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1.Introduction

1.1 Purpose

This training guide is designed to teach how to take upper air observations with the Radiosonde
Replacement System (RRS) workstation using Sippican radiosondes. In reading this guide, a basic
knowledge of taking an observation with the RRS Telemetry Receiving System is assumed. This
knowledge may be gained by reading the sections of NWS-10-1401 relating to the Telemetry
Receiving System, from the RRS Training Video, and hands-on training. Previous experience with
a Windows based personal computer is also assumed.

1.2 Organization

This training guide has 15 chapters and four appendices. Chapter 2 provides a brief description of
the RRS system and the RRS workstation. Chapter 3 uses actual flight data to allow the operator to
become familiar with user features by running a simulated flight. Chapter 4 walks the user through
both the Preflight and Release sequences. Chapter 5 describes the process of checking and editing
data during a flight. Chapter 6 describes the possible check and status messages that a user will
encounter during a typical flight. Chapter 7 discusses the selection and management of plots.
Chapters 8 deals with the coding and transmitting of messages. Chapter 9 and 10 describe the
process of terminating a flight and how to archive the files during post processing. Chapter 11
describes in detail some of the most common in-flight data problems. Chapter 12 describes how to
rework a flight. Chapter 13 discusses station data and the responsibility of maintaining it. Chapter 14
describes the various utilities available to users. Finally, chapter 15 deals with checking the system
status.

Appendix A provides a list of abbreviations and acronyms used with RRS and the upper-air
program. Appendix B provides codes for the Clouds/Weather entry in the prerelease data.
Appendix C provides brief instructions on using the RRS Offline Maintenance software for
providing maintenance personnel with more detailed information of equipment problems.

Appendix D provides helpful hints in troubleshooting problems during Pre-flight, In-flight and Post-
flight activities.

Operators are encouraged to read the manual in its entirety since each chapter has valuable
information meant to ensure quality soundings. This guide is also meant to be used for reference
after training is completed with special attention paid to chapters 5, 11 and appendix D

1.3 RRS Software Adjustments for Sippican Instruments

While, the RRS software (RWS) is designed to allow a variety of radiosondes, it is currently
configured for just the Sippican MKIIA radiosonde. Future versions of RRS software will be
configured for other radiosonde types.
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2.System Description

2.1 Introduction

This chapter provides an introduction to the RRS system. While completely understanding the
system hardware isn’t necessary to use the operational RRS, understanding the basic functions for
the hardware will provide valuable insight into the flight process, and for troubleshooting problems
that may occur.

2.2 System Overview

The RRS tracking and receiving equipment tracks and receives the radiosonde signals. The signals
are received from the Telemetry Receiving System (TRS) and Global Positioning System (GPS) and
transmitted via the Signal Processing System (SPS) through a fiber optic cable to the workstation.
The Signal Processing System (SPS), which is within the TRS, converts these signals to a digital
(numeric) form that can be used by the RRS Workstation (RWS) software. The RWS has a user
interface that allows you to display and edit upper air data during the flight. When the coded
messages are ready for transmission, they are sent from the RRS workstation to AWIPS via LAN, or
a modem. The modem converts the data into a form that can be transmitted over telephone lines.

2.3 System Hardware

The RRS system hardware consists of the following items:

e Telemetry Receiving System (TRS)
e Signal Processing System (SPS) RRS COMPONENTS "
e RRS Workstation (RWS) ﬁ & & S

(CPU/Monitor/Keyboard)

Printer ~ AbIoSoNDE WEATHER OFFICE
External Hard Drive (Backup) | m
RSOIS f N

ws0 Y |

Precision Digital Barometer (PDB) ®RWS)
Cables to RRS Tracking Equipment

GPS Base Antenna RSOIS
Multiplexer (DCE)
GPS Repeater . Exhibit 2-1 RRS Components
Control Display Unit (CDU)

GPS Radiosonde

Cables to the RSOIS and PDB

AWIPS




Chapter 2 — System Description
2.3.1 Telemetry Receiving System (TRS)

The TRS consists of three units (Exhibit 2-2): The antenna unit, the workstation unit, and launch
area unit. The TRS workstation unit consists of the Digital Communication Equipment (DCE) and
the workstation intercom.

The antenna is a 2 meter parabolic dish consisting of two halves for ease of transportation and
assembly. Within the antenna unit, there are three major groups. They are the Radio Frequency
(RF) group, Yoke group, and the Rack group.

o VAGS

Scanner — ¢ €

Dish Assembly N R
(NAGS)

Intercom &
Local CDU

= Dlgtal Communications
Equipment 1
Exhibit 2-2 Telemetry Receiving System (TRS)

The RF group consists of the following six RF sensitive elements plus associated cables:

Dish - Narrow Angle Gathering Sensor (NAGS) - 15 degree beam width
Receiver assembly

Scanner low noise amplifier (LNA) assembly

Helix assembly

Wide angle gathering sensor (WAGS) - 100 degree beam width
Counter-weights

Associated cables

10



The Yoke group consists of six major assemblies plus associated cables. These assemblies and
cables are the physical motion elements:

* Yoke ¢ Cross-member

¢ Elevation motor drive assembly ¢ Azimuth motor drive assembly
e  Motor Control Unit e Slipring assembly

e Associated cables

The Rack group consists of thirteen major assemblies plus associated cables. The assemblies and
cables are the remaining elements within the antenna unit:

19 inch Rack Bulkhead
Interconnection box System communication assembly (SCA)
Two heater assemblies Air conditioner (AC)

Signal Processing System (SPS)
Uninterruptible power supply (UPS)
Local Control Display Unit (CDU)
Antenna Digital Communication
Equipment (DCE)

Power supply assembly (PSA)
Local area intercom
Associated cables

2.3.2 Signal Processing System (SPS)

The TRS is designed to receive telemetry from any radiosonde that meets the RRS specifications.
The TRS delivers the radiosonde telemetry signal as 10.7 MHz IF to the SPS located in the 19 inch
Rack below the antenna. The SPS includes a power supply, GPS receiver, 10.7 MHz IF front end,
and a processor.

The SPS provides baseband conversion of the modulation on the Intermediate Frequency (IF) input.
This baseband data is provided to the processor within the SPS. The GPS receiver provides the
reference position and velocity data to the processor within the SPS. The processor within the SPS
provides the corrections to the radiosonde data and provides it to the workstation.

2.3.3 Radiosonde Replacement System Workstation

The RRS workstation, at a minimum has a 3.2 GHz Pentium 4 processor and motherboard. The
memory is at least 1024 megabytes (Mb) RDRAM with a 160 gigabyte (Gb) hard drive. It has a
rewritable CD-RW along with a 3.5 inch floppy diskette drive. The workstation uses Windows XP
as an operating system. The workstation has a 19 inch monitor, a telecommunications modem, 104
PS2 keyboard, a mouse, and an external 160 gigabyte (Gb) hard drive for backup of all flight data.
These specific characteristics will change with time, but will not be less than described above.

11



Chapter 2 — System Description

The RRS software is stored on the hard disk, along with the data, archive, and station data files. The
Offline Maintenance software is also included to help identify equipment problems.

2.3.4 RRS Workstation Software

The system is very interactive and allows a high degree of control over the data products that are
generated and transmitted.

RWS allows the user to enter preflight information, baseline the radiosonde, control the TRS and
display and interact with flight data. Flight data is stored automatically, and flights may be reworked
in RWS. In the event of a power failure, the flight data can be reworked allowing the data (to the
point where the power was lost) to be transmitted. The flight data can also be Archived and
transmitted to the National Climatic Data Center (NCDC).

2.3.4.1 Operator Commands

Commands to the RWS are entered through the mouse or the keyboard. The mouse is the primary
means of entering commands. The keys function with the RRS software similar to their operation
with any other typical Windows based program. The RRS software is not case sensitive.

2.3.4.2 Compact Disk Drive

The CD drive reads and writes data to a CD. This disk drive is also referred to as the D: drive. The
disk drive is located at the top slot of the tower. A CD is inserted into the CD drive by pressing the
button to the right and below the opening or slot. Each CD can hold 650 Mb of data. The light on
the lower left part of the disk drive turns on when the CD drive is either reading or writing data.

2.3.5 Different Compact Disks

There are two CDs for the systems, the RWS 1.2.0.0 CD (Exhibit 2-3) and the RRS Training CD
(Exhibit 2-4). The RWS CD is used to install the RWS software and RRS Offline Utility software.
The RRS Training CD contains operational flight data. CDs can be used for semi-monthly backups
of the flight files. The following sections describe the software, training and data CDs.

2351 RWSCD

The RRS CD (Exhibit 2-3) comes with the RRS pre-deployment kit, which typically arrives 90 —
120 days prior to deployment. Once RWS is installed, observers can begin using the software for
training.

12



Exhibit 2-3 RRS Software CD

2.3.5.2 Training CD

A substantial part of the RRS training will involve displaying and marking data from previously
recorded flights using the Simulated and Rework Flight Options (Chapters 3 and 12). The Training
CD contains training exercises and flight data files (files with a .mdb extension) that can Reworked
after they are imported into RWS. The Training CD will also be used to demonstrate normal flight
operations and possible options within the Tools option in Chapter 3. The Training CD should be
loaded on the RRS workstation and used in conjunction with the RRS User Guide to become
familiar with the various operator features before doing Live Flights. (Exhibit 2-4)

13
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Yoo
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Exhibit 2-4 RRS Training CD

2.3.5.3 Data CD

A data CD can be created at anytime to provide a secondary backup of existing flights. WSH policy
is to keep the RRS Archive data on station for at least three months. After this time, a data CD can
be created to backup the Archive flight files and RWS flight files. A label for the data CD made by

the site should clearly state on the disk or on an attached sheet of paper, the files contained on the
disk.

NOTE: Anytime a flight has unusual meteorological or other events which may include tracking
problems, software issues, or possible problems with the radiosonde or sensors use the
capture utility to upload data to the RRS team for analysis.

CD Type Data on CD Input Data Output Data
1 Training Training Data 1-second flight data
2 Data Flight Data 1-second flight data Used to Archive,
Rework or Analysis
Flight Performance

2.3.6 RRS Training DVD

A key part of learning about the RRS System is operator training. Operator training consists of
using the RRS User Guide and NWS Manual 10-1401, along with exercising the RRS software on
the workstation utilizing the Training CD. Besides the Training CD there is a RRS Training DVD
that provides a detailed overview of entire RRS Tracking System, RWS software, and key
components. It also details normal operator actions and shows corrective measures that should be
taken to ensure a successful flight. This DVD should be viewed by all new observers and used for
refresher training to ensure proper procedures are followed.
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The RRS Training DVD is broken up into sections and may be viewed a chapter at a time on any
computer workstation having a DVD drive. (Exhibit 2-5)

Exhibit 2-5 RRS DVD

2.3.7 Printer

The RWS comes standard with a color printer to be used to print screenshots, flight data etc as
needed.

2.3.8 External Hard Drive

Once a flight has been terminated, the data is backed up to the external hard drive in case of a hard
drive failure of the RRS computer. In case of such a failure previous flights will be available from
the external hard drive once the workstation has been replaced.

2.3.9 RSOIS Sensors

The surface observing sensors are located within 200 meters of the release point unless a waiver has
been issued by WSH. The RSOIS reports:

¢ Temperature
¢ Dewpoint/RH
e Wind Speed/Direction/Gusts

15



Chapter 2 — System Description
If RSOIS is not available or inoperative, a site may use the ASOS sensors or manually take the
observations using a combination of handheld and fixed equipment if authorized.

2.3.10 Precision Digital Barometer (PDB)

The station pressure is measured by the Precision Digital Barometer (PDB). It is located at the
baseline point and used to check the accuracy of the radiosonde pressure sensor. The radiosonde
pressure sensor must be within + 5 hPa of the PDB reading or the instrument must be rejected.

2.3.11 GPS Base Station Antenna

The GPS base station antenna is located inside the radome above the TRS. The GPS base station
provides Global Positioning System data from up to 24 satellites, 8 additional satellites used for
backup, all in geo-synchronized orbit. The GPS antenna must receive data from at least four
satellites to compute positional data including height.

Location is determined by positional change in the radiosonde’s location in relationship to the
satellites. This information is transmitted via the radiosonde’s GPS antenna back to the GPS ground
station. Accuracy of wind data improves as much as five times that of wind calculations using RDF
equipment.

2.3.12 GPS Repeater

A GPS repeater is installed at all stations. The GPS repeater is located inside the office and
surveyed for an established location at the baseline location to ensure GPS lock-on is acquired
during the baseline check.

NOTE: GPS repeater location and baseline location are established and should not be moved
without prior WSH approval. Each site will have a primary and backup location surveyed.

2.3.13 GPS Radiosonde

GPS radiosondes transmit a signal that provides pressure, temperature, and relative humidity
readings. Positional data is calculated by a change in radiosonde GPS position relative to the GPS
Base Station location. Data is transmitted from the radiosonde at 1-second intervals back to the
ground tracking system.
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3.Simulated Flight - Overview of Operations

3.1 Introduction

This chapter provides instructions on using the Simulated Flight function of RRS. The Simulated
Flight mode is used in training to provide as close to Live Flight operations and commands as
possible. Some of the activities in Simulated Flight mode, not available in Rework are:

Pre-release sequence and the radiosonde baseline screen.

Flight data progressively be received and processed as in a live flight.
Automatic coding of the WMO Coded Messages.

Flight termination sequence.

Additional release(s) sequence.

Nk

The Simulated Flight mode contains nearly all of the capabilities for displaying and editing data that
are available in the Live Flight mode. Learning to use the Simulated Flight mode will allow you to
become familiar with many RRS features before you take an actual observation.

Before you begin training in the Simulated Flight mode, you should have a basic knowledge of using
a Windows based computer and should have read Chapter 2 of this user guide.

3.2 Simulated - Prerelease Data Tutorial

Before the radiosonde is released, information about the flight must be supplied to RRS. In this
chapter you will see an example of these prerelease data for a sample flight and get some experience
in manipulating the data. The prerelease data are displayed on five separate screens. Each of the
screens are dealt with in a separate section.

3.2.1 Pre-flight Sequence

1. Turn on the RRS workstation.
2. Log on using your individual Username and Password. Double click the RWS desktop icon.

3. The RWS Window will appear with the Security Warning message. Read the message, and
click on the OK button. (Exhibit 3-1)
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H

Flight Edit View Tables Plats Messages Toolks ‘Window Help

| BB w0 nr? & abE MK -KEan- |8

Station ID: KHOC Station Hame: 055Test] Station Index: £3003 Release Elevation (m): 85.0 uTc: 03-22-2003 |

“WARNING = WARNING ** WARNING * WARNING = WARNING = WARNING ** WARNING *WARNING =

Thig iz a United States NOAA computer system, which may be accessed and used only for
official Govemment business by authonized personnel. Unauthorized access o uge of this
computer system may subject violators ta criminal, civi, and/or administrative action.

Allinformation on, transmitted fram, or transmitted ta this computer system may be intercepted,
recorded, 1ead, copied, and disclosed by and to authorized personnel for official purposes,
including criminal investigations. Access or use of this computer system by any person
whether authorized or unauthorized, constinutes cansent to these terms.

= WARNING = WARNING **WARNING * WARNING ='WARNING **\WARNING * WARNING " WARNING =

Exhibit 3-1 RWS Window with Security Warning Message

4. Flight Options Window appears. (Exhibit 3-2) Select “Run a simulated flight”.

What do you want to do now? |

©| Fun alive flight

Fun a simulated flight

Enter offline mode

Ferdorm rework of a previous flight

Exhibit 3-2 Flight Options Window

NOTE: In alive flight, a prompt to power on the UPS will first appear. Click Yes to power on the
UPS

5. The GPS Status window, Administrative Display window, Antenna Orientation/TRS Display
window, Hardware Status window, and Status Message Display window appear. (Exhibit 3-
3) The GPS status window indicates no matches throughout the entire simulated flight. In a
live flight a minimum of 4 matches are required to process position and calculate height
data. If a match were present, numbers would appear in place of the gray boxes in a single
column. (Exhibit 3-4)
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Fight Edit View Tables Plots Messages Tooks Window Help

| ST ] ® % P 6 o - EmwElE - EsE R

Station ID: KHOC Station Hame: Silver Spring, MD' Station Index: E3003 Release Flevation (mp: 75.0 UTC: 08-20-2008 23:03

Signal

Track Mode
Aug 21, 2008 B = Froauency [16808 =] et || & pgamua
(Observation Date
Stength  [0.00 Ao
£ I~ pFC Scan C Search
e
(Chserver Intials

UPS J Power.On line Pover, Battery Capacity(%): 95.00 Power On/0ff LIPS e
—— Station Location 38,9800 |-77.4800
[eaenmilraty sPg Fesel Orine - Waiing for RW/S ta inifialize SPS... ‘ PTU Mo data untl baseline. ‘

[eelma ity GPS Na status unti baseline.
Termination Level (HPa)
RS0IS l Receiving data
Process Wind
FDE E 00200
Beck Mex

Comment
TRS Reset l FReceiving data Command

Line Replaceable Urits J 0000000000

SCA o000 HCU 000000
Receiver o000 Scanner oo
Local COL aooa Remote COLI 0000

Pawer Supply  Valtage OK

LAN I Connection Mads
MODEM J Modem available (COM3:]

PRINTER Test ? Unknown
105750 MBytes of available disk space Close

Disk Space

zl
SPS% 0 Match 12 3 4567 8 9310111213141516171819202122 2324252627 2829303132
gpse 0 Radiosonde EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

0 Base AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN

[asci1r [REc:1  [ModeiSimulsted Flight | [Fhase: Preflight [GPS Height: [Recv. ET (min): [Recv.  (hPaj: [Recv. T(): [Recv. RH (%)
Exhibit 3-3 Simulated Preflight Display

= GPS Status Window
PS & 0 Match 123 465
e 0 Radiosonde I 0 0 0

0 Base EEEEN

8 9101112131415161718192021 222324252627 2829 30 31 32

7
AEEEEEEEEEEEEEEEEEEEEEEEEE
AEEEEEEEEEEEEEEEEEEEEEEEEn

Exhibit 3-4 GPS Status Window

HN -

NOTE: Numbers indicate the signal to noise ratio. Numbers typically should be
between the upper 30's and lower 50's.

6. In the Hardware Status window, (Exhibit 3-5) the various components except for the SPS
and GPS should have a green check mark when operating properly. The SPS and GPS status
can not be determined until a radiosonde has been prepared and connected to the battery, the
baseline process has begun and the SPS has initialized. Chapter 15 titled “Checking the
System Status” provides detailed information on the various hardware components checked
and recommended actions.
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X

RS J Fower:0n line Power, Battery Capacity[%]: 95.00 Power On/Off UPS |
SPS Feset | Online - ' aiting for AWS to initialize SPS... FTU Mo data until baseline.

GPS Mo status until baseline.
RS0OIS J Receiving data
PDEB ﬂ 0=0200

TRS Reset |J Receiving data Command |
Line Replaceable Units J aoooooooog

SCA 0ooa MCU 00oo0a
Receiver 0000 Scanner oo
Local COU oooo Fiemate COU 0000

Pawer Supply  Yaltage O

LaM J Connection Made

MODERM J todem available [COk3:).

PRINTER Test | ? Unknawn
Dizk Space 106750 MEBytes of available disk space Cloze |

Exhibit 3-5 Hardware Status windows

7. Once powered on, the UPS Status window will appear alerting you that the UPS has now
been turned on. Click OK (Exhibit 3-6).

LIPS statuz has been changed. See Status Meszage Display for details.

Exhibit 3-6 UPS Status window

\ NOTE: During a Live Flight, this message will appear anytime the UPS status changes.

8. The Administrative Display, the Antenna Orientation/TRS Display and the Status Messages
Display all are displayed with the GPS Status Window below them. (Exhibit 3-7)
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Flight Edt Wiew Tables Plots Messages Tools ‘tindow Help

[EEE T ® > 6 a8 - e K[ R

Station II: KHAC Station Hame: 0SS Testl Station Index: 53003 Release Elevation (m): §5.0 UTC: 08-26-2004  21:17
ion / TRS Display I
ignal Track Mode —
Aug 26, 2004 ° Frequency [1680.00 ﬁ set| | | & Manual
Observation Date
Stength  [0.76 © Auto
- 70 B Il e Scan || © Search
Observation Tirme 22UTC =
‘ [TRSis ready ‘
Observer Initials
— ~Position
Steton Loceton 3300077460
Ascension Nurmber 2
Current Current lewing
360.00 0.00
Aimuth Elevation I -
Release Number 1 Desited Desired —Slew Speed
Azimuth Elevation d L
& Fest
Terrmination Level (hP3) 0.00 e — (T
P Wind 5
1osess SN e 'ZF Status Messages Display
Add
Messaq
Back Next Abort UTC Tim| Flight Status Message Comment
211153322 |Flight was inifiated: Date 08-26-2004: Ascension 2: Felease]
1
2115364 | TRS is ready.
21:15:37.4 | Status Codle: 8 - UPS is now running an on-ine power
| o

Exhibit 3-7 Administrative/Antenna & TRS/Status Message Displays

9. Fill in your initials in the Administrative Display and then click the “Next” button. (Exhibit
3-8)

¥ administrative Display |
Oct 04, 2004
Obsarvation Date
-
Otsarvation Time 15UTC ™
Observer Inttials
Ascension Number 6
\Release Number 1
Terminstion Leved (hPa) 0.00
Process Yind Yeos
e ot |

Exhibit 3-8 Administrative Display

10. The Equipment Display appears, fill in the blocks. (Exhibit 3-9) All blocks except the
Calibration File Location must be completed. This information is transmitted from the
radiosonde at baseline. The radiosonde serial number is on the label at the bottom of the
instrument. Some balloon information may be obtained off each balloon box label. The
amount of gas is the nozzle lift used. The cells for Train Regulator, Lighting Unit, and
Parachute are all Yes or No responses. The operator may toggle to get the desired answer.
Click the Next button when done.
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Radiosonds Type Sippican Mark 1A GPS
Radiosonde Serial Mumber
Calivration Flle Location
Balloon Type HM30
Bafloon Weight (gm) 800
| Balloon Marutacturer Totex
Balloon Date of Manufacture Jan 01, 2004
Balloon Lot hlurmber HM30.001
Gas Amournt (gm) 1300
Train Length (ft) 120
Train Regulator No
Lighting Linit No
Parachute £ ¥
Back I Mext NJ Ahort
4

Exhibit 3-9 Equipment Display

11. The Surface Observation Display appears (Exhibits 3-10) The simulated flight has surface
observation data, click the Refresh button to populate (Exhibit 3-11). Clicking Refresh will
populate all columns, except the Cloud/WX block. Fill in the Cloud/WX block using codes
provided in Appendix B. Correct cloud data is imperative. It directly influences the
temperature radiation correction applied which impacts the RADAT and all Coded

Messages.
¥z Surface Dbservation Display e By Surface Obsereation Display x|
|Surface Pressure (hPa) Swfzce Pressure (hPa) 1021.3
Surface Drybulb Temparaiure (C) Swface Drybulb Temperature (C) 24.0
Surface Devwpaoint Temperature
(©) Swface Dewpoint Termperature (C) 18.4

|Surl'ace Redativa Humidity (%) Swfaca Relalive Humidity (%) 71.0

Surface Yietbulh Temgersture (C) Swrfaca Wethulh Temperature (C] 20.2

Cloud AR (NHCLCMCHMAWAN) CloudN (NhCLRCMCHWARAY) | I

Release Point Pressure (hPa) Releaza Paint Pragsure (hPa) 10225

Previous Temperature (C) Previous Tampetature (C)

[Wind Speed (Knots)

Wind Speed (Knots) 3.00
[Wind Dirzclion (Deg) Wind Direction [Deg) 353
Back [ Het | ﬂ’ﬂ?h | Abort | Back Mext Relresh | Abort |

Exhibit 3-11 Surface Display After

Exhibit 3-10 Surface Observation Display Refresh with Cloud/WX Entered

NOTE: The Previous Temperature is only required when the surface pressure is less than 1000
hPa (e.g. 998 hPa) (Exhibit 3-11)
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12. In the Antenna Orientation/TRS Display, position the antenna to the azimuth and elevation
for radiosonde baseline. This is accomplished by entering the Desired Azimuth and Desired
Elevation in the blocks and then clicking the Move Antenna button, or by using the
“Slewing” arrows.

NOTE: Azimuth indicates the direction the TRS antenna is pointing. (This is 180 degrees out from
the old ART system.)

I

Antenna Hoentatnn © 1S I:Il=|1l'|

~Signal Trach Mada
Framuency [15000 ﬁﬂ & Manal
Eirergth |00 T Ak
[~ AFC Sean " Search
~ Sehy
"""“’*""’“"’ Stalian Location [ [0 4%
ClllTEnt :gu m El"ml ID m SkeninD
E\-.I e
Daﬂled DB‘EIEd Slew Speed
Azmuih Ekvalice: - "= -
Eaxl
NAGS Lo T Slow

Exhibit 3-12 TRS Display

5|g| =L} — Track Mode-

Frequency [T570 :] Setf||| & Manual
Shength |E 76 C Autn
" I&FC Scan " Seaich
"Siu{u

r Posziion
Move Antea Stabion Location |22 9300 |-77.4800

Cument |- Currant —Slewing

sl L Elevation | " a |

Dﬂired|345 Desired |02 —Slew Speed—
Azimuth Elevation j £ Ea SiDE
HAGS hd |  Slow

Exhibit 3-13 TRS pointed for baseline

13. The next step is to set the TRS frequency. There are 4 possible frequencies to choose from.
They are 1676, 1678, 1680 and 1682 MHz. The TRS default frequency is 1680 MHz.

14. To change the frequency in the Antenna Orientation/TRS Display, click the Set button
(which opens up the Set Frequency Box) and type the desired frequency, then click the OK
button. (Exhibit 3-14) Once the frequency is set, ensure the AFC box is checked (Exhibit 3-
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15).

141
Track Mode

Signal
o o me;lmﬁl & Manud
Strength IT  futo
\ " AFC Scan || " Search
270 20 ‘ Status
I

¥ Antenna Orientation / TRS Display

Cument Current [T Slewing
5 |345.DD ; I[ 20
A;n!_‘hd Ellsevaltm; ;I Set Frequency
asne I B I
Azimuth s Elevation - ﬂ j Frequency [MHz]: IIB?E
NAGS =1
| oK I Cancel |

Exhibit 3-14 Setting Frequency

Signal

quuum:yl 675.9 i’ﬂ
Strenath |.|.JL-

W AFC Sﬁfn ||

Exhibit 3-15 AFC Box Checked

NOTE: Do not use the “Scan” button if doing a second or third release. The receiver may lock-on
to the previous radiosonde causing the invalid calibration data to be used at baseline.

15. During an actual flight, the radiosonde would now be prepared in accordance with the vendor
instructions (NWSM 10-1401, Appendix N).

IMPORTANT: Special attention should be paid to the wait times required during the prep of
the radiosonde

16. Once the antenna has been positioned and the radiosonde signal acquired, click the Next
button on the Surface Observation Display. (Exhibit 3-16)
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® Swlace Obzervation Dizplay

Surface Pressure (hPa) 1021.3

Surface Drybulb Temperature (C) | 24.0

Surface Dewpoint Temperature

Suriace Relative Humidity (96) 71.0

Surface Wetbulb Tempersture (C) | 20,2

Cloudh (MhCLBCMCHWAAY | 8732/6161

Releaze Poind Pressure (HPa) 1021.3

Previous Tempersture (C]
\Wingl Speed (Knots) 3
\uingl Direction (Deg) 753
Back Mext Refrech Abart

Exhibit 3-16 Surface Observation Display

NOTE: The Release Point Pressure adjusts for the elevation difference between the baseline and
release points. This can be verified in the Station Data Display and validated with the
Pressure Correction Table found in Chapter 13 Table 13-1.

17. The Baseline Display and the Waiting for SPS to Initialize windows appear (Exhibit 3-17).
The Waiting for SPS to Initialize window will close once the SPS initializes.
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Y aiting for SPS to initialize. B3 Baseline Display
SPS iz intizhzing - the application will wait for hPa | Temp | RH Lat Lon
2 minutes before timing out Station 102120| 2400| 7100 369600 -7 4800
Radiosonde
Discrapancy
1 102083 2279 5330 -
2 102111| 2274|5330
3 00071 | 0.0085
[ 00071 | 00085
ﬂﬂ % s 0007|007
B 00070 0.0067
T 7 00070 00087
et AGE | | Abort I . So070 | Do
9 00070 0.0067
Exhibit 3-17 SPS Initialization 10 20070 |740.0087:
1
12
13
14
15 =l|

Exhibit 3-18 Start of Baseline
18. The Baseline Display will begin to be populated with data (Exhibit 3-18).

19. The GPS Status Window indicates the SPS and GPS status and the number of satellites seen
by the SPS and radiosonde (Exhibit 3-19). The circles next to the SPS and GPS indicate the
status of PTU data and GPS/Wind data respectively. A red circle (or minus) indicates no
data, while a green circle (or plus) indicates data is being received. When a match is present,
numbers appear in both cells of a single column.

During a Simulated flight, no GPS matches are shown in the GPS Status window. Typically
expect to see at least 6 matches in this window during a live flight.

7 8 91011121314151617 1819 20 21 22 23 24 25 26 27 28 29 30 31 32
AEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEE

Exhibit 3-19 GPS Status Window

0 Match 12 3 45
SPS
GPS% 0 Radiosonde [ I B B0 0
0 Base EREEN

Hl -

20. Once the PTU and GPS data have stabilized, wait 5 minutes before clicking the Calculate
button (Exhibit 3-20). Waiting until the data has stabilized will increase the accuracy of the
pressure discrepancy used for as a pressure correction. It also provides enough time for the
radiosonde to acquire GPS lock. The Pressure Discrepancy must be less than £5 hPa and the
Temp and RH values should be reasonably close to the office conditions (Exhibit 3-21)
Remember, there may be a significant temperature and humidity difference between the
surface sensors readings and the values inside the office where the instrument is located. If
readings look reasonable, click the Accept button (Exhibit 3-21).

NOTE: Numbers in the GPS status window indicate the signal to noise ratio. Numbers typically
should be between the lower 30's and lower 50's.
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| hPa | Temp RH | Lat Lon | hPa | Temp RH Lat Lon
Station 102128 2400  708| 39.9800 | -77 4000 Stelicr 102128| 2400|708 339800 | -T7.4800
Radiozonde Radozonds 102088 2282 £3.2| 389720 774887
IM | Discrepancy 040 00071 | 0.0087
1 1020.75 22689 5-3_3 00071 000R7 - 1 102083 2289 32 00071 00087 &
F 10075 2261| 533 00071| 00087 2 102078| 2254|  s32| 00071 0.0087 j
3 102074 2287 533 0.0071 0.0087 3 102078 254 3.2 00071 0.0087
4 102148]  2256|  253| 0.0071| 0.0087 4 102105| 2255|  532| Doo71| Dooer
5 10:08z2| 2261| 53z 00071| 00087 5 102090| 2251|  &32| 00071 0.0087
B 1020 B8 22862 5§32 o.oo71 0.0087 ] 102070 2243 3.2 00071 0.0087
7 102110] 2272 452 0.0071| 0.0087 7 102070| 2254|  532| Doo71| Dower
B 1010|2280  S3z| 00071| 0007 5 102113| 2251  s32| 00071 0.0087
|2 102074| 2286|531 0.0071] 0.0087 3 102126| 2z62| &34 00071| 00087
10 102073 2282  531| 0.0071| 00087 10 102051|  2286] &3] 0001  o0uer
11 102102 2282 53| 00071| 00087 1 102077| 2258|534 00071 00087
12 102081| 2285  &31| 0.0071| 0.0087 1z i2058|  2288| &34 00071 | oooer
13 102109 2297 534 0007 00087 13 102105 2268 531 0.0071 O.00s7
14 1021.08 22897 531 0.0071 0.0087 14 102104 2267 34 0.0071 0.0067
15 102108 2286 &34 00071| 00067 x| 15 102112 2257| 34| 00071| oo0e7 x|
Back Regect Hepect
LCalcidate Lrrent | Acoept;
Stabus I
hPa | Temp | RH | Lat | vLon | hPa | Temp | RH Lat | Lon
Std_ Dev. | (0.178215 | 0154603 | 0.083267 | 0.0DO0OB | 0.000003 Std Dev. | 0203331 | 0.064333 | 0.049590 | 0.000005 | 0.000005
H 102118| 2287|533 0.0071| 0.0087] Hagh W2 26|  2259|  S32| OO0F1| D007
Low 102066| 2257 53| 0.0071| 00087 Low 102051| 2248| s34 ooor1| ooser
Exhibit 3-20 Baseline Ready to Calculate Exhibit 3-21 Baseline Calculated

21. Once the baseline has been accepted, a window will appear asking if you would like to
continue. Click the Yes button (Exhibit 3-22).

This will Finish the baseline process.
Do you want to continue?

Yes No I

Exhibit 3-22
22. Shortly thereafter the Waiting for Balloon Release Display appears (Exhibit 3-25).
23. After Baseline is concluded, the observer should monitor the “Status Bar” at the bottom of

the screen (Exhibit 3-23) to ensure the radiosonde sensors are working properly prior to
leaving the office to go to the inflation building.

||ASC:2 Bl ModeSmidedFit Phe Watiwheese @Steqtdn  RewEI(r): R PORG:IN06 RewT(C264 ReoBHi%:SLS
Exhibit 3-23 Status Bar with Current Radiosonde PTU Values

NOTE: During a live flight, the TRS Antenna would be positioned to face the direction the balloon
is expected to travel. The motors should be left in “Manual” tracking mode until the
instrument is released.
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24. In an actual flight, RWS automatically detects release. In the simulated flight, start the flight
by clicking on the Icon with the Yellow Balloon (Exhibit 3-25). The Waiting for Balloon
Release Display will indicate that the release was detected.

k) Waiting For Balloon Release Display ‘-, RWS

Flight Edit View Tables Plots Messages Tools Window
L LI T T
Ty

Station ID: KHOC S i late balloon release |

Waiting For Balloon Release

3 Waiting For Balloon Release Display

Current UTC tme: I 233436 hhmmiss

Target release time: | 230000  hh:mm:ss
00:30:00  kbemm:ss

Exhibit 3-25 Simulate Release

Release date and time: I MM-DDYYYY
| bz s fff

Comparison Fight: I MM-DDY bh

Exhibit 3-24 Waiting for Balloon Release

25. Once the balloon release is detected, click the Continue button to move forward into the
flight (Exhibit 3-26).

# Waiting For Balloon Release Display

Release detected al 23:36:36.597

Current UTC lime: I 33T hhmmess

Target releaze time: 230000 hhemmess
00:30:00  hhemm g2

Releass date and time: I JE202000  MMDDYYY

23Fm 3R hhmmose HE

Cornparizan Flight Nane  MM-DDYYY hh

Exhibit 3-26 Release Detected
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3.2.2 In-Flight Procedures
Once the radiosonde has been launched the in-flight can be divided into several main areas:

Post release Surface Observation

TRS Tracking

Flight Release Detection

Data transition from surface into flight
Checking/Marking flight data
Transmitting coded messages

It is important to remember there are four basic operator tasks to ensure data quality. They should
normally be performed in order to ensure changes are saved.

Validate Surface Observation

Verify Release Point was selected correctly
Mark Data if needed.

Validate Termination Time and Reason.

b

1. The Surface Observation Display will appear after clicking the Continue button in the
Waiting for Balloon Release Display (Exhibit 3-27). The Surface Observation Display
contains the preflight surface observation and the release surface observation (RSOIS/PDB
data captured at the time of release). RWS uses the release surface observation data as the
first data point of the sounding. The operator may edit any block of the release surface
observation except the Release Pressure. It is a derived field. Clicking OK will place the

changes in the release surface observation into the data shown at release or at 0.0 minutes of
the flight.

NOTE: Recheck the Cloud Data for accuracy. The temperature radiation correction is derived from
the Cloud Data. It significantly impacts the RADAT and Coded Messages.
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3 Surface Dbservation Display i”l
Preflight Release
Suface Pressure (hPa) 1021.3 1021.3
Surface Drybulh Tamparature (C) 24.0 24.0
Surface Dewpoint Temperature (C) 18.2 18.2
Surface Relative Humidity (%) 70.0 70.0
Surface Wetbulb Termperature (C) 201 20.1
ClaudAWG [MhCLhCRCHYWYIAAY 002000101 |00S000101
Release Point Prassurs (hPs) 1022.5 10225 [%
Prenious Temparature (C)
'\Wind Speed (Knots) 0.0 0.00
'Wind Cirection (Deg) 360 360
Eerk | Ok | Eirash |

Exhibit 3-27 Surface Observation

2. At the same time the Surface Observation Display appears, the Status Message Display will
indicate a “Balloon release detected” message on the last line. (Exhibit 3-28)

g Status Messages Display

Add |
Messal
UTC Tim| Flight Status Message | Comment
21:15:32.2 1Flighlwas inisted; Date 08-26-2004; Ascension 2; ReIEﬁe

21:15:36.4 TRS is ready.
21:15:37.4 | Status Code: 8- UPS is now running on orrline power

supply
21:25:00.4 | SPS has been inifialized successfully.
2173447 5 Radiosonde has been baselined successfully
21:38:03.8 No appropriate flight found for comparison.
21:38:03.8 Balloon release detected at21:38:03.737 UTC.

Exhibit 3-28 Balloon Release Detected

3. After release, it takes about 90 seconds for the Processed Tabular Display to become
available. During this time, a limited amount of tables are available. Once the Processed
Tabular Display appears all the tables and plots are available. There are a few windows
which are preferable to open after release to ensure the flight is proceeding and to make any
necessary adjustments. These include:

TRS Display

Received PTU Tabular Display
Processed Tabular Display
SPS/GPS Status

NOTE: Displays and plots may be called up and viewed simultaneously by selecting Tile under the
Window pull-down menu (Exhibit 3-29).
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7 RWS
Fight Edit Wiew Tables Plots Messagss Tools Window Help

XL AR Y N A =
Station ID: KHOC Station Hame: Silver Spring, MD Station Inden: £9003 Release Elevation (m}: 75.0 UTC: 09032008 1319
Observation Date: 09:03-2008 Observation Time: 13LTC Release Time: 1316:23831 Ascension: 4
Processed ET (min): 1.53 Smooth Press (hPa): 97365 Corrected Temp (Ck: 19.99 RH (): 72.8
Geopotential Height: 501 m Ascension Rate (m/s): 4.5 wind Speed (knotsk: 4.1 Wind Direction (deg): 127.9
Processed Tabular Displa |
Elapsed Time Conected | Smaothed | G Conected | _Potential - Dewpoint | Dewpoint Mixing | Ascension |Temperaturs| , L Wia
Time Stamp Pressure Pressure Height | T T & Temperature| Depression Ralio Rate Lapse Rate [Z‘;'““] ‘[3‘;"’ ']“" Direr
[Minutes) wTC) [hPa) (hPa) m} [c1 ) (] [c) fa/ka) [m/s) (C/km]) g eg [de
2;' (&S 27 e [H] 7 7 50+ 573 B 7 754
25 7.3 3 621 425 7 503 570 E 777
27 7.40 7 561.71 £l .59 570 .7 7.95
26 7.41 1 617 5 54 570 .7 13
30 7 7 60.74 1 .52 563 7 kil
JF] 7 z 60.26 7 .52 565 55
JE] 7 7 57476 4 7 .56 558 77
35 7 z §79.5) 1 0 7 .59 551 ]
7 745 7 7876 55| 7 7 .58 543 . 13
38 747 Kl 578,28 460 2 7 st 551 7 3 £
40 131748 97781 577.79 464 2038 257 06 1485 553 1102 46 a7 23433 1354
43 131743 977.23 57731 468 2034 27 705 1481 553 1093 46 a7 23443 1372
43 131750 976,79 76.62 472 2038 27 08 1482 548 11.00 46 a7 23453 1392
45 131751 976.33 76.32 477 2035 2% 2 1486 533 1.04 46 ag 23458 2003
47 131752 575.30 575.81 481 2030 2% 6 1492 528 11.03 45 a7 23464 0%
48 131753 575,40 575.27 486 2015 2% 720 1494 521 111 45 a7 23472 2043
50 131754 57490 57473 431 2010 2% 723 1497 513 113 45 ag 23481 2065
5_2_| 131755 97438 57418 436 2004 224 727 1493 505 1115 45 ag 23483 2087
53 131755 97373 57365) 501 13,93 224 728 1497 503 114 45 a7 235,02 2105 =
a ] @
ed P abular Displa ) A = a Orientatio Displa
B Raw ~ ~Signll—————— ~ Track Mode
Elapsed Timg Time Stamp Pressure QIf Raw Temp| Temp Q1 | RawRH | RH QI &
= TrG" | Presawe i ot 5 : Freqiency [16758 = Sat[||  paras
4| 13175 76 22 o 20 7 00 Stength  |32.85 * futo
27| 1% 175,53 0 20 7 I sean || || gearch
49 74.74 .00 £l 7 £
52 7351 .00 il 7 pra s an s
55 72,92 .00 £l 7 — ﬁms is 1eady. ‘
57 7.7 .00 7 7
60 71.02 .00 a0 7 - Postion .
& 7016 .00 5 7 o Station Location [38,9800 |-77.4800
gs g:g g . g ;sg ; Radicsonds Location 35,752 |-77.4937
. Curent Current " o
7 6760 .00 5] 7. T e | B Lo AR e
I : 96667 .00 59 7
7 . 966,05 .00 7 7 00
7 ? K .00 7 100
- 5 7 | NAGS
4 3.2 7
7 271 7
8 191817 1.78 . 7
2| 191819 0.64 . 1 733 PS Sta do
35 205 013 1 740 .
EIMEESLERE 345 0000 1307 0000 741 0000 SPS%B 1] Mau.:h 12 345678 910111213141516171819202122231
200 191823851 358,47 100.00 1301 10000 741 1m0 | gpsep 0 Radiosonde HEEER
= e L == e 0 Base

ASC: 4 REL: 1 |iedeSimulated Flight " [Phase: Realtime Flight  |GPS Height: 947 m [Recw. ET (min) 304 Recv, P (hPa): 922,72 |Recw. T(CH 16,21  [Recy, RH (%) 78.5 |

Exhibit 3-29 Initial Displays and Plots to View after Release

4. The TRS Display is the most essential display to first view (Exhibit 3-30). This display
allows the operator to verify that the TRS is tracking and if necessary take corrective action.
Appendix E of NWSM 10-1401 provides guidance in TRS tracking.
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Antenna Orientation / TRS Display

— Signal Track Mode-
Frequency |15330 :| Set |  Manual
Strength | 8,33 " Auto
[~ AFC Scan || " Search
— Status
|
: _PEISitiEul
i Station Location |36 9500 |77 4800
= Radiosonde Location [35 5745 |77 4920
I:urrmt Current [ ENINg : —
Azimuth 35&0([ Ebvahml 00 | Arc Distance [1 1343 |K'T' LI
Desrl.-.dl Desired ~ Slew Spesd
Azimuth Elevation j /ﬂ & P
* Fast
NAGS v | " Slow

Exhibit 3-30 Antenna Orientation/TRS Display

5. Even though the software detects release it is critical that the observer verify that RWS
selected the correct release point. Validating the release point is correct is typically the
second task that the operator should be performed after release. Use the Received PTU
Tabular Display (raw data) and Processed Tabular Display to determine if RWS detected
release correctly (Exhibits 3-31 and 3-32). In the Received PTU Tabular Display, the release
detection is indicated by a red line above elapsed time 0.00. The pressure data above the red
line should be relatively constant (preflight) and the pressure data below the red line should
show decreasing pressure (flight) In the Processed Tabular Display, the first data point
(0.00) is the surface observation and the second data point (0.02) is the data from the
radiosonde.

Elapse_d Time| Time Stamp Plﬁ:::.lle Prezsure Qlf Raw Temp| Temp 3l Haw RH AH QI
[min] [uTC) {hPa) [C) [*]
0.2 1916:11.330 1021.10 100.00 2280 100.00 53.2 100.00
-018) 191612930 1020.74 100.00 2286 100.00 531 100.00
-016] 131614531 102073 100.00 2292 100.00 A3 100.00
013 191616130 1021.02 100.00 2292 100.00 531 100.00
-010f 191617731 102081 100.00 2295 100.00 531 100.00
007 191619331 1021.09 100.00 2297 100.00 531 100.00
-0.05) 191620930 1021.09 100.00 2297 100.00 531 100.00
0.02) 1931622531 1021.09 100.00 2296 100.00 531 100.00
000 19162383 1020.69 100.00 2377 100.00 R3E 100.00
003 191625430 102010 100.00 2367 100.00 531 100.00
005 19:16:27.03 101869 100.00 23186 100.00 521 100.00
008 191628630 1017.55 100.00 2386 100.00 51.6 100.00
011] 191630230 1016.70 100.00 2378 100.00 521 100.00
013 19:16:31.83 1015.83 100.00 2374 100.00 52k 100.00
016] 131633430 1015.07 100.00 2357 100.00 5d.B 100.00
019] 19163503 101340 100.00 2354 100.00 54.9 100.00
021 191636630 101262 100.00 2347 100.00 BE.7 100.00

Exhibit 3-31 Raw PTU Tabular Data at Release
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Processed Tabular Display

Ela_psed Time Cormrected Smoothed Eeupc_rtential Comrected Potential RH
TII‘I‘IE Stamp Prezzure Preszure Height Temperature | Temperature (%)
[Minutes] [uTC] [(hPa) [hPa) [m] [c) [C)
[0.00 19:16:24 102248 102248 s 24.00 2212 F0.0
0.0z 19.16:25 1021.37 1021.28 a5 2384 2211 BE.2
0.03 19.16:26 102013 102042 93 2386 2215 B2.3
0.05 191627 1019.25 1019.64 99 2383 2218 ha.5
0.07 19.16:28 1018.50 1018.92 105 2374 22.21 R4y
0.0a 19:16:29 1my.e2 1018.24 111 2376 2223 a1.7
010 19:16:30 1723 101747 118 2372 2226 520
012 1316:31 1ME.77 1016.74 124 2368 2228 h23
013 19.16:32 1ME.26 1016.03 130 2364 2229 RZE

Exhibit 3-32 Processed Tables at Release

6. The SPS/GPS Status Window is another display that should be viewed to ensure wind
computation is being performed (Exhibit 3-33). In order for GPS winds to be calculated
there must be 4 or more satellites matches between the SPS (Base) and the Radiosonde.
During a simulated flight, this window shows no matches. In a live flight, typically 4 — 10
matches can be expected.

[ GPS Status Window

1011 121314151617181920 212223242526 27 28 29 30 31 32

SPS$"M3M1 123 4506 78
GPS$ 0 Radiosonde [ EEEEN
EREEEEEEN

0 Base

HN -

Exhibit 3-33 Simulated GPS Status Window

NOTE: Green + SPS Icon- Indicates PTU Data being received
Green + GPS Icon- Indicates Wind Data being received

7. The Temperature-RH Plot also provides a means to ensure the Temperature and RH trend
lines look reasonable. (Exhibit 3-34) Any abrupt deviation in the trend lines should be verified
for accuracy. If the data is bad, the operator must go in and mark the data in question in the
Processed Data Set (PDS). See Chapters 5 and 11 for more information.
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Display Elapsed Time {min) vs Temperature {deqg) and RH (%) 2[ = |E||1|
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m oo
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4 2 3 B 13 1B 23 28 33 38 43 48 53 58 B3 BB 73 78 83 B3 93 98

Temperature (deg) and RH (%)

Corrscted Temperalure RH
Exhibit 3-34 Temperature/RH Plot

8. If there is questionable data or possibly bad data a closer look is desired. Zoom in on the area
by clicking and holding the left mouse button, while dragging over the area of interest. (Exhibit
3-35)

Display Elapsed Time (min) vs Relative Humidity (%)

3

Elapsed Time (min)
0o o o o - = = [ e B A
(o= =N o oo —_ (g} R o [un] (o= (o= R o [un]
I Y N Y (O Y O I R N |
T

[}
[}
o —
= -
&
|
[}
|
(a5}
o
o
[
o
pog
[}
=
[y}

50 & B0 BS YO Y5 80 &5 90 25 100
Relative Humidity (%)

Raw Relative Humidity — RH —

Exhibit 3-35 Expanded Temp/RH Plot Near Surface
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9. Looking at the tabular data is the next step after viewing a plot and finding data that may
need attention. The Processed Tabular Display is available under the Tables pull-down
menu. Go to the top of the RWS Main Window and select Tables and click on Processed.
Once the Processed Data Display appears, move the cursor to the right scroll bar and right
click to select a scroll option. (Exhibit 3-36)

=] k4
Elapsed Time Conected | Swocthed | Geopotential]l Corected Potential AH Dewpoint | Dewpoint ~
Time Stamp Preszure Pressuie Height Temperature | Temperature 1 Temperature Dup(miul_l
[Minutes] UTC) [hPa] [hPa] [m]) 1) IC) il
2| 135242 6 88 | SBE2| 723 856 1388 9860 EES [H
42 135343 33600 552 727 855 1380 EEE EEd 0:
43| 135344 JI555 9KBe2 73 360 1293 3050 840 02
45| 135345 935 5¢ A el 8364 14.07 96 B4 544 0
7] 135246 53478 5477 | 865 KE 570 X3 0
48| 136247 334.45) 92423 T4R | 367 | 14.20 38.70 247 o-
50| 135348 33363 53368 751 72| 1423 870 852 0
52| 135349 333 93319 755 377 1439 96,79 859 0
53] 135350 91295 2B 7RO 875 1443 34 80 B 58| 0
55 135251 87 53212 T 872 XS ) 254 0"
57 135362 %151 | EE| 75| 874 1450 9830 85 0
58 135353 33080 931.06 T4 370 14.51 3030 853 [
0| 135354 53056 53056 779 73] 1458 39,33 8% 0 IS
52| 135355 32987 320,00 Ta4 874 14.64 38.50 858 0.
63 13525 0955, 2347 78| 373 14.68| 330 a5 iy
B5| 136267 3294 12355 753 a7 | 147 5850 373 o-
67 13535 320.43] 57345 797 870 1474 EE) 854 0" bagati
BB 135359 k] a7 02 363 1477 3840 853 0.
70| 13.54.00 3274 32746 306 363 14.82 38.530 852 [ =
72 135400 32711 95% 810, 362 1455 EXl 850 0+ [Fseltn
g’ 135102 EAL 6 52 5| 263 1430 EE| 851 o
75 135403 32601 506 ELEl 867 1452 )| 849 0
?'_?'[ 135404 326567 S5 ED 23 365 1454 R B47 0
| 78] 135408 32493 9251I5 327 367 15.00] 36.50 849 0. =
1 »
&

Exhibit 3-36 Processed Tabular Display with Scroll Options

10. The Processed Data Display may be configured to show only certain parameters and also
have the data points spaced at a greater time interval than 1 per second. Move the cursor
inside the Processed Tabular Display and right click and select Configuration. Using
Configuration to eliminate certain parameters not required can make quality control and
data editing an easier task. (Exhibit 3-37 and Exhibit 3-38)

| NOTE: Data cannot be “Marked” in data intervals greater than 1 second.
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Elapsed Time Carrected | Smoothed | Geopotenti| Corrected | Potential RH Dewpoint | Dewpoint
'!'ime Stamp Pressure | Pressure ul Temperatu| Temperat ) Temperatu| Dep i
iMinutes) {1 (hPal {hPm) Hoinht e e '™ n
2.93 21:41:00 326.71 926.53 914 16.35 2273 770 12.32 403
2.95 21:41:01| 926.05 92593 J20 16.30 2273 771 12.29 401
297 21:41:02 325 41 92533 925 16.24 2273 774 1228 3496
2.9 21:41:03 92482 92471 3 16.19 2273 {78 12.31 388
3.00 21:41:04 92415 92409 937 16.14 2274 781 12.33 38
3.02 21:41:05 92343 92348 342 16.08 2273 784 12.33 375
3.03 21:41:06 92295 92287 944 16.02 2273 705 12.28 374
3.05 21:41:07 922.20 92227 954 15.96 2272 786 12.24 372
3.07 21:41:08 921.32 921.68 B 15.90 2272 78.7 12.21 359
3.08 21:41:09 920.85 921.06 965 15.84 221 79.2 12.24 160
310 214110 92040 92044 470 15.78 22N 797 12.28 350
31z 21411 918.96 919.80 976 15.73 22.71 802 12.33 341
3.13 214112 919.47 §19.15 982 15.68 2272 809 12.41 327
3.15 21:41:13 918.90 918,51 ELL 15.63 22.73 816 1250 313
3.17 21:41:14 918.04 317.83 994 15.60 Legend 1253 307
3.18 21:41:15 917.2% 917.24 1000 15.57 Hitse /G Preflighe A 12.49 308
3.20 21:41.16 916.50 916.60 1006 15.55 12.40 314
32z| 214117]  aisa3 91595 1m2 1553 S 1237 316
3.23 214118 91513 415.28 108 15.51 ipply User Edks 1228 322
3.25 214119 91437 91462 1024 15.49 e o 1213 336
3.27 214120 913.85 913.96 1030 15.47 2299 737 11.98 349
3.28 21:41:11 91336 31331 1037 15.46 2304 73.0 11.85 g2

Exhibit 3-37 Configuring Processed Tabular Display

Elapsed Time Temperature Lapse Rate
Time Stamp Corrected Azimuth
Corrected Pressure Corrected Elevation
Smoothed Pressure (Editable) Wind Direction
Geopotential Height Wind Speed

Corrected Temperature (Editable)
Potential Temperature

RH (Editable)

Dewpoint Temperature

Dewpoint Depression

Mixing Ratio

Ascension Rate

Wind U Component (Editable)
Wind V Component (Editable)
Radiosonde Latitude (Editable)
Radiosonde Longitude (Editable)
Geometric Height

Arc Distance

Exhibit 3-38 Processed Tabular Display columns

NOTE: The items from Exhibit 3-38 that are in bold are considered essential to taking timely
corrective action during a flight.

11. Marking data requires a left click on the appropriate columns in which changes are desired.
If data is bad or questionable, click on the appropriate column and drag over the desired
interval of time to mark the data. Finally, right click inside the window and click on Apply
User Edits. (See Exhibit 3-39) After the edits are completed, if a need to adjust or unmark
some of the data, click on the appropriate area or areas, the color should change blue
back to white. Then click on Apply User Edits. Data marked for less than a minute will be
interpolated. See Chapters 5 and 11 for more information.
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NOTE: Marking data should be done after verifying the Surface Observation and Release Point.
This is the 3rd operator task typically performed. All data marking will be lost if the
Surface Observation or Release Point is changed after marking data.

Processed Table Columns

Potential RH Dewpoint Dewpui_nt
Temperature (%) Temperature| Depression
(M (] (]
2212 700 18149 581
22.06 1715 E.E3
221 1619 7 B3
2214 1517 a.E1
2216 1408 966
2218 1314 1052
22.2 1324 10.44
2223 1329 1034
22.24 1334 1025
2225 1351 1003
2225 ! 1367 982
22.25 4. 1382 961
22.25 923
22.25 Legend 3,04
22.25 a.84
27 95, Configuration o
29 06 Save Datain a File T EES
2226 Print Tabular Data a8
22.26 Apply User Edits 843
2227 R g.2a
2227 1450 251
2227 14.30 267
2226 1420 a7
2226 1418 a.E9
2225 A3 1422 a.e0

Exhibit 3-39 Example of Marking Data

12. Go to the top of the RWS Screen display and select Plots. Under the Plots select the
Temperature Plot. Exhibit 3-40 reflects the changes to the Processed Data Set when marking
Temperature and RH data from 8.0 to 11.0 minutes.

NOTE: When more than 1 minute is marked, the plotted and tabular data will be missing. However,
missing data will not be reflected in the coded messages until the missing data is > 20 hPa
of PTU or > 1500 meters of winds data.
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Display Elapsed Time {(min) vs Temperature {deg) I <l -10| EJI
144 \
12 \\
= §
£ 10+ \
£ A
5 84
&
&
o B4
4
2 - \
0 T T T I T T T T T T T T T T T T T T T T T I I T \I T I T T
-100 @0 80 70 -60 A0 -40 -30 -20 0 -5 0 5 10 15 20 25 30 35 40 45 50
Temperature (deg)
Raw Temperature —= Corrected Temperstura — Dewpoint Temperature —

Exhibit 3-40 Temperature plot with Deleted Data

13. You may wish to mark all the editable data. This can be accomplished by clicking and
dragging on the Elapsed Time Column of the Processed Tabular Data Display. (See Exhibit
3-41)

42 Processed Tabular Display

Eh_ned Smoothed Eeupqlenlid Comnected RH
Time Pressure Height Temperature ()

[Minutes] [hPa) [m] [C)

283 929.59 256 |

285 929.08 891

287 928,53 896

288 928.00 901

2.90 927.48 905

292 926.95 910

293 926.42 915

295 925.90 920

297 925.37 925

298 924.84 930

3.00 924,32 934 |

302 923.79 939 16.06 784

Exhibit 3-41 Marking All Data

14. Exhibit 3-42 is the subsequent Temperature and RH Plot with the missing data from minute 1
to 3 minutes that was marked missing from Exhibit 3-41.
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Display Elapsed Time {min) vs Temperature {deg) and RH (%%} &l -10] |
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Exhibit 3-42 Temperature and RH Deleted from Minute 1 to Minute 3

15. Besides using the plot displays, the Check and Status Messages may provide assistance in
finding areas of the flight that have questionable or bad data. The Check Messages are
designed to alert the operator of unusual or abnormal flight occurrences (Exhibit 3-43). The
Check and Status Messages however do not catch all flight problems and the operator must
use these alerts in conjunction with the plots and other tools to monitor the flight. See
Chapter 11 for more information

{1505

=4 Check Messages Display

Check Messages

Temperature lapse rate of 38.51 C/km between the levels at 0.00 and 0,15 minutes.
A level with increasing pressure was deleted at 10650 minutes

A level with increaging pressure wag deleted at 107,00 minutes

A lewel with increasing pressure wagz deleted at 10713 minutes

“Wind direction change of up to 9289 degrees/min from 60.28 and £1.55.

'Wind direction change of up to 83,76 degress/min from 68,12 and £9.55.

“Wind direction change of up to 44,34 degrees/min from 104.83 and 10E.23.

Exhibit 3-43 Check Messages

16. Status Messages provide information on flight events (Exhibit 3-44). There are some Status
Messages such as Balloon Descending and Re-ascending messages that alert the observer
that a closer look at the data is required to determine if some data must be edited or deleted.
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—
g Status Messages Display

Add
Messa
UTC Tim Flight Status Message
21:15:32.2 |Flight was initiated: Date 08-26-2004; Ascension Z; Releasd
1.
21:15:36.4 | TRS is ready.
21:15:37.4 | Status Code: 8 - UPS is now running on on-line power
supply.

2125004 |SPS has been inttialized successfully.
21:34:47.5 |Radiosonde has been baselined successiulky.
21:38:03.8 |Mo appropriate flight found for comparison.
21:36:03.8 |Balloon release detected af 21:35:03.737 UTC.
21:44:34.2 | Successful release.

22:0307 5 |Coded Messages were generated

22:03:08.1 [The RADAT message has been generated.
22:1455 4 |Coded Messages were generated.

Exhibit 3-44 Status Messages

17. The Coded Messages and RADAT are automatically coded at 400 hPa for RADAT, 70 hPa
for TTAA, TTBB, and PPBB Messages and at Flight Termination for TTCC, TTDD, and
PPDD. The observer can also initiate the Code command at anytime during the flight by
selecting Code under the Messages pull-down menu.

EE w0 Cadied and Radat Mussags Display = %l

: 0 Tin== Transnitted Status=: Ready for Transmission

| 'MAN [TTAR)

/516 [TTEESPEEER) Message Content:

{ |REV [TTCC/ TTOD PEDO]
|-.. 397 RHGC 24110
[RALAT 1Z1d0= =

F Transnit Meazage {

r7
Tran=nit Cloe,

Exhibit 3-45 RADAT Message

18. The MAN (TTAA), SIG (TTBB and PPBB), and the ABV (TTCC, TTDD, and PPDD) can
be coded (Exhibit 3-45). WMO message transmission is not allowed during simulated flight.
Exhibit 3-46 shows examples of partial MAN and SIG messages. Chapter 8 provides more
detailed information on groups within the coded messages.
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69003
92941
11577
51515

69003
33919
88831
44778
99715
535674
11622
66540

PFEB
08505
04520
06530=

TTAA

16439
05523
10159

TTEB

15851
11057
08059
05071
04092
ooaao
0adi77

74010
907869
040z1

74014
12007
40759
10164

74010
44918
89823
535776
11712
B6659
22811
31513

69003
oosov
030zz

G9003
35656
24778
gooov

69003
15831
10244
07859
05489
0Za78
00z7a
0gvoa

aQo1z
34511
919//

9o0zZ
12458
0a0zo
10194

ooozZ
55861
11798
66753
22711
77654
336009
g0031

ooooo
36012
0a0z4

24056
lo0o4
88909
11005

24056
13058
08428
05659
05655
02276
ooava
41414

12502
91123
92012

oooon 00Z&as
T0Z255 05659
77989 31313
0looa=

11018 =z3861
06360 13058
22796 08ZZ5
77733 03656
33709 05698
98643 02499
44569 04774
0o%00 51515

10506 50344
01014 55517
04523 04550

22458 12503
01014 0502
0g708 80031

22974 20050
17858 11457
33791 08458
88722 04471
44700 05459
20840 02498
55563 04874
1015%9=

12007 11507
35512 91468
06528 925//

Exhibit 3-46 Partial MAN and SIG Coded Messages

19. The Trajectory Plot is a plot of the radiosonde position in relation to the TRS using the
radiosonde GPS data (Exhibit 3-47). It can be useful in aligning the TRS azimuth with the
radiosonde position. This plot is less accurate when the radiosonde is < 5 km from the TRS.
Since this plot is created from GPS data it will be blank when the GPS data are missing.

Trajectory Plot - Azimwth (deal vs Arc Bestance (ki)
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7 12000

—" 15000

180,00

[Bmocthed Azimuih (deg) vs Arc-Distance (k)]

Scale. .. |

[

150 km

Sizm To Mt

Exhibit 3-47 Trajectory Plot with Zoom Option

20. Another valuable tool for gathering flight information during and after the flight is concluded
is the Flight Summary. To open the Flight Summary click on the View pull-down menu and
select Flight Summary (Exhibit 3-48).
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(Fight Summary ———————————————————————— ]
—Meta Data — Tropopause Levels
Station ID: KSTA Level Elapzed Time [min]  Height [m)
bscension Number. 43 First: 4762 15287.23
Release Number: 1 Second: M A
Observation Date: 9/12/2003 Third: M M
Observation Hour, 14
Radiosonde Serial: 3003333 — Mean Low Level Wind
Balloon Manwufacturer: 0 [Kaysam) Lervel Speed [knots] Direction
Balloon Lot Nurnber: GP30-2-287 Surface to 5000 feet: 2206 8341
Mozzle Lift: 1800 5000 to 10,000 feet: 2261 121147
Temination Reason: 1 [Balloon Burst)
M Wind
Level Elapzead Time [min] Speed [knots] [Crirection
Showalter Stability Index: 4.00 Primary: 36.40 BB.09 163.14
Operator Initials; pr Secondan: M2 M Mg
— Flight D ata —#&scent Rata [mfmin]———— ~ Haw Data
Flight Duration [min): 93.42 Surface to Termination: 346.70 Total PTU Intervals: 5816
Slant Range [m): 53690.02 Surface to 400 hPa: 310.00 Total 'Wind Intervals: 5605
Terrnination GPH from PTU [m): 32472 66 400 hPa to Termination: 359,44 Mizsing & Rejected Pressure; 157
Termination Pressure (hPa). 8.62 Surface to 100 hPa: 318.57 Missing & Rejected Temperature: 287
Last Wind GPH (m): 32346.89 100 hPa to Termination: 382,15 Mizzing & Rejected AH: 0
tininumn Temperature [C) 6457 Miszing & Aejected Wind Data: 0
—Wind Shear
Primary Shaar Below: 7.78 Frimary Shear Above: 1963

Refesh | Pt [[ ok ]

Exhibit 3-48 Flight Summary Displays

21. For convenience, RWS allows operators to save the arrangement of the currently open
windows, known as a workspace. Several workspaces can be saved for use during various
portions of the flight. Experiment with the windows and their options, as well as the Tile and
Cascade functions to create useful workspace. To save the workspace, click Save
Workspace from the Flight pull-down menu (Exhibit 3-49).
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Exhibit 3-49 Tiled Displays and Plots Selected by Observer
3.2.3 Flight Termination

RWS will automatically detect termination and assign a reason for termination. The operator may
also manually terminate the flight prior to the automatic termination. Once the flight is terminated,
the operator should review and change, if necessary, the point of termination and the termination
reason. To change the termination time or reason, select Termination Time or Termination
Reason from the Tools pull-down menu. Validating the Termination Time and Reason is the final
major operator task that should normally be performed.

NOTE: The observer may not change the termination time later than the time determined by the
software.
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4.RRS Observation — Preflight / Release Sequence

4.1 Introduction

This chapter describes the prerelease sequence of a RRS upper air observation. (Chapter 3 provides
an introduction to entering this data using the Simulated Flight option.)

The prerelease sequence consists of six steps:

s a0 o

Turning on Power to the TRS

Preparing Balloon and Flight Train during TRS warm-up
Preparing the Radiosonde

Completing the Preflight

Baselining the Radiosonde

Launching the Balloon

The following sections deal with these steps.

4.2 Turning on Power to the TRS

1.

2.

Turn on the RRS workstation and log in using your assigned Username and Password.

The RWS Window will appear with the Security Warning message. Read the message and
click on the OK button.

Flight Options Window appears. Select “Run a live flight”.

To power on the TRS, the observer should click Yes button in the prompt to power on the
UPS. The UPS provides uninterrupted power to the TRS & SPS.

Once the UPS has been powered on, multiple pop-up UPS Status messages will appear along
with corresponding Status Messages (Exhibit 4-1). The Hardware Status display will
indicate a green check mark for the UPS after it is powered on.

The normal UPS message sequence is:
1. UPS had been turned off.
2. UPS is now running on battery. (Indicates the UPS battery is powering the TRS)
3. UPS is now running on on-line power supply. (Indicates the on-line power supply is
powering the TRS)
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(scl

== Status Messages Display

Addl
IMessa

UTC Ti

1 Flight Status Message

Comment

12:38:10.

Flightwas intiated: Date 02-03-2005; Ascension 7;
Felease 1.

12:38:15. ' TRS is ready.
12:38:15. |Status Code: 8- UPS 15 now running on on-line power
supply N

W

Exhibit 4-1 UPS Status Messages

6. After the UPS is powered on, the TRS may perform both Motor Warm-Up Operations and an
Initialization or simply just an Initialization, depending on the outside ambient temperature.
The TRS Display, Status Messages and Hardware Status will indicate which process the TRS
is performing (Exhibit 4-2, 4-3, 4-4). The Hardware Status and TRS Display will indicate

either:

e TRS reset warm-up in progress (Usually preformed in ambient temperatures below

50°F)

e TRS reset initialization in progress. (Always preformed before a flight)
e TRS is Ready. (When the initialization has completed)

x|

upPs

{ PowwerOn line Power, Battery Capaciyl<]: 95.00

Pmﬂm’DI’fLIF‘Sl

SFS HEeet | Dirlire - '/aiting for AWS Lo inibakze 5PS... | FTU Ho data unlil bazeine. ‘

GPS ‘ Mo status until baseine.
RSOIS J Receiving data
PDB H 0x0200
I
g
TRS Facat |I Receiving data
Line Replaceable Units J [LEULEILEIT]
SCA 000000 MCU (00000000
Fecsiver 000000 Scanner Lilii}
Local COU 000000 Remeote COU  0OOCOOD

Powes Supply  Yoltags OF

Command |

LN

MODEM

J Connechion Made
x M odem uneyailabls.

FRINTER Tesl |? Urksicwsmn

Digk Space

12251 MEytes of avadable disk space

_ o |

Exhibit 4-2 Hardware Status Window
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4 Antenna Drientation / TRS Dlsdar ﬂl
— Signal Track Mods
=] Freql.encyl —_:—1 5H| * Marual
Strength |  Auto
[~ AFC Scan | (" Search
70 a0 Status
Position
e w Station Location |22 92
Cument I Current Slewing
Azimuth i Ebvah:m ULU -~ ||
Desired I [rezwed ~Slew Speed
dzimuth Elervalion j P
& Fast
WAGS v | " Slow

Exhibit 4-3 Status Bar within the Antenna Orientation/TRS Display

50 :
"E' Status Messages Display

Felgase 1.

Add
IMessa
UTC Tifx Flight Status Message Comment
12:38:10. |Flightwas intiated; Date 02-03-2005; Ascension 7;

12:38:15.
12:38:15.

THRS is ready.

Status Code: 8- UPS is now running on on-line power,
supply

[

W

Exhibit 4-4 TRS Status Messages

7. In addition to the TRS Display messages, the Status Messages will indicate, “TRS is ready”.
Once the TRS completes warm-up/initialization, the Hardware Status display will indicate a

green check mark

for the TRS.

NOTE: The motor warm-up operations and the initialization can take longer than 20 minutes to
complete. This is a convenient time for the observer to prepare the balloon and flight train.

4.3 Preparing Balloon and Flight Train during TRS warm-up

Prepare balloon and flight train in accordance with NWS Manual 10-1401 Appendix D: Pre-

Observation Preparations

NOTE: Be sure to allow for enough time for equipment warm-up prior to beginning the Pre-release
sequence. In cold temperatures, this may require more than 20 minutes. The warm-up

begins after the UPS is turned on. The TRS equipment should be turned on at least 30
minutes before baseline.
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Chapter 4 — RRS Observation — Preflight / Release Sequence
4.4 Preparing the Radiosonde

Prepare radiosonde and battery in accordance with NWS-10-1401 Appendix N: Radiosonde
Preparation and Battery Water Disposal

4.5 Completing the Preflight Information

Preflight information includes information about the time, flight equipment, radiosonde, and surface
weather

1. Once the Status Messages indicate that the TRS is ready, (Exhibit 4-5) move the antenna to
the baseline position using the TRS Display in both the azimuth and elevation before filling
in the Administrative Data Display (Exhibit 4-6). This verifies the TRS did successfully
complete initialization.

NOTE: If the TRS will not move in either the Azimuth and/or Elevation, reset the TRS in the
Hardware Status Window. Then reattempt moving the TRS after it completes initialization.

-Signal———————————— ~Tia
Feb 03, 2005 ' Frequency [1630.00 ::i Setl & b
Obsarvation Date
Strangth .76 CA
- I~ AFC Scen L
Obsavation Time 17UTC = |—7 —_
|TRS |5 ready:
Observer Initials
Fosition
StaionLocoion 0077
| Ascension Number iT:
Current [30.00 Current [ g -~ Slewing 7l
Agimuth Elevation - |
Release Number 1 Dasired Dasired Slew Speed
Aziruth Elevation o L
& Fast
b Sl
Termination Lavel (hPa) 0.00 bats = ||Coe
Process Wind Yes Z i — X
Add |
IMessa
Bac Nt Abont uTC Ti|_'|l| Flight Status Message | Comment |
16:07:27. |Flightwas inftiated: Date 02-03-2005; Ascension 7:
| gsel
160732 TRS is ready. | |
16:07:32. [STaius Code: 8 - UPS is now unning on andine power|
|zupply.

Exhibit 4-5 Status Message indicating the TRS initialization is successful

NOTE: The TRS does not require a preflight antenna alignment. The equipment should start with
the antenna pointing North and at O degrees elevation. If it does not, review Appendix D
and advise maintenance staff.
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¥ Antenna Orientation / TRS Display

— Signal Track Mode-

= o Frequency |1EBD.D i‘ Ell & anual
Stength ||:.|]El " Auto
[~ AFC Scan || (" Search

70 a0 ~ Status

— Pasition

180 Station Logation {55 9500
Current [555777 Currant [5737 ~ Slewing
Azimuth Elevation a |
B B j of| 2 Stneed—‘
NAGS v |  Slow

Exhibit 4-6 Move Antenna Prior to Baseline

NOTE: The Desired Azimuth and Desired Elevation fields are grayed out until the TRS has
initialized or the antenna is in the auto mode. See the field on the TRS display for status
messages which indicate what step in the startup process the antenna is at.

2. The Administrative Data Display’s blocks for Date and Time are set automatically from the
workstation date and time set. This time is updated automatically by Windows. The clock
must be set to Universal Time Coordinated (UTC). (Exhibit 4-7)

\'g Administrative Display

: Jun 3, 2003 -
Chservation Date —
v
)
Ohservation Time 10UTC =]
ki 2
Ohzerver Initials
Ascension humber 15 [%
Releaze Number 1
Termination Level (hPa) 0.00
Process \Wind Yes
Back Mewt Abort

Exhibit 4-7 Date/Time Entries
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. If necessary, click on the up or down arrows in the Date and Time blocks to alter the entries
provided by the software. The Date block allows the operator to select a date from a
calendar. An error message will appear, if the entries are not within an hour of the time the
software indicates. (Exhibit 4-8)

Inﬁlid observation Date andjor Time,

Exhibit 4-8 Date/Time Alert

. When entering your initials, the software requires a minimum of 2 and up to a maximum of 4
letters. It will not allow numbers or any other deviations.

. The Ascension Number is automatically entered by the software and cannot be altered. The
release number is triggered by the software and will update if a flight terminates early and
the observer elects to do another release. The software will allow a maximum of 3 releases
with the same ascension number.

. The Termination Level allows the observer to preselect a manual termination pressure (non-
synoptic flights only). This cell allows only entries between 0.00 hPa to 400 hPa. Entering a
termination pressure prior to reaching 400 hPa will not be accepted. Any entries outside this
range will generate an error message alerting the observer

. The Process Wind block default is “Yes”. After clicking the Next button the Equipment
Display appears. (Exhibit 4-9)
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B3 Equipment Display

Rachosonde Type Sippican Mark 1A GPS
Radiosonele Serial Number |

Calibration File Location

Balloon Type GP30

Balloon Weight (am) 900

Balloon Manufacturer Kaysam
|Balloan Date of Manufacture Oct 16, 2002
Bralloon Lot Mumber GP30.2.287
Gas Amount (gm) 2000

Train Length (ft) 120

Train Regulator No

Lighting Unit No

Parachute Yes

Back | Mext QJ Abort |

Exhibit 4-9 Equipment Display

8. The Equipment Display provides detailed information of the radiosonde, balloon, amount of
gas, and the flight train. All this information is useful when analyzing the flight data.

9. The Radiosonde Type block is defined in the Station Data file entry and is not editable in
preflight.

10. The Radiosonde Serial Number block should be filled with the appropriate number on a label
at the bottom of the radiosonde.

11. The Calibration File Location block does not need to be filled. The instrument transmits the
calibration data during baseline.

12. Select Balloon Type from the clickable drop-down. (Exhibit 4-10)

Balloon Type

|GP26 j

Balloon YWeight (gm)

GP28
Balloon Manufacturer GP30
Balloon Date of Manufacture HM26
HM28
Balloon Lot Number HM30

Exhibit 4-10 Balloon Type Dropdown
13. The Balloon Weight block requires an entry of 300 to 2500 grams. When the Balloon Type

is entered, the appropriate weight is automatically entered. The entry may be edited. Any
entries outside this range will generate an error message and are not accepted
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14. The Balloon Manufacturer block allows the operator to choose from a drop-down list.
(Exhibit 4-11)

Balloon Manufacturer

Balloon Date of Manufacture

Balloon Lot Mumber

KKS
Gas Amourt (gm) "Nut Specified

Exhibit 4-11 Balloon Manufacturer Options

| NOTE: Select Totex for Kaymont Balloons

15. The Date of Manufacture block has an up/down arrow that may be used after placing the
cursor over the Month, Date, or Year and then clicking the up or down arrow.
(Exhibit 4-12)

Palloon Date of Manufacture Oct 16,

Balloon Lot Mumber GP30.2-287
Exhibit 4-12 Date of Manufacture/Balloon Lot Number

16. The Date of Manufacture and the Lot Number block are related. The breakdown for the
Balloon Lot Number is:

TTSS-Y-DDD
TT - Type of balloon only allowable entries are:

GP - General Purpose
HM - High Modulus

SS - Size of the balloon is what minimum burst altitude is expected from the balloon in
kilometers (km). Acceptable entries are:

26 - 26 km balloon either GP or HM
28 - 28 km balloon either GP or HM
30- 30 km balloon either GP or HM
Y - The last digit in the year of manufacture. Example: 2003 would be 3

DDD - The Julian date for the date of manufacture. (Beginning from the first of the year)
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Example: The Julian date for April 8th for a non-leap year would be 98. January (31 days),
February (28 days), March (31 days) and 8 days in April.

17. The Gas Amount block is the grams of “Nozzle Lift” placed in the balloon. Acceptable
values are 300 to 5000; anything else will generate an error message.

Nozzle Lift: Is the total amount of gas placed in the balloon minus the gas required to lift the

balloon by itself. Typically this value will be 1300 to 2000 depending on the weather
conditions and type of radiosonde used.

18. Train Length block - Values entered must be between 70 and 120 feet.

19. Train Regulator, Lighting Unit, and Parachute are all entries that require either a Yes or No.
If you click inside the block a down arrow will appear. Click the desired response

NOTE: All sites are required to use a parachute unless a special waiver has been granted by WSH.
Sites granted waivers are extremely remote sites in the Alaskan and Pacific Regions

20. Click Next at the bottom of the Equipment Display

21. The Surface Observation Display appears. If it is initially blank, it may be populated by
manually entering data or clicking the Refresh button to have the values from RSOIS and
the PDB entered into the blocks. (Exhibits 4-13 and 4-14) RRS Sites without an RSOIS
should enter the data from the local ASOS. For calm winds, enter the wind direction as
“360” with a wind speed of “0”.

\ NOTE: Surface Wetbulb is derived — there is no need to manually input this value

ISurra;a Preszure (hPa) Surface Fressure (hPa) 1021.3

Furme Drybull Temperaturs (C) Suttacs Drybulb Temperature (C) | 24.0

[Eculr[‘ace Dewpaint Temperaturs (Séljﬂane Dewvpant Temperaiurs | o

|5urra:e Reative Humiddty (%) Surtas Relative Huridty (%) |71.0

[5urrace vetoue Termperature (C) Surfaca Wattulb Temperature (C) | 20.5

CIALGAA (NACLACMCHVAMAA) ClauciWVK (NPCLRCMCHARARY

Release Poirt Prasaure (hPa) Prirt Preseurs (hPa) 1021.3

Previous Temperature (C) Previous Temperature (C)

IWind Speed (Hnots) \Winel Spead (Knote) 3.00

Wind Direction (Deg) ined Direction (Deg) 353

Back [ Nean | Bemen | aben | g ] new | E#rmhkj ghot |

Exhibit 4-13 Blank SFC Exhibit 4-14 Refreshed SFC
Observation Display Observation Display
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22. Entering the blocks manually provides the observer with feedback and error messages if the
entries are outside the acceptable range.

Acceptable Ranges

Surface Pressure : 750 to 1070 hPa
Surface Drybulb Temperature: -55t045C
Surface Dewpoint Temperature: -135t035C
Surface Relative Humidity: 5to 100 %
Surface Wetbulb Temperature: -55t045C
Previous Temperature: -100to 50 C
Surface Wind Speed: 0 to 50 knots
Surface Wind Direction: 1 to 360 degrees

23. The Cloud/WX (Nh\CLhCMCHWWWW) Block - Requires 9 digits to be entered. The same
present weather code may be entered twice if the weather is unchanging. The Cloud/WX
Block accepts only numbers or / and must comply with the instructions in Appendix B.

IMPORTANT: It is essential that the cloud group be entered accurately. The software applies a
temperature radiation correction algorithm based on the cloud group entered.

24. The Release Point Pressure Block - This value is automatically calculated from the Station
Data height difference between the baseline point the release point height.

25. Previous Temperature Block is only required if the Surface Pressure is less than 1000 hPa.
Enter the temperature 12 hours ago. Acceptable values are -100 to 50 C.

26. Wind Speed Block - Accepts values from 0 to 50 knots.

27. Wind Direction Block - Accepts values from 1 to 360 degrees. For calm winds, enter the
wind direction as “360”.

NOTE: The Next button in the Surface Observation will proceed to Baseline. Before clicking the
Next button in the Surface Observation be sure to wait S minutes after the battery is
connected, point the TRS toward the radiosonde and set the TRS frequency. In addition,
the surface observations should be updated to ensure accurate data is used in
baselining the radiosonde.

28. In the Antenna Orientation/TRS Display, move the antenna to the baseline Azimuth and
Elevation position. (Exhibit 4-15)
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‘ TRS Display

{ Antenna Orientation

Signal Track Mode
o Frequency | 2000 ﬁi Set|| & Manual
Strength  |0.00 ' Auto
" AFC Scan || " Search
k.28 = Status
| |
7 — Pasition
120 k Station Lucatm|.-+ Sa00 |-;' 74800
Cunent [Sar Cusrent Slewm
Azimuth |4 i Elevation |E z
Desiledl Desired [ 4 — Slew Speed
Azimuth = Elevatlun D a Fastp
NAGS " Slow

Exhibit 4-15

Move Antenna Prior to Baseline

29. Set the TRS frequency to the Radiosonde frequency. Then click on the AFC button. Signal
strength should be over 50. (Exhibit 4-16)

NOTE: Do not use the “Scan” button if doing a second or third release. The receiver may lock-
on to the previous radiosonde causing the invalid calibration data to be used at baseline.

NOTE: Manually setting the frequency prior to baseline is essential when doing a second or third
release. This is done to ensure the calibration data from a previous radiosonde is not used
during the baseline process. Remember, calibration data is transmitted from the instrument.

X Antenna Orientation / TRS Display

=)

0

— Track Mode -
& Manual
{ ﬂ.llﬂ

| AFC

= Status

~ Pozition
Station Locaton |20 95

Cuarrent |1 i
Elevation

Current IM;T
Desred |345
Aazimuth

MNAGS

Desired ||14
Elevation J J

Frequency [MHz): |167E

|

Exhibit 4-16 Manually Setting Frequency prior to Baseline
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- Signal

Freguency |'57"E : il Ell
Strenath IﬁE.BL

v aﬁEIZI Scan
Exhibit 4-17 Manually Setting Frequency prior to Baseline

NOTE: Occasionally the radiosonde will be off one of the 4 allowable frequencies by .1 to .2 MHz.
Be sure to check the “AFC” box to ensure the TRS is locked on the precise frequency for
maximum signal.

30. After having soaked the battery for the minimum 2 minutes be sure to wait an additional 2
minutes before connecting the battery. This ensures that the battery has been activated.
Connect the battery to the radiosonde for a minimum of 5 minutes before clicking the Next
button on the bottom of the Surface Observation Display. Click the Refresh button to ensure
Surface Observations are up to date and click Next. Baseline will begin.

NOTE: The baseline process should be delayed until just prior to release to ensure the pressure
discrepancy applied is as accurate as possible to the actual conditions at release.

4.6 Baselining the Radiosonde

1. The SPS must initialize prior to beginning the baseline process. The SPS initialization
usually takes about a minute. Once the SPS has initialized, the Baseline Display will begin
to be populated with data (Exhibit 4-18). Pressure, Temperature and Humidity (PTU) data
will usually come in before Latitude and Longitude (GPS). It may take up to 5 minutes
before GPS data is displayed.

2. After receiving PTU data, wait 5 minutes. Waiting this time allows the radiosonde pressure
sensor to stabilize and the radiosonde to acquire GPS. Once five minutes has passed, verify
the PDB reading at the top of the baseline display is up to date. If necessary click the refresh
button, or click in the Station PDB cell and enter the current reading of the PDB before
clicking Calculate.

3. Once the data is stable and the radiosonde has baselined for at least 5 min, look at the PDB
and update the Station Pressure block as shown in Exhibit 4-18 and click on the Calculate
button (Exhibit 4-19).

NOTE: If the Baseline process can not be completed because the SPS does not initialize or you do
not get GPS lock within 4 minutes, follow procedures in Appendix D (Section D.2.4).
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2 Baseline Display ‘sl Baseline Display ¥

hPa | Temp | RH Lat | Lon | hPa | Temp | RH Lat | Lon |
Station 2400 7100] 389300 774800 Station 102128 2400  71.00| 35,9500 774800
Radiasonde Radiosonde
Discrepan [Discrepancy |

1 1 102118 2258 5330 0.0071 00067 -
2 2 1020.52 2281 5320 0.0071 0.0067

3 102075 2269 5330 00071 00085 3 1020 66 2282 5320 0.0071 0.0087

4 0007 0.0066 4 102110 2272 5320) 00071 0.0087

5 00071 0.0057 5 102110 2280 5320) 00071 0.0087
5] 6

7 7

g g

102083 2279 5330 | -
1021.11 22.74 53.30

00070 00087 1020.74 2286) 5310| 00071 0.0087
00070| 0.0087

1020.73 22592 53140  0.0071 0.0067

'L\\i 00070 00087 102102  2292|  5340| 00071 00087
[ 00070, 00087 B 102081 | 2295  5340| 00071 00087
10 00070 0.0087 10 102109 2297| 5310 0.0071] 00087
1 00070 00087 1 102109 2297 5310 0.0071] 00087
12 12 102109| 2296| 5310 0.0071| 0.0087
13 13 1021.08| 2303 5310| 00071 00087
14 14 102088 2302 5300 00071 00087
15 | 15 1021.00| 2286 5340| 00071, 00087 =

Back | Bejgct Back | Beject |
[E=cnate | Eroent Cal el |

Status : I Statuz -
peu | emnl| RS Lot | ton | hPa | Temp | RH Lat | Lon |
St Dev. | Std.Dev. | 0163346 0147172 0.069921 | 0000005 | 0.000004 |
High [High 102118| 2303] 5330| 00071 0.0087
L Lo 102066 2258] 5300] 00071 00087
Exhibit 4-18 Baseline in Progress Exhibit 4-19 Baseline Ready to Run Calculate

After clicking the Calculate button, the Pressure Discrepancy and differences in the Latitude
and Longitude are shown. For the Sippican MKIIA the pressure discrepancy must be within
+ 5 hPa. The Temperature and RH values reflect the average conditions where the
radiosonde is baselined. If the radiosonde is found to be outside of the 5 hPa tolerance reject
the instrument.

Ensure the GPS winds are available. There should be a minimum of 4 matches between
the Radiosonde and Base to compute heights

After clicking the Accept button (Exhibit 4-20), a window asking, “Do you wish to
continue?” will appear (Exhibit 4-21).
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]
| hPa | Temp | AH Lat Lon
Stetion 1021.28 2400 T1.00| 389800 -77.4800 H H i f
SN ostas 200 D) s e This will Finish the ha_sellne process.
Discreps 047 00071] 00087 Do you wank Eo continue?
1 102082 2267 5310( 0 00-71 0.0087 &
] 102116 2262 5310( 00071 00087
3 1020.64 2268 5310( 0007 00087 ‘fIES ND
& 1021.08 2277 a3 ooom 0.00eT7
5 1021.00 2178 5320 ooom 00087 l"\
& 102087 21 BE 5320 ooom 00087 g . .
7 102135 2281 §320| 00071| O.ODET Exhibit 4-21 Continue Fllght
8 102083 2289 5320 oo 0.0o0e7
k| 102076 2264 5320|0007 nnng7?
102078 2264 5320 0007 0.0087
1021.06 2256 5320 00071 0.0087
102050 2251 5320( 00071 00087
13 1020.70 2249 5320 000 00087
14 102070 2254 53 ooor 0ooe?
15 102113 2161 5330 ooom IJ.CIJET:I
Back | Beject |
Accept
Slaluz I i
| hPa | Temp | RH Lat Lon

Stel. Dav. 0205376 | 0106783 | 0.040001 | 0.000005 | 0.000007
1021.35 2286 53.20( 00071 | 0.0087
102063 2248 5310( 0007 | 00067

X

:

Exhibit 4-20 Accept Baseline

7. Click the Yes button in the Accept Baseline window. The Waiting For Balloon Release
Display will appear (Exhibit 4-22).

# Waiting For Balloon Release Display

Waiting For Balloon Release

Curent UTC time: | 16:0943  hhimmess

Target release time: | 15:30:00  hhimm:ss
163000 hhemmiss

Release date and time: | S MM-DD Y'Y

| g5 fff
Comparizon Flight: | MM-DD-YY b

el e

Exhibit 4-22 Waiting for Balloon Release

NOTE: Prior to leaving the office to go to the inflation building, check the “Status Bar” at the
bottom of the screen to ensure the instrument is transmitting realistic pressure, temperature
and relative humidity values (Exhibit 4-23). If the data is obviously bad based on conditions
within the office, reject the radiosonde.
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IMPORTANT: If an observer fails to click Yes in the “This will finish the baseline process, Do
you want to continue?” He/She can still have a successful flight, but release will not be
detected automatically. After returning from the shelter the observer will have to click
on the the balloon release button, depicted as a figure holding a yellow balloon.

(52 L1 Mkodedft Peeafvherse Gtectdn  ReEn: RenPUPROLD RenT(Z6 RevB(BES
Exhibit 4-23 Status Bar with Current Radiosonde PTU Values

4.7 Launching the Balloon

1. Ensure all conditions are right for launch. Prior to leaving the office, use the WSR-88D wind
profiles along with constant pressure charts and possibly wind profiler data to determine the
wind direction and speed aloft. The antenna should be moved to point in the direction the
radiosonde will travel after release. Using the Antenna Orientation/TRS Window point the
antenna in the direction the wind is expected to take the balloon and leave the antenna in the
Manual mode.

At the release shelter, if possible keep the radiosonde in near full view of the sky. This will
reduce the chance of missing GPS data near the surface. Using the CDU, verify the signal
strength and antenna position. In addition, re-check the weather conditions prior to launch.
When ready to release, coordinate the balloon release with the FAA if within 5 nautical miles
of a controlled airfield.

IMPORTANT: Never release into a thunderstorm, wait until it passes or do not make a release.
See Chapter 11 for more information.

2. Release the balloon. The software automatically detects launch by the decrease in pressure.
If this function should fail the backup is click on the “Yellow Balloon™ icon at the top of the
RWS Main window to activate the launch (Exhibit 4-24). See Chapters 5 and 11 for more
information

2 Rws |

Flight Edit Miew Tables Plots Messages Tools  Window
e AL L T

- - “
Station ID: KHOC Statl Simulate balloon release |

| ¥ Waiting For Balloon Release Display |

Exhibit 4-24 Manual or Simulated Balloon Release

NOTE: It is vital that the frequency and signal strength be checked prior to and immediately after
release. This should be done using the CDU at the release site. It is also important to
ensure the antenna is operational and tracking properly by using the CDU. For additional
details read Appendix E (Section E2.2) and Chapter 3 of NWS Manual10-1401 and A.
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Chapter 4 — RRS Observation — Preflight / Release Sequence

3. After the launch, the Waiting for Balloon Release Display indicates Release detected
(Exhibit 4-25). Click the Continue button.

Release detected at 16:11:38.206

Current UTC time: I 161321 hhemmess

T arget release time: | 15:30:00  hhemnces
16:30:00  hh:mmcss

Releasze date and time: MM-DD-YYYY

bz ren: 25, FfF

Comparizon Flight: I Mone  MM-DDYY hh

gmuﬁﬂ soor |

Exhibit 4-25 Balloon Release Detected

4. The Surface Observation Display will appear after clicking the Continue button in the
Waiting for Balloon Release Display (Exhibit 4-26). The Surface Observation Display
contains the preflight surface observation and the release surface observation (RSOIS/PDB
data captured at the time of release). RWS uses the release surface observation data as the
first data point of the sounding. The operator may edit any block of the release surface
observation, or hit the Refresh button to undo any changes. Click OK to accept the Release
Surface Observation. The Release Surface Observation will become the data at 0.0 minutes
in the Processed Data Table. See Chapter 5 for more information on the Post-release Surface
Observation.
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‘5 Surface Dbservation Display i I

Preflight Release

Surface Pressure (hPa) 1021.3 1021.2
Surface Drybulb Tempersture (C) 24.0 24.6
Surface Dewpoint Temperature (C) | 18.4 18.4
Surface Relative Humidity (%) 71.0 65.0
Surface Wetbulb Temperature (C) 205 205

CloucliK (NhCLhCMCHAARI) 005000101 | 009000101

Iﬁelease Point Pressure (hPa) 10213 1021.2

IPI“E‘J'DUS Tempetature (C)

\wind Speed (Knots) 3.0 0.00
ind Direction (Deg) 360 360
Back 0K Refresh

Exhibit 4-26 Surface Observation Display

NOTE: After closing the Surface Observation Display, if GPS is being received the operator may,
at the Antenna Orientation/TRS Display, place the antenna in the Search mode. The
antenna will automatically track to the last known GPS location.

CAUTION: If GPS is not being received, do not activate the Search mode. The antenna will be
unable to find the signal because there is no GPS. This is why it is vital to know what
the wind directions are above your location. Check the upper level charts and the wind
profile from WSR-88D or wind profiler (if available) prior to launch. You may need
to manually position the antenna if signal is lost due to a tracking problem.
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S. Checking and Editing Data

5.1 Introduction

This chapter describes the procedures for marking erroneous flight data and how to check sounding
data during a typical RRS observation. After reading this chapter, the observer should read
Chapter 11 on handling significant, but less common, data problems.

IMPORTANT: The RWS software doesn’t delete all erroneous data and will not alert the

observer to all questionable/erroneous data. The observer needs to periodically
review the sounding data for erroneous data that needs to be deleted. If you do not
edit the sounding data as required, erroneous data will appear in the coded messages
and be transmitted to data users. Most observer quality control of the data should be
done prior to data transmission.

5.2 Data Editing

Once the radiosonde has been launched, in-flight data editing can be divided into several main areas:

5.2.1

Sounding Release Detection
Post-release Surface Observation
Deleting and restoring marked sounding data

Post-Release Surface Observation

Follow these steps to check the Surface Observations:

1.

After the Balloon Release Detected message appears, click Continue to move forward into
the flight.

Re-validating the Surface Observations should normally be the first task performed after
release. The Post-Release Surface Observation Display follows the release detection screen.
This displays the preflight surface observation and the release surface observation captured
from the RSOIS/PDB at the time of release. Review the surface data to verify it is correct
and make any necessary changes to the Cloud/WX. Only the release surface observation may
be edited. Clicking the Refresh button will undo any changes. Clicking the OK button will
save the changes to the release surface observation. RWS uses the release surface
observation data as the first data point of the sounding. Exhibit 5-1 is an example of the
Post-Release Surface Observation Display.

NOTE: The Cloud/WX data at release time needs to be rechecked to ensure it is accurate. The

temperature data radiation correction is derived from the cloud data and significantly
impacts the RADAT and Coded Messages.
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Chapter 5 — RRS Observation — Checking and Editing Data

‘5 Surface Observation Display i I

Preflight Release

Surface Pressure (hPa) 1021.3 1021.2
Surface Drybulb Tempersture (C) 24.0 24.6
Surface Dewpoint Temperature (C) | 18.4 18.4
Surface Relative Humidity (%) 71.0 65.0
Surface Wethulb Temperature (C) 205 205

CloucliK (NhCLhCMCHAARI) 005000101 | 009000101

IReIea:se Point Pressure (hPa) 10213 1021.2

IPI“EVDUS Tempetature (C)

\wind Speed (Knots) 3.0 0.00

wind Direction (Deg) 360 360

Exhibit 5-1: Surface observation

NOTE: If the surface weather observation has any errors, it may be changed by the observer
anytime during or after the flight and also in Rework. However, any flight data edits will
be lost if the Surface Observation is changed. Thus it is important to verify the surface
weather observation immediately after release.

5.2.2 Sounding Release Detection

Validating the release point time is correct should be performed after release. The RRS software
automatically detects the time of release from the decrease in pressure. In some cases this time may
be off. It is important that the observer verify that the release was accurately detected and if
necessary adjust the release time. If the release is not detected correctly, the resulting sounding data
may be erroneous.

To determine if the release time was selected correctly, use the Received PTU Tabular Display (raw
data), Processed Tabular Display, and pressure data plot (Exhibit 5-2). In the Received PTU
Tabular Display, the release detection is indicated by a red line at time 0.00. The pressure data
above the red line should be relatively stable (preflight) and the pressure data below the line should
show decreasing pressure (in-flight). In the Processed Tabular Display, the Geopotential Height
should increase at approximately 3 to 6 meters per second.
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Flight Edit ¥iew Tables Plots Messages Tools Window Help
=HE9 i R A === 0 = R
Station ID: KIL< Station Hame: Lincoln/Central llinois Station Index: 74560 Release Elevation (m): 179187 urc: 0516-2008 14:32
Display Elapsed Time (min) vs Pressure {hPa)
Elapsed Timei Time Stamp [ o, %%%  |Pressure QI Raw Temp| Temp Q1 | Raw RH |
wro s © ) 031
020 111201082 %909 0000 620 T00.00 530 029
018] 111202083 990,01 100.00 821 100.00 696 027
7] 111202042 3995 100.00 1621 100.00 703 =
5| 11:1204.043 583.89 100.00 16.22 100.00 707 0.25
073 111206042 5895 10000 1823 100.00 708 023
012 111206043 540,03 10000 1624 100.00 7.0
00| 11:1207.042 EEZE] 10000 1625 100.00 70 0.21
008 11:1200.043 %995 100.00 1625 100.00 708 iRE]
007] 11:1209.042 9995 100.00 827 100.00 703
005| 11:1210.042 %9.98 100.00 1627 100.00 633 017
003 111211042 3835 10000 16.28 100.00 637 015
002] 111212042 38334 10000 1628 100.00 597 e %
000 11:1213.042 540.02 10000 16.28 100.00 k3.7
2| 111214042 598390 10000 16.53 100.00 E3.2 011
ERRARFALALY 8989 100.00 16.76 100.00 7.3 bibs
4] {11:12:15.243) 909.81 100.00 16.69 100.00 745
o time| 21 100.00 1635 100.00 8.2 0.07
TRt 56833 10000 1742 100.00 803 nos
| toenter [“sgras| 1o 1767 10000 823 5 [Change release
012] 1112719842 a87.21 100,00 1759 100.00 FxE] E 003 \\ ul time to here
3| 111221.042 S86.81 10000 1824 100.00 238 g 0.0
6| 1112:22.042 985.99 100.00 18.45 100.00 837 E A 4——JOriginal release
7] 111225043 96558 10000 1861 100.00 [ 00 | detection
11:12:24,042 9493 100.00 8.9 100.00 8.2 3 003
11:12:24,343 38414 100.00 19.06 100.00 5.8 &
1112:26.042 38344 10000 1938 100.00 856 o -0.05
1112:27.043 56308 10000 1968 100.00 B854 007
026 11:12:28.042 882 41 10000 19.98 100.00 852 0.0
026 11:12:28.343 88210 10000 2015 100.00 850 3
06| 111230.042 951.56 100.00 037 100.00 848 a1
030 111231042 98065 100.00 2062 100.00 TR
L3 | 2 015
: 017
Elapsed Time Contected | Smoothed | Geopotentiall Conected | Potenia 019
Time Stamp Pressute | Pressure eight | Temperature| Tempers — | 11
[Minutes) uTc) [hPa) [hPa) [m) C] IC) [
00 1213 3.0 S65.80 79 T6.00 023 |
02 11z 399,65 989.74 180 16.43 025
0 111218 38364 36337 183 1661 |
0| 114216 59573 56854 187 1658 027 |
07| 1217 58889 388 46 141 1715 0.28
E 111218 98814 987 96 1395 17.43 0.31 r
0] 11219 997.59 98749 199 1768 G
2| 11z 593 6 as 204 1788 979 980 981 982 983 9B4 995 OB6 957 OBA 9RO 990 991 992 993 934 9%
SE AL Fr] 906,56 98636 209 1815
i AL P 38574 38577 214 1842
17 Tidza 585 31 EEAL FiE] 1867 Pressure (hPa)
018g] 111224 984 B8 384 57 226 181593 i
0.20] 111225 98361 384.00 230 1318 Raw Pressure
0.22) 1122 98319 38342 235 19.41 Correcied Pressure —
029 11.12.‘27 99283 98263 240 1965 . v Smeathen Pressure -
ASC: 499 |REL: 1 Mode: Rewark Phase;: Rewark P5 Height: Recv, ET (min): Recv. P (hPa): Recv. T(C): Recy., RH (%):

Exhibit 5-2: Verifying the accuracy of the Release Detection

Sometimes the release time will not be accurately detected (see Exhibit 5-2). To change the release
time to the correct value, follow these steps:

1.

Using the Received PTU Tabular Display and Pressure Plot, record the point at which release
actually occurred.

Select Release Time from the Tools pull-down menu.

Enter the correct release time in the Release window. (The date may need to be modified if
the release time crosses 00 UTC.)

Click OK. The surface observation screen will appear, populated with the surface weather
data nearest the selected release time.

Review the surface observation and make any edits necessary and click Accept.

RWS will begin to reprocess the flight data using the changed release time.
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Chapter 5 — RRS Observation — Checking and Editing Data
7. Once the release time has been changed (see Exhibit 5-3), re-verify in the Received PTU
Tabular Display that the release time was changed correctly. Additionally, the Processed
Data Tabular Display can be checked to verify release was changed correctly. The
Geopotential Height should have increasing heights from elapsed time 0.00 (surface) at about
3 to 6 meters a second.

Flight Edt View Tables Plats Messages Tools Window Help
= ] R M NN R
Station ID: KILX Station Hame: Lincoln/Certral linois Station Index: 74560 Release Elevation (m): 173187 uTC: 09162008 1506
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02| 11202043 s300 700.00 1621 700.00 536 097
020] 111203042 368398 100.00 821 100.00 03
019 11:12:04.043 989.89 100.00 1622 100,00 707 025
017 05.042 969.98 100.00 16.23 100.00 708 023
046] 111208043 390.03 100.00 16.24 100.00 710
014] 111207.042 EEEE] 100.00 16.25 100.00 710 0.2
012] 111208043 3633 100.00 1625 100.00 705 019
01| Tz0e0e 368395 700.00 1627 700.00 703
o0a| 111z10042 38338 100.00 1627 100.00 £33 017
07| 11121042 969.95 100.00 16.28 100.00 597 015
006 111212042 969.4 100.00 16.28 100.00 £9.7 .
004 111213042 390.02 100.00 16.28 100.00 £9.7
002] 111214042 363.90 100.00 1653 100.00 592 0.1
001| 111215042 36389 100.00 16.76 100.00 713 ol
000[ 111215343 36381 700.00 7663 700.00 715
03] 1T1z17.042 36314 100.00 1695 100.00 782 007
04 11:1218.042 968.39 100.00 17.42 100.00 803 005
0B 11:1219.042 6784 100.00 1767 100.00 823 =
0g| 11:1219.842 987.21 100.00 17.93 100,00 3.8 E 003
0a] 111221.042 366,51 100.00 18.24 100.00 838 @ g0
11| 1iAz22042 36539 100.00 1845 100.00 837 E =
13| 111223043 38556 100.00 1861 100.00 841 LA I
14| 1Tz2a042 38483 700.00 1883 100,00 852 g 003
38414 100.00 1308 100.00 858 &
244 10000 838 10000 6| w00
I Az27, 963.08 100.00 1968 100.00 54 007
21 111220042 36241 100.00 19.98 100.00 852 -
22| 111228343 36210 100.00 2015 100.00 850 )
25 111230042 36156 100.00 2037 100.00 848 o1
02| 111231042 38085 700.00 2082 700.00 w7 s
& | % 415
017 ]
Elapsed Time Conected | Smoothed |Geopotential| Conected | Pateni s 018 H
Time Stamp Pressure | Pressuic Height | Temperature| Tempers || 529
(Minutes) UTC) (hPa) (hPa) (m) () ©)
]| 111215 983,80 983,80 173 16.00 023 /
m| 111218 53316 93313 184 1858 02
m 11217 99867 39260 109 16.98 o |
| 111218 %97.98 39201 1% 173 - ‘
o7 114219 7.8 997,38 200 1760 029
0] 111220 s 39675 206 1735 - |
0] 11122 s32 93614 1 1858 )
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Exhibit 5-3: Release Time correctly changed
5.2.3 Deleting and Restoring Marked Data

Erroneous data can be marked and deleted by the observer in the Processed Tabular Display. The
observer can only mark and delete the following data:

Smoothed Pressure,

Corrected Temperature

Relative Humidity.

Wind components u and v
Radiosonde latitude and longitude
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Marking and deleting data should be done after verifying the surface weather observation and
release time. Otherwise all data marking will be lost if the surface observation or release time is
changed after marking data.

To mark, delete, and restore data, follow these steps:

1. Click and hold the curser on the appropriate cell in the Processed Tabular Display and drag
the curser to highlight other cells that were deemed erroneous.

2. To apply the marking, right click inside the window and click Apply User Edits from the
menu (Exhibit 5-4). After the edits are applied, the marked data, if less than a minute, is
colored blue and is filled with interpolated data. With the exception of the pressure data, if a
minute or more of data is edited, the column will also be colored blue but no data will be
seen. Columns of derived data such as potential temperature and mixing ratio will be empty
and highlighted in red. Data missing for more than 1 minute will result in gaps in the plotted
data. An example of marked and edited data is shown in Exhibit 5-5.

Legend

HideShaw Freflioht Data
Configuration

Save Data in a File

Print Tabular Data

Processed Tabular Display r._| E‘ F§|
Elapsed 5 thed | Geop ial| C ted P RH Dewpoint Dewpa ~
'!'ime Pressure Height Temperature | Temperature ) Temperature| Depres:
[Minutes) [hPa) [m] IC) IC) IC) IC)

0.00 983.80 173 16.00 16.85 360 1536
0.0z 383.19 154 16.36 17.26 il 1393
0.03 358.60 183 16.72 17.67 788 13.03
0.05 358.01 195 17.08 18.08 a3 1377
0.07 38738 200 17.44 15.43 g28 14.48
0.08 386.75 206 17.79 1841 38 15.02
010 356.14 21 18.15 19.32 38 15.37
012 985.54 216 1851 19.73 g18 15.72
013 904.92 1 18.76 20.03 4.4 16.09
015 90434 227 18.03 20.35 el 16.60
017 983.77 232 19.27 20.64 97 16.82
018 98318 237 1851 20.93 455 17.02 -
< ¥

CEx

&5 Processed Tabular, Display

Elapsed S thed | Geop ial| C Dewpoint Dewpa ~
Time Pressure Height Tempelalule Tempelalule Temperature| Depres:
[Minutes] [hPa) [m] IC1 ICl ICl
07 Fam7 +E _ 72 D
0.80 962.32 420 | 733 I
0.2 961.73 426 | 740 I N
0.83 961.14 431 | 740 I N
IS 96053 437 | 740 [ N
057] 95391 442 | 740 [
e 95331 448 | 742 [
050 35873 453 | 745 [
052 35815 458 | 753 [
0.3 957.53 463 | 76.5 [ N
0.55] 957.05 468 | 76.5 [ N
0.57, 956.48 473 1 76.5 [ N -
4 »

Exhibit 5-5: Less than a minute marked (top), and more than a minute of data marked (bottom).
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Chapter 5 — RRS Observation — Checking and Editing Data

\ NOTE: The first row of data in the Processed Tabular Display (surface data) cannot be marked.

3. To unmark and restore marked data, click and hold the curser on the appropriate marked cell
and drag to highlight other marked cells. Next, right click inside the window and click
Apply User Edits from the menu. After the edits are applied, the unmarked data is no
longer colored blue or red and the original data is restored

NOTE: Data may not be marked if data intervals in the Processed Tabular Display are greater than 1
second.

4. Sometimes it may be necessary to mark all the sounding data (including winds) in the
erroneous layer. This can be done by clicking and holding the curser on the Elapsed Time
data column and dragging down the curser to highlight and mark all erroneous data cells
(Exhibit 5-6). To mark data, follow steps 2 and 3.

Processed Tabular Display

Ela_psed Time Comrected Smoothed Eeupqtential Corrected Potential RH Dewpoint [~
'!'lme Stamp Pressure Pressure Height Temperature | Temperature (%) Temperature| D

[Minutes) [UTC) [hPa]} [hPa) [m] [C] [C) ([M]
5,98 02453 837,43 | 837.45 1663 14.10 29.03] £0.1 £.49
E.00 024532 2937.23 237.05 1667 14.07 29.03 £0.9 £.64
E.02 024533 83663 83666 1671 14.04 29.04 £1.9 £.85
E.03 024534 836.39 836.29 1675 14.01 29.06 g2.2 £.90
E.05 0245:35 f35.82 835.90 1679 14.00 29.09 £3.8 726
E.07 835.43 835.53 1683 1399 2911 B3.7 7.23
6.08 734,93 B35.17 14.00 2916 737

2921 734

45759
02:46:00
02 46:01

826,75
826.23

82584

826.75
826.24

525.94.

1776
1780

13.37
12.30
13.22

25,37
29,34

23,30 75| ™

Exhibit 5-6: Marking all sounding data in a layer.
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5.3 Checking Sounding Data Quality

It is very important to start reviewing the sounding data shortly after release and thereafter to ensure
that the radiosonde is working correctly. While reviewing the tabular data is helpful, examining
each data plot is a quick way to check sounding data quality.

IMPORTANT: Make sure to read Chapter 11 to understand significant data problems that can
occur and how to handle them.

5.3.1 Pressure Data.
Follow these steps to check the pressure profile:

1. Review the pressure profile for the first ten minutes of the flight. It should be a smooth
curve with a slightly concave shape. Exhibit 5-7 shows an example of this profile.

Display Elapsed Time {min) vs Pressure (hPa) QI;IEIEI

Elapsed Tirne (min)

. rrr1rrr 11117 11T 1 T 1T T 1T T T T T T T T 1T T T T T T T T T T T T T T T T T T T T T T T T T T T
020 &0 100 140 180 220 260 300 340 380 420 460 500 540 580 E20 BEO 700 740 VB0 820 EBE0 900 940 980 1020 1060

Pressure (hPa)

Raw Prasgsure E— Carrected Pressure
Smaothed Pressirs B

Exhibit 5-7: Pressure data plot for the first 10 minutes of the sounding
2. As the sounding proceeds to balloon burst, continue to monitor the pressure data. At balloon

burst, the complete pressure profile will have taken on a smooth, logarithmic curve. Exhibit
5-8 shows a typical example.
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Display Elapsed Time (min) vs Pressure (hPa)

1o
100
90
B0
70
B0
50
40

Elapsed Tirne (min)

304
20+
10 —

1]
I I I T I T I I I I I I I I T I I I T I I
0 50 100 150 200 250 300 350 400 450 500 550 BOO B850 700 750 800 850 900 950 1000 1050

Pressure (hPa)

Raw Pressire == Corrected Prassure = Srnoothed Presslive i

Exhibit 5-8: Pressure data plot for an entire sounding

3. In some situations, the profile may jump abruptly off surface, is very wavy, has data spikes,
or other anomalies. Check Messages may appear for ascent rates and height changes from
the previous sounding. Verify that the release time was selected correctly and refer to
Chapter 11 for further information on unusual pressure profiles.

4. Examination of the pressure data plot will not likely show a leaking pressure cell and there
may be no check messages to indicate a problem with the pressure data. Other data needs to
be examined such as the Flight Summary and Processed Tabular Display to detect this
problem. See Chapter 11 for more information.

5.3.1.1 Typical Features in Pressure Data Profiles

Balloon Burst: Balloon burst is automatically detected by the software when the ascent rate changes
from ascending to rapidly descending. The pressure data plot will show the balloon burst level as the
point where the smoothed pressure is no longer plotted and the raw pressure is rapidly increasing
with time of height. Exhibit 5-9 shows a pressure data plot with the balloon burst occurring at 97.5
minutes and at a pressure of 6.5 hPa. Sometimes the sounding terminates for reasons other than
balloon burst. See Chapter 9 for more information on flight termination.
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Display Elapsed Time [min) vs Pressure (hPa)

24

93.5
25 5 ~
97.5
97
96.5

Elapsed Time {min)

96
95.5
25
94.5

4 :
r— 1 1 1 1 1 1 1 1 T T T T T T T T T T T T T T 7T T T 1
5858 6 B1 626364656667 B868 7 717273747876 7778789 8 8182836848586

Pressure (hPa)

Raw Prassire —_ Corrected Pressure — Smoothed Pressure ==

Exhibit 5-9: Typical balloon burst profile as shown in the pressure data plot
5.3.2 Temperature Data
Follow these steps to check the temperature data:
1. Review the temperature data plot for the first ten minutes of the flight. It may show

inversions or decrease at a rate close to 9.8C/km. Exhibit 5-10 shows an example of a
typical profile for a morning sounding.

Display Elapsed Time (min) vs Temperature (deg)

Elapsed Time {min)

b T T T T T T T T T T T T T T T T T T 1T T T T 71
15 13 -1 4876543210123 4567 8510 12 14 16 18 20 22 24

Temperature (deg)
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Exhibit 5-10: Typical temperature profile for the first 10 minutes of a sounding
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2. As the sounding proceeds, continue to monitor the temperature data. Exhibit 5-11 shows a
typical temperature profile from surface to balloon burst.

Display Elapsed Time {min) vs Temperature {deg)
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Exhibit 5-11: Typical temperature data profile for entire sounding

3. In some situations, the temperature lapse rate in portions of the sounding will be excessive
and Check Messages for these lapse rates will appear. You need to take action on such
messages and review Chapter 11 for more information.

5.3.2.1 Typical Features in Temperature Data Profiles

Inversions: These are layers where the temperature warms with height. It is not uncommon for to
see layers aloft where the temperature warmed several degrees or more in only a few seconds. In
most cases such inversions are real, but the temperatures in the Received PTU display may be
marked as rejected (see Section 5.3.5 below)

Freezing levels: These are points where the temperature crosses the 0°C. Exhibit 5-11 shows the
freezing level at 15 minutes. During the summer, there is typically just one crossing of the freezing
level. In the winter months, it is not uncommon to see 3 or more crossings of the freezing level.
RRS software automatically records the freezing level(s) in the WMO levels table and codes these
data in the freezing level or RADAT message.
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Tropopause: The tropopause is the level in the atmosphere where troposphere ends and the rate of
temperature decrease with height slows or stops. The average height of the tropopause is about 10
km. The height will vary with latitude and time of year. The tropopause is a feature of almost all
upper air soundings, although sometimes it is not clearly defined. There will also be cases where 2
or more tropopause levels are identified. Exhibit 5-11 shows the tropopause at about 49 minutes.
The software automatically detects and records the tropopause.

Stratosphere: Above the tropopause is the stratosphere where temperature remains nearly constant or
begins increasing with height. It is not uncommon to see the temperature warm to minus 40C or
warmer as the radiosonde reaches 30 km and higher. You will also see more structure or oscillations
in the temperature profile compared to that in the troposphere.

5.3.3 RH data
Follow these steps for checking the RH data:
1. Review the RH data plot for the first ten minutes of the flight. Exhibit 5-12 shows an

example of a typical RH profile. The profile may show the RH falling or rising with height.
If the radiosonde enters a cloud in the lower troposphere the RH will like likely exceed 90%.

Display Elapsed Time {min) vs Relative Humidity (%) m |E@E]

Elapsed Tirme (min)
o
l
A7
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Relative Hurnidity (%)

Raw Relative Hurmidity — RH

Exhibit 5-12: RH data plot for the first 10 minute of a sounding

2. As the sounding proceeds, continue to monitor the RH data. Exhibit 5-13 shows a typical
RH profile from surface to balloon burst.
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Display Elapsed Time (min) vs Relative Humidity (%)
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Exhibit 5-13: Example of a RH data profile from surface to flight termination
3. In some situations, the RH will fall by more than 5% just off surface, or is too moist in the
stratosphere. You will need to take action on such data problems and review Chapter 11 for
more information.
5.3.4 Wind Data
Follow these steps for checking the wind data:
1. For the most part the accuracy of the winds is rarely a problem. Review the wind data plot

for the first ten minutes of the flight. Exhibit 5-14 shows an example of a typical wind
profile near the surface.
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Display Elapsed Time (min) vs Wind Speed (Knots) and Wind Direction (Deg)
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Exhibit 5-14: Typical wind data profile from surface to 10 minutes

2. As the sounding proceeds, continue to monitor the wind data. Exhibit 5-15 shows a typical
wind profile during the winter months from surface to balloon burst.

Display Elapsed Time (min) vs Wind Speed (Knots) and Wind Direction (Deg)
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Exhibit 5-15: Example of a wind data profile from surface to balloon burst

NOTE: If the winds are missing for more than 5 minutes or look suspicious review Chapter 11
for more information
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5.3.4.1 Typical Features in Wind Data profiles

Jet Stream Winds: Jet streams are narrow bands of high speed winds that meander around the Earth
at altitudes ranging from 10 to 15 km. These high speed winds are generally 2 to 3 km thick and can
be hundreds of km wide. Maximum wind speeds within jet streams can exceed 200 knots and are
strongest during the winter and spring months. Exhibit 5-14 shows a jet stream with maximum
winds near 225 knots. The RRS software records the highest winds and will generate a Check
Message if winds exceed 180 knots.

Stratospheric winds: In the stratosphere winds speeds and direction and can vary significantly from
what was measured in the troposphere. Exhibit 5-14 shows that from surface to about 30 minutes
(tropopause) the wind direction remained nearly the same, while above 30 minutes the direction was
more variable.

5.3.5 Missing Data
5.3.5.1 Missing and Rejected Received PTU Data

As you review the Received PTU data you may see segments of data that are missing and the cells
are colored yellow. Exhibit 5-16 shows an example.

@4 Received PTU Tabular Display

Elapsed Timei Time Stamp Prlzz::.lre Prezzure Qll Raw Temp| Temp QI Raw RH RH Gl £
[min] [urc) (hPa) C) (%]

20.45] 190635430 36.38| 100.00 5412 100.00 81 100,00

2047 19063653 3634 100,00 -54.19 100,00 2.1 100,00
13:06:37.531 36.32 100.00 R4 1 8 100.00° a0 100.00
19:06:38.531 36.29| 100.00| 54.20| 100.00 8.0 100.00
19:06:41.531 | 0.00 0.00 0.00
19:06:44 531 0.00 0.00 0.00
19:06:47 530 | | 0.00| | 0.00| | 0.00|
19:06:49.531 | 3602 100.00 5378 100.00 8.8 100,00
19:06:50.531 35.93| 100.00] 53.78] 100.00] 8.8 100,00
19:06:51.530 3693 100.00| 5374 100.00 7.8 100,00
19:06:52.531 35.83| 100.00] 53.55| 100.00 7B 100.00
19:06:55 531 | 0.00] _ 0.00| | 0.00]
19:06:58.530 0,00 0.00 0,00
13:.07:01.531 0.00 0.00 0.00
19:07:04.430 3557 100.00| 5393 100,00 849 100.00|
13:07:05.531 | 35,60 100.00] -53.96 | 100.00 2.9 100,00
13:07:03.531 | _ 0.00/ _ 0.00] _ 0.00
13:.07:11.531 | 0.00| | 0.00 | 0.00
13:07:14.530 _ 0.00] _ 0.00 _ 0.00
19:07:17.530 | 0.00| [ 0.00| | 0.00|
19:07:20531 | 0,00 0.00 0,00
13:07:22.531 0.00 0.00 0.00 B
10:N7-78 B i nn o n nn>

Exhibit 5-16: Missing data in the Received PTU Tabular Display

Yellow cells in the Received PTU data indicate that no data was received by the radiosonde. The
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PTU data from radiosonde may become missing during the flight for a variety of reasons. If the
(pressure and/or temperature) data from the radiosonde becomes missing continuously for a minute,
an audible alarm will sound and a pop-up message will appear. The flight will terminate if missing
temperature data reaches 3 consecutive minutes and 10 consecutive minutes for missing pressure. If
you hear an alarm or you see significant missing data, see Appendix D - Troubleshooting on how to
handle this situation.

Data cells highlighted in red in the Received PTU indicate that the data were rejected by a software
outlier removal algorithm. These data will not be used in the Processed Tabular data and can not be
restored by the observer. Rejected data (and missing data) cells are often seen just prior to release
and after balloon burst. Exhibit 5-17 shows typical Received PTU data at Balloon Burst. Rejected
temperature data cells may also occur if the temperature cools or warms abruptly with time or
height.

@4 Received PTU Tabular Display

Elapzed Time! Time Stamp F‘rlzz::ne Prezsure QI Baw Temp| Temp QI Raw BH RH QI
[min] [UTC] (hPa) [C] [#]

100.34) 1916:59.653| 24 'IEIEI.EIEI: -23.22 | 100.00] 0.0 1EIIII.EIEI:

100.36] 19:17:00.653 727 100.00] -23.16| 100.00 0.0 100.00]
19.17:01.653 V.28 100.00 | -23.22 | 100.00 0.0 100.00 |
191702653 .29 100.00| -29.34 | 100.00 0.0 100.00|
13:17:03.053 100.00 -23.44 | 100.00 0.0 100.00
13:17:04 652 100.00 -29.54 100.00 0.0 100.00
19.17:05.653 100.00] -29.63 | 100.00 0.0 100.00]
1917:06.552 | 744 100.00| -23.59| 100,00 0.0/ 100.00|
19.17:.07.552 _ 100.00] -23.61 | 'IDEI_.EIEIf 0.0 100.00]
13:17:08.652 100.00] -23.86 | 100.00 0.0 100.00]
19.17:09.653 100.00 | -30.18| 100.00 0.0 100.00 |
191710653 73 100.00| -30.36 | 100.00 0.0 100.00|
13:17:11.6552 100.00 -30.51 | 100.00 0.0 100.00
13:17:12.653 100.00 -a0.46 100.00 0.0 100.00
191713653 _ 100.00] -30.33| 100.00 0.0 100.00]
13:17:14 653 813 100.00| -30.31 | 1DIZI.EIEI_ 0.0] 100.00|
19.17:15.653 _ 100.00] -30.42 | 100.00] 0.0 100.00]
13:17:16.653 _ 100.00] -30.54 | 100.00 0.0 100.00]
191717653 — 100.00 -31.14 100.00 0.0 100.00 |
13:17:18.653 3.43 100.00 100.00 0.0 100.00|
13:17:19.653 _ 100.00 100.00 0.0 100.00
19:1?:20.553_ 100.00 100.00 0.0 100,00, -
10-17-21 R I 100 1N ETRT=S 100 1N nn Tnnan

| >

Exhibit 5-17: Rejected data in the Received PTU Tabular Display at balloon burst

5.3.5.2 Missing Processed Data
More than 1 minute of missing data in the Received PTU tabular display will result in a

corresponding layer of missing data (and associated derived data) in the Processed Tabular data and
it will be colored red. Pressure data cells will also be colored red but will show interpolated values.
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NOTE: For all soundings, the ascension rate and temperature lapse rate data will be missing for
a short time after release since insufficient data has been collected at release time for
these parameters to be calculated.

5.3.5.3 Missing Data Appearing in Plots

If the temperature, RH or winds data are missing (or observer marked) for more than 1 minute the
associated data plot will show gaps where the missing data occurred. Exhibit 5-18 shows an
example of a data gap in the temperature and RH data plot.

Display Elapsed Time (min) vs Temperature (deg) and RH (%)

Elapsed Tirme (min)
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Ternperature (deg) and RH (%)

Corrected Temperature = RH

Exhibit 5-18: Missing data between 4 and 5 minutes in the temperature and RH data plot
5.3.5.4 Missing Data and the WMO Levels Table

WMO levels noting the beginning and ending of missing (or observer deleted) data will not be
shown in the WMO Levels table (and coded messages) unless the missing (or deleted) temperature
or RH data is at least 20 hPa thick. Levels noting the beginning and ending of missing wind data
will only be shown in the WMO Levels table (and coded message) if the layer is at least 1,500
meters thick.
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6.RRS Observation — Check and Status Messages

6.1 Introduction

The RWS software will automatically identify meteorological and flight/system conditions that may
require the observer’s attention. These conditions are logged in the Check and Status Messages.
These messages can provide assistance in finding areas of the flight that have questionable or bad
data, however they do not identify all flight problems. The operator must use these alerts in
conjunction with the plots and other tools to determine data quality. Refer to Chapter 11 for more
information on sounding data quality control.

6.2 Check Messages

The Check Messages are designed to alert the operator of unusual or abnormal meteorological
conditions. The Check Messages are not continually updated, they are only generated when one of
the following occur:

e The flight passes 400 or 70hPa
e The observer runs Code, Update Levels or Apply User Edits commands
e The flight is terminated.

Messages displayed may indicate problems with the data that require your attention. Typically, these
messages point out data that are inconsistent with the rest of the sounding data or with data from the
previous flight. Examine each message and corresponding data to determine if any intervention is
required. Exhibit 6-1 shows Check Messages with some stratums that have large temperature lapse
rates. The Table 6-1 is a list of all Check Messages.

¥ Check Messages Display =[] 3

Check Messages

Temperature lapse rate of 74.04 C/km between the levels at 0.00 and 0.02 minutes.
Temperature lapse rate of 23.15 C/km between the levels st 18.07 and 1818 minutes
Temperature lapse rate of 19.99 C/km between the levels at 18.40 and 1852 minutes

Exhibit 6-1 Temperature Lapse Rate Check Messages
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Check Messages

No previous flight data available for comparison.

Data missing near possible Tropopause. Check Tropopause.

There was a height change of <height change (meters)> meters from previous
flight at time <elapsed time (minutes)>.

There was a temperature change of <temperature change (degrees Celsius)>
degrees from previous flight at time <elapsed time (minutes)>.

Missing mandatory pressure level at <pressure (hPa)> millibars

Multiple levels with same pressure at times <elapsed time (minutes)> and
<elapsed time (minutes)>

No tropopause found at 500 mb or above. Tropopause found at <pressure
hPa)> will be used.

There is a temperature lapse rate of <value> degrees per kilometer between
the levels at <elapsed time (minutes)> and <elapsed time (minutes)>
minutes.

There is no level within 20mb of the surface.

Wind direction change of <angle (degrees)> degrees between minutes <elapsed time

(minutes)> and <elapsed time (minutes)>.

Wind speed change of <wind speed change (knots)> knots between minutes
<elapsed time (minutes)> and <elapsed time (minutes)>.

Wind speed exceeds 180 knots from minute <elapsed time (minutes)> to minute
<elapsed time (minutes)>.

Superadiabatic Lapse Rate of <value> Deg/Km detected from <elapsed
time (minutes)> to <elapsed time (minutes)> minutes

Table 6-1 List of Possible Check Messages

6.3 Status Messages

Status Messages provide information on (mostly non-meteorological) flight events. Unlike the
Check Messages, the Status Message update automatically throughout the flight. Many of the Status
Messages are routine, indicating that a part of the flight has been successful (i.e. Radiosonde has
been baselined successfully). While other non-routine Status Messages alert the observer to take a

closer look and determine if intervention is required.

The Status Message also allows the observer to add comments to any Status Message by clicking in
the Comment column. Additionally, an observer can add another Status Message and add their own
comment by clicking the Add Message button in the Status Messages. Adding a message is a good
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method for the observer to document anything out of the ordinary or any actions they took. Exhibit
6-2 shows an example of a Status Message Display with an observer added message. Exhibit 6-3 is a
list of Status Message descriptions.

~

Add
Meszage
UTC Time| Flight Status Message | Comment |

22:44:18.12 | Flight was initiated: Date 06-27-2007: Ascension 338; Release 1.

22:44:27 75 | Status Code: 2 - UPS iz in SmartTrim mode.

22:44:30.48 | TRS initialization in progress.

22:44:47 95 | Status Code: 16 - UPS is now running on battery

22:44:53.23 | Status Code: 8 - UPS is now running on anvline pawer supply.

22454339 | TRS completed initialization successfully

22:45:43.39 | TRS is ready.

22502084 | User added message battery connected

2256:30.03 | 5P5 has been inttialized successfully b

Exhibit 6-2 User Added Message

6.3.1 Status Messages Explanations
Exhibit 6-3

Flight was initiated: Date <mm-dd-yyyy>; Ascension <###>; Release <#>.
Date, Release and Ascension number for the flight.

Comparison flight is Ascension <#>
Ascension number of flight used as a comparison.

No appropriate flight found for comparison.
Previous synoptic flight more than 24 hours prior.

Comparison flight is more than 12 hours before current flight.
A synoptic flight was not found within the past 24 hours to use as a comparison.

Observer has backed out of baseline and reentered preflight information entry.
This message appears when the Back or Reject button is clicked in the baseline screen.

Status Code: 0 - UPS has been turned off.

First message that appears after powering the UPS on. It indicates that the UPS was off..
Also indicates that the UPS has completed powering off.

Status Code: 8 - UPS is now running on on-line power supply.
The UPS has completed powering on. Also indicates that the UPS is back on on-line power
after a power failure.

Status Code: 16 - UPS is now running on battery.
Second message that appears after powering the UPS on. It indicates that the UPS is running
on battery.. Also indicates that the UPS is running on battery when the line power is not
there (i.e. power failure).

TRS initialization in progress.
The TRS has started its initialization. This occurs when the TRS is powered on or reset.

TRS busy with motor warm-up operation.
The TRS must run motor warm-up prior to initialization. This usually occurs when ambient
temperatures are below 50 degrees.

TRS completed initialization successfully.
The TRS completed initialization without problem.
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TRS completed initialization unsuccessfully.
The TRS had a problem and is not initialized.

Reascending balloon detected --<time> minutes lost.

RWS detected a descending /reascending balloon. Data during the descending /reascending
was lost.

Event marker received from SPS
Indicates a manual release button was clicked.

External Backup Device has been removed. Switching to alternate backup folder
(C:\RWSBackup).
The external hard drive has been disconnected or has failed. RWS will begin backing flights
to C:\RWSBackup.

External Backup Device has been restored. RWS will backup files to external folder

The external hard drive is working or has been connected. RWS will begin backing flights to
the external hard drive.

Coded Messages were generated.
RWS has selected levels data and coded the data into Coded Messages. Occurs
automatically at 400 hPa, 70 hPa, and termination.
Messages occurs when the observer runs the following commands Code, Apply User Edits,
or Update Levels.

The RADAT message has been generated.
The flight has reached 400 hPa and the Coded messages have been generated or the

observer has manually run code prior to reaching 400 after a freezing level was reached
allowing the RADAT to be generataed.

Part <FZL , MAN, SIG, ABV> transmission SUCCESSFUL
The coded message was successfully transmitted.
Doesn’t indicate if the message was successfully received.

Part <FZL , MAN, SIG, ABV> transmission UNSUCCESSFUL
The coded message was not successfully transmitted.

<Termination Reason> detected at <time> minutes.
The termination reason and the elapsed time for termination.

Flight terminated: <Termination Reason> .
The termination reason selected by RWS

Flight Levels termination is set to <elapsed time> minutes
The elapsed time flight terminated as selected by RWS

Termination reason changed to <reason>.
The observer changed the termination reason.

Successful observation.
The flight terminated at a pressure higher in altitude than 400 hPa.
The flight is officially successful.
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Unsuccessful observation.
The flight terminated at a pressure lower in altitude than 400 hPa.
The flight is officially unsuccessful.

User added message.
The observer clicked the Add Message button in the Status Messages.

TRS Error Reported: LRU: <status bit>, SCA: <status bit>, MCU: <status bit>, Receiver:
<status bit>, Scanner: <status bit>, Power Supply: <Status>
Notify maintenance personnel if TRS error causes problems continuing the flight to normal
termination.

TRS is ready.
The TRS has completed initialization and is ready for use.

SPS has been initialized successfully.
The SPS initialized and is sending radiosonde data.

Radiosonde has been baselined successfully.
The radiosonde completed baseline with a pressure discrepancy within tolerance.

Successful release.
The flight was released and 5 minutes of processed data has been received.
This does not indicate the release is officially successful (aka. 400 hPa).

Unsuccessful release.
The flight was terminated and data was not received

Balloon release detected at <time> UTC.
The time RWS detected release.

Balloon released <EARLY / LATE> outside of synoptic window. Observation re- categorized as
a <time> UTC special observation.
The flight was originally identified as a synoptic flight, but was released outside a synoptic
window and thus is a special observation.

Balloon released <EARLY / LATE> within a synoptic window. Observation re- categorized as a
<time>UTC synoptic observation.
The flight was originally identified as a special flight, but was released inside a synoptic
window and thus is a synoptic observation.

Release time changed to <time>.
New release time. This message appears after the observer changes the release time.

Surface Observation data was successfully modified.
The observer modified the surface observation after release.

Flight Levels termination is set to <elapsed time> minutes.
The observer changed the termination time.

Exhibit 6-3: Status Message descriptions
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7.RRS Observation — Plot Selection & Management

7.1 Introduction

RWS has the ability to display the flight data through a variety of plots. The plots are important aids
for the operator to identify data that is missing, questionable or obviously erroneous. The plots
provide a quick look at data trends and are helpful in picking out atmospheric anomalies. See
Chapter 11 for identification of atmospheric anomalies.

7.2 Plot Selection

In order to make the best use of the plots, it is vital that each observer become thoroughly familiar
with the plots and the plot options. To display the selection of plots click on the Plots pull-down
menu (Exhibit 7-1).

Flight Edit Wiew Tables | Ploks Messages Tools Window Help
EEC LR X
= Temperature
Station ID: KHOC Relithve Himichs Testl Stat

Azimuth
Elevation

‘wiind
Temperature-RH

Trajectory

Ovetlay Flight...

Exhibit 7-1 Plots Pull-down Menu

1. The Pressure plot displays Raw, Smoothed and Corrected Pressure versus Elapsed Time
(Exhibit 7-2). This plot is useful for verifying release point selection and point of flight
termination or other pressure anomalies that may require user interaction. Changing the Y
Axis to Geometric Height can assist in identifying a descending and re-ascending balloon
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Elapsed Time (min)
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Exhibit 7-2 Pressure Plot

2. The Temperature plot displays Raw, Corrected and Dewpoint Temperature versus Elapsed

Time (Exhibit 7-3). This plot is useful for identifying temperature anomalies that may
require user interaction.
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Exhibit 7-3 Temperature Plot
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Display Elapsed Time (min) vs Temperature (deg)
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Exhibit 7-4 Differences between Raw and Corrected Temperature above 40 minutes

The differences between the Raw Temperature and Corrected Temperature in
Exhibit 7-4 above 40 minutes. The difference is due to the temperature radiation correction being
applied.

3. The Relative Humidity plot displays the Raw and Corrected Relative Humidity versus
Elapsed Time (Exhibit 7-5). This plot is useful for identifying humidity anomalies that may
require user interaction.
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Exhibit 7-5 Relative Humidity Plot

4. The Azimuth plot displays the TRS Azimuth angle versus Elapsed Time (Exhibit 7-6). This
plot shows the azimuth motion of the TRS and can assist electronics staff in troubleshooting
tracking issues.

NOTE: Raw Azimuth and Elevation Plots are from the TRS position during the flight.
This is not reflective of the Wind plot which is acquired from GPS data.
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Exhibit 7-6 TRS Azimuth Plot

5. The Elevation plot displays the TRS Elevation angle versus Elapsed Time (Exhibit 7-7).
This plot shows the Elevation motion of the TRS and can assist electronics staff in
troubleshooting tracking issues.

88



Display Eapsed Time (min] ws Sevation (deg)
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Exhibit 7-7 TRS Elevation Plot

6. The Wind plot displays the Wind Speed and Direction versus Elapsed Time (Exhibit 7-8).
When GPS data are missing the plot will not update. Gaps in the GPS data for a minute or
more will be displayed as breaks in the wind profiles. Nearly horizontal lines in the Wind
direction plot indicate that the wind direction crossed the 0/359 degree direction.
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Exhibit 7-8 Wind Speed and Direction Plot
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7. The Temperature-RH plot displays Corrected Temperature and Relative Humidity versus
Elapsed Time (Exhibit 7-9). This plot can assist in identifying the wet-bulb
effect/evaporative cooling and other anomalies that may require user interaction.
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Exhibit 7-9 Temperature/RH Plot

8. The Trajectory plot displays GPS Calculated Azimuth versus Arc Distance (Exhibit 7-10).
Since the center of the plot is the TRS/Release point, it is useful in verifying the TRS is
pointed in the correct azimuth direction (Exhibit 7-11). When GPS data is missing the plot
will not update. Once GPS data is received it will interpolate through the missing data.

Trajectory Plot - Azimuth (deqg) vs Arc Distance (km)
0.00
330.00 30.00
88—
30000 o
270.00 90.00
240,00 TARR
210,00 150.00
180.00

[Smoathed Azimuth (deg) vs Arc-Distance (km)|

Exhibit 7-10 Trajectory Plot
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Trajectory Plot - Azimuth (deg) vs Arc Distance (km)
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Exhibit 7-11 Elapsed Time vs. Azimuth and Azimuth vs. Arc Distance plots

7.3 Plot Zoom

To better see some of the details of the flight it may be necessary to modify the plot scale to better
see them. The easiest method to zoom is to left click on the plot and hold the button down while
dragging the mouse. More options scaling are available in the right click menu discussed in section

7.4.

7.4 Plot Options

Each plot has options to adjust and customize the display of data. To select the options, right click
inside a plot window and the plot options menu will appear (Exhibit 7-12).

Scale
Style

Switch ¥ Axis

Move

Cwerlay Previous Flight
COwerlay Current Flight

Prink
Refres

hi

Exhibit 7-12 Plot Options
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1. The Scale menu has several options for adjusting the Y-Axis of the plot (Exhibit 7-13).
Zoom Out returns to the scale when zooming in.

Three Quarter scales the Y-Axis to 90 minutes.

Half scales the Y-Axis to 60 minutes.

Quarter scales the Y-Axis to 30 minutes.

Custom allows the user to enter the desired minimum and maximum on the Y-Axis.
Size to Fit automatically adjusts the Y-Axis to fit the entire plot.

Sty Three Quatter

3
Switch ¥ Axis ¥ Half
Move » Quarker
Owetlay Previous Flight *  Custom
Owerlay Current Flight »  Size ko Fit
Print
HEresH

Exhibit 7-13 Scale Options

2. The Style menu has options for adjusting the plot style (Exhibit 7-14)
a. Line adjusts the thickness of the line.
b. Symbol Size adjusts the type of symbol.
c. Grid turns the X and Y grid lines on/off.

Scale r |
itch Y Axis *  Symbol Size »
Maove P iErid r

Cwverlay Previous Flight »
Overlay Current Flight  »
Prink
Refresh

Exhibit 7-14 Style Options

3. The Switch Y Axis menu allows different parameters to used for the Y Axis (Exhibit 7-15).
a. Elapsed Time sets the Y Axis to the time elapsed since release.
b. Geopotential Height sets the Y Axis to the calculated Geopotential Height.
c. Geometric Height set the Y Axis to the GPS measured height.
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Scale 4
Style 3
m v Elapsed Time

Move »  GGeopotential Height
Cverlay Previous Flight »  Geomebric Height
Cverlay Current Flight ¥
Print
Hefresh

Exhibit 7-15 Switch Y Axis Options

4. When Zooming-in on the plot the Move menu adjusts the position of the zoom (Exhibit 7-
16). This allows the zoomed window to be moved to follow the plot line without zooming-
out and re-zooming-in.

Scale r
Style
Switch ¥ Axis »

M LLefE
Ovetvay Previous Flight »  Right

Owerlay Current Flight » L
Prink (T

Refrest 1_

Exhibit 7-16 Move Options

5. The Overlay Previous Flight menu allows levels from a previous flight to be displayed on the
plot (Exhibit 7-17).
a. No Levels turns off the display of the previous flight’s levels.
b. Level Marks displays a point for each of the previous flight’s levels.
c. Connect Levels displays a line connecting each point of the previous flight’s levels.

Scale »

Stvle 4

Swiikch ¥ Bxis >

Move: g

Oveylay Previous Flight ¥ Mo Levels

O -k: Current Flight ¥ Level Marks

Print Connected Levels

Refresh I
Exhibit 7-17 Overlay Previous Flight Options

6. The Overlay Current Flight menu allows levels from the current flight to be displayed on the
plot (Exhibit 7-18).
a. No Levels turns off the display of the levels.
b. Level Marks displays a point for each of the levels.
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Scale 3

Skyle »

Switch ¥ &xis »

Move 4

Overlay Previous Flight »

a “urrent Flight  » EESEEREREE
Print Level Marks

Refrest I
Exhibit 7-18 Overlay Current Flight Options

The Print option will bring up a display to select a printer and print (Exhibit 7-19).

o — T
—Printer —| @
Mame: Epzon ActionLaser 1500 Froperties... |
Status Ready
Type: Epson ActionLaser 1500
Where: LPT1:
Comment

— Print range Copies

~ Al Nurber of copies: |1 3:

Exhibit 7-19 Print Window

The Trajectory Plot has fewer plot options then the other plots. To access the plot options
right click anywhere in the Trajectory plot (Exhibit 7-20).
e Scale allows a user defined Arc-Distance to be entered. This value must be a positive
whole number.

e Zoom has predefined Arc-Distance scales of 50 km, 100 km, 150 km and Size to Fit.
Size to Fit adjusts the scale to best fit the entire Trajectory plot.

[\Scale. "
A'EZDDITI b

Exhibit 7-20 Trajectory Plot Options
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8.RRS Observation - Transmitting Messages

8.1 Introduction

This chapter discusses the procedure for transmitting WMO Coded Messages to host computers.
The following section describes general procedures for transmission.

8.2 General Procedures

RWS automatically generates WMO Coded Messages at specific levels during the flight. They may
also be manually generated anytime during or after the flight. Once the WMO Coded Messages are
generated, the observer should review the plots, Check Messages, and Tabular Data prior to
transmitting. If changes are made to data the WMO Coded Messages will need to be re-coded. After
data has been checked for quality and any re-coding has taken place, select the appropriate
message/s and click the Transmit button.

8.3 Coded Messages

The WMO Coded messages include the RADAT, Mandatory Levels (MAN), Significant Levels
(SGL), and Above 100 hPa Levels (ABV). RWS will Code/generate and display the WMO coded
messages whenever the Code option is selected from the Messages pull-down menu. During a
flight, RWS issues the Code command automatically when the flight reaches 400 hPa, 70 hPa, and
at termination. When the WMO Coded Messages are generated, RWS also regenerates and displays
the Check and Status messages. While not transmitted, the Check messages alert the observer to
unusual or abnormal meteorological conditions.

IMPORTANT: While the WMO Coded Message window allows the edits to the coded
message, the observer must not make edits unless there are obvious errors with the
messages. Instead, the observer should review and edit the flight data by Marking data
in the Processed Tabular Display and then re-Code the WMO Coded Messages. The
RRS software has been designed to automatically include required 101 groups to cover
most situations. Because of this, the program does not present a prompt asking for 101
groups. Any edits made to the WMO Coded Message will not be reflected in the
Processed Tabular Display.

The transmission of WMO Coded Messages can take place anytime during a flight and up to 6 hours
after flight termination in Rework. A message may be transmitted by clicking on the desired
message in the upper left box. A “Red Check” indicates the message to be transmitted. Clicking
the Transmit button will transmit the coded message. While not usually necessary, the entire
Coded Message can be transmitted at anytime during the flight. In some instances, such as, multiple
or late releases it may be necessary to transmit the entire Coded Message early in the flight to ensure
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the data makes it into the weather prediction models. Exhibit 8-1 indicates which required portions
of the Coded Messages must be transmitted when the flight reaches set levels.

Flight Level Reached | Coded Message to be Transmitted
400 hPa RADAT
70 hPa MAN and SGL
Termination ABV

Exhibit 8-1 WMO Coded Message Transmission Requirements

The WMO Coded Messages are transmitted through one primary connection route with three backup
connections. If the primary connection fails, RWS will automatically attempt to connect to each
backup connection (in succession) three times. If all connections are unsuccessful it is recorded in
the Status Messages. With remote upper air locations as the exception, the typical setup for the
primary and backup connections is listed below.

Primary connection for most sites is the LAN connection to local LDAD.

First backup connection is a dial-in connection to the local LDAD.

Second backup connection is a dial-in connection to the Regional Headquarters LDAD.

[ ]
[ ]
[ ]
e Third backup connection is a dial-in connection to another Regional Headquarters LDAD.

| NOTE: The RRS software does not compute fallout winds. \

8.3.1 Manually Coded No Data Messages

If a flight fails at release and no data above surface is available or a flight will not be taken, the
observer must select the Messages option, and click on the last option No Data. The No Data
Message window will appear. Select from the drop-down menu the appropriate reason or reasons for
no flight being taken. (Exhibit 8-1) The WMO Coded and RADAT Message window will open
with TTAA Message in the bottom right window. The (TTAA), (TTBB), and (TTDD) messages
must all be sent with the appropriate 101 groups when no flight has been taken or no data is
available above the surface.
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No Data Message

[ 4 | June. 2003 [ |
Sun Mon Tue Wed Thu Fri Sat Haur: |12 'I

25 2% o2 29 I A
1 2 3 4 5 B 7 Reazon:

8 3 1 M 12 13 14 400 - Repaort not filed

15 16 17 12 @ER 20 21 42 - Ground equipment failure
22 023 M »X™ X% X 24 43 - Obgervation delayed

29 30 1] 23 4 K 44 - Power failure

45 - Unfavourable weather conditions
46 - Law mazirun altitude [< 500m)

- Leaking balloon

- Azcent nat authorized far this period
- Alert

- Azcent not above 400 hPa lewvel

- Balloon forced dawn by icing condition
- Balloon forced dawn by precipitation
53 - Atmospheric interference

54 - Local interference

55 - Fading signal

BE - weak signal

57 - Preventive maintenance

58 - Flight equipment failure

59 - Ay reazon not lizted above

Exhibit 8-1 No Data Message with Options

AWIPS Message: USUS97 KQHC 270000
MANHQC
72403 TTAA 7700/ 72403 51515 10142=

\ NOTE: There are two different procedures that should be followed when a flight is missed.

1. When a flight is not possible for any reason, the observer must use the No Data option and
add the proper 101 groups for the reason for no data.

2. When a flight is missed and another was possible, but not allowed - The observer must add a
10148 group after the 51515 message in the TTAA, TTBB and TTDD messages. The 10148
group signifies that an ascent was not authorized.

The 10148 group should only be used when a second release is possible, but not
allowed by NCEP or other approving authorities.

8.3.2 Using the Code Option

Unless the RRS software has automatically issued the Code command, click on the Code option to
code a WMO message. From the WMO Message Display select the message you wish to view. If
the MAN message is selected, the screen showing the TTAA coded message appears. (Exhibit 8-2)

NOTE: The group following the 10164 is the stability index and the two groups following the
10194 group are the mean level winds from surface to 5,000 feet and from 5,000 feet to
10,000 feet.
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63003 TTAA 7OO001 62003 299021 24056 01002 002535 22458 12503
S2Z930 16439 12007 55645 124558 10004 70244 05695 01014 50591
11577 05523 40758 24778 06029 30960 41357 05525 25081 51383
06525 Z0224 57782 17003 15404 59751 26501 10653 01531 30513
88179 60331 05024 77999 51515 10164 00007 10194 11005 01005=

Exhibit 8-2 Mandatory Levels to 100 hPa

Clicking on the SIG message will display the TTBB and PPBB messages. (Exhibit 8-3)

62003 TTEE 7O0O00 62003 00021 24056 11018 23861 22974 Z0050
33915 15631 44560 130585 55859 13058 oo6835 11457 7W831 11057
§8523 10444 997599 054=58 11797 08Z2zZ5 Z2791_05656 33777 03059
44776 07359 55753 053659 66734 03656 777331ﬁ3456 83723 03460
99722 04471 11715 05071 22712 054859 33711 05695 44709 056599
55701 056929 oo66Y4 04099 77659 02676 88653 0Z276 99643 02499
11640 02699 22634 0Z099 33605 00576 44598 01176 55567 04774
31313 53703 80003 41414 00200 51515 101589=

PFEE 70000 59003 S0012 01002 12003 10006 20346 12007 11007
Q03005 9207582 00507 35011 36012 91246 35517 05515 040:21=

Exhibit 8-3 Significant Levels and Winds to 100 hPa

The group immediately after the 31313 group tells the user if a solar correction is used, the
radiosonde type and the ground equipment used. The second group following the 31313 group
always begins with an eight. This group provides actual time of release in UTC.

31313 siraras.sa 8GGgg - (Example : 31313 58708 80003)

S Solar and infrared radiation correction

Il Radiosonde/sounding system used

SaSa Tracking technique/status of system used

8 Indicator for time

GGgg Time of observation in hours and minutes UTC is the actual time

of radiosonde release.

Examples of the 31313 code group
58708

5 = Data corrected for solar radiation. (O = No solar correction)

87 = LM Sippican MKIIA GPS radiosonde
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08 = GPS tracking system

80003

8 = Is a designator to indicate that the release time follows

0003 = Is the actual time of release in UTC in hours and minutes (00:03 UTC)

The group immediately after the 41414 is the cloud code group. Appendix B covers the coding and
decoding of the cloud group and weather group that are entered during pre-flight.

41414 NCLhCyCy - (Example 41414 81571)

N;  Cloud amount in eights of the sky of low or middle clouds.

NOTE: Only the amount of the low clouds if present. If no low

clouds are present, then the amount of middle clouds. Never
include high clouds.

CL Type of low cloud.

h  Height of lowest cloud layer

Cm Type of middle cloud

Cu Type of high cloud

The group or groups immediately after the 51515 group tells the user additional information about

the flight or reason for termination. 101 groups are groups strictly for U.S. stations. The 101 code
breakdown is found in section 4 of this chapter.

I ZF WMD Coded and Radat Message Display [T =] l

fiFIL [RADAT) [v Tranomit Heasage o Times Tronomitted
MAN [TTAA)

{515 [TTBE/PFEB) t@ Hesamge Concent

ABVHQC -l
69003 TTCC 77093 65003 70832 60991 26041 50042 61960 27523
30360 590981 30515 88040 60581 27561 88749 &2380 26542 77999
51515=
Statuskeady for Trapnsmission
TTOD 7709/ 69003 11985 SB781 22609 59781 33679 S8051 44568
: 61781 55545 59581 66483 60381 77460 62180 86421 60181 99360
LEarmmL | 59951 11179 57782 22130 56982 33113 52976 44102 52375 51515=

Cancel | PPED 77090 A9003 95457 27564 ZE545 26044 9589/ 26044 27041
9626/ 27524 5518 97012 FLOZ6 34514 33508 97356 I9504 2701
3051: 978// 30009 290// 34507=

W iudible Alerr

Exhibit 8-4 MAN and SIG Messages Above 100 hPa

Selecting the ABV message will display the TTCC, TTDD, and PPDD messages. (Exhibit 8-4)
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8.3.3 The RADAT Message

The RADAT message indicates the height of the freezing level(s) in hundreds of feet based on
pressure altitude along with the relative humidity at the various crossings. This data is important to
meteorologists and aviation interests. The RADAT message is produced automatically at 400 hPa or
may be manually generated by selecting Code under the Message pull-down menu during the flight.
Verify the Check Messages, the Plotted Data and ascent rate in the PDS look reasonable prior to
transmitting the RADAT message. After the RADAT message is coded, the software allows the
operator to transmit it directly from the RRS workstation.

Coding the RADAT message may be done anytime during the flight by going to the top of the RWS
screen display and clicking on the Messages option. The pull-down options are displayed, click on
Code. (Exhibit 8-5.) Ensure the flight has gone above the freezing level and has no chance of
crossing the freezing level again. Coding the RADAT message may be needed if a flight terminates
prior to reaching 400 hPa and another release is not authorized or if the data is required due to
operational demands prior to the balloon reaching 400 hPa.

Skatus
_heck,

Last Coded. ..

o [u] Dat!.g.

Exhibit 8-5 The Code Option Under the Messages Pull-down

The RRS software will automatically code the RADAT message and alarm after achieving 400 hPa.
Close the Check and Status Message windows; the WMO Coded and Radat Message window is
displayed. Select the FZL option in the WMO Coded Message List. (Exhibit 8-6) The RADAT
message should display. (Exhibit 8-7)

IMPORTANT: Do NOT edit or change the data in the RADAT message. Pressure altitudes are
used to generate heights and this data is not available to the observer. If the RADAT is
erroneous you may code it as missing.

{RADAT) UXU397 EHOZ 131100
(TTAAL)

"%1G (TTBE/FPEE) FZLHQC

ARV (TTCC/TTDD/PPDD)

HQC 1100 RADAT 11137=

— - Exhibit 8-7 RADAT Message
Exhibit 8-6 Message Options
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8.3.3.1 Automatically Coded Groups of the RADAT message

The following is a breakdown of the RADAT message showing the elements the RRS software
automatically codes.

CCC GGGG RADAT UU (D) (hphphp) (hphphp) (hphphp) (/n) RAICG HHMSL SNW

CCC 3 Letter Station ID

GGGG Observation time to the nearest hour (UTC)

RADAT A contraction to indicate that freezing level data follows.

UU Relative humidity to the nearest percent. The software will select the

highest RH of any of the coded crossings of the 0° isotherm. Code 00 is
used when the RH is 100 percent. RADAT “ZERO” is used when the
entire sounding is below 0° C. RADAT “MISG” is used when the surface
temperature is warmer than 0° C and the sounding is terminated before the
0° Celsius isotherm is reached. A // appears when RH is missing.

(D) A letter designator identifying the 0° C isotherm crossing to which the
coded value of UU corresponds; L for lowest, M for middle, H for highest.
When only one height value is coded, this figure is omitted.

(hphphp) Pressure altitude coded in hundreds of feet above MSL at which the
sounding crosses the 0° C isotherm. A maximum of 3 levels are selected
as follows:

A.  The first crossing of the 0° C isotherm after release

B. The intermediate crossing of the 0° C isotherm. When there are
two or more intermediate levels, the level with the highest RH is
selected. If these levels have the same RH, the lowest level is
selected.

C. The uppermost crossing of the 0° C isotherm.

D.  After the levels are selected they are encoded in ascending order of
height.

(/m) Indicator group to show the number of crossings of the 0° C isotherm other
than those whose heights are coded. If all crossings are coded, the /n
group is omitted.
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Examples of Coded Freezing Level Data

RH (%)  CROSSING ALTITUDE (FT) CODED AS:
Lowest Middle  Upper
Example I: 63 3500 RADAT 63L035
Example 2: 89 2300 Missing 4200 RADAT 89H023///042

After the RADAT message is displayed, click on RADAT in the upper left box until a Red Check
appears. After checking the RADAT message block, click on the Transmit button to send the
message. Once the RADAT message is transmitted the display should update the Times
Transmitted.

NOTE: If you attempt to transmit without checking the appropriate box a “No Message Selected”
popup will appear (Exhibit 8-8).

= =

[ FIL (RADAT) 1 Times Transmitted  Status: Ready for Transmission
| _(MAN (TTAL)

{'SIG (TTEE/PPEE) Message Content

ARV (TTCG/ TTDD/FRDD)

Exhibit 8-8 RADAT Message Not Selected

8.4 Coded Message Breakdown

The observer should understand how to properly code and decode upper-air messages. The
messages for the sites in the continental United States, Alaska, the Bahamas, and the Caribbean are
in WMO Region IV. The sites in the Pacific Region are in WMO Region V. The coding practices
in Region IV and V differ slightly, the difference being the stability index and mean low level winds
are not computed for sites in Region V.
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CODED MESSAGE BREAKDOWN
91285 TTAA 56001 91285 99011 28060 01009 00107 24856 01007
92787 20456 33502 85514 18265 22504 70145 07413 27011 50586
04170 33025 40758 17367 32025 30966 32764 30537 25092 40762
30545 20241 52560 30541 15421 67158 30024 10657 79756 32024
88999 77999 51515 10164 00011 10194 32003 23507=
IIiii TTAA YYGGI, ILiii 99PPP TTTDD ddfff 00hhh TTTDD ddfff
92hhh TTTDD ddfff 85hhh TTTDD ddfff 70hhh TTTDD ddfff 50hhh
TTTDD ddfff 40hhh TTTDD ddfff 30hhh TTTDD ddfff 25hhh TTTDD
ddfff 20hhh TTTDD ddfff 15hhh TTTDD ddfff 10hhh TTTDD ddfff
88PPP 77PPP 51515 10164 000LI 10194 ddfff ddfff=
IIiii - Block number and station number

TTAA - Indicator of mandatory levels up to 100 hPa.

YYGGI, -
YY - Day of the month, (When winds are given in knots 50 will be added to YY)
GG - Actual time of observation, to the nearest whole hour UTC

L4 - Indicator used to specify the pressure relative to the last standard isobaric surface for which a
wind is reported. Reported to the nearest hundreds of hectopascals. (Used in TTAA and TTCC)

PPhhh - Mandatory pressure levels
PP - Starts with 99 - indicating surface 00 -1000 hPa 92- 925 hPa 85 - 850 hPa on until 10 - 100 hPa.
hhh - Height in geopotential meters (gpm)

Sfc to 500 hPa - Reported in whole gpm (thousands not reported) 3204 gpm reported 204
500 hPa to Term - Reported in tens of gpm 6053 gpm reported 605

TTTDD - Temperature and Dewpoint Depression Values
TTT - Dry bulb Temperature in degrees Celsius. Last digit indicates if the temperature is negative or
positive. Negative temperatures will have an odd number for the 3rd digit. Positive temperatures

will have an even number for the last digit.

DD — Dewpoint Depression. This number is subtracted from the dry bulb temperature. Numbers of
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less than 55, are degrees and tenths. (i.e) 49 is 4.9 degree dewpoint depression. Numbers of 56 or
greater are dewpoint depressions in whole degrees. To obtain the proper dewpoint depression value
subtract 50 from any value 56 or greater. (i.e) 72 would be a dewpoint depression of 22 degrees.

ddfff - Wind Direction and Speed

dd - True Wind Direction to the nearest 10 degrees. ~ Wind directions of 500 degrees or greater
indicate winds with speeds greater than 100 knots. When reading the direction in this case, one
should subtract 500 from the direction and remember to add 100 to the wind speed value.

fff - Wind Speed in knots. Wind directions are actually rounded to the nearest 5 degrees. The unit
digit of the wind direction is added to the hundreds digit of the wind speed. (i.e., 27520 is winds
from 275 degrees at 20 knots.)

88hhh - TTTDD 88 - indicates tropopause
77hhh - ddfff 77 - indicates max wind group
51515 - Regional Code Groups Follow

10164 - Indicator that the stability index follows

10194 - Indicator that the mean low level wind groups follow

ddfff ddfff - First group mean winds sfc - 5000 feet
Second group mean winds 5000 - 10000 feet

= (End of message symbol) It is a telecommunications character and is not part of the code.

91285 TTBB 56000 91285 00011 28060 11008 26057 22000 24856
33905 19057 44850 18265 55795 13257 66768 12260 77764 12039
88700 07413 99679 05817 11675 06259 22670 06661 33652 06061
44644 05666 55627 03462 66606 02068 77567 01163 88548 01271
99478 05769 11339 28364 22281 34763 33137 71358 44100 79756
31313 01102 82307 41414 59571=

Iliii TTBB YYGGay I1iii OOPPP TTTDD 11PPP TTTDD 22PPP TTTDD
33PPP TTTDD 44PPP TTTDD 55PPP TTTDD 66PPP TTTDD 77PPP TTTDD
88PPP TTTDD 99PPP TTTDD 11PPP TTTDD 22PPP TTTDD 33PPP TTTDD
44PPP TTTDD 55PPP TTTDD 66PPP TTTDD 77PPP TTTDD 88PPP TTTDD
99PPP TTTDD 11PPP TTTDD 22PPP TTTDD 33PPP TTTDD 44PPP TTTDD
31313 s; 1y, Sasa 8GGgg 41414 NyC hCyCh=
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a4 - Type of measuring equipment used. (Used only in TTBB and TTDD.)

0 - Pressure instrument associated with wind-measuring equipment
1 - Optical theodolite

2 - Radiotheodolite

3 - Radar

4 - Pressure instrument associated with wind-measuring equipment but pressure element failed
during ascent

5 - VLF-Omega

6 - Loran-C

7 - Wind profiler

8 - Satellite navigation

9 - Reserved

\ NOTE: a, is not fully implemented into the RRS software - RRS codes “0" in TTBB & TTDD.

PPP - Pressure of Significant Levels Selected

SFC to 100 hPa - Levels selected to nearest whole hPa
Above 100 hPa - Levels selected to nearest 0.1 hPa

31313 - Data on Sea Surface Temp & Sounding System Used
S, - Solar and infrared radiation correction.

0 - No correction

1 - Correction Made

4 - No Correction Made
5 - Correction Made

r.r, - Radiosonde Used

87 - Sippican GPS Mark II (USA)
51 - Sippican type B-2 time commutated (USA)
52 - Vaisala RS80-57 (Finland)

SaSa - Tracking Technique/Status Used

00 - No windfinding

01 - Automatic with auxiliary optical direction finding
02 - Automatic with auxiliary radio direction finding
03 - Automatic with auxiliary ranging

05 - Automatic with multiple VLF-Omega frequencies
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06 - Automatic cross chain Loran-C
07 - Automatic with auxiliary wind profiler
08 - Automatic satellite navigation

8 - Indicator
GG - Hour UTC of release
gg - Minute of release

41414 - Cloud Data N,C hCymCry

Nj - Amount in eighths of all the Cy present or, if no Cy is present, the amount of all the Cy; present.
CL - Type of low cloud present

h - Height above surface of lowest cloud seen

Cwm - Type of middle cloud present

Cu - Type of high cloud present

PPBB 56000 91285 90012 01009 01003 00502 90346 32002 26003
20502 90789 21005 23508 27013 91245 26512 27016 26514 9169/
31013 33026 9205/ 32523 32025 93013 31034 31538 29542 935//
30547 949// 30024 9504/ 30025 32037=

PPBB YYGGay liiii t,uuu ddfff ddfff ddfff 9tnuuu ddfff ddfff ddfff=

YYGGay liiii ddfff - Previously described

9 - Indicator to show winds in units or 300 meters or 1,000 foot increments

t, - Indicates tens digit of altitude - 0 =less than 10,000 feet 1 - 10,000 - 19,000 feet

u - Indicates the unit value of altitude of winds

91285 TTCC 56002 91285 70858 76757 05508 50059 63959 11005
30378 54160 06009 20638 51161 07512 88922 82356 33014 77999=

TTDD 5600/ 91285 11922 82356 22700 76757 33517 64359 44472
64959 55364 57560 66130 47162=

PPDD 56000 91285 9556/ 32522 33015 970// 13004 98047 08012
09512 07012 99015 08012 08011 05005=
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Breakdown for 101A 4¢A4¢ - Miscellaneous Regional Data

Code Figure
40 - 59

40
41
42
43
44
45
46
47
48
49
50
51
53
54
55
56
57
58
59

Definition
Reason for no report or an incomplete report
Report not filed
Incomplete report; full report to follow
Ground equipment failure
Observation delayed
Power failure
Unfavorable weather conditions
Low maximum altitude (less than 1500 feet above ground)
Leaking balloon
Ascent not authorized for this period
Alert
Ascent did not extend above 400 hPa level
Balloon forced down by icing conditions
Atmospheric interference
Local interference
Fading signal*
Weak signal*
Preventive maintenance
Flight equipment failure (transmitter, balloon, attachments, etc.)
Any reason not listed above

* Fading signals differ from weak signals in that "fading signals" are first received satisfactorily,

then become increasingly weaker, and finally become too weak for reception, while "weak signals

"

are weak from the beginning of the ascent.

60 - 64: Miscellaneous

62
64

65 - 69: Doubtful Data

65

66

67

68

Radiosonde report precedes
Stability index follows: 000LI

Geopotential and temperature data are doubtful between following
levels: OP,P,P'.P',

Geopotential data are doubtful between the following levels:
OP,P,P',P",

Temperature data are doubtful between the following levels:
OP,P,P',P",

Dew point depression is missing between the following levels:
0P,P,P',P'; (not used when T, T, is also missing)
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Chapter 8 — RRS Observation — Transmitting Messages
70 - 74 Not allocated

Breakdown for 101A4¢A4¢ - Miscellaneous Regional Data (Continued)

75 -89 Corrected Data
78 Corrected tropopause data section follows
79 Corrected maximum wind section follows
80 Corrected report for the entire report (first* and second*
transmissions) follows
81 Corrected report of the entire PART A and/or PART B precedes
82 Corrected report of the entire PART C and/or PART D precedes
83 Corrected data for mandatory levels** follow
84 Corrected data for significant levels** follow
85 Minor error(s) in this report; correction follows
86 Significant level(s) not included in original report follow: //P,P,P,
TaTyTanDnDy or PPP, T, Ty
87 Corrected data for surface follow
88 Corrected additional data groups follow: 101Ag4Aq .... etc.
90 - 99
90 Extrapolated geopotential data follow: P,P,h,hph, (dnd,dnfafy)
94 Averaged wind for the surface to 5000 foot MSL layer and the 5000
to 10000 foot MSL layer follows: ddfff ddfff (can be used in the
PART A message)

\ NOTE: Numbers not shown have no assigned meaning or do not pertain to NWS upper-air sites.

Unless both the stability index and the mean winds are missing, the Part A message always contains
two special 101 groups as follows:

10164 Group that identifies stability index.
10194 Group that identifies the mean winds.

A 5-character group 000L]; follows the 10164 which contains the encoded stability index. The LI
value that appears in the coded message for the stability index is interpreted as follows:

Stability Index Table
Code Value Meaning
00 to 40 Stability index is O to 40
51to 90 Stability index is -1 to -40
91 RH < 20% at either base or 500 mb level or calculation failed.
92 RH is missing at the base level.
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The 10194 group for mean winds from the surface to 5000 feet MSL and from 5000 to 10000 feet
MSL are encoded in two code groups using the format dp,dn,fmfmfn, where dnd, is the mean
direction and f,f,f,, is the mean wind speed. If the mean wind is missing, it is reported as /////. If
winds for both layers (i.e. Sfc. - 5K and 5K to 10K feet MSL) are missing, the 10194 is not sent.

Additional 101 groups as shown in the Table can be entered after the 51515 as long as the last two

digits are in ascending order with the other groups. For example, if the report has been corrected,
this section would appear as follows:

51515 10164 00092 10181 10194 ///// 26516=
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9.RRS Observation - Flight Termination

9.1 Introduction
RRS flights may terminate in one of four ways:

1. Automatic termination by the system.

2. Manual termination by the observer.

3. Predetermined termination at a certain pressure level.

4. Sudden unexpected failure such as hardware or power failure.

The following sections discuss each type of termination.

9.2 Automatic Flight Termination

RWS terminates a flight automatically when the radiosonde data indicates the observation has
ended. Automatic termination can occur for a number of reasons, but the three most common are
balloon burst, floating balloon, and excessive missing data. Even though RWS can automatically
detect flight termination the flight data should be reviewed to verify the termination point and
reason. If necessary the termination point/time and reason can be changed to accurately depict the
flight.

When flight termination occurs, the UPS Status Window will appear indicating the software has
terminated the flight. If an additional release is not necessary, click the Yes button to turn OFF the
UPS and TRS (Exhibit 9-1). Otherwise, leave the UPS ON for the next release of the ascension.

WS
y

"lll L]

UPS (power source bo SPS and TRS) s currently turned Cn. Click Yes ba burn i OFF nowe,

"i'Es Mo |

Exhibit 9-1 UPS Power Window

1. After clicking Yes in the UPS Power window, a Validation window appears (Exhibit 9-2)
Click Yes to confirm the shutdown of the UPS.
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Chapter 9 — RRS Observation — Flight Termination
RWS

Are vou sure vou want to turn OFF UPS power?
This will shut down the power to SPS and TRS hardware 111

Yes | Mo I

Exhibit 9-2 Validation Window

2. The window shown in Exhibit 9-3 appears, alerting the observer that the UPS status has been
turned off. Click OK.

psstates

l:gF'S status has been changed. See Status Message Display for details.

ok |

Exhibit 9-3 UPS Status Change Window

3. The window shown in Exhibit 9-4 will appear alerting the observer that this release will be
marked as an active release. Click OK.

Flight was successful, and will be marked as the active release.

5

Exhibit 9-4 Mark As Active Flight

NOTE: An Active Release is the most successful release of an Ascension Number. When there
are more than one release for an Ascension Number, RWS will prompt the observer to
select the Active Release.

4. After the UPS prompt, the Code command is automatically executed and the Check, Status,
and Coded Messages will appear. Do not transmit the Coded Messages, until the flight data
and termination reason is reviewed for accuracy. (See Chapters 5 and 11)
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9.2.1 Balloon Burst

The most common reason for flight termination is balloon burst. RWS will terminate a flight based
on a decrease of radiosonde’s geopotential height over a two minute interval. The burst detection
process is delayed an additional three minutes to allow for potential floating balloon detection
(Section 9.2.2).

The pressure profile is the best verification that the flight has terminated for balloon burst. Exhibit
9-5 illustrates a typical pressure profile that results when a balloon bursts. The Raw Pressure profile
extends past the termination point and shows the part of the balloon’s descent. The Corrected and
Smoothed Pressure profiles end at the point of balloon burst. Exhibit 9-5 indicates balloon burst
occurred just prior to 91 minutes.

Display Elapsed Time {min) vs Pressure {hPa} =1 I =]
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Staothed Pressyre E—
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Exhibit 9-5 Termination for Balloon Burst
9.2.2 Leaking or Floating Balloon

Occasionally a flight terminates because the balloon stops rising and begins floating at a nearly
constant altitude, or rises so slowly that there is no point in continuing the flight. A float can occur
because of a leaking or icing balloon. RWS will terminate the float if the balloon fails to change
height over time. If the Geopotential Height over 5 minutes does not increase at least 300 meters,
and if the balloon does not rise at least 1 meter per second then the flight is terminated as a floating
balloon. The termination point will be set to the starting point of the float.
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Chapter 9 — RRS Observation — Flight Termination
9.2.3 Excessive Missing Data

Excessive Missing Data (EMD) can occur for a variety of reasons. The most common reasons are
because of radiosonde battery failure or the loss of radiosonde signal.

RWS will terminate for EMD when the flight has three minutes of consecutive missing data or when
the amount of cumulative missing data is reached (Table 9-1).

Flight Length Cumulative Missing Data
Surface to 10 minutes 4 minutes
Surface to 25 minutes 6 minutes
Surface to 60 minutes 12 minutes

Entire flight 16 minutes

Table 9-1 Cumulative Missing Data Limits

RWS calculates the total amount of missing data in two ways, consecutive and cumulative (non-
consecutive). EMD termination occurs when the flight has either three minutes of consecutive
missing data or five minutes of cumulative missing data.

9.2.4 Radiosonde Failure

RWS will terminate the flight owing to radiosonde failure if it appears that the temperature sensor
has failed. The temperature sensor is considered broken if:

1. Over any 5 minutes period the difference between highest and lowest temperature in that
period is less than 0.2 degrees Celsius.

2. Over any 2 minute period the average raw temperature difference (temperature of a given
point minus temperature of previous point) is greater than 0.5 degrees Celsius.

9.2.5 RWS unknown failure — Recovery

In the event the RWS software exits abruptly or the workstation abruptly turns off, the RWS
software sets the termination reason to RWS unknown failure — Recovery. Once the flight is
automatically reopened in Rework, If the flight ended under 400 hPa, the observer should review the
flight data and determine if another release is necessary before sending the Coded Messages. See
Section 9.7 for more information on flight recovery.

9.3 Manual Termination

In the event RWS has not terminated the flight, the observer can manually terminate the flight.
Perform the following steps to manually terminate a flight.

1. Select Terminate from the Flight Pull-down menu. (Exhibit 9-6) The Validation window
will appear. Click Yes. (Exhibit9-7)
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*? RwsS

Flight Edit Wiew Tables
=2t
[Jew Simulated
Release/SPS Event

Qe HEWEE, .

Open Workspace. ..
Save Workspace
Save fs Workspace. ..
Close \Workspace

Ml ':\?) Do you REALLY warik to terminate this Flight?
GlEse

- Yes Mo |
Exit -

Exhibit 9-6 Manually Terminate Exhibit 9-7 Validation window

2. After clicking Yes in the validation window, the UPS Status Window will appear indicating
the flight has been terminated. If an additional release is not necessary, click the Yes button
to turn OFF the UPS and TRS (Exhibit 9-8). Otherwise, leave the UPS ON for the next
release of the ascension.

| NOTE: Turning off the UPS enables the proper shutdown of the TRS and tracking equipment.

WS
Y

/Y UPS (power source bo SPS and TRS) s currently turned Cn. Click Yes ba burn i OFF nowe,

"i'Es Mo |

Exhibit 9-8 UPS Power Window

3. After clicking Yes in the UPS Power window, a validation window appears (Exhibit 9-9)
Click Yes to confirm the observer wish to shutdown the UPS.

RWS

Are ywou sure yol want ko burn OFF UPS power?
This will shut down the power to SPS and TRS hardware 111

Yes | Mo I

N -

Exhibit 9-9 Validation Window
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Chapter 9 — RRS Observation — Flight Termination

4. The window shown in Exhibit 9-10 appears, alerting you that the UPS status has been turned
off. Click OK.

psstates

l:gF'S status has been changed. See Status Message Display for details.

]

Exhibit 9-10 UPS Status Change Window

5. The window shown in Exhibit 9-11 will appear. Click OK to select this release as the active
release.

Flight was successful, and will be marked as the active release.

5

Exhibit 9-11 Mark As Active Flight

6. After the UPS prompt, the Code command is automatically executed and the Check, Status,
and Coded Messages will appear. Do not transmit the Coded Messages, until the flight data
and termination reason is reviewed for accuracy. (See Chapters 5 and 11)

7. After transmitting the messages, open the Flight Summary display and copy or print the data
required in WS Form B-29. If a problem or abnormal condition occurred save and print
whatever messages or plots that may be of help. When finished reviewing and transmitting
the flight data, close RWS from the Flight pull-down menu. (Exhibit 9-12)
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¥ pws - [ WMO Coded and R,
Ei Flight Edit W¥iew Tables

- [dewlive
fdewiSimulated
ReleaseSPS Event

DEen HEWETH.

N

Open Workspace...
Save Workspace

—  Save As Workspace. ..
Close \Workspace

(Erminate
Exit &
Exhibit 9-12 Close Flight

8. Click Yes in the Validation window (Exhibit 9-13).

aws 54

[@ Do you REALLY want to close this Flight session and go to offline mode?

Yes Mo I

Exhibit 9-13 Validation Window

9. A final window appears stating that the flight was saved to the database and the flight should
be archived. Click OK. (Exhibit 9-14)

Flight was successfully saved to the database.,
MCDC archive can be generated using ubility,
1t is now safe ko close the application,

]

Exhibit 9-14 Close Application

NOTE: If the software crashes, the software will automatically go to Rework. In Rework, the flight
may be transmitted up to 6 hours after flight termination, but RRS does not allow the flight
to be continued after a crash or power failure.
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Chapter 9 — RRS Observation — Flight Termination
9.4 Early Termination Prior to 400 hPa and Second Release

There will be occasions when the flight will either automatically terminate or have to be terminated
by the observer prior to reaching 400 hPa. When this occurs, first determine if an additional release
authorized. The following window will automatically be displayed (Exhibit 9-15).

Unsucoessful Flight.  An option will be given when closing the flight For an additional relzass,

Exhibit 9-15 Unsuccessful Flight Popup

If an additional release is authorized, do the following steps:

1. Click Close under Flight pull-down menu.

2. A window will appear asking, “Would you like to run a new release of this ascension?” Click
Yes. (Exhibit 9-16).

wiould wou like to run a new release of this ascension?

Yas Mo |

Exhibit 9-16 New Release Prompt

3. The pre-flight sequence of displays will begin again for the next release starting with the
Hardware Display (Exhibit 9-17). Continue with the flight as described in Chapters 4-9.

urs meunnm_um-.nmm a0 Fiorwern 08 UPS.
PS5 r @ g  Wiing o 5% 10 seset. FlU @ W2 dats unti baselne.
a5 CIT I

LIPS sttt has Bsen changed. 550 State: Mestsge Disiny lot deuky
RSOk

[ QK I

L) ¥
TAS Fieset Jnewvmm e
Livs Flplacmstie Lnks Jumnmn
s0a mm wo somen
Recehes om0 Seamer w
LecdlCOU  00DO Famsie (0L 2000
Pows: Serply Vokage 0K

LK J Conmection Mods
MODEM xmenmun
|=mrsa T | ‘? Uelrinn |

Dl Space. A MH s of vmissle . snsee Cieae

Exhibit 9-17 Hardware Display
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NOTE: Make sure to use a different frequency on the new radiosonde. Additionally, set the
TRS to Manual, realign it to the baseline azimuth and elevation and set it to the new
radiosonde frequency.

4. After closing the Hardware Display and entering Administrative, Equipment and Surface
Observation data click the Next button, a pop-up window appears reminding to change
frequency (Exhibit 9-18).

res Ed

@ This release may require the radiosonds/ TRS frequencies to be changed,

Exhibit 9-18 Change Frequency Reminder Message

5. When closing the flight after completing additional releases a window will prompt the
observer to select the active Release for the Ascension (Exhibit 9-19). This release is usually
the most successful release with the best quality data and will be the release that is archived
and sent to NCDC.

Select Active Release

All releazes were unsuccessful; pick the active release.

Ascengion; 2

' Feleaze1 ¢ Feleas= 2 " Feleaze 3

Exhibit 9-19 Select the Active Release

 None

9.5 Predetermined Termination
Special (asynoptic) flights can be terminated (if authorized) when it reaches a predetermined

pressure level. This pressure level is set in the Administrative Data screen (Exhibit 9-20). The
minimum pressure level that can be entered is 400 hPa.
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*2 Administrative Display

Sep 19, 2008
Ohservation Date
e
Observation Time 20UTC —
-
Ohserver Initials NJS
Azcensian Mumber b
Releaze Mumber 1
100.00
Termination Level (hPa)
Process Wind Yes
| Mext | Ahbort

Exhibit 9-20 Predetermined Termination at 100hPa
9.6 Manually Selectable Termination Reasons

When reviewing flight data after flight termination, another termination reason may be more
appropriately describe the flight termination.

¢ Balloon forced down by icing- RWS terminates the flight for Leaking or Floating Balloon.
Flight data shows that the balloon began to float after crossing through a high humidity layer
with temperatures below freezing.

e Weak or fading signal - RWS terminates the flight for EMD. Observer noted a fading TRS
signal strength drop at the same time the raw data becomes missing.

e Battery failure — RWS terminates the flight for EMD. Observer noted a sudden TRS signal
strength drop at the same time the raw data becomes missing.

e SPS failure — RWS terminates the flight for EMD. Either, the Observer noted strong TRS
signal strength throughout the time raw data becomes missing, or RWS Hardware Status or
pop-up message indicates no communication with the SPS (This assumes the MUX alarm
light is not illuminated).
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¢ Signal Interference — RWS terminates the flight for EMD. Observer noted a change in the
TRS frequency greater than .5 MHz or heard via the CDU a signal not identifiable as the
radiosonde.

¢ Excessive missing temperature data — RWS terminates the flight for EMD. Observer notes
that only the temperature data was missing.

e Excessive missing pressure data — RWS terminates the flight for EMD. Observer notes
that RWS rejected the pressure data.

e RWS software failure - RWS software froze or had an exception that caused it to close

e TRS failure — RWS terminates the flight for EMD. Observer or technician notes that the
missing data is actually due to TRS component failure(s).

e MUX failure — RWS terminates the flight for EMD. Observer or technician notes that the
MUX had an alarm at the time of missing data.

e  Unknown/Other — The observer is unable to determine the cause for the termination.

9.7 Hardware or Software Failures

There may be occurrences where the hardware or software may fail in the middle of the flight.
While these situations are expected to be rare the observer must understand what to do when these
situations arise. Should RWS close suddenly due to a software or hardware failure, perform the
following steps:

1. Start the RWS software. If the workstation lost power temporarily it may be necessary to
turn the workstation back on.

2. Once RWS is started the software will alert the user that a flight did not terminate cleanly
and RWS will open the flight in Rework.

3. Once in Rework, the observer should;
a. Review the flight information to determine if the data is valid.
b. Mark Data as necessary.
c. Transmit the coded Messages.
d. Determine if an additional release is necessary and authorized.

4. When exiting the Rework an option is provided to run a new release of this accession.

5. If anew release is necessary, see Section 9.4 for additional information.
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10. Transferring Archive Files

10.1 Introduction

After completion of each flight, the data needs to be archived on the RRS workstation, and sent to
the National Climatic Data Center (NCDC) electronically using Internet Explorer from the RRS
workstation. The primary method of transmitting the archive data to NCDC is through the use of

File Transfer Protocol (FTP).

NOTE: Unless authorized by WSH, the archive should not be sent to NCDC on hard media, such

as a CDROM.

10.2 Zipping and Sending Archiving Flight Data

1. On the RRS workstation, in the Offline Mode select the Tools Option and click on Utilities

(Exhibit 10-1). When you select the Utilities option, the RWS software automatically

defaults to the Archive Utility.

' Tools ‘Window Help |
RPx Parameter

EHaENEE SUnhate G, .

Termimatian Tirmesn..

Exhibit 10-1 Utilities

2. In the NCDC Archive Utility (Exhibit 10-2), highlight the row of the flight to be archived

(Exhibit 10-3.

=I-RWS Software Utiites
[=- Fiight Management Lkiities
NCDC Archive Utlity

Flight Expart Utilty
Fight Summary Report bl || Date Obserwation Time Active Fii B Archived? |WMO Hurnbe
- Applcation Uelies Humber Humber Bt outsome
System Color Sebup LER: e :
Plot: Digplay Coler Setup | & 1 01132004 17UTC Yoz Succesaiul Mo BE 02
administrative Ltiltes B8 1 1 1 T T -
4 1 01-14-2004 17UTC ves Successtul  (No 89101
L L D1-22-3004 18uTC Ves Successtul  (No 59101

Exhibit 10-2 NCDC Archive Utility
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.;m m Date Ohaervation Time Active Flight GTA::‘!IG Archived? mm_l
F 7 ] 4022003 osuTC Yes fuccesstd  (He 3591
i k=] 1 0507200 22UTC Yes Ursuccessid | Yes 69590
E | 41 1 082000 TRUTC Yes Succezsiul ez CEESH]
F 42 1 O50E-200 20UTC Yes [Successiul Yes 69000
o | 43 1 5052000 TRUTC es Succezsiul Yeg CEESH]
1 44 1 051 2200 18UTC Yes [Successiul Yes 6990
o 1 05132003 15uTE es Successtd s a2
= 45 1 051 2003 13TC Yes [Succasaiud Yas G390
Bl 1 05-15-2003 (ET = ez Zuccessid  |Yes =
5
5 . 1 05202003 14uTe es Succeastd [N 5200
G =l 1 05232003 14UTC Yes [Succassid No 69000 =l
B s f 05222008 JauTe o Lnauscesatd o 3590
L 52 1 05232003 19UTC Yes Unzuscessid  (No 69000
4] | LIJ

Exhibit 10-3 Select Ascension to Archive
3. Click the Archive button.

4. A window appears allowing the operator to designate a subdirectory to store the file. The
default subdirectory is C:\RWSIRWS\NCDC. subdirectory. The operator may also insert a
CD into the “D” drive and then select the “D” drive to copy the Archive data to by pressing
¢£OK’7'

5. Verify the flight was archived by going back and viewing the Archive Table. The block in
the “Archive?” column should have a “Yes” entered. (Exhibit 10-4)

-

';':I:::’r“ m: Date Ohservation Time| Active Flight o:':'::n o | Archived? (wmo Mumbs |
E 17 1 04-02-2003 DSUTC Yes Successiul Mo 69931
| 33 1 05-07-2003 220TC Yes .Ursu:c:essfd Yes £2990
b | # 1 05-08-2003 15UTC Yeos Successtul  |Yes 63390
I P 1 05-06-2003 20UTC Wes Successful |Yes 62390
o | 43 1 05-08-2003 15UTC Yes Successful  |Yes £2990
! & 1 05-12.2003 18UTC Yag Succaseful Yes 62940
2| 45 1 05-13-2003 15UTC Yes Successful |Yes £2990
= | 45 1 05-14-2003 13UTC Ves Successiul Yes 639490
4 1 05-15-2003 13UTC es Successful |Yes 62390

Exhibit 10-4 Verify Flight Archived

6. After archiving the flight, go back to the Flight option window select “Close” and then
select “Exit”. (Exhibit 10-5) This will shut the RWS software down.
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Flight Edit View Tables
ey Live
ew Simulated
Relzase/5PS Event

OpenRewor.

Open Workspace. ..
Save Workspace
Save As Workspace. ..
Close Workspace

Terminate

lose

Exhibit 10-5 Exit Flight

NOTE: The zipped archive file is placed in the C:\RWS\RWS\NCDC subdirectory. The files in
the zipped archive are the H, T, and B files followed by Ascent Number. (Example
Ascent # 245 - files would be: H245, T245, and B245)

e “H” file (Archive header file)
e “T” file (Archive thermal file)
e “B” file (Archive BUFR file)

10.3 Locate, Name and Zip the Archive Files
Do the following steps to get the files Zipped and ready to transmit to NCDC:

1. On the desktop, double click on the “Archive” icon. (Exhibit 10-6) When the Archive
window opens, locate the 3 files just archived. (Exhibit 10-7)

.

ArchivelRalder

Exhibit 10-6 Archive Folder
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Filz  Edit  View

J Back \_ﬂ:)

Fawarites

Tools

Help

l.ﬁ pSearch [L_ Folders v

address 23 C\RWSIRWSINCDC

Size | Type Date Modified
File and Folder Tasks 13KE File 10/7/2005 12:54
$ MMove the selected items 115 e Mlpennsiat.
Z95KE File 10/7[2005 12:54
EeRyLiEsekeEd oD [Ekrevosio0700 209KE Compressed (zippe...  10/7/2008 D0:54
€N Publish the selected items TEEE 14KE File 10/7/2008 O0:54
e _ HSa6 1KB File 10/7/2008 00:54
() E-mail the selected items BS8E 307KB  File 10/7/2008 00:54
K Delete the selected items Elkrevosione12 Z09KE Compressed (zippe...  10/6/2008 12:50
585 I5KE File 10/6/2005 12:49
Hsas 1KE File 10/6/2005 12:49
OHhenplaces BStS 06 KB File 10/6(2008 12:49
) s [ krev08100600 194 KB Compressed (zippe...  10/6/2008 00:45
) My Documerts @ TS84 I5KE File 10/6/2005 00:45
Hg4 1KE File 10/6/2005 00:45
[ Shared Documents BS54 202 KE  File 10/6/2008 00:45
H My Camputer [ krev0s100512 Z09KE  Compressed (zippe...  10/5/2008 12:54
id Iy Metwork Places 583 1S KB File 10/5/2008 12:54
HEa 1KE Fie 10/5/2005 12:54
BSE3 FOSKE  File 10/5/2005 12:54
Details (2] krev0B100500 170KB Compressed (zippe...  10/5/2008 00:29
582 1ZKE File 10/5/2005 00:29
Hsaz 1KE File 1052005 00:29
BSE2 PSEKE  File 10/5/2005 00:29
Elkrawnainnd12 177 KR Comnressed (zinne. .. 14 i2nNna 175:58

Exhibit 10-7 Select Files to Zip

2. Highlight the three files by holding the control key down and clicking each file. Then, right
click and select “Send To” from the drop-down list and select “Compressed (zipped)
Folder.” (Exhibit 10-8 and Exhibit 10-9)

NOTE: If the files are not in order, sort by clicking on the date modified header in the
top right corner of the window.
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File Edit ‘“iew Favaorites Tools Help

K‘) Back .\.;J lﬁ pSearch H:‘ Folders v

address |23 CORWS\RWSINCDE

Size  Type Date Modified =
File and Folder Tasks 13KE File 10)7/2008 12:54
@ Move the selected items e e
295KEB  File 10/7/2008 12:54
Copy the selected items I T — 209KB Compressed (zippe...  10/7/2008 00:54
e Publish the selected items o K 5can For viruses.... 14KB File 10/7/2008 00:54
@ E-mail the selected items = 10/7/2008 00254
¥ Delete the selected items Cut @ Deskbop {create shorteut) .. 1062008 12:50
Copy ) Mail Recipisnt 10/6/2008 12149
obsrpihcas Create Shortcut My Documents 10/6{2008 12:49
Delete 10/6/2008 12:49

& 314 Floppy (A:)

= Rws - Rename PR ... 10/6/2008 00:45
R —— e T ‘ 10/6/2008 00:45
=] Properties e USE Drive (E:) 10/6/2008 00:45
[ Shared Documerits BS84 Kb e 10/6/2008 00:45
Q My Camputer ] krevos100512 Z09KE Compressed (zippe...  10/5/2008 12:54
‘d My Metwork Flaces T583 15KE File 10/5/2008 12:54
HS33 1KE File 10/5/2008 12:54
= B5aa 305KE File 10/5/2008 12:54
Details [ krev08100500 170KE Compressed (zippe..,  10/5/2008 00:29
1582 12KE File 10{5/2008 00:29
Hs82 1KE File 10/5/2008 00:29
B582 258KE  File 10/5/2008 00:29
[l krevoa100412 177 KB Compressed (zippe...  10/4/2008 13:58
[ 581 14KE File 10/4/2008 13:53
H581 1KE File 10/4}2008 13:53
= Bsa 262KE  File 10/4/2008 13:53
[E] krev05100400 180 KB Compressed (zippe...  10/4/2008 00:38
1580 13KB File 10/4/2008 00:38

Exhibit 10-8 Selecting Files to be Zipped

File Edit ‘Wiew Favorites Tools  Help

d Back. -\;) l@ p search h:L Folders -v

Address |23 CARWSIRWSINCDC

Size | Type Date Modified
File and Folder Tasks 195KE Compressed (zippe...  10/7/2008 21:18
) Renams tis fie T58? 1? KE Elle 10/7/2008 12:54
@ Move this File il Type: File s
e I8 ess7 Date Modified: 10/7/2008 12:54 ) DS R (R
Copy this file [E] krevos1o0700 Size: 12.8 KB essed (zippe...  10/7/2008 00:54
&3 Publish this File to the Yeh T586 TR 10{7/20038 00:54
() E-mailthis file = Hsze 1KB File 1047/2008 0054
. Delete this il BSE6 307KE  File 10{7/2008 00:54
[ krevosions1z 209KE Compressed {zippe..,  L0f6f2005 12:50
T585 ISKE File 1062008 12:49
Other Places H5&5 1KE File 1062005 12:49
S35 306KB  File 1062008 12:49
I RWS (] krevos100800 194 KB Compressed (zippe...  10/6/2008 00:45
Ity Docurnents TSE4 15KE File 10/6/2008 00:45
=) Shared Documerts Hea4 1KE Fils 1062008 00:45
Q My Computer BSE4 292KE  File 1062005 00:45
s [ krevoBion512 209KE Compressed (zippe..,  L0fSf2008 12:54
N My Network Places 583 15KE File 10/5/2008 12:54
H5&3 1KE File 10/5/2005 12:54
o B5E3 305KE  File 10/5/2008 12:54

Netails

Exhibit 10-9 Zipped File Before Renaming
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NOTE: After the files are zipped, the size of the newly created file should be smaller than the
combined file size of the three files verifying the files were zipped. . (Exhibit 10-9) Verify
the correct files were zipped, close the window.

3. After sending to the Zipped folder. Go into the window and right click on the newly named
zipped folder and select “Rename”. (Exhibit 10-9) Use the naming convention described
after Exhibit 10-10.

Open
Search. ..
Explore

Extract All...

K Scan for viruses. .
GDEWH_'T. o
2end To 4

Cuk
Copry

Create Shorkouk
Delate

EEEEEEre

Propertiss
Exhibit 10-10 Renaming Zip File

4. File naming conventions MUST be followed exactly or they will not be retrieved by NCDC.
Name the file according to the rules below:

¢ The files MUST be named as follows: xxxxyymmddhh

¢ Breakdown:
i. xxxx - The 4-letter Stn Id
ii. yy-  The last 2-digits of data year (00-99)
iili. mm - The 2-digit month of the year (01-12)
iv. dd- The 2-digit day of the month (01-3 1)
v. hh-  The 2-digit hour of the day in UTC (00-23)

e (all lower case letters - CAPITAL LETTERS WILL NOT BE RECEIVED)

\ Example: kiad05072019 or kiad05080218 (Exhibit 10-11)
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NOTE: Do not add anything else - The ZIP Program will add: .zip - indicating this
is a zip file. Never add “.exe” this will create problems at NCDC.

pr———

9(=1Ey

File Edit View Favorites Tools  Help f f:
\_/} Back u l.ﬁ /:__\J Search 4= Folders v
Address £ CHRWSIRWSINCDC v| Go  Links
- . Name Size | Type Date Modified -~
File and Folder Tasks @ BOOS A0KE Flle 715/2008 19:02
@HUUS 1KB Fils 715/2008 19:02
R this Fil
] et e e | To03 LKE Fle 7/5/2005 19:02
[y Move this file (11 kiados072019 142 KB Compressed (zippe...  7/20/2005 20:42
[ Copy this file [ o152 263KB  File 82/2005 19:13
' Publish this file ta the Wab @HISZ 1KB File 82/2005 19:13
) E-mal this file =152 ISKE File 8/2/2005 19:13
% Delete this file 8153 212KB  File 8/2/2005 19:13
=153 1KE File 8/2/2005 19:13
T153 14KB File 8/2/2005 19:13
Other Places B154 235KE  File 8/2/2005 19:13
=154 1KE File 8/2/2005 19:13
) Rws =154 ISKE File 8/2/2005 19:13
(L) My Documents 03] kiadososoz1e 1668 KB Compressed (zippe.,,  9/22/2005 14:52
Lo Shapsd Dinepenbs

Exhibit 10-11 Zipped File Renamed with Station ID and Date/Time
10.4 Send Zipped File to NCDC
Do the following to send the zipped file to NCDC by FTP:
1. Double click on the “NCDC Upload” icon on the Desktop. Decrease the window size

and move it so both the “Archive” and “NCDC Upload” windows are viewable on the
desktop. window. (Exhibit 10-12)
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it pediftp.nede. nosa. powlpublupload) - Micreseft Internet [xploner IZEZ & yene = ’-_”‘
Edt  \ew  Faecel Ta Hi 49 Fle Edt Vew Fovorber Toos Heb #

(1] Q ¥ POsen [7roan | [ Qo - Q@ s s | [

sasess I Rpfilio.ned.nass govioubluslesdf Lirds Acess || CARWSIRWSIICDE v Qo = ®
Sor Tyee
Wil and Felder Tasks (&} -
Other Places 3‘;: :::
(29 Msko 2 nom Foider
& b s 1B e
©) My Donenmts At Eakedsarens 142K Comresset (25
0y Shaved Dooumerts 3 Sharo Eis folder za:: ::
&9 my metmark Places " 15%0 e
Uthser Placos Q) 2268 Fle
B Fie
=i 1268 e
L3 My Doouments 23868 Fle
1) Shaied Documents 158 Fe
S4B Fie

i My Comguter

N My Nietwrok Flacos 16858 Compressed (i

User: Anomyios @ Ireerel »

Exhibit 10-12 NCDC Upload and Archive folder

2. Click and drag the Zipped file in the C:\RWS\RWS\NCDC window over to the NCDC
Upload window. The file will automatically be sent. (Exhibit 10-13)

4 fip: M p.ncde. nosa.govipublupload! - Micresoft Internel Explorar

Fitt Edt Vew Fovories Tock  Heb I o Edk Viem Favodtes Toos Hep
Copying. .. Qe - @ - ¥ O [ rodes [
v EG0 ks B s | 3 corwsiRwECDC v|BJdo s ®
Sie  Type
File and Folder Tasks £ 0B Al
Capying Yiad)S080218.7ip' 2 E 1B Filk
From "CARWSIRWSINCDC! b publuplosd” ﬂammﬂulie 2t
(EiTsssanEES G Move thisfie 14208 Comprassed (2ipf
[y Comy this e ; %318 Flo
) Fublsh ths e b the Web : 118 Fle
(3 E-mail this e 1548 File
xm”‘ls* 212¥B Fike
1B Fil
g 1418 Filo
Other Places B154 23858 Fle
His4 1B Rl
£ Rws HHnise 15K Fle
1) My Dacumerts B iadtsten21s 16818 Compressed (zipg
L Shared L

Exhibit 10-13 Zipped File Moved to NCDC/Upload Window with Automatic Transmission Occurring
3. The NCDC window will indicate that the file has been transmitted by a green line in the

Copying window that pops up. Right click and select Refresh, the file will disappear.
(Exhibit 10-14)
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® ftp://ftp.ncdc. noaa.gov/pub/upload/ - Microsoft Internet Explorer |:“E_|®
File FEdit ‘View Favorites Tools  Help 4

K back ) IT fd__j Search |{ - Folders '

Address @ ftp:fiftp.nede.noaa. gov/pubjuploady V‘ Go | Links *®

Other Places
(21 pub
[} My Documents
Exhibit 10-14 Zip File Transferred to NCDC by FTP

4. Verify the name and file size look reasonable, if so, the zipped file has been successfully

sent. Close the window, the Archiving, Zipping and transmitting of the Zipped files by FTP
to NCDC and all the normal post flight activities are completed.

NOTE: One way to verify the reception of archived data to the NCDC ftp site is to visit
wwwl.ncdc.noaa.gov/pub/data/ua/RRS/2008. Once at the website find the log file
representing the site by identifying the station ID and the year and month the data was

transmitted. For example klwx_0801_log.txt would contain the upload history for LWX
for January of 2008.
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11. In-flight Data Problems

11.1 Introduction

Accurate upper-air soundings are essential for weather forecasting. Yet there will be times where
the sounding has data problems that require action by the observer as the software does not
automatically edit all erroneous data. This chapter will cover the most common problems seen in
radiosonde data. It is assumed that the reader can identify and understand typical sounding data
features and how to mark and delete data (see Chapter 5).

If the observer has a sounding with data problems not covered in this chapter, an attempt must be
made to verify that the data are accurate. If there are numerous data check messages for ascent rates,
temperature lapse rates (superadiabats) and height/temperature changes, the temperature or pressure
data are likely excessively bad and the sounding should be terminated at the point where the data
problems began. If there are problems with RH or wind data, mark the data for either winds or RH
from the point where it went bad to the end of the flight, but let the sounding proceed to flight
termination (i.e. balloon burst).

Data quality control the sounding prior to dissemination to data users is essential. Never
disseminate poor quality soundings with the assumption that NCEP or other data users will
correct or edit the bad data on their end.

IMPORTANT: When editing pressure, temperature, RH or winds data, delete all the data in the
erroneous layer. If more than 1 minute of data needs to be deleted, do not randomly
keep a data point or two in the layer so that the RRS software backfills the layer with
interpolated values. This does nothing more than generate an unrealistic sounding.

11.2 Balloon Release Made Too Early or Late

Observers should strive to launch the radiosonde during established release time windows. See
NWS Manual 10-1401, Appendix E, for more information.

If an observer mistakenly releases a balloon even a second before 11:00 or 23:00 UTC, RRS will log
the observation time as 11:00 or 23:00 UTC.

Under no circumstances will the observer modify the release time or observation time in the
coded messages or elsewhere to make it a 12:00Z or 00:00Z observation. Let the software log
the times correctly and disseminate the observation to NCEP and NCDC as is normally done. In
NWS form B-29 log the flight in the Flight Summary section and note in the remarks that the release
was made too early. Do not log the flight as missed or as a special sounding.

Equipment or weather (e.g., thunderstorms) may result in a balloon release being made late and if it
is even a second beyond the release time window RRS will log the flight as a 13:00 UTC or 01:00
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UTC observation. Under no circumstances will the observer modify the release time or
observation time in the coded messages or elsewhere to make it a 12:00Z or 00:00Z
observation. Let the software log the times correctly and disseminate the observation to NCEP and
NCDC as is normally done. In NWS form B-29 log the flight in the Flight Summary section and
note in the remarks that the release was made too late. Do not log the flight as missed or as a special
sounding.

A similar situation may occur with special or non-synoptic soundings. Again, if the release is made
outside the non-synoptic release time window, do not modify the release time or observation time.

11.3 Pressure Data Anomalies and Problems

If a pressure data plot is seen that does not show a smooth curve to flight termination one may
conclude that the pressure sensor is faulty. However, this section will show that in most cases the
questionable data are being caused by real atmospheric events rather than failure of the pressure
Sensor.

IMPORTANT: RRS will interpolate the pressure data no matter how thick a layer is deleted by
the observer. Never overly smooth the pressure data as this will likely create an
erroneous sounding. If the pressure data are erroneous and more than 10 consecutive
minutes are to be deleted, then too much data are lost and the sounding needs to be
terminated at the point where the pressure data went bad.

The geometric height or GPS height data in the Processed Tabular Display is an excellent tool
for verifying the accuracy of the geopotential height (and pressure) data. Change the table
configuration so that the two heights are side by side. When comparing the two heights, the
difference in height from second to second will typically be within a meter or two of each other. See
Exhibit 11-1 as an example. It shows the differences from second to second for the two heights at
around 6 meters. The actual difference in the two heights for a particular level is usually within 25
meters (around 15 meters in Exhibit 11-1) early in the sounding, but can more than 200 meters
different near flight termination. Thus the best way to use the geometric data is to review second to
second changes. It should also be noted that the geometric height data are smoothed differently
from the geopotential heights and there will likely be significant differences about a minute off
surface and just before balloon burst, so don’t make comparisons during these portions of the
sounding.
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#= Processed Tabular Display

Elapsed Time Corrected Smoothed | Geopotential| Geometric T
Time Stamp Preszsure Pressure Height Height
[Minutes] [UTC) [hPa) [hPa) [m] [m]
14.93 185317 B53.45| 553.51 4763 | 4730 |
15.00 18:5218 55910 aR9.09 4763 4786
18:5313 558.90 5a8.67 4774 4792
18:53:20 558.54 558.25 ' 4730 4797
18:53:21 BRE13 BR7.83 4786 4303
18:53:22 RAT.33 BET.40 4792 4308
18:53:23 B56.77 | e [ 4737 | 4314
18:53:24 AARE.32 Gl sialta 4303 4320
185325 555,95 | 85615 4303 4325
18:52:26 LR 555,71 4315 484
158:53:27 55513 555.28 4320/ 4336
18:53:28 554.78 554.87 4326 4342
18:53:29 BR4.73 554,49 4831 | 4847
18:53:30 A54.19 55411 4336 4353
18:53:31 BR3.72 853.71 4342 4353
18:53:32 A53.34 553,30 4347 | 4363
185333 85283 552,90 4853 | 4363
18:53:34| ah2 62 B52 46 4853 | 4874 |
15.28 18:53:35 | 55213 BE2.00 4365 4330
15.30 18:53:36 551.63 551.55 ' 4871 4805 |
1532 18:523:37 BE1.25 551.09 4374 4890 | W
£ [ >

Exhibit 11-1: Processed Tabular Display showing the geopotential and
geometric heights side by side for easy comparison

11.3.1 Wavy Pressure Profile

Sometimes if there is turbulence, atmospheric gravity waves, or balloon icing aloft, the pressure data
plot will shows undulations or a “wavy” profile. With such a profile the balloon ascent rate speeds
up and slows down or vice versa. A faulty pressure sensor may also cause this kind of problem, but
is not common. With a wavy pressure profile, the Check Messages may appear for:

e Ascent rates exceeding 500 meters/minute
¢ Changes in heights and temperature from the previous sounding

Exhibit 11-2 shows a pressure data plot with a wavy profile between 10 and 20 minutes. If such a
profile in seen, follow these steps:

1. Verify that the pressure data are accurate in the wavy pressure layer. One method is to use
the geometric height data (derived from the radiosonde GPS receiver) found in the PDS
tabular data. Note the difference in geometric heights from one second to the next and
compare this with the corresponding geopotential heights. The change in heights or ascent
rates from second to second should be within a meter or two of each other for both datasets.
If they agree, then leave the pressure data as is. Do not edit the pressure data.
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2. If they do not agree the pressure sensor is likely at fault and deletion of all the pressure data
in the layer required. If the wavy profile persists for more than 10 consecutive minutes, the
pressure sensor has likely failed and the flight needs to be terminated at the point where the
sensor failure occurred.

Display Elapsed Time {min) vs Pressure (hPa)
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Exhibit 11-2: Pressure data profile showing fluctuations

11.3.2 Descending and Re-ascending Balloon

The descending/re-ascending balloon situation also causes a wavy pressure data profile but it is
more severe in that the balloon actually descends for a period of time and then reascends. It
typically occurs below 15 km and may be caused by extensive balloon icing, severe turbulence, or
strong atmospheric gravity waves. It may also result from a faulty pressure sensor, but this is not
common. RRS will not select levels during this event to avoid coding duplicate pressure levels.

Exhibit 11-3 shows descending/re-ascending layers between 40 and 55 minutes into the sounding.

Exhibit 11-4 shows this layer in more detail and Exhibit 11-5 shows the geopotential heights during
a portion of this layer.
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Display Elapsed Time {min) ¥s Pressure (hPa)
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Exhibit 11-3: Pressure profile showing descending/reascending layers between 40 and 55 minutes

Display Elapsed Time {min) vs Pressure (hPa)
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Exhibit 11-4: Same as Exhibit 11-3, but showing a closer view of the descending/reascending layers
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Elapsed Time Smoothed | Geopotential| LComected AH Ascension
'!'ime Stamp Pressure Height Temperature (%) Hate
[Minutes) [UTC) (hPa) [m] IC) [m#s)
42.00] 130317 150.33 12188 -64.04 279 4.1
42 50| 19:03:47 186.66 12308 -62.75 277 38
43.00| 13:.04:17 183.35 12418 -B2.73 276 34
4350| 19:04:47 18064 12510 -61.01 275 22
44.EID| 190517 179.42 12552 -58.53 27.2 0.7
44 50 15:05:47 179.40 12552 5612 270 0.2
45.00| 18:06:17 179.82 12538 -52.92 267 0.3
45 50| [~ ]13:06:47 178.88 12672 -50.30 26.4 26
45.00| “13:07:17 17554 12695 -49.99 26.2 b4
45 50| 15:07:47 170.26 12894 -B0.78 261 7.2
47.00| 19:08:17 164.23 13128 -51.26 261 7.2
47 50| 13:08:47 159.26 13328 -51.50 26.0 BB
48.00] 19:09:17 154 47 13526 -53.18 261 BE5
43.50| 13:09:.47 143.90 13718 -54.593 26.2 6.1
43.00| 13:10:17 145.84 13693 -56.62 26.3 55
49.5D| 19:10:47 142.28 14043 -596.87 26.3 4.9
50.00 151117 139.21 14187 5731 26.3 38
en Bl 10.91-47 137 29 14275 =Tl 26 A 20

Exhibit 11-5: Processed data display indicating slowing ascent rate beginning at 42 minutes and ending around 46
minutes.

If there is a descending/reascending balloon detected by the software that persists for 30 or more
seconds it will log the event in the Status Messages display. (Exhibit 11-6.)

Wg Status Messages Display

Add

Message
UTC Time Flight Status Message l]

18:12:43.88 [5PS has been intialized successfully.
12:14:43.96 | Radiogonde has been bazelined successtully.

18:21:16.62 | Mo appropriate flight found for comparizon.
18:21:16.62 |Balloon release detected at 18:21:16.603 UTC.

183:43:24.53 | Event marker received from SP3

18:43.24.21 | Coded Messages were generated.

18:43.24.24 | The RADAT message has been generated.
13.07.05.06 | Descending balloon detected at 44.2 minutes.
13:08:17.03 | Reascending balloon detected - 0.5 minutes lost,
191352 O Descending balloon detected at 51.0 minutes.
13.15:42.07 | Reascending balloon detected - 0.5 minutes lost,

Exhibit 11-6: Status_Messages with descending and reascending messages
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If such a pressure profile and Status Message are seen, the following Check Messages may also
appear:

Ascent rates

Changes in heights and temperature from the previous sounding
Super-adiabatic lapse rates

Increasing pressure levels deleted

If the sounding indicates a descending/reascending balloon, follow these steps:

1. RRS software will not code any levels within the balloon descending/reascending event.
Yet, the GPS geometric height changes from second to second need to be checked during
this event to verify that the balloon did indeed descend and then reascend again.

2. If the GPS geometric heights show no descending of the balloon then there was likely a
pressure sensor problem, especially if numerous data Check Messages appear for ascent
rates, and height changes. The sounding needs to be terminated at the point where the
pressure data went bad (i.e., increased).

3. If the GPS geometric heights also show a descending/reascending balloon, then no
editing of the pressure data are needed as the pressure sensor is accurately measuring
the rise, fall and rise of the balloon. Do not edit the pressure data to smooth the profile.
However, there may also be superadibatic lapse rate check messages that will require editing
of the temperature data

NOTE: If the GPS data are missing the GPS geometric heights will not be available to compare
with the geopotential height data. If this occurs, assume that in most cases the pressure
sensor is working correctly and that the pressure data does not require any action.
Continue to monitor all the flight data and compare it the previous sounding from 12
hours ago. If the data do not compare well and there are numerous data check messages
for ascent rates, superadiabats and/or height/temperature changes, terminate the
sounding at the point where the data problems began.

11.3.3 Soundings Inside Severe Turbulence

Sometimes severe turbulence (e.g., strong atmospheric gravity waves, rotor cloud) can cause the
balloon to descend or ascend very quickly or fly nearly horizontal for several kilometers. This
anomaly is more common in winter and spring and at upper- stations located in mountainous
regions. When the balloon finally starts rising again downwind from the release point, it can be
very abrupt. Downdrafts can cause portions of the sounding to warm significantly when compared
to the sounding taken 12 hours earlier.

Exhibit 11-7 shows the pressure profile of a sounding that passed through a severe atmospheric
gravity wave or rotor cloud and Exhibit 11-8 shows a close up of the pressure profile inside this
event. The balloon in this example flew nearly horizontal for more than 4 km and once the balloon
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exited the wave, the ascent rate jumped to over 700 meters/minute. Exhibit 11-9 shows the check
messages for this flight.
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g0
it e i
70—
65 —
B0 —
55+
a0+
45
40
35~
30
25
20
15—
10—
5

Elapsed Time (min)

0
I I I I I I I I I I I I I I I I I I I I I
a S0 100 150 200 250 300 350 400 450 500 550 BOO  BAOD YOO 7AD BOO B850 900 950 1000 1050
Pressure (hPa)
Faw Pressure — Corrected Pressure —=
Srmoothed Pressure —

Exhibit 11-7: Pressure profile showing a balloon passing through a mountain wave between about 5 and 10
minutes
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Exhibit 11-8: Same as Exhibit 11-7, but showing a close up of the pressure anomaly
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LE Check Messages Display

Check Messages

& lervel with increasing pressure was deleted at 5,75 mingtes
& level with increasing pressure was deleted at 5.83 mintﬂss_

A& level with increaszing pressure was deleted at 6,13 minutes

& lervel with increasing pressure was deleted at 8,12 minutes

Azcent rate of 757,68 m/min detected from 12.48 to 14.61 minutes

There is ho level within 20mb of the suface.

YWind direction change of up to 58.78 degrees/min from 5.58 and 7.20.

*ind speed change of up to 22,43 knatsAmin from B.00 and 8.03.

Exhibit 11-9: Check Messages when radiosonde enters the severe turbulence as shown in Exhibit 11-8

In such situations, Check Messages may also be seen for,

Changes in heights and temperature from the previous sounding
e Super-adiabatic lapse rates

While flights into severe atmospheric turbulence are not common, they can create soundings that are
not representative of the synoptic-scale environment and action needs to be taken. If the sounding
has encountered severe turbulence or a wave and the pressure data profile is very erratic, follow
these steps:

1. Compare the changes in GPS geometric height data each second to the corresponding
geopotential heights. If the differences between the two heights are no more than one or two
meters, then don’t edit the pressure data. The pressure sensor is correctly measuring the ups
and downs of the radiosonde as it passes through the turbulence. If the two heights are not
close to one another, the pressure sensor has clearly failed. Terminate the sounding at the
point where the pressure data first went bad.

2. If the wavy pressure profile is real, review the temperature plot and overlay the temperature
plot from the sounding taken 12 hours ago. Notify the WFO lead forecaster and the NCEP
SDM if any of the following are seen:

¢ The temperature plot with an overlay of the previous sounding shows warming or
cooling by more than 5C within or near the erratic pressure layer.

® 4 or more check messages for height and temperature changes, deleted pressure
levels, fast/slow ascension rates, and super-adiabatic lapse rates.

If it is decided that data will be deleted inside the turbulent layer, then delete all the data in that
layer (including winds). Do not arbitrarily save a few data points in the layer so that the RWS
backfills the deleted layer with interpolated values.

If it is decided to terminate the sounding early, do so at the point where the radiosonde entered the
turbulence or wave.
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11.3.4 Very High Termination Altitude (Leaking Pressure Cell)

On rare occasions the pressure sensor cell will begin to leak or fail in some other way while the
radiosonde is aloft. The problem typically becomes noticeable above 15 km. The result will likely
be a very high, unrealistic termination altitude and pressure. The ascent rates in portions of the
sounding will also likely exceed 500 meters/minute. Any sounding that ascends above 5 mb needs
to be examined for this problem. If a leaking pressure cell has occurred, RRS may show Check
Messages for,

¢ High ascent rates exceeding 500 meters/minute
e Height changes from the previous sounding

Exhibit 11-10 shows an extreme example of a leaking pressure cell as seen in the pressure data plot
and PDS data. Note that the termination altitude is over 54,000 meters with a pressure of only 0.26
mb. The radiosonde also reached this altitude in just over 60 minutes providing an average ascent
rate of more than 900 meters/minute. It is likely that the pressure cell failed shortly after the
radiosonde was released.

Owing to design limitations, it is uncommon for typical NWS balloons, properly inflated, to rise
above 5 mb and flights above 3.0 mb or about 40,000 meters are nearly impossible. Moreover, the
balloons typically rise at less than 375 meters/minute on average from surface to flight termination
and it takes around 90 minutes or more to reach an altitude of 30,000 meters.
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Exhibit 11-10: Leaking pressure cell causing unrealistic height and pressure Values
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Exhibit 11-11 shows a pressure data plot of a leaking pressure cell that is more typical. The pressure
cell failed around 95 minutes into the flight.
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Exhibit 11-11: Typical pressure data plot of a leaking pressure cell

At first glance, the pressure data look reasonable. Yet, the Flight Summary showed the following
information:

® An average ascent rate from surface to balloon burst of 368 meters/minute
e Balloon burst altitude at 38,000 meters
¢ Termination pressure at 3.4 mb.

There were also Check Messages for ascent rates exceeding 500 meters/minute at 110 minutes and a
height change of 109 meters at 7.0 mb. Moreover, the difference in height between the GPS
geometric height and geopotential height exceeded 1 km at 7.0 mb. At 5.0 mb it exceeded 1,650
meters (See Exhibit 11-12.) Near balloon burst the difference was over 2,500 meters. This
information indicates a problem with the pressure sensor.

If the sounding terminates at or above 5.0mb (about 35,000 meters), follow these steps:

(1) Carefully review the Flight Summary data. Average ascent rates from surface to flight
termination exceeding 360 meters/minute should be looked upon with suspicion.

(2) Compare the GPS Geometric height and Geopotential height at 7.0 mb. They should be well
within 750 meters of each other. If the difference exceeds this value and there are Check Messages
for fast ascent rates and height changes from the previous sounding, a pressure cell failure has likely
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occurred. Terminate the sounding at the point where the height differences are no more than 500
meters. This should eliminate the Check Messages related to this problem.

If the GPS data (i.e., geometric heights) are missing, but several or more Check Messages for fast
ascent rates and height changes for data above 15 km are seen, terminate the sounding at the level
where the Check Messages first indicate questionable data.
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Exhibit 11-12: Process Tabular Display showing geopotential heights much higher than geometric heights
11.3.5 Pressure Increase after Balloon Release

Sometimes the pressure plot or PDS data shows that the smoothed pressure increased just after
release and then decreased. As an example, see Exhibit 11-13. The “raw pressure” is decreasing
with height, but the smoothed pressure increases just off surface and then decreases. This anomaly is
likely caused by the station pressure changing from the time it was first entered into the workstation
to when the radiosonde was baselined. An incorrect pressure correction is then applied to the
corrected pressure data, which is used to generate the smoothed pressure data. The same problem
can also cause the smoothed pressure off surface to rapidly decrease after release, but it will not be
as noticeable in the data plot.
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Exhibit 11-13: Corrected and smoothed pressure increase off surface

If a pressure increase off surface in seen in the plot and the difference between the surface pressure
and the first pressure data point from the released radiosonde exceeds 0.5 mb, follow these steps:

1.

If the release time was selected correctly, do not edit the pressure the data. Let the sounding
proceed, but monitor the sounding data. If there are frequent check messages for height
changes and the GPS height and geopotential height differences exceed 750 meters,
terminate the sounding at the start of the flight.

If the pressure difference (increase or decrease) between the surface station pressure and the
first point (3 to 6 meters above the surface) from the released radiosonde exceeds 5 mb, the
pressure sensor clearly failed and the flight needs to be terminated at the start of the flight.

For future soundings, refresh the complete surface observation just prior to radiosonde

baseline and then checked again at release time. This will ensure that the station pressure
used for baseline is accurate.
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11.3.6 Significant Error in Release Detection Time

The RRS software automatically recognizes balloon release by detecting a decrease in pressure.
There are certain conditions that may cause the release detection to be significantly too early or late.
These include:

Missing data near release time

High surface wind releases

Rapid change in station pressure

Erratic radiosonde motion at launch
Change in radiosonde frequency
Radiosonde or ground equipment failure

A rapid change in station pressure (approaching storm) may cause the software to detect an early or
late release. This may also occur during transport to the inflation building if it is far from the
radiosonde baseline location. A change in frequency of only .2 MHz may cause the signal to be lost
and release may not be detected. Lastly, temporary radiosonde or equipment failure are possible
points of failure.

The key to minimizing this problem is:

1. Verify the frequency and sensor readings during baseline, after baseline, and prior to
going to the inflation building.

NOTE: The observer cannot validate the sensor performance at the inflation building, but he/she
can check the frequency, signal strength, and the operation of the equipment.

2. Itis critical that the frequency and signal strength be verified at the release point prior
to and immediately after release.

Exhibit 11-14 shows a sounding where the release was not detected until 5 minutes after actual
release. The surface pressure was 1005.7 hPa, but at .33 minutes into the sounding the received
PTU shows a pressure of 843.9 hPa. The receiver shifted off frequency by only .4 MHz and lost
signal. The operator in this example noticed the problem and locked back on frequency. Once the
receiver locked back on frequency, the release was detected. The first .3 minutes after release
detection had missing “Raw” PTU data and the software interpolated the “Processed” data from
surface to the first good data point. Interpolation occurred because less than 1-minute of missing
data was recognized.
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Exhibit 11-14: Processed and received data for a sounding with late release detection

In this example, the release was detected late, but no data was available because the receiver was off
frequency at the true release time. In this example the flight should be terminated because more
than 3 consecutive minutes of data were missing.

Exhibit 11-15 further illustrates the late release detection in the WMO Levels Table and the Pressure
plot showing an abrupt change in pressure within the first .3 of a minute. Again, the shift in
frequency prior to launch caused the radiosonde release to go undetected by the software.
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Exhibit 11-15: ' WMO Levels and pressure plot for sounding with late release detection
If balloon release was detected too early or late, follow these steps:

1. If arelease is detected too early or too late review the “Received PTU” display to find the
point where the pressure shows a continual decrease. It should be close to the station
pressure recorded at baseline. This point is the correct release time. Record the time and
then select “Tools” and then “Release Time” in the toolbar at the top of the screen. Enter the
correct release time and select OK.
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2. Sometimes, if a release is not detected automatically, the “waiting for balloon release”
window will still be flashing. Select the yellow “manual release” icon on the toolbar at the
top right of the screen display. The blinking blue screen will then show a release time. Select
continue and verify the surface observation information, then select OK. Next, review the
“Received PTU” display to find the point where the pressure shows a continual decrease. It
should be close to the station pressure recorded at baseline. This point is the correct release
time. Record the time and then select “Tools” and then “Release Time” in the toolbar at the
top of the screen. Enter the correct release time and select OK.

11.4 Temperature Data Problems

Problems with the temperature data typically result from precipitation on the temperature sensor
evaporating or freezing, radiosonde sensor defects, or incorrect radiosonde preparation by the
observer.

11.4.1 Superadiabatic Lapse Rate

The dry adiabatic temperature lapse rate in the atmosphere is about 9.8C/km. Sometimes, the rate of
cooling with altitude is higher than this value and the lapse rate is known as superadiabatic. RRS
will generate temperature lapse rate Check Messages if the superadiabatic lapse rate is erroneous and
exceeds the following values:

e Surface to 1 km: Lapse rate is 34C/km or more
e Above 1 km to sounding termination: Lapse rate is 15C/km or more

Superadiabatic lapse rates occur often just off surface and less so further aloft. If RRS generates
Check Messages for lapse rates, action needs to be taken to eliminate them.

11.4.1.1 Strong Superadiabatic Lapse Rate Off Surface

Superadiabatic lapse rates occur frequently within 20 hPa of the surface. Many such lapse rates are
legitimate meteorological events that result from solar heating of the ground. However, if the lapse
rate exceeds 34°C per kilometer within 1 km of the surface, it is considered to be erroneous data and
RRS will generate a check message. As an example, Exhibit 11-16 shows a temperature plot with
the temperature cooling rapidly off surface. The resulting Check Message is also shown and shows
an unrealistic lapse rate of nearly 105C/km.
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Exhibit 11-16: Superadiabatic lapse rate near surface and resulting Check Message
If RRS generates a superadiabatic lapse rate off surface exceeding 34C/km, follow these steps:

1. Verify that the surface temperature observation at the time of balloon release is correct. If it
is not, change the observation. This may eliminate the Check Message.

IMPORTANT: Never adjust or apply an arbitrary correction to an accurate surface temperature
value to eliminate the off-surface superadiabatic lapse rate.

2. If the surface temperature observation is correct, use the temperature plot to help identify the
thickness of the erroneous layer. Delete up to 30 seconds of temperature data off surface. If
this does not eliminate the Check Message, delete up to 1 minute of temperature data. Do
not delete more than 1 minute of data to eliminate the superadiabatic lapse rate.

3. If the Check Message persists even after deleting up to 1 minute of temperature data,
continue to monitor the sounding data and Check Messages as there may be a calibration
problem with the radiosonde.

4. If the strong surface super is occurring at night or early morning hours or occurs frequently
during daytime soundings notify the electronics technician of the problem. The surface
weather observation equipment may be out of calibration or is poorly located and needs to be
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checked. If the ET finds no fault with the surface weather equipment and the problem
persists, then notify the Regional Office Upper air Program Manager as soon as possible.

11.4.1.2 Evaporative Cooling on the Temperature Sensor (‘““Wet bulb Effect”)

The temperature sensor in the GPS radiosonde is very small and responds quickly to temperature
changes. However, the small size of the sensor allows it to get easily wet when it is inside a cloud or
exposed to precipitation. Once the sensor exits the cloud and is exposed to drier air, evaporative
cooling or the “wet-bulb effect” occurs, causing an abrupt and unrealistic decrease in temperature
with height. The wet-bulb effect typically occurs from near surface to about 8§ km and may occur in
one or more layers in the atmosphere, especially if the radiosonde enters a thick precipitating cloud.

Exhibit 11-17 shows a typical example of the wet-bulb effect. At about 3.5 minutes, into the
sounding, the dewpoint decreases quickly (i.e., radiosonde is exiting the cloud) and the temperature
cools off rapidly creating a layer of super-adiabatic lapse rates. Exhibit 11-18 shows the Check
Messages for this sounding.
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Exhibit 11-17: Temperature and dewpoint data plot showing the wet-bulb effect starting at about 3.5 minutes

T Check Messages Display

Check Messages

Temperature lapse rate of 34.39 Clkm bebween the levels at 3.53 and 3.67 minutes.
Temperature lapse rate of 41.23 Clkm bebween the levels st 372 and 3.77 minutes.
Temperature lapse rate of 18.83 Cln between the levels at 3.82 and 3.90 minutes.

Exhibit 11-18: Check Messages as a result of the wet-bulb effect shown in Exhibit 11-17.
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If the wet-bulb effect is observed in the sounding, follow these steps:

1. Examine the temperature data plot and lapse rate Check Messages to determine the thickness
of the erroneous layer(s).

2. Using the Check Messages as a guide, go to the Processed Tabular Display and mark all the
temperature data in the erroneous layer. If the first round of editing does not eliminate the
super-adiabatic lapse rates in the Check Messages expand the layer deleted in small
increments until the messages no longer appear. In the example shown in Exhibit 11-17 all
the temperature data from 3.0 to 4.0 minutes was deleted.

3. Sometimes the wet-bulb effect is severe and may be caused by excessive wetting of the
temperature sensor. Water may also freeze on the sensor making the problem worse. The
temperature sensor in such a case may take several minutes or more to dry out and recover.
If steps 1 and 2 do not eliminate the Check Message, continue deleting temperature data in
small increments until the Check Message no longer appears. If the layer of deleted data is
more than 3 consecutive minutes, terminate the sounding at the point where the wet-bulb
effect began.

4. If there are more than 3 layers showing the wet-bulb effect, and more than one minute of
data will have to be deleted to correct each layer, terminate the sounding at the point where
the wet-bulb effect began.

11.4.1.3 Superadiabatic Lapse Rates Above 8 km.

Superadiabatic lapse rates exceeding 15C/km above about 8 km are very rare and not likely being
caused by the wet-bulb effect. They may be a result of a radiosonde defect or the temperature sensor
boom was not positioned correctly during radiosonde preparation.

If superadiabatic lapse rate Check Messages are seen above 8 km, follow these steps

1. Using the temperature data plot and Check Messages as a guide, delete all the erroneous
temperature data. If the first round of editing does not eliminate the super-adiabatic lapse
rates in the Check Messages expand the layer deleted in increments until the messages no
longer appear. If the layer of deleted data is more than 3 consecutive minutes, terminate the
sounding at the point where the superadiabatic lapse rates began.

2. If RRS generates four or more Check Messages for superadiabatic lapse rates above 8 km
(see Exhibit 11-19), the temperature sensor has likely failed and the sounding needs to be

terminated at the point where the bad lapse rates began.

3. In the future make sure the temperature sensor boom is positioned in accordance with the
radiosonde preparation instructions.
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Check Messages

Temperature lapse rate of 41,96 C/Km between the levels at 28.97 and 29.15 minutes,
Temperature lapse rate of 43.82 C/Rm between the levels at 34.37 and 34.50 minutes.
Temperature lapse rate of 24.35 C/Km between the levels at 41.32 and 41.52 minutes.
Temperature lapse rate of 38,85 C/km between the levels at 50,30 and 50,83 minutes.,
Temperature lapse rate of 28.34 C/Km between the levels at 86.27 and 86.52 minutes.
Temperature lapse rate of 47,28 C/km between the levels at 86.59 and 86.65 minutes.

Exhibit 11-19: Superadiabatic lapse rate Check Messages appearing for data above 8 km

11.4.1.4 Sounding Inside a Thunderstorm

RELEASING A RADIOSONDE WHILE A THUNDERSTORM IS OCCURRING IS
STRICTLY FORBIDDEN! The observer risks being struck by lightning and the sounding
data collected are mostly junk and do not represent the synoptic scale environment. NCEP
will not use such soundings for their numerical weather prediction models. See NWS Upper
air Manual 10-1401 for more information on radiosonde releases during thunderstorm
activity.

Exhibit 11-20 shows a typical temperature and dewpoint temperature profile from a radiosonde that
was released into a thunderstorm. Note the very erratic temperatures from near surface to about 18
minutes. Exhibit 11-21 shows numerous Check Messages for superadiabatic lapse rates.
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Exhibit 11-20: Typical temperature and dewpoint profile inside a thunderstorm
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Exhibit 11-21: Check Messages from a sounding inside a thunderstorm

Other data problems encountered when a radiosonde enters a thunderstorm include very erratic wind
directions and speeds, moist-biased RH data, and erratic ascent rates.

Sometimes there will be no thunderstorm at release time, but there is convective activity in the area
some distance away from the release point. After release, the radiosonde will enter or go near a
thunderstorm or a developing one. The temperature profile and check messages will be similar to
those seen in Exhibits 11-20 and 11-21. If there is convective activity occurring in the area at
release time, monitor the sounding data and Check Messages closely. If the radiosonde enters or
goes near a thunderstorm, follows these steps:

1. Examine the temperature data plot and Check Messages.
2. If the temperature data looks very erratic and there are numerous Check Messages for

superadiabatic lapse rates, terminate the sounding at the point where the temperature data
first became erratic.

IMPORTANT: Never launch a radiosonde just before 11:00 or 23:00 UTC in an attempt to get a
synoptic sounding off before a thunderstorm arrives.

11.5 Relative Humidity Data Problems

Of all the data provided by radiosondes, verifying the accuracy of the Relative Humidity data profile
can be difficult since moisture in the atmosphere can vary significantly with height and over a short
time. Many RH data problems are caused by limitations of the sensor technology and this section
covers some of the more common problems.

NOTE: RRS does not provide Check Messages for RH data so monitor the RH profile carefully
and edit the data if necessary.
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11.5.1 Rapid Change in RH Off Surface

The RH sensor at times may indicate significantly lower or higher readings immediately off surface
because the surface weather observation of RH does not agree with the first RH data reported from
the radiosonde after release. Significant drying off surface is more common and is possibly caused
by the RH sensor not being properly ventilated after release. Exhibit 11-21 shows and example
where the Surface RH was 92% but the first RH data reported from the radiosonde was 76%.

If the difference between the surface weather RH observation and the first RH data point aloft
exceeds 5%, follow these steps:

1. Using the RH plot, determine the time it took for the RH sensor to recover (i.e, RH data
increases) and provide RH measurements more in line with the surface weather observation.
The example in Exhibit 11-22 shows that it took about 0.7 minutes for the sensor to recover.

2. Delete all the RH in the erroneous layer.

3. Correcting this RH anomaly should not require the deletion of more than 1 minute of data. If
it appears that it took more than 1 minute for the sensor to recover, do not delete more than 1
minute of RH data. Let the sounding proceed, but continue to monitor the RH data for any
further problems.

4. Significant discrepancies in RH off surface may also be caused by the surface weather
equipment being out of calibration or poorly sited. The equipment should be checked by an
electronics technician to make sure it is operating correctly. Routine maintenance of the
equipment is essential.

la = | Dlﬁl Display Elapsed Time (min) ¥s Relative Humidity (%) <1 =1 3
Elapsed 5 hed |G i C d - .
Tilljne Pressure Height Temperature F;; :I

[Minutes) [hPa] [m) IC) 0.9
0.00 978.24 190 -7.90 920
002 477 95 133 802 760 03]
003 q977.27 198 -8.08 767
0.05 97657 20 817 776 =771
0.07 976.88 203 825 78.4 =
0.03 978.18 215 A3 741 ;’] 64
010 974.52 220 836 746 £
012 973.50 228 -8.40 748 b
013 97305 2% 646 0.4 TI5
015 qr2.28 ekt A5 208 %
017 971.57 244 855 2.2 i J.44
018 970.86 243 857 216
0.20 70,11 255 a6z 821 03
0.22 969.40 261 -8.70 825
021 ac0.72 260 0.77 0.2 024
0.25 967.97 272 8.7 84.0
0.27 967.23 278 876 4.4
028 96654 28¢ 871 848 o
0.30 9E6.52 290 878 85.2 5
032 965.08 296 874 858 a Teols sl e Tl oty e e —Tr Tl T
033 96437 ] 566 965 0072 74 76 78 B0 B2 84 86 583 90 92 54 95 98
1 | — Relatio Humity 0%
038 %6223 318 ar 885 |~ S Reistive Bmiddy, i

4| | LI A Corrected Relative Humidity —

Exhibit 11-22: Processed Data and Relative Humidity Plot showing rapid drying off surface
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11.5.2 Layers of Constant 1% RH Values

Sometimes if the RH sensor is exposed to high RH aloft followed by rapid drying (e.g., the
radiosonde exits a cloud or inversion layer) the RH data will show prolonged periods of constant 1%
RH values. Sometimes the sensor recovers while other times it does not. If prolonged periods of
constant 1% RH data occur in the sounding, follow these steps:

1. If layer of constant 1% RH values persists for less than 15 minutes, and then recovers, leave

the RH data as is. Do not delete the data. Exhibit 11-23 shows an example of such a RH
profile.
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Exhibit 11-23: RH plot showing layers of 1% RH values lasting less than 15 minutes

2. If the constant 1% RH values persist for more than 15 minutes, the sensor has likely failed
completely and all the RH data from the start of the 1% values to flight termination needs to

be deleted. Exhibit 11-24 shows an example of such a RH data profile. The RH sensor failed
at about 12 minutes into the sounding.
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Display Elapsed Time (min) vs Relative Humidity (%)
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Exhibit 11-24: RH data showing senor failure at about 12 minutes
11.5.3 Noisy or Erratic RH Data

At times the RH data plot will show one or more layers of very erratic values. They tend to occur
after the RH sensor is exposed to high RH during a portion of the sounding. They can persist for
about 30 seconds or more. Exhibit 11-25 shows a RH data plot with erratic RH from about 28 to 33
minutes into the sounding. Such erratic RH values are not real and RRS does not delete such levels
as it does with very erratic temperature or pressure values. The result can be a huge TTBB coded
message with numerous, erroneous RH levels that are of no value to data users.

If the sounding shows very erratic RH data, follow these steps:

1. Use the RH data plot identify the area of erratic data. Use the Zoom feature to help define the
start and end times of the erratic data. Delete all the RH data in the erratic layer.

2. The WMO Levels Tabular Display can also be used to help identify the erratic RH layer(s)
by noting portions of the table where 10 or more RH levels were selected, but they are only 1
mb or less apart from one another. Exhibit 11-26 shows an example of the levels display with
numerous RH levels selected.
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Exhibit 11-25: RH data plot with erratic RH data from about 28 to 33 minutes into the sounding.

Ela_psed Smoothed Comected RH b
Tlme Pressure | Temperature (%) Reazon
[Minutesz] [hPa] IC]
4218 320,67 -26.90] 16.2| FH
203 6% 75| RH
3943 6% 243 RH
@y a0 132 AH.
HN8ES) -27.09) 237 RH
a3 277 121] RH|
317.79] 27.23| 03| RH
316.83 2741 74| RH|
J1ESS 2744 143 FH
9523 2763 38 AH
314.75) -27ES| 185 RH
LN IRk | 31 AH.
N309) 2787 1.7 FRH
| nz23| -28.00| 258 RH
4328 RN -28.18] 157 RH it

Exhibit 11-26:  WMO Levels Table showing numerous RH levels selected less than 1 hPa apart.
11.5.4 High RH in the Stratosphere

On occasion, the radiosonde will pass through a thick cloud or precipitation layer and the RH sensor
absorbs excessive moisture or becomes ice covered. The radiosonde later enters drier air, but the
RH sensor never dries out and RH values remain biased too high for the remainder of the sounding.
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This will be readily apparent by examining the RH data plot above 300 mb, where RH in the
atmosphere is typically well below 30%.

If the RH plot shows 30% or higher RH values persisting from above 300 mb to sounding
termination, follow these steps.

1. After flight termination, delete all the RH data from 300 mb to the end of the sounding.

2. If the TTAA and TTBB coded messages were transmitted earlier without the RH data edits
as noted in step 1, retransmit them with the RH data edits applied.

11.6 Wind Data

Unlike the wind data obtained from the old MicroART system, GPS winds from RRS are quite
accurate and it is rare there will be problems. Wind speeds over 200 knots have been accurately
measured from GPS radiosondes. Likewise, light and variable winds are also accurately measured.
Yet, it is common to see Check Messages for wind speed and direction changes and Exhibit 11-27
shows a typical example.

[15c

== Check Messages Display

Check Mezsages

Wind direction change of up bo 107,36 degrees./min frorm 3,78 and 5.58.
“Wind zpeed change of up to 26.46 knots/min from 41.18 and 42.93.
“Wind direction change of up to 13,23 degrees/min from 44.00 and 45.37.
Wind speed change of up to 26.55 knots/min from 46.03 and 428,43
Wind direction change of up to 102.79 degrees./min frorm 55.50 and BE. 85,

Exhibit 11-27: Typical wind speed and direction Check Messages

If there are Check Messages for wind speed and direction changes they can be mostly ignored and
no action to edit the data needs to be taken. Don’t delete wind data unless it is certain they are in
error.

If the sounding shows wind data Check Messages numbering 12 or more you should verify the wind
data accuracy, follow these steps:

1. Using the previous sounding, aircraft data, WSR-88D winds, and/or wind profilers verify the
accuracy of the radiosonde winds. If the wind data look reasonably accurate, no further

action needs to be taken.

2. [If the observer is certain the winds are bad and has no doubts, then all the wind data in the
erroneous layer need to be deleted.
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11.6.1 Missing Winds

While the accuracy of the GPS winds are very good, there will be times when there is GPS loss and
the wind data are missing for several minutes or more off surface or in thick layers elsewhere in the
sounding. Sometimes all the winds are missing in the sounding.

If there are significant amounts (several minutes or more) of missing winds during the sounding
notify the WFO lead forecaster and NCEP SDM. A second release may be required are the wind
data are deemed essential. If there are frequent soundings with missing winds, notify the office
electronics technician and the Regional Office Upper air Program Manager. There may be a ground
equipment problem or a problem with the radiosonde shipment.

11.7 Data Spikes

Data spikes in the plots may be seen with any of the radiosonde data, but they will be more common
with the RH data as the RRS software does not apply a data outlier removal algorithm to these data.
When data spikes occur, the data plots will show one or more data points that are an extreme
departure from the other plotted data. Exhibit 11-28 shows a data spike in the dewpoint temperature
plot. The RH data plot would also this problem.
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Exhibit 11-28: Data spike in the dewpoint temperature plot

Sometimes the outlier removal algorithm does not remove all the erroneous temperature data and a
spike will appear in the temperature and RH data. Exhibit 11-29 shows a temperature and dewpoint
spike at 8.7 minutes. The spike in temperature also caused a Check Message for a nearly 30C/km
lapse rate to appear.
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Display Elapsed Time (min) vs Temperature (deg)

Elapsed Time {min)

Temperature (deg)

Raw Temperature —_— Corrected Temperature — Dewpoint Temperature —

Exhibit 11-29: Temperature and dewpoint spike at 8.7 minutes
After identifying data spike in the plotted data, follow these steps.
1. Expand the data plot to help better find beginning and end points of the data spike. Exhibit

11-30 is a zoomed in view of the data spike shown in Exhibit 11-28 and indicates the spike
occurring at about 29.3 minutes into the sounding.
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Exhibit 11-30: Zoomed in view of the dewpoint spike as seen in Exhibit 11-28
2. Go to the Processed Data Tabular Display, locate the data spike, and delete the data.

11.8 Radiosonde or Sensor Failure

NWS uses over 75,000 radiosondes across the 92 upper air station network each year. A small
percentage of them will have serious defects or calibration problems. Sometimes these problems
will not be detected by the observer or the software during radiosonde preparation and baseline. It’s
only when the radiosonde is aloft that data problems become apparent. When a radiosonde is not
working correctly or is poorly calibrated at the factory one or more of the following may occur
during the sounding:

e Abrupt rise or unrealistic drop in pressure exceeding 5 mb just off surface or aloft.
Numerous check messages for super-adiabatic lapse rates, fast ascent rates, increasing
pressure levels, and changes in heights and temperatures from the previous sounding.
Erratic pressure, temperature, or RH data

Frequent data drop-outs or spikes

Freezing levels occurring at 6,000 meters or higher

Early flight termination owing to battery or radiosonde failure

All GPS winds are missing

In some cases the software will detect problems and correctly terminate the sounding early. Many
times it does not. Exhibit 11-31 shows an example of a pressure sensor failure clearly occurring at
46.5 minutes. Check Messages were generated for the increasing pressure levels deleted by the
software, but the flight was not automatically terminated until 48.6 minutes. Over two minutes of
erroneous data remained and appeared in the coded messages.
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Display Elapsed Time (min) vs Pressure (hPa)
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Exhibit 11-31: Pressure data plot showing sensor failure at 46.5 minutes

Thus, it is important to monitor all flight data and take action to edit the data and if necessary,
terminate the sounding early. Never assume that the software will detect all bad data and terminate
the sounding correctly. If problems with radiosonde data appear to be occurring often with a
particular radiosonde shipment, promptly notify the Regional Office Upper air Program Manager.
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12. Rework — Reprocessing Flights

12.1 Introduction

This chapter provides covers Rework mode and its use in reprocessing flights. Rework is used for
several reasons. Some of the most common reasons are:

1. To correct data after a flight has been completed for re-transmition to NCEP and NCDC.
2. Quality control observations and assess operator performance.
3. Provide operator training.

NOTE: You have up to six hours from the observation termination time to rework a flight and
re-transmit it to NCEP.

Rework mode allows the observer to open a previous flight and review and edit the flight data.
Rework contains most of the capabilities available in the Live Flight mode. Observers should
become familiar with Reworking flights, since it is a useful tool for reviewing flight data and the
only means of transmitting data in the event of a software crash.

12.2 Rework Functions

Rework mode has the same functions available as the post-termination portion of a Live Flight, with
the exception of anything to do with monitoring and controlling RRS hardware. The observer can
review, Mark, Code and transmit flight data the same as in Live Flight mode.

The transmitting of the WMO Coded Messages is partially restricted in Rework. The WMO Coded
Messages can only be transmitted within 6 hours of the observation termination time. Chapter 8
describes in detail the Coding and transmission of the WMO Coded Messages.

NOTE: For more information on reviewing or Marking flight review Chapters 5 through 7

12.3 Starting Rework

NOTE: The Baseline Display and Waiting for Balloon Release Display can not be viewed in
Rework.

Follow these steps:

8. Select the Perform rework of a previous flight from the Main menu (Exhibit 12-1).
Alternatively, select the Open Rework option from the Flight pull-down menu.
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What do you want to do now? B

@ | Run a live flight

®n| Fun a simulated flight

@ Enter offline mo de

EE‘ Ferorm rework of a previous flight
p

Exhibit 12-1 Flight Options

9. Select the flight to Rework from the Previous Flight window (Exhibit 12-2) and click OK

button.
x|
Station Date Haour Asc  Rel
9010 2004-08-03 17 287 1 :l
E9010  2004-08-03 19 258 1
63010  2004-08-04 15 259 1
63010  2004-08-10 16 260 1
63010  2004-08-16 18 261 1
B9010  2004-08-17 14 262 1
693991 2004-08-17 17 242 1
B3010  2004-08-17 18 263 1
63010 20040817 21 264 1
200 i . 143 1
3010 2004-08-20 17 2BR 1
E9010  2004-08-20 20 266 1
9010 2004-08-23 18 267 1
3010  2004-08-25 20 268 1
63010  2004-08-26 19 269 1
63010 2004-08-27 17 270 1
63010 2004-08-27 21 271 1 -

Cancel | Q\K I

)
Exhibit 12-2 Previous Flight Window

NOTE: The flights are listed in chronological order including flights that were imported from
other sites.

10. In the Select Station Data window, select the Station Data of the station where the flight
being reworked has taken place option. Then click the Continue button (Exhibit 12-3).
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Select Station Data Ei I

Select 3 Station Data ta load and use during the Rewark.

™ Station Data of the curent station

(& Station Data of the station where the flight being reworked has taken place

Exhibit 12-3 Select Station Data

| NOTE: The Station Data of the current station data option is not typically used. |

11. The RWS opens in Rework mode, and the observer can now review the flight data (Exhibit
12-4).

f50C; 570 REL: 1 _Mu:ude: Femark [Phase: Rework,

Exhibit 12-4 Rework Mode

12.4 Rework as a Flight Recovery Tool

In the event of a software crash, RWS will automatically open the flight data in Rework once RWS
software is restarted. This allows the observer to review, Mark, Code and transmit the flight data.

On very rare occasions, RWS will not automatically reopen the flight data in Rework. Check the
Rework list of flights for the current ascension number (Exhibit 12-2). If the flight is not listed in
the Rework list flights, it cannot be Reworked and an additional flight may be necessary.
12.5 Exiting Rework

1. To close Rework mode, select the Close option from the Flight pull-down menu.

2. If the flight was not recovered from a software crash.

a. A pop-up window will then appear to confirm that the observer wants to close
Rework (Exhibit 12-5). Click Yes.
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RWS X

\_‘?/ Lo wou REALLY want to close this rework session and go ko offline mode?

Yes Mo |

Exhibit 12-5 Confirmation to Close Rework

b. Another pop-up window will appear asking if the changes made to the flight data
should be committed (saved) (Exhibit 12-6). Click Yes to save changes to the flight
data or No to not to save changes to the flight data.

BMWS X

Closing the Flight commits all data, if any, modified during the Rewark session,
Click %es to commit changes and close the flight.
Click Mo ko close without commit.

Yes Mo

Exhibit 12-6 Commit/Save Changes to Flight

3. If the was recovered from a software crash.

a. A pop-up window will appear as a reminder that Rework mode does not have access
to the Hardware (Exhibit 12-7).

RWS X)

i Reminder! RWS was in Flight recovery mode (Rework) and did not have access to Hardware.
IF wou wish ko kurm off the UPS, please use the Hardware Display in OFfline mode.

Exhibit 12-7 Rework cannot access the Hardware

NOTE: To turn the UPS off, use the UPS Maintenance in the Offline Maintenance Suite
(Exhibit 12-8 and 12-9) or use the Hardware Status in Live Flight Mode (Exhibit 12-10).
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£z Offline Maintenance Menu [g| UPS Control

SPS Power Test
Maintenance ’1_ Inkertdet M aintenance Test Battery
COM port

Sippican Maintenance Test Lights/Alarm
Power On

Test Power Fail
RSOIS
COk port RS0IS Maintenance UPS Monitar

’7 Battery Test ’7
FDEB Model Result
COM port PDE Maintenance

RS State

T|

T|

Status |No Response Tip |

Tripl |

COM poart 1 TRS Maintenance
Batten 0 4 Fun i} mif
ups
Batterny 0 Wdo Temperature |0 C
COM part 1 ( UPS Maintenance ]
Line Yoltage 0 Wac Max Volkage |0 e
AwIPS

Do setup in Test program Interface Test Output 0 Wac Min Yoltage |0 Wac

Exhibit 12-8 Offline Maintenance Suite

Exhibit 12-9 UPS Maintenance

x|

UPS J Power:On line Power, Battery Capacity(%]: 95.00 ' Paower On/0ff UPS | I
SPS Online - waiting for SPS ta reset.. PTU Mo data until baseline. ‘

GPS No status until baseline.
RSOIS J Receiving data
FDB H 00200

TRS FRissst J Receiving data Command

Line Replaceatle Units I 0000000000

SCA oono MU 0oooog
Fecaiver 0000 Scanrer 0o
Local COU 0000 Fiemate COU - 0000

Power Supply  Vaoltage 0K

LAN J Connection Made
MODEM x Modem unavailable
FRINTER Test ? Unknowr

Disk Space 33567 MBytes of avallable disk space Cloze
Exhibit 12-10 Hardware Status

b. Another pop-up window will appear asking if the changes made to the flight data

should be committed (saved) (Exhibit 12-11). Click Yes to save changes to the flight
data.
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Closing the Flight commits all data, if any, modified during the Rework session,
Click ¥es to commit changes and close the Flight.
Click Mo to close without commit,

Yes Mo

Exhibit 12-11 Commit/Save Changes to Flight

c. If the flight was marked unsuccessful, a pop-up message will appear asking if the
observer wants to run another release of the same ascension (Exhibit 12-12). Section
9.4 describes the multiple releases. If another release is not necessary, click No.

wi'ould wou like to run a new release of this ascension?

Yes Mo

Exhibit 12-12 New Release Prompt

d. Finally, the Select an Active Release pop-up window will appear. Select the
appropriate release for the current ascension number. This is usually the flight that
reached the highest altitude with good data. Then click OK.

Select Active Release
All releazes were unsuccessful; pick the active releasze.
Azocenzion: 20
% Release 1 " Beleaze? " Beleaze 3
" More
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13. Station Data

13.1 Introduction

The station data must be entered as a part of the RWS software installation. These data can be
entered directly from a WSH database by the Site Manager/Administrator. Once the data has been
entered, updates are infrequent.

13.2 Station Data Display

The station resident data is used by the RRS software to ensure that data transmitted reflects the
proper station data, radiosonde type, tracking method and equipment, along with communication
header information. The station data consists of two sections. The left side of the display (known
as the Master Station Data) is maintained by WSH. No changes may be made by the site to this
screen display unless authorized by WSH. The right side of the screen display (known as the
Local Station Data) may be entered by the site Manager/Administrator. (Exhibit 13-1)

Station Data Display

[ Sterli vA Release Point Pressure Correction (hPa) 0.20
terling, Target Antenna Azimuth Ancle (Ded) 0.00
—— 72403 Target Antenna Elevation Angle (Deg) 0.00
umber
Bazestation GPS Antenna Elevation (m WGSE4) 63.55
— 1 Bazestation GPS Antenna Elevation (m ML) 95.50
ecion
g Bazestation GPS Antenna (N+/S- do:mimiss ) 38:58:35.97033
T KIAD Baszestation GPS Antenns (E+M- di:mim: ss 1) F7:28:37 66570
ion
TRS Elevation (m M3L) 93.37
TRS Latitude (M+/5- dd:mm:ss.f) 38:58:36.0
BN
93734 TRS Longitude (E+tA- dd:mmi sz 1) FF28:37.7
— KLWX Orientation Correction Azimuth Angle (Deg) 0.00
Crientation Correction Elevation Angle (Deg) 0.00
P IAD Surface Observation Equipment Type RSOIS
RS0IS Distance from Release Point (m) 70.70
] ] Surface Observation Equipment Elewation (m MSL) 83.00
Station Latitucle (clo:mm: i
on LS (e 38:58:33 Surface Observation Equipment Bearing (Deg) 170.00
. P — Radiozonde Type Sippican Mark IlA GPS
T s Ground Receiving System IMS-2000 (TRS)
. . Radiozonde Tracking Methood GPS
Station Elewation (m MSL) 83.535 Barometer Height (m ML) 93.53
Baill Shetter T i
Baze Pressure (hPa) 850 B:Ilzz: Gaes o e :_:'::i_hu?nav
Cperat | F H:
Relesze Point Latitude (dd:mm:ss) 38:58:36 P (A ey () 1576 00
Rooftop Release No
W0 Header (FZL
Release Point Longitude (ddd:mim:es) | F7:28:38 ot (G2E) KOS
VMO Header (MAR) USUS41
M0 Header (SGL
Release Point Elevation (m MSL) 85.626 ol (500 uMusa1
MO Header (ABY) UFUS41
WD Header (ULG
Master Station Data Version 1.0.0.7 EeeER0) HELSS
Host Computer AWIP
Cancel LDAD Infa

Exhibit 13-1 Station Data Display
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13.2.1 National Weather Service Headquarters Maintained Data

The Master Station Data contains basic information about the station that changes infrequently. This
section is locked and should only be updated in coordination with WSH. The blocks include the
Station Name, WMO Number, WMO Region, Station ID, WBAN, Latitude, Longitude, Elevation,
etc. During installation, a site need only enter the proper WMO Number to populate the Master
Station Data (Exhibit 13-2.).

Station Mame Sterling, VA
VMO Mumber 72403
VMO Region 4

Station ID KIAD
BN 93734
WO D KLWX
AWIPS HXE (FAL) D 1AD
Station Latitude (dd:mm: =) 38:58:33
Station Longitude: (ddc:mm;:==) F1:28:37
Station Elevation (m ML) 83.535
Baze Pressure (hPa) 850
Releaze Point Latitude (dd:mm:s=) 38:58:36
Releaze Point Longitude (ddd:mm:ss) | F7:28:38
Release Point Elevation (m MSL) 85.626
Master Station Data Version 1.0.0.7

Exhibit 13-2 WSH Maintained Data

NOTE: During RRS installation, a survey is done to ensure the Lat/Long and Elevation for the
Release Point, Baseline Point and TRS are correct. Any corrections or updates made
must be sent to the WSH to update the Master Station Database.

13.2.2 Data Entered and Maintained by Station
The Local Station Data can be entered and maintained by the Site Manager/Administrator (Exhibit

13-3). Accuracy of the information entered is essential and changes other than gas type, radiosonde
type, and surface observation equipment must be coordinated with NWSH prior to implementation.
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Release Poirt Pressure Correction (hPa) 0.20

Target Antenna Azimuth Angle (Deg) 0.00

Target Antenna Elevation Angle (Deg) 0.00

Basestation GPS Antenna Elevation (mWGEE54) 63.55
Basestation GPS Antenna Elevation (m MSL) 95.50
Basestation GPS Antenna (MN+/5- dd:mm: s3.1) 38:58:35.97033
Bazestation GPS Antenna (E+in- dod:mm:ss ) 2837 66570
TRS Elewation (m MSL) 93.37

TRS Latitude (N+/5- do:mm:ss ) 38:58:36.0

TRS Longitude (E+AY- dd:mm: s 1) JT:28:37.7
Crientation Correction Azimuth Angle (Deg) 0.00

Crientation Correction Elevation Anale (Ded) 0.00

Surface Ohservation Equipment Type RSOQIS

RS0IS Distance from Release Point (m) 70.70

Surface Ohaervation Equipmeant Elevation (m MSL) 83.00

Surface Ohservation Equipment Bearing (Deg) 170.00

Radiozonde Type

Sippican Mark lIA GPS

Ground Receiving System

IMS-2000 (TRS)

Radiozonde Tracking Method GPS
Barometer Height (m MSL) 83.53
Balloon Shetter Type High Bay
Balloon Gas Helium
Operational Frequency (MHz) 1676.00
Roottop Release Ho

VMO Header (FZL) UXus41
WO Header (AR Usus41
WD Header (SGL) UMUS41
WO Header (4B UFUS41
WO Headder (ULG) NXUS41
Hast Computer AWIP

Start RWS.

Exhibit 13-3 Station Maintained Data

13.3 Viewing Station Data

To enter the station data:

Whal du you wanl Le du niww?

EI RAun a live flight
Aun & simulated flight

Enter afiline mocla

Ferform rework. of a previous flight

¥ Awews displa this window of starp

Exhibit 13-4 Options Window

2. In the main menu, select Enter offline mode (Exhibit 13-4).
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Flight Edit Tables Ploks  Messag
']
@ 5 =

——— Preflight Info g
ton Flight Suranary:

Calibration

v Info Bar

Exhibit 13-5  View Options

3. Select the Station Info from the View pull-down menu (Exhibit 13-5). The Station Data
appears (Exhibit 13-6).

Station Data Display

T . Release Point Pressure Correction (hPa) 0.20
fon Hame Sterling, YA Target Antenna Azimuth Angle (Deg) 0.00
Target Antenna Elevation Angle (Deg) 0.00
RS A Basestation GPS Antenna Elevation (mWG354) 63.55
— Bagzestation GPS Antenna Elevation (m ML) 95.50
e ; Biasestation GPS Antenna (H+/5- dd:mm ss.f) 38:58:35.97033
Lton D Bazestation GPS Antenna (E+iM- do:mim: 2z 1) F7:28:37 66570
on a0 TR Elevation (m ML) 93.37
o 9974 TRS Latitucle (N+/S- detmimiss f) 38:58:36.0
TRS Longitude (E+i- do:mim =z 1) JI:28:37.7
Origrtation Correction Azimuth Angle (Deg) 0.00
[RFOID KLWX Orientation Correction Elevation Angle (Deg) 0.00
Surface Obszervation Equipment Type RSOIS
ARSI (AP IAD RS0OIS Distance from Relzase Point (m) 70.70
i j . Surface Observation Equipment Elevation (m MSL) 83.00
ST (LEHUEE (G 5] 38:58:33 Surface Obzervation Equipmert Bearing (Deg) 170.00
T T e S—— Radiosonde Type Sippican Mark llA GPS
4 o ST Ground Receiving System IMS-2000 {TRS)
Radiosonde Tracking Method GPS
Station Elewation [m M3L) 83.535 Barometer Height (m ML) §3.53
Balloon Shelter Type i
s EssIre i) 850 B:Iloon Gas = :_:ag_l:lu ?nav
Operational Frequency (MHZ
Release Point Latitude (dd:mm:ss) 38:58:36 R:oﬂop Releasz il 2 Lﬁ?ﬁ.“u
[1]
O Header (FZL
Relesze Point Longitude (ddd:mm:zs) | F7:28:38 VMO Heoader EMANJJ H;Egi:
WO Header (SGL
Relesse Point Elevation (m ML) 85.626 MO Headar EAEIV)) HEI!IJSS::
WO Header (ULG:
Master Station Data Version 1.0.0.7 Host Compu‘tef J :\)’(\:_Ilgﬂ
Cancel LDAD Info

Exhibit 13-6 Station Data
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13.3.1 Entering Individual Data Blocks

The entries in the right section of the Station Data Display may be entered by the site
Manager/Administrator. It is important to remember changes in Latitude, Longitude, Elevation,
Tracking System, Radiosonde Type, and others must be coordinated ahead of time to allow users to
make the adjustments in their databases.

1. Release Point Pressure Correction (hPa) - Derived by finding the difference of elevation
at the Station Elevation or baseline point and the release point. Enter to the nearest .1 hPa.
See Table 13-1 for determining the correction.

Correction: ~ Positive if the release point height is lower than the baseline height
Negative if the release point height is higher than the baseline height

NOTE: Release point height is the height of the inflation building’s floor in meters + 1.2
meters. (Approximates the point where the instrument is typically released.)
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Chapter 13 — Station Data

Pressure Correction in hPa Applied to Radiosonde Baseline Station Pressure
Barome_ter Height Barometer Elevation in Meters Mean Sea Level
Re|ea3eM|:I>r;Lijr?t Height | --5to | 299.5- 599.5- | 899.5- 1199.5- 1499.5- 1799.5-
(meters) 299.4 | 5994 899.4 1199.4 1499.4 1799.4 2199.4
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
3 0.4 0.3 0.3 0.3 0.3 0.3 0.3
4 0.5 0.5 0.4 0.4 0.4 0.4 0.4
5 0.6 0.6 0.6 0.6 0.5 0.5 0.5
6 0.7 0.7 0.7 0.7 0.6 0.6 0.6
7 0.8 0.8 0.8 0.8 0.7 0.7 0.7
8 0.9 0.9 0.9 0.9 0.8 0.8 0.8
9 1.1 1.1 1.0 1.0 1.0 0.9 0.9
10 1.2 1.2 1.1 1.1 1.1 1.0 1.0
11 1.3 1.3 1.2 1.2 1.2 1.1 1.1
12 1.4 1.4 1.3 1.3 1.3 1.2 1.2
13 1.6 1.5 1.5 1.4 1.4 1.3 1.3
14 1.7 1.6 1.6 1.5 1.5 1.4 1.4
15 1.8 1.7 1.7 1.7 1.6 1.5 1.5
26 3.1 3.0 2.9 2.8 2.7 2.7 2.6
27 3.2 3.1 3.0 2.9 2.8 2.8 2.7
28 3.3 3.2 3.1 3.0 3.0 2.9 2.8
29 3.4 3.3 3.2 3.2 3.1 3.0 2.9
30 3.6 3.5 3.4 3.3 3.2 3.1 3.0

Table 13-1 Pressure Correction for Difference in Baseline and Release Point Heights

NOTE: If the release point height is higher than the baseline height then the correction is

NEGATIVE.
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Local Station Data

Target Antenna Azimuth Angle (Deg)

Enter to the nearest .01 of a degree. Azimuth relative to True North. (RDF only)
Target Antenna Elevation Angle (Deg)

Enter to the nearest .01 of a degree. (RDF only)

Basestation GPS Elevation (m WGS84)

Enter to the nearest 0.1 of a meter above MSL.

Basestation GPS Elevation (m MSL)

Enter to the nearest 0.1 of a meter above MSL.

Basestation GPS Latitude (N+S- ddmmss.f)

Enter to the nearest 0.1 of a second.

Basestation GPS Longitude (E+W- ddmmss.f)

Enter to the nearest 0.1 of a second.

TRS Elevation (msl)

Enter to the nearest 0.1 of a meter above MSL.

TRS Latitude (N+/S- ddmmss.f)

Enter to the nearest .1 of a second.

TRS Longitude (E+/W- ddmmss.f)

Enter to the nearest 0.1 of a second.

Orientation Correction Azimuth Angle (Deg)

Enter to .01 degrees with RDF only

Orientation Correction Elevation Angle(Deg)

Enter to .01 degrees with RDF only

Surface Observation Equipment Type

Toggle Options (RSOIS and Other). If RSOIS is not installed or inoperative, use Other.
RSOIS Distance from Release Point (m)

To the nearest 0.1 of a meter.

Surface Observation Equipment Elevation (m MSL)

Elevation of the Temp/RH unit to the nearest .1 of a meter.
Surface Observation Equipment Bearing (Deg)

Enter to the nearest .01 relative to True North.

Radiosonde Type

Toggle Options (Sippican Mark IIA GPS and InterMet 3010 GPS)
Ground Receiving System

Toggle Options -IMS-2000 (TRS), IMS-1500C, and Other
Radiosonde Tracking Method

Toggle Options (GPS and RDF)

Barometer Height (m MSL)

Enter the baseline height to the nearest 0.1 meters. This is the Station Elevation. Height of
barometer and baseline point should be the same.

Balloon Shelter Type

Toggle Options (High Bay, Low Bay, BILS, Roof-Top BILS, and Not Specified)
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Chapter 13 — Station Data
Local Station Data (Cont’d)

Balloon Gas

Toggle Options (Hydrogen, Helium, and Natural Gas)

Operating Frequencies (MHz)

Operator entered value - Allowable Values (1676 MHz, 1678 MHz, 1680 MHz and 1682
MHz)

Rooftop Release

Toggle Options (YES and NO)

WMO Header (FZL)

Header for RADAT or Freezing Level Header information

WMO Header (MAN)

Header for Mandatory Levels SFC - 100 hPa

WMO Header (SGL)

Header for Significant Levels SFC - 100 hPa

WMO Header (ABYV)

Header for Levels Above 100 hPa

WMO Header (ULG)

Header for Significant Levels Above 100 hPa

Host Computer

AWIP only option

LDAD Information

This information is required to ensure the coded messages are transmitted. The
communication parameters allow the site to send the messages via the LAN or phone lines.

2. Clicking on the LDAD Info button at the bottom of the Station Data Display allows the
observer to view the communication routes (Exhibit 13-7).

LFIVILF -3 1

UFUS41
NXUS41
AWIP

! LDAD Info !

Exhibit 13-7 LDAD Information

3. The following window appears after the LDAD Info button is clicked upon. This window
shows the LAN and multiple Phone lines options available. (Exhibit 13-8)
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X

Tope | Phaone Murnber | Server [P | Lser Mame |
LAM I\ 123.456.78.90 LEEMane
Fhone 1 ™% 3071333800 123.456.73.90 Lzermnane
FPhone 2 13017131842 123.456.78.90 LzErmnanme
Phone 3 1307131795 1234567390 usemame

k. | Cancel E dit

Exhibit 13-8 LAN and Phone Line Options

4. To edit, click the Type of communication line. Then click the Edit button.
5. The edit window appears for the communication line selected (Exhibit 13-9).

6. Click in the cell(s) to enter or edit the information. Click OK in the edit window, LDAD
Info window and the Station Data window to save the edits.

ﬁl

Tupe LaM

FPhone Murnber ||

Server P |1n.2m.3.1u
zer Name Irrstranamit
Password I ””””””””

HEEHRENH

Werify Paszword I

1] I Cancel |

Exhibit 13-9 Edit window for the communication lines

NOTE: If the LAN is down, the software will try each dial-up line 3 times prior to going to the
next each additional backup line.
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14. RWS Software Utilities

14.1 Introduction

The RWS software allows the users to go into the Tools option and select Utilities in the Offline
mode. The RWS Software Utilities has three major subsets. (Exhibit 14-1)

¢ Flight Management Utilities
e Application Utilities
¢ Administrative Utilities

Utilities are used by the operator to accomplish numerous tasks and functions, such as archival,
export, and system setup. The Site Manager or Site Administrator is allowed to accomplish other
tasks that are not covered in this user’s guide.

14.2 Flight Management Utilities

The Flight Management Ultilities has three options. The observer or administrator may enter the
following utilities or tool areas:

e NCDC Archive Utility
¢ Flight Export Utility
¢ Flight Summary Utility

NOTE: Selecting a flight to archive or export requires the operator to click on the far left
column for the flight or ascension number desired, and then click the “Archive” or
“Export” button.

179




Chapter 14 — RWS Software Ultilities

ight Management Liilties
~NCDC Archive Uity
Flight Export Utiliey B
Flight Summary Report Ascension Release o | pror— Flight ) 1]
: aht Archived? |WMO Humbe
=)+ Application Litiities Ll iy i
System Color Setup Ltk 0
- Flok Display Color Setup | 1 1 03-05-2003 18UTC ‘es Unsuccessful [No GEEE
- administrative Utiites 3 =
3 1 03-17-2003 18UTC es Successtul Mo 69991
| 1 03-19-2003 15UTC ‘es Unsuccsssful [No GEEEY
[ 9 1 03-20-2003 21UTC es Successtul Mo 69991
g 2 1 03-31-2003 200T¢ ‘es Successtl  [No sagat
o 3
13 1 04-01-2003 oouTC es Successtul Mo 69991
7 | 1 04-01-2003 120T¢ ‘es No sagat
5 s 1 04-01-2003 17UTC es Successtl (Mo GEEE
¢ e 1 04-02-2003 noUTe ‘es Successtl  [No sagat
I [T 1 04-02-2003 0sUTC ‘es Successhl  [No GEEE
"o 1 04-02-2003 17UTE ‘es Successtl  [No 6380
2 lag 1 05-12.2003 18UTC ‘es No GEEEN]
13 as 1 05-13.2003 15UTC es Successful  [No GEEEN
4 e 1 05-14-2003 13UTC ‘es Successhl  [No GEEEN]
[ =
4] | 3
Erehive

Exhibit 14-1 RWS Software Utilities

14.2.1 NCDC Archive Utility

Click on the NCDC Archive Utility option, Exhibit 14-2 appears. This utility allows the operator to
see which flights have or have not been archived and also indicates which flights were successful or
unsuccessful.

| NOTE: Flights from other sites are grayed out. They can not be archived. \

e | feee || 0 || | e |
i 1 1 11-27-2002 OBUTC res Unsuccessul |Yes 63003
8 2 1 11-27-2002 0EUTC o Unsuccessful |Yes 63005
E 3 1 11-27-2002 0auTC Tes Unsuccessul |Yes 63003

Exhibit 14-2 Archive Window

14.2.2 Flight Export Utility

Click on the Flight Export utility, Exhibit 14-3 appears. The operator may enter this utility to send
a file or flight information to another subdirectory or location.
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= RS Softwiare Utiites
& Fight Management Litltis
- NCDC prchive Lty
Ficht sunmery Repor: Ascension | Release Date Observation Time| Active Fi (I i T
| gt Archived? |WMO Humbe
=) Application Utiities R G
- System Color Setup Ll -
Piok Display Color Setup | 1 1 05.06-2003 180TC ves Unsuccessiul Mo 53091
Administrative Utiites 3 =
3 1 05172003 180TC ves Ho 53091
0 1 06192003 1507C ves Unsuceesstul Mo g9g91
e 1 06202003 21u1C ves Successiul Mo g9g91
B 12 1 03-31-2003 20UTC Ves Successtul Mo 69991
B 13 1 04-01-2003 0ouTC Ves Successtul Mo 69991
LN T 1 04-01-2003 1207c ves Ho 53091
e s 1 04-01-2003 17uTC ves Successiul Mo 53091
B T 1 04022003 ooute ves Successiul Mo sass1
N 1 04022003 osuTC ves Successiul Mo g9g91
[ 20 1 04-02-2003 17UTC Ves Success] ful Mo 69990
12 44 1 05-12-2003 18UTC Ves Mo GEEEN]
5 45 1 05-13-2003 15UTC Ves Successtul Mo GEEEN]
* s 1 05-14-2003 130TC ves Successiul Mo 83090
[ id
< | onl
Vo

Exhibit 14-3 Flight Export Utility

14.2.3 Flight Summary Utility

Click on the Flight Summary utility, a window similar to Exhibit 14-5 will appear. This utility
allows the operator to view a Flight Summary file from any of the flights that have been stored.

This is an excellent tool for determining site performance and a quick way to look at flights that may
have had problems or need special attention.

= RWS Software Utiltes Select fller cileria and cick Update,
= Flght Manzgement Ltikties
MCOC Archive Utilky Show: | All ’I Select | Vanous - Upd=e
Flight Export Utilty Select fight(s] from list below to wiew averages.
Flight Summary Repork . i - .
= Apglicakion Utiities Flght Averages Average Ascent Flate [m/min} Missing & Fiejected Percentages
System Color Setup Utiit Flight Duratian:  M/A Swface bo Terminzton: NAA& Pressurer NiA
Plot Display Color Satup | -
. .D Bc = " ._D etup L Slank Aange: N/A Suiface to 400 WPa: NA& Temperature: Mi
Admiristrative Ltiites Temination GPH fiom PTL: H/A
Tamination Pressura: NAA 400 hPa bo Terminabon: N AA AH: Nk
Last Wind GPH: N/A X
Minimum T A Suiface to 100 KRa; NA Wind Datzx NAA
Mozzle Lift: N/ 100 hPa bo Temmination: N AL
Obe. Balloon Lot
Flight Station Asc | Rel Obs. Date Hour Radiosonde Serial Balloon ManuTacturer Mumber

Exhibit 14-5 Flight Summary Selection Window
14.2.3.1 Flight Summary Options
At the top of Flight Summary Selection Window two different options may be used to select the type
of flights to review or the month the flight was flown. After selecting the type of flights and the

months, click on the “Update” button to list the flights meeting the selections chosen. (Exhibits 14-
6 and 14-7)
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Select |[TETTEDE

et (a0 |5 Lccessiul

0420073
0542003

CSuccezsful
Unsuccesshul 08/2003
Special 09/2003

1042003

1142003

1242003

0142004

0242004 hl
Exhibit 14-7 Month of Flight

Exhibit 14-6 Types of Flights

14.2.3.2 Individual Flight Summary Display

The individual Flight Summary Report shows critical flight performance data. Select a flight, then
click on the View button. A Flight Summary display similar to Exhibit 14-8 will appear.

x|
—Meta Data — Tropopause Level
w0 #: B3010 Level Elapzed Time [min]  Height [m]
Station D KHG First: B0.07 19166.32
Ascension Mumber. 271 Second: W& A&
Feleaze Mumber. 1 Third: M M
Observation Date: 8/27/2004
Observation Hour, 21 — Mean Low Level “Wind
Radiosonde Serial 3000004 Lewvel Speed [knotz] Direction
Balloon Manufacturer. 2 [KKS] Surface to 5000 feet: 13.84 270.00
Balloon Lat Mumber. 12345ad 5000 to 10,000 feet: 21.55 270.00
Mozzle Lift. 2345
Termination Reason: 8 — Maw Wwind
[Fadiosonde Failure] Lewel Elapsed Time [min] Speed [knots] Direction
Primary: B0.05 93.91 270.00
Showalter Stability Index: 21.00
Operator Initials: whb Siemwdy R s A
— Flight Data —&zcent Rate [mdmin] Fiaw Data
Flight Druration [min): 118.70 Surface to Termination: 296.40 Total PTU Intervals: 4452
Slant Range [m]: 0.00 Surface to 400 hPa: 362.22 Total Wind Intervals: 7123
Termination GPH fram PTU [m]: 35267.88 400 hPa ta Termination: 282.25 Missing & Fejected Pressure: 72
Termination Pressure [hFa): 5.30 Surface to 100 hPa: 326.50 Mizsing & Fejected Temperature: 72
Last wind GPH [m]: 35267.88 100 hPa to Termination: 27268 Mizzing & Rejected RH: 72
Minimum Temperature [C): -80.63 Mizzing & Rejected Wind Data: 0
—wind Shear
Frimary Shear Below [knots]: 4.47 Frimary Shear Above (knots):  4.67
Refiesh | Pin | ok |

Exhibit 14-8 Flight Summary Display
14.3 Application Utilities

The Application Utilities allows the user to look at the color setup being used with the system for
tabular data and plots. The administrator and operator may change these profiles. The two options
are System Color Setup and Plot Display Color Setup. (Exhibits 14-9 and 14-10) Changing colors
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requires only to click the left mouse button on the desired color, a window appears, and then select
the color you wish. .

[E- RS Software Ukilites

=1 Flight Management Ltilities
- NCDC Archive Utility
- Flight: Export Ukility

‘ Editing D ata
‘- Flight Summary Repork Missing Data

Bl .ﬁ.pplicatil:un Itilities - Rejected Data
o —sbern Color Setup Lt

: Guestionable D ata
- Flot Display Color Setup | Wwaiting For Felease B ackground
- Administrative Ukilites - ‘waiting For ReleaseT et

Exhibit 14-9 System Color Setup

NOTE: Each observer may change the system and plot colors. The change will not affect other
users

[=]- RS Software Ltilites

=- Flight Managernent Utilities
- NCDC Archive Utilicy

i~ Flight Export Ukility
Flight Surrnary Report
[=J- Application Utilities

System Color Setup Ukl
8[|t Display Color Setup
- Bdministrative Ukilites

FParameter 1
Parameter 2
Parameter 3
Parameter 4
FParameter &
Parameter &
Symbal Checked
Symbal UnChecked
Gnd Lines

Exhibit 14-10 Plot Display Color Setup

Parameter 1 On all plots - The far left parameter descriptor

Parameter 2 On all plots - The 2nd parameter descriptor from the left

Parameter 3 The 3rd parameter descriptor from the left or if only 2 parameters
shown - It will be used for an overlay plot

Parameter 4 The 4th parameter descriptor from the left or if 3 parameters shown -
It will be used for an overlay plot

Parameter 5 The 5th parameter descriptor from the left or if 4 parameters shown -
It will be used for an overlay plot
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Parameter 6

The 6th parameter descriptor from the left or if 5 parameters shown -
It will be used for an overlay plot

Symbol Checked

Symbol Unchecked

Grid Lines

Horizontal or vertical grid lines

Table 14-1 Parameter Description

‘ NOTE: Changing the color of the grid lines will change both horizontal and vertical grid lines.

14.4 Administrative Ultilities

The Administrative Ultilities is not accessible to the trainee or operator.
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15. Checking the System Status

15.1 Introduction

This chapter describes the hardware status checks. These checks must be performed before every
flight. The checks may not be necessary for second and third releases if the known reason for the
flight failure was other than hardware.. The hardware checks ensure the Signal Processing System
(SPS), Global Positioning System (GPS), Telemetry Receiver System (TRS), the Radiosonde
Surface Observing Instrumentation System (RSOIS), the Precision Digital Barometer (PDB), the
printer, the Local Area Network (LAN), and the modem are functioning properly. The operator may
check the Hardware Status and SPS Status displays at anytime during or after a flight, or when
working in the offline mode.

15.2 Getting Started
To start the Hardware Status Check, follow these steps:
1. Turn on the RRS workstation and log in with the assigned User Name and Password.

2. The RWS will automatically start and the Security Warning window appears. Read and
click [OK] to continue. (Exhibit 15-1)

Flight Edit View Tables Plats Messages Toolks ‘Window Help

| BB w0 nr? & abE MK -KEan- |8

Station ID: KHOC Station Hame: 055Test] Station Index: £3003 Release Elevation (m): 85.0 uTc: 03-22-2003 |

“WARNING = WARNING ** WARNING * WARNING = WARNING = WARNING ** WARNING *WARNING =

Thig iz a United States NOAA computer system, which may be accessed and used only for
official Govemment business by authonized personnel. Unauthorized access o uge of this
computer system may subject violators ta criminal, civi, and/or administrative action.

Allinformation on, transmitted fram, or transmitted ta this computer system may be intercepted,
recorded, 1ead, copied, and disclosed by and to authorized personnel for official purposes,
including criminal investigations. Access or use of this computer system by any person
whether authorized or unauthorized, constinutes cansent to these terms.

= WARNING = WARNING **WARNING * WARNING ='WARNING **\WARNING * WARNING " WARNING =

Exhibit 15-1 RWS Window with Security Warning Message
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Chapter 15 — Checking the System Status

NOTE: Ensure the TRS and SPS equipment are on and have been allowed a minimum of 30
minutes to warm-up prior to starting the Baseline Check.

3. If it has been more than 12 hours since the last observation, the following window will
appear. (Exhibit 15-2) Clicking “No” will bring the software to Exhibit 15-4. If the
operator clicks “Yes” Exhibit 15-3 appears allowing a “No Data Message” to be generated
by selecting the proper 101 groups from the drop-down list.

>
. . g Hour: |12 -
Swnioptic Flight was missed. 3
Send a Mo Dat {es No)? y Ressen
end a Mo Data message | yes/ o)y 14 T~ Fepor notfied
21 42 - Ground equipment failure
28 on delayed
7 ure
Yes I Mo rable westher condiions S
46 - Low maximurn altitude (< 500rm)
% 47 - Leaking balloon
48 - Ascent not authorized for this period
) . . . 49- Alert
Exhibit 15-2 Missed Flight Window 50- Ascentnot sbove 400 P evel

51 - Balloon forced down by icing condition
52 - Balloon forced down by precipitation
53 - Atrmogpheric intetference

&4 - Local interference

55 - Fading signal

56 -Weak signal

57 - Preventive maintenance

58 - Flight equipment failure
59 - Any resson not listed above

Exhibit 15-3 No Data Message Display with 101 Group
Drop-down List

¥hat do you want to do now? B |

|h Fun a live flight

%n| Fun a simulated flight

Enter offine mode

@H| Perform rework of a previous flight

Exhibit 15-4 Flight Option Window

4. The Flight Option Window will appear and the Live Flight Option should be selected.
(Exhibit 15-4)

5. The Hardware Status window appears (Exhibit 15-5). A warm-up period is required for the
equipment and it is dependent on temperature. During cold periods a wait of at least 30
minutes may be necessary for all equipment checks to turn green. If any of the equipment
status checks fail, close the window and retry. If the equipment continues to fail, print or
capture the Hardware Status display, and contact the electronics technician.

NOTE: The SPS and GPS will have a clock icon until the baseline check. The PDB is shown
Beyond Tolerance at startup due to not being connected for this flight. The PDB will
also show Beyond Tolerance when the pressure is changing rapidly. (‘“Burst Mode On”)
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E

upPs J Pawer:0On line Power, Battery Capacity(%]: 95.00 Pawer On/Off UF‘Sl
SPS Fieset ‘ Online - Waiting for B'w'S to initislize SPS.. FTU No data until baseline.

GFS Mo status until bazeline.

RSOIS

J Receiving data
H 040200

FDE

Hardware Status Icons:

Passed

[,
kg
TRS Reset J Feceiving data Command
Line Replaceable Lnitz J (0000000000
SCo 000000 MCL 00000000
Recsiver 0oooao Scanner ooog
Local COU 000000 Remate COU 000000
Power Supply  Voltage 0K
LaN J Corninection Made
MODEM x Modem unavailable.
PRINTER Test ? Unkrown
Disk Space 13251 MBytes of available disk space Close
Exhibit 15-4 Hardware Status Window
T
‘
Waiting Unknown Beyond
Tolerance

Failed

The Hardware Status display indicates the status of the following hardware items:

UPS

SPS

GPS

RSOIS

PDB

TRS

LAN
MODEM
PRINTER
DISK SPACE

(May be On/Off, Battery, Trim and Boost)
(May be Online, Waiting for RWS,)

(Will indicate “Waiting” until baselining the radiosonde)
(Receiving or Not Receiving Data)
(Beyond Tolerance - Exceeds Normal Parameters or Conditions)
(May Reset - Has Line Replaceable Units (LRU’s)

(Connection Made or Unsuccessful)

(Available or Unavailable)

(May Test)

(Shows Available Disk Space)
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Uninterruptible Power Supply (UPS) - Located in the Radome with the TRS. The UPS ensures
reliable power is supplied to the system in case of a power failure or fluctuation. The UPS provides
at least 10 minutes of power to operate the entire TRS and launch area components. The battery
capacity (0 - 100%) will be indicated to the right of the UPS Status Icon.

When the Hardware Status Display appears a message will appear requesting the operator to turn on
the UPS. (Exhibit 15-5)

o =]
UPs J Power.On line Power. Battery Capacity(*4): 95.00 Pawer On/Off UPS
SP5 feset ‘ Onl
— UPS statug has been changed. See Status Message Digplay for details.
GPS No
RE0OIS J Receiving data
FDB E 0x0200

Exhibit 15-5 UPS Status Window within Hardware Status Display

Clicking the OK button in the window will turn the UPS on and generate a Status Message.
(Exhibit 15-6)

! ' Status Messages Display

Add
S5a
UTC Tim Flight Status Message Comment

12:38:10. |Flight was initiated: Date 02-03-2005; Ascension 7.
Release 1.

12:38.15. | TRS is ready.
12:38:15. |Status Code: 8- UPS is now running on an-line power,
supply. N

k3
Exhibit 15-6 UPS Status Message within Status Message Display

It is important to remember that any time the UPS changes status a UPS Window will appear
signaling the change and a Status Message will be generated. At flight termination the Window will
appear and will not turn the UPS off without the operator clicking the OK button.

Signal Processing System (SPS) - The TRS is designed to receive telemetry from any radiosonde
that meets the RRS requirements. The TRS delivers the radiosonde telemetry signal as a 10.7 MHz
IF to the SPS. Each radiosonde requires a compatible SPS that will convert its unique signal into a
standard format required by the workstation. SPS is checked at baseline.

Global Positioning System (GPS) - The GPS ground receiver provides position calculations to the

SPS. The GPS is checked during the baseline process for the numbers of satellites received and
accuracy of position data as compared to site position information stored in the station data file.

188



Radiosonde Surface Observing Instrumentation System (RSOIS) - Automated sensors located
within 200 meters of the release point. Sensors include Temperature, RH, Wind Speed and
Direction. If the RSOIS is inoperative or not used, in the Station Data Display enter “Other”.
Entries missing or in error must be manually entered by the operator.

Precision Digital Barometer (PDB) - Located within 15 feet of the RRS workstation and at the
same height as the baseline height. The PDB provides pressure measurements for comparison to the
radiosonde’s pressure sensor during the baseline check.

Telemetry Receiver System (TRS) - The TRS consists of three units, the Antenna Unit, the TRS
Workstation Unit, and the Launch Area Unit. The Hardware Status checks the Antenna and the
TRS Workstation only. If a fault or problem exists a Hardware Status Icon other than a green check
mark will be shown along with a non-zero hexidecimal code to the right of the respective
component. During warm-up, 9999999999 will be to the right of the LRU Status Icon. The 9’s
will change to all zeroes once initialization is complete and all components check out trouble free.
Remember a warm-up period is temperature dependent. Extended warm-up times may be expected
at sites with very cold temperatures. Any time warm-up exceeds 30 minutes follow trouble
shooting procedures in Appendix D.

Besides noting the status of each hardware component, the Telemetry Receiver System (TRS)
provides a status for each Line Replaceable Unit (LRU). (Exhibit 15-7) If a problem exists with
any of the LRU’s, the numbers to the right will indicate digits other than zero. Print or capture the
Hardware Status display and contact the electronics technician.

Line Replaceable Lnits J Q000000000

SCA Q0000 MCU 00000000
Receiver Q00000 Scanner aooa
Lacal COL Q00000 Remaote COU 000000

Fower Supply  “olkage OK

Exhibit 15-7 Line Replaceable Units within the TRS

Local Area Network (LAN) - Hardware Status Check will validate the connection to the LAN is
operational.

MODEM - Hardware Status Check will validate the connection if a modem is available.

15.3 Printer Test

The printer test normally takes no more than a few seconds. If the Test button is pressed the Printer
Status indicator should indicate a green check mark and within a few seconds print a test page. If

the printer is non-functional a red “X” will appear.

If the printer is not ready for use, a question mark or red “X” will appear.
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Chapter 15 — Checking the System Status

15.4 SPS Status Window

This window shows the number of satellites being received by the GPS receiver and the radiosonde.
(Exhibit 15-8) A minimum of 4 matches are required to process winds and gather height
information. The circles to the right of the SPS and GPS letters must be green for GPS lock to
receive positional data. If the circles do not turn green and the Match number does not reach 4 or
more within 200 seconds of beginning baseline, reinitialize the SPS and wait a minimum of 2
minutes.

[ SPS Status Window x|

SPS@%D Match 6 7 8 9101112131415161718192021222324252627 28293031 32

123465
gpsS ¢ Radicsonde HENENENENENENENEN RSN SN
0 Base EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Exhibit 15-8§ SPS Status Window

| NOTE: This window will show no meaningful information prior to baseline. |

15.5 Gathering Specific Data for Fault Isolation

NOTE: Prior to gathering data, if the Hardware Status window continues to indicate a problem
reset the SPS, TRS or UPS.

If resetting the equipment does not work, print or capture the Hardware Status display, notify the
electronics technician, and enter a problem report into the Engineering Management Reporting
System (EMRS). If the problem does not prevent the flight continue the Pre-flight process.

If time permits or at a later time, close the RRS software and open the RRS Offline Maintenance
software. Using the basic instructions from Appendix C, the operator may be able to assist the
electronics technician in isolating the problem. This activity is expected to be a routine function for
sites in Alaska and the Pacific without electronic technicians and at sites when maintenance is not
readily available such as at night or during weekends.
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A. Appendix A - Abbreviations and Acronyms

This appendix includes abbreviations, acronyms, and contractions; they are defined in accordance
with their usage in this handbook.

ABYV s Mandatory and Significant Levels Above 100 hPa
A ettt et e et e e h bt e e bt e e e bt e et e e s e e e e e e nane Air Conditioner
AFC . et et e et e et bae e abaeenaaaeenes Automatic Frequency Control
AGL ettt ettt et e e Above Ground Level
AWIPS Lot Advanced Weather Interactive Processing System
AZL ettt e sttt e ettt e e bt e e bt e e ab e e e bt e e e htee e bt e e ebaeeeaas Azimuth
BILS ettt Balloon Inflation Launch Shelter
BMD e e ettt e et e e et e e et e e e nbaeeenbeeenaeeennaaean Begin Missing Data
5 ), GO OO O PRSP O PSPPI OPPPPRRROPP Box
ettt ettt ettt e bt e e ettt e e bt e e ettt e et e e e e ab e e e tbee e hbeeeabeeebaeenane Centigrade
COB ettt e et e b e e et e e e taeeenraeeenaes Configuration Control Board
GO ettt ettt e e e e sttt e st e e it e e sttt e e bt eesbbeesbteesabeeeas Counter-Clockwise
L D TSRS Compact Disk
DU ettt et e et e st e e st e e st e et e e at e e s baeeeaaes Control Display Unit
CIML. et eutteeeeteeetteeeatteeeateeeeabeeeeaseeeasseeesseeansseeaasseeeaseeeensaeeenseeeanseeessee e sbeeennbeeensaeeentaeeenaeeenseeenns centimeters
{17 U UTOPOUU PP UPPRRRPPRR Change Management
CONUS ..ttt e et e e st e e st e e e s ae e e sbeeesbeeenaseeenseeennseeas Conterminous United States
CPU ettt ettt e et e et e st e e st e e sbaeesabee s Central Processing Unit
L USSR Clockwise
4 Lo RSOSSN Decibels
DCE ... Digital Communication Equipment
DTy O O PPPOUUPPPRRURT PSRNt Degree
DOC ...ttt ettt ettt Department of Commerce
B A ettt e sttt et e ettt e sttt e a e e ab e e e a bt e e ab e e e bbeeeat e e e bt eeeaanes Each
2 SO RUSRRRURPRRRPRRN Elevation
EHB ettt ettt et Engineering Handbook
EIMD ...ttt et e et e e e e et e e e ateeeataeebaeeenbaeens End Missing Data
EMRS ... Engineering Management and Reporting System
B S A et e ettt e eaaeeennes Electronic Systems Analyst
BT et ettt et e et e st e ettt s Electronics Technician
B A A et Federal Aviation Administration
FIMIH -3 e ee e eaees Federal Meteorological Handbook, Number 3
PP O PP UURRRUPSRRPPPRIN Feet
|2l 0 PSSP PRSP PRI Free Text Message



Appendix A — Abbreviations and Acronyms

FTP ettt ettt ettt File Transfer Protocol
FZL .ttt et sttt et ettt e e nabee e Freezing Level
[ 1 T OO OO PO ORRPPPROPRRRPI Gigabyte
(€1 D PSSP Greatest Departure from Linearity
o4 14 O OO OO UP SRR Gram
G S e eaa e e e bae e ebaeens Global Positioning System
NPA ettt ettt et e Hecto Pascals
HPC ...t Hydrometeorological Prediction Center
TCAO .. e International Civil Aviation Organization
L e ettt et e e et e e e e e et e e e tbaeennbaeenbeeenaeenn Intermediate Frequency
L ettt ettt et naee Internet Protocol
R ettt ettt b et b e et e b e st e e beeeas Infrared Radiation
KCHZ ettt et et e bttt e s at e et e s bt e e bt e sabeebeenaee Kilohertz
KIM) ¢ttt ettt et ae e et e e enees Kilometer
| Qo PP O URPRRRUPPRRRT Kilobyte
K e e e e e e e s e e e rr e e e e e e eaaaaes Knot (nautical miles per hour)
AN ettt et b e et a e et e st e bt e st ee s eas Local Area Network
LU ettt e sttt et e b st e bt e nee Latitude
5 D USRS Liquid Crystal Display
LICDU ettt ettt e et e st s Local Control Display Unit
LDAD oottt Local Data Acquisition and Dissemination
LED e ettt et e et e st e e st e e s beeeas Light Emitting Diode
LN A ettt et e et e e e et e e ettt e e abeeetaeeeareeeaaeeeneaens Low Noise Amplifier
LLOMIE ettt ettt et e bt e e bt e s bt e sabae e s bt e e eaee e e Longitude
LORAN ..ottt ettt e e e esaaeeaaee s Long Range Navigation (system)
O ettt ettt et e et e et e st e e e bt e sbb e e sbteeeabaeea Loss of Signal
LRU ettt et e et e et e e st e e s be e e st e e e e naeeenntaeenbaeeabeeennaaean Line Replaceable Unit
111 RO O TSRO T PO PP OO PP PROPPRROPPRO Meters
IMAN ettt ettt e et e et e et e e s Mandatory Levels to 100 hPa
1111 0 S OO OO TSP O PSP P U RO PRORUPTRPRP Millibar
1LY Lo T T PO OO UUROUORORRTPPRROPRRINt Megabyte
IMCU ettt e at e et e a e et e st et e st e e beesane s Motion Control Unit
MDIO ...t Meteorological (Met) Data Oscillator
IMET ... ettt e ettt e et e st e e s abe e e e sbee e st e e e nbeeensbeeensaeeensaeeenneeennraen Meteorological
IMHZ ... ettt ettt et e et e e ab e e bt e s bt e sabb e e s b et e sabteesaaeeas Megahertz
IMIC ... et ettt e ettt e s e e et e e s beeessbeeessbeeenssaeenseeensseeenns Meteorologist-in-Charge
IMIII ettt et sttt a e ettt et e bb e et s e e bt st e reenare s Minute
1101 0] o RSO PR R SRRPUSRRRPP Miles Per Hour
IMISLL ettt ettt ettt e b e sttt neesane s Mean Sea Level



N A G Narrow Angle Gathering Sensor
NAVAID.........ccooiiiiiiiiieeieeeeeeiee e .Navigation Aid (implied usage of radio based system
NCDC ... e, National Climatic Data Center
NCEP...............cevivvit veeeeeeee.nnne.National Centers for Environmental Prediction, formerly NMC

(e.g., AWC, NHC, MPC, SPC, and TPC)

INEC ettt ettt sttt National Electrical Code
NS e National Logistics Support Center
NI, e e Nautical Mile (6076 feet)
NOAA ... e e National Oceanic and Atmospheric Administration
NOTAM. . e ettt DN OLICE TO AlrAN
N S e National Weather Service
NWSTC. .o ..National Weather Service Training Center
NWSTG. ..o Natlonal Weather Service Telecommunications Gateway
NWS-10-1401. .o, ... Weather Service Observing Handbook, Number 10
OAR ... Office of Oceanic and Atmospheric Research
O BT . e Offline Built-In Test
OCCWS Lt Office of Climate Water and Weather Services
OFCM......coooiiiiiiiiiiiiiic i vveeeeieeeee.nnn Office of the Federal Coordinator for Meteorology
O L S e, Offline Maintenance Suite
[0 10 1 SO USRRUSRRPPR Office of Operational Services
O ettt et ettt e st e e Office of Program Services
O . e e e Operational Quality Control
O ettt ettt ettt e st e e s bt e et e e e nabeesabeesbree s Observing Services
O e e Operating System
O T e Office of Systems Technology
PO . L e Pulse Code Modulation
P Precision Digital Barometer
P S A e e esee e e nnn. POWET SUpply Assembly
P ettt et st Pounds Per Square Inch
Po U . oo s Pressure, Temperature, Humidity

Qe Quality Control

RIACU .. Receiver - Antenna Control Unit
R A D AT e e Freezing Level Data
ROCDU . .. Remote Control Display Unit
R . e Radio Direction Finding
R e e Radio Frequency
RH. e ReDative Humidity
RV LS ettt e e ettt e s ettt e e e sttt e e e e bt e e e s e ntbeeeenareaeeens Root Mean Square
RR S . Radiosonde Replacement System
RSMUC e Regional Specialized Meteorological Centers
RSOIS ..o Radiosonde Surface Observing Instrumentation System
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RW S Radiosonde Replacement System Workstation
S M . e e NCEP Senior Duty Meteorologist
SO A e System Communication System
N G L U URUUPRRURPPPPN Small Computer Systems Interface
S ettt e e D €CON
SGL ettt et Significant Levels to 100 hPa
STD ettt ettt et ettt st e b e st e be et s Station Identifier
STG ettt Significant Levels to 100 hPa
S M e e System Integration Manager
SONAE. ...t e e Radiosonde
SO . e e e Science and Operations Officer
S . e e, Storm Prediction Center
S S Signal Processing System
1 OO Connection capable of 1.544 million bits per second

TPC....ciiiiiiii i e e e TrOpical Prediction Center (National Hurricane Center)
TPMS. .. et eeeennne. T TaDSTtION POwer Maintenance System
RS . e e Lelemetry Receiver System

UHE .. .Ultra High Frequency (radio)
P S e Uninterruptible Power Supply
S B Universal Serial Bus
UTIC ettt ettt ettt et et e st e b e Universal Time Coordinated
VA D Velocity Azimuth Display
WAGS .. .. WIe Angle Gathering Sensor
W B AN L L e e Weather Bureau Army Navy
WB R T .. Weather Bureau Radio Theodolite
WM. e Warning Coordination Meteorologist
WO Weather Forecast Office
WMO . . World Meteorological Organization
S ettt et e bbbt e bttt e sbt e et e s bt e bt e sabeenbeenaee Weather Service
W S H . Weather Service Headquarters
WSOM. .o e e Weather Service Operations Manual
Y World Weather Watch
I e e, World Wide Web
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B. Appendix B. Clouds/WX Codes

B.1 Introduction

This appendix provides the necessary tables and specific instructions to enter Clouds/Wx at the
Surface Data screen. This guidance assumes no previous knowledge of synoptic code procedures.
However, a basic understanding of clouds and weather is necessary.

For those already familiar with synoptic code, you will notice some departure from conventional
WMO coding procedures. If you simply observe the elements requested and report them according
to tables provided in this text, the intent of the Clouds/Wx entry will be fully met.

B.2 Getting Started

The Cloud/WX entry is a nine-digit, mandatory group. All nine digits must be entered, regardless of
the presence or absence of clouds or significant weather conditions.

Operational Suggestion: If time before release is critical to where a proper Clouds/Wx coding
cannot be made, simply enter any nine digits to complete the Surface Data screen. After release,
properly code the clouds and weather. Edit the surface observation by clicking on “Tools” and
selecting “Change Surface Data” enter the Clouds/Wx block with new data.

The WMO format for entry of clouds and weather has been modified in the RRS software to
meet NCDC requirements. All stations using RRS software will follow this modified format,
regardless of location; i.e., stations in either WMO Region IV or WMO Region V. A description of
the nine-digit format follows:

1. Clouds/Wx group format: NCLhCyyCyWWWW

a. N = Amount (in oktas) of the sky covered by all low clouds (Cy) observed or
the amount of sky covered by all the middle clouds (Cyy) observed. In no case
will the amounts of the low and middle clouds be combined to report Ny. Use
Table B-1 to report the amount of low or middle cloud coverage.

b. Cy = Type of low cloud, based on the priority given in Table B-2. A solidus
(/) is reported if Cy, clouds are not visible owing to fog or similar obscuring
phenomena.

Note: Clouds are divided into three families, classified as low, middle, or high. The
general height ranges for these are: surface to 6500 feet for low; 6500 feet to 20000
feet for middle; and above 20000 feet for high. Remember, these ranges are not
absolute, but given as a guide only. More consideration may be given to the cloud
form than the height in many cases. Each cloud family is coded with a single digit, 0
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through 9. The code figure O is used to indicate that clouds are not present for a given

family.

C.

h = Height of the base of the lowest cloud observed. The height reported is
with respect to the surface. The height is coded as a solidus (/) if there is a
total surface-based obscuration that prevents an observation of the

clouds. Use Table B-3 for the cloud base height.

Cwum = Type of middle cloud, based on priority given in Table B-4. A solidus
(/) 1s reported if Cy clouds are not visible owing to fog or similar obscuring
phenomena, or because of a continuous layer of lower clouds.

Cu = Type of high cloud, based on priority given in Table B-5. A solidus (/)
is reported if Cy clouds are not visible owing to fog or similar obscuring
phenomena, or because of a continuous layer of lower clouds.

WWWW = Present weather coded in two groups of WW. These code groups
are found in Table B-6. The coding starts with 99 (the highest priority) and
descends to 00 (the lowest priority). Note that code figure 17 is placed out of
numerical sequence to highlight its relative coding priority. You should note
that present weather codes for some weather phenomena are events that have
occurred during the past hour, not at observation time. When entering
WWWW, go down Table B-6 and use the first and second applicable code
figures. Note that two WW groups must always be coded, even if that means
using the same code figure twice.

(the Example Observations page at the end of Appendix B.)
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Table B-1 Amount of Low/Middle Cloud N;,

Code Cloud amount in Cloud amount
Figure oktas (eights) in tenths
0 0 0
1 1 okta or less, 1/10 or less,
but not zero but not zero
2 2 oktas 2/10 - 3/10
3 3 oktas 4/10
4 4 oktas 5/10
5 5 oktas 6/10
6 6 oktas 7/10 - 8/10
7 7 oktas or more, 9/10 or more,
but not 8 oktas but not 10/10
8 8 oktas 10/10
9 Sky obscured by fog and/or other meteorological phenomena
/ Cloud cover is indiscernible for reasons other than fog or other

meteorological phenomena, or observation is not made

Note: If there are any breaks in the sky at all, such as an overcast with a mackerel sky
(altocumulus perlucidus or stratocumulus perlucidus), N, would be encoded as 7. If

there are only a few patches of low or middle cloud in the sky, Ny cannot be encoded as
0 but is encoded as 1. A partial obscuration does not affect the coding of Nj. A total
obscuration is coded as 9, not 8 (overcast sky).
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Table B-2 Coding of Low Cloud, Cy,

This table presents the specifications for type of low cloud, Cy, in order of priority. Go down the
table and use the first applicable code figure.

Code
figure
CL=9
CL=3
CL=4
CL=8
CL=2

Coding criteria

(a) Cumulonimbus present, with or without other Cy, clouds

If the upper part of at least one of the cumulonimbus clouds present is
clearly fibrous or striated, use Cy, = 9.

If the upper part of none of the cumulonimbus clouds present is
clearly fibrous or striated, use Cy, = 3.

(b) No cumulonimbus present

If stratocumulus formed by the spreading out of cumulus is present,
use Cr, =4.

If the Cy, code figure 4 is not applicable and if cumulus and
stratocumulus clouds with bases at different levels are present, use
C.=8.

If the Cy, code figures 4 and 8 are not applicable and if cumulus

clouds of moderate or strong vertical extent are present, use Cy, =
2.

(Table B-2 continues next page)
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Table B-2 Coding of C;, (Continued)

Figure Coding criteria

CL=1 If the Cy, code figures 4, 8, and 2 are not applicable: use
Cy = 1, if the Cy, clouds present are predominantly' cumulus with little
vertical extent and seemingly flattened or ragged cumulus other  than of
bad weatherz, or both;

CL=5 Use Cy, =5, if among the Cy, clouds present, stratocumulus other
than that formed by the spreading out of cumulus is predominant;

CL=6 Use Cy, = 6, if the Cy, clouds present are predominantly stratus in a
more or less continuous sheet or layer, or in ragged shreds (other than
ragged stratus of bad weather), or both;

CL=7 Use Cy, =7, if the Cy, clouds present are predominantly pannus
(ragged shreds of stratus of bad weather or ragged cumulus of bad
weather), or both.

0 No Cy, Clouds -- No cumulus, cumulonimbus, stratocumulus, or
stratus.

/ CL clouds not visible owing to fog or similar obscuring phenomena.

!Consideration of predominance is restricted to the clouds corresponding to Cy, code figures 1, 5,
6 and 7, which have the same priority. Clouds of any one of these four specifications are said to
be predominant when their sky cover is greater than that of the clouds of any of the other three
specifications.

*Bad weather' denotes the conditions which generally exist during precipitation and a short time
before and after.

199



Appendix B — Clouds/WX Codes

Table B-3 Height of Cloud Base Above Ground, h

Code
figure Reportable heights(ft)
0 0 or 100
1 200 or 300
2 400 to 600*
3 700 to 900*
4 1000 to 1900%*
5 2000 to 3200%*
6 3300 to 4900%*
7 5000 to 6500%**
8 7000 to 8000%**
9 8500 or higher or no clouds
/ unknown or base of clouds

below surface of station

*  reported in 100 foot increments
**%  reported in 500 foot increments

Note: This group is used to report the height of the base of the lowest cloud seen, regardless of
cloud amount. The height reported is with respect to the surface.

The lowest cloud height is coded with a solidus (/) if there is a total surface-based obscuration that
prevents an observation of the clouds.
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Table B-4 Coding of Middle Clouds, Cy;

This table presents the specifications for type of middle cloud, Cy; in order of priority. Go down
the table and use the first applicable code figure.

Code

figure Coding criteria
(a) Altocumulus present

Cu=9 If the sky is chaotic, use Cy = 9.

Cu=8 If the Cy code figure 9 is not applicable and if
altocumulus with sprouting in the form of turrets or
battlements or altocumulus having the appearance
of small cumuliform tufts is present, use Cy = 8.

Cu=7 If the Cy code figures 9 and 8 are not applicable
and if altostratus or nimbostratus is present together
with altocumulus, use Cy = 7.

Cu=6 If the Cy code figures 9, 8, and 7 are not applicable
and if altocumulus formed by the spreading out of
cumulus or cumulonimbus is present, use Cy = 6.

Cu=5 If the Cy code figures 9, 8, 7, and 6 are not

applicable, and if the altocumulus present is
progressively invading the sky, use Cy = 5.

*There are several definitions of Cy = 7 and each has a different priority; therefore Cy =7
appears several times in this code table.

(Table B-4 continues next page)
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Table B-4 Coding of Middle Cloud, Cyi (Continued)

Code
figure
Cu=4
Cu=17
Cu=73
Cu=2
Cu=1

0

/

Coding criteria

If the Cy code figures 9, 8, 7, 6, and 5 are not applicable and if
the altocumulus present is continually changing in appearance,
use Cp =4.

If the Cy code figures 9, 8, 6, 5, and 4 are not applicable and if
the altocumulus present occurs at two or more levels, use Cy =
7.

If the Cy code figures 9, 8, 6, 5, and 4 are not applicable and if
the altocumulus present occurs at one level, use Cyy=7 or 3
depending on whether the greater part of the altocumulus is
respectively opaque or semi-transparent.

(b) No altocumulus present

If nimbostratus is present or if the greater part of the
altostratus present is opaque, use Cy = 2.

If there is no nimbostratus and if the greater part of the
altostratus present is semi-transparent, use Cy = 1.

No Cy Clouds -- No altocumulus, altostratus, or
nimbostratus.

Cw clouds not visible owing to fog or similar obscuring
phenomena, or because of a continuous layer of lower clouds.
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Table B-5 Coding of High Cloud Cx

This table presents the specifications for type of high cloud, Cy, in order of priority. Go down the
table and use the first applicable code figure.

Code

figure Coding criteria

Ca=9 If cirrocumulus is present alone or is more than the combined
sky cover of any cirrus and cirrostratus present, use Cg = 9.
(a) Cirrostratus present

Cu=7 If the cirrostratus covers the whole sky, use Cy = 7.

Cu=8 If the cirrostratus does not cover the whole sky and is not
invading the celestial dome, use Cyg = 8.

Cu=6 If the cirrostratus is progressively invading the sky and if the
continuous veil extends more than 45 degrees above the
horizon but does not cover the whole sky, use Cg = 6.

Cu=5 If the cirrostratus is progressively invading the sky but the
continuous veil does not reach 45 degrees above the horizon,
use Cqg = 5.

(Table B-5 continues next page)
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Table B-5 Coding of High Cloud, Cy (Continued)

Code
figure Coding criteria

(b) Cx =9 not applicable and no cirrostratus present
Cu=4 If the cirrus clouds are invading the sky, use Cyg = 4.

Cu=3 If the Cy code figure 4 is not applicable and if dense cirrus
which originated from cumulonimbus is present in the sky,
use Cyg = 3.

Cu=2,1 If the Cy code figures 4 and 3 are not applicable:

Use Cy = 2, if the combined sky cover of dense cirrus, of
cirrus with sproutings in the form of small turrets or
battlements and of cirrus in tufts is greater than the
combined sky cover of cirrus in the form of filaments,
strands or hooks;

Use Cy = 1, if the combined sky cover of cirrus in the form
of filaments, strands or hooks is greater than the combined
sky cover of dense cirrus, of cirrus with sproutings in the
form of small turrets or battlements and of cirrus in tufts.

0 No Cq Clouds -- No cirrus, cirrostratus, or cirrocumulus.
/ Cy clouds not visible owing to fog or similar obscuring

phenomena, or because of a continuous layer of lower
clouds.
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Table B-6 Coding of Present Weather, WW

This table presents the specifications for present weather, WW, in order of priority. Go down the
table and use the first and second applicable code figures. The code figure with the higher priority is
reported as the first WW group and the code with the lower priority is the second WW group. (This
convention is followed even if the higher priority code decribes weather that occurred during the
preceding hour but not at the time of observation.) Note that two WW groups must always be
coded, even if that means using the same code figure twice. (the Example Observations page at the
end of Appendix B.)

ww =99-50 Used for precipitation at the station at the time of observation.
ww =99-80 Used for showery precipitation or precipitation with current or recent thunderstorms.

Note: By U.S. definition, a thunderstorm is occurring at the station when thunder is
first heard.

99 Thunderstorm, severe, with hail, small hail, or snow pellets at time of
observation.

There may or may not also be rain or snow or a mixture of rain and snow of any
intensity.

98 Thunderstorm at time of observation combined with duststorm at time of
observation.

There must also be some sort of precipitation at the time of observation, but it
may not be seen because of poor visibility. Judgment must be used.

97 Thunderstorm, severe without hail, small hail, or snow pellets but with rain
and/or snow at time of observation.

The rain or snow may be of any intensity.
96 Thunderstorm with hail, small hail, or snow pellets at time of observation.

There may or may not be rain or snow or a mixture of rain and snow of any
intensity.

(Table B-6 continues next page)

Important: Never release a radiosonde while a thunderstorm is occurring. See Chapter 11.
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Table B-6 Coding of Present Weather, WW (Continued)

95 Thunderstorm without hail, small hail, or snow pellets, but with rain and/or
snow at time of observation.

ww =94-91  Used if there was a thunderstorm during the past hour, and there is some sort of
precipitation at the time of observation. In order to have this situation, the last thunder heard must
have been more than 15 minutes before the observation, but less than 1 hour 15 minutes before the
observation.

94 Moderate or heavy snow or rain and snow mixed or hail, small hail, or snow
pellets at time of observation. Thunderstorm during previous hour but not
at time of observation.

93 Light snow or rain and snow mixed or hail, small hail, or snow pellets at time
of observation. Thunderstorm during previous hour but not at time of
observation.

92 Moderate or heavy rain at time of observation. Thunderstorm during

previous hour but not at time of observation.
No other forms of precipitation.

91 Light rain at time of observation. Thunderstorm during previous hour but
not at time of observation.

No other forms of precipitation.

ww =90-80 Used to report showery precipitation that is not associated with a thunderstorm.
Showers fall from cumuliform clouds that are, by nature, isolated. Because of this, individual
showers do not last very long. Code figure 89 is not reported under United States rules.

90 Moderate or heavy shower(s) of hail, with or without rain or rain and snow
mixed, not associated with thunder.

(Table B-6 continues next page)
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Table B-6 Coding of Present Weather, WW (Continued)

ww = 88-87  Used if showers of snow pellets or ice pellets are observed at the station at the time of
the observation. The snow pellets or ice pellets may or may not be mixed with rain or both rain and
Snow

88 Moderate or heavy shower(s) of snow pellets or small hail, with or without
rain or rain and snow mixed.

All of the precipitation must be moderate or heavy.

87 Light shower(s) of snow pellets or small hail, with or without rain or rain and
snow mixed.

All of the precipitation must be light.

ww = 86-85 Used if only snow showers are observed at the station at the time of observation.

86 Snow shower(s), moderate or heavy.

85 Snow shower(s), light.

ww = 84-83. Used if mixed rain showers and snow showers are observed at the station at the time of
observation.

84 Moderate or heavy shower(s) of rain and snow mixed. Intensity of either
may be moderate or heavy.

83 Light shower(s) of rain and snow mixed. Intensity of both must be light.

ww = 82-80. Used to report rain showers at the time of observation.

82 Violent rain shower(s).

Report a rain shower as violent if the rate of fall is at least 1.0" per hour or 0.10"
in 6 minutes.

(Table B-6 continues next page)
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Table B-6 Coding of Present Weather, WW (Continued)
81 Moderate or heavy rain shower(s).

80 Light rain shower(s).

ww =79-50 Use code figures 79-50 for precipitation that is not showery.
ww =79-70 Use code figures 79-70 to report solid precipitation not in showers.
ww =79-76  Use code figures 79-76 to report types of solid, non-showery precipitation.

79 Ice Pellets.

Use this code figure regardless of the intensity of the ice pellets and regardless of
whether the ice pellets are mixed with another type of precipitation.

78 Isolated star-like snow crystals with or without fog or ice fog.
77 Snow grains with or without fog or ice fog.
Use this code figure regardless of intensity.

76 Diamond dust (ice crystals) with or without fog or ice fog.

ww =75-70  Use code figures 75-70 to report snow that is not in the form of showers at the
station at the time of the observation. The code figure selected depends on a combination of
intensity and whether the snow is intermittent or continuous.

75 Continuous fall of snowflakes, heavy at time of observation.

74 Intermittent fall of snowflakes, heavy at time of observation.

(Table B-6 continues next page)
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73 Continuous fall of snowflakes, moderate at time of observation.
72 Intermittent fall of snowflakes, moderate at time of observation.
71 Continuous fall of snowflakes, light at time of observation.

70 Intermittent fall of snowflakes, light at time of observation.

ww = 69-60 Code figures 69-60 are generally used to report rain.
ww = 69-66 Use code figures 69-66 to report liquid precipitation that is mixed with snow or is
freezing.

69 Rain or drizzle and snow, moderate or heavy.
68 Rain or drizzle and snow, light.
67 Rain, freezing, moderate or heavy.

66 Rain, freezing, light.

ww = 65-60 Use code figures 65-60 to report rain (but not freezing rain or rain mixed with snow)
at the station at the time of observation. The code figure used depends on the combination of
intensity and whether the precipitation is intermittent or continuous.

65 Rain, not freezing, continuous, heavy at time of observation.

64 Rain, not freezing, intermittent, heavy at time of observation.

63 Rain, not freezing, continuous, moderate at time of observation.
62 Rain, not freezing, intermittent, moderate at time of observation.
61 Rain, not freezing, continuous, light at time of observation.

(Table B-6 continues next page)
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Table B-6 Coding of Present Weather, WW (Continued)

60 Rain, not freezing, intermittent, light at time of observation.
ww =59-50 Use 59-50 to report drizzle.
ww =59-56 Drizzle mixed with rain, or freezing drizzle.
59 Drizzle and rain, moderate or heavy.
58 Drizzle and rain, light.
57 Drizzle, freezing, moderate or heavy.
56 Drizzle, freezing, light.
ww = 55-50 Use code figures 55-50 to report drizzle (but not freezing drizzle or drizzle mixed

with rain) at the station at the time of observation.

53

52

51

50

Drizzle, not freezing, continuous, heavy at time of observation.
Drizzle, not freezing, intermittent, heavy at time of observation.
Drizzle, not freezing, continuous, moderate at time of observation.
Drizzle, not freezing, intermittent, moderate at time of observation.
Drizzle, not freezing, continuous, light at time of observation.

Drizzle, not freezing, intermittent, light at time of observation.

(Table B-6 continues next page)
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ww =49-00 Use code figure 49-00 when no precipitation is occurring at the station at the time
of observation.

ww =49-40 Use code figures 49-40 only if there is fog. The fog may be made of water
droplets or ice crystals (ice fog). The visibility in fog or ice fog must be less than 5/8 mi. If the
visibility is 5/8 mi or more, use code figure 10. The code figure used will depend on whether the
fog has changed during the past hour and whether the sky can be seen (blue sky, stars or higher
clouds).

49 Fog depositing rime, sky invisible.

Fog that deposits rime will be made up mostly of supercooled water droplets, not
ice crystals.

48 Fog, depositing rime, sky visible.

47 Fog or ice fog, sky invisible. Fog has begun or has become thicker during the
preceding hour.

46 Fog or ice fog, sky visible. Fog has begun or has become thicker during the
preceding hour.

45 Fog or ice fog, sky invisible. Fog has shown no appreciable change during
the preceding hour.

44 Fog or ice fog, sky visible. Fog has shown no appreciable change during the
preceding hour.

(Table B-6 continues on next page)
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43 Fog or ice fog, sky invisible. Fog has become thinner during the preceding
hour.

42 Fog or ice fog, sky visible. Fog has become thinner during the preceding
hour.

41 Fog or ice fog in patches. Fog has begun or has become thicker during the
preceding hour.

40 For or ice fog at a distance at the time of observation, but not at the station
during the preceding hour, the fog or ice fog extending to a level above that
of the observer.

ww =39-30 Use code figures 39-30 to report a duststorm, sandstorm, or drifting or blowing
SNOW.

ww =39-36 In deciding among code figures 39-36, the following must be considered: snow
that is being moved by the wind may be generally low (below about 6 ft) or generally high
(above 6 ft). If the snow is low, it is drifting snow; if high, it is blowing snow. Code figure 37 is
not reported under United States rules.

39 Heavy blowing snow, generally high (above eye level). Visibility less than
5/16 mi.

38 Light or moderate blowing snow, generally high (above eye level). Visibility
6 mi or less but not less than 5/16 mi.

36 Drifting snow, generally low (below eye level).

ww =35-30 In deciding among code figures 35-30 the following must be considered: if the
visibility at the station at the time of observation is less than 5/16 mi, there is a severe duststorm
or sandstorm; if the visibility is at least 5/16 mi but less than 5/8 mi, there is a light or moderate
duststorm or sandstorm. The code figure used depends on the intensity of the duststorm or
sandstorm and any change in its intensity during the preceding hour.

35 Severe duststorm or sandstorm that has begun or has increased during the
preceding hour.

(Table B-6 continues next page)
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34 Severe duststorm or sandstorm that has had no appreciable change during
the preceding hour.

33 Severe duststorm or sandstorm that has decreased during the preceding
hour.

32 Light or moderate duststorm or sandstorm that has begun or has increased
during the preceding hour.

31 Light or moderate duststorm or sandstorm that has had no appreciable
change during the preceding hour.

30 Light or moderate duststorm or sandstorm that has decreased during the
preceding hour.

ww =29-20 Use code figures 29-20 to report precipitation, fog, ice fog, or thunderstorm at the
station during the preceding hour but not at the station at the time of observation. Use code
figures 29-25 if the precipitation was showery; otherwise use code figures 24-20.

29 Thunderstorm (with or without precipitation).
Since by U.S. definition, a thunderstorm ends 15 minutes after the last thunder is
heard, the last thunder or lightning must have happened at least 15 minutes
before the time of the observation.

28 Fog or ice fog.

The visibility in the fog or ice fog must have been less than 5/8 mi.

27 Shower(s) of hail, small hail, or ice pellets, or of rain and hail, small hail, or
ice pellets.

26 Shower(s) of snow, or of rain and snow.

(Table B-6 continues next page)
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Table B-6 Coding of Present Weather, WW (Continued)

25 Shower(s) of rain.
24 Freezing drizzle or freezing rain, not falling as shower(s).
23 Rain and snow or ice pellets, not falling as shower(s).
22 Snow not falling as shower(s).
21 Rain (not freezing), not falling as shower(s).
20 Drizzle (not freezing) or snow grains, not falling as shower(s).
;;_v:/ =19-00 i}_s_e“code figuresnl_9_:(_)0 to report certain hydromet;;; electromete_(_)_r_s_,_

lithometeors or no precipitation at the station at the time of observation or during the preceding

hour.

19

18

Funnel cloud(s), tornado, or waterspout at or within sight of the station
during the preceding hour of the time of observation.

Since the highest code figure is reported (except code figure 17), code figure 19
cannot be used if WW can be encoded as some higher number.

Squalls. By U.S. definition, a sudden increase of at least 15 knots in average
wind speed and sustained at 20 knots or more for at least 1 minute. This
must occur at or within sight of the station during the preceding hour or at
the time of observation.

If a squall without any precipitation is observed, either at the time of observation
or during the past hour, use code figure 18. If there was any precipitation, or if
there was a thunderstorm with the squall, use one of the other code figures,
possibly code figure 29 or one of the code figures 99-80. Select the one that best
describes what happened.

(Table B-6 continues next page)
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ww =17 Thunderstorm, but no precipitation at time of observation. Code figure 17 has
priority over code figures 49-20 and 16-00.

17 Thunderstorm, but no precipitation at time of observation.

A thunderstorm is an electrical storm that may or may not be accompanied by
precipitation. Since by U.S. definition, a thunderstorm does not end until 15
minutes after the last thunder is heard, code figure 17 would be used if the
thunderstorm occurred within 15 minutes of the observation.

16 Precipitation within sight, reaching the ground or the surface of the sea, near
to, but not at the station.

The precipitation must be 3 mi or less from the station, but not at the station to use
code figure 16.

15 Precipitation within sight, reaching the ground or the surface of the sea, but
distant; i.e., estimated to be more than 3 mi from the station.

14 Precipitation within sight, not reaching the ground or the surface of the sea.

Sometimes precipitation may fall from a cloud, but into air that is dry enough to
evaporate it before it can reach the ground. This is fairly common in desert areas
like some parts of the southwestern United States. This phenomena is called
virga.

13 Lightning visible, no thunder heard.

There are two reasons you may see lightning but not hear thunder. The first is
the lightning may be far enough away that the thunder doesn't reach the station.
The other is that local sounds may muffle the thunder. Use code figure 13 to
report distant lightning.

ww = 12-10 Use code figure 12 or 11 to report shallow fog. Continuous refers to covering half or more of the
ground or sea; patchy refers to less than one-half coverage. The apparent visibility shall be less than 5/8 mi. Code
figure 10 is used to report fog that is neither shallow nor has visibility less than 5/8 mi. (Code figures 49-40 are used to
report fog that is not shallow but with visibility less than 5/8 mi.)

12 More or less continuous shallow fog or ice fog at the station; the fog or ice fog
is not deeper than about 6 ft.
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Table B-6 Coding of Present Weather, WW (Continued)

10 Mist
Code figure 10 refers only to water droplets and ice crystals. The visibility
restriction shall be 5/8 mi or more but less than 7 mi. Use code figure 10 whether
the mist is patchy or more or less continuous.

ww = 09-04 Use code figures 09-04 to report lithometeors.

09 Duststorm or sandstorm within sight at the time of observation, or at the
station during the preceding hour.

Visibility in dust or sand must be (or have been) 6 mi or less.

08 Well-developed dust whirl(s) (devils) or sand whirl(s) seen at or near the
station during the preceding hour or at the time of observation, but no
duststorm or sandstorm.

07 Dust or sand raised by wind at or near the station at the time of observation,
but no well-developed dust whirl(s) (devils) or sand whirl(s), and no
duststorm or sandstorm seen.

Visibility at the time of observation must be 6 mi or less.

06 Widespread dust in suspension in the air, not raised by wind at or near the
station at the time of observation.

This code figure may be used with any visibility, as long as there is dust in the air.

05 Haze

Code figure 05 is not restricted to the definition for reports of haze in the basic
observation, but can be used if it is simply hazy, regardless of the visibility.

(Table B-6 continues next page)
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04 Visibility reduced by smoke; e.g., veldt or forest fires, industrial smoke, or
volcanic ash.

If the smoke is coming from a great distance, it will be spread through a deep
layer of the atmosphere. In this case, use code figure 04 regardless of how much
the visibility is restricted. If the smoke is coming from somewhere fairly close,
then it will be pretty much layered in the lower atmosphere. In this case, the
visibility has to be 6 mi or less before code figure 04 is used.

ww = 03-00 Phenomena without significance.

03 Clouds generally forming or developing.

Used only if there are clouds at the time of the observation, no other weather
exists, and the clouds have increased or become more developed during the past
hour.

02 State of sky on the whole unchanged. This is the characteristic of the sky
during the past hour.

01 Clouds generally dissolving or becoming less developed. This is the
characteristic of the sky during the past hour.

Used if the sky is clear at the time of observation, but there were clouds during
the past hour. Also used when clouds have dissolved or become less developed
during the past hour.

00 Cloud development not observed or not observable. This is the characteristic
of the past hour.

Used if clouds were not observed during the past hour, whether the sky is clear or
not at time of observation.
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EXAMPLE OBSERVATIONS

3/8 moderate cumulus at 2100 feet, 1/8 stratocumulus at 5000 feet, 2/8 altocumulus
(one level, opaque) at 12000 feet. State of sky generally becoming less developed
during past hour.

Light rain shower ended 17 minutes before observation.

485702501

Clear sky with few patches of semi-transparent altocumulus at 15000 feet.
Altocumulus covered 4/8 of sky during past hour.

None.

109300101

Surface-based obscuration in fog with 300 feet vertical visibility.

Fog with visibility 1/2 mile. Last hour had a partial obscuration (fog) and 8/8 stratus
at 400 feet.

9/1114747

7/8 cumulonimbus (no anvil visible) at 1800 feet, 1/8 cirrus at 35000 feet, originating
from cumulonimbus.

Moderate showers of rain and small hail. Lightning seen in distance (on horizon), but
no thunder heard.

734038813

8/8 stratocumulus (with breaks) at 4500 feet. State of sky unchanged during past
hour.

None.

756//0202

8/8 nimbostratus at 2100 feet. State of sky unchanged during past hour.

Light rain and drizzle. Patchy fog reducing visibility to 3 miles was present during
past hour but not at time of observation. No other changes.

8052/5802

218



C. Appendix C - RRS Offline Maintenance

C.1 Introduction

This appendix includes basic instructions to allow the operator to provide maintenance personnel
additional information beyond what is shown in the Hardware Status Window. The information
provided can isolate problems with the RRS hardware, communications links, or surface observation
reporting equipment. The RRS Offline Maintenance software may only be used when the RRS
software is not in use.

C.2 Offline Maintenance Menu

The Offline Maintenance Menu shown in Exhibit C-1 is the primary window which provides the
user with possible options to choose for further analysis or fault isolation. Activation of the options
requires only a simple click of the mouse over the desired option and test. The possible options that
may be entered for refined fault isolation include:

Intermet Maintenance TRS Maintenance
Sippican Maintenance UPS Maintenance
RSOIS Maintenance AWIPS Test

PDB Maintenance

#= Dffline Maintenance Menu _ x|
- SPS
. Intertdet Maintenance I
Maintenance .—
COM port
Sippican Mairtenance I
— R50I5
COM part I B RSOIS Maintenance I
— FDB
CoMpot [ 7 PDB Mantenance |
TRS
COM part | 1 TRS Maintenance I
— UPS
COM part I 8 UPS Maintenance I
— AWIPS
Do setup in Test program Interface Test I

Exhibit C-1 Offline Maintenance Menu
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C.2.1 InterMet Maintenance Option

The InterMet Maintenance Option when selected from the Offline Maintenance Menu provides the

operator with detailed information on the Intermet SPS.

Not Available

C.2.2 Sippican Maintenance Option

The Sippican Maintenance Option when selected from the Offline Maintenance Menu provides the
operator with detailed information on the Sippican SPS. Exhibit C-2A and C-2B provide an

example of what information will be provided when this option is selected.

¥ QBIT - Oifline BITs

Fie Mode Setup Tools Window Hel

SioplcanBITs x|
MemepTest1 |  MemoyTen2 |  AshrechTest |  FlosiingPont Test| Coareuts |
Results

=]

Flight uTc F Q T Q H Q P Q

Press, Temp, Hum |

Flight UTC Stat Qu Und T Und ¥ Height Iatitude ILongituds

SmocthedWind |

Flight UTC Hode Height Iatitude Longatude Spesd Dar HNorth East Ip Ou
Unsmocthed Wind |

Avail RS Coxxectd Ephemers UsedDGPS S51 552 553 S54 555 S5S6 557 558 559 5510 Status IOS
Satelibes |
Radiosonde SNR |

Grownd GPS SR |

Exhibit C-2A Sippican SPS Maintenance Option
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» DULT - Offline BITs

Fle Mode Setup Tools Window Halp

|
MemopTest] | MemoyTest2 | Mtch‘l% | Flaating Pk Test Clesr ezt | Bi |
Aendis
=

wmn US: SPI conwmand “MeaTestl®

HenTestl

&5 §S: SPE conmand “NesTest2®

HemTest 2

e US: SPE conmand “AshtechTest3™

A=htechTest3

: ;l'J

Flight UTC F 0 T a4 H @ P Q
Proes, Tamp, Hum |

Flight UTC Stat Qu Upd U Wnd ¥ Height Latitude Longitude
Smaoothed wind l

Flight UTC Mode Height Eatitod= Iongitude Speed Dar North  East p Qu
Ursmaothed Wind |

dvail BS Correctd Epheners U==dDGFS 551 552 553 S54 555 556 557 S5 559 5510 Status I0S

Satelter [
Radozande SN |
Grond GPS SHR |

Exhibit C-2B Sippican SPS Ashtech Test

C.2.3 RSOIS Maintenance Option

The RSOIS Maintenance Option when selected from the Offline Maintenance Menu provides the
operator with detailed information on the RSOIS. Exhibit C-3 provides an example of what
information will be provided when this option is selected.

- RsisComb -

TEEREDED

#05530053
03/05/22,14:23:15,53,4,30,0,4,0,15.1,11.9,81,0.,0,0,08¥
#05530053
03/05/22,14:23:20,53,4,30,0,5,0,15.1,11.9,81,0.,0,0,05¥
#05530053
03/05/22,14:23:25,53,4,31,0,5,0,15.1,11.9,81,0,0,0,11%
HOOLI00H3
03/05/22,14:23:30,53,4,31,0,5,0,15.1,11.9,61,0,0.0,07¥
HB5H30053
03/05/22,14:23:35,53,4,51,0,5,0,15.1,11.9,61,0,0,0,12¢

Has
03/05/22,14:23:46,53,4,91,9,5,0,15.1,11.9,61,0,0.0, 08¢
#B5530053
03/05/22,14:23:45,53,4,92.,0,5,0,15.1,11.9.61,0,0.0, 14¥
#05530053
03/05/22,14:23:90,53,4,33,0,5,0,15.1,11.9,81,0,0, 400,11V
#05530053
03/05/22,14:23:95,53,4,33,0,5,0,15.1,11.9,61,0,0,400, 16V
#05530053
03/05/22,14:24:00,53,4,32,0,5,0,15.1,11.9,81,0,0,400, 06¥
#05530053
03/05/22,14:24:05,53,4,33,0,5,0,15.1,11.9,61,0,0, 400, 12¥
#05530053
03/05/22,14:24:10,53,4,33,0,5,0,15.1,11.9,61.0,0,400, 08Y

Exhibit C-3 RSOIS Maintenance
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C.2.4 PDB Maintenance Option

The PDB Maintenance Option when selected from the Offline Maintenance Menu provides the
operator with detailed information on the PDB. Exhibit C-4 provides an example of what information

will be provided when this option is selected.

File Ecit Wiew Cal Transfer Help
D|=| 5(3] w0ls] @

1,1011.572,1623.438,1023.408,1011.572,1011.572,13,84,8
1,1011.576,1623.441,1023.411,1011.576,1011.576,13,83,8
1,1011.578,1623 444 ,1023.414,1011.578,1011.578,13,83.0,
1,1011.576,1623.442,1023.412,1011.576,1011.576,13,83,0,
1,1011.579,1023.444,1023.414,1011,579,1011.579,13,83,0
1,1011.580,1023.445,1623.415,1011,580,10611.580,13,83,0
1,1011.582,1023.447,1623.418,1011.582,1011.582,13,82,0, _

Exhibit C-4 PDB Maintenance

C.2.5 TRS Maintenance Option

The TRS Maintenance Option when selected from the Offline Maintenance Menu provides the
operator with detailed information on the TRS. This option provides by far the most detailed
information of the options that may be selected. Exhibit C-5 shows what options are available and
C-5A provides an example of information when the SCA Test is initiated.

SCAtests | MCU tests | Recetver teste | Scanner teats | LCDU tests | RCDU tests |

Werzion

sesial number

| riteaface caid seii

ROM ezt

RAM tmst

Upgrade conirol et
LIART best

Leal configurstion validity test

Inteiface conliguralion validiy best

Lacal canliguration 'wiite/Flead bast

Inbef; e/ Fead best

Wolaps measurement test

Ciarent monior est 1

best

Tedig |

Exhibit C-5 TRS Menu

x|

SCA tests | MOL tests | Roceiver tests | Scanner tests | LEDU tests | RCDL tests |

Weszion Fv1.29
Mictseariioler senisl rumber P 7000044330024
Interface eard zerial mmber P 4700C1 44330333

FOIM best F

AAM Iszt P

Upagrade cardrol bagt P

LIART tast P

Local coniiguration validly 1 F

Inkziiace corfiguration valdiy test F

Local configuralion e Head tast P

Intmiface configuation Wile/Fead bt F
ok, test FQ Ok 24
Curant mositor best F O OK 01
Temperatire messuremsnt s F DK +040
X

"| SCA subsvstem BITs are done:
Al bests passad
||

Tesig |

Exhibit C-5A SCA Tests
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NOTE: When the TRS Offline Bits Menu is initially displayed the SCA Menu is displayed with the
possible features that are tested.

C.2.5.1 MCU Tests

The MCU Tests is the second test series shown under the TRS Maintenance Option. When selected
from the TRS Maintenance Window, it provides detailed information on the MCU. Exhibit C-5B
provides an example of what information will be provided when this option is selected.

[ — i
SCAteue MU teets | Figcaiom insts | Scarner tests | LEDU iwts | RO vente|
Test al LU Lsipens |
YrEon P40
Mizsocecholer seial rumbal P A700M044 300273
Irgasfacs eard sailal nunber P ATO0M 144300282
ROM best P
FAM tast
Upgrade cormol best

Lacal eneligurstion valdhy bast
Intetface conliguialion valdiy fest
Local conliguation W rit=/Read lest
Irbenfacs cofiguration Wiite/Raad hed
ICPLLADC et
Azimuth corioler bzt

=] | o[ =] =] o] o] °

Elervalion conimoller best P
Az cive bast P Dwi=11 COw=11
Eleration chive bact F UP-0E DO'WN=10
'Wokape meassurenmerk issl FOOK2SLOE2
Azimulh cunient moriio best * 0 OF 00 L ERRED
Elevation cument morilor test FOOKOOLOK1Z
TempmaiLre mhasemmt bast P OF. <023
Searna sional last P
X
A WO subsyatem BITs ars done:
Al tasrs pasead

e —
Exhibit C-5B MCU Tests

C.2.5.2 Receiver Tests
The Receiver Tests is the third test series shown under the TRS Maintenance Option. When selected

from the TRS Maintenance Window, it provides detailed information on the receiver. Exhibit C-5C
provides an example of what information will be provided when this option is selected.
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| r——— |
SCA tests | MOU tests  Recervesbsst: | Scanncs tests | LCDU tests | ACDU beats |
Test 2 Receives
Wersan Fvam
Miceosonirob sl nember [PoRoanm
Inlerface cand sorial resnber pamomm0oe
Rolerence Db cand sarial nusniber paooRziootionz
Deown Carvveles caed ssiial numbes oo
ROM test .
Upgrade conirol best &
Locad configaration validily test P
Iriedecs 0N ¥ [ 3
Fedetence Ovc conliguiafion vaidly tet .
D own Corevmiber rafion Vi st EP
Locdl cerfigurabion WieMead lesl .
Tned: Figusalion 'Wike/Fiead tost P
Feferance Dso configuration \Wiile/Aead besl P
Diown Cormester configueation 'wikbe Fiead best .
Wi fearuramant bedt NUKZ‘—
12t Losal Oz furing range fest [P FL=121053E FH=1514 712 LN
2rd Local Oz buning range test [PFL-52 4 FH-E7.087 (N
3rd Local Q55 luring range test [P FL=211,674 FH=207.379 N
Local Daclock lest P 1 0K 2 0K 30K
T ahale B usEMerE it [P 0K <040
OUET - Offine BETS =0 ]
Teg [ ;& Recober &yhm BITs are donmt

I -

Exhibit C-5C Receiver Tests

C.2.5.3 Scanner Tests

The Scanner Tests is the fourth test series shown under the TRS Maintenance Option. It provides
detailed information on the scanner. Exhibit C-5D shows the information provided.

E

SCA tests | MCU tests | Aeceivertests  Soannes tests | LEOU tests | ACDU tests |

Test all Smed

‘Wetsicn P 2,009
Card sanal numbar P 4705044330195

Conhiqurtion vty P

DBIT - Offline BITS X

Scanner subsystem E[Ts are dons:
Alltests passed

Exhibit C-5D Scanner Tests

C.2.54 LCDU Tests
The LCDU Tests is the fifth test series of the TRS Maintenance Option. It provides detailed

information on the local control display unit in the radome. Exhibit C-5E shows the information
provided. An RRS flight can be conducted without the use of the LCDU.
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[ —— |
STA tests | MCU teats | Flecedosssects | Scanner teste LEOU tests | REDL bets |
Test o LCOU _SupTee: |

i e —
Muroooniober senal rumbes | |P 4700108433008
Inteiface cand seial number |P4m1%l¢ml52

HOM kst P

RLAM nest
Upggearde conbsol s:1
Lincasl eonfiguestion vakty st

Indeslace conigusion vbdly i

Local configu-stion Wike/Tiead es)
il codigun b it Fsad st
Wishige et seert e [Fomorcmor
et P
LCD Hemeocy 12t P
o Er—

Tt b e it i | |

l

DEIT - Offliee BITE

test | of “TRS EmOT! Inbermal Coms’.

.! mmﬂ'y;crmr

] _» |

Tesrg  [ODTGHedeieaimi o s
Exhibit C-SE LCDU Tests

C.2.5.5 RCDU Tests

The RCDU Tests is the final test series of the TRS Maintenance Option. It provides detailed
information on the remote control display unit at the release point. Exhibit C-5F shows an “Error
Message” requires maintenance notification and use of alternate release procedures until corrected. An
RRS flight can be conducted without the use of the RCDU.

S tests | WML teste | Recebomtests | Geanventests | LCDUNEsts RCOU st |

Mawsion
Microcoreabe serial rumber
Irkerface caid sevial rmber
FiOM bsst
PR test
Hgat caniml test
Leal coriiguiation valbdiy bact
Inteitacs condiurainn valdky st |
Lexal configusalion Wike/Head best
ket corfigraban Wiile/Read test |

Woltnoe mestursmart basi

Kieyhoard tes!

LCD Memery est
Healer tast

Tamparaturs maassamank bast

Testig |

Exhibit C-5F RCDU Tests
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C.2.6 UPS Maintenance Option

The UPS Maintenance Option from the Offline Maintenance Menu provides the operator with
detailed information on the UPS. Exhibit C-6 shows the information provided.

=10l
Fower Test
e |
Test Lights./Alam
Power O |
Test Power Fad |
LIPS Monikor
Model [SmatUPS 1000AM | DoewTed o e
Stetus [0 =OreLine e |
Slatm | Tl |

Baltary 100 % Fun [0 min
Eattey 2TE Vdo Tempetature |233 c
Line Vaoltage 122 Vac Max Valtage |D Vac

Ouipalt ,EV&: Min Voltage ID_ Vac

Exhibit C-6 UPS Tests

NOTE: The UPS Power options allows the operator to power on or off the power supply. TheUPS
control window can also be used to test the battery, lights, alarm and do a test power
failure. The window also provides detailed information on the battery strength, voltage,
temperature, and output. The initiation of the Battery Test is shown in Exhibit C-6A.

UPS Cantral P et |
Fower Test
T =t B mttergs

Fowveer OFF I

Te=t Liohtz S lamn l
Power On I

T ==t Fowvear Fail I

EE Mokbe: This test will run abouk 8 seconds.
Thea skatus should swibch Eo Sn-Batkary and Ehen back Eo Sn-Line;

this can also be obssrvead on Ehe LIPS Front pansl LEDs.,
The resule will display in Ehe "Batkery Test Resule” boos,
Conkinue®

Weas Mo I
B attery Il:l Wdo Termperature IIII (g
Lirve %W oltage Il:l Wac b a Woltage IIII Wac
[mW[{=TH] Il:l Wac ki Woltage IIII Rr=T=1

Exhibit C-6A Battery Test

226




RRS WORKSTAION USERS GUIDE

D. Appendix D- Troubleshooting

D.1 Introduction

This appendix includes instructions for the operator to use if during pre-flight, in-flight, and post
flight problems arise that require actions other than are typically needed for a normal flight.

D.2 Pre-flight Troubleshooting

There will be occasions when the ground equipment or the radiosonde does not function normally
during the pre-flight sequence. It is up to the operator to try to diagnose the problem and take
corrective action if possible. Even if the problem is beyond the operator’s expertise, providing the
electronics technician or others with what actually occurred before and after the event is vital to
finding a solution.

NOTE: Document the problem by printing the display indicating the problem or do a screen
capture by clicking the “Shift” button and the “Print Screen” button and saving the file to
“Wordpad”. (See paragraph D3.3)

D.2.1 Failure to Complete Warm-up and/or Initialization
The TRS may fail to complete warm up and/or initialization on occasions. The operator should first

verify that the UPS is “ON” and if so, go ahead and click on the “Reset” TRS button in the Hardware
Status window. (Exhibit D -1)
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=

Urs m Fower:Power Off, Battery Capacity(%]; 100.00 Power On/0ff UPS |

SPS Heset | Status determined at baseline FTU . No data untl bageline.
GFS Mo status until baseline.

RSOIS { Receiving data

POB x Fadure: Not recerving data.

TRS Reset |K Falluse: Not receiving data. Carmmand |
Line Replaceable Unts x

SCA MCU
Receiver Scanner
Loca COU Remate COL
Power Supply

LAN i Connection Made

MODEM J Modem avalable [COM3:)

Exhibit D-1 Hardware Status Display

If the TRS fails to complete the warm up and/or initialization operation after reseting, turn the UPS
off and wait 30 seconds before turning it on.

If the TRS stills fails to complete warm up and/or initialization, contact your site electronics
technician for additional trouble shooting.

D.2.2 No Antenna Control — Corrective Actions

During warm-up and initialization the antenna can not be moved. After initialization, if the antenna
can not be moved or is moving erratically or rotating. Do the following:

1. Open the Hardware Status window and reset the TRS.
2. If step 1 does not work, turn the UPS Off and back On.

3. If this does not work, contact your site electronics technician for additional trouble shooting.

Hardware Status

LIPS J FPower:0n line Power, Battery Capacity(3]: 95.00 Fower Ond0FF LIPS | ‘

Exhibit D-2 UPS On/Off
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D.2.3 SPS Failing to Initialize at Baseline

Occasionally the SPS will not initialize and the first step is to re-run the initialization process by clicking
on the “Wait Again” button. Exhibit D-3 indicates the window during a normal initialization. Exhibit
D-4 indicates the window when initialization fails.

Waiting for 5P5 to initialize.

SPS iz initializing - the application will wait for
2 minutes before timing out

B 7%

| Abaort |

Exhibit D-3 SPS usually initializes by 13%

W aiting for SPS to initializeﬁ_aé:

SPS initialization failed - check the SPS and
press Wait Again' buttan to reinitialize the
SPS, or presz ABORT to cancel out of the
flight.

See View-xHardware for more information.

1%

wait qui%J Abart
by

Exhibit D-4 SPS fails to initialize

At this point the options are click the “Wait Again” button or “Abort”. The “Abort” button takes you
completely out of the Pre-flight sequence and into the Offline mode. This should not be exercised
until attempting several things.

1. Ensure you have a good signal strength and the receiver is locked on to the radiosonde
(Ensure you have the TRS frequency set to the radiosonde frequency). This includes verifing
the TRS antenna is pointing to the baseline position. Verify there is no interference or noise in
the area causing a degradation of the signal being received.
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2. Disconnect and re-connect the battery from the radiosonde. Disconnect the Positive or Red
wire first and then the Ground or Black wire and wait at least 30 seconds before reconnecting
Ground or Black wire first.

NOTE: The battery should be connected to the radiosonde a minimum of 5 minutes prior to
beginning baseline. This allows the radiosonde circuitry and the battery to stabilize.

1. After following steps 1 and 2, go ahead and click on the “Wait Again” button. (See Exhibit D-
5) If this does not work click the “Abort” button. (Shown in Exhibit D-7.)

W aiting for SPS to initializeﬁ_aé:

SPS initialization failed - check the SPS and
press Wait Again' buttan to reinitialize the
SPS, or presz ABORT to cancel out of the
flight.

See View-xHardware for more information.

1%

wait qui%J Abart
by

Exhibit D-5 Re-initializing the SPS

Waiting for SPS to initialize.

SPS iz intializing - the application will wait for
2 minutes before timing out

[ 13%

Wl Bgain ."—'-.bnrtt I

Exhibit D-6 Aborting Initialization

2. The next step prior to rejecting the radiosonde would be to go to the Hardware Status display
and click on the SPS Reset button and re-attempt the baseline check.

3. If this does not work click the UPS Reset button, unplug the radiosonde battery, abort the
flight, close down the RWS application, re-start a new “Live Flight”. If this does not work set
the instrument aside and try a new radiosonde.
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D.2.4 No GPS at Baseline — Corrective Actions
If the SPS initializes, but there is no GPS, do the following (ensure you have waited 5 minutes):
1. Verify Signal Strength (See Exhibit D-7), and the bottom status bar (Exhibit D-8) is indicating

GPS height. If GPS height information is available, then the RWS software is experiencing a
display issue. This condition should not affect your flight and GPS should be available at

release.
vl Track Mode

requency | 16800 : Set | o Manual

trergth ||:|.?E T
can (" Search

Statuz

|TFES iz ready.

Exhibit D-7 — Check frequency and signal strength
ASC: 393 RELI 2 Mode: Live Flight Phase: Baselne GPS Height: 1267 m Racy. ET (man): Recy. P (hPa): 876.49  Rerv. T(C): 24.57  Recy, RH{%): 42.5

u
Exhibit D-8 - GPS Height available

2. Disconnect the battery and wait 30 seconds, before re-connecting to the radiosonde.

NOTE: Always disconnect the Positive or Red wire first and reconnect the Black or
Ground wire first.

3. Go to the Hardware Status Display and press the “SPS Reset” button. This re-initializes the
SPS (This is a soft reboot). If this does not work

4. Click the “Power On/Off UPS” button on the Hardware Status Display. (This is a hard boot)
It may require 15 minutes for the GPS module inside the SPS to reacquire the GPS almanac. -
If this does not work, get another radiosonde

D.2.5 GPS at Baseline but GPS Status window shows 0 Matches — Corrective Actions
1. Verify that bottom status (See Exhibit D-9) bar displays height values that are close to
station Release Elevation. If GPS Height appears reasonable (Based on the latest station

data) to the Station Release Elevation then the RWS is experiencing a display issue. This
condition should not affect your flight and GPS should be available at release.
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Tnr? &GN B -GBS XK B R

Station Hame: Albuguergue, MM Station Index: 72365

e — e,
Release Elevation (m): 161863

UTC: 07-15-2008 2285

20! & Antenna Orientation / TRS Display

Il GPS Status Window
SPS$ 0 Match 12 3 456 7 8 9101112131415161718192021 222324252627 2829303132

GPS & 10 Radiosonde [l a1 BE:aH:BEEEN 22BNl BEER
0 Base AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

%
[Mode: Live Flight [Phase: Baseline { [5PS Height: 1614m  )Recv. ET (min}: Recv. P (hPa): 837.68  Recy, T(C): 21,75 |Recv. RH (%) 50.9

Exhibit D-9 - GPS Height available with 0 matches

D.3 In-flight Troubleshooting

There will be occasions during the flight when the operator must troubleshoot a problem before
taking corrective action. A few problems that occur are:

Signal Loss

Missing Data

Antenna Not Tracking Properly GPS Loss

RWS fails to detect release

MCU Opverload with Rapidly Changing Angles

D.3.1 Signal loss - Corrective Actions

1. Signal loss may occur because of numerous reasons; the receiver may have shifted frequency,
the radiosonde may have failed, the antenna may not be locked-on to the radiosonde. If
the signal strength shown in the Antenna Orientation/TRS Display drops to 14 or less
the antenna will no longer be able to track properly. One of the pop-ups that will alert
this operator is the “Missing PTU ” popup. (Exhibit D-10)

Warming: one minute or more of mizsing PTU data

Exhibit D-10 1-Minute Missing PTU Popup

2. An audible alarm will accompany this popup. The popup will occur at 1 and 2 minutes. If the
PTU is still missing after 3 consecutive minutes, a final popup comes up terminating the
flight. (Exhibit D-11)
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"'_., Flight Tetrminated
[

LIPS {power source ko SPS and TRS) is currenth burned on. Click Yes to turn it off now,

Yes Mo

Exhibit D-11 Flight Terminated - UPS Turn Off Requested After 3 Minutes of Missing PTU

D.3.2 Missing Data — Corrective Actions

The operator must validate which problem exists when no signal is received. Missing data is the
result of low or no signal strength. Low or no signal strength is the result of:

Incorrect frequency

1. Check the frequency - Go to the Antenna Orientation/TRS Display (Exhibit D-12).
If the frequency has changed, the operator should:

Track Mode

requency |1620.0 * Manual

trergth ||:|.?E T
(" Search

Status

|TFES iz ready.

Exhibit D-12 Check frequency and signal strength

a. Press the “Set” button and type in the frequency (Exhibit D-13) selected
during Pre-release.

b. Select the OK button.

c. Make sure the “AFC” is on. The signal should increase and data should be
restored.

Set Freguency

Frequency [MHz]: 1680

Q. | Cancel |

Exhibit D-13 Input desired frequency
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D.3.3 Antenna Not Tracking Properly GPS Loss - Corrective Actions

1. Check the antenna tracking —
a. Antenna Responds to Commands —

i. If GPS is still being received, select the “Search” button (See Exhibit D-14).
The Search routine will move the antenna to the last known GPS location.

NOTE: If the elevation is above 60 degrees or the radiosonde is expected to change direction and
track back close to the release point do not use the “Search” feature. Once this condition no
longer exists the search function may be used.

-

Signal Track Mode
Frequency |1675.9 :‘ | " Manual
Stength  |53.02 " Auta
W AFC Scan |
Statusz
|THS is ready.

Exhibit D-14 Select Search track mode

ii. If the GPS signal is lost, the operator must look at the last usable position data
and then manually move the antenna to that location.

NOTE: Under “Tables” open “Processed PTU” the last azimuth and elevation data points are
shown. If GPS was lost, scroll up to find the last data point.

b. Antenna Control is lost - (Signal Strength shown in Antenna Display < 20)

i. If control of the antenna is lost during the flight, and no response is given to
commands entered through the Antenna Orientation/TRS Display. Two
different options are available.

NOTE: Place the Antenna in Manual Mode. Before resetting the TRS, determine in the Status
Message Display window the time the TRS took for warm-up and initialization. If the warm-
up and initialization was longer than 3 minutes, the flight may terminate because of
excessive missing data
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| NOTE: Write down the last azimuth/elevation and frequency.

ii. Press the TRS “Reset” button on the Hardware Status Display.

2. Once the TRS successfully completes initialization, the observer should verify the correct
frequency and then manually move the TRS to the last known good position. Using the
procedures listed in items 1 and 2. Remember, you must reacquire the signal within 3 minutes
of the start of the missing data or the flight will automatically terminate due to “Excessive
Missing Data”.

D.3.4 RWS fails to detect release — Corrective action

1. After arriving back at the RWS, the observer notes that the RWS failed to detect release (See
Exhibit D-15).

2. The observer should immediately click the yellow balloon icon above the flashing “Waiting
for Target Release Time”

Flight Edit Wiew Tables Plots Messages Tools Window Help

Station ID: KHOC Station Hame: Silver Spring, MD

# Waiting For Balloon Release Display

Waiting For Target Release Time

Exhibit D-15 Select yellow balloon icon to start flight

3. After the RWS completes its post release processing, the observer should open up the
Received PTU Tabular Display and located the pressure point where the pressure decreases
uniformly.

NOTE: You should also verify the Geo-potential Height is increasing in the Processed Tabular
Display. The first data above the surface should show at least a 2 meter increase from the
station data at time 0.0.
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D.3.5 MCU Overload with Rapidly Changing Angles — Corrective Actions

1.

IE Status Messages Display B@]g|
-~

Add
Messzage

It is not unusual especially with light winds, or while tracking on a side-lobe, for the elevation
and azimuth angles to change rapidly over a short period of time. If the RAW azimuth and
elevation angles from the TRS are changing rapidly the antenna motor current will increase and
generate a TRS Status message if the condition exists for more than four seconds. The tracking
will be suspended for eight seconds. The Status Message that comes up for the TRS is the
MCU: 0x0800 errors. (See Exhibit D-16)

UTC Time| Flight Status Message | Comment |

22:26:51.30 | Flight was initiated: D ate 12-10-2007; Ascension 696; Release 1.
22:27.01.24 | Status Code: 0 - UPS has been turned off.

22:27:11.18 | TRS intislization in progress.

22:27:21.13 | Statug Code: 16 - UPS iz now running on batten.

22272640 | Statug Code: 8 - UPS iz now running on orvline power supply.
22:27:31.19 | TRS busy with mator warm-up operations.

22:42:06.51 | TRS completed initialization successfully.

22:42:06.51 | TRS is ready.

22:53:11.23 | TRS Enor Reported: LAL: 0000000000, SCA: 0000, MCU: Ox0001,

23.06:32.26 | User added message battery
2311:46.96 |SPS has been intialized succezsfully.

2316:14.35 | Radiozonde has been bazelined successully.

23221204 | Comparizon fight iz Ascenzion B35, Date 12-03-2007, Time 12UTC.

23:2212.04 |Balloon releagze detected at 23:21:54. 620 UTC.
23:24:01.33 | TRS Enor Reported: LRL: 0000000000, SCa; 000R-A L Ox0800,

23:24:21.24 | TRS Enor Reported: LRU: 0000000000, SC.;S\:
2324:41.12 | TRS Enor Reported: LRL: 0000000000, SCA:
2324:51.32 | TRS Enor Reported: LRL: 0000000000, SCA: 008, MCU: 0x0800,
23:28:30.15 | Successful release.

2328:47 40 | Coded Meszages were generated.
23:44:49.23 | Coded Messages were generated.

Receiver 0000, Scanner: 00, Power Supply: Yoltage OF.

Receiver, 0000, Scanner: 00, Power Supply:
(000, WCU: 0x0800,
Receiver: 0000, Scanner: 00, Power Supply: Waltage OF.

Receiver 0000, Scanner: 00, Power Supply: Woltage™

Exhibit D-16 MCU 0x0800 Error Due to Difference in Raw and Processed Azimuth

2. If the Status Messages indicate a problem with the Motion Control Unit (MCU) the observer

should take the antenna out of “Auto” track and place in “Manual” track mode until the
azimuth and elevation angles are changing less rapidly. This condition is not unusual with
high elevation angles or when a wind direction change occurs over a very short period of
time. The inability for the TRS to drive the antenna over wide angular changes without
exceeding the voltage again is the cause of the condition. If allowed to go unchecked, after
five such MCU messages the antenna will go into “Overload” and the observer will no
longer be able to control the antenna.

If this occurs, the TRS will have to be “Reset” from the Hardware Status Display (See
Exhibit D-17).

236



RRS WORKSTAION USERS GUIDE
Hardware Status E|

LIPS J Fower:0n line Power, Battery Capacitp(Z]: 95.00 Power Ond0Ff LIPS |

SFS J FTU Frocessing Ok [GPS O] FTU J Receiving data
GPS J Wiorking

RS0IS J Feceiving data

FDE ﬂ 0x0200

TRS Reszet Receiving data Command |

Line Replaceable Unitz J 0000000000

SCh Q0oa FCU Q0000
Receiver a0 Scanner aa
Local COL a0 Remaote COU 0000

Paower Supply Yaltage OF.

Exhibit D-17 TRS Reset button option

NOTE: Overhead conditions exist, when elevation angles increase are 60 degrees or higher, go
ahead and place the antenna into “Manual” track mode. The antenna should be kept in
“Manual” track until the elevation angles shown in the Processed Data Set decrease and
show less erratic change.

D.3.5.1 Avoiding MCU Overload Errors Through Launch Techniques

MCU 800 Error may be avoided by launching in “Manual” tracking and only placing the antenna into
track after returning to the office. Upon returning to the office there should exist one of two
conditions. Either the angle of the radiosonde in relation to the TRS is above or below 60 degrees as
indicated on the Processed Tabular Display. The following procedure should be followed in those
conditions when GPS is available:

a. If Elevation is below 60 degrees and is expected to remain below 60 degrees

elevation, the observer should click on the “Search” button on the TRS display. The
antenna should go into “Auto” track and “AFC” should be checked.
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b. If Elevation is above 60 degrees or is expected to go above 60 degrees, manually enter
the azimuth and elevation angles from the Processed Tabular Display into the TRS
display every 5 minutes until the elevation drops below 60 degrees and is expected to
stay there. Once this occurs, check for GPS and place the antenna in “Search”. The

Appendix D — Troubleshooting

antenna should go into “Auto” track and “AFC” should be checked.

D.4 Doing a Screen Capture

1. The first step in performing a screen capture is recognizing a problem. This may be by
noticing a “Red X" on the “Hardware Status” display (See Exhibit D-18), seeing a Status
Message, getting a Popup message, or just noticing an incorrect data in the tabular display or

plot.

Hardware Status N

UFs

m Power:Power Off, Battery Capacity(%]: 100.00

Power On/0ff UPS |

GPS

SPS Heset | Status determined at baseline

Mo status until baseline.

FTU . No data untl bageline.

RSOIS

POB

Receiving data
S/
x Fadure: Not recerving data

2. The second step to capturing the problem is after displaying the items you wish to capture is
to hit the “Shift” key while pressing the “Print Screen” button. Minimize the RRS Program by
clicking on the minimize icon. (See Exhibit D-19)

TRS Reset |K Fallise: Not receiving data.

Line Replaceable Unts x

SCA
Receiver
Loca COU
Power Supply

MCU
Scanner
Remate COL

Command |

LAN { Connection Made

MODEM J Modem avalable [COM3:]

Exhibit D-18 TRS Reset button option
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o x|

Exhibit D-19 Minimize Icon

3. The third step in capturing data or a display is to open WordPad. After opening WordPad do
the following:

a. At the “File” Option select “Page Setup” and select “Landscape” and click “OK”.
b. Click on the “Edit” Option and select “Paste”.
c. Atthe “File” Option select “Save As”. Then, browse to the Desktop subdirectory and

name the file and save it. Suggest using 3 letter Station ID and ascension number
(See Exhibit D-21, i.e ABQ388 — Albuquerque ascension number 388)

Save As

>~

Recent

([

Desktop

Save i | @ Desktop

v @@ @

?X

l}ﬁ[‘-’ly Dacuments
:} My Compuker

S Jry Nebwork Places

IChPsu

| [C3IRRS T_Drive_os0s08

IChsPs
ICh5PS Folder

53 Archive Folder

|Sh|:|w5 the files, Folders, program shortcuts, and okber ikems on the desktop, I

by Documents

tdy Computer

by M etwiork,

'

File name:

Save as lype;

Sawve in

[HE rarma

ABO36d it

Save

' Rich Text Farmat (RTF)

v

Cancel
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Exhibit D-20 Save screen capture on Desktop
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D.5 Post-Flight Troubleshooting

If corrective action is taken to restore equipment operation and messages have not been transmitted.
The observer may go into “Rework™ and send the WMO Coded Messages up to 6 hours after flight
termination.

Post-flight troubleshooting should also include going into the Offline Bit Utility (OBIT) and taking a
closer look at equipment or Line Replaceable Unit indicating problems or failure. The data from the
screen display after the diagnostics have run should be printed or captured for the electronics
technician. An entry into the Engineering Management and Reporting System (EMRS) will be
necessary.

240





