ET/DR&C2/Doc.3.5.10(1), p. 8

WORLD METEOROLOGICAL ORGANIZATION

________________

COMMISSION FOR BASIC SYSTEMS

MEETING OF EXPERT TEAM ON DATA REPRESENTATION AND CODES

PRAGUE, CZECH REPUBLIC, 22-26 APRIL 2002

ET/DR&C2/Doc.3.5.10(1)

_______

(13.III.2002)

ENGLISH ONLY

A Proposal for new BUFR/CREX Table B descriptors for use with next-generation rawinsonde data
Submitted by J. Ator (USA)

Summary and Purpose of Document
This paper proposes many new BUFR/CREX descriptors which would enable the reporting of next-generation rawinsonde data such as is planned to be introduced within the USA within the coming year.

ACTION PROPOSED
The meeting is requested to consider the proposal and recommend it for fast-track implementation.

DISCUSSION

1.0
Background
The U.S. National Weather Service is planning to introduce a new network of revamped rawinsondes within the next year, under a project known as the “Radiosonde Replacement System (RRS)”.  These rawinsondes will be equipped with GPS locators allowing a precise latitude and longitude to be measured at every data point during the sounding flight as well as some of the most technologically-advanced sensing equipment for temperature, moisture, etc. that are available today.  In addition, enhanced processing software is being developed to encode this high-resolution data into BUFR, both for GTS exchange as well as for national long-term archiving purposes.  The plan is to begin producing test archive data sets within the coming year, followed soon thereafter by the introduction of high-resolution BUFR data sets onto the GTS for international exchange, although it should be noted that alphanumeric TEMP and PILOT messages will also be produced from this data in order to allow continued international exchange with those centers which will not yet be able to handle the enhanced-resolution BUFR products.  The below list represents the set of additional new BUFR descriptors that will be required in order to be able to encode these new products.  Note that, although there are no plans within the USA to make use of any of the corresponding CREX versions of these descriptors, we nonetheless felt that it might be useful to go ahead and propose CREX counterparts for these descriptors in case other centers might eventually wish to exchange such information.

2.0 Proposal
We propose the following new BUFR/CREX descriptors:

 1.
Radiosonde serial number
0-01-090
CCITT IA5
0
0
160



B-01-090
Character
0

20

 2.
Radiosonde ascension number
0-01-091
Numeric
0
0
14



B-01-091
Numeric
0

4

 3.
Radiosonde release number
0-01-092
Numeric
0
0
3



B-01-092
Numeric 
0

1

 4.
Balloon lot number
0-01-093
CCITT IA5
0
0
96



B-01-093
Character
0

12

 5.
WBAN Number
0-01-094
Numeric
0
0
17



B-01-094
Numeric
0

5

 6.
Observer identification
0-01-095
CCITT IA5
0
0
32



B-01-095
Character
0

4

 7.
Radiosonde configuration
0-02-016
Flag table
0
0
5



B-02-016
Flag table
0

2

 8.
Radiosonde ground receiving system
0-02-066
Code table
0
0
6



B-02-066
Code table
0

2

 9.
Radiosonde operating frequency
0-02-067
Hz
-5
0
15



B-02-067
Hz
-5

5

10.
Balloon manufacturer
0-02-080
Code table
0
0
4



B-02-080
Code table
0

2

11.
Type of balloon
0-02-081
Code table
0
0
5



B-02-081
Code table
0

2

12.
Weight of balloon
0-02-082
Kg
3
0
12



B-02-082
Kg
3

4

13.
Type of balloon shelter
0-02-083
Code table
0
0
4



B-02-083
Code table
0

2

14.
Type of gas used in balloon
0-02-084
Code table
0
0
2



B-02-084
Code table
0

1

15.
Amount of gas used in balloon
0-02-085
Kg
3
0
13



B-02-085
Kg
3

4

16.
Balloon flight train length
0-02-086
m
1
0
10



B-02-086
m
1

4

17.
Type of pressure sensor
0-02-095
Code table
0
0
5



B-02-095
Code table
0

2

18.
Type of temperature sensor
0-02-096
Code table
0
0
5



B-02-096
Code table
0

2

19.
Type of humidity sensor
0-02-097
Code table
0
0
5



B-02-097
Code table
0

2

20.
Type of surface observing equipment
0-02-115
Code table
0
0
5



B-02-115
Code table
0

2

21.
RRS flight level significance
0-08-040
Code table
0
0
6



B-08-040
Code table
0

2

22.
RRS data significance
0-08-041
Code table
0
0
4



B-08-041
Code table
0

2

23.
Type of termination
0-08-077
Code table
0
0
2



B-08-077
Code table
0

1

24.
Relative humidity
0-13-009
%
1
1000
12



B-13-009
%
1

4

25.
Software identification
0-25-061
CCITT IA5
0
0
96



B-25-061
Character
0

12

26.
Orientation correction (azimuth)
0-25-065
Degree
2
1000
11



B-25-065
Degree
2

4

27.
Orientation correction (elevation)
0-25-066
Degree
2
1000
11



B-25-066
Degree
2

4

28. 
Radiosonde release point pressure correction
0-25-067
Pa
0
8000
14



B-25-067
Pa
0

4

29.
Number of archive recomputes
0-25-068
Numeric
0
0
7



B-25-068
Numeric
0

3

30.
RRS flight level pressure corrections
0-25-069
Flag table
0
0
8



B-25-069
Flag table
0

3

31.
RRS Data quality check indicator
0-33-015
Code table
0
0
6



B-33-015
Code table
0

2

32.
RRS Data quality check mark
0-33-016
Code table
0
0
3



B-33-016
Code table
0

1

33.
Reason for termination
0-35-035
Code table
0
0
5



B-35-035
Code table
0

2

along with the following additional note under BUFR/CREX Class 1:

(12)
Descriptor 0-01-091 is to be used for reporting the sequential number of the current radiosonde reporting period (e.g. synoptic cycle) within a given year or other similar locally-defined length of time.  Descriptor 0-01-092 is to be used in the case of multiple sequential radiosonde releases during a single reporting period (e.g. synoptic cycle), in order to indicate which particular release generated the corresponding data values.

Within the above list, 0-01-094 and 0-13-009 may appear to be odd requests for international descriptors, so in either case we would certainly be willing to use local descriptors instead to report such information if the meeting would prefer such an approach.  In the first instance, this descriptor represents an identifier from the first major attempt (during the 1950's) at a coordinated station numbering scheme among different weather reporting authorities including the U.S. Weather Bureau, the U.S. Air Force, Navy, and Army, the Canadian Department of Transportation, and certain German and Korean stations with close ties to the U.S. Weather Bureau at that time.  This identifier is still used in certain national long-term archives, and therefore it is desired to be able to retain this information under the new (I.e. BUFR) storage scheme.
In the second instance, it is desired to be able to retain the raw (I.e. unprocessed) relative humidity value reported by the sensor in order to track, among other things, when a sensor begins to malfunction.  The meeting may have a better approach in mind to deal with this requirement, although it should be pointed out that the use of Table C operators to amend existing descriptor 0-13-003 was already considered and rejected owing to the inability of the current RRS software (indeed, of much of the software that we have seen!) to handle the 2-03-YYY operator that would be required in order to do so.

At any rate, following are the code and flag tables which complete the definition of the above requested BUFR/CREX descriptors:

Radiosonde configuration (0-02-016)
Bit
Meaning

1
Train regulator

2
Light unit

3
Parachute

4
Rooftop release

All 5
Missing value

Radiosonde ground receiving system (0-02-066)
Code
Meaning

0
ART-1

1
ART-2

2
VIZ GPS

3
Vaisala GPS

4
ATIR

5
Sippican GPS

6
IMS GPS

7-61
Reserved

62
Other

63
Missing value

Balloon manufacturer (0-02-080)
Code
Meaning

0
Kaysam

1
Totex

2
KKS

3-13
Reserved

14
Other

15
Missing value

Type of balloon (0-02-081)
Code
Meaning

0
GP26

1
GP28

2
GP30

3
HM26

4
HM28

5
HM30

6
SV16

7-29
Reserved

30
Other

31
Missing value

Type of balloon shelter (0-02-083)
Code
Meaning

0
High bay

1
Low bay

2
BILS

3
Roof-top BILS

4-13
Reserved

14
Other

15
Missing value

Type of gas used in balloon (0-02-084)
Code
Meaning

0
Hydrogen

1
Helium

2
Natural Gas

3
Missing value

Type of pressure sensor (0-02-095)
Code
Meaning

0
Capacitance aneroid

1
Derived from GPS

2
Resistive strain gauge

3-29
Reserved

30
Other

31
Missing value

Type of temperature sensor (0-02-096)
Code
Meaning

0
Rod thermistor

1
Bead thermistor

2
Capacitance bead

3-29
Reserved

30
Other

31
Missing value

Type of humidity sensor (0-02-097)
Code
Meaning

0
VIZ Mark II Carbon Hygristor

1
VIZ B2 Hygristor

2
Vaisala A-Humicap

3
Vaisala H-Humicap

4
Capacitance sensor

5
Vaisala RS90

6
Sippican Mark IIA Carbon Hygristor

7-29
Reserved

30
Other

31
Missing value

Type of surface observing equipment (0-02-115)
Code
Meaning

0
PDB

1
RSOIS

2
ASOS

3
Psychrometer

4
F420

5-29
Reserved

30
Other

31
Missing value

RRS flight level significance (0-08-040)
Code
Meaning

0
High resolution data sample

1
Within 20 hPa of surface

2
Pressure less than 10 hPa (i.e., 9, 8, 7, etc.) when no other reason applies

3
Base pressure level for stability index

4
Begin doubtful temperature, height data

5
Begin missing data (all ele​ments)

6
Begin missing RH data

7
Begin missing temperature data

8
Highest level reached before balloon descent because of icing or turbulence

9
End doubtful temperature, height data

10
End missing data (all elements)

11
End missing RH data

12
End missing temperature data

13
Zero degrees C crossing(s) for RADAT

14
Standard pressure level

15
Operator added level

16
Operator deleted level

17
Balloon re‑ascended beyond previous highest ascent level

18
Significant RH level

19
RH level selection terminated

20
Surface level

21
Significant temperature level

22
Mandatory temperature level

23
Flight termination level

24
Tropopause(s)

25
Aircraft report

26
Interpolated (generated) level

27
Mandatory wind level

28
Significant wind level

29
Maximum wind level

30
Incremental wind level (fixed regional)

31
Incremental height level (gener​ated)

32
Wind termination level

33
Pressure 100 to 110 hPa, when no other reason applies

34-39
Reserved

40
Significant thermodynamic level (inver​sion)

41
Significant RH level ( per NCDC criteria)

42
Significant temperature level (per NCDC)

43-61
Reserved

62
Other

63
Missing value

RRS data significance (0-08-041)
Code
Meaning

0
RRS parent site

1
RRS observation site

2
Balloon manufacture date

3
Balloon launch point

4
Surface observation

5
Surface observation displacement from launch point

6
Flight level observation

7
Flight level termination point

8-14
Reserved

15
Missing value

Type of termination (0-08-077)
Code
Meaning

0
Radiosonde flight

1
Wind processing

2
Reserved

3
Missing value

RRS Flight Level Pressure Corrections (0-25-069)
Bit
Meaning

1
Smoothed

2
Baseline adjusted

3
Normalized time interval

4
Outlier checked

5
Plausibility checked

6
Consistency checked

7
Interpolated

All 8
Missing value

RRS Data Quality Check Indicator (0-33-015)
Code
Meaning

0
Passed all checks

1
Missing-data check

2
Descending/reascending balloon check

3
Data plausibility check (above limits)

4
Data plausibility check (below limits)

5
Superadiabatic lapse rate check

6
Limiting angles check

7
Ascension rate check

8
Excessive change from previous flight

9
Balloon overhead check

10
Wind speed check

11
Wind direction check

12
Dependency check

13
Data valid but modified

14
Data outlier check

15-62
Reserved

63
Missing value

RRS Data Quality Check Mark (0-33-016)
Code
Meaning

0
Passed all automatic checks

1
Questionable data (per automatic checks)

2
Rejected data (per automatic checks)

3
Missing data

4
Rejected by user - passed automatic checks

5
Rejected by user - and questionable (per checks)

6
Rejected by user

7
Missing value

Reason for termination (0-35-035)

Code
Meaning

0
Balloon burst

1
Balloon forced down by icing

2
Leaking or floating balloon

3
Weak or fading signal

4
Battery failure

5
Ground equipment failure

6
Signal interference

7
Radiosonde failure

8
Loss of GPS signal

9
Limiting angles

10
Excessive missing data frames

11
Excessive missing temperature

12
Excessive missing pressure

13
User terminated

14
Software error

15-29
Reserved

30
Other

31
Missing value

********
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