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FOR URGENT VALIDATION 
 

BUFR TEMPLATE FOR SYNOPTIC REPORTS FROM SEA STATIONS SUITABLE FOR SHIP 
OBSERVATION DATA FROM VOS STATIONS 
 

Sequence descriptor numbers 3 08 014, 3 02 062, 3 02 063 and 3 02 064 written in blue in this 
template, have not yet been included in Manual on Codes, WMO-No. 306, I.2.  

 

 

3 08 014  Sequence for representation of synoptic reports from a sea station 
suitable for SHIP data from VOS stations 

 3 01 093 Ship identification, movement, type, date/time, horizontal and vertical 
coordinates 

 3 02 062 SHIP “instantaneous” data from VOS 
 3 02 063 SHIP “period” data from VOS 

 
 

3 01 093   Ship identification, movement, type, 
date/time, horizontal and vertical coordinates 

Unit, scale 

 3 01 036 0 01 011 Ship or mobile land station identifier          D….D CCITT IA5, 0 
  0 01 012 Direction of motion of moving observing 

platform(3)                                                                                      Ds
       

Degree true, 0 

  0 01 013 Speed of motion of moving observing platform(4)   

                                                                                                                      vs
 

m s-1, 0 

  0 02 001 Type of station                                                 (ix) Code table, 0 
  0 04 001 Year Year, 0 
  0 04 002 Month Month, 0 
  0 04 003 Day                                                                  YY Day, 0 
  0 04 004 Hour                                                                GG Hour, 0 
  0 04 005 Minute                                                              gg Minute, 0 
  0 05 002 Latitude (coarse accuracy)                        LaLaLa Degree,  2 
  0 06 002 Longitude (coarse accuracy)                 LoLoLoLo Degree, 2 
 0 07 030  Height of station platform above mean sea level m, 1 
 0 07 031  Height of barometer above mean sea level m, 1 

3 02 062   SHIP “instantaneous” data from VOS   

   Pressure data  
 3 02 001 0 10 004 Pressure                                                P0P0P0P0 Pa, –1 
  0 10 051 Pressure reduced to mean sea level         PPPP Pa,  –1 
  0 10 061 3-hour pressure change                               ppp 

(sign included)    
Pa,  –1 

  0 10 063 Characteristic of pressure tendency                 a Code table, 0 
   Temperature and humidity data  
 3 02 052 0 07 032 Height of sensor above marine deck platform 

(for temperature measurement) 
m, 2 

  0 07 033 Height of sensor above water surface 
(for temperature measurement) 

m, 1 

  0 12 101 Temperature/dry-bulb temperature(sc.2)   snTTT  K,  2 
  0 02 039 Method of wet-bulb temperature measurement  Code table, 0 
  0 12 102 Wet-bulb temperature (scale 2)            swTbTbTb K,  2 
  0 12 103 Dew-point temperature (scale 2)          snTdTdTd K,  2 
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  0 13 003 Relative humidity %, 0 
   Visibility data   

 
3 02 053 0 07 032 Height of sensor above marine deck platform 

(for visibility measurement) 
m, 2 

  0 07 033 Height of sensor above water surface 
(for visibility measurement) 

m, 1 

  0 20 001 Horizontal visibility                                           VV m,  –1 
 0 07 033  Height of sensor above water surface 

(set to missing to cancel the previous value) 
m, 1 

   Precipitation past 24 hours  
 1 01 000  Delayed replication of 1 descriptor    
 0 31 000  Short delayed descriptor replication factor Numeric, 0 
 3 02 034 0 07 032 Height of sensor above marine deck platform 

(for precipitation measurement) 
m, 2 

  0 13 023 Total precipitation past 24 hours     R24R24R24R24  kg m-2, 1 
 0 07 032  Height of sensor above marine deck platform 

 (set to missing to cancel the previous value) 
m, 2 

   Cloud data  
 0 20 010  Cloud cover (total)                                          N  %, 0 
 0 08 002  Vertical significance         Code table, 0 
 0 20 013  Height of base of cloud                                     h  m, –1 
 1 04 000  Delayed replication of 4 descriptors    
 0 31 000  Short delayed descriptor replication factor Numeric, 0 
 0 20 011  Cloud amount (of low or middle clouds)           Nh  Code table, 0 
 0 20 012  Cloud type (low clouds)                                    CL Code table, 0 
 0 20 012  Cloud type (middle clouds)                               CM Code table, 0 
 0 20 012  Cloud type (high clouds)                                   CH Code table, 0 
 1 01 000  Delayed replication of 1 descriptor    
 0 31 001  Delayed descriptor replication factor    Numeric, 0 
 3 02 005 0 08 002 Vertical significance Code table, 0 
  0 20 011 Cloud amount  

Ns  
Code table, 0 

  0 20 012 Cloud type                                                          C Code table, 0 
  0 20 013 Height of base of cloud                                  hshs  m, -1 
 0 08 002  Vertical significance    

(set to missing to cancel the previous value) 
Code table, 0 

   Icing and ice   

 1 01 000  Delayed replication of 1 descriptor    
 0 31 000  Short delayed descriptor replication factor Numeric, 0 
 3 02 055 0 20 031 Ice deposit (thickness)                                  EsEs m, 2 
  0 20 032 Rate of ice accretion                                        Rs Code table, 0 
  0 20 033 Cause of ice accretion                                      Is Flag table, 0 
  0 20 034 Sea ice concentration                                       ci Code table, 0 
  0 20 035 Amount and type of ice                                     bi Code table, 0 
  0 20 036 Ice situation                                                       zi Code table, 0 
  0 20 037 Ice development                                                Si Code table, 0 
  0 20 038 Bearing of ice edge                                           Di Degree true, 0 
   Sea/water temperature  

 1 01 000  Delayed replication of 1 descriptor    
 0 31 000  Short delayed descriptor replication factor Numeric, 0 
 3 02 056  Sea Surface Temperature, method of 

measurement, and depth 
 

  0 02 038 Method of sea surface temperature Code table, 0 
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measurement 
  0 07 063 Depth below sea water surface of sensor 

(for sea surface temperature measurement) 
m, 2 

  0 22 043 Sea/water temperature                           ssTwTwTw K, 2 
  0 07 063 Depth below sea water surface of sensor (set to 

missing to cancel the previous value) 
m, 2 

   Waves  
 1 01 000  Delayed replication of 1 descriptor    
 0 31 000  Short delayed descriptor replication factor Numeric, 0 
 3 02 021 0 22 001 Direction of waves Degree true, 0 
  0 22 011 Period of waves                                         PwaPwa s, 0 
  0 22 021 Height of waves                                        HwaHwa m, 1 
 1 01 000  Delayed replication of 1 descriptor    
 0 31 000  Short delayed descriptor replication factor Numeric, 0 
 3 02 024 0 22 002 Direction of wind waves Degree true, 0 
  0 22 012 Period of wind waves                                   PwPw s, 0 
  0 22 022 Height of wind waves                                  HwHw m, 1 
  1 01 002 Replicate 1 descriptor 2 times  
  3 02 023 Swell waves (2 systems of swell)   

                                        dw1dw1, Pw1Pw1, Hw1Hw1 

                                                          dw2dw2, Pw2Pw2, Hw2Hw2  

 

3 02 063   SHIP“period” data from VOS  
   Present and past weather   
 3 02 038 0 20 003 Present weather                              ww  or wawa Code table, 0 
  0 04 024 Time period                     Hour, 0 
  0 20 004 Past weather (1)                               W1 or Wa1 Code table, 0 
  0 20 005 Past weather (2)                                                W2 or Wa2 Code table, 0 
  

 
Precipitation measurement   

 1 01 000  Delayed replication of 1 descriptor    
 0 31 000  Short delayed descriptor replication factor Numeric, 0 
 3 02 040 0 07 032 Height of sensor above marine deck platform 

(for precipitation measurement) 
m, 2 

  1 02 002 Replicate next 2 descriptors 2 times  
  0 04 024 Time period in hours                                         tR Hour, 0 
  0 13 011 Total precipitation / total water equivalent of snow 

                                                                     RRR    
kg m-2, 1 

   Extreme temperature data  
 1 01 000  Delayed replication of 1 descriptor    
 0 31 000  Short delayed descriptor replication factor Numeric, 0 
 3 02 058 0 07 032 Height of sensor above marine deck platform 

(for temperature measurement) 
m, 2 

  0 07 033 Height of sensor above water surface 
(for temperature measurement) 

m, 1 

  0 04 024 Time period or displacement                           Hour, 0 
  0 04 024 Time period or displacement (see Notes 1 and 2) Hour, 0 
  0 12 111 Maximum temperature (scale 2) at height and 

over period specified                              snTxTxTx 
 K, 2 

  0 04 024 Time period or displacement                           Hour, 0 
  0 04 024 Time period or displacement (see Note 2) Hour, 0 
  0 12 112 Minimum temperature (scale 2) at height and 

over period specified                                 
snTnTnTn 

 K, 2 

   Wind data  
 3 02 064 0 07 032 Height of sensor above marine deck platform m, 2 
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(for wind measurement) 
  0 07 033 Height of sensor above water surface 

(for wind measurement) 
m, 1 

  0 02 002 Type of instrumentation for wind measurement  
iw 

Flag table, 0 

  0 08 021 Time significance (= 2 (time averaged)) Code table, 0 
  0 04 025 Time period  (=  - 10 minutes, or number of 

minutes after a significant change of wind) 
Minute, 0 

  0 11 001 Wind direction                                                dd  Degree true, 0 
  0 11 002 Wind speed                                                       ff m s-1, 1 
  0 08 021 Time significance (= missing value) Code table, 0 
  1 03 000 Delayed replication of 3 descriptors   
  0 31 001 Delayed descriptor replication factor Numeric, 0 
  0 04 025 Time period in minutes     Minute, 0 
  0 11 043 Maximum wind gust direction Degree true, 0 
  0 11 041 Maximum wind gust speed         910fmfm, 911fxfx m s-1, 1 

 

Notes:  

1) Within RA-IV, the maximum temperature at 1200 UTC is reported for the previous calendar day (i.e. the 
ending time of the period is not equal to the nominal time of the report). To construct the required time 
range, descriptor 004024 has to be included two times. If the period ends at the nominal time of the report, 
value of the second 004024 shall be set to 0. 

2) Within RA-III, the maximum day-time temperature and the minimum night-time temperature is reported 
(i.e. the ending time of the period may not be equal to the nominal time of the report). To construct the 
required time range, descriptor 004024 has to be included two times. If the period ends at the nominal time 
of the report, value of the second 004024 shall be set to 0. 

3) 0 01 012: Means course made good (average course over the ground) during the three hours preceding 
the time of observation. 

4) 0 01 013: Means speed made good (average speed over the ground) during the three hours preceding 
the time of observation. 
5) If “plain language” text is reported within Section 2, this information can be conveyed in BUFR via the 
use of an appropriate 205YYY field as an extra descriptor following the above basic template. 
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FOR AIR CHEMISTRY: 

FOR URGENT VALIDATION: 

Element 
Descriptor Element name Unit Scale Reference

Value 
Data 
Width 

0-08-046 
Atmospheric 
chemical or physical 
constituent type  

Common 
Code Table 
C-14 

0 0 16 

 

FOR VALIDATION: 

Example of descriptor sequence 

We do not provide here full templates for specific instances of atmospheric constituent 
observations; having said this, the general structure of a descriptor sequence is envisioned as 
follows (where indentation indicates repeatable sub-sequences of descriptors): 

o Identification of measurement site and instrumentation 
o Date/time of start of measurement 
o Horizontal and vertical coordinates of measurement site  

• Time displacement from start of measurement (high precision) 
• Lat/lon displacement from start of measurement (high precision) 
• Vertical coordinate value (using high-precision descriptor when required) 

 Atmospheric constituent type (new descriptor 0 08 043 or 0 08 044) 
 Statistical Significance Qualifiers (0 08 023), if applicable  
 Measured or physical quantities  (one or more measurement or forecast) 

 

This structure was based on the WMO BUFR template for TEMP data (aerological sounding).  It 
would likely suit in-situ or retrieved observations taken by balloon or aircraft and retrieved (level 
2) measurement products from ground-based and satellite instruments.  Appropriate and 
sufficiently general templates would have to be designed for raw or calibrated (level 0 or 1) 
ground-based and satellite measurements. (e.g. spectral radiances instead of retrieved mixing 
ratios).  Templates for the latter should preferably by extensions of the above structure and be 
applicable to a wide range of different instruments instead of being specific to certain 
instruments.  As starting point, this proposal focuses on quantities provided by forecasts and 
measurement products provided as retrieved observations. 

Descriptors for the representation of atmospheric constituents 

ECMWF is requested to clarify whether the cloud amount could be expressed directly in 
percentage. 
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1. Measured or physical quantities 

Table 
Reference 

Element name BUFR  

F  X   Y  Unit Scal
e 

Ref. value Data width 
(bits) 

Status 

0 15 007 Molecular mass 
(see Note1) 

u  
2 0 15 Validation 

0 15 009 
 

Integrated 
number density 

 
m-2 0 0 10 Validation 

0 15 010 Partial pressure Pa 0 0 10 Validation 
0 15 022 
 

Integrated 
number density 

 
m-3 0 0 10 Validation 

0 15 023 
 

Mass density kg m-3 

0 0 10 Validation 
0 15 028 Photo 

dissociation rate 
 
s-1 0 0 10 Validation 

0 15 029 Extinction 
coefficient 

 
m-1 0 0 10 Validation 

0-15-040 Particulate 
matter diameter m 8 0 9 

Validation 
0 15 042 Reflectance Numeric 6 0 20 Validation 
0 15 043 Number of 

averaging 
kernel layers Numeric 0 0 10 Validation 

0 15 044 Averaging 
kernel value Numeric 6 -5000000 24 Validation 

1. Note 1: unit = u = unified atomic mass unit 

2. Note 2: Scaled descriptors should be preceded by descriptor 0 08 090 which indicates the decimal 
magnitude of the scaled value. See note concerning descriptor 0 08 090 for further details. 

2. Coordinates 
 

Table 
Reference 

Element name BUFR  

F  X   Y  Unit Scale Ref. 
value 

Data 
width 
(bits) 

Status 

0 07 011 
 

Pressure (high 
precision) 

 
Pa 0 0 30 Validation 

 

3. Instrumentation 
Table 
Reference 

Element name BUFR  

F  X   Y  Unit Scale Ref. 
value 

Data 
width 
(bits) 

Status 

0 02 072 Spectrographic 
width 

m 
13 0 30

Validation 
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4.  Significance qualifier 

 

Table 
Reference 

Element name BUFR  

F  X   Y  Unit Scale Ref. 
value 

Data 
width 
(bits) 

Status 

0 08 044 CAS registry 
number 

CCITT 
IA5 

0
     0

88 Validation 

0 08 045 Particulate 
matter 
characterization 

Code 
Table 

0 0 8 Validation 

0 08 027 Matrix geometry Code 
Table 

0 0 6 Validation 

 

 

5. Observed phenomena 

 

Table 
Reference 

Element name BUFR  

F  X   Y  Unit Scale Ref. 
value 

Data 
width 
(bits) 

Status 

0 20 079 
 

Snow/Ice 
crystals 
indicator 

Flag 
Table  

0 0 2 Validation 

0 20 080 Cloud amount 
percentage 
interval 

Code 
table 

0  

     0

3 Validation 

 

6. Processing information 

 

Table 
Reference 

Element name BUFR  

F  X   Y  Unit Scal
e 

Ref. 
value 

Data 
width 
(bits) 

Status 

0 25 144 Matrix dimension 
(i axis) 

Numeric 0 0 9 Validation 

0 25 145 Matrix dimension 
(j axis) 

Numeric 0 0 9 Validation 

0 33 009 Relative error % 2 0 14  
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Code table 0 08 027 - Matrix geometry 
Code figure Meaning 

0 Assume no particular matrix geometry 
1 Diagonal matrix 
2 Tridiagonal matrix 

3 
Multi-diagonal matrix (general case: diagonal and 
above) 

4 Lower triangular matrix 
5 Symmetrical  matrix 

6-42 Reserved 
43-62 Reserved for local use 

63 Missing 
 
Code table 0 08 045 - Particulate matter characterization 
 

Code figure Meaning 
0 Particulate Matter (all types) 
1  NO3(-) 
2  NH4(+) 
3  Na(+) 
4  Cl(-) 
5  Ca(2+) 
6  Mg(2+) 
7  K(+) 
8  SO4(2-) 

9-200 reserved 
201-254 reserved for local use 

255 missing 
 
 
Flag table 0 20 079 - Snow/Ice crystals indicator 
 

Bit No. Meaning 
1 Snow or ice crystals present 
All 2 Missing value 
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Code table 0 20 080 - Cloud amount percentage interval 
 

Code figure Meaning 
0 0-25% cloudy pixels 
1 25-50% cloudy pixels 
2 50-75% cloudy pixels 
3 75-100% cloudy pixels 
5-6 Reserved 
7 Missing value 
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Example sequence for matrix representation: 

 

Descriptor Value Unit Meaning Comment 

0 08 026 

 

 
0 

 

Code 
Table
 

Matrix 
significance 
(0 = averaging 
kernel) 

This descriptor 
characterizes subsequent 
data as being averaging 
kernel coefficients. 
 

0 08 027 

 

3 
 

Code 
Table

Matrix geometry 

(3 = 
multidiagonal) 

Descriptor characterizes 
subsequent data as 
belonging to a matrix of 
specified geometry 

1 03 Y Y= 
Number of 
rows 

 Repeat following 
two descriptors Y 
times ; 0 31 001 
gets ignored (see 
note to regulation 
94.5.4.1). 

The use of plain replication 
here supposes we know the 
size of the matrix and it 
does not change from 
observation to observation. 

1 01 000   Delayed 
replication x 
descriptors 

 

0 31 001   Delayed 
replication count 

This is where to look for the 
count for the number of 
incoming values in the 
current row of the matrix.  

0 25 143  unit less 
coefficient.  

Num
eric 

Data to be 
inserted in 
reconstructed 
matrix at 
receiving end. 

Our understanding of the 
matrix geometry should 
often be sufficient to allow 
us to skip the values that 
are zero by construction.  
However nothing in this 
sequence prevents us from 
sending every value, 
including the zeroes. 

0 08 027 63 Code 
Table

63 = missing Cancel  the significance 
qualifier 

0 08 026 63 Code 
Table

63 = missing Cancel  the significance 
qualifier and sequence 
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FOR VALIDATION 

IEEE REPRESENTATION (FOR BUFR EDITION 5)  

IEEE data description operator: 
 
Table 
Reference 

Operator 
name 

Operation Description 

F X Operand   
2 09 YYY 
 

IEEE floating 
point 
representation 

“For elements in Table B other than CCITT IA5, Code Tables, 
Flag Tables and delayed descriptor replication factors, this 
operator shall indicate that values are represented in YYY bits 
IEEE floating point, where YYY can be set to 032 (single 
precision) or 064 (double precision).  This operator shall 
override the scaling, reference value and data width from 
Table B.  An operand of YYY=000 shall reinstate the Table B 
scaling, reference value and data width.  (See note 21) 

 
Note (21): 

IEEE single or double precision floating point representation is specified in the standard ISO/IEC 
559-1985 and ANSI/IEE 754-1985, which should be consulted for more details. 

 

Additions to Regulations: 

 
Insert a third sentence to regulation 94.1.5: 
 
…deemed to be necessary.  Missing values for IEEE data (when use of operator 209YYY) shall 
be the largest IEEE floating-point number for YYY bits taken from the 209YYY operator.  This 
regulation…. 
 
 
In 94.6.3 change note (2) as: 
 
(2) Where more than one data subset is included in a single BUFR message, data compression 
may be used as follows: 
 

(i) Values for each data element are grouped into sets, and the sets shall be in the order 
defined by the data description; the first value in each set shall represent a minimum value 
for the set; for character data the first value in the set shall be set to all bits zero; however, if 
the character data values in all subsets are identical, the first value shall represent the 
character string; for IEEE floating point data the first value in the set shall be set all bits to 
zero; however, if all IEEE data values are identical the first value shall represent the IEEE 
value; this value is termed a "local reference value", R0, with respect to the subsequent set of 
data. 
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(ii) Local reference value shall be coded according to Regulation 94.6.2. 
 
(iii) If all values of an element are missing, R0 shall be coded with all bits set to 1s.  In the 
case of IEEE data the local reference value shall be coded using YYY bits from the 209YYY 
operator and the value shall be the largest positive IEEE floating point number for YYY bits. 
 
(iv) The local reference value shall be followed by 6-bit quantity specifying the number of bits 
for each increment or for character data, specifying the number of octets representing the 
character string.  For IEEE data element it shall be the number of octets corresponding to 
YYY bits from the 209YYY operator.  However, if the character or IEEE data values in all 
subsets are identical, sub-note (vii) shall apply. 
 
(v) Actual values, V, for non IEEE data and non-character string, will then be obtained as: 
    ……………………………………………………… no change 
 
(vi) Missing values will be denoted by setting all bits of the corresponding I to 1s.  Missing 
values for IEEE data shall be the largest IEEE floating point number for YYY bits taken from 
the 209YYY operator. 
 
(vii) ………………….. no change 
 
………………………… 

 
In the: 

Section 4 - Data section 
 
(2) The binary data in compressed form may be described as follows: 
 
………… 
Add: 
If operator 209YYY is used, R1

0 local reference value shall be set to largest IEEE floating-point 
number for YYY bits (32 bits: hexadecimal: 7f7fffff) (64 bits: hexadecimal: 7fefffffffffffff).  The 
NBINC shall contain the number of octets corresponding to YYY bits and increments shall contain 
the IEEE values of YYY bits.  If the IEEE values in all subsets are identical, NBINC=0 and R1

0 shall 
contain the IEEE value.  The IEEE values shall be represented as big endian IEEE floating point 
numbers. 
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FOR VALIDATION 

BUFR TEMPLATE FOR SURFACE OBSERVATIONS FROM N-MINUTE PERIOD  

TM 307092 
 

   Unit, scale 
3 01 089  National station identification  

 0 01 101 State identifier (1) Code table, 0 
 0 01 102 National station number (1) Numeric, 0 

3 01 090  Fixed surface station identification; time, 
horizontal and vertical co-ordinates 

 

 3 01 004 Surface station identification  
  WMO block number Numeric, 0 
  WMO station number Numeric, 0 
  Station or site name CCITT IA5, 0 
  Type of station Code table, 0 
 3 01 011 Year(2) Year, 0 
  Month(2) Month, 0 
  Day(2) Day, 0 
 3 01 012 Hour(2) Hour, 0 
  Minute(2) Minute, 0 
 3 01 021 Latitude (high accuracy) Degree, 5 
  Longitude (high accuracy) Degree, 5 
 0 07 030 Height of station ground above mean sea level  m, 1 
 0 07 031 Height of barometer above mean sea level  m, 1 

0 08 010  Surface qualifier (for temperature data) Code table, 0 
3 01 091  Surface station instrumentation  

 0 02 180 Main present weather detecting system Code table, 0 
 0 02 181 Supplementary present weather sensor Flag table, 0 
 0 02 182 Visibility measurement system Code table, 0 
 0 02 183 Cloud detection system Code table, 0 
 0 02 184 Type of lightning detection sensor Code table, 0 
 0 02 179 Type of sky condition algorithm  Code table, 0 
 0 02 186 Capability to detect precipitation phenomena Flag table, 0 
 0 02 187 Capability to detect other weather phenomena Flag table, 0 
 0 02 188 Capability to detect obscuration Flag table, 0 
 0 02 189 Capability to discriminate lightning strikes Flag table, 0 

0 04 015  Time increment (=  - n  minutes) Minute, 0 
0 04 065  Short time increment ( = 1 minute)   Minute, 0 
1 25 000     Delayed replication of 25 descriptors    

0 31 001  Delayed descriptor replication factor (= n) Numeric, 0 
0 10 004  Pressure Pa,  –1 
3 02 070  Wind data   

 0 07 032 Height of sensor above local ground m, 2 
 0  07 033  Height of sensor above water surface m, 1 
 0 11 001 Wind direction Degree true, 0 
 0 11 002 Wind speed m s-1, 1 
 0 11 043 Maximum wind gust direction Degree true, 0 
 0 11 041 Maximum wind gust speed  m s-1, 1 
 0 11 016 Extreme counterclockwise wind direction of a 

variable wind 
Degree true, 0 
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 0 11 017 Extreme clockwise wind direction of a variable wind Degree true, 0 
3 02 072  Temperature and humidity data  

 0 07 032 Height of sensor above local ground m, 2 
 0  07 033  Height of sensor above water surface m, 1 
 0 12 101 Temperature/dry-bulb temperature (scale 2)  K, 2 
 0 12 103 Dew-point temperature  (scale 2) K, 2 
 0 13 003 Relative humidity %, 0 

0 07 032  Height of sensor above local ground 
(for ground temperature) 

m, 2 

0 12 101  Temperature/dry-bulb temperature (scale 2)  
(for ground temperature) 

 K, 2 

1 03 000  Delayed replication of 3 descriptors    
0 31 000  Short delayed descriptor replication factor Numeric, 0 
1 01 005  Replicate 1 descriptor five times  
3 07 063 0 07 061 Depth below land surface     m, 2 

 0 12 130 Soil temperature (scale 2) K, 2 
0 07 061  Depth below land surface  

(set to missing to cancel the previous value)    
m, 2 

1 01 000  Delayed replication of 1 descriptor    
0 31 000  Short delayed descriptor replication factor Numeric, 0 
3 02 069  Visibility data  

 0 07 032 Height of sensor above local ground m, 2 
 0  07 033 Height of sensor above water surface m, 1 
 0 33 041 Attribute of following value Code table, 0 
 0 20 001 Horizontal visibility m, –1 

0 07 032  Height of sensor above local ground 
(set to missing to cancel the previous value) 

m, 2 

0  07 033  Height of sensor above water surface 
(set to missing to cancel the previous value) 

m, 1 

1 01 000  Delayed replication of 1 descriptor    
0 31 000  Short delayed descriptor replication factor Numeric, 0 
3 02 073  Cloud data  

 0 20 010 Cloud cover (total) %, 0 
 1 05 004 Replicate 5 descriptors four times  
 0 08 002 Vertical significance Code table, 0 
 0 20 011 Cloud amount Code table, 0 
 0 20 012 Cloud type Code table, 0 
 0 33 041 Attribute of following value Code table, 0 
 0 20 013 Height of base of cloud m,  –1 

1 01 000  Delayed replication of 1 descriptor    
0 31 000  Short delayed descriptor replication factor Numeric, 0 
3 02 076  Precipitation, obscuration and other phenomena 

 
 0 20 021 Type of precipitation Flag table, 0 
 0 20 022 Character of precipitation Code table, 0 
 0 26 020  Duration of precipitation(3) Minute, 0 
 0 20 023 Other weather phenomena Flag table, 0 
 0 20 024 Intensity of phenomena Code table, 0 
 0 20 025 Obscuration Flag table, 0 
 0 20 026 Character of obscuration Code table, 0 

1 02 000  Delayed replication of 2 descriptors    
0 31 000  Short delayed descriptor replication factor Numeric, 0 
0 13 055  Intensity of precipitation kgm-2s-1, 4 
0 13 058  Size of precipitation element m, 4 
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  (end of the replicated sequence)  
1 02 000  Delayed replication of 2 descriptors    
0 31 000  Short delayed descriptor replication factor Numeric, 0 
0 20 031  Ice deposit (thickness) m, 2 
0 20 032  Rate of ice accretion Code table, 0 
1 01 000  Delayed replication of 1 descriptor    
0 31 000  Short delayed descriptor replication factor Numeric, 0 
3 02 078  State of ground and snow depth measurement  

 0 02 176 Method of state of ground measurement Code table, 0 
 0 20 062 State of ground (with or without snow) Code table, 0 
 0 02 177 Method of snow depth measurement Code table, 0 
 0 13 013 Total snow depth m, 2 

1 02 000  Delayed replication of 2 descriptors    
0 31 000  Short delayed descriptor replication factor Numeric, 0 
3 02 079  Precipitation measurement  

 0 07 032 Height of sensor above local ground m, 2 
 0 02 175 Method of precipitation measurement Code table, 0 
 0 02 178 Method of liquid water content measurement of  

precipitation 
Code table, 0 

 0 04 025 Time period  (=  - n minutes) Minute, 0 
 0 13 011 Total precipitation / total water equivalent of snow  kg m-2, 1 

0 07 032  Height of sensor above local ground 
(set to missing to cancel the previous value) 

m, 2 

1 01 000  Delayed replication of 1 descriptor    
0 31 000  Short delayed descriptor replication factor Numeric, 0 
3 02 080  Evaporation measurement  

 0 02 185 Method of evaporation measurement Code table, 0 
 0 04 025 Time period or displacement ( = - n minutes) Minute, 0 
 0 13 033 Evaporation /evapotranspiration kg m-2, 1 

1 01 000  Delayed replication of 1 descriptor    
0 31 000  Short delayed descriptor replication factor Numeric, 0 
3 02 081  Total sunshine data  

 0 04 025 Time period  (=  - n minutes) Minute, 0 
 0 14 031 Total sunshine Minute, 0 

1 01 000  Delayed replication of 1 descriptor    
0 31 000  Short delayed descriptor replication factor Numeric, 0 
3 02 082  Radiation data  

 0 04 025 Time period  (=  - n minutes) Minute, 0 
 0 14 002 Long-wave radiation, integrated over period 

specified 
J m-2,  -3 

 0 14 004 Short-wave radiation, integrated over period 
specified 

J m-2,  -3 

 0 14 016 Net radiation, integrated over period specified J m-2,  -4 
 0 14 028 Global solar radiation (high accuracy),  

 integrated over period specified 
J m-2,  -2 

 0 14 029 Diffuse solar radiation (high accuracy),  
 integrated over period specified 

J m-2,  -2 

 0 14 030 Direct solar radiation (high accuracy),  
 integrated over period specified 

J m-2,  -2 

1 02 000  Delayed replication of 2 descriptors    
0 31 000  Short delayed descriptor replication factor Numeric, 0 
0 04 025  Time period  (=  - n minutes) Minute 
0 13 059  Number of flashes Numeric 
1 01 000  Delayed replication of 1 descriptor    
0 31 000  Short delayed descriptor replication factor Numeric, 0 
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3 02 083  First order statistics of P, W, T, U data  
 0 04 025 Time period  (=  - n minutes) Minute, 0 
 0 08 023 First order statistics  

(= 9; best estimate of standard deviation) (4)  
Code table, 0 

 0 10 004 Pressure Pa,  –1 
 0 11 001 Wind direction Degree true, 0 
 0 11 002 Wind speed m s-1, 1 
 0 12 101 Temperature/dry-bulb temperature (scale 2)  K, 2 
 0 13 003 Relative humidity %, 0 
 0 08 023 First order statistics (= missing value)  Code table, 0 

0 33 005  Quality information (AWS data) Flag table, 0 
0 33 006  Internal measurement status information (AWS) Code table, 0 

Notes:  

1) 0 01 101 (WMO Member State identifier) and 0 01 102 (National AWS number) shall be used to 
identify a station within the national numbering system that is completely independent of the WMO 
international numbering system. The WMO international identification 0 01 001 (WMO block number) 
and 0 01 002 (WMO station number) shall be reported if available for the particular station. 

2) The time identification refers to the end of the n-minute period. 

3) Duration of precipitation (in minutes) represents number of minutes in which any precipitation was 
registered.   

4) Best estimate of standard deviation is counted out of a set of samples (signal measurements) recorded 
within the period specified; it should be reported as a missing value, if the measurements of the 
relevant element are not available from a part of the period specified by 0 04 025.  

5) If reporting nominal values is required, the template shall be supplemented with 3 07 093.  
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FOR VALIDATION 

 

3 07 093 - Representation of nominal values 

3 07 093  Nominal values   

 2 23 000 Substituted values operator  
 2 36 000 Backward reference bit map  
 1 01 000 Delayed replication of 1 descriptor  
 0 31 001 Delayed descriptor replication factor 

= number of element descriptors  
Numeric, 0 

 0 31 031 Data present indicator Numeric, 0 
 0 01 033 Indication of originating/generating center Code table, 0 
 0 01 032 Generating application Code table, 0 
 0 08 083 Nominal value indicator  Flag table, 0 
 1 01 000 Delayed replication of 1 descriptor  
 0 31 001 Delayed descriptor replication factor Numeric, 0 
 2 23 255 Substituted values   
 1 08 000 Delayed replication of 1 descriptor  
 0 31 001 Delayed descriptor replication factor  Numeric, 0 
 2 23 000 Substituted values operator  
 2 37 000 Use previously defined bit map  
 0 01 033 Indication of originating/generating center Code table, 0 
 0 01 032 Generating application Code table, 0 
 0 08 083 Nominal value indicator  Flag table, 0 
 1 01 000 Delayed replication of 1 descriptor  
 0 31 001 Delayed descriptor replication factor Numeric, 0 
 2 23 255 Substituted values   
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FOR URGENT VALIDATION 

BUFR TEMPLATE FOR REPRESENTATION OF SYNOP DATA WITH 
SUPPLEMENTARY INFORMATION ON ONE-HOUR OBSERVATIONS  
 
This template is proposed to be used for representation of surface observation data from both 
automatic stations and manned stations.  This template is also suitable for SYNOP observation 
data, by including parameters covering periods longer than one hour. 
Entries from the SYNOP BUFR template TM 307080 are indicated by an asterisk * in the column 
S. Entries from the AWS BUFR template TM 307091 are indicated by an asterisk * in the column 
A. 
Entries used by both templates are not marked. 
The very recent modifications and additions are written in blue and bold. 
 
TM 307096 - BUFR template for representation of SYNOP data with supplementary 
                      information on one-hour observations 
 

3 07 096  Sequence for representation of SYNOP data with supplementary 
information on one-hour observations 

 3 01 090 Fixed surface station identification, time, horizontal and vertical coordinates 
 3 01 089 National station identification 
 0 08 010 Surface qualifier (for temperature data) 
 3 01 091 Surface station instrumentation 
 3 02 084 “Instantaneous” data of sequence 307096 
 3 02 085 “Period” data of sequence 307096 
 0 33 005 Quality information (AWS data) 
 0 33 006 Internal measurement status information (AWS) 
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This BUFR template further expands as follows: 
 

    S A  Unit, scale 
3 01 090      Surface station identification; time, horizontal 

and vertical co-ordinates 
 

 3 01 004     Surface station identification  
  0 01 001    WMO block number Numeric, 0 
  0 01 002    WMO station number Numeric, 0 
  0 01 015    Station or site name CCITT IA5, 0 
  0 02 001    Type of station Code table, 0 
 3 01 011 0 04 001    Year Year, 0  
  0 04 002    Month Month, 0 
  0 04 003    Day Day, 0 
 3 01 012 0 04 004    Hour Hour, 0 
  0 04 005    Minute Minute, 0 
 3 01 021 0 05 001    Latitude (high accuracy) Degree, 5 
  0 06 001    Longitude (high accuracy) Degree, 5 
 0 07 030     Height of station ground above mean sea level  m, 1 
 0 07 031     Height of barometer above mean sea level  m, 1 
3 01 089     * National station identification  

 0 01 101    * State identifier (see Note 1) Code table, 0 
 0 01 102    * National station number (see Note 1) Numeric, 0 

0 08 010     * Surface qualifier (for temperature data) Code table, 0 
3 01 091     * Surface station instrumentation  
 0 02 180    * Main present weather detecting system Code table, 0 
 0 02 181    * Supplementary present weather sensor Flag table, 0 
 0 02 182    * Visibility measurement system Code table, 0 
 0 02 183    * Cloud detection system Code table, 0 
 0 02 184    * Type of lightning detection sensor Code table, 0 
 0 02 179    * Type of sky condition algorithm  Code table, 0 
 0 02 186    * Capability to detect precipitation phenomena Flag table, 0 
 0 02 187    * Capability to detect other weather phenomena Flag table, 0 
 0 02 188    * Capability to detect obscuration Flag table, 0 
 0 02 189    * Capability to discriminate lightning strikes Flag table, 0 
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3 02 084      “Instantaneous” data of sequence 307096   

 3 02 031     Pressure data  
  3 02 001 0 10 004   Pressure Pa, –1 
   0 10 051   Pressure reduced to mean sea level Pa, –1 
   0 10 061   3-hour pressure change Pa,  –1 
   0 10 063   Characteristic of pressure tendency Code table, 0 
  0 10 062  *  24-hour pressure change               p24p24p24 Pa,  –1 
  0 07 004    Pressure (standard level) Pa, –1 
  0 10 009    Geopotential height of the standard level gpm, 0 
 3 02 072     Temperature and humidity data  
  0 07 032    Height of sensor above local ground m, 2 
  0 07 033   *  Height of sensor above water surface m, 1 
  0 12 101    Temperature/dry-bulb temperature (scale 2)  K, 2 
  0 12 103    Dew-point temperature  (scale 2) K, 2 
  0 13 003    Relative humidity %, 0 

 1 03 000     Delayed replication of 3 descriptors    
 0 31 000    * Short delayed descriptor replication factor Numeric, 0 

 1 01 005    * Replicate one descriptor five times  
 3 07 063 0 07 061   * Depth below land surface     m, 2 
  0 12 130   * Soil temperature (scale 2) K, 2 
 0 07 061    * Depth below land surface (set to missing to cancel 

the previous value)    
m, 2 

      Visibility data   
 1 01 000     Delayed replication of 1 descriptor    
 0 31 000    * Short delayed descriptor replication factor Numeric, 0 

 3 02 069 0 07 032    Height of sensor above local ground m, 2 
  0 07 033   * Height of sensor above water surface m, 1 
  0 33 041   * Attribute of following value Code table, 0 
  0 20 001    Horizontal visibility m, –1 
 0 07 032   

 * 
Height of sensor above local ground 
(set to missing to cancel the previous value) 

m, 2 

 0 07 033    *  Height of sensor above water surface 
(set to missing to cancel the previous value) 

m, 1 

      Marine data  
 1 05 000     Delayed replication of 5 descriptors   
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 0 31 000    * Short delayed descriptor replication factor Numeric, 0 
 0 20 031 

  
 * Ice deposit (thickness) m, 2 

 0 20 032 
  

 * Rate of ice accretion Code table, 0 

 0 02 038    * Method of sea surface temperature measurement Code table, 0 
 0 22 043    * Sea/water temperature (scale 2) K, 2 
 3 02 021 0 22 001   * Direction of waves Degree true, 0 
  0 22 011   * Period of waves s, 0 
  0 22 021   * Height of waves m, 1 
      State of ground and snow depth measurement  

 1 01 000     Delayed replication of 1 descriptor    
 0 31 000    * Short delayed descriptor replication factor Numeric, 0 

 3 02 078 0 02 176   * Method of state of ground measurement  Code table, 0 
  0 20 062    State of ground (with or without snow) Code table, 0 
  0 02 177   * Method of snow depth measurement Code table, 0 
  0 13 013    Total snow depth m, 2 
 0 12 113   *  Ground minimum temperature (scale 2), past 12 

hours                                                 snTgTg 
K, 2 

      Cloud data   
 1 01 000     Delayed replication of 1 descriptor    
 0 31 000    * Short delayed descriptor replication factor Numeric, 0 

 3 02 004 0 20 010    Cloud cover (total) %, 0 
  0 08 002  *  Vertical significance Code table, 0 
  0 20 011  *  Cloud amount (of low or middle clouds)    Nh Code table, 0 
  0 20 013  *  Height of base of cloud                              h m, –1 
  0 20 012  *  Cloud type (low clouds CL)                        CL Code table, 0 
  0 20 012  *  Cloud type (middle clouds CM)                  CM Code table, 0 
  0 20 012  *  Cloud type (high clouds CH)                      CH Code table, 0 
 1 05 000     Delayed replication of 5 descriptors    

 0 31 001   *  Delayed descriptor replication factor Numeric, 0 
 0 08 002     Vertical significance Code table, 0 
 0 20 011     Cloud amount  Code table, 0 
 0 20 012     Cloud type Code table, 0 
 0 33 041    * Attribute of following value Code table, 0 
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 0 20 013     Height of base of cloud m, -1 
      Clouds with bases below station level  
 3 02 036 1 05 000  *  Delayed replication of 5 descriptors    
  0 31 001  *  Delayed descriptor replication factor Numeric, 0 
  0 08 002  *  Vertical significance Code table, 0 
  0 20 011  *  Cloud amount                                             N’ Code table, 0 
  0 20 012  *  Cloud type                                                  C’ Code table, 0 
  0 20 014  *  Height of top of cloud                              H’H’ m, -1 
  0 20 017  *  Cloud top description                                Ct Code table, 0 

 1 01 000     Delayed replication of 1 descriptor    
 0 31 000     Short delayed descriptor replication factor Numeric, 0 

    *  Direction of cloud drift                   6DLDMDH  
 3 02 047 1 02 003  *  Replicate 2 descriptors 3 times  
  0 08 002  *  Vertical significance                   

  (7= low cloud, 8= middle cloud, 9 = high cloud) 
Code table, 0 

  0 20 054  *  True direction from which clouds are moving 
                                                           DLDMDH 

Degree true, 0 

 0 08 002   *  Vertical significance    
(set to missing to cancel the previous value) 

Code table, 0 

    *  Direction and elevation of cloud    57CDaeC  
 1 01 000     Delayed replication of 1 descriptor    
 0 31 000     Short delayed descriptor replication factor Numeric, 0 

 3 02 048 0 05 021  *  Bearing or azimuth                                  Da Degree true, 2 
  0 07 021  *  Elevation angle                                        eC Degree, 2 
  0 20 012  *  Cloud type                                               C Code table, 0 
  0 05 021  *  Bearing or azimuth 

(set to missing to cancel the previous value) 
Degree true, 2 

  0 07 021  *  Elevation angle 
(set to missing to cancel the previous value) 

Degree, 2 

3 02 085      “Period” data of sequence 307096   

      Present and past weather data  
 1 05 000     Delayed replication of 5 descriptors    
 0 31 000    * Short delayed descriptor replication factor Numeric, 0 

 0 20 003     Present weather (see Note 2) Code table, 0 
 1 03 002     Replicate 3 descriptors 2 times  
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 0 04 024     Time period  
(= -1 hour  in 1. replication,  
     -x hours in 2. replication,  x corresponding to  
    the time period of W1W2 in the SYNOP report) 

Hour, 0 

 0 20 004     Past weather (1) Code table, 0 
 0 20 005     Past weather (2)  Code table, 0 
     * Intensity of precipitation, size of precipitation 

element 
 

 1 01 000     Delayed replication of 1 descriptor    
 0 31 000    * Short delayed descriptor replication factor Numeric, 0 

 3 02 075 0 08 021   * Time significance (= 2 (time averaged)) Code table, 0 
  0 04 025   * Time period (=  - 10 minutes) Minute, 0 
  0 13 055   * Intensity of precipitation kg m-2s-1, 4 
  0 13 058   * Size of precipitation element m,  4 
  0 08 021   * Time significance (=  missing value) Code table, 0 
      Precipitation, obscuration and other 

phenomena 
 

 1 02 000     Delayed replication of 2 descriptors    
 0 31 000    * Short delayed descriptor replication factor Numeric, 0 

 0 04 025    * Time period (=  - 10 minutes) Minute, 0 
 3 02 076    * Precipitation, obscuration and other phenomena  
  0 20 021   * Type of precipitation Flag table, 0 
  0 20 022   * Character of precipitation Code table, 0 
  0 26 020    * Duration of precipitation (see Note 3) Minute, 0 
  0 20 023   * Other weather phenomena Flag table, 0 
  0 20 024   * Intensity of phenomena Code table, 0 
  0 20 025   * Obscuration Flag table, 0 
  0 20 026   * Character of obscuration Code table, 0 
      Lightning data  

 1 02 000     Delayed replication of 2 descriptors    
 0 31 000    * Short delayed descriptor replication factor Numeric, 0 

 0 04 025    * Time period  (=  - 10 minutes) Minute, 0 
 0 13 059    * Number of flashes Numeric, 0 
      Wind data   
 0 07 032     Height of sensor above local ground m, 2 
 0 07 033    *  Height of sensor above water surface m, 1 
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 0 08 021     Time significance (= 2 (time averaged)) Code table, 0 
 0 04 025     Time period  (=  - 10 minutes, or number of minutes 

after a significant change of wind) 
Minute, 0 

 0 11 001     Wind direction Degree true, 0 
 0 11 002     Wind speed m s-1, 1 
 0 08 021     Time significance (=  missing value) Code table, 0 
 1 03 003     Replicate next 3 descriptors 3 times  
 0 04 025     Time period 

(=  -10 minutes in 1. replication, 
 =  - 60 minutes in 2. replication, 
 =  - 60*3 or 60*6 minutes in 3. replication) 

Minute, 0 

 0 11 043     Maximum wind gust direction Degree true, 0 
 0 11 041     Maximum wind gust speed  m s-1, 1 
 0 04 025    * Time period  (=  - 10 minutes) Minute, 0 
 0 11 016    * Extreme counterclockwise wind direction of  

a variable wind 
Degree true, 0 

 0 11 017    * Extreme clockwise wind direction of a variable wind Degree true, 0 
      Extreme temperature data  
 3 02 077 0 07 032   * Height of sensor above local ground              m, 2 
  0 07 033   *  Height of sensor above water surface         m, 1 
  0 04 025   * Time period  (=  - 60 minutes) Minute, 0 
  0 12 111   * Maximum temperature (scale 2) at height and over 

period specified                                          
 K,  2 

  0 12 112   * Minimum temperature (scale 2) at height and over 
period specified                                         

 K,  2 

  0 07 032   * Height of sensor above local ground 
(for ground temperature) 

m,  2 

  0 04 025   * Time period  (=  - 60 minutes) Minute, 0 
  0 12 112   * Minimum temperature (scale 2) at height and over 

period specified (for ground temperature) 
 K,  2 

 0 07 033    *  Height of sensor above water surface 
(set to missing to cancel the previous value) 

m, 1 

 3 02 041 0 07 032  *  Height of sensor above local ground 
(for temperature measurement) 

m, 2 

  0 04 024  *  Time period                           Hour, 0 
  0 04 024  *  Time period  (see Notes 4 and 5) Hour, 0 
  0 12 111  *  Maximum temperature (scale 2) at height and over  K, 2 
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period specified               snTxTxTx 
  0 04 024  *  Time period                           Hour, 0 
  0 04 024  *  Time period (see Note 5) Hour, 0 
  0 12 112  *  Minimum temperature (scale 2) at height and over 

period specified               snTnTnTn 
 K, 2 

      Precipitation measurement  
 1 06 000     Delayed replication of 6 descriptors    
 0 31 000    * Short delayed descriptor replication factor Numeric, 0 

 0 07 032     Height of sensor above local ground m, 2 
 0 02 175    * Method of precipitation measurement  Code table, 0 
 0 02 178    * Method of liquid water content measurement of 

precipitation 
Code table, 0 

 1 02 005     Replicate 2 descriptors 5 times  
 0 04 024     Time period in hours                              tR 

(= - 1 hour in the first replication, 
 = - 3, -6, -12 and - 24 hours in the other 
replications) 

Hour, 0 

 0 13 011     Total precipitation / total water equivalent of snow  kg m-2, 1 
 0 07 032    * Height of sensor above local ground 

(set to missing to cancel the previous value) 
m, 2 

      Evaporation data  
 1 03 000     Delayed replication of 3 descriptors    
 0 31 000    * Short delayed descriptor replication factor Numeric, 0 

 0 02 185    * Method of evaporation measurement Code table, 0 
 1 01 002     Replicate 1 descriptor 2 times  
 3 02 044 0 04 024  *  Time period in hours 

(= -1 hour in 1. replication, 
 = -24 hours in 2. replication) 

Hour, 0 

  0 02 004  *  Type of instrument for evaporation measurement or 
type of crop  

Code table, 0 

  0 13 033    Evaporation /evapotranspiration kg m-2, 1 
      Total sunshine data  

 1 02 000     Delayed replication of 2 descriptors    
 0 31 000    * Short delayed descriptor replication factor Numeric, 0 

 1 01 002   *  Replicate 1 descriptor  2 times  
 3 02 039 0 04 024  *  Time period in hours Hour, 0 
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(= -1 hour in 1. replication, 
 = -24 hours in 2. replication) 

  0 14 031    Total sunshine Minute, 0 
      Radiation data  

 1 02 000     Delayed replication of 2 descriptors    
 0 31 000    * Short delayed descriptor replication factor Numeric, 0 

 1 01 002   *  Replicate 1 descriptor 2 times  
  0 04 024  *  Time period in hours 

(= -1 hour in 1.  replication, 
 = -24 hours in 2. replication) 

Hour, 0 

  0 14 002    Long-wave radiation, integrated over period 
specified 

J m-2, -3 

  0 14 004    Short-wave radiation, integrated over period 
specified 

J m-2, -3 

  0 14 016    Net radiation, integrated over period specified J m-2, -4 
  0 14 028    Global solar radiation (high accuracy),  

 integrated over period specified 
J m-2, -2 

  0 14 029    Diffuse solar radiation (high accuracy),  
 integrated over period specified 

J m-2, -2 

  0 14 030    Direct solar radiation (high accuracy),  
 integrated over period specified 

J m-2, -2 

    *  Temperature change            gr. 54g0sndT    
 1 01 000     Delayed replication of 1 descriptor    
 0 31 000     Short delayed descriptor replication factor Numeric, 0 

 3 02 046 0 04 024  *  Time period or displacement                           Hour, 0 
  0 04 024  *  Time period or displacement (see Note 6) Hour, 0     
  0 12 049  *  Temperature change over period specified  sndT K, 0 

     * First order statistics of P, W, T, U data  
 1 01 000     Delayed replication of 1 descriptor    
 0 31 000    * Short delayed descriptor replication factor Numeric, 0 

 3 02 083 0 04 025   * Time period (=  -10 minutes ) Minute, 0 
  0 08 023   * First order statistics  (see Note 7)         

(= 9 (best estimate of standard deviation)) 
Code table, 0 

  0 10 004   * Pressure Pa,  –1 
  0 11 001   * Wind direction Degree true, 0 
  0 11 002   * Wind speed m s-1, 1 
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  0 12 101   * Temperature/dry-bulb temperature (scale 2)  K, 2 
  0 13 003   * Relative humidity %, 0 
  0 08 023   * First order statistics (= missing value)  Code table, 0 
0 33 005     * Quality information (AWS data) Flag table, 0 
0 33 006     * Internal measurement status information (AWS) Code table, 0 
 

Notes: 
(1)    The WMO international identification 0 01 001 (WMO block number) and 0 01 002 (WMO station number) shall be reported as mandatory if available for 

the particular station. 0 01 101 (WMO Member State identifier) and 0 01 102 (National AWS number) may be used to identify a station within the national 
numbering system. If the WMO station identification is not available for the particular station, the National station identification shall be used. 

(2)    When reported, present weather shall be always represented by 0 20 003. When encoding present weather reported from an automatic weather station, 
the sequence of descriptors (proposed under 3 02 076) should also be used, if applicable. 

(3)    Duration of precipitation represents number of minutes in which precipitation was registered. 

(4)    Within RA-IV, the maximum temperature at 1200 UTC is reported for the previous calendar day (i.e. the ending time of the period is not equal to the 
nominal time of the report). To construct the required time range, descriptor 004024 has to be included two times. If the period ends at the nominal time of 
the report, value of the second 004024 shall be set to 0. 

(5)    Within RA-III, the maximum day-time temperature and the minimum night-time temperature is reported (i.e. the ending time of the period may not be equal 
to the nominal time of the report). To construct the required time range, descriptor 004024 has to be included two times. If the period ends at the nominal 
time of the report, value of the second 004024 shall be set to 0. 

(6)    To construct the required time range, descriptor 004024 has to be included two times. 

(7)    Best estimate of standard deviation is counted out of a set of samples (signal measurements) recorded within the period specified; it should be reported 
as a missing value, if the measurements of the relevant element are not available from a part of the period specified by 0 04 025. 

(8)    Additional parameters required by regional or national reporting practices shall be accommodated in a similar way as recommended in Regulations 
B/C 1.9 and B/C 1.14 – Regulations for reporting SYNOP data in TDCF. 
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PROPOSED BUFR TEMPLATE FOR BUOY AND WAVE DATA 
 
Sequence number required for all existing BUOY templates. 
 

Proposed template is listed in the table 1 below. Descriptors number 1 to 84 in the table 
correspond to the existing BUFR template for buoy data. 

 

Descriptors used are from BUFR Master table 0, version 11. No local table is being used. 
 
• Are indicated in red descriptors that are presently being used for BUFR encoding of PDE buoy 

data 

• Are indicated in blue descriptors that are similar to those being used for BUFR encoding of 
PDE buoy data (i.e. another way to code the same information is proposed) 

• Are indicated in green, information which will have to be encoded for PDE buoys if the 
information is available (i.e. will be useful or required by users) 

• New proposed descriptors for BUFR template for buoy data are indicated in bold and 
italic. They correspond to descriptors 85 and after. 

 
Implication for PDE (Puertos Del Estado, Spain) buoys: 
 
• Buoy WMO identification number to be coded and divided in 3 descriptors instead of 1 (i.e. 

001003, 001020, and 001005). 

• Buoy position to be coded in high accuracy instead of coarse accuracy. 

• Air pressure reduced to sea level (MSLP) must be computed and encoded. 

• Sensor height with regard to platform deck and average sea level will have to be encoded for 
air temperature and wind; wind is assumed to be corrected to 10m so this will have to be 
indicated in the reports (i.e. 008082 coded 1, and 007033 coded for 10m). 

• Fields for which information is not available will be coded with “missing”. 

• Section 1 of existing PDE BUFR reports was not encoded according to existing regulations: 

o Local table version should be coded 0 (not 1) as all descriptors being used are 
formal WMO descriptors (i.e. no PDE local descriptors are being used). 

o Current B§UFR table version is 11 (not 1) 

o Year should be coded as following: YYYY coded (YYYY-100*(Century-1)), e.g. 2005 
coded 05. 
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Proposed new template for buoy data, including directional and non-directional wave data 

 
# Descript

or 
Name Expanded descriptors Comment, encoding 

1 001003 WMO region 001003 First digit of WMO number (e.g. 62024 => 6) 
2 001020 WMO region sub-area 001020 Second digit of WMO number (e.g. 62024 => 2) 
3 001005 Buoy/platform identifier 001005 Last 3 digits of WMO number (e.g. 62024 => 024) 
4 002001 Type of station 002001 1=Manned station 
5 002036 Buoy type 002036 1=Fixed buoy 
6 002149 Type of data buoy 002149 16=unspecified moored buoy 

24=Omnidirectional waverider 
25=Directional waverider 

7 301011 Date 004001 (year) 
004002 (month) 
004003 (day) 

Date of observation 

8 301012 Time 004004 (Hour) 
004005 (Minutes) 

Time of observation 

9 008021 Time significance 008021 Value = 26 (time of last known position) 
10 301011 Date 004001 (year) 

004002 (month) 
004003 (day) 

Date of last known position coded here; coded missing for fixed station 

11 301012 Time 004004 (Hour) 
004005 (Minutes) 

Time of last known position coded here; coded missing for fixed station 

12 008021 Time significance 008021 Value = “missing” 
13 301021 Latitude and longitude (high accuracy) 005001 (Lat; high accuracy) 

006001 (Lon; high accuracy) 
Coarse accuracy descriptors (005002 and 006002 respectively) were used with PDE 
buoys 

14 027004 Alternate latitude (high accuracy) 027004 Coded if Argos is used for location; otherwise coded missing 
15 028004 Alternate longitude (high accuracy) 028004 Coded if Argos is used for location; otherwise coded missing 
16 007030 Height of station above MSL 007030  
17 001051 Platform Transmitter ID  001051 If Argos is used, Argos ID number; 
18 002148 Data collection and/or Location system 002148 1=Argos 

2=GPS 
Coded missing if none 

19 001012 Platform drift direction 001012 Coded missing for moored buoys 
20 001014 Platform drift speed 001014 Coded missing for moored buoys 
21 002040 Method of removing platform direction and 

speed from current 
002040 Coded missing for moored buoys 

22 033022 Quality of buoy satellite transmission 033022 0=Good 
1=Dubious 
3=missing 

23 033023 Quality of buoy location 033023 0=Reliable 
1=Last known position 
2=Dubious 
3=missinh 

24 033027 Location quality class (range of radius of 
66% confidence) 

033027 0: >= 1500m 
1: 500m to 1500m 

25 022063 Total water depth 022063 Mooring depth; otherwise coded missing 
26 302021 Waves 022001 (direction of waves)  
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022011 (period of waves) 
022021 (height of waves) 

27 302022 Wind waves 022002 (direction wind wv) 
022012 (period wind wv) 
022022 (height wind wv) 

 

28 302023 Swell waves 022003 (direction swell wv) 
022013 (period swell wv) 
022023 (height swell wv) 

 

29 008081 Type of equipment (observing platform) 008081 (New descriptor, scale=0, ref=0, bits=6) 
0=sensor 
1=transmitter 
2=receiver 
3=observing system 
Here coded with value=3: Equipment = “platform” 

30 025026 Battery voltage 025026 (New descriptor, Volts, scale=0, ref=0, bits=6) 
Platform battery voltage 

31 008081 Type of equipment (transmitter) 008081 (New descriptor, scale=0, ref=0, bits=6) 
0=sensor 
1=transmitter 
2=receiver 
3=observing system 
Here coded with value=1: Equipment = “transmitter” 

32 025026 Battery voltage 025026 (New descriptor, Volts, scale=0, ref=0, bits=6) 
Transmitter battery voltage 

33 008081 Type of equipment (receiver) 008081 (New descriptor, scale=0, ref=0, bits=6) 
0=sensor 
1=transmitter 
2=receiver 
3=observing system 
Here coded with value=2: Equipment = “receiver” 

34 025026 Battery voltage 025026 (New descriptor, Volts, scale=0, ref=0, bits=6) 
Receiver battery voltage 

35 008081 Type of equipment – value Missing = 
cancel 

008081 0=sensor 
1=transmitter 
2=receiver 
3=observing system 
Here coded with value = “missing” 

36 002034 Drogue type 002034 Coded missing for moored buoys 
37 022060 Lagrangian drifter drogue status 022060 (New descriptor, scale=0, ref=0, bits=3) 

0=detached 
1=attached 
3=missing 
Coded missing for moored buoys 

38 007070 Drogue depth 007070 Coded missing for moored buoys 
39 002190 Lagrangian drifter submergence 002190 Coded missing for moored buoys 
40 025086 Depth correction indicator for sub-surface 

measurements along cable 
025086 0=depths are not corrected 

1=depths are corrected 
3=missing 

41 002035 Cable length 002035 Depth of hydrostatic pressure sensor at bottom of cable 
42 002168 Hydrostatic pressure of lower end of cable 002168  
43 020031 Ice deposit (thickness) 020031 Ice thickness 
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44 002038 Method of temperature and/or velocity 
measurement 

002038 e.g. 
2=hull contact sensor 
8=thermistor chain 

45 306004 Digitization, depth/salinity method, 
depths/salinities/temperatures 

002032 (indicator for digit) 
002033 (method sal/depth) 
103000 (delayed repl 3 desc) 
031001 (replication factor) 
007062 (depth) 
022043 (sea temperature) 
022062 (salinity) 

Replication factor indicates number of (depth, temp., salinity) data points that are 
encoded 

46 002030 Method of current measurement 002030  
47 306005 Time/duration of current measurement, 

depths/directions/speeds 
002031 (method current) 
103000 (delayed repl 3 desc) 
031001 (replicationfactor) 
007062 (depth) 
022004 (direction current) 
022031 (speed current) 

Replication factor indicates number of (pepth, dir, speed) data points that are encoded 

48 007031 Height of barometer above MSL 007031  
49 008081 Type of equipment (sensor) 008081 (New descriptor, scale=0, ref=0, bits=6) 

0=sensor 
1=transmitter 
2=receiver 
3=observing system 
Here coded with value=0: Equipment = “sensor” 

50 012064 Instrument temperature 012064 Temperature of air pressure sensor 
51 302001 Pressure and pressure change 010004 (pressure at station) 

010051 (MSLP) 
010061 (3-hour tendency) 
010063 (tend. Characteristic) 

Mean Seal Level Pressure to be computed based upon pressure at station level and 
sensor height 

52 008081 Type of equipment – value missing = 
cancel 

008081 (New descriptor, scale=0, ref=0, bits=6) 
0=sensor 
1=transmitter 
2=receiver 
3=observing system 
Here coded with value = “missing” 

53 007032 Height of sensor above marine deck 
platform (for temp.&hum. measurement) 

007032 Height of thermometer above marine desck 

54 007033 Height of sensor above water surface (for 
temp.&hum. measurement) 

007033 Height of thermometer (assumed should be coded with value = 2 metres for PDE buoys) 

55 012101 Dry-bulb temperature (scale 2) 012101 Dry-bulb temperature at 2m  (012004) was used for PDE buoys 
56 012103 Dew-point temperature (scale 2) 012103  
57 013003 Relative humidity 013003  
58 007032 Height of sensor above marine deck 

platform (for wind measurement) 
007032 Real height of anemometer above marine deck 

59 007033 Height of sensor above water surface (for 
wind measurement) 

007033 Real height of anemometer above average water surface 

60 008082 Artificial correction of sensor height to 
another value 

008082 (New descriptor, scale=0, ref=0, bits=6) 
0=sensor height is not corrected 
1=sensor height is artificially corrected 
7=missing 
Assumed should be coded to value 1 for PDE buoys 
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61 007033 Height of sensor above water surface 
(here height of anemometer to which it is 
artificially corrected) 

007033 Here height of anemometer to which it is artificially corrected 
Assumed should be coded with value = 10 metres for PDE buoys 

62 002169 Anemometer type 002169 e.g. 
0=rotor 
1=propeller rotor 

63 002002 Type of instrumentation for wind 
measurement 

002002  

64 008021 Time significance 008021 Value = 2 (time averaged) 
65 004025 Time period in minutes 004025 Value for averaging period (e.g. 10 minutes) 
66 011001 Wind direction 011001 Wind direction at 10m (011011) was used with PDE buoys 
67 011002 Wind speed 011002 Wind speed at 10m (011012) was used with PDE buoys 
68 008021 Time significance 008021 Value = 23 (monitoring period) 
69 004025 Time period in minutes 004025 Period during which gust is being monitored prior to observation time 
70 011043 Maximum wind gust direction 011043  
71 011041 Maximum wind gust speed 011041  
72 008082 Artificial correction of sensor height to 

another value (set to missing to reset 
previous value) 

008082 (New descriptor, scale=0, ref=0, bits=6) 
0=sensor height is not corrected 
1=sensor height is artificially corrected 
7=missing 
Here coded with value = “missing” 

73 007033 Height of sensor above water surface (set 
to missing to cancel previous value) 

007033 Value=”missing”: Redefine height to previous level 

74 007032 Height of sensor above marine deck 
platform (for precipitation measurement) 

007032 Here height of precipitations 

75 004024 Time period in hours 004024 Period during which precipitation is being monitored prior to observation time 
76 013011 Total precipitation 013011 Total precipitation during monitoring period 
77 007032 Height of sensor above marine deck 

platform (set to missing to cancel the 
previous value) 

007032 Value = “missing” 

78 008021 Time significance 008021 Value = 3 (accumulated) 
79 004024 Time period in hours 004024 Period during which global radiation is being accumulated prior to observation time 
80 014021 Global radiation, integrated over period 

specified 
014021  

81 008021 Time significance 008021 Value = “missing” 
82 025028 Operator or manufacturer defined 

parameter (#1) 
025028 (New descriptor, scale=1, ref=-16384, bits=15) 

Housekeeping parameter number 1 
83 025028 Operator or manufacturer defined 

parameter (#2) 
025028 (New descriptor, scale=1, ref=-16384, bits=15) 

Housekeeping parameter number 2 
84 025028 Operator or manufacturer defined 

parameter (#3) 
025028 (New descriptor, scale=1, ref=-16384, bits=15) 

Housekeeping parameter number 3 
     
85 022073 Maximum wave height 022073  
86 022070 Significant wave height 022070 HsHsHsHs in WAVEOB section 0 
87 022074 Average wave period 022074 PaPaPaPa in WAVEOB section 0 
88 022076 Direction from which dominant waves 

are coming 
022076 dddd in WAVEOB section 0 

89 022077 Directional spread of dominant waves 022077 dsds in WAVEOB section 0 
90 022071 Spectral peak wave period 022071 PpPpPpPp in WAVEOB section 0 
91 022078 Duration of wave record 022078 D’D’D’D’ in WAVEOB section 1 
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92 022082 Maximum non-directional spectral 
wave density 

022082 CmCmCm in WAVEOB section 2 

93 022084 Band containing maximum non-
directional spectral wave density 

022084 nmnm in WAVEOB section 2 

94 025043 Wave sampling interval (time) 025043 SSSS in WAVEOB (Ia=0) 
95 025044 Wave sampling interval (space) 025044 SSSS in WAVEOB (Ia=1) 
96 112000 Delayed replication of 12  descriptors 112000 Replication for frequency bands. PDE buoys did not used delayed replication 
97 031001 Replication factor 031001 Delayed replication therefore added. Replication factor = Number of frequency 

bands 
98 022080 Waveband central frequency 022080 fnfnfn in WAVEOB section 1 
99 201134 Add 6 bits to data width 201134  
100 022096 Spectral band width 022096 Here coded with 10 bits as descriptor requires 4 bits and we have 6 bits added 

due to previous operation descriptor 
101 201000 Reset data width to normal 201000  
102 022090 Non-directional spectral estimate by 

wave frequency 
022090 AnAnAn in WAVEOB (Ib=0) section 5 

103 022086 Mean direction from which waves are 
coming 

022086 da1da1 in WAVEOB section 4 

104 022087 Principal direction from which waves 
are coming 

022087 da2da2 in WAVEOB section 4 

105 022095 Directional spread of individual waves 022095  
106 022085 Spectral wave density ratio 022085 cncn in WAVEOB section 2 
107 022088 First normalized polar coordinate from 

Fourier coefficients 
022088 r1r1 in WAVEOB section 4 

108 022089 Second normalized polar coordinate 
from Fourier coefficients 

022089 r2r2 in WAVEOB section 4 

109 022092 Directional spectral estimate by wave 
frequency 

022092 AnAnAn in WAVEOB (Ib=1) section 5 
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FOR VALIDATION: 

Proposed new BUFR template for XBT Temperature Profile data (sequence 3 

15 004) 
 

Descriptor Name Data Type Units Comment 

NEW 0 22 176 Unique identifier for the profile CCITT IA5 (Data 
Width 72) 

 -  As in GTSPP Hash function or 
CRC 

0 01 003 WMO region     non compulsory 

0 01 020 WMO region sub-area     non compulsory 

0 01 087 WMO Marine observing platform extended identifier     non compulsory 

0 01 005 Buoy/platform identifier       

0 01 011 Ship call sign       

NEW 0 01 103 IMO Number. Unique Lloyd's registry. 0 to 
99999999999 

Numeric (Data 
Width 14) 

 -  Optional additional ship 
description 

0 01 080 Ship line number according to SOOP       

0 05 036 Ship transect number according to SOOP       

0 01 036 Agency in charge of operating the observing 
platform 

    Important field 

0 07 030 Height of station above MSL       

0 01 013 Speed of motion of moving observing platform       

0 01 012 Direction of motion of moving observing platform       

0 02 040 Method of removing platform direction and speed 
from current 

      

NEW 0 22 177 Height of XBT/XCTD Launcher Numeric  m from 5m to 50 m 

0 22 068 Water temperature profile recorder type       

0 22 067 Instrument type for water temperature profile 
measurement 

      

NEW 0 22 178 XBT/XCTD launcher Type NEW Code Table 
( 0 22 178) 

    

NEW 0 22 179 Software version of profile recorder  CCITT IA5 (Data 
Width 256) 

    

NEW 0 22 180 Autolauncher software version number CCITT IA5 (Data 
Width 256) 

    

NEW 0 22 181 Instrument manufacturer's serial number CCITT IA5 (Data 
Width 32) 

    

0 08 041 Date Significance      NEW Value : 8? XBT 
Manufacture Date 

3 01 011 Manufacturing Date Date     

0 02 032 Indicator for digitization       

3 01 011 Date       

3 01 012 Time       

3 01 021 Latitude and longitude (high accuracy)     10-5 precision 

0 07 032 Height of anemometer above station platform     Here height of anemometer 

0 11 001 Wind direction       

3 02 021 Waves       

3 02 056 Sea Surface Temperature     [0 22 001],[0 22 011],[0 22 021]  

NEW 3 15 004 Water temperature profile     NEW Sequence containing the 
profile itself 

0 22 063 Total depth of water       

0 07 032 Height of thermometer above station platform     0 07 032  Here height of 
thermometer (for a BUOY) 
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0 12 103 Dew-point temperature (scale 2)       

3 06 005 Depth, Direction, Speed and Method of current 
measurement 

    0 02 031, 0 07 062, 0 22 004, 0 22 
031 at depths 

0 08 080 Qualifier for quality class     Value: 0=global water pressure 
profile 

0 33 050 Global GTSPP quality class     For global water pressure profile 
as qualified above 

0 08 080 Qualifier for quality class     Value: 1=global water temperature 
profile 

0 33 050 Global GTSPP quality class     For global water temperature 
profile as qualified above 

     

(1) integer, assigned by the operator, incremented for each new transect (i.e. all drop have the same transect number while the ship is moving 
from one end point of the line to the other end point; as soon as the ship arrived to port and goes back to start a new transect then transect 
number is incremented), initial value and subsequent values for transect numbers do not matter provided that each new transect by a ship on a 
line has a transect number higher than previous transect numbers for the same line and the same ship. In case a single cruise follows more 
than one SOOP line in a row, then transect number should be incremented each time the cruise changes line 

(2)This field is indeed to be computed in quasi real-time and this is practically difficult to do. It is used in relation with the height of the typical 
weather instruments (e.g. air temp). It is not related to the height of the XBT recorder as this would be meaningless (the XBT depth is being 
provided anyway with each data point). In practice it can be left empty. On the other hand, this annex presents the existing template which we 
are going to deprecate and replace by the new one we are working at. 

Proposed addition of a new Code Table 
0 22 178 

 
XBT/XCTD Launcher Type 

 
Code  
figure  

0 Unknown 
1 LM-2A Deck-mounted   

2 LM-3A Hand-Held 

3 LM-4A Thru-Hull 

4-9 Reserved 

10 AL-12 TSK Autolauncher (up to 12 Probes) 

11-19 Reserved 

20 SIO XBT Autolauncher (up to 6 probes) 

21-29 Reserved 

30 AOML XBT V6 Autolauncher (up to 6 Deep Blue probes) 

31 AOML XBT V8.0 Autolauncher (up to 8 Deep Blue probes) 

32 AOML XBT V8.1 Autolauncher (up to 8 Deep Blue&Fast Deep probes) 

33-89 Reserved 

90 CSIRO Devil Autolauncher 

91-99 Reserved 

100 MFSTEP Autolauncher (Mediterraneen)  

101-254 Reserved 

255 Missing value 
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Proposed modifications to Code Tables 
Shading indicates new values or corrections. Numbers are just suggestions and should be 
changed as required.  

0 02 148 
Data Collection or Location System 

Code 
Figure 

 

0 Reserved 
1 Argos 
2 GPS 
3 GOES DCP 
4 METEOSAT DCP 
5 ORBCOMM 
6 INMARSAT 
7 Iridium 
8 Iridium and GPS 

9-30 Reserved 
31 Missing value 

 
0 02 149 

Type of data buoy 
 

Code 
Figure 

 

0 Unspecified drifting buoy 
1 SVP Standard Lagrangian drifter (Global Drifter 

Programme) 
2  Standard FGGE type drifting buoy (non-Lagrangian 

meteorological drifting buoy) 
3  Wind measuring FGGE type drifting buoy (non-

Lagrangian meteorological drifting buoy) 
4  Ice float 
5  POPS Ice Buoy/Float 
6  SVP-B Barometer drifter 
7  SVPW  (drifter with wind sensors) 
8  Unspecified sub-surface float 
9  SOFAR 

10  ALACE 
11  MARVOR 
12  RAFOS 
13  PROVOR 
14  SOLO 
15  APEX 
16  Unspecified moored buoy 
17  Nomad 
18  3-metre discus 
19  10-12-metre discus 
20  ODAS 30 series 
21  ATLAS  
22  TRITON buoy 
23  Reserved 
24  Omnidirectional waverider 
25  Directional waverider 
26  Sub-surface ARGO float 
27  PALACE 
28  NEMO 
29  NINJA 
32  SVP-T Hurricane Drifter with Thermistor string 
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33  SVPS (drifter with salinity sensors) 
34  Mooring Oceanographic (Timeseries) 
35  Mooring Meteorlogical  

36-62 Reserved 
63  Missing value 

 
0 08 080 

Qualifier for GTSPP quality flag 
Code 
figure 

 

10 Water pressure/Depth at a level 
N.B This is a change in descriptor text only. 

 
Code table 4770-XRXR Recorder type - for alphanumeric codes 

BUFR  Code Table 0 22 068 Water temperature profile recorder types 
The proposed changes are that the Oceanographic/Animal Tracking communities would like to 
be able to identify an instrument on a Sea-Mammal in TESAC (or BATHY) code forms, so would 
like to add to the COMMON CODE TABLE C-4: Water temperature profile recorder types 
 

85 SMRU CTD uncorrected salinity 
86 SMRU CTD corrected salinity 

 
0 33 050 

Global GTSPP quality flag 
 

9 Good for operational use; Caution; check literature for 
other uses 

 
0 08 041] 

Date Significance 
 

8 XBT Manufacture Date 
 
 
ADDITION IN MASTER TABLE 10: 

0 01 009 
JCOMM GTS message identifier  

 
10 UUAA TEMP SHIP 

11-14 Reserved 
15 Missing value 

 

 

Proposed addition of “Missing” value in code tables for Master Table 10: 

0 01 007, 0 02 028, 0 02 007 (therefore 0 02 148),“Missing” value, described in Annex to 

paragraph 3.4. 
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Proposed new descriptors 
 
[0 22 176] Unique identifier for the profile CCITT IA5   As in GTSPP Hash 

function or CRC. Data 
Width 72 

[0 01 103] IMO Number. Unique Lloyd's 
registry. 

Numeric   Data width 14 

[0 22 177] Height of XBT/XCTD Launcher m  Scale 1 width 9, from 5m to 
50 m 

[0 22 178] XBT/XCTD launcher Type Code Table   
[0 22 179] Software version of profile recorder CCITT IA5  Data Width 256 
[0 22 180] Autolauncher software version 

number  
CCITT IA5  Data Width 256 

[0 22 181] Instrument manufacturer's serial 
number 

CCITT IA5  Data Width 32 
 

 

Proposed new sequence 
3 15 004 

Water Temperature Profile 
(Temperature profile observed by XBT or Buoy) 

 
TABLE 

REFERENCE 
F X Y 

 
TABLE 

REFERENCES 

 
ELEMENT NAME 

3 15 004 1 06 000 Delayed replication of 6 descriptors 
   0 31 001 Replication factor 
   0 07 063 Depth below sea surface 
   0 08 080 Qualifier for quality class (qualifier = 10) 
   0 33 050 GTSPP quality class for depth 
   0 22 045 Subsurface sea temperature 
   0 08 080 Qualifier for quality class (qualifier = 11) 
   0 33 050 GTSPP quality class 
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CREX TEMPLATE FOR TIDE ELEVATION - full version  
 
D
  

06 026   
(CREX Template for tide elevation - full version)  

 

     (Station identification) Chrs Remarks 
B 01 075     Tide station identification 5  
B 01 015     Station or site name 20  
D 01 021 B 05 001  Latitude 7  
   B 06 001  Longitude 8  
     (Reference date and time)   

D 01 011 B 04 001  Year 4  
   B 04 002  Month 2  
   B 04 003  Day 2  

D 01 013 B 04 004  Hour 2  
   B 04 005  Minute 2  
   B 04 006  Second 2  
     (Data for each sensor)   

R 15 000     Delayed replication of 15 descriptors  -  
      (Offset from reference date and time)   

B 04 016     Time increment (offset) - in seconds 4  
      (Identification of sensor)   

B 08 015     Identification of primary or secondary 
sensor  

1 new 
descriptor 

B 02 007     Type of sensor  2 new 
descriptor 

      (Identification of quality check)   
B 22 120     Tide station automated water level 

check 
2  

B 22 121     Tide station manual water level check 2  
      (Instantaneous data)   

B 04 016     Time increment - in seconds 4  
R 08 000     Delayed replication of 8 descriptors 4  
B 10 051     Pressure reduced to mean sea level 5  

B 22 038     Tidal elevation with respect to local 
chart datum 

5  

B 22 040     Meteorological residual tidal elevation 
(surge or offset) 

5  

      (Statistical data)   
B 04 026     Time period or displacement (averaging 

period) - in seconds 
4  

R 03 004     Replicate 3 descriptors 4 times - for 4 types of 
statistical 
obs. 

B 08 023     First-order statistics (mean, max., min., 
standard dev.) 

2  

B 22 038     Tidal elevation with respect to local 
chart datum 

5  

B 22 040     Meteorological residual tidal elevation 
(surge or offset) 

5  
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CREX Template for tide elevation - reduced version 
 

     (Station identification) Chrs Remarks 
B 01 075     Tide station identification 5  
B 01 015     Station or site name 20  
D 01 021 B 05 001  Latitude 7  
   B 06 001  Longitude 8  
     (Reference date and time)   

D 01 011 B 04 001  Year 4  
   B 04 002  Month 2  
   B 04 003  Day 2  

D 01 013 B 04 004  Hour 2  
   B 04 005  Minute 2  
   B 04 006  Second 2  
      (Offset from reference time)   

B 04 016     Time increment (offset) - in seconds 4  
      (Identification of sensor)   

B 08 015     Identification of primary or secondary 
sensor for tide elevation 

1 new 
descriptor 

B 02 007     Type of sensor  2 new 
descriptor 

      (Identification of quality check)   
B 22 120     Tide station automated water level 

check 
2  

B 22 121     Tide station manual water level check 2  
      (Instantaneous data)   

B 04 016     Time increment - in seconds 4  
R 03 000     Delayed replication of 3 descriptors 4  
B 10 051     Mean sea level pressure 5 instantaneou

s value 
B 22 038     Tidal elevation with respect to local 

chart datum 
5  

B 22 040     Meteorological residual tidal elevation 
(surge or offset) 

5  

 
Code tables for sea level data: 

0 08 015 - Significance qualifier for sensor 
 0 Single sensor  
 1 Primary sensor 
 2 Secondary sensor (Backup sensor) 
 3-6 Reserved  
 7 Missing value 
 (7-9 Not used in CREX) 
 

0 02 007 – Type of sensor for water level measuring instrument 
 

See in next chapter: PROPOSED NEW BUFR/CREX TEMPLATES FOR REPORTING TIME 
SERIES OF TIDE DATA   
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FOR URGENT VALIDATION 
BUFR/CREX TEMPLATES FOR TSUNAMETER DATA AND DART BUOY SYSTEM 
MESSAGES  
 
DATA DESCRIPTORS FOR VARIOUS DEEP-OCEAN TSUNAMETER SYSTEM MESSAGES 
(DART BUOYS) 
 
The common and specific items required for the various types of tsunameter system messages 
are described as follows.  Descriptors in red are not available in the WMO Manual on Codes. 
 

Item  Description Available/ Possible 
Descriptors 

 
Common items for all tsunameter system messages 306027 
 
Station ID  5-digit buoy / platform ID e.g. 23401, 55401 0 01 005 
Platform 
transmitter ID 

Code table 1-character indicator 
P=Primary 
S=Secondary 

0 01 050 numeric(6) 
0 01 051 character(12)
or new code table 
0 01 052 

Deep-ocean 
tsunameter 
platform type /  
manufacturer 

DART II (PMEL) 
DART ETD  
SAIC Tsunami Buoy (STB) 
GFZ-Potsdam 
INCOIS (India) 
InaBuoy (Indonesia) 

New code table 
required for type / 
manufacturer of deep-
ocean tsunameters 
0 02 047 

Time transmitted 
to the ground 
systems 

Year, month, day hour, minute, second when the 
standard hourly reports are transmitted. 
The day, hour and minute are used in the 
abbreviated header label (YYGGgg) 

3 01 011 
3 01 013 

 
Specific Items for Tsunameter Surface Buoy Position Daily Report 306028 
 
Report 
observation time  

Reference time for the values reported in the time 
series - year, month, day, hour, minute, second  

3 01 011 
3 01 013 

Latitude and 
longitude (high 
accuracy) 

Latitude and longitude up to 5 decimals 3 01 021 

 
Common Items for Standard Hourly and Tsunami Event Reports 306029 
 
Water column 
height sampling 
interval (seconds) 

Time interval in which water column height 
samples are integrated and reported, e.g. for the 
PMEL DART II systems, standard hourly reports 
are 15-sec samples reporting every 15 minutes at 
HH+15, 30, 45 and 60 minutes so sampling interval 
is 900 sec (15 minutes) 
 
Tsunami event first and second reports are 15-sec, 
other reports are 1-minute samples of 4 15-sec 
average values so sampling intervals are 15 sec 
and 60 sec respectively 
 

New descriptor 
required 
0 25 170 
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Extended tsunami event reports are 1-minute 
samples of 4 15-sec average values so sampling 
interval is 15 sec 

Water column 
height sample 
averaging period 
(seconds) 

For the PMEL DART II systems, the sample 
averaging period is 15 sec for the standard hourly 
reports, 15 sec for the tsunami event first and 
second reports, 60 sec for the other reports, 60 sec 
for the extended event reports  

New descriptor 
required 
0 25 171 

Number of 
samples 

For averaged samples the number of samples 
collected during the sampling period 

New descriptor 
required 
0 25 172 

 
Specific Items for Standard Hourly Reports 306030 (normally six hourly messages of four 15-
second observations at 15-minute intervals are reported in one transmission block) 
 
Delayed 
replication 

Usually six replications of hourly reports but it may 
be less if tsunami event occurs or  more if 
transmission blocks are interrupted 

1 11 000 

Quality 
information for 
message status 

Code table 1-character indicator 
0=Message intact 
1=Message corrupt  

Code table 0 33 002  
Quality Information  

Report 
observation time  

Reference time for the values reported in the time 
series - year, month, day, hour, minute, second  

3 01 011 
3 01 013 

Battery voltage BPR CPU voltage, normal range is 13.9 to 17.9 
volts 

0 25 025 

Battery voltage Acoustic modem DSP voltage, normal range is 4.0 
to 4.3 volts 

0 25 025 

Battery voltage 
(large value) 

Acoustic modem voltage, normal range is 34 to 48 
volts 

0 25 026 

BPR transmission 
count 

Number of transmission attempts to deliver BPR 
data 

New descriptor 
required 
0 22 185 

Time increment to 
each data value in 
the time series 

The time increment in minutes to be added to each 
data values in the time series to determine the time 
stamp of each report 

0 04 065 

Fixed replication Replicate 1 descriptor 4 times 1 01 004 
Water column 
height 

Fixed replications 4 times of water column heights 
in mm at HH+15 ,H+30 ,H+45 and H+60 

New descriptor 
required 
0 22 182 

 
Specific Items for Tsunami Event Reports 306031 
 
Tsunami event 
report message 
ID 

2-digit sequence number allocated to the report for 
each tsunami event 

New descriptor 
required 
0 01 053 

 
Common Items for Tsunami Event Reports and Extended Tsunami Event Reports 306031 
 
Quality 
information for 
message status 

Code table 1-character indicator 
0=Message intact 
1=Message corrupt  

Code table 0 33 002  
Quality Information  

Time of tsunami  Time when tsunami is detected according to the 
tsunami trigger algorithm 

3 01 011 
3 01 013 

Reference time 
for the time series 

Reference time for the time series.  This is the first 
data value time stamp for the for the DARTII 

3 01 011 
3 01 013 
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systems tsunami event data messages. 
BPR transmission 
count 

Number of transmission attempts to deliver BPR 
data 

New descriptor 
required 
0 22 185 
 

Water column 
height  

Water column height reference value (m), for 
restoring the actual value from the deviations 

New descriptor 
required 
0 22 182 

Time increment to 
reset the 
reference time 

Time increment in seconds to be added to the 
reference time before the time series processing 

0 04 016 

Time increment to 
each data value in 
the time series 

The time increment in seconds to be added to each 
data values in the time series to determine the time 
stamp of each report 

0 04 066 

Delayed 
replication 

Delayed replication of 1 descriptor of water column 
height deviations  
3 replications for the first Tsunami event report 
15 replications for all other Tsunami event reports 
119 replications for Extended tsunami event 
reports 

1 01 000 

Water column 
height deviation 
from the reference  
value 

Water column height deviation from the reference  
value, Deviation = Actual value – Reference value 

New descriptor 
required 
0 22 184 

 
 
BUFR/CREX template for tsunameter data and DART buoy system messages  

 

Items in red are new descriptors suggested for review and incorporation in the WMO Manual on 
Codes.  

 

3 06 027   Sequence for representation of DART buoy identification, 
transmitter ID, type of tsunameter and the time the message is 
transmitted to the ground system 

 0 01 005  Buoy/platform identifier 
 0 01 052  Platform transmitter identifier 
 0 02 047  Deep-ocean tsunameter platform type/manufacturer 
 3 01 011 0 04 001 Year (Time the message is transmitted to the ground system) 
  0 04 002 Month 
  0 04 003 Day 
 3 01 013 0 04 004 Hour 
  0 04 005 Minute 
  0 04 006 Second 

 
 

3 06 028   Sequence for representation of time of observation and DART 
buoy position daily report 

 3 06 027  Buoy ID, transmitter ID, platform type, message transmission time 
 3 01 011 0 04 001 Year     ) 
  0 04 002 Month   ) 
  0 04 003 Day      ) Observation time 
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 3 01 013 0 04 004 Hour     )  
  0 04 005 Minute  ) 
  0 04 006 Second) 
 3 01 021 0 05 001 Latitude (high accuracy) 
  0 06 001 Longitude (high accuracy) 

 
 

3 06 029   Sequence for representation of tsunameter sampling 
information for water column heights in the time series report 

 0 25 170  Sampling interval (seconds) 
 0 25 171  Sample averaging period (seconds) 
 0 25 172  Number of samples 

 
 

3 06 030   Sequence for representation of DART buoy standard hourly 
report 

 3 06 027  Buoy ID, transmitter ID, platform type, message transmission time 
 3 06 029  Tsunameter sampling information 
 1 11 000  Delayed replication of 11 descriptors  
 0 31 001  Delayed replication factor 
 0 33 002  Quality information (for message status) 
 3 01 011 0 04 001 Year     ) 
  0 04 002 Month   ) 
  0 04 003 Day      ) Reference date/time for the time series 
 3 01 013 0 04 004 Hour     )  
  0 04 005 Minute  ) 
  0 04 006 Second) 
 0 25 025  Battery voltage for BPR CPU 
 0 25 025  Battery voltage for acoustic modem DSP  
 0 25 026  Battery voltage for Acoustic modem 
 0 22 185  BPR transmission count 
 0 04 015  Time increment added to reset the reference time 
 0 04 065  Time increment added to each data value in the time series 
 1 01 004  Replicate 1 descriptor 4 times 
 0 22 182  Water column height 

 

 

3 06 031   Sequence for representation of DART buoy tsunami event 
reports and extended tsunami event reports 

 3 06 027  Buoy ID, transmitter ID, platform type, message transmission time 
 3 06 029  Tsunameter sampling information 
 0 01 053  Tsunameter report sequence number triggered by a tsunami event 
 0 33 002  Quality information (for message status) 
 3 01 011 0 04 001 Year     ) 
  0 04 002 Month   ) 
  0 04 003 Day      ) Time when tsunami is detected 
 3 01 013 0 04 004 Hour     )  
  0 04 005 Minute  ) 
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  0 04 006 Second) 
 3 01 011 0 04 001 Year     ) 
  0 04 002 Month   ) 
  0 04 003 Day      )  Reference date/time for the time series 
 3 01 013 0 04 004 Hour     )  
  0 04 005 Minute  ) 
  0 04 006 Second) 
 0 22 185  BPR transmission count 
 0 22 182  Water column height reference for determination of actual value 

reported in the time series 
 0 04 016  Time increment added to reset the reference time 
 0 04 066  Time increment added to each data value in the time series 
 1 01 000  Delayed replication of 1 descriptor 
 0 31 001  Delayed replication factor 
 0 22 184  Water column height deviation from the reference value 

 

 
Encoding DART buoy data using the CREX tsunameter template: 
 
Using the proposed CREX templates D06028, D06030 and D06031 the PMEL DART II system 
messages can be encoded as follows:  
 
Conversion of DART buoy daily position report to CREX data sequence D06028  
 

SZIO01 KWNB 271219 

^^DD23401S 240121901 

D$0 08/27/2008 01:13:04 0854.4827 N 08833.1062 E* 13 00-0NN  00E 

 

Expanding D06028 
D06027 D01011 D01013 D01021 
 
Expanding D06027 
B01005 B01052 B02047 D01011 D01013 D01011 D01013 D01021 
 
Data sequence fully expanded 
B01005 B01052 B02047 B04001 B04002 B04003 B04004 B04005 B04006 B04001 B04002 
B04003 B04004 B04005 B04006 B05001 B06001 
 

SZIO02 KWNB 271219 

CREX++ 

T0002061400 A031007 P00008000 U00 S001 Y20080827 H1219 D06028++ 

23401 0 01 2008 08 27 12 19 01 2008 08 27 01 13 04 0890805 08855177++ 

7777  

 

Conversion of  DART buoy standard hourly report to CREX data sequence D06030  
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SZIO01 KWNB 260018 

^^DD23401P 239001832 

D$1I 08/25/2008 18:15:00 1474142 3466543 3466565 3466588 3466611  1* 37 

D$1I 08/25/2008 19:15:00 1474142 3466635 3466659 3466675 3466694  1* 34 

D$1I 08/25/2008 20:15:00 1474142 3466711 3466728 3466739 3466747  1* 38 

D$1I 08/25/2008 21:15:00 1474142 3466754 3466758 3466766 3466770  1* 31 

D$1I 08/25/2008 22:15:00 1474142 3466774 3466770 3466766 3466759  1* 31 

D$1I 08/25/2008 23:15:00 1474142 3466752 3466737 3466723 3466708  1* 32 00-0NN  00E 

 

Expanding D06030 
D06027 D06029 R11000 
B033002 D01011 D01013 B25025 B25025 B25026 B22185 B04015 B04065 R01004 B22182  
 

Data sequence fully expanded 
 
B01005 B01052 B02047 B04001 B04002 B04003 B04004 B04005 B04006 B25160 B25161 
B25162 R11000 B033002 B04001 B04002 B04003 B04004 B04005 B04006 B25025 B25025 
B25026 B22185 B04015 B04065 R01004 B22182  
 

SZIO02 KWNB 260018 

CREX++ 

T0002061400 A031007 P00008000 U00 S001 Y20080826 H0018 D06030++ 

23401 0 01 2008 08 26 00 18 32 0900 0015 0001 0006 

0 2008 08 25 18 15 00 147 041 420 001 -0015 15 3466543 3466565 3466588 3466611 

0 2008 08 25 19 15 00 147 041 420 001 -0015 15 3466635 3466659 3466675 3466694 

0 2008 08 25 20 15 00 147 041 420 001 -0015 15 3466711 3466728 3466739 3466747 

0 2008 08 25 21 15 00 147 041 420 001 -0015 15 3466754 3466758 3466766 3466770 

0 2008 08 25 22 15 00 147 041 420 001 -0015 15 3466774 3466770 3466766 3466759 

0 2008 08 25 23 15 00 147 041 420 001 -0015 15 3466752 3466737 3466723 3466708++ 

7777 

 

Conversion of DART buoy tsunami event reports to CREX data sequence D06031  
 

A tsunami event triggered first report 
 

SZPN01 KWNB 301854 

^^DD46407P 121185436 

D$2I 00 tt 18:53:30 ts 18:52:45 3266896 

00000065006701* 27 

 00-0NN  00E 

 
Expanding D06031 
D06027 D06029 B01053 B033002 D01011 D01013 D01011 D01013 B22185 B22182 B04016 
B04066 R01000 B22184  
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Data sequence fully expanded 
 
B01005 B01052 B02047 B04001 B04002 B04003 B04004 B04005 B04006 B25170 B25171 
B25172 B01053 B033002 B04001 B04002 B04003 B04004 B04005 B04006 B04001 B04002 
B04003 B04004 B04005 B04006 B22185 B22182 B04016 B04066 R01000 B22184  
 
SZPN02 KWNB 301854 

CREX++ 

T0002061400 A031007 P00008000 U00 S001 Y20080430 H1854 D06031++ 

46407 0 01 2008 04 30 18 54 36 0015 0015 0001  

00 0 2008 04 30 18 53 30 2008 04 30 18 52 45 3266896 -0015 0015 0003 

0000 0101 0103 0001++ 

7777 

 
A tsunami event triggered second report 
 
SZPN01 KWNB 301857 

^^DD46407P 121185741 

D$2I 01 tt 18:53:30 ts 18:52:45 3266896 

0000006500670066006300640061fffcfffbfff7fff4fff4fff4fff3fff201* 25 

 00-0NN  00E 

 
SZPN02 KWNB 301857 

CREX++ 

T0002061400 A031007 P00008000 U00 S001 Y20080430 H1857 D06031++ 

46407 0 01 2008 04 30 18 57 41 0015 0015 0001  

01 0 2008 04 30 18 53 30 2008 04 30 18 52 45 0001 3266896 -0015 15 0015 

0000 0101 0103 0102 0099 0100 0097 -0004 -0005 -0009 -0012 -0012 -0012 -0013 -0014++ 

7777 
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Additional table entries in Common Code Table C-13 for the tsunameter data sequence: 
 
Regulation 95.3.1.2 for CREX Edition 2 requires a six-digit table indicator (nnnmmm) preceded 
by the letter A.  The first three digits (nnn) define the data category referred to in CREX Table A.  
The next 3 digits (mmm) indicates the sub-category of the data from Common Code Table C-13. 
 
Tsunameter data belong to ‘Oceanographic Data’ in the Data Category, code figure=031 for 
(nnn) but there is no code figure in the International Data Sub-category for ‘Tsunameter data’.  
Code figure=007 for (mmm) is proposed. 
 
 
ADDITIONAL CODE TABLES AND BUFR/CREX TABLE B ENTRIES FOR THE 
TSUNAMETER DATA SEQUENCE: 

 
0 01 052 

Platform transmitter identifier 
 

Code 
Figure 

 

0 Primary 
1 Secondary 
2 Reserved 
3 Missing value 

 
 

0 02 047 
Deep-ocean tsunameter platform type/manufacturer 

 
Code 
Figure 

 

00 Reserved 
01 DART II (PMEL) 
02 DART ETD  
03 SAIC Tsunami Buoy (STB) 
04 GFZ - Potsdam 
05 INCOIS (India) 
06 InaBuoy (Indonesia) 

07-14 Reserved 
15 Missing value 
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Additional BUFR/CREX Table B entries for the DART buoy templates 
 
 

BUFR CREX  
 

TABLE 
REFERENCE 
F X Y 

 
 

TABLE 
ELEMENT NAME 

 
UNIT 

 
SCALE 

REFERENCE 
VALUE 

DATA 
WIDTH 

(Bits) 

 
UNIT 

 
SCALE 

DATA 
WIDTH (Characters) 

0 01 053 Tsunameter report sequence number triggered by a tsunami 
event 

Numeric 0 0 7 Numeric 0 2 

0 02 047 Deep-ocean tsunameter type Code table 0 0 7 Code table 0 2 
0 01 052 Platform transmitter ID CCITT IA5 0 0 8 Character 0 1 
0 25 170 sampling interval (time) Second 0 0 10 Second 0 4 
0 25 171 sample averaging period Second 0 0 10 Second 0 4 
0 25 172 Number of samples Numeric 0 0 10 Numeric 0 4 
0 22 182 Water column height (see Note 9) m 3 0 23 m 3 7 
0 22 184 Water column height deviation from the reference value m 3 0 10 m 3 3 
0 22 185 BPR transmission count Numeric 0 0 10 Numeric 0 3 
0 04 066 Short time increment Second 0 -128 8 Second 0 2 

 
Footnote for BUFR TABLE B Class 22 – Oceanographic elements 
 
Notes: 
(9) The maximum deployment depth of deep-ocean tsunameters such as the PMEL Deep-Ocean Assessment and Reporting of Tsunamis (DATT II) is about 6000 m.
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FOR URGENT VALIDATION 
 
PROPOSED NEW BUFR/CREX TEMPLATES FOR REPORTING TIME SERIES OF TIDE 
DATA   
 

The design of any new templates for tidal elevations is focused in meeting the flexibility of a 
minimum number of cohesive common descriptors which can be grouped together while avoiding 
a long common sequence that requires a higher bandwidth for data transmission.  Locations of 
sea level stations can be very remote and the data communication cost for transmitting high 
resolution data, e.g. 1-minute data for storm surge or tsunami warning purposes can be very 
expensive. 

The following common sequences can be used for reporting sea level tide data for single and 
multiple sensors with the options of reporting ancillary meteorological data.  Items in red are new 
descriptors suggested for review and incorporation in the WMO Manual on Codes.  

 

3 06 011   Sequence for representation of tide station identification, 
method of transmission, time the message is transmitted and 
reference time for reports in a time series 

 3 01 021 0 05 001 Latitude (high accuracy) 
  0 06 001 Longitude (high accuracy) 
 0 01 075  Tide station alphanumeric ID (5 characters) 
 0 02 147   Method of transmission to collection centre 
 3 01 011 0 04 001 Year (Time the message is transmitted to the collection centre) 
  0 04 002 Month 
  0 04 003 Day 
 3 01 013 0 04 004 Hour 
  0 04 005 Minute 
  0 04 006 Second 

 

3 06 012   Sequence for representation of sensor type, significance 
qualifier for sensor and status of operation  

 0 02 007  Type of sensor for water level measuring instrument 
 0 08 015  significance qualifier for sensor 
 0 08 032  Status of operation 
 3 06 029 0 25 170 Sampling interval (seconds) 
  0 25 171 Sample averaging period (seconds) 
  0 25 172 Number of samples 

 

3 06 029   Sequence for representation of sampling information for water 
levels in the time series report 

 0 25 170  Sampling interval (seconds) 
 0 25 171  Sample averaging period (seconds) 
 0 25 172  Number of samples 

 

3 06 013   Sequence for representation of water level and residual in the 
time series 

 3 06 012  sensor type, significance qualifier for sensor and status of operation 
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 3 01 011 0 04 001 Year     ) 
  0 04 002 Month   ) 
  0 04 003 Day      ) Reference date/time for the time series 
 3 01 013 0 04 004 Hour     )  
  0 04 005 Minute  ) 
  0 04 006 Second) 
 0 22 120  Tide station automated water level check 
 0 22 121  Tide station manual water level check 
 0 04 015  Time increment added to reset the reference time 
 0 04 065  Time increment added to each data value in the time series 
 1 02 000  Delayed replication of 2 descriptors 
 0 31 001  Delayed replication factor 
 0 22 038  Tidal elevation with respect to local chart datum 
 0 22 040  Meteorological residual tidal elevation (surge or offset) 

 

3 06 014   Sequence for representation of water level in the time series, 
similar to 306013 but with no residual 

 3 06 012  Sensor type, significance qualifier for sensor and status of operation 
 3 01 011 0 04 001 Year     ) 
  0 04 002 Month   ) 
  0 04 003 Day      ) Reference date/time for the time series 
 3 01 013 0 04 004 Hour     )  
  0 04 005 Minute  ) 
  0 04 006 Second) 
 0 22 120  Tide station automated water level check 
 0 22 121  Tide station manual water level check 
 0 04 015  Time increment added to reset the reference time 
 0 04 065  Time increment added to each data value in the time series 
 1 01 000  Delayed replication of 1 descriptor 
 0 31 001  Delayed replication factor 
 0 22 038  Tidal elevation with respect to local chart datum 

 

3 06 016   Sequence for representation of ancillary meteorological data 
associated with water level data 

 3 01 011 0 04 001 Year     ) 
  0 04 002 Month   ) 
  0 04 003 Day      ) Reference date/time for the time series 
 3 01 013 0 04 004 Hour     )  
  0 04 005 Minute  ) 
  0 04 006 Second) 
 0 10 004  Station level pressure 
 0 10 050  Mean sea level pressure 
 3 02 032 0 07 032 Temperature and humidity data 
  0 12 101 Dry bulb temperature 
  0 12 103 Dew point temperature 
  0 13 003 Relative humidity 
  0 07 032 Height of sensor above local ground 
  0 02 002 Type of instrument for wind measurement 



52 

  0 08 021 Time significance = 2 (time averaged) 
  0 04 025 Time period, e.g. = 1 for 1-minute, = 10 for 10-minute 
  0 11 001 Wind direction 
  0 11 002 Wind speed 
  0 04 025 Time period in minutes 
  0 11 043 Maximum wind gust direction 
  0 11 041 Maximum wind gust speed 
  0 25 026 AWS battery voltage 
  0 12 060 AWS enclosure internal temperature 

 
Practical use of the new templates: 
Using the proposed BUFR/CREX templates 306011, 306012, 306013, 306014, 306016 and 
306029 some practical implementations can be encoded as follows in CREX:  

Single sensor with no ancillary meteorological data: 
CREX++ 

T0002061400 A001030 P00001000 U00 S001 Y20080901 H0651 D06011 D06013++ 

-1042940 10566940 46290 07 2008 09 01 06 51 00  

03 1 00 60 60 60 2008 09 01 06 44 00 11 07 0000 01 0006 

00261 -0083 00256 -0085 00205 -0134 00296 -0041 00166 -0169 00285 -0047++ 

7777 

 
Stations with two sensors can choose to add a fixed replication descriptor or a delayed 
replication descriptor.  The following example is an example of fixed replication of two sensors:  

CREX++ 

T0002061400 A001030 P00001000 U00 S001 Y20080901 H0651 D06011 R01002 D06013++ 

Two sensors with ancillary meteorological data 
CREX++ 

T0002061400 A001030 P00001000 U00 S001 Y20080901 H0651 D06011 R02002 D06013 

D06016++ 

ADDITIONAL CODE TABLES AND BUFR/CREX TABLE B ENTRIES PROPOSED: 
0 02 007 

Types of sea level sensor 
 
 
 
 
 
 
 
 
 
 
 

Code 
Figure 

 

00 Reserved 
01 Shaft encoder float system 
02 Ultrasonic 
03 Radar 
04 Pressure (single transducer) 
05 Pressure (multiple transducer) 
06 Pressure (in stilling well) 
07 Bubbler pressure 
08 Acoustic (with sounding tube) 
09 Acoustic (in open air) 

10-14 Reserved 
15 Missing value 

15-99  Not used in CREX 
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0 01 147 

Method of data transmission to collection centre 
 

Code 
Figure 

 

00 Reserved 
01 Direct leased circuit 
02 Dialled up connection 
03 Internet ISP  
04 DCP via Satellite (MTSAT, 

METEOSAT, etc.) 
05 VSAT  
06 GAN, BGAN 
07 Thiss terminal 
08 Iridium satellites 
09 Mobile telephony 

10-14 Reserved 
15 Missing value 

 
 
 
 

0 08 015 
 

Significance qualifier for sensor 
 

Code 
Figure 

 

0 Single sensor 
1 Primary sensor 
2 Secondary sensor (Backup) 

3-6 Reserved 
7 Missing value 

7-9 Not used in CREX 
 
 

0 08 032 
 

Status of operation for the water level report 
 

Code 
Figure 

 

00 Routine operation 
01 Event triggered by storm surge 
02 Event triggered tsunami 
03 Event Triggered manually 
04 Installation testing 
05 Maintenance testing 

06-14 Reserved 
15 Missing value 
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Additional BUFR/CREX Table B entries for the tidal elevation templates 
 
 

BUFR CREX  
 

TABLE 
REFERENCE 
F X Y 

 
 

TABLE 
ELEMENT NAME 

 
UNIT 

 
SCALE 

REFERENCE 
VALUE 

DATA 
WIDTH 

(Bits) 

 
UNIT 

 
SCALE 

DATA 
WIDTH (Characters) 

0 02 007 Type of sensor for water level measuring instrument Code table 0 0 4 Code table 0 2 
0 02 147 Method of transmission to collection centre Code table 0 0 7 Code table 0 2 
0 08 015 Significant qualifier for sensor Code table 0 0 3 Code table 0 1 
0 08 032 Status of operation Code table 0 0 4 Code table 0 2 
0 12 060 AWS enclosure internal temperature K 1 0 12 °C 1 3 
0 25 170 sampling interval (time) Second 0 0 10 Second 0 4 
0 25 171 sample averaging period Second 0 0 10 Second 0 4 
0 25 172 Number of samples Numeric 0 0 10 Numeric 0 4 
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FOR URGENT VALIDATION 
 
BUFR TEMPLATE FOR SYNOPTIC REPORTS FROM FIXED LAND STATIONS 
SUITABLE FOR SYNOP DATA AND FOR MARITIME DATA FROM COASTAL AND 
ISLAND STATIONS 
 

Proposals 

a)  A new descriptor 0 20 058 (Visibility seawards from a coastal station) is proposed: 

  BUFR CREX 

Table 
reference 

Element name Unit Scale Reference 
value  

Data 
width 

Unit Scale Data 
width 

0 20 058 Visibility seawards from 
a coastal station m -1 0 13 m -1 4 

   

b) TM 307079 as included in the ANNEX is proposed for pre-operational usage, provided that 

testing of the template takes place by the end of 2008. 

 

TM 307079 - BUFR template for synoptic reports from fixed land stations suitable 
for SYNOP data and for maritime data from coastal and island stations  

 
 

3 07 079  Sequence for representation of synoptic reports from fixed land stations 
suitable for SYNOP data and for maritime data from coastal stations 

 3 01 090 Fixed surface station identification, time, horizontal and vertical coordinates 
 3 02 031 Pressure data 
 3 02 035 Basic synoptic “instantaneous” data  
 3 02 036 Clouds with bases below station level 
 1 01 000 Delayed replication of 1 descriptor   
 0 31 000 Short delayed descriptor replication factor 
 3 02 047 Direction of cloud drift                   
 0 08 002 Vertical significance  
 1 01 000 Delayed replication of 1 descriptor   
 0 31 000 Short delayed descriptor replication factor 
 3 02 048 Direction and elevation of cloud                 
 3 02 037 State of ground, snow depth, ground minimum temperature  
 1 02 000 Delayed replication of 2 descriptors   
 0 31 000 Short delayed descriptor replication factor 
 0 22 061 State of the sea 
 0 20 058 Visibility seawards from a coastal station 
 1 01 000 Delayed replication of 1 descriptor   
 0 31 000 Short delayed descriptor replication factor 
 3 02 056 Sea/water surface temperature, method of measurement, depth below water 

surface 
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 1 01 000 Delayed replication of 1 descriptor   
 0 31 000 Short delayed descriptor replication factor 
 3 02 055 Icing and ice 
 3 02 043 Basic synoptic “period” data 
 3 02 044 Evaporation data 
 1 01 000 Delayed replication of 1 descriptor   
 0 31 001 Delayed descriptor replication factor 
 3 02 045 Radiation data  
 1 01 000 Delayed replication of 1 descriptor   
 0 31 000 Short delayed descriptor replication factor 
 3 02 046 Temperature change                                          

 

TM 307079 (BUFR template for synoptic reports from fixed land stations suitable for SYNOP data 

and for maritime data from coastal and island stations) further expands as follows: 
 

    Unit, scale 
3 01 090   Fixed surface station identification, time,   

horizontal and vertical coordinates 
 

 3 01 004 0 01 001 WMO block number                                       II  Numeric, 0 
  0 01 002 WMO station number                                    iii Numeric, 0 
  0 01 015 Station or site name  CCITT IA5, 0 
  0 02 001 Type of station                                             (ix) Code table, 0 
 3 01 011 0 04 001 Year     Year, 0 
  0 04 002 Month  Month, 0 
  0 04 003 Day                                                              YY Day, 0 
 3 01 012 0 04 004 Hour                                                            GG Hour, 0 
  0 04 005 Minute                                                          gg Minute, 0 
 3 01 021 0 05 001 Latitude (high accuracy) Degree, 5 
  0 06 001 Longitude (high accuracy) Degree, 5 
 0 07 030  Height of station ground above mean sea level m, 1 
 0 07 031  Height of barometer above mean sea level m, 1 

3 02 031   Pressure data  
 3 02 001 0 10 004 Pressure                                               P0P0P0P0 Pa, –1 
  0 10 051 Pressure reduced to mean sea level        PPPP Pa,  –1 
  0 10 061 3-hour pressure change                              ppp Pa,  –1 
  0 10 063 Characteristic of pressure tendency                a Code table, 0 
 0 10 062  24-hour pressure change                    p24p24p24 Pa,  –1 
 0 07 004  Pressure (standard level)                                a3 Pa, –1 
 0 10 009  Geopotential height of the standard level     hhh gpm, 0 

3 02 035   Basic synoptic “instantaneous” data   
   Temperature and humidity data  
 3 02 032 0 07 032 Height of sensor above local ground 

(for temperature and humidity measurement) 
m, 2 

  0 12 101 Temperature/dry-bulb temperature(sc.2)  snTTT  K,  2 
  0 12 103 Dew-point temperature (scale 2)          snTdTdTd K,  2 
  0 13 003 Relative humidity %, 0 

   Visibility data   

 
3 02 033 0 07 032 Height of sensor above local ground 

(for visibility measurement) 
m, 2 

  0 20 001 Horizontal visibility                                       VV m,  –1 
   Precipitation past 24 hours  
 3 02 034 0 07 032 Height of sensor above local ground 

(for precipitation measurement) 
m, 2 
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  0 13 023 Total precipitation past 24 hours     R24R24R24R24 kg m-2, 1 
 0 07 032  Height of sensor above local ground 

(set to missing to cancel the previous value) 
m, 2 

   Cloud data  
 3 02 004 0 20 010 Cloud cover (total)                                           N %, 0 
  0 08 002 Vertical significance Code table, 0 
  0 20 011 Cloud amount (of low or middle clouds)          Nh Code table, 0 
  0 20 013 Height of base of cloud                                    h m, –1 
  0 20 012 Cloud type (low clouds CL)                              CL Code table, 0 
  0 20 012 Cloud type (middle clouds CM)                        CM Code table, 0 
  0 20 012 Cloud type (high clouds CH)                            CH Code table, 0 
   Individual cloud layers or masses  
 1 01 000  Delayed replication of 1 descriptor    
 0 31 001  Delayed descriptor replication factor Numeric, 0 
 3 02 005 0 08 002 Vertical significance Code table, 0 
  0 20 011 Cloud amount (Ns)                                           Ns Code table, 0 
  0 20 012 Cloud type (C)                                                  C Code table, 0 
  0 20 013 Height of base of cloud (hshs)                       hshs m, -1 
   Clouds with bases below station level  

3 02 036 1 05 000  Delayed replication of 5 descriptors    
 0 31 001  Delayed descriptor replication factor Numeric, 0 
 0 08 002  Vertical significance Code table, 0 
 0 20 011  Cloud amount                                                 N’ Code table, 0 
 0 20 012  Cloud type                                                      C’ Code table, 0 
 0 20 014  Height of top of cloud                                  H’H’ m, -1 
 0 20 017  Cloud top description                                      Ct Code table, 0 
   Direction of cloud drift                  gr. 56DLDMDH  

1 01 000   Delayed replication of 1 descriptor    
0 31 000   Short delayed descriptor replication factor Numeric, 0 
3 02 047 1 02 003  Replicate 2 descriptors 3 times  

 0 08 002  Vertical significance             = 7 (low cloud) 
                                            = 8 (middle cloud) 
                                            = 9 (high cloud) 

Code table, 0 

 0 20 054  True direction from which clouds are moving 
                                                              DL, DM, DH 

Degree true, 0

0 08 002   Vertical significance    
(set to missing to cancel the previous value) 

Code table, 0 

   Direction and elevation of cloud    gr. 57CDaeC  
1 01 000   Delayed replication of 1 descriptor    
0 31 000   Short delayed descriptor replication factor Numeric, 0 
3 02 048 0 05 021  Bearing or azimuth                                            Da Degree true, 2

 0 07 021  Elevation angle                                                  eC Degree, 2 
 0 20 012  Cloud type                                                          C Code table, 0 
 0 05 021  Bearing or azimuth 

(set to missing to cancel the previous value) 
Degree true, 2

 0 07 021  Elevation angle 
(set to missing to cancel the previous value) 

Degree, 2 

   State of ground, snow depth, ground 
minimum temperature 

 

3 02 037 0 20 062  State of ground (with or without snow)     E or E’ Code table, 0 
 0 13 013  Total snow depth                                         sss m, 2 
 0 12 113  Ground minimum temperature (scale2), past 12 

hours                                                      snTgTg 
K, 2 

   State of the sea  
1 02 000   Delayed replication of 2 descriptors    
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0 31 000   Short delayed descriptor replication factor Numeric, 0 
0 22 061   State of the sea                                             S Code table, 0 
0 20 058    Visibility seawards from a coastal station     VS   m, -1 

   Sea/water surface temperature, method of 
measurement, and depth below sea surface 

 

1 01 000   Delayed replication of 1 descriptor    
0 31 000   Short delayed descriptor replication factor Numeric, 0 
3 02 056 0 02 038  Method of sea/water temperature measurement Code table, 0 

 0 07 063  Depth below sea/water surface  
(for sea surface temperature measurement) 

m, 2 

 0 22 043  Sea/water temperature      ssTwTwTw  or  925TwTw K, 2 
 0 07 063  Depth below sea/water surface (set to missing to 

cancel the previous value) 
m, 2 

   Icing and ice  
1 01 000   Delayed replication of 1 descriptor    
0 31 000   Short delayed descriptor replication factor Numeric, 0 
3 02 055 0 20 031 

 
Ice deposit (thickness)                                   EsEs m, 2 

 0 20 032 
 

Rate of ice accretion                                          Rs Code table, 0 

 0 20 033  Cause of ice accretion                                        Is Flag table, 0 
 0 20 034  Sea ice concentration                                         ci Code table, 0 
 0 20 035  Amount and type of ice                                       bi Code table, 0 
 0 20 036  Ice situation                                                         zi Code table, 0 
 0 20 037  Ice development                                                 Si Code table, 0 
 0 20 038  Bearing of ice edge                                            Di Degree true, 0

3 02 043   Basic synoptic “period” data  
   Present and past weather   
 3 02 038 0 20 003 Present weather                                            ww Code table, 0 
  0 04 024 Time period in hours Hour, 0 
  0 20 004 Past weather (1)                                              W1 Code table, 0 
  0 20 005 Past weather (2)                                                                        W2 Code table, 0 

   
Sunshine data (from 1 hour and 24 hour period)  

 1 01 002  Replicate 1 descriptors 2 times  
 3 02 039 0 04 024 Time period in hours Hour, 0 
  0 14 031 Total sunshine                                SS and SSS Minute, 0 
   Precipitation measurement  
 3 02 040 0 07 032 Height of sensor above local ground 

(for precipitation measurement) 
m,  2 

  1 02 002 Replicate next 2 descriptors 2 times  
  0 04 024 Time period in hours                                      tR Hour, 0 
  0 13 011 Total precipitation / total water equivalent of snow 

                                                                    RRR 
kg m-2, 1 

   Extreme temperature data  
 3 02 041 0 07 032 Height of sensor above local ground 

(for temperature measurement) 
m, 2 

  0 04 024 Time period or displacement                           Hour, 0 
  0 04 024 Time period or displacement (see Notes 1 and 2) Hour, 0 
  0 12 111 Maximum temperature (scale 2) at height and 

over period specified                             snTxTxTx 
 K, 2 

  0 04 024 Time period or displacement                           Hour, 0 
  0 04 024 Time period or displacement (see Note 2) Hour, 0 
  0 12 112 Minimum temperature (scale 2) at height and  K, 2 
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over period specified                             snTnTnTn 
   Wind data  
 3 02 042 0 07 032 Height of sensor above local ground 

(for wind measurement) 
m, 2 

  0 02 002 Type of instrumentation for wind measurement iw Flag table, 0 
  0 08 021 Time significance (= 2 (time averaged)) Code table, 0 
  0 04 025 Time period  (=  - 10 minutes, or number of 

minutes after a significant change of wind) 
Minute, 0 

  0 11 001 Wind direction                                               dd Degree true, 0
  0 11 002 Wind speed                                                    ff m s-1, 1 
  0 08 021 Time significance (= missing value) Code table, 0 
  1 03 002 Replicate next 3 descriptors 2 times  
  0 04 025 Time period in minutes     Minute, 0 
  0 11 043 Maximum wind gust direction Degree true, 0
  0 11 041 Maximum wind gust speed        910fmfm, 911fxfx m s-1, 1 
 0 07 032 

 
Height of sensor above local ground 
(set to missing to cancel the previous value) 

m, 2 

  
 

Evaporation data  

3 02 044 0 04 024  Time period in hours Hour, 0 
 0 02 004  Type of instrument for evaporation or crop type 

for evapotranspiration                                   iE 
Code table, 0 

 0 13 033  Evaporation /evapotranspiration                EEE kg m-2, 1 
  

 
Radiation data (from 1 and/or 24 hour period)  

1 01 000   Delayed replication of 1 descriptor    
0 31 001   Delayed descriptor replication factor Numeric, 0 
3 02 045 0 04 024  Time period in hours Hour, 0 

 0 14 002  Long-wave radiation, integrated over period 
specified             553SS 4FFFF or 553SS 5FFFF,  
                           55SSS 4F24F24F24F24  or  
                           55SSS 5F24F24F24F24 

J m-2,  -3 

 0 14 004 
 

Short-wave radiation, integrated over period 
specified                        553SS 6FFFF, 
                                      55SSS 6F24F24F24F24 

J m-2,  -3 

 0 14 016  Net radiation, integrated over period specified 
                           553SS 0FFFF or 553SS 1FFFF, 
                           55SSS 0F24F24F24F24 or  
                           55SSS 1F24F24F24F24 

J m-2,  -4 

 0 14 028  Global solar radiation (high accuracy), integrated 
over period specified           553SS 2FFFF, 
                                             55SSS 2F24F24F24F24 

J m-2,  -2 

 0 14 029  Diffuse solar radiation (high accuracy), integrated 
over period specified          553SS 3FFFF,  
                                           55SSS 3F24F24F24F24 

J m-2,  -2 

 0 14 030  Direct solar radiation (high accuracy), integrated 
over period specified           55408 4FFFF, 
                                            55508 5F24F24F24F24 

J m-2,  -2 

   Temperature change                group 54g0sndT    
1 01 000   Delayed replication of 1 descriptor    
0 31 000   Short delayed descriptor replication factor Numeric, 0 
3 02 046 0 04 024  Time period or displacement                           Hour, 0 

 0 04 024  Time period or displacement (see Note 3)         Hour, 0     
 0 12 049  Temperature change over period specified  sndT K, 0 
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Notes:  

1) Within RA-IV, the maximum temperature at 1200 UTC is reported for the previous calendar day 
(i.e. the ending time of the period is not equal to the nominal time of the report). To construct the required 
time range, descriptor 004024 has to be included two times. If the period ends at the nominal time of the 
report, value of the second 004024 shall be set to 0. 

2) Within RA-III, the maximum day-time temperature and the minimum night-time temperature is 
reported (i.e. the ending time of the period may not be equal to the nominal time of the report). To 
construct the required time range, descriptor 004024 has to be included two times. If the period ends at the 
nominal time of the report, value of the second 004024 shall be set to 0. 

3) To construct the required time range, descriptor 004024 has to be included two times. 
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FOR VALIDATION 
 
EUCOS TEMPLATE FOR REPRESENTATION OF RADIOSONDE DATA WITH 
GEOPOTENTIAL HEIGHT AS THE VERTICAL COORDINATE (REVISITED IN JUNE 
2008) 

This template is suitable for representation of high resolution radiosonde data with geopotential 
height as the vertical coordinate, the vertical resolution being limited by the length of BUFR 
message. 
 

3 01 111  Identification of launch site and instrumentation   

 3 01 001 WMO block number Numeric 
  WMO station number Numeric 
 0 01 011 Ship or mobile land station identifier CCITT IA5 
 0 02 011 Radiosonde type Code table 
 0 02 013 Solar and infrared radiation correction Code table 
 0 02 014 Tracking technique/status of system used Code table 
 0 02 003 Type of measuring equipment used Code table 

0 25 061  Software identification and version number CCITT IA5 
0 01 081  Radiosonde serial number CCITT IA5 
0 01 082  Radiosonde ascension number Numeric 
0 02 067  Radiosonde operating frequency Hz, scale -5 
0 02 095  Type of pressure sensor Code table 
0 02 096  Type of temperature sensor Code table 
0 02 097  Type of humidity sensor Code table 
0 02 081  Type of balloon Code table 
0 02 082  Weight of balloon kg, scale 3 
0 02 084  Type of gas used in balloon Code table 

3 01 113  Date/time of launch  
 0 08 021 Time significance   ( = 18 (launch time)) Code table 
 3 01 011 Year Year 
  Month Month 
  Day Day 
 3 01 013 Hour Hour 
  Minute Minute 
  Second Second 

3 01 114  Horizontal and vertical coordinates of launch site  
 3 01 021 Latitude (high accuracy) Degree, scale 5 
  Longitude (high accuracy) Degree, scale 5 
 0 07 030 Height of station ground above mean sea level  m, scale 1 
 0 07 031 Height of barometer above mean sea level m, scale 1 
 0 07 007 Height of release of sonde above mean sea level m 
 0 33 024 Station elevation quality mark (for mobile stations) Code table 
  Surface station measurements  

0 10 004  Pressure                                              Pa, scale –1 
3 02 032 0 07 032 Height of sensor above local ground 

(for temperature measurement) 
m,  scale 2 

 0 12 101 Temperature/dry-bulb temperature(scale 2)    K,  scale 2 
 0 12 103 Dew-point temperature (scale 2)           K,  scale 2 
 0 13 003 Relative humidity % 
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0 07 032  Height of sensor above local ground 
(for wind measurement) 

m, scale 2 

0 02 002  Type of instrumentation for wind measurement   Flag table 
0 11 001  Wind direction Degree true 
0 11 002  Wind speed m s-1, scale 1 
0 07 032  Height of sensor above local ground 

(set to missing to cancel the previous value) 
m, scale 2 

0 20 003  Present weather Code table 
3 02 049  Cloud information reported with vertical soundings  

 0 08 002 Vertical significance Code table 
 0 20 011 Cloud amount (of low or middle clouds Nh) Code table 
 0 20 013 Height of base of cloud (h) m, scale –1 
 0 20 012 Cloud type (low clouds CL) Code table 
 0 20 012 Cloud type (middle clouds CM) Code table 
 0 20 012 Cloud type (high clouds CH) Code table 
 0 08 002 Vertical significance ( = missing value) Code table 

0 22 043  Sea/water temperature (for ship stations) K, scale 2 
  Temperature, dew-point, relative humidity and wind 

data at height levels 
 

1 01 000  Delayed replication of 1 descriptor   
0 31 002  Extended delayed descriptor replication factor Numeric 
3 03 055  Temperature, dew-point, relative humidity and wind 

data at a height level with radiosonde position  
 

 0 04 086 Long time period or displacement (since launch time) Second 
 0 08 042 Extended vertical sounding significance Flag table 
 0 07 009 Geopotential height  gpm 
 0 05 015 Latitude displacement since launch site (high accuracy) Degree, scale 5 
 0 06 015 Longitude displacement since launch site (high 

accuracy) 
Degree, scale 5 

 0 12 101 Temperature/dry-bulb temperature (scale 2)  K, scale 2 
 0 13 009 Relative humidity (see Note 4) %, scale 1 
 0 12 103 Dew-point temperature (scale 2) (see Note 4) K, scale 2 
 0 11 001 Wind direction Degree true 
 0 11 002 Wind speed m s-1, scale 1 

 

Notes: (1) Time of launch 3 01 013 shall be reported with the highest possible accuracy available.  If 
the launch time is not available with second accuracy, the entry for seconds shall be put 
to zero.  

(2) Long time displacement 0 04 086 represents the time offset from the launch time 3 01 013 
(in seconds). 

(3) Latitude displacement 0 05 015 represents the latitude offset from the latitude of the 
launch site.  Longitude displacement 0 06 015 represents the longitude offset from the 
longitude of the launch site. 

(4) If the radiosonde is equipped with a relative humidity sensor, 0 13 009 shall be reported 
as mandatory and dew-point temperature may be included as a derived value. If the 
radiosonde is equipped with a dew-point temperature sensor, 0 12 103 shall be reported 
and 0 13 009 shall be set to a missing value.   
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FOR PASSIVE REMOTE SENSING BY STAR OCCULTATION 
 

Proposed descriptors 

Element 
Descriptor Element name Unit Scale Reference

Value 
Data 
Width 

0-01-097 Star catalog number Numeric 0 0 13 

0-25-151 Star relative 
magnitude Numeric 3 -20000 14 

0-25-152 Star brightness 
temperature K 0 0 17 

0-25-153 Limb  Code 
Table 0 0 2 

 
 

     Code Table 0-25-153 
Limb 

Code 
Figure  

0 Reserved 

1 Bright Limb 

2 Dark Limb 

3 Missing value 
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 FOR URGENT VALIDATION 
 
ENTRIES FOR VOLUME (3-D) RADAR DATA 
 

Evaluated descriptors: 

 
Table 

reference  BUFR 

F X Y Element name Unit Scale Reference    
value Data width 

0 01 099 Unique product 
definition CCITTIA5 0 0 2048 

0 02 137 Radar DualPRF 
ratio Code table 0  0 4 

0 02 138 Antenna rotation 
direction Code table 0 0 2 

0 05 035 Maximum size 
of X-dimension Numeric 0 0 12 

0 06 035 Maximum size 
of Y-dimension Numeric 0 0 12 

0 07 035 Maximum size 
of Z-dimension Numeric 0 0 12 

0 07 036 Level index of Z Numeric 0 0 12 

0 21 022 Range bin offset m 1 0 14 

0 21 023 Range bin size m 0 0 14 

0 21 024 Azimuth offset Degree 1 0 12 

0 21 025 Azimuthal 
resolution Degree 1 0 8 

0 30 033 Number of bins 
along the radial Numeric 0 0 12 

0 30 034 Number of 
azimuths Numeric 0 0 12 

  
 0 02 137 

Radar DualPRF ratio  
Code figure   

1   3:2 

2  4:3 

3  5:4 

4-14  Reserved 

15  Missing value 
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0 02 138 

Antenna rotation direction 
Code figure   

1   clockwise rotation 

2  counterclockwise rotation 

3  Missing value 
 

0 29 001 
Projection type 

Code 
figure 

 

0 Gnomonic projection 
1 Polar stereographic projection 
2 Lambert's conformal conic projection 
3 Mercator's projection 
4 Scanning Cone (radar)* 
5 Reserved 
6 no projection  
7 Missing value 

 
Descriptors to be adapted: 

F X Y Element name Unit Scale Referenc
e    value Data width 

0 21 018 extended 
NYQUIST velocity m s–1 1 0 10 

0 21 019 high NYQUIST 
velocity m s–1 1 0 10 

 
Descriptor for further validation: 

The "Type of product" (descriptor 0 01 098) seems to be redundant information.  The 
information needed can be encoded using descriptor from category 30 (0 30 001 – 0 30 004, 0 
30 031 for images and 0 21 XXX for data).  So descriptor 0 01 098 should stay in validation 
status for further discussions. 

Code table 0 01 098 (Type of product) should have the following entries:  

                                                              0 01 098 

                                                      Type of product  
 

Code figure   
1   Total power, 1 byte (DB_DBT) 

2  Reflectivity corrected for ground clutter, 1 byte (DB_DBZ) 

3  Velocity, 1 byte (DB_VEL) 

4  Width, 1 byte (DB_WIDTH) 

5  Differential reflectivity, 1 byte (DB_ZDR) 

6  Corrected reflectivity, 1 byte (DB_DBZC) 
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7  Total power, 2 byte (DB_DBT2) 

8  Reflectivity, 2 byte (DB_DBZ2) 

9  Velocity, 2 byte (DB_VEL2) 

10  Width, 2 byte (DB_WIDTH2) 

11  Differential reflectivity, 2 byte (DB_ZDR2) 

12  Rainfall rate, 2 byte (DB_RAINRATE2) 

13  KDP (Differential phase), 1 byte (DB_KDP) 

14  KDP (Differential phase), 2 byte (DB_KDP2) 

15  PhiDP(Differential phase), 1 byte (DB_PHIDP) 

16  Corrected velocity, 1 byte  (DB_VELC) 

17  SQI, 1 byte  (DB_SQI) 
18  RhoHV, 1 byte  (DB_RHOHV) 

19  RhoHV, 2 byte  (DB_RHOHV2) 

20  Corrected Reflectivity, 2 byte (DB_DBZC2) 

21  Corrected velocity, 2 byte (DB_VELC2) 

22  SQI, 2 byte (DB_SQI2) 

23-4094  Reserved 

4095  Missing value 
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FOR URGENT VALIDATION 
 
 
TEMPLATES FOR THE WAVE OBSERVATIONS FROM DIFFERENT PLATFORMS SUITABLE FOR WAVEOB DATA 
 
TM 308015– BUFR template for WAVEOB data expressed as frequency (Ia=0 in FM-65 WAVEOB) 
Descriptor Name (unit) Expanded descriptors Remark, Corresponding groups in FM-65 WAVEOB 
 Identification   
001003 WMO region 001003 A1  - First digit of WMO number (e.g. 62024 => 6) 
001020 WMO region sub-area 001020 bw - Second digit of WMO number (e.g. 62024 => 2) 
001005 Buoy/platform identifier 001005 nb - Last 3 digits of WMO number (e.g. 62024 => 024) 
001011 Ship or mobile land station identifier 001011 D …… D  
001205 Satellite Identifier 001205 I6 I6 I6 
001001 WMO block number 001001 II   
001002 WMO station number 001002 iii – IIiii only apply to fixed sea stations.  
002044 Indicator for method of calculating spectral wave data. 002044 Im – TAC code table 1744, BUFR code table 2044 
002045 Indicator for type of plateform 002045 Ip – TAC code table 1747, BUFR code table 2045 
301011 Date 004001 (year) 

004002 (month) 
004003 (day) 

J -  Date of observation 
MM  
YY 

301012 Time 004004 (Hour) 
004005 (Minutes) 

GG - Time of observation 
Gg 

301021 Latitude and longitude (high accuracy) 005001 (Lat; high accuracy) 
006001 (Lon; high accuracy) 

Qc La La La La 
Lo Lo Lo Lo Lo  

 Basic data (WAVEOB  Section 0)   
022063 Total water depth (m) 022063 1hhhh 
105002 Replecation 5 desc 2 times 105002 Replicate over sensor type 
002098 Type of wave sensor 002098 Code table 2098, 0=heave sensor. 1=slope sensor. 
022070 Significant wave height (m) 022070 2HsHsHsHs or 6HseHseHseHse - section 0 
022071 Spectral peak wave period (s) 022071 3PpPpPpPp or 7PspPspPspPsp - section 0  
022073 Maximum wave height 022073 4Hm Hm Hm Hm 
022074 Average wave period (s) 022074 5PaPaPaPa or 8PsaPsaPsaPsa - section 0  
002098 Type of wave sensor 002098 Set to missing to cancel the previous value. 
022076 Direction of coming dominant waves (deg) 022076 9dd dd                      - section 0 
022077 Directional spread of dominant wave (deg) 022077            ds ds        - section 0 
022094 Total Number Of Wave Bands 022094 111 BT BT – Section 1 
025043 Wave sampling interval (Time, s) 025043 SSSS – Section 1  
022078 Duration of wave record (s)  022078 D’D’D’D’ – Section 1  
 Spectral Data (WAVEOB Section 1 – 5)   
121000 Replecation 21 desc   121000 Replication over sensor type 
031001 Replication factor 031001 (0,1,2) normally 1 
002098 Type of wave sensor 002098 Code table 2098, 0=heave sensor. 1=slope sensor. 
022082 Maximum Non-Directional Spectral Wave Density (m2/Hz) 022082 Cm Cm Cm  - Section 2 or Csm Csm Csm  - Section 3  
022084 Band Containing Maximum Non-Directional Spectral Wave 

Density 
022084 nmnm - Section 2 or nsmnsm - Section 3 
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116000 Delayed replication 16 descriptors 116000 Replication over bands. 
031001 Replication Factor 031001 111 BT BT – Section 1 (Num of band) 
022080 Waveband central frequency (Hz) 022080 1f1 f1 f1 f1 x  …. – Section 1  
022085 Spectral Wave Density Ratio  022085 1 c1 c1 c2 c2 …. – Section 2 or 1 cs1 cs1 cs2 cs2 …. – Section 3  
022086 Mean Direction From Which Waves Are Coming (deg) 022086 1da1da1 – Section 4 
022087 Principal Direction From Which Waves Are Coming (deg) 022087 da2da2 - Section 4 
022088 First Normalized Polar Coordinate From Fourier Coefficients 022088 r1r1 - Section 4 
022089 Second Normalized Polar Coordinate From Fourier 

Coefficients 
022089 r2r2 - Section 4 

103000 Delayed Replication 3 Descriptors 103000  
031001 Replication Factor  031001 n - Section 5 (Num of directions counted); =0 if Ib  = 1 (Directional) 
022090 Non-Directional Spectral Estimate By Wave Frequency 

(m2/Hz) 
022090 1 A1 A1 A1 x……   - Section 5  

022186 Direction From Which Waves Are Coming (deg) 022186 1 d1 d1  - Section 5 
022187 Directional Spread Of Wave (deg) 022187            ds ds   - Section 5 
103000 Delayed Replication 3 Descriptors 103000  
031001 Replication Factor  031001 n - Section 5 (Num of directions counted); =0 if Ib  = 0 (Non-Drectional) 
022092 Directional Spectral Estimate By Wave Frequency 

(M2/Hz/Radian) 
022092 1 A1 A1 A1 x……   - Section 5  

022186 Direction From Which Waves Are Coming (deg) 022186 1 d1 d1  - Section 5 
022187 Directional Spread Of Wave (deg) 022187            ds ds   - Section 5 
002098 Type of wave sensor 002098 Set to missing to cancel the previous value. 
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TM 308016 - BUFR template for WAVEOB data expressed as the wave number (Ia=1 in FM-65 WAVEOB). 
Descriptor Name Expanded descriptors Remark, Corresponding groups in FM-65 WAVEOB 
 Identification   
001003 WMO region 001003 A1  - First digit of WMO number (e.g. 62024 => 6) 
001020 WMO region sub-area 001020 bw - Second digit of WMO number (e.g. 62024 => 2) 
001005 Buoy/platform identifier 001005 nb - Last 3 digits of WMO number (e.g. 62024 => 024) 
001011 Ship or mobile land station identifier 001011 D …… D  
001205 Satellite Identifier 001205 I6 I6 I6 
001001 WMO block number 001001 II   
001002 WMO station number 001002 iii – IIiii only apply to fixed sea stations.  
002044 Indicator for method of calculating spectral wave data. 002044 Im – TAC code table 1744, BUFR code table 2044 
002045 Indicator for type of plateform 002045 Ip – TAC code table 1747, BUFR code table 2045 
301011 Date 004001 (year) 

004002 (month) 
004003 (day) 

J -  Date of observation 
MM  
YY 

301012 Time 004004 (Hour) 
004005 (Minutes) 

GG - Time of observation 
Gg 

301021 Latitude and longitude (high accuracy) 005001 (Lat; high accuracy) 
006001 (Lon; high accuracy) 

Qc La La La La 
Lo Lo Lo Lo Lo  

 Basic data (WAVEOB  Section 0)   
022063 Total water depth (m) 022063 1hhhh 
105002 Replecation 5 desc 2 times 105002 Replication over sensor type 
000298 Type of wave sensor 002098 Code table 2098, 0=heave sensor. 1=slope sensor. 
022070 Significant wave height (m) 022070 2HsHsHsHs or 6HseHseHseHse - section 0 
022072 Spectral peak wave length (m) 022072 3PpPpPpPp - section 0  
022073 Maximum wave height 022073 4Hm Hm Hm Hm 
022075 Average wave length (m) 022075 5PaPaPaPa - section 0  
000298 Type of wave sensor 002098 Set to missing to cancel the previous value. 
022076 Direction of coming dominant waves (deg) 022076 9dd dd                   - section 0 
022077 Directional spread of dominant wave (deg) 022077            ds ds    - section 0 
022094 Total Number Of Wave Bands 022094 111 BT BT – Section 1 
025044 Wave sampling interval (Space, m) 025044 SSSS – Section 1  
022079 Length of wave record (m) 022079 D’D’D’D’ – Section 1  
 Spectral Data (WAVEOB Section 1 – 5)   
121000 Replecation 21 desc   121000 Replication over sensor type 
031001 Replication factor 031001 (0,1,2) normally 1 
002098 Type of wave sensor 002098 Code table 2098, 0=heave sensor. 1=slope sensor. 
022083 Maximum Non-Directional Spectral Wave Number (m3) 022083 Cm Cm Cm  - Section 2 or Csm Csm Csm  - Section 3  
022084 Band Containing Maximum Non-Directional Spectral Wave 

Density 
022084 nmnm - Section 2 or nsmnsm - Section 3 

116000 Delayed replication 16 descriptors 116000 Replication over band 
031001 Replication Factor 031001 111 BT BT – Section 1 (Num of band) 
022081 Waveband central wave number (1/m) 022081 1f1 f1 f1 f1 x  …. – Section 1  
022085 Spectral Wave Density Ratio  022085 1 c1 c1 c2 c2 …. – Section 2 or 1 cs1 cs1 cs2 cs2 …. – Section 3  
022086 Mean Direction From Which Waves Are Coming (deg) 022086 1da1da1 - Section 4 
022087 Principal Direction From Which Waves Are Coming (deg) 022087 da2da2 - Section 4 
022088 First Normalized Polar Coordinate From Fourier Coefficients 022088 r1r1 - Section 4 
022089 Second Normalized Polar Coordinate From Fourier 022089 r2r2 - Section 4 
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Coefficients 
103000 Delayed Replication 3 Descriptors 103000  
031001 Replication Factor  031001 n - Section 5 (Num of directions counted); =0 if Ib  = 1 (Directional) 
022091 Non-Directional Spectral Estimate By Wave Number (m3) 022091 1 A1 A1 A1 x……   - Section 5  
022186 Direction From Which Waves Are Coming (deg) 022186 1 d1 d1  - Section 5 
022187 Directional Spread Of Wave (deg) 022187            ds ds   - Section 5 
103000 Delayed Replication 3 Descriptors 103000  
031001 Replication Factor  031001 n - Section 5 (Num of directions counted); =0 if Ib  = 0 (Non-Drectional) 
022093 Directional Spectral Estimate By Wave Number (m4) 022093 1 A1 A1 A1 x……   - Section 5  
022186 Direction From Which Waves Are Coming (deg) 022186 1 d1 d1  - Section 5 
022187 Directional Spread Of Wave (deg) 022187            ds ds   - Section 5 
002098 Type of wave sensor 002098 Set to missing to cancel the previous value. 

 
Notes: 
 
1. Because WAVEOB can be reported from different platform, the descriptors for identification of all possible platforms are all included in the 
template. The irrelevant descriptors for identification shell be set to missing.    
 
2. New descriptors: 
 
002098 is introduced to express the type of wave sensor. 
 
022186 is introduced to express the direction of “any wave”, as appose to the direction of “dominant wave” (022076), “mean direction” (022086), and 
“principal direction” (022087).  
 
022187 is introduced to express the directional spread of “any wave”, as appose to the directional spread of “dominant wave” (022077). 
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BUFR  CREX   

 
TABLE 

REFERENCE 
F X Y 

 
 

TABLE 
ELEMENT NAME 

 
UNIT 

 
SCALE 

REFERENCE 
VALUE 

DATA 
WIDTH 

(Bits) 

 
UNIT 

 
SCALE 

DATA 
WIDTH 

(Characters) 

0 02 098 Type of wave sensor Code table 0 0 4 Code table 0 2 
0 22 186 Direction from which 

waves are coming 
Degree 

true 
0 0 9 Degree true 0 3 

0 22 187 Directional spread of 
wave 

Degree  0 0 9 Degree  0 3 

                                    
 
 
Code table 002098 (New table) 
 
Code figure 
       0             Heave sensor. 
       1             Slope sensor. 
       2-14        Reserved  
      15           Missing Value 
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FOR RE-SUBMISSION 

PROPOSAL FOR UNIVERSAL BUFR TEMPLATE FOR REPRESENTATION OF LIGHTNING 
DATA  
Where possible existing code sequences have been adopted, new and modified descriptors are 
detailed below and are in the annex table.  

Note: some form of time replication may be needed for the whole table as there are about 10-40 
strokes recorded per second, this really depends on the frequency of sending the messages. 

a) Existing code 
Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  04 007 Second Within a Minute 
(Microsecond accuracy) 

Second 6 0 26 

 
Here ATDNet records to a point of a microsecond or 100 nano-seconds.  This could be rounded 
up or truncated, or even a new value added using an operator 202129 to increase the accuracy 
to 10**-7, but doing so will cause problems to non 64 bit systems processing the data.  I would 
recommend truncation, but what do the ETDRC recommends here?  An actual value here would 
be for example 55.1885403 rounded/truncated to 55.188540   
Answer: 

0-04-008 Seconds within minute (high accuracy) 
BUFR Seconds 7 0 30 
CREX Seconds 7  9 

 
b) 

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  111 X-axis  error ellipse major 
component  

Km 2 0 17 

Actual value e.g 6.40 Km  range 0.00 to 1000.00 Km 

Update 0-20-111 as follows: 
0-20-111 X-axis error ellipse major component 
BUFR  m -1 0 17 

 
c)  

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  112 Y-axis  error ellipse minor 
component  

Km 2 0 17 

Here, if x=y then it is a radial error, and the angle (see 020114) will be zero  
Actual value 2.41 Km, range 0.00 to 1000.00 Km  
Update 0-20-112 as follows: 

0-20-112 Y-axis error ellipse major component 
BUFR  m -1 0 17 
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d)  

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  113 Z-axis  error ellipse 
component  

Km 2 0 17 

 

Here, if  x=y=z then it is a spherical error, and the angle (see 020115) will be zero  
Actual Value 2.46 Km, range as above. 
Update 0-20-113 as follows: 

0-20-113 Z-axis error ellipse major component 
BUFR  m -1 0 17 

 
e)  

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  114 Angle of X-axis in error 
ellipse  

Degree 2 -18000 16 

 

Here is the angle of the error defined in b & c above. Cartesian with sign bit 
Actual value 33.40 range -180.00 to 180.00 
f)  

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  115 Angle of Z-axis in error 
ellipse  

Degree 2 -18000 16 

 
Here is the angle of the error defined in b,c  & d above. Cartesian with sign bit 
Actual value 12.45 
g)   

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  116 Emission Height of Cloud 
Stroke 

M 0 0 16 

 
This parameter is used by DWD(LINNET)  for height above ground of stroke 
Actual Value 1200m range 0-20000 
 
h)  

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  117 Amplitude of Lightning Strike A 0 0 18 

 

Here we would need to introduce a amplitude measure in Amps or kA.  This value was first 
developed nationally by DWD.  Example 5.6KA coded as 5600 range 0 to 320000. 
Update 0-20-117 as follows: 



74 

0-20-117 Amplitude of Lightning Strike 
BUFR  A 0 0 19 

 
i) 

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  118 Lightning Detection Error M 0 0 19 

 

This seems to be radial error measured in Metres or Km. An alternative for systems not capable 
of describing in x,y and z. This value was first developed nationally by DWD. 
 Example 6900m range 0 to 500000 
j)  

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  119 Polarity of Stroke Code 
table 

0 0 2 

 
0 Not Defined 
1 Positive 
2 Negative 
3 Missing Data 

Here we have a simple table self explanatory. 
  
k) 020120 Decision Method for Polarity (V or A)   Code table 0,0,3 bits 

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  120 Decision Method for Polarity Code 
table 

0 0 3 

 
0 Not Defined 
1 Individual voltage deflection 
2 Current based, above a threshold 
3 Voltage based, above a threshold 
4 Consensus of sensors, Current above a threshold 
5 Consensus of sensors, Voltage above a threshold 
6 Reserved 
7 Missing Data 

Certain sensors use a current decision above a threshold, others directly measure the voltage 
deflection. 
  
l)  

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  121 Threshold value for Polarity 
Decision 

V 0 0 16 

Used with k) 020120 or all zero if not defined, typically +1 Volt. 
 
Remark: 
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Sub-group unable to confirm due to some uncertainty in the descriptor.  Why is bit width 16 for 
typical value of +1, and why set to 0 rather than missing if no threshold value?  Also, is scale of 0 
giving sufficient precision? 
 
m)  

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  122 Threshold value for Polarity 
Decision 

A 0 0 16 

Used with k) 020120 or all zero if not defined, typically +2000 A. 
 
Remark: 
Sub-group unable to confirm due to some uncertainty in the descriptor.  Why set to 0 rather than 
missing if no threshold value?  Also, is scale of 0 giving sufficient precision? 
 
n)  

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  123 Minimum Threshold for 
Detection 

V/M 3 0 16 

This is the minimum signal level acceptable for processing.   
e.g. 0.005v or 5mv , or typically just above the noise floor of the detector. 
 
Remark: 
Sub-group unable to confirm due to some uncertainty in the descriptor.  Sub-group assumes that 
units are V and scale is 3 to give mV.  Units in table refer to V/M which refers to electrical field 
strength. 
 
o) 

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  124 Lightning Stroke or Flash Code 
table 

0 0 2 

 
0 Not Defined 
1 Lightning Stroke 

2 Lightning Flash, by manual observation, or if equipment 
insensitive to stroke resolution 

3 Missing Data 
Another Simple table 
p)  

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  125 Modified Residual Numeric 2 0 13 

Here the modified residual calculated from the loci of the sensors and signal to noise ratios for 
the flash. Actual  value 0.71 range 0.00 to 10.00 
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q) Existing code 
Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20 023 Other Weather Flag 
table 

0 0 18 

Used to indicate cloud to ground or cloud to cloud. 
r)  

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  20  126 Central Processor or system 
Identifier 

Code 
table 

0 0 8 

 
0 Not Defined 
1 Main Processor 
2 Backup Processor 

3-254 Reserved 
255 Missing Data 

This is where we identify the Flash Location Processor or system  identity so that in multi 
integrated system we can identify where the event location was developed. Typically 1 here 
 
s)  

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

1 00 001 

 

Delayed replication of 1 
descriptor 

    

0 31 002 Extended delayed descriptor 
replication factor 

Numeric    

3 03 054 
3-01-058 

Template for representation 
of lightning data  

 

    

As presented, this will define the number or sensors and locations taking part in the lightning 
stroke. This would be a minimum of 4 for ATDNet, typically 8 sensors contributing to the actual 
strike. 
Remark: 
Sequence descriptor 3-03-054 is already used.  The sub-group notes that 3-03-055 was referred 
to later in the document, and it is also already used.  The sub-group considers that sequence 
category 01 is more appropriate; 3-01-058 and 3-01-059 would be a good choice. 
 
t) existing code 

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  02  184 Type of Lightning Sensor Code 
table 

0 0 4 

Here we need to introduce at least the ATDNet VLF waveform correlated sensor. Or code as 4. 
Remark: 
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In code table 0-02-184, the sub-group proposes to add entry 6 for “ATDNet VLF waveform 
correlated sensor” with an appropriate name for the code table entry to be provided, specifying 
the type of sensor. 
 
u) Existing code 

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

0  02 121 Mean Frequency Hertz -8 0 7 

Here this is where systems could be split into cells that work on different frequencies.   
You would need to know which sensors are associated with this frequency.  
Actual value 13777 Hz so we change scales, with 202136,201236, before and reset after with 
201000 and 202000. 
 
In summary, we need at least 16 new descriptors. 
 
TM 301058 Universal BUFR template for representation of Lightning data. 

This template is suitable for representation of high resolution lightning data from Land, Ship, 
Mobile, Aircraft or Satellite. Developed by Paul Taylor Observations Development UK Met Office. 

  Date/time of lightning event  
 3 01 011 Year Year 
  Month Month 
  Day Day 
 3 01 013 Hour Hour 
  Minute Minute 
  Second Second 
 0 04 007 Second within a minute (Microsecond accuracy) Second 
  Horizontal and vertical coordinates of lightning 

event 
 

 3 01 021 Latitude (high accuracy) Degree, scale 5 
  Longitude (high accuracy) Degree, scale 5 
 0 20 111 X-Axis error ellipse Km scale 2,0,17 
 0 20 112 Y-Axis error ellipse Km scale 2,0,17 
 0 20 113 Z-Axis error ellipse Km scale 2,0,17  
 0 20 114 Angle of X-Axis in error ellipse           Degree scale  

2,-18000,16 
 0 20 115 Angle of Z-Axis in error ellipse Degree scale 

2,-18000,16 
 0 20 116 Emission Height of cloud stroke M scale 0,0,16 
   Emission information  
 0 20 117 Amplitude of Lightning Strike A, scale 1,0,15 
 0 20 118 Lightning Detection Error  M, scale 0,0,15 
 0 20 119 Polarity of stroke  Code table scale 0,0,2 
 0 20 120 Decision Method for Polarity (V or A) Code table scale 0,0,3 
 0 20 121 Threshold value for Polarity decision V scale 0,0,16 
 0 20 122 Threshold value for Polarity decision A scale 0,0,16 
 0 20 123 Minimum threshold for Detection V/M scale 3,0,16 
 0 20 124 Lightning Stroke or Flash Code table scale 0,0,2 
 0 20 125 Modified Residual Numeric scale2,0,13 
 0 20 023 Other Weather (for c2g or c2c identification) Flag table scale 0,0,18
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  Sensor Processing  
 0 20 126 Central Processor Identifier Code table, scale 0,0,8

1 01 000  Delayed replication of 1 descriptor   
0 31 002  Extended delayed descriptor replication factor 

Number of Sensors contributing 
Numeric 

3 01 059  Identification of sensor site and 
instrumentation for Lightning detection 

 

 3 01 001 WMO block number Numeric 
  WMO station number Numeric 
 0 01 011 Ship or mobile land station identifier CCITT IA5 
 0 02 001 Type of Station Code table 
 0 02 184 Type of Lightning Detection Sensor Code table 
 0 02 189 Capability to Discriminate Lightning Strike Flag table 
 0 02 036 Atmospherics Location Method Code table 

202136    
201136    

 0 02 121 Mean Frequency (to define centre frequency, if 
used) 

Hertz,scale1,7 

201000    
202000    

 0 25 061 Software identification and version number CCITT IA5 
 3 01 021 Latitude (high accuracy) of sensor Degree, scale 5 
  Longitude (high accuracy) of sensor Degree, scale 5 
 0 07 030 Height of station ground above mean sea level  m, scale 1 
 0 07 032 Height of sensor above local ground (for lightning) m, scale 1 
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FOR URGENT VALIDATION 
 

TEMPLATE FOR PASSING LOCUST INFORMATION 
 
 
3 02 089 (LOCUST INFORMATION)  
 

3 02 089  Locust information 

 0 20 101 Locust (acridian) name                                                       Ln 
 0 20 102 Locust (maturity) color                                                        Lc 
 0 20 103 Stage of development of locusts                                         Ld 
 0 20 104 Organization state of swarm or band of locusts                  Lg 
 0 20 105 Size of swarm or band of locusts and duration of  

passage of swarm                                                                sL 
 0 20 106 Locust population density                                                    dL 
 0 20 107 Direction of movements of locust swarm                             DL 
 0 20 108 Extent of vegetation                                                              ve 

 
 
 
Extract of regulations: 
 
B/C 1.9.1.3 Locust control-related observations 

Following data shall be reported by all Members capable of doing so: 
(a) Locust (acridian) name (Code table 0 20 101), 
(b) Locust (maturity) color (Code table 0 20 102), 
(c) Stage of development of locusts (Code table 0 20 103), 
(d) Organization state of swarm or band of locusts (Code table 0 20 104), 
(e) Size of swarm or band of locusts and duration of passage of swarm (Code table 0 

20 105), 
(f) Locust population density (Code table 0 20 106), 
(g) Direction of movements of locust swarm (Code table 0 20 107), 
(h) Extent of vegetation (Code table 0 20 108). [1/12.14.1] 

 



80 

 
FOR VALIDATION 
 
RECALL: 
 
TYPOLOGY OF INSTRUMENT/MISSIONS EXTRACTED FROM THE GAP ANALYSIS 
(CGMS35WMOWP05) 
1. Multi-purpose VIS/IR imagery from LEO 
2. Multi-purpose VIS/IR imagery from GEO 
3. IR temperature/humidity sounding from LEO 
4. IR temperature/humidity sounding from GEO 
5. MW temperature/humidity sounding from LEO 
6. MW temperature/humidity sounding from GEO 
7. Conical scanning MW imagery (intermediate frequencies) 
8. Low frequency MW imagery 
9. Radio occultation sounding 
10. Earth radiation budget from LEO 
11. Earth radiation budget from GEO 
12. Wind scatterometry 
13. Radar altimetry 
14. Ocean colour imagery from LEO 
15. Ocean colour imagery from GEO 
16. Imagery with special viewing geometry 
17. Lightning imagery from LEO 
18. Lightning imagery from GEO 
19. Cloud and precipitation radar 
20. Lidar based missions (for wind, for cloud/aerosol, for water vapour, for altimetry) 
21. Cross nadir shortwave spectrometry (for chemistry) from LEO 
22. Cross nadir shortwave spectrometry (for chemistry) from GEO 
23. Cross nadir IR spectrometry (for chemistry) from LEO 
24. Cross nadir IR spectrometry (for chemistry) from GEO 
25. Limb sounding shortwave spectrometry 
26. Limb sounding IR spectrometry 
27. Limb sounding sub-millimetre wave spectrometry 
28. High resolution shortwave imagery for land observation 
29. Synthetic Aperture Radar 
 
ACRONYMS 
VIS Visible channel 
IR Infrared channel 
LEO Low Earth Orbit 
GEO Geostationary orbit 
MW Microwave 
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In Section 1, BUFR Edition 4: 
Octets 5 – 6 Identification of originating/generating centre (see Common Code Table C-11)  
Octet 11  Data Category (Table A)  
Octet 12 International data sub-category (See Common Table C-13)  
Octet 13 Local data sub-category (defined locally by automatic data processing (ADP) 
centres)  
 
In BUFR Table A — Data category 
3 Vertical soundings (satellite) 
5 Single level upper-air data (satellite) 
12 Surface data (satellite) 
21 Radiances (satellite measured) 
101 Image data 
 
- Data Category and International data sub-category identify the general and more specific type of 
data.  These values are internationally coordinated. 
- Each originating/generating centre identifies its distinct products by assigning them local data 
sub-categories within the most applicable data category and international sub-category. 
- Thus each originating/generating centre can independently characterise up to 255 products per 
international data sub-category.  
 
PROPOSAL FOR NEW DATA CATEGORIES IN BUFR TABLE A (new entries with grey 
highlight) 
22 Radar (satellite) but not altimeter and scatterometer 
23 Lidar (satellite) 
24  Scatterometry (satellite) 
25  Altimetry (satellite) 
26 Spectrometry (satellite) 
27  Gravity measurement (satellite) 
28  Precision orbit (satellite) 
29 Space environment (satellite) 
30 Calibration datasets (satellite) 
101 Image data (satellite) 
 
REVISED INSTRUMENT/MISSION TYPOLOGY (INTERNATIONAL SUB-CATEGORIZATION) 
WITH ASSOCIATED MAPPINGS TO PROPOSED DATA CATEGORIES [CATEGORY IN 
SQUARE BRACKETS] (new entries with grey highlight) 
 

• Multi-purpose VIS/IR imagery [101 - Image data] 
• IR temperature/humidity sounding [3 - Vertical soundings (satellite)] 
• Hyperspectral temperature/humidity sounding [3 - Vertical soundings (satellite)] 
• MW temperature/humidity sounding [3 - Vertical soundings (satellite)] 
• Conical scanning MW imagery (intermediate frequencies) [101 - Image data] 
• Low frequency MW imagery [101 - Image data] 
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• Radio occultation sounding [3 - Vertical soundings (satellite)] 
• Earth radiation budget [21 - Radiances (satellite measured)] 
• Wind scatterometry [24 - Scatterometry (satellite)] 
• Radar altimetry [25 - Altimetry (satellite)] 
• Ocean colour imagery [101 - Image data] 
• Imagery with special viewing geometry [101 - Image data] 
• Lightning imagery [101 - Image data] 
• Cloud and precipitation radar [22 - Radar (satellite)] 
• Lidar based missions (for wind, for cloud/aerosol, for water vapour, for altimetry) [23 

- Lidar (satellite)] 
• Cross nadir shortwave spectrometry (for chemistry) [26 - Spectrometry (satellite)] 
• Cross nadir IR spectrometry (for chemistry) [26 - Spectrometry (satellite)] 
• Limb sounding shortwave spectrometry [26 - Spectrometry (satellite)] 
• Limb sounding IR spectrometry [26 - Spectrometry (satellite)] 
• Limb sounding sub-millimetre wave spectrometry [26 - Spectrometry (satellite)] 
• High resolution shortwave imagery for land observation [101 - Image data] 
• Synthetic Aperture Radar [22 - Radar (satellite)] 
• Gravity measurement [27 - Gravity measurement (satellite)] 
• Precision orbit [28 - Precision orbit (satellite)] 
• Space environment [29 - Space environment (satellite)] 
• Calibration datasets [30 - Calibration datasets (satellite)] 

 
 
PROPOSED INTERNATIONAL DATA SUB-CATEGORIES PER DATA CATEGORY (new 
entries with grey highlight) 
 
Category 3 Vertical sounding (satellite) 
0 Temperature (SATEM) 
1 TIROS (TOVS) 
2 ATOVS 
3 AMSU-A 
4 AMSU-B 
5 HIRS 
6 MHS 
7 IASI 
20 IR temperature/humidity sounding 
30 Hyperspectral temperature/humidity sounding 
40 MW temperature/humidity sounding 
50 Radio occultation sounding 
 
Category 21 Radiances (satellite measured) 
0  Earth radiation budget 
 
Category 22 Radar (satellite) but not altimeter and scatterometer 
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0 Cloud and precipitation radar 
1 Synthetic Aperture Radar 
 
Category 23 Lidar (satellite) 
0 Lidar based missions (for wind, for cloud/aerosol, for water vapour, for altimetry) 
 
Category 24  Scatterometry (satellite) 
0 Wind scatterometry 
 
Category 25  Altimetry (satellite) 
0 Radar altimetry 
 
Category 26 Spectrometry (satellite) 
0 Cross nadir shortwave spectrometry (for chemistry) 
1 Cross nadir IR spectrometry (for chemistry) 
2 Limb sounding shortwave spectrometry 
3 Limb sounding IR spectrometry 
4 Limb sounding sub-millimetre wave spectrometry 
 
Category 27  Gravity measurement (satellite) 
No sub-categories identified as yet 
 
Category 28  Precision orbit (satellite) 
No sub-categories identified as yet 
 
Category 29 Space environment (satellite) 
No sub-categories identified as yet 
 
Category 30 Calibration datasets (satellite) 
No sub-categories identified as yet 
 
Category 101 Image data 
0 Multi-purpose VIS/IR imagery 
1 Conical scanning MW imagery (intermediate frequencies) 
2 Low frequency MW imagery  
3 Ocean colour imagery 
4 Imagery with special viewing geometry 
5 Lightning imagery 
6 High resolution shortwave imagery for land observation 
7 SMOS data 
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SOME EXAMPLES OF SATELLITE DATA CATEGORIZATION 
Full GRAS radio occultation data set from EUMETSAT: 
Section 1, BUFR Edition 4 
Octets 5 – 6 Identification of originating/generating centre: 254 
Octet 11  Data Category (Table A): 3 
Octet 12 International data sub-category (See Common Table C-13): 50 
Octet 13 Local data sub-category: 0 
 
Subsampled GRAS radio occultation data set from EUMETSAT: 
Section 1, BUFR Edition 4 
Octets 5 – 6 Identification of originating/generating centre: 254 
Octet 11  Data Category (Table A): 3 
Octet 12 International data sub-category (See Common Table C-13): 50 
Octet 13 Local data sub-category: 1 
 
Temperature sounding from HIRS by NOAA/NESDIS: 
Section 1, BUFR Edition 4 
Octets 5 – 6 Identification of originating/generating centre: 160 
Octet 11  Data Category (Table A): 3 
Octet 12 International data sub-category (See Common Table C-13): 20 
Octet 13 Local data sub-category: 0 
 
Humidity sounding from HIRS by NOAA/NESDIS: 
Section 1, BUFR Edition 4 
Octets 5 – 6 Identification of originating/generating centre: 160 
Octet 11  Data Category (Table A): 3 
Octet 12 International data sub-category (See Common Table C-13): 20 
Octet 13 Local data sub-category: 1 
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FOR URGENT VALIDATION 
 
TABLE B AND TABLE D ENTRIES FOR ENCODING OF IASI PRINCIPAL COMPONENT 
SCORES 

It is proposed to use the following sequence of entries for the encoding of the principal 
component scores resulting from the compression of hyper-spectral data from IASI data (new 
entries are in italicised and underlined): 

 
F X Y Description Unit Scale Reference Width 

 Satellilte processing information    
 0 01 007 Satellite identifier    
0 01 031 Identification of originating/generating 

centre 
   

0 02 019 Satellite instruments     
0 02 020 Satellite classification    

 Date and time    
0 04 001 Year    
0 04 002 Month     
0 04 003 Day     
0 04 004 Hour     
0 04 005 Minute     
2 02 131 Add 3 to the scale     
2 01 138 Add 10 to the width     
0 04 006 Seconds    
2 01 000 Reset width to default    
2 02 000 Reset scale to default    
0 05 001 Latitude (high accuracy)    

 Location information    
0 06 001 Longitude (high accuracy)    
0 07 024 Satellite zenith angle    
 0 05 021 Bearing or azimuth    
0 07 025 Solar zenith angle    
0 05 022 Solar azimuth    
0 05 043 Field of view number    
0 05 040 Orbit number    
2 01 133 Add 5 to the width    
0 05 041 Scan line number    
2 01 000 Reset width to default    
2 01 132 Add 4 to the width    
0 25 070 Major frame count    
2 01 000 Reset width to default    
2 02 126 Subtract 2 from the scale    
0 07 001 Height of station    
2 02 000 Reset scale to default    

 Quality information    
0 33 060 Gqisflagqual - individual IASI-System 

quality flag 
   

0 33 061 Gqisqualindex - indicator for instrument 
noise performance (contributions from 
spectral and radiometric) 
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0 33 062 Gqisqualindexloc - indicator for geometric 
quality index 

   

0 33 063 Gqisqualindexrad - indicator for 
instrument noise performance 
(contributions from radiometric 
calibration) 

   

0 33 064 Gqisqualindexspect - indicator for 
instrument noise performance 
(contributions from spectral calibration) 

   

0 33 065 Gqissystecsondqual - output of system 
TEC (Technical Expertise Centre) quality 
function 

   

 AVHRR scene analysis    
0 02 019 Satellite instruments    
0 25 051 AVHRR channel combination    
1 01 007 Repeat next one descriptor 7 times    
3 40 004 IASI Level 1c AVHRR single scene    
0 20 081 Cloud amount in segment    
0 08 029 Remotely sensed surface type    
0 20 083 Amount of segment covered by scene    
0 08 029 Remotely sensed surface type    
0 33 007 Per cent confidence    

 Instrument band definition    
1 07 003 Repeat next 7 descriptors 3 times for 

bands 1 to 3 
   

0 25 140 Start channel    
0 25 141 End channel    
0 40 015 Quantization factor Numeric 2 0 16 
0 40 016 Residual RMS in band Numeric 0 0 16 

 Principal component scores for band     
1 01 000 Delayed replication of one descriptor     
0 31 002 Extended delayed replication factor     
0 40 017 Non-normalised principal component 

score 
Numeric 0 -1073741824 31 

 

It is proposed to allocate the Table D entry 3 40 006 for the above sequence. 

Explanation of proposed new descriptors 

1) Quantization factor, 0 40 015 

Principal component scores are divided by this number, before they are rounded to the nearest 
integer.  

2) Residual RMS in band, 0 40 016 

The noise normalised residual RMS for each band is a quality indicator which is computed based 
on noise normalised reconstruction residuals before quantisation.  

3) Non-normalised principal component score, 0 40 017 
The principal component scores within each field are ordered by rank (scores corresponding to 
eigenvectors with higher eigenvalues first). The total number of scores for a particular band is 
given by the associated extended delayed replication factor. 
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FOR URGENT VALIDATION 
 
TABLE B AND TABLE D ENTRIES FOR ENCODING OF ENHANCED DATA FROM IASI 

Proposed descriptor sequences 

1) Full IASI level 1c data set (all channels) 

It is proposed to use the following sequence of entries for the encoding of the full (8700 channel) 
IASI level 1c data (new entries are in italicised and underlined, changes from 3-40-001 are 
highlighted in grey): 

 
New Sequence Descriptor (3-40-007): "IASI Level 1c data (all channels)" 
 

0-01-007 Satellite identifier 
0-01-031 Identification of originating/generating centre 
0-02-019 Satellite instruments 
0-02-020 Satellite classification 
0-04-001 Year 
0-04-002 Month 
0-04-003 Day 
0-04-004 Hour 
0-04-005 Minute 
2-02-131 Add 3 to scale 
2-01-138 Add 10 to width 
0-04-006 Second 
2-01-000 Reset width 
2-02-000 Reset scale 
0-05-001 Latitude (high accuracy) 
0-06-001 Longitude (high accuracy) 
0-07-024 Satellite zenith angle 
0-05-021 Bearing or azimuth 
0-07-025 Solar zenith angle 
0-05-022 Solar azimuth 
0-05-043 Field of view number 
0-05-040 Orbit number 
2-01-133 Add 5 to width 
0-05-041 Scan line number 
2-01-000 Reset width 
2-01-132 Add 4 to width 
0-25-070 Major frame count 
2-01-000 Reset width 
2-02-126 Subtract 2 from scale 
0-07-001 Height of station 
2-02-000 Reset scale 
1-03-003 Repeat next 3 descriptor 3 times 
0-25-140 Start channel 
0-25-141 End channel 
0-33-060 GQisFlagQual 
0-33-061 QGisQualIndex 
0-33-062 QGisQualIndexLoc 
0-33-063 QGisQualIndexRad 
0-33-064 QGisQualIndexSpect 
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0-33-065 GQisSysTecSondQual 
0-40-020 GQisFlagQualDetailed - Quality flag for the 

system 
1-01-010 Repeat next 1 descriptor 10 times 
3-40-002 IASI Level 1c band description 
1-01-087 Repeat next 1 descriptor 87 times 
3-40-003 IASI Level 1c 100 channel sequence 
0-02-019 Satellite instruments 
0-25-051 AVHRR channel combination 
1-01-007 Repeat next 1 descriptor 7 times 
3-40-004 IASI Level 1c AVHRR single scene sequence 
0-20-081 Cloud amount in segment 
0-08-029 Remotely sensed surface type 
0-20-083 Amount of segment covered by scene 
0-08-029 Remotely sensed surface type 
0-40-018 Average of imager measurements 
0-40-019 Variance of imager measurements 
0-40-021 Fraction of weighted AVHRR pixel in IASI 

FOV covered with snow/ice 
0-40-022 Number of missing, bad or failed AVHRR 

pixels 

 

2) Reduced IASI level 1c data set (subset of channels) 

It is proposed to use the following sequence of entries for the encoding of the full (8700 channel) 
IASI level 1c data (new entries are in italicised and underlined, changes from 3-40-001 are 
highlighted in grey): 
New Sequence Descriptor (3-40-008): "IASI Level 1c data (subset of channels)" 

0-01-007 Satellite identifier 
0-01-031 Identification of originating/generating centre 
0-02-019 Satellite instruments 
0-02-020 Satellite classification 
0-04-001 Year 
0-04-002 Month 
0-04-003 Day 
0-04-004 Hour 
0-04-005 Minute 
2-02-131 Add 3 to scale 
2-01-138 Add 10 to width 
0-04-006 Second 
2-01-000 Reset width 
2-02-000 Reset scale 
0-05-001 Latitude (high accuracy) 
0-06-001 Longitude (high accuracy) 
0-07-024 Satellite zenith angle 
0-05-021 Bearing or azimuth 
0-07-025 Solar zenith angle 
0-05-022 Solar azimuth 
0-05-043 Field of view number 
0-05-040 Orbit number 
2-01-133 Add 5 to width 
0-05-041 Scan line number 
2-01-000 Reset width 
2-01-132 Add 4 to width 
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0-25-070 Major frame count 
2-01-000 Reset width 
2-02-126 Subtract 2 from scale 
0-07-001 Height of station 
2-02-000 Reset scale 
1-03-003 Repeat next 3 descriptor 3 times 
0-25-140 Start channel 
0-25-141 End channel 
0-33-060 GQisFlagQual 
0-33-061 QGisQualIndex 
0-33-062 QGisQualIndexLoc 
0-33-063 QGisQualIndexRad 
0-33-064 QGisQualIndexSpect 
0-33-065 GQisSysTecSondQual 
0-40-020 GQisFlagQualDetailed - Quality flag for the 

system 
1-01-010 Repeat next 1 descriptor 10 times 
3-40-002 IASI Level 1c band description 
1-04-000 Delayed replication of next 4 descriptors 
0-31-002 Extended delayed replication factor 
2-01-136 Add 8 to width 
0-05-042 Channel number 
2-01-000 Reset width 
0-14-046 Scaled IASI radiance 
0-02-019 Satellite instruments 
0-25-051 AVHRR channel combination 
1-01-007 Repeat next 1 descriptor 7 times 
3-40-004 IASI Level 1c AVHRR single scene sequence 
0-20-081 Cloud amount in segment 
0-08-029 Remotely sensed surface type 
0-20-083 Amount of segment covered by scene 
0-08-029 Remotely sensed surface type 
0-40-018 Average of imager measurements 
0-40-019 Variance of imager measurements 
0-40-021 Fraction of weighted AVHRR pixel in IASI 

FOV covered with snow/ice 
0-40-022 Number of missing, bad or failed AVHRR 

pixels 

 Explanation of proposed new descriptors 
New Element Descriptors: 
 
Descriptor Name Units Scale Reference Width 
(0-40-018) GIacAvgImagIIS - Average of 

imager measurements 
W/(m² sr m-1) 6 0 24 

(0-40-019) GIacVarImagIIS - Variance of 
imager measurements 

W/(m² sr m-1) 6 0 24 

(0-40-020) GQisFlagQualDetailed - Quality 
flag for the system 

Flag Table 0 0 17 

(0-40-021) Fraction of weighted AVHRR 
pixel in IASI FOV covered with 
snow/ice 

% 0 0 7 

(0-40-022) Number of missing, bad or 
failed AVHRR pixels 

Numeric 0 0 7 
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New Flag Table (0-40-020) " GQisFlagQualDetailed - Quality flag for the system " 
Bit number  Meaning 
1    NZPD and Complex calibration error 
2    Band 3 affected by spike 
3    Band 3 affected by saturation 
4    Band 2 affected by spike 
5    Band 1 affected by spike 
6    Overflow/Under Flow 
7    On-board processing error 
8    Spectral calibration error 
9    Radiometric calibration error 
10    Missing AVHRR data 
11    Missing IIS data 
12   Missing Sounder data 
13   GQisFlagQual summary flag for all bands 
14   On-Ground processing error 
15   Inter-calibration error IASI/AVHRR 
16   Spare 
All 17   Missing 

Acronyms: 
AVHRR Advanced Very High Resolution Radiometer 
DVB  Digital Video Broadcast 
FOV  Field of View 
IASI  Infrared Atmospheric Sounding Interferometer 
Metop The Metop satellites carry on board a set of state-of-the-art sounding and imaging 

instruments that offer improved remote sensing capabilities to both meteorologists 
and climatologists. The Metop series is part of the Initial Joint Polar-Orbiting 
Operational Satellite System (IJPS) constellation, along with the NOAA-N and -N' 
satellites. 

NZPD  Number of Zero Path Difference 
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FOR VALIDATION 
NEW DESCRIPTORS FOR UV RADIATION 

 

It is proposed to introduce the following new descriptors for UV radiation and Notes under 

Class 14: 

Table 
reference  BUFR CREX 

F X Y Element name Unit Scale Reference    
value 

Data 
width Unit Scale Data 

width 

0 14 071 Global UV spectral 
irradiance 

W. m-2 

nm-1 6 –1048576 21 
W m-2 

nm-1 6 7 

0 14 072 Global UV irradiation J m-2 –3 –8192 14 
J m-2 –3 4 

0 14 073 Global erythemal 
irradiation J m-2 –3 –32 6 

J m-2 –3 2 

 
The proposed descriptors allow representation of values of irradiance and irradiation: 

Range of values kJ m-2 J cm-2 W. m-2 nm-1 
  max 

upward 
max 

downward 
max 

upward 
max 

downward 
max 

upward 
max 

downward 

0 14 071 Global UV spectral 
irradiance      –1.048576 1.048574   

0 14 072 Global UV irradiation  –8192 8190 –819.2 –819.0   
0 14 073 Global erythemal 

irradiation  –32 30 –3.2 3.0     

 

Notes: 
(1) Global UV spectral irradiance (0 14 071) is UV flux density for individual wavelengths 

specified.     0 14 071 shall be preceded by 0 02 071 (Spectrographic wavelength). 
(2) Global UV irradiation (0 14 072)  is UV energy integrated over period specified for spectral 

band specified. 0 14 072 shall be preceded by a time period descriptor, 0 02 071 
(Spectrographic wavelength) and 0 02 072 (Spectrographic width). E.g. If 0 14 072 is used 
for Global UV-B irradiation, 0 02 071 and 0 02 072  shall specify spectral band 280 to 315 
nm. 

(3) Global erythemal irradiation (0 14 073) is UV energy weighted by the CIE Action Spectrum 
integrated over period specified. 0 14 073 shall be preceded by a time period descriptor, 0 
02 071 (Spectrographic wavelength) and 0 02 072 (Spectrographic width).  
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FOR VALIDATION 
 
New Table B descriptor for Surface Aviation Observation: 
 

  BUFR CREX 

Table 
Reference 

 
Element Name 

 
Unit 

 
Scale 

Reference 
Value 

Data 
Width 

 
Unit 

 
Scale

Data 
Width

 
0  10  012 

 
Density Altitude 

 
m 

 
0 

 
-1525 

 
13 

 
m 

 
0 

 
4 

Note: Density altitude is a parameter derived from air density at a particular location.  It indicates 
the altitude in the ICAO Standard Atmosphere corresponding to a given air density. 
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