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Summary and Purpose of Document
This document contains a proposal for BUFR templates and descriptors for the traditional CLIMAT, CLIMAT SHIP, CLIMAT TEMP and CLIMAT TEMP SHIP data. 


________________________________________________________________

ACTION PROPOSED
The meeting is invited to examine the proposed templates and descriptors, and recommend them for validation tests or consider the possibility to recommend them for approval by CBS.
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Discussion

1. Background 

The first session of the Expert Team on Data Representation and Codes (ET/DR&C),  Toulouse, 23-27 April 2001, reviewed a proposal for BUFR/CREX templates for the traditional SYNOP, SHIP, BATHY/TESAC, BUOY, AMDAR, AIREP, TEMP+PILOT and METAR+SPECI data types [2]. 

At the first session of ET on Migration to Table Driven Code Forms, Geneva, 7-11 May 2001, a preliminary migration plan was elaborated. Traditional code forms were grouped into six categories which were thought to share common characteristic which would allow migration to proceed in parallel. For each of these categories three target dates were set, the start of experimental exchange, the start of operational exchange and the end of operational exchange. CLIMAT, CLIMAT SHIP, CLIMAT TEMP and CLIMAT TEMP SHIP code forms were also put into the first category (the common code forms) with the start of experimental exchange in November 2002 [3]. The BUFR templates for these CLIMAT code forms were not, however, included in [2]. This contribution tries to fill this gap.

2. Proposals for new descriptors 

2.1 New descriptors related to temperature data
According to the Guide to Climatological Practices, the monthly mean air temperature is reported as a true mean or corrected value to correspond to a mean based on 24 direct observations a day. The mean of four equally spaced observations may suffice as a close approximation to the true mean [4]. Some countries have notified using eight equally spaced observations a day for this purpose. A new descriptor is, however, needed for standard deviation of daily mean values of temperature (relative to the monthly mean air temperature) which is required in the CLIMAT report. The existing descriptor 0 12 051 (standard deviation temperature) is not suitable to express it. 

"Mean daily maximum temperature" and "Mean daily minimum temperature" reported in CLIMAT, cannot be represented as a mean value of 0 12 116 (Maximum temperature at 2 m, past 24 hours) and 0 12 117 (Minimum temperature at 2 m, past 24 hours), respectively, if specification of the height of thermometer above local ground is to be included in the BUFR template for CLIMAT data. In any case, principal time of daily reading of maximum and minimum extreme temperatures is required to be reported.   
Referring to the above given discussion, the following new descriptors are proposed:

0 12 151
Standard deviation of daily mean temperature
K
2
0
12

0 12 118
Maximum temperature at height specified, past 24 hours
K
2
0
16

0 12 119
Minimum  temperature at height specified, past 24 hours
K
2
0
16

0 04 051
Principal time of daily reading of maximum temperature
Hour
0
0
5

0 04 052
Principal time of daily reading of minimum temperature
Hour
0
0
5

2.2 Other new descriptors

The existing entry 3 (Extreme temperature) of the code table 0 08 051 (Qualifier for number of missing values in calculation of statistic) is not capable to represent the required number of days missing from the record of daily maximum temperature and separately number of days missing from the record of daily minimum temperature. Moreover another code figure is needed to express "Wind", required in CLIMAT TEMP and CLIMAT TEMP SHIP data.    

A code table 1400 is used in the CLIMAT TEMP and CLIMAT TEMP SHIP code forms to express time of observation used to compute the reported mean values of geopotencial, temperature and humidity. A flag table is proposed for this purpose below.  

The following new descriptors are proposed : 
0 08 050
Principal time of daily reading of maximum temperature
Code table
0
0
4

0 04 059
Times of observation used to compute 

the reported mean values
Flag table
0
0
6


                                         0 08 050


Qualifier for number of missing values in calculation of statistic

Code figure
  

0
Reserved

1
Pressure

2
Temperature

3
Extreme temperature 

4
Vapour pressure

5
Precipitation

6
Sunshine duration

7
Maximum temperature

8
Minimum temperature

9
Wind

10-14
Reserved

15
Missing value


                                         0 04 059


Times of observation used to compute the reported mean values

Bit No.
  

1
00 UTC

2
06 UTC

3
12 UTC 

4
18 UTC

5
Other hours

All 6
Missing value

3.  A BUFR template for CLIMAT data
3 01 004

Surface station identification



0 01 001
WMO block number
Numeric


0 01 002
WMO station number
Numeric


0 01 015
Station or site name
CCITT IA5


0 02 001
Type of station
Code table

3 01 011
0 04 001
Year
Year


0 04 002
Month
Month


0 04 003
Day  (= 1) (1)
Day

3 01 012
0 04 004
Hour (= 0) (1)
Hour


0 04 005
Minute (=0) (1)
Minute

3 01 021
0 05 001
Latitude (high accuracy)
Degree, scale 5


0 06 001
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 04 023

Time period  (=  number of days in the month)
Day



Monthly mean values of pressure, temperature, extreme temperatures and vapour pressure


0 08 023

First order statistics  (= 4; mean value) 
Code table

0 10 004

Pressure
Pa, scale –1

0 10 051

Pressure reduced to mean sea level
Pa, scale –1

0 07 004

Pressure (standard level)
Pa, scale –1

0 10 009

Geopotential height of the standard level
gpm

0 07 032

Height of sensor above local ground
m, scale 2

0 12 101

Temperature/dry-bulb temperature 
K, scale 2

0 02 051

Indicator to specify observing method for extreme temperatures
Code table

0 04 051

Principal time of daily reading of maximum temperature
Hour

0 12 118

Maximum temperature at height specified, past 24 hours
K, scale 2

0 04 052

Principal time of daily reading of minimum temperature
Hour

0 12 119

Minimum temperature at height specified, past 24 hours
K, scale 2

0 13 004

Vapour pressure 
Pa, scale -1

0 08 023

First order statistics  (= 63; missing value) 
Code table

0 12 151

Standard deviation of daily mean temperature
K, scale 2

0 07 030

Height of station ground above mean sea level

(redefine height to previous value)
m, scale 1






1 02 005

Replicate 2 descriptors 5 times


0 08 050

Qualifier for number of missing values in calculation of statistic (= 1, 2, 4, 7, 8)
Code table

0 08 020

Total number of missing entities (days)
Numeric



Sunshine duration


0 14 032

Total sunshine
Hour

0 14 033

Total sunshine
%

0 08 050

Qualifier for number of missing values in calculation of statistic (= 6; sunshine duration)
Code table

0 08 020

Total number of missing entities (days)
Numeric



Number of days of occurrence


1 02 018

Replicate 2 descriptors 18 times


0 08 052

Conditions for which number of days of occurrence follows (= 0,1, 2, 3, 4, 5, 6, 7, 8, 16, 17, 18, 19, 20, 21, 22, 23, 24)
Code table

0 08 022

Total number (of days)
Numeric



Occurrence of extreme values of temperature and

wind speed


0 07 032

Height of sensor above local ground
m, scale 2

0 08 053

Day of occurrence qualifier
Code table

0 04 003

Day
Day

0 12 152

Highest daily mean temperature
K, scale 2

0 08 053

Day of occurrence qualifier
Code table

0 04 003

Day
Day

0 12 153

Lowest daily mean temperature
K, scale 2

0 08 053

Day of occurrence qualifier
Code table

0 04 003

Day
Day

0 08 023

First order statistics  (= 2; maximum value) 
Code table

0 12 101

Temperature/dry-bulb temperature 
K, scale 2

0 08 053

Day of occurrence qualifier
Code table

0 04 003

Day
Day

0 08 023

First order statistics  (= 3; minimum value) 
Code table

0 12 101

Temperature/dry-bulb temperature 
K, scale 2

0 08 023

First order statistics  (= 63; missing value) 
Code table

0 07 032

Height of sensor above local ground
m, scale 2

0 02 002

Type of instrumentation for wind measurement
Flag table

0 08 053

Day of occurrence qualifier
Code table

0 04 003

Day
Day

0 11 046

Maximum instantaneous wind speed 
m, scale 1

0 07 030

Height of station ground above mean sea level

(redefine height to previous value)
m, scale 1



Precipitation


0 04 003

Day (= 1) (2)
Day

0 04 004

Hour (= 6) (2)
Hour

0 04 023

Time period  (=  number of days in the month) (2)
Day

0 13 060

Total accumulated precipitation
kg m-2, scale 1

0 13 051 

Frequency group; precipitation
Code table

0 04 053

Number of days with precipitation equal to or more than 1 mm
Numeric

0 08 050

Qualifier for number of missing values in calculation of statistic (= 5; precipitation)
Code table

0 08 020

Total number of missing entities (days)
Numeric



Number of days of occurrence


1 02 006

Replicate 2 descriptors 6 times


0 08 052

Conditions for which number of days of occurrence follows (= 10,11, 12, 13, 14, 15 - precipitation)
Code table

0 08 022

Total number (of days)
Numeric



Occurrence of extreme precipitation


0 08 053

Day of occurrence qualifier
Code table

0 04 003

Day
Day

0 13 052

Highest amount of precipitation
kg m-2, scale 1








NORMALS


0 04 001

Year (of beginning of the reference period)
Year

0 04 001

Year (of ending of the reference period)
Year

0 04 002

Month
Month

0 04 003

Day  (= 1) (1)
Day

0 04 004

Hour (= 0) (1)
Hour

0 04 022

Time period  (= 1)
Month



Nomals of monthly mean pressure, temperatures, vapour pressure and of standard deviation 


0 08 023

First order statistics  (= 4; mean value) 
Code table

0 10 004

Pressure
Pa, scale –1

0 10 051

Pressure reduced to mean sea level
Pa, scale –1

0 07 004

Pressure (standard level)
Pa, scale –1

0 10 009

Geopotential height of the standard level
gpm

0 07 032

Height of sensor above local ground
m, scale 2

0 12 101

Temperature/dry-bulb temperature 
K, scale 2

0 02 051

Indicator to specify observing method for extreme temperatures
Code table

0 04 051

Principal time of daily reading of maximum temperature
Hour

0 12 118

Maximum temperature at height specified, past 24 hours
K, scale 2

0 04 052

Principal time of daily reading of minimum temperature
Hour

0 12 119

Minimum temperature at height specified, past 24 hours
K, scale 2

0 13 004

Vapour pressure 
Pa, scale -1

0 12 151

Standard deviation of daily mean temperature 
K, scale 2

0 07 030

Height of station ground above mean sea level

(redefine height to previous value)
m, scale 1



Normal of sunshine duration


0 14 032

Total sunshine
Hour

0 08 023

First order statistics  (= 63; missing value) 
Code table






0 04 001

Year (of beginning of the reference period)
Year

0 04 001

Year (of ending of the reference period)
Year

0 04 002

Month
Month

0 04 003

Day  (= 1) (2)
Day

0 04 004

Hour (= 6) (2)
Hour

0 04 022

Time period  (= 1)
Month



Normals of precipitation


0 08 023

First order statistics  (= 4; mean value) 
Code table

0 13 060

Total accumulated precipitation
kg m-2, scale 1

0 04 053

Number of days with precipitation equal to or more than 1 mm
Numeric

0 08 023

First order statistics  (= 63; missing value) 
Code table

1 02 006

Replicate 2 descriptors 6 times


0 08 050

Qualifier for number of missing values in calculation of statistic (= 1, 2, 3, 4, 5, 6)
Code table

0 08 020

Total number of missing entities (years)
Numeric

Notes: 

1) The time identification refers to the beginning  of the one-month period.

2) In case of precipitation measurements, the one-month period begins at 06 UTC on the first day of the month and ends at 06 UTC on the first day of the following month.

4.  A BUFR template CLIMAT SHIP data
0 01 011

Ship's call sign
CCITT IA5

0 02 001

Type of station
Code table

3 01 011
0 04 001
Year
Year


0 04 002
Month
Month


0 04 003
Day (= 1) (1)
Day

3 01 012
0 04 004
Hour (= 0) (1)
Hour


0 04 005
Minute (= 0) (1)
Minute

3 01 023
0 05 002
Latitude (coarse accuracy)
Degree, scale 2


0 06 002
Longitude (coarse accuracy)
Degree, scale 2

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 04 023

Time period  (=  number of days in the month)
Day



Monthly mean values of pressure, temperature, vapour pressure and sea/water temperature


0 08 023

First order statistics  (= 4; mean value) 
Code table

0 10 051

Pressure reduced to mean sea level
Pa, scale –1

0 07 032

Height of sensor above local ground
m, scale 2

0 12 101 

Temperature/dry-bulb temperature 
K, scale 2

0 13 004

Vapour pressure 
Pa, scale -1

0 07 030

Height of station ground above mean sea level

(redefine height to previous value)
m, scale 1

0 22 043

Sea/water temperature 
K, scale 2

0 08 023

First order statistics  (= 63; missing value) 
Code table



Precipitation


0 04 003

Day (= 1) (2)
Day

0 04 004

Hour (= 6) (2)
Hour

0 04 023

Time period  (=  number of days in the month) (2)
Day

0 13 060

Total accumulated precipitation
kg m-2, scale 1

0 13 051 

Frequency group; precipitation
Code table

0 04 053

Number of days with precipitation equal to or more than 1 mm
Numeric



NORMALS


0 04 001

Year (of beginning of the reference period)
Year

0 04 001

Year (of ending of the reference period)
Year

0 04 002

Month
Month

0 04 003

Day  (= 1) (1)
Day

0 04 004

Hour (= 0) (1)
Hour

0 04 022

Time period  (= 1)
Month



Normals of monthly mean pressure, temperature, vapour pressure and sea/water temperature 


0 08 023

First order statistics  (= 4; mean value) 
Code table

0 10 051

Pressure reduced to mean sea level
Pa, scale –1

0 07 032

Height of sensor above local ground
m, scale 2

0 12 101

Temperature/dry-bulb temperature 
K, scale 2

0 13 004

Vapour pressure 
Pa, scale -1

0 07 030

Height of station ground above mean sea level

(redefine height to previous value)
m, scale 1

0 22 043

Sea/water temperature 
K, scale 2

0 08 023

First order statistics  (= 63; missing value) 
Code table






0 04 001

Year (of beginning of the reference period)
Year

0 04 001

Year (of ending of the reference period)
Year

0 04 002

Month
Month

0 04 003

Day  (= 1) (2)
Day

0 04 004

Hour (= 6) (2)
Hour

0 04 022

Time period  (= 1)
Month



Normals of precipitation


0 08 023

First order statistics  (= 4; mean value) 
Code table

0 13 060

Total accumulated precipitation
kg m-2, scale 1

0 04 053

Number of days with precipitation equal to or more than 1 mm
Numeric

0 08 023

First order statistics  (= 63; missing value) 
Code table

Notes: 

1) The time identification refers to the beginning  of the one-month period.

2) In case of precipitation measurements, the one-month period begins at 06 UTC on the first day of the month and ends at 06 UTC on the first day of the following month.

5. A BUFR template for CLIMAT TEMP and CLIMAT TEMP SHIP data

3 01 001
0 01 001
WMO block number
Numeric


0 01 002
WMO station number
Numeric

0 01 011

Ship's call sign
CCITT IA5

3 01 011
0 04 001
Year
Year


0 04 002
Month
Month


0 04 003
Day (= 0) (1)
Day

3 01 012
0 04 004
Hour (= 0) (1)
Hour


0 04 005
Minute (= 0) (1)
Minute

3 01 023
0 05 002
Latitude (coarse accuracy)
Degree, scale 2


0 06 002
Longitude (coarse accuracy)
Degree, scale 2

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 release of sonde above mean sea level
m






0 04 023

Time period  (=  number of days in the month)
Day

0 04 059

Times of observations used to compute the reported mean values 
Flag table

1 15 010

Replicate 15 descriptors 10 times

(surface and 9 standard levels)


0 08 023

First order statistics  (= 4; mean value) 
Code table

0 07 004

Pressure
Pa, scale –1

0 08 001

Vertical sounding  significance
Flag table

0 10 009

Geopotential height
gpm

0 12 101

Temperature/dry-bulb temperature
K, scale 2

0 12 103

Dew-point temperature
K, scale 2

0 08 023

First order statistics  (= 32; vector mean) 
Code table

0 11 001

Wind direction
Degree true

0 11 002

Wind speed
m s-1

0 08 023

First order statistics  (= 63; missing value) 
Code table

0 11 019

Steadiness of wind
%

0 08 050

Qualifier for number of missing values in calculation of statistic (= 2; temperature)
Code table

0 08 020

Total number of missing entities (days)
Numeric

0 08 050

Qualifier for number of missing values in calculation of statistic (= 9; wind)
Code table

0 08 020

Total number of missing entities (days)
Numeric

Note: 

The time identification refers to the beginning  of the one-month period.

6.  Conclusions

The ET/DR&C is invited to examine the proposed BUFR templates and descriptors and to consider the possibility to recommend them for validation or for approval by the CBS. 
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