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Summary and Purpose of Document
This document contains information on development of BUFR templates for surface observations from one-hour and n-minute period, where representation of national station identification and reduction of the volume of BUFR messages has been introduced.


________________________________________________________________

ACTION PROPOSED
The meeting is invited to discuss the content of this document
and to formulate corresponding recommendations.
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1. Background 

The existing international system of station numbers is not sufficient for automatic weather stations and BUFR descriptors 0 01 001 (WMO block number) and 0 01 002 (WMO station number) merely reflect this fact. This international numbering system cannot be changed without the approval of the relevant WMO authorities.
Some WMO Member States are using national station numbers to identify their stations. To allow representation of these national station numbers, the introduction of a new numbering system is proposed. This system, represented by 0 01 101 (State identifier) and 0 01 102 (National station number), will allow each State to accommodate 109 stations. This system shall be fully independent of the WMO international numbering system represented by 0 01 001 (WMO block number) and 0 01 002 (WMO station number). It is proposed to introduce the national identification for all stations, including the stations that are identified by the WMO international numbers.
Extraordinary Session of the Commission for Basic Systems recommended “... with regard to AWS, minimizing the actual data transmission such as: (a) Variables measured; (b) Instruments used; (c) Data procedures used; and (d) Data QC procedures used;” [2]. 

The proposal of sequence 3 07 091 (BUFR template for surface observations from one-hour period with national and WMO station identification) was submitted to the Meeting of Expert Team on Data Representation and Codes (Darmstadt, 23 to 27 April 2007) as document ET/DR&C/Doc. 3.1.7(1). The Meeting requested also development of sequence 3 07 092 (BUFR template for surface observations from n-minute period with national and WMO station identification) and recommended the sequences   3 07 091, 3 07 092 and 3 07 093 for validation [3].
In August 2007, a draft version of the complete proposal, including the template 3 07 092, was sent to the Chairman of ET AWS, who forwarded it to the ET AWS members for information and comments in September 2007. In November 2007, these templates and descriptors were included in the file Entries for Validation, available at http://www.wmo.ch/pages/prog/www/WMOCodes.html. 
During the recent months, IBL Software Engineering has performed validation of the template for surface observations from one-hour period, including the proposed system of national station identification and suggested increasing the originally proposed data width of 0 01 102 (National station number) from 20 bits at least to 24 bits. The USA also indicated that one million national station numbers would not be sufficient for them. Moreover, Météo-France is already using a system of national station numbers that requires a descriptor with the data width of 30 bits. To eliminate the necessity to introduce a new station numbering scheme, Météo-France has proposed to increase the data width of  0 01 102 (National station number) to 30 bits.
The complete proposal (descriptors 0 01 101, 0 01 102 and 3 01 089 for National station identification and the templates 3 07 091, 3 07 092 and 3 07 093)  was submitted to the Meeting of Expert Team on Requirements for Data from Automatic Weather Stations that was held in Geneva from 5 to 9 May 2008. No objections to the proposed templates and descriptors were expressed by the meeting [4]. 
2. Proposals
a) It is proposed to pronounce the descriptors 0 01 101, 0 01 102 and 3 01 089 for National station identification pre-operational and submit them to the next CBS session for approval.
	Table reference
	
	BUFR
	CREX

	F X Y
	Element name
	Unit
	Scale
	Reference    value
	Data width
	Unit
	Scale
	Data width

	0 01 101
	State identifier
	Code table
	0
	0
	10
	Code table
	0
	3

	0 01 102
	National station number
	Numeric
	0
	0
	30
	Numeric
	0
	9


Code table 0 01 101 is included in the Annex I to this document and  in the WMO server at http://www.wmo.ch/pages/prog/www/WMOCodes.html.
	Table reference
	Table reference
	Element name

	3 01 089
	
	National station identification

	
	0  01  101
	State identifier 

	
	0  01  102
	National station number 


b) It is proposed to pronounce the template 3 07 091 pre-operational. The sequences 3 07 092 and       3 07 093 are to be left in the stage of validation. 
	Table reference
	Element name

	3 07 091
	BUFR template for surface observations from one-hour period with national and WMO station identification

	3 07 092
	BUFR template for surface observations from n-minute period with national and WMO station identification

	3 07 093
	Nominal values


Templates 3 07 091, 3 07 092 and 3 07 093 are available in the Annex II to this document and in the WMO server at http://www.wmo.ch/pages/prog/www/WMOCodes.html.
                                                                                                                          Annex I
Code Table 0 01 101  

State identifier

	Code figure
	

	0-99
	Reserved

	100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156 -199
	Algeria 
Angola

Benin

Botswana 

Burkina Faso

Burundi

Cameroon

Cape Verde

Central African Republic

Chad 

Comoros

Congo 

Cote d'Ivoire

Democratic Republic of the Congo

Djibouti

Egypt 

Eritrea

Ethiopia

France (RA I)

Gabon

Gambia

Ghana 

Guinea

Guinea-Bissau

Kenya 

Lesotho 

Liberia

Libyan Arab Jamahiriya

Madagascar

Malawi

Mali

Mauritania

Mauritius 

Morocco 

Mozambique 

Namibia 

Niger

Nigeria

Portugal (RA I)

Rwanda

Sao Tom and Prince

Senegal

Seychelles 

Sierra Leone

Somalia

South Africa 

Spain 

Sudan

Swaziland 

Togo

Tunisia

Uganda 

United Kingdom of Great Britain and Northern Ireland (RA I)

United Republic of Tanzania 

Zambia

Zimbabwe 

Reserved for Region I (Africa)


	Reserved for Region II (Asia)
	

	300

301

302

303

304

305

306

307

308

309

310

311

312

313 -399
	Argentina 
Bolivia 

Brazil 

Chile 

Colombia 

Ecuador 

France 

Guyana 

Paraguay 

Peru 

Suriname

Uruguay 

Venezuela 

Reserved for Region III (South America)

	400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425
426 - 499


	Antigua and Barbuda 
Bahamas 

Barbados 

Belize

British Caribbean Territories

Canada 

Colombia 

Costa Rica 

Cuba 

Dominica 

Dominican Republic

El Salvador 

France (RA IV)

Guatemala 

Haiti

Honduras 

Jamaica

Mexico 

Netherlands Antilles and Aruba 

Nicaragua

Panama 

Saint Lucia

Trinidad and Tobago

United Kingdom of Great Britain and Northern Ireland (RA IV)

United States of America (RA IV) 

Venezuela

Reserved for Region IV (North America, Central America and the Caribbean) 

	500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521 – 599
	Australia 
Brunei Darussalam 

Cook Islands

Fiji 

French Polynesia

Indonesia 

Kiribati

Malaysia 

Micronesia, Federated States of

New Caledonia

New Zealand 

Niue

Papua New Guinea

Philippines 

Samoa 

Singapore 

Solomon Islands 

Tonga 

United Kingdom of Great Britain and Northern Ireland (RA V) 

United States of America (RA V)

Vanuatu 

Reserved for Region V (South-West Pacific)

	600

601

602

603

604

605

606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650 - 699
	Albania
Armenia 

Austria 

Azerbaijan 

Belarus

Belgium 

Bosnia and Herzegovina 

Bulgaria 

Croatia 

Cyprus 

Czech Republic 

Denmark 

Estonia 

Finland 

France (RA VI)

Georgia

Germany 

Greece 

Hungary 

Iceland 

Ireland 

Israel 

Italy 

Jordan 

Kazakhstan 

Latvia 

Lebanon

Lithuania 

Luxembourg

Malta 

Monaco

Montenegro

Netherlands 

Norway 

Poland 

Portugal (RA VI)

Republic of Moldova

Romania 

Russian Federation (RA VI)

Serbia 

Slovakia 

Slovenia 

Spain 

Sweden 

Switzerland 

Syrian Arab Republic

The Former Yugoslav Republic of Macedonia 

Turkey 

Ukraine

United Kingdom of Great Britain and Northern Ireland (RA VI)

Reserved for Region VI (Europe)

	700 – 999

1000 – 1022

1023
	Reserved

Not used

Missing value
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BUFR template for surface observations from one-hour period

TM 307091
	
	
	
	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(1)
	Numeric, 0

	
	
	WMO station number(1)
	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

	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(3)
	Pa,  –1

	
	0 10 063
	Characteristic of pressure tendency(3)
	Code table, 0

	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 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 05 000
	
	Delayed replication of 5 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

	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

	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 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 02 074
	
	Present and past weather 
	

	
	0 20 003
	Present weather(4)
	Code table, 0

	
	0 04 025
	Time period (=  - 60 minutes)
	Minute, 0

	
	0 20 004
	Past weather (1) (4)
	Code table, 0

	
	0 20 005
	Past weather (2) (4)
	Code table, 0

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 075
	
	Intensity of precipitation, size of precipitation element
	

	
	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-2 s-1, 4

	
	0 13 058
	Size of precipitation element
	m,  4

	
	0 08 021
	Time significance (=  missing value)
	Code table, 0

	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 (5)
	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

	3 02 071
	
	Wind data from one-hour period
	

	
	0 07 032
	Height of sensor above local ground              
	m, 2

	
	0  07 033
	 Height of sensor above water surface        
	m, 1

	
	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, if any)
	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 03 002
	Replicate next 3 descriptors 2 times
	

	
	0 04 025
	Time period

(=  - 10 minutes in the first replication,

 =  - 60 minutes in the second 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

	3 02 077
	
	Extreme temperature data
	

	
	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

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	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 (=  - 60 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 ( = - 60 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 (=  - 60 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  (=  - 60 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  (=  - 10 minutes)
	Minute, 0

	0 13 059
	
	Number of flashes
	Numeric, 0

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 083
	
	First order statistics of P, W, T, U data
	

	
	0 04 025
	Time period (=   -10 minutes )
	Minute, 0

	
	0 08 023
	First order statistics 

(= 9 (best estimate of standard deviation)) (6)
	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 one-hour period.

(3) 0 10 061 (3-hour pressure change) and 0 10 063 (Characteristic of pressure tendency) are included in this template, although they refer to 3-hour period preceding the time of observation.

(4) Present weather may be represented only by 0 20 003, especially if reported from a manned non-automated station. When encoding present weather reported from an automatic weather station, the sequence of descriptors (proposed under 3 02 076) should be used, if applicable. 

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

(6) 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. 

(7) If reporting nominal values is required, the template shall be supplemented with 3 07 093. 
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

	
	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

	
	
	(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

	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. 
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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