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Summary and Purpose of Document
As stated already in 2001, 2002 and 2003, and recommended by CBS Ext. (02), the migration to BUFR/CREX necessitates the writing of new Reporting Practices, extracted from the Manual on Codes, Volume I.1, which contains more reporting practices than formatting rules.  The document shows in Appendix attempts to express the new practices. 


________________________________________________________________


ACTION PROPOSED
The team is asked to comment on the document, add any appropriate comments, in particular confirm a recommendation for further consultant work to produce a set of reporting practices with appropriate common sequences linked to BUFR/CREX, based on a the regulations found in the Manual on Codes, Volume I.1.  The team is asked to recommend this work for inclusion as Attachment of Volume I.2 ( or in a new volume 1.3?). 

Reference:

· Manual on Codes, WMO pub. No 306, Volumes I.1 and I.2

DISCUSSION

1.
It is a fact that the Manual on Codes, Volume I.1, contains more regulations related to reporting practices than formatting rules.  The Volume I.2, on the contrary defines formatting systems, and practically no reporting regulations.  The Volume I.1 links reporting practices to the alphanumeric coding format.  The migration to BUFR/CREX will push producers and users (human decoders) of BUFR/CREX codes to consider Volume I.2, rather than Volume I.1.  It is necessary to re-write the regulations on reporting practices, disconnecting them from the traditional alphanumeric format, and making them “universal”, to fit, for instance, various national Automatic Weather Station templates which would be used to report the so-called “surface synoptic observations” in BUFR.  It would make the migration to TDCF easier for the programmers of automatic platform software, for the meteorologists and the observers.

2.
The CBS Ext.(02) noted that reporting requirements as well as observing practices were currently included along with the data representation formats for the traditional code forms.  It agreed these requirements and practices should be separated from the data representation and recommends placing them in an Attachment to Volume 1.2.

3.
The last ETDR&C meetings (2002 and 2003) agreed on the difficulty of this task. The Team recommended this activity to be performed under the responsibility of the WMO Secretariat and Dr Cliff Dey was hired as consultant and was given few weeks to work on this subject.  

4. Last year a document was presented to the ETDR&C which was going into this direction (see Appendix II).  Further work is required to link this new set of regulations with the Templates, which have been defined.  The link is perhaps to definemore appropriate Common Sequences.

5.
A considerable amount of work is necessary to define the right template in the right order to ease the migration which has to be performed by the data producer and by the data user who will decode the information to feed automatically application programs.  If there is flexibility in BUFR and CREX, there is a need of fixed order and formatting for automated operational processing.  That is the reason why we have been asked to produce “official” templates, which in a way are becoming themselves regulatory.  How to we solve that problem of regulatory format?  Ideally there should be a new Volume I.3 Manual, which defines the Templates.  We could keep that “virtual” Manual on line in the WMO server.

6.
Last year, Dr Cliff Dey had developed a set of regulations for observations disconnecting the reporting practices from the coding in traditional format for some traditional code forms (FM 12, 13, 14, 18, 20, 22, 32, 33), however he had kept the Sections of the traditional code form.  For the BUFR Templates a different order of the parameters seems to have been chosen, which might not ease the migration work, but in some case it regroups the same type of data together.  A question is asked: What would be the simplest solution for easing the migration?  Having the data in the order of the traditional codes would ease the migration, but there might be good reason no to do that.  Also, some datum present in Section 3 of traditional SYNOP are not in the present template (like e.g. temperature change, surface pressure change, cloud drift).  Should we consider that?

7.
Some work has been done to attempt to define this part of Volume 3 for SYNOP, template.  The original order of sections for the traditional SYNOP is listed first , then the Template is listed.  Then the necessary corresponding Regulations of the Volume I.1 are indicated.  New “regulations” parts are indicated in italics.  Is that sufficient to define the reporting of the SYNOP?  This has to be tested, for example by somebody who has to program an automatic encoding.

8.
Obviously still more work has to be done in that direction and still more common sequences need to be defined to have only one descriptor in the description section.

APPENDIX

Order from traditional SYNOP:

FM 12 SYNOP

12.2

Section 1

12.3

Section 2

12.4

Section 3

12.5

Section 4

12.6

Section 5

Section 1 :

12.2.1

Type of station 

12.2.2

Base of lowest cloud

12.2.3

Visibility

12.2.4

Total cloud cover

12.2.5

Wind direction and speed

12.2.6

Temperature

12.2.7

Dew-point or relative humidity

12.2.8

Sea level pressure or geopotential height

12.2.9

Pressure tendency

12.2.10
Station pressure

12.2.11
Precipitation

12.2.12
Present and past  weather

12.2.13
Cloud amount

12.2.14
Cloud type

12.2.15
Observation time

Section 2 :

12.3.1

Sea surface temperature

12.3.2

Period and height of waves 

12.3.3

Direction, period and height of swell waves

Section 3 :

12.4.1

Maximum and minimum temperature

12.4.2

State of ground and total depth of snow

12.4.3

Daily evaporation or evapotranspiration

12.4.4

Temperature change

12.4.5

Duration of sunshine and radiation data

12.4.6

Cloud drift

12.4.7

Cloud genus, direction, and elevation

12.4.8

Amount and duration of period of precipitation

12.4.9

24-hour precipitation

12.4.10
Cloud amount, genus, and height

Section 4 :

12.5.1

Clouds below station level

Section 5 :

Groups in Section 5 are to be developed nationally

BUFR TEMPLATE FOR SYNOP DATA 

	3 01 090
	
	
	Fixed surface station identification, time,   horizontal and vertical coordinates
	Unit, scale

	
	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

	
	
	
	Time of observation
	

	
	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 02 030
	
	
	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 07 004
	
	Pressure (standard level)                                a3
	Pa, –1

	
	0 10 009
	
	Geopotential height of the standard level     hhh
	gpm, 0

	3 02 031
	
	
	Basic synoptic “instantaneous” data 
	

	
	
	
	Temperature and humidity data
	

	
	0 07 032
	
	Height of sensor above local ground

(for temperature 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 
	

	
	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
	

	
	0 07 032
	
	Height of sensor above local ground

(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 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

	
	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

	3 02 032
	
	
	Clouds with bases below station level
	

	
	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

	3 02 033
	
	
	State of ground, snow depth, ground minimum temperature
	

	
	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

	3 02 034
	
	
	Basic synoptic “period” data
	

	
	
	
	Present and past weather 
	

	
	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
	

	
	0 04 024
	
	Time period in hours
	Hour, 0

	
	0 14 031
	
	Total sunshine                                           SSS
	Minute, 0

	
	
	
	Precipitation measurement
	

	
	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
	

	
	0 07 032
	
	Height of sensor above local ground

(for temperature measurement)
	m, 2

	
	0 04 024
	
	Time period in hours 
	Hour, 0

	
	0 04 024
	
	Time period in hours (see Note 1 below)
	Hour, 0

	
	0 12 111
	
	Maximum temperature (scale 2) at height and over period specified                            snTxTxTx
	 K, 2

	
	0 04 024
	
	Time period in hours
	Hour, 0

	
	0 12 112
	
	Minimum temperature (scale 2) at height and over period specified                            snTnTnTn
	 K, 2

	
	
	
	Wind data
	

	
	0 07 032
	
	Height of sensor above local ground

(for wind measurement)
	m, 2

	
	0 02 002
	
	Type for 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, 0

	
	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, 0

	3 02 035
	
	
	Evaporation data
	

	
	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

	3 02 036
	
	
	Radiation data
	

	
	0 04 025
	
	Time period  in minutes
	Minute, 0

	
	0 14 002
	
	Long-wave radiation, integrated over period specified            553SS 4FFFF or 553SS 5FFFF
	J m-2,  -3

	
	0 14 004
	
	Short-wave radiation, integrated over period specified                                       553SS 6FFFF
	J m-2,  -3

	
	0 14 016
	
	Net radiation, integrated over period specified

                          553SS 0FFFF or 553SS 1FFFF
	J m-2,  -4

	
	0 14 028
	
	Global solar radiation (high accuracy), integrated over period specified                     553SS 2FFFF
	J m-2,  -4

	
	0 14 029
	
	Diffuse solar radiation (high accuracy), integrated over period specified    553SS 3FFFF
	J m-2,  -4

	
	0 14 030
	
	Direct solar radiation (high accuracy), integrated over period specified                    55408 4FFFF
	J m-2,  -4


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)
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. 

Regulations:

Pressure data
Pressure at the station level, in tenths of a hectopascal:

12.2.4
The station pressure shall be included in reports for global exchange from land stations, together with either the mean sea level pressure or, in accordance with Regulation 12.2.3.4.2, the geopotential height.

Note :
Inclusion of the station pressure at other times is left to the decision of individual Members.

Pressure at mean sea level, in tenths of a hectopascal:

12.2.3.4.1
Whenever air pressure at mean sea level can be computed with reasonable accuracy, this pressure shall be reported.

Note 1 :
For a station situated in a region of normal synoptic network density, the pressure at mean sea level is considered not to be computed with reasonable accuracy when it introduces a deformation into the analysis of the horizontal pressure field which is purely local and recurring.

Note 2 :
For a station lying in a data-sparse area of the synoptic network, reasonable accuracy will be obtained when using a reduction method which has proved to be satisfactory  in a region of normal network density and under similar geographic conditions.

3-hour pressure change and characteristic of pressure tendency:

12.2.3.5.1
Characteristic of pressure tendency and amount of pressure tendency, expressed in tenths of a hectopascal at station level, during the three hours preceding the time of observation.  Unless specified otherwise by regional decision, pressure tendency shall be included whenever the three-hourly pressure tendency is available. 

12.2.3.5.2
The pressure tendency over the past three hours shall, whenever possible, be determined on the basis of pressure samplet at equi-spaced intervals not exceeding one hour.

Note :
Algorithms for selecting the appropriate code figure are included in publication WMO – No. 8 --- Guide to Meteorological Instruments and Methods of Observation.

12.2.3.5.3
Where it is not possible to apply the algorithms specified in Regulation 12.2.3.5.2 in reports from automatic weather stations, the characteristic of pressure tendency shall be reported as 2 when the tendency is positive, as 7 when the tendency is negative, and as 4 when the atmospheric pressure is the same as three hours before.

Geopotential height of the standard level:

12.2.3.4.2
By regional decision, a high-level station which cannot give pressure at mean sea level to a satisfactory degree of accuracy shall report both the station-level pressure and the geopotential height of an agreed standard isobaric surface. 

Note :
The level chosen for each station is indicated in Volume A of publication WMO – No. 9.

Basic synoptic “instantaneous” data
Temperature and humidity data
Dry-bulb air temperature, in hundredths of a degree Celsius 

12.2.3.2
When data are not available as a result of a temporary instrument failure, automatic weather stations programmed to transmit this quantity shall include it in their reports as a missing value.

Dew-point in hundredths of a degree Celsius 

12.2.3.3.2 When data is not available as a result of a temporary instrument failure, automatic weather stations programmed to transmit this quantity shall include it in their reports as a missing value.

Relative humidity


Both dew point and relative humidity shall be transmitted when available.

Visibility data

Horizontal visibility at surface
12.2.1.3.1

When the horizontal visibility is not the same in different directions, the shortest distance shall be given for visibility.

Precipitation past 24 hours
12.4.1
Total amount of precipitation during the 24-hour period ending at the time of observation.  The precipitation over the past 24 hours shall be included (not missing) at least once a day at one appropriate time of the main standard times (0000, 0600, 1200, 1800 UTC). 

12.2.5.4
Precipitation, when it can be and has to be reported, shall be coded 0 even if no precipitation were observed during the referenced period.
Cloud data
Total cloud cover:
Total cloud cover shall embrace the total fraction of the celestial dome covered by clouds irrespective of their genus.
12.2.2.2.1
Total cloud cover shall be reported as actually seen by the observer during the observation.

12.2.2.2.2
Altocumulus perlucidus or Stratocumulus perlucidus (“mackerel sky”) shall be reported using 90% (unless overlying clouds appear to cover the whole sky) since breaks are always present in this cloud form even if it extends over the whole celestial dome.

12.2.2.2.3
Total cloud cover shall be reported as zero when blue sky or stars are seen through existing fog or other analogous phenomena without any trace of cloud being seen.

12.2.2.2.4
When clouds are observed through fog or analogous phenomena, their amount shall be evaluated and reported as if these phenomena were non-existent.

12.2.2.2.5
Total cloud cover shall not include the amount resulting from rapidly dissipating condensation trails.

12.2.2.2.6
Persistent condensation trails and cloud masses which have obviously developed from condensation trails shall be reported as cloud, using the appropriate code figure.

Cloud amount (of low or middle clouds Nh) 


Amount of all the low clouds (clouds of the genera Stratocumulus, Stratus, Cumulus, and Cumulonimbus) present or, if no low clouds are present, the amount of all the middle clouds (clouds of the genera Altocumulus, Altostratus, and Nimbostratus) present.

12.2.7.2.1
(a)
If there are low clouds then the total amount of all low clouds, as actually seen by the observer during the observation shall be reported for the cloud amount.


(b)
If there are no low clouds but there are middle clouds, then the total amount of the middle clouds shall be reported for the cloud amount.


(c)
If there are no low clouds and there are no middle clouds but there are high clouds (clouds of the genera Cirrus, Cirrocumulus, and Cirrostratus), then the cloud amount shall be reported as zero.

12.2.7.2.2
Altocumulus perlucidus or Stratocumulus perlucidus (“mackerel sky”) shall be reported using 90% since breaks are always present in this cloud form even if it extends over the whole celestial dome.

12.2.7.2.3
When the clouds reported for cloud amount are observed through fog or an analogous phenomenon, the cloud amount shall be reported as if these phenomena were not present.

12.2.7.2.4
If the clouds reported for cloud amount include contrails, then the cloud amount shall include the amount of persistent contrails.  Rapidly dissipating contrails shall not be included in the value for the cloud amount.

Height of base of lowest cloud


Height above surface of the base of the lowest cloud seen.  

12.2.1.2
When the station is in fog, a sandstorm or in blowing snow but the sky is discernable, the base of the lowest cloud shall refer to the base of the lowest cloud observed, if any.  When, under the above conditions, the sky is not discernible, the base of the lowest cloud shall be reported as missing.  What to do if no cloud?: When no cloud are reported (Total Cloud cover  = 0) the value shall be reported as “missing”.
Note 1:
The term « height above surface »  shall be considered as being the height above the official aerodrome elevation or above station elevation at a non-aerodrome station.

Cloud type

12.2.7.3
The reporting of CL, CM, and CH clouds shall be as specified in publication WMO-NO. 407 – International Cloud Atlas, Volume I.

Cloud amount (Ns, genus C, and height hshs)

12.4.10.1
Amount of individual cloud layer or mass, genus of cloud layer or mass, and height of base of individual cloud layer or mass.  The number of individual cloud layers or masses shall in the absence of Cumulonimbus clouds not exceed three.  Cumulonimbus clouds, when observed, shall always be reported, so that the total number of individual cloud layers or masses can be four.  The selection of layers (or masses) to be reported shall be made in accordance with the following criteria :

(a)
The lowest individual layer (or mass) of any amount (cloud amout at least one octa or less, but not zero) ;


(b)
The next higher individual layer (or mass) the amount of which is greater than two octas;


(c)
The next higher individual layer (or mass) the amount of which is greater than four octas;


(d)
Cumulonimbus clouds, whenever observed and not reported under (a), (b) and (c) above.

12.4.10.2
The order of reporting the individual cloud layers or masses shall always be frrom lower to higher levels.

12.4.10.3

In determining cloud amounts to be reported for individual layers or masses, the observer shall estimate, by taking into consideration the evolution of the sky, the cloud amounts of each individual layer or mass at the different levels, as if no 

other clouds existed.

12.4.10.4

When the sky is clear, cloud amount, genus, and height shall 

not be reported.

12.4.10.5
If, notwithstanding the existence of fog, sandstorm, duststorm, blowing snow or other obscuring phenomena, the sky is discernible, the partially obscuring phenomena shall be disregarded.  If, under the above conditions, the sky is not discernible, the cloud genus shall be reported as missing and the cloud height shall be replaced by vertical visibility.

Note:  The vertical visibility is defined as the vertical visual range into an obscuring medium.  

12.4.10.6
Cloud heights are the « height above surface ».  This shall be considered as being the height above the official aerodrome elevation or above station level at a non-aerodrome station.

If two or more types of cloud occur with their bases at the same level and this level is one to be reported in accordance with Regulation 12.4.10.1, the selection for cloud genus and amount shall be made with the following criteria :

(a)
If these types do not include Cumulonimbus then cloud genus shall refer to the cloud type that represents the greatest amount, or if there are two or more types of cloud all having the same amount, the highest applicable code figure for cloud genus shall be reported.  Cloud amount shall refer to the total amount of cloud whose bases are all at the same level ;

(b)
If these types do include Cumulonimbus then one group shall be used to describe only this type with cloud genus reported as Cumulominbus and the cloud amount as the amount of the Cumulonimbus.  If the total amount of the remaining type(s) of cloud (excluding Cumulonimbus) whose bases are all at the same level is greater than that required by Regulation 12.4.10.1, then another group shall be reported with genus being selected in accordance with (a)  and amount referring to the total amount of the remaining cloud (excluding Cumulonimbus).

12.4.10.7

Regulations 12.2.2.2.3 to 12.2.2.2.6, inclusive shall apply.

Clouds with bases below station level
12.5.2
Clouds with tops below station level shall be reported only by these descriptors, and any co-existent clouds with bases above station level shall be reported in Sequence(s) 3 02 004.
12.5.3
Low clouds with bases below and tops above station level shall be reported in both Sequences 3 02 004 and 3 02 032, provided that the station is out of cloud sufficiently frequently to enable the various features to be recognized.  In this case :

(a) Nh  shall correspond with N’  and CL with C’ while h shall be coded as missing;

(b) If the upper surface of clouds with tops above station level can be observed, it shall be reported with H’H’;

(c)
Other low clouds present with tops below station level shall be reported in a second N’C’H’H’Ct  cloud group;

12.5.3.1
Each cloud group reported in Sequence 3 02 032 shall have the following parameters:

(a)
Amount of cloud whose base is below the level of the station;

(b)
Genus of cloud whose base is below the level of the station;

(c)
Altitude of the upper surface of clouds below the level of the station;

(d)
Description of the top of cloud whose base is below the level of the station.

12.5.4

If the station is in almost continuous cloud, Sequence 3 02 032 shall be omitted???????????.
12.5.5

When two or more cloud layers with their bases below station level occur at different levels, two or more cloud groups shall be reported in Sequence 3 02 032.

12.5.6

Rapidly dissipating condensation trails shall not be reported in Sequence 3 02 032.
12.5.7
However, the top of persistent condensation trails and cloud masses which have obviously developed from condensation trails shall be reported in Sequence 3 02 032.

12.5.8
Regulations 12.2.2.2.1 to 12.2.2.2.6, inclusive shall apply.

12.5.9
Spaces occupied by mountains emerging from the cloud layers shall be counted as occupied by clouds

State of ground, snow depth, ground minimum temperature
12.4.6.1
The measurement shall include snow, ice and all other forms of solid precipitation on the ground at the time of observation.

12.4.6.2

When the depth is not uniform, the average depth over a representative area shall be reported.

Basic synoptic “instantaneous” data
Present and past weather

12.2.6.1
Present and past weather shall be included in an observation by a manually operated station after a period of closure or at start up, when past weather conditions for the period applicable to the report are unknown.   Otherwise, it shall only be included if present or past weather phenomena of significance, or both, were observed.  Past weather reported as missing shall indicate that previous conditions are unknown. This regulation shall also apply to automatic reporting stations with the facility to report present and past weather.

12.2.6.2 Code figures 00, 01, 02, and 03 for present weather and code figures 0, 1, and 2 for past weather shall be considered to represent phenomena without significance.

12.2.6.3
Present and past weather shall be omitted if both present and past weather were:

(a) Not available (no observation made); or

(b) An observation was made but observed phenomena were not of significance

Present weather from a manned weather station: 

12.2.6.4.1
If more than one form of weather is observed, the highest applicable code figure shall be selected for present weather.  Other weather may be reported ?????and repeated as necessary????? ?????.  Code figure 17 shall have precedence over code figures 20 – 49.

12.2.6.4.2
In coding 01, 02, or 03, there is no limitation on the magnitude of the change of the cloud amount.  Code figures 00, 01, and 02 can each be used when the sky is clear at the time of observation.  In this case, the following interpretation of the specifications shall apply:

· 00 is used when the preceding conditions are not known

· 01 is used when the clouds have dissolved during the past hour

· 02 is used when the sky has been continuously clear during the past hour

12.2.6.4.3
When the phenomena is not predominantly water droplets, the appropriate code figure shall be selected without regard to visibility,

12.2.6.4.4
The code figure 05 shall be used when the obstruction to vision consists predominantly of lithometeors.

12.2.6.4.5
National instructions shall be used to indicate the specifications for code figures 07 and 09.

12.2.6.4.6
The visibility restrictions on code figure 10 shall be 1000 metres or more.  The specification refers only to water droplets and ice crystals.

12.2.6.4.7
For code figures 11 or 12 to be reported, the apparent visibility shall be less than 1000 metres.

12.2.6.4.8
For code figure 18, the folllowing criteria for reporting squalls shall be used :

(a) When wind speed is measured : A sudden increase of wind speed of at least eight metres per second (16 knots), the speed rising to 11 metre per second (22 knots) or more and lasting for at lest one minute ;

(b) When the Beaufort scale is used for estimating wind speed : A sudden increase of wind speed by at least three stages of the Beaufort scale, the speed rising to force 6 or more and lasting for at least one minute.

12.2.6.4.9
Code figures 20 – 29 shall never be used when precipitation is observed at the time of observation.

12.2.6.4.10
For code figure 28, visibility shall have been less than 1000 metres.

Note :
The specification refers only to visibility restrictions which occurred as a result of water droplets or ice crystals.

12.2.6.4.11
For synoptic coding purposes, a thunderstorm shall be regarded as being at the station from the time thunder is first heard, whether or not lightning is seen or precipitation is occurring at the station.  A thunderstorm shall be reported if thunder is heard within the normal observational period preceding the time of the report.  A thunderstorm shall  be regarded as having ceased at the time thunder is lst heard and the cessation is confirmed if thunder is not heard for 10 – 15 minutes after this time.

12.2.6.4.12 The necessary uniformity in reporting code figures 36, 37, 38, and 39 which may be desirable within certain regions shall be obtained by means of national instructions.

12.2.6.4.13 A visibility restriction « less than 1000 metres » shall be applied to code figures 42 – 49.  In the case of code figures 40 or 41, the apparent visibility in the fog or ice fog patch or bank shall be less than 1000 metres.  Code figures 40 – 47 shall be used when the obstructions to vision consist predominantly of water droplets or ice crystals, and 48 or 49 when the obstructions consist predominantly of water droplets.

12.2.6.4.14 When referring to precipitation, the phrase « at the station » in the code table shall mean « at the point where the observation is normally taken ».

12.2.6.4.15 The precipitation shall be encoded as intermittent if it has been discontinuous during the preceding hour, without presenting the character of a shower.

12.2.6.4.16 The intensity of precipitation shall be determined by the intensity at the time of the observation.

12.2.6.4.17 Code figures 80 – 89 shall be used only when the precipitation is of the shower type and takes place at the time of the observation.

Note :
Showers are produced by convective clouds.  They are characterized by their abrupt beginning and end and by the generally rapid and sometimes great variations in the intensity of the precipitation.  Drops and solid particles falling in a shower are generally larger than those falling in non-showery precipitation.  Between showers openings may be observed unless stratiform clouds fill the intervals between the cumuliform clouds.

12.2.6.4.18 In reporting code figure 98, the observer shall be allowed considerable latitude in determining whether precipitation is or is not occurring, if it is not actually visible.

Present weather from an automatic weather station:

12.2.6.5.1 The highest applicable code figure shall be selected.

12.2.6.5.2 In coding code figures 101, 102, and 103, there is no limitation on the magnitude of the change of the cloud amount.  Code figures 100, 101, and 102 can each be used when the sky is clear at the time of observation.  In this case, the following interpretation of the specifications shall apply:
· Code figure 100 is used when the preceding conditions are not known ;

· Code figure 101 is used when the clouds have dissolved during the past hour ;

· Code figure 102 is used when the sky has been continuously clear during the past hour.

12.2.6.5.3 When the phenomenon is not predominantly water droplets, the appropriate code figure shall be selected without regard to the visibility.

12.2.6.5.4 The code figures 04 and 05 shall be used when the obstruction to vision consists predominantly of lithometeors.

12.2.6.5.5 The visibility restriction on code figure 110 shall be 1000 metres or more.  The specification refers only to water droplets and ice crystals.

12.2.6.5.6 For code figure 118, the following criteria for reporting squalls shall be used :

A sudden increase of wind speed of at least eight metres per second (16 knots), the speed rising to 11 metres per second (22 knots) or more and lasting for at least one minute.

12.2.6.5.7 Code figures 120 – 126 shall never be used when precipitation is observed at the time of observation.

12.2.6.5.8 For code figure 120, visibility shall have been less than 1000 metres.

Note :
The specification refers only to visibility restrictions which occurred as a result of water droplets or ice crystals.

12.2.6.5.9 For synoptic coding purposes, a thunderstorm shall be regarded as being at the station from the time thunder is first detected, whether or not lightning is detected or precipitation is occurring at the station.  A thunderstorm shall be reported in present weather if thunder is detected within the normal observational period preceding the time of the report.  A thunderstorm shall be regarded as having ceased at the time thunder is last detected and the cessation is confirmed if thunder is not detected for 10 – 15 minutes after this time.

12.2.6.5.10 A visibility restriction « less than 1000 metres » shall be applied to code figures 130 – 135.

12.2.6.5.11 The precipitation shall be encoded as intermittent if it has been discontinuous during the preceding hour, without presenting the character of a shower.

12.2.6.5.12 The intensity of predipitation shall be determined by the intensity at the time of observation.

12.2.6.5.13 Code figures 180 – 189  shall be used only when the precipitation is intermittent or of the shower type and takes place at the time of observation.

Note :
Showers are produced by convective clouds.  They are characterized by their abrupt beginning and end and by the generally rapid and sometimes great variations in the intensity of the precipitaiton.  Drops and solid particles falling in a shower are generally larger than those falling in non-showery precipitaiton.  Between showers openings may be observed ujnless stratiform couds fill the intervals between the cumuliform clouds.

Past weather reported from a manned weather station:

12.2.6.6.1 The period covered by past weather (1) and past weather (2) shall be:

(a) Six hours for observations at 0000, 0600, 1200, and 1800 UTC;

(b) Three hours for observations at 0300, 0900, 1500, and 2100 UTC;

(c) Two hours for intermediate observations if taken every two hours.

12.2.6.6.2
The code figures for past weather (1) and past weather (2) shall be selected in such a way that past and present weather together give as complete a description as possible of the weather in the time interval concerned.  For example, if the type of weather undergoes a complete change during the time interval concerned, the code figures selected for past weather (1) and past weather (2) shall describe the weather prevailing before the type of weather indicated by present weather began.

12.2.6.6.3
When the past weather (1) and past weather (2) are used in hourly reports other than those covered by Regulation 12.2.12.6.1 (a) and (b), they cover a short period of time and Regulation 12.2.12.6.2 shall apply.

12.2.6.6.4 If, using Regulation 12.2.12.6.2, more than one code figure may be given to past weather (1), the highest figure shall be reported for past weather (1) and the second highest code figure shall be reported for past weather (2).

12.2.6.6.5 If the weather during the period has not changed so that only one code figure may be selected for past weather, then that code figure shall be reported for both past weather (1) and past weather (2).

Past weather from an automatic weather station:

12.2.6.7.1 The period covered by past weather (1) and past weather (2) shall be:

(a) Six hours for observations at 0000, 0600, 1200, and 1800 UTC;

(b) Three hours for observations at 0300, 0900, 1500, and 2100 UTC;

(c) Two hours for intermediate observations if taken every two hours.

12.2.6.7.2 The code figures for past weather (1) and past weather (2) shall be selected so that the maximum capability of the automatic station to discern past weather is utilized, and so that past and present weather together give as complete a description as possible of the weather in the time interval concerned.

12.2.6.7.3 In cases where the automatic station is capable only of discerning very basic weather conditions, the lower code figures representing basic and generic phenomena may be used.  If the automatic station has higher discrimination capabilities, the higher code figures representing more detailed explanation of the phenomena shall be used.  For each basic type of phenomenon, the highest code figure within the discrimination capability of the automatic station shall be reported.

12.2.6.7.4 If the type of weather during the time interval concerned undergoes complete and discernible changes, the code figures selected for past weather (1) and past weather (2) shall describe the weather prevailing before the type of weather indicated by present weather began.  The highest figure shall be reported for past weather (1) and the second highest code figure shall be reported for past weather (2).

12.2.6.7.5 If a discernible change in weather has not occurred during the period, so that only one code figure may be selected for the past weather, then that code figure shall be reported for both past weather (1) and past weather (2).  For example, rain during the entire period shall be reported as code figure 14 in the case of an automatic station incapable of differentiating types of precipitation, or code figure 6 in the case of a station with the higher discrimination capability.

Sunshine data

12.4.7.4.2
The duration of sunshine shall, by regional decision, be reported at all stations capable of doing so and included at either 0000 UTC, 0600 UTC, 1200 UTC or 1800 UTC.  When the duration of sunshine is reported, it is accompanied by the absolute value of the amount of solar or terrestrial radiation, as appropriate, in joules per square centimetre, over the previous 24 hours at either 0000 UTC, 0600 UTC, 1200 UTC, or 1800 UTC.  
Precipitation measurement

Amount of precipitation which has fallen during the period of reference, and duration of period of reference for amount of precipitation, ending at the time of the report. 

12.2.5.4
Precipitation, when it can be and has to be reported, shall be coded 0 even if no precipitation were observed during the referenced period.
Extreme temperature data

12.4.4
Maximum and minimum air temperature, in tenths of a degree Celsius.  The period of time covered by the maximum and minimum temperature and the synoptic hour at which these temperatures are reported shall be determined by regional decision.

Wind data
12.2.2.3.1
Wind direction is the true direction, in tens of degrees, from which the wind is blowing (or will blow) and wind speed, in either metres per second or knots.  The mean direction and speed of the wind over the 10-minute period immediately preceding the observation shall be reported.  However, when the 10-minute period includes a discontinuity in the wind characteristics, only data obtained after the discontinuity shall be used for reporting the mean values, and hence the period in these circumstances shall be correspondingly reduced. 

12.2.2.3.2
In the absence of wind instruments, the wind speed shall be estimated on the basis of the Beaufort wind scale.  The Beaufort number obtained by estimation is converted into metres per second by use of the wind speed equivalent columns on the Beaufort scale, and this speed is reported for wind speed.

Evaporation data

12.4.7.2.2
Amount of either evaporation or evapotranspiration, during the preceding 24 hours, and indicator of type of instrument for evaporation measurement, at either 0000 UTC, 0600 UTC, or 1200 UTC.

Radiation data

-----------------------------------------------------------------------------------------------------------------

DATA WHICH WERE IN SECTION 3

12.4.4

Temperature change

12.4.4.1

The temperature change data during the period covered by 

past weather.  The temperature change (see Code table 0822) 

is for the period of time, in hours, between the time of the 

observation and the time of the occurrence of temperature 

change.



Note 1 :

The period is the number of whole 

hours, disregarding the minutes.  For 

example, if the time of occurrence is 45 

minutes after the time of the observation, 

the time period is considered to be zero 

hours.  If the time of occurrence is 1 

hour or more, but less than 2 hours after 

the observation, the time period go shall 

be considered to be 1 hour, etc.

12.4.4.2

For a change of temperature to  be reported, the change shall 

be equal to or more than 5o C and occur in less than 30 

minutes during the period covered by past weather.




Note :


The reporting of this information is 







restricted by regional or national 

decision to islands or other widely 

separated stations.

12.4.5

Duration of sunshine and radiation data

12.4.5.1

Duration of sunshine, in hours and tenths of an hour.



The radiation data can that one of the following forms:

(1)

Positive net radiation during the previous 24 

hours;

(2)

Negative net radiation during the previous 24

hours;

(3)

Global solar radiation during the previous 24

hours;

(4)

Diffused solar radiaiton during the previous 24

hours;




(5)

Downward long-wave radioation during the 

previous 24 hours;




(6)

Upward long-wave radiation during the previous

24 hours;




(7)

Short-wave radiation during the previous 24

hours.

12.4.5.2

Duration of sunshine in the past hour, in tenths of an hour, and 

radiation data.  When the duration of sunshine in the past hour 

is reported, it is accompanied by absolute value of the amount 

of solar or terrestrial radiation, as appropriate, in kilojoules per 

square metre, over the 1 hour period.  The radiation data can 

take one of the following forms :

(1)

Positive net radiation during the previous hour ;

(2)

Negative net radiation during the previous hour ;

(3)

Global solar radiation during the previous hour ;

(4)

Diffused solar radiaiton during the previous 

hour ;




(5)

Downward long-wave radioation during the 

previous hour ;




(6)

Upward long-wave radiation during the previous

hour ;




(7)

Short-wave radiation during the previous hour.

12.4.5.3

Radiation, which can take one of the following forms :




(1)

Net short-wave radiatiation during the previous 

hour, in kilojoules per square metre;




(2)

Direct solar radiatiation during the previous 

hour, in kilojoules per square metre;




(3)

Net short-wave radiatiation during the previous 

24 hours, in joules per square centimetre;




(4)

Direct solar radiatiation during the previous 

24 hours, in joules per square centimetre.

12.4.6

Cloud drift

12.4.6.1

True direction from which the low, middle, or high clouds are 

moving (see Code table 0700).

Note :

This information is required from land stations 

mainly in the tropics.

12.4.7

Cloud genus, direction and elevation

12.4.7.1

Cloud genus, true direction from which orographic clouds or 

clouds with vertical development are seen (see Code table 

0700), and elevation angle of the top of the cloud with specified 

genus (see Code table 1004).

Note :

This information is required from land stations 

mainly in the tropics.

12.4.8

Surface pressure change



Amount of surface pressure change during the past 24 hours, 

either positive, zero  or negative, in tenths of a hectopascal. 

12.4.9

Amount and duration of precipitation




Amount of precipitation which has fallen during the period 

preceding the time of observation (see Code table 3590), and 

duration of period of reference for amount of precipiotation, 

ending at the time of the report (see Code table 4019).

12.4.9.1

Amount and duration of precipitation shall be included in 

Section 3 only when Regulation 12.2.11.3 applies.

12.4.9.2

The decision to implement Regulation 12.2.11.3 shall be taken 

at the regional level.

12.4.10

24-hour precipitation




Total amount of precipitation during the 24-hour period ending 

at the time of observation, in tenths of a millimetre.

12.4.12
Supplementary information




Specifications for the supplementary information shall be as 

specified in Code table 3778. 

12.5

Section 4

12.5.1

The inclusion of this section shall be fixed nationally.

ANOTHER ADDITION AND WAY OF PRESENTING THE NEW REGULATIONS 

SYNOPTIC SURFACE OBSERVATIONS

R E G U L A T I O N S:

12.1 General

12.1.1
Synoptic surface observations are reported by a fixed manned or automatic land station, a manned or automatic sea station, a ship or a manned or automatic mobile land station.  Identification of the stations or ship shall be provided by transmitting station, platform or ship official identifier, latitude (high accuracy), longitude (high accuracy), altitude of barometer, altitude of station ground and if necessary height of sensors; and indeed time of observation, in the synoptic report.
N O T E :
An example of the intended application of manned mobile land station is to temporarily monitor meteorological parameters in the area of an environmental emergency.
12.1.2
For a sea station:
(1)
The WMO Secretariat allocates to Members, who request and indicate the maritime zone(s) of interest, a block or blocks of serial numbers to be used by their environmental buoy stations.


(2)
The Member concerned registers with the WMO Secretariat the serial numbers actually assigned to individual stations together with their geographical positions of deployment.


(3)
The Secretariat informs all concerned of the allocation of serial numbers and registrations made by individual Members.
12.1.3
Content of an observation
12.1.3.1
Reports from a fixed or mobile land station shall always contain at least (Common sequence CCCCC1):

- Type of station

- Base of lowest cloud

- Visibility

- Total cloud cover

- Cloud amount

- Wind direction

- Wind speed

- Dry bulb air temperature

- Dew-point or relative humidity

- Pressure at Mean-sea level or geopotential height of an agreed standard isobaric surface

- Pressure tendency

- Pressure at station level (barometer level)

- Present Weather

- Past Weather

- Precipitation data

- Amount of low and medium level clouds

- Types of low, medium and high clouds

12.1.3.2
When a report from a coastal land station contains maritime data, that report shall also Include (Common sequence CCCCC2):

- Sea surface temperature

- Wind waves and swell waves

12.1.3.3
Mobile land station reports shall include in addition to Common sequence CCCCC1, also Common sequence CCCCC4 containing data on radiation, sunshine, evaporation or evapotranspiration and supplementary information.

12.1.3.4
Reports from a sea station shall, in addition to Common sequences CCCCC1 and CCCCC2, also include Common sequence CCCCC3:

- ice accretion on ship

- wet bulb temperature

12.1.3.5
Ocean weather station reports shall include in addition to Common sequences CCCCC1, CCCCC2 and CCCCC3, Common sequence CCCCC4.

12.1.3.6
Reports from supplementary ships shall contain, at least, data defined in common sequence CCCCC5 on:

- Type of station

- Base of lowest cloud

- Visibility

- Total cloud cover

- Cloud amount

- Wind direction

- Wind speed

- Dry bulb air temperature

- Pressure at Mean-sea level

- Present Weather

- Past Weather

- Amount of low and medium level clouds

- Types of low, medium and high clouds

12.1.3.7
Reports from auxiliary ships shall contain, at least, data defined in Common sequence CCCCC6 on:

- Type of station

- Base of lowest cloud

- Visibility

- Total cloud cover

- Cloud amount

- Wind direction

- Wind speed

- Dry bulb air temperature

- Pressure at Mean-sea level

- Present Weather

- Past Weather

N O T E S :

The above-mentioned content of Common sequence CCCCC6 is considered suitable for any ship which is not supplied with tested instruments and may be requested to report in areas where shipping is relatively sparse, or on request, and especially when storm conditions threaten or prevail.  These ships may report in plain language if the use of code is impracticable.

12.1.4
Reports from automatic stations should contain Common sequence CCCCC10.

12.1.5
A fixed sea station (other than an ocean weather station or a moored buoy), which is considered by the Member operating it to be in the same category as a fixed land station, shall report its identification by means of the WMO station identifier IIiii.

12.1.6
The actual time of observation shall be the time at which the barometer is read.

12.1.7
(a)
The identification of stations located at sea on a drilling rig or an oil- or gas-production platform shall be given by the serial number allocated by the Member to the station (see regulation 12.1.2).

(b)
In reports of sea stations other than buoys, drilling rigs and oil- or gas-production platforms, and in the absence of a ship's call sign, the word SHIP shall be used for the identifier.

(c)
In reports from a mobile land station, only in the absence of a suitable call sign, the word MOBIL shall be used for the identifier.

12.2
Content of Common Sequence  CCCCC1
12.2.1
Type of station, Base of lowest cloud and Visibility
12.2.1.1
Information on Type of station, Base of lowest cloud and Visibility shall always be included in the report.
12.2.1.2
Base of lowest cloud:
When the station is in fog, a sandstorm or a duststorm or in blowing snow but the sky is discernible, the base of the lowest cloud shall be reported, if any.  When, under the above conditions, the sky is not discernible, the base of the lowest cloud shall be reported as missing.

N O T E : See regulation 12.5 relative to the reporting of additional cloud information.

12.2.1.3
Visibility: 
12.2.1.3.1
When the horizontal visibility is not the same in different directions, the shortest distance shall be reported for it.

12.2.2
Total cloud cover, Cloud amount and Wind

12.2.2.1
Total cloud cover, Cloud amount and Wind shall always be reported.

12.2.2.2
Total cloud cover and Cloud amount
12.2.2.2.1
Total cloud cover (in %) and Cloud amount (code table) shall be reported as actually seen by the observer during the observation.

12.2.2.2.2
 Altocumulus perlucidus or Stratocumulus perlucidus (“mackerel sky”) shall be reported using Cloud amount = 7 or less (unless overlying clouds appear to cover the whole sky) since breaks are always present in this cloud form even if it extends over the whole celestial dome.

12.2.2.2.3 Cloud amount (code table) shall be coded as 0 when blue sky or stars are seen through existing fog or other analogous phenomena without any trace of cloud being seen.

12.2.2.2.4 When clouds are observed through fog or analogous phenomena, their amount shall be evaluated and reported as if these phenomena were non-existent.

12.2.2.2.5 The total cloud cover shall not include the amount resulting from rapidly dissipating condensation trails.

12.2.2.2.6 Persistent condensation trails and cloud masses which have obviously developed from condensation trails shall be reported as cloud, using the appropriate code figures for medium and high clouds.

12.2.2.3
Wind direction and speed:
12.2.2.3.1
 The mean direction and speed of the wind over the 10-minute period immediately preceding the observation shall be reported for wind.  However, when the 10-minute period includes a discontinuity in the wind characteristics, only data obtained after the discontinuity shall be used for reporting the mean values, and hence the period in these circumstances shall be correspondingly reduced.

12.2.2.3.2 In the absence of wind instruments, the wind speed shall be estimated on the basis of the Beaufort wind scale.  The Beaufort number obtained by estimation is converted into metres per second (if in CREX code, it can also be converted in knots if requested, indicating unit change in CREX) by the use of the wind speed equivalent columns of the Beaufort scale, and this speed is reported.

N O T E : The apparent wind speed measured on board a moving ship is to be corrected for the course and the speed of the ship, in order to obtain the speed of the true wind, which is to be reported.  The correction can be made on the basis of the parallelogram of velocities or by means of special tables.

12.2.3
Dry bulb air temperature, Dew-point or relative humidity, Pressure at Mean-sea level or geopotential height of an agreed standard isobaric surface and Pressure tendency

12.2.3.1
Dry bulb air temperature, Dew-point or relative humidity, Pressure at Mean-sea level or geopotential height of an agreed standard isobaric surface and Pressure tendency shall be included whenever the corresponding data are available, unless stated otherwise in specific regulations.
Note: See Regulation 12.2.3.5 relative to pressure tendency.

12.2.3.2
Dry bulb air temperature 
When the data are not available as a result of a temporary instrument failure, automatic weather stations programmed to transmit this information shall include it in their reports as missing value. 

12.2.3.2
Dew-point or relative humidity
12.2.3.2.1
Under unusual conditions, when the dew-point temperature is temporarily unavailable (e.g. because of instrument failure) but relative humidity is available, the relative humidity shall be reported instead.  Every attempt shall first be made, however, to convert relative humidity to dew-point temperature, and the relative humidity included only as a last resort.
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