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CREX  SYNOP MESSAGE FOR  RA1(AFRICA)  
 (Submitted by W.A.Chillambo, Coordinator for Data Representation and their Migration to Table Driven Codes for South and East Africa)

	Summary and purpose of document

This document gives a picture on initiatives made by developing countries towards attaining the ultimate goal of using BUFR and is intended to attract attention of experts.  



ACTION PROPOSED

The meeting is invited to critically consider ways on how to assist developing countries in particular from RA1 ( Africa) in advancing fast towards the use of BUFR software.
1. BACKGROUND:

After a long national practice on manual encoding of observations in CREX, Tanzania Meteorological Agency (TMA) has now undertaken steps in developing the ability to use CREX software as a building block for understanding BUFR Software. The move aims at achieving the  ultimate goal that all observations be exchanged in BUFR.
The National Technical Committee followed keenly the steps on how to get the ECMWF CREX Software through the internet.
To start with, the team used the file crex_000320.tar.gz and later the file crex_000350.tar.gz (both uncompressed) to be able to access different files and programs. The CREX example programs in the examples directory were first used as tools to understand as well as visualize CREX messages.
Thereafter, the team managed to customize a typical example program to comply with BUFR/CREX  template for synoptic reports from fixed land stations suitable for SYNOP data in compliance with reporting practices in RA1 (Africa) i.e. Template TM 30 081:
TM 307081 - BUFR template for synoptic reports from fixed land stations             suitable for SYNOP data in compliance with reporting practices in RA I

3 07 081:
	3 01 090
	Fixed surface station identification, time, horizontal and vertical coordinates
	Unit, scale

	3 02 031
	Pressure data
	

	3 02 035
	Basic synoptic “instantaneous” data 
	

	3 02 036
	Clouds with bases below station level
	

	3 02 047
	Direction of cloud drift                  
	

	0 08 002
	Vertical significance (= missing to cancel the previous value)
	Code table, 0

	3 02 048
	Direction and elevation of cloud    
	

	3 02 037
	State of ground, snow depth, ground minimum temperature (past 12 hours)
	

	0 12 122
	Ground minimum temperature of the preceding night  snTgTg
	K, 2

	0 13 056
	Character and intensity of precipitation                          Rc        
	Code table, 0

	0 13 057
	Time of beginning or end of precipitation                        Rt      
	Code table, 0

	0 20 101
	Locust (acridian) name                                                   Ln
	Code table, 0

	0 20 102
	Locust (maturity) color                                                    Lc
	Code table, 0

	0 20 103
	Stage of development of locusts                                     Ld
	Code table, 0

	0 20 104
	Organization state of swarm or band of locusts              Lg
	Code table, 0

	0 20 105
	Size of swarm or band of locusts and duration of 

passage of swarm                                                            sL
	Code table, 0

	0 20 106
	Locust population density                                                dL
	Code table, 0

	0 20 107
	Direction of movements of locust swarm                         DL
	Code table, 0

	0 20 108
	Extent of vegetation                                                         ve
	Code table, 0

	3 02 043
	Basic synoptic “period” data
	

	3 02 044
	Evaporation data
	

	1 01 002
	Replicate next descriptor 2 times
	

	3 02 045
	Radiation data (from 1 hour and/or 24 hour period)
	

	3 02 046
	Temperature change                   
	


Regulations:

General

(i) BUFR template TM 307081 shall not be mandatory for Member States in Region I. Either the template TM 307080 or any of the templates TM 307081 to TM 307086, whichever is the most convenient, may be used.

(ii) Regulations B/C 1.1 to B/C 1.9, inclusive, shall apply.

(iii) Regulations B/C 1.10 to B/C 1.14, inclusive, shall apply.

After managing to modify the program, a working file called CreateKIA.F was created. Trial exercises were carried and yielded the following: 
1. Data Entry:

       **************************************

*                                    *

*                                    *

*      FOR MISSING DATA ENTER: M  or m    *

*                                    *

*                                    *

        **************************************

ENTER CATEGORY (0=HOURLY,1=INTERMEDIATE,2=MAIN):2

ENTER YEAR:2008

ENTER MONTH:07

ENTER DAY:18

ENTER HOUR:06

ENTER MINUTE:00

ENTER STATION OR SITE NAME:KILIMANJARO

ENTER TYPE OF STATION:01

ENTER YEAR:2008

ENTER MONTH:07

ENTER DAY OF THE MONTH:18

HOUR OF THE DAY:06

ENTER MINUTE:00

ENTER STATION LEVEL PRESSURE:91930

ENTER MEAN SEA LEVEL PRESSURE:M
ENTER 24 HOUR PRESSURE TENDENCY:40

ENTER GEOPOTENTIAL HEIGHT (gpm):1558

ENTER AIR TEMPERATURE/DRY BULB TEMPERATURE [C]:18.3

ENTER DEW POINT TEMPERATURE [C]:16.7

ENTER RELATIVE HUMIDITY (%):85

ENTER HORIZONTAL VISIBILITY [ m ]:30000

ENTER TOTAL PRECIPITATION PAST 24 HOURS:1.7

ENTER TOTAL CLOUD COVER IN %:87

ENTER VERTICAL SIGNIFICANCE:7

ENTER AMOUNT OF LOW OR MEDIUM  CLOUDS:5

ENTER HEIGHT OF BASE OF CLOUD:670

ENTER CLOUD TYPE (LOW):35

ENTER CLOUD TYPE (MEDIUM):23

ENTER CLOUD TYPE (HIGH):10

ENTER DELAYED REPLICATION FOR CLOUDS:2

ENTER VERTICAL SIGNIFICANCE:1

ENTER CLOUD AMOUNT:5

ENTER CLOUD TYPE:6

ENTER HEIGHT OF BASE OF CLOUD:670

ENTER VERTICAL SIGNIFICANCE:2

ENTER CLOUD AMOUNT:6

ENTER CLOUD TYPE:3

ENTER HEIGHT OF BASE OF CLOUD:2440

ENTER CHARACTER & INTENSITY OF PPT:1

ENTER TIME OF BEGINING OR END OF PPT:9

ENTER PRESENT WEATHER:02

ENTER TIME PERIOD OR DISPLACEMENT 4 PAST WX:-6

ENTER PAST WEATHER (W1):02

ENTER PAST WEATHER (W2):02

ENTER SUNSHINE DURATION (SS) IN MIN (-1hr):00

ENTER SUNSHINE DURATION (SSS) IN MIN (-24HRS):108

ENTER TIME PERIOD 4 PPTN(-3,-6,-12,-24):-24

ENTER TOTAL PRECIPITATION :1.7

ENTER TIME PERIOD FOR  4 PPTN ( -1, -3):-3

ENTER TOTAL PRECIPITATION :0.0

ENTER TIME PERIOD FOR TMAX [hours]:-12

ENTER MAXIMUM TEMPERATURE:m

ENTER TIME PERIOD FOR TMIN [hours]:-12

ENTER MINIMUM TEMPERATURE:15.1

ENTER TIME SIGNIFICANCE FOR WIND OBSERVATION:2

ENTER TIME PERIOD 4 WIND DIRECTION [ -10 min ]:-10

ENTER WIND DIRECTION:000

ENTER WIND SPEED:00

ENTER TIME PERIOD 4 WIND GUST 1[ -minutes]:-10

ENTER MAXIMUM WIND GUST DIRECTION:m

ENTER MAXIMUM WIND GUST SPEED:m

ENTER TIME PERIOD 4 WIND GUST 2:-10

ENTER MAXIMUM WIND GUST DIRECTION:m

ENTER MAXIMUM WIND GUST SPEED:m

ENTER AMOUNT OF EVAPO/EVAPOTRANSPIRATION:1.7

 CREX Tables to be loaded B000203,D000203

 Path for CREX tables:/home/crexuser/crex_000350/crextables/

2. DATA DESCRIPTORS (UNEXPANDED):  D07081
3. DATA DESCRIPTORS (EXPANDED):
                 ELEMENT NAME                                        UNIT

1  B01001  WMO BLOCK NUMBER                          NUMERIC

2  B01002  WMO STATION NUMBER                        NUMERIC

3  B01015  STATION OR SITE NAME                      CHARACTER

4  B02001  TYPE OF STATION                           CODE TABLE 2001

5  B04001  YEAR                                      YEAR

6  B04002  MONTH                                     MONTH

7  B04003  DAY                                       DAY

8  B04004  HOUR                                      HOUR

9  B04005  MINUTE                                    MINUTE

10  B05001  LATITUDE (HIGH ACCURACY)                  DEGREE

11  B06001  LONGITUDE (HIGH ACCURACY)                 DEGREE

12  B07030  HEIGHT OF STATION GROUND ABOVE MEAN SEA   M

13  B07031  HEIGHT OF BAROMETER ABOVE MEAN SEA LEVEL  M

14  B10004  PRESSURE                                  PA

15  B10051  PRESSURE REDUCED TO MEAN SEA LEVEL        PA
16  B10061  3-HOUR PRESSURE CHANGE                    PA

17  B10063  CHARACTERISTIC OF PRESSURE TENDENCY       CODE      TABLE 10063

18  B10062  24-HOUR PRESSURE CHANGE                   PA

19  B07004  PRESSURE                                  PA

20  B10009  GEOPOTENTIAL HEIGHT                       GPM

21  B07032  HEIGHT OF SENSOR ABOVE LOCAL GROUND (OR   M

22  B12101  TEMPERATURE/DRY-BULB TEMPERATURE          C

23  B12103  DEW-POINT TEMPERATURE                     C

24  B13003  RELATIVE HUMIDITY                         %

25  B07032  HEIGHT OF SENSOR ABOVE LOCAL GROUND (OR   M

26  B20001  HORIZONTAL VISIBILITY                     M

27  B07032  HEIGHT OF SENSOR ABOVE LOCAL GROUND (OR   M

28  B13023  TOTAL PRECIPITATION PAST 24 HOURS         KG/M**2

29  B07032  HEIGHT OF SENSOR ABOVE LOCAL GROUND (OR   M

30  B20010  CLOUD COVER (TOTAL)                       %

31  B08002  VERTICAL SIGNIFICANCE (SURFACE OBSERVATI  CODE TABLE 8002

32  B20011  CLOUD AMOUNT                              CODE TABLE 20011

33  B20013  HEIGHT OF BASE OF CLOUD                   M

34  B20012  CLOUD TYPE                                CODE TABLE 20012

35  B20012  CLOUD TYPE                                CODE TABLE 20012

36  B20012  CLOUD TYPE                                CODE TABLE 20012

37  B31002  EXTENDED DELAYED DESCRIPTOR REPLICATION   NUMERIC

38  B08002  VERTICAL SIGNIFICANCE (SURFACE OBSERVATI  CODE TABLE 8002

39  B20011  CLOUD AMOUNT                              CODE TABLE 20011

40  B20012  CLOUD TYPE                                CODE TABLE 20012

41  B20013  HEIGHT OF BASE OF CLOUD                   M

42  B08002  VERTICAL SIGNIFICANCE (SURFACE OBSERVATI  CODE TABLE 8002

43  B20011  CLOUD AMOUNT                              CODE TABLE 20011

44  B20012  CLOUD TYPE                                CODE TABLE 20012

45  B20013  HEIGHT OF BASE OF CLOUD                   M

46  B31002  EXTENDED DELAYED DESCRIPTOR REPLICATION   NUMERIC

47  B08002  VERTICAL SIGNIFICANCE (SURFACE OBSERVATI  CODE TABLE 8002

48  B20054  TRUE DIRECTION FROM WHICH CLOUDS ARE MOV  DEGREE TRUE

49  B08002  VERTICAL SIGNIFICANCE (SURFACE OBSERVATI  CODE TABLE 8002

50  B20054  TRUE DIRECTION FROM WHICH CLOUDS ARE MOV  DEGREE TRUE

51  B08002  VERTICAL SIGNIFICANCE (SURFACE OBSERVATI  CODE TABLE 8002

52  B20054  TRUE DIRECTION FROM WHICH CLOUDS ARE MOV  DEGREE TRUE

53  B08002  VERTICAL SIGNIFICANCE (SURFACE OBSERVATI  CODE TABLE 8002

54  B05021  BEARING OR AZIMUTH                        DEGREE TRUE

55  B07021  ELEVATION (SEE NOTE 2)                    DEGREE

56  B20012  CLOUD TYPE                                CODE TABLE 20012

57  B05021  BEARING OR AZIMUTH                        DEGREE TRUE

58  B07021  ELEVATION (SEE NOTE 2)                    DEGREE

59  B20062  STATE OF THE GROUND (WITH OR WITHOUT SNO  CODE TABLE 20062

60  B13013  TOTAL SNOW DEPTH                          M

61  B12113  GROUND MINIMUM TEMPERATURE, PAST 12 HOUR  C

62  B12122  GROUND MINIMUM TEMPERATURE OF THE PRECED  C

63  B13056  CHARACTER AND INTENSITY OF PRECIPITATION  CODE TABLE 13056

64  B13057  TIME OF BEGINNING OR END OF PRECIPITATIO  CODE TABLE 13057

65  B20101  LOCUST (ACRIDIAN) NAME                    CODE TABLE 20101

66  B20102  LOCUST (MATURITY) COLOR                   CODE TABLE 20102

67  B20103  STAGE OF DEVELOPMENT OF LOCUSTS           CODE TABLE 20103

68  B20104  ORGANIZATION STATE OF SWARM OR BAND OF L  CODE TABLE 20104

69  B20105  SIZE OF SWARM OR BAND OF LOCUSTS AND DUR  CODE TABLE 20105

70  B20106  LOCUST POPULATION DENSITY                 CODE TABLE 20106

71  B20107  DIRECTION OF MOVEMENTS OF LOCUST SWARM    CODE TABLE 20107

72  B20108  EXTENT OF VEGETATION                      CODE TABLE 20108

73  B20003  PRESENT WEATHER (SEE NOTE 1)              CODE TABLE 20003

74  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

75  B20004  PAST WEATHER (1) (SEE NOTE 2)             CODE TABLE 20004

76  B20005  PAST WEATHER (2) (SEE NOTE 2)             CODE TABLE 20005

77  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

78  B14031  TOTAL SUNSHINE                            MINUTE

79  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

80  B14031  TOTAL SUNSHINE                            MINUTE

81  B07032  HEIGHT OF SENSOR ABOVE LOCAL GROUND (OR   M

82  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

83  B13011  TOTAL PRECIPITATION/TOTAL WATER EQUIVALE  KG/M**2

84  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

85  B13011  TOTAL PRECIPITATION/TOTAL WATER EQUIVALE  KG/M**2

86  B07032  HEIGHT OF SENSOR ABOVE LOCAL GROUND (OR   M

87  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

88  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

89  B12111  MAXIMUM TEMPERATURE, AT HEIGHT AND OVER   C

90  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

91  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

92  B12112  MINIMUM TEMPERATURE, AT HEIGHT AND OVER   C

93  B07032  HEIGHT OF SENSOR ABOVE LOCAL GROUND (OR   M

94  B02002  TYPE OF INSTRUMENTATION FOR WIND MEASURE  FLAG TABLE 2002

95  B08021  TIME SIGNIFICANCE                         CODE TABLE 8021

96  B04025  TIME PERIOD OR DISPLACEMENT               MINUTE

97  B11001  WIND DIRECTION                            DEGREE TRUE

98  B11002  WIND SPEED                                M/S

99  B08021  TIME SIGNIFICANCE                         CODE TABLE 8021

100  B04025  TIME PERIOD OR DISPLACEMENT               MINUTE

101  B11043  MAXIMUM WIND GUST DIRECTION               DEGREE TRUE

102  B11041  MAXIMUM WIND GUST SPEED                   M/S

103  B04025  TIME PERIOD OR DISPLACEMENT               MINUTE

104  B11043  MAXIMUM WIND GUST DIRECTION               DEGREE TRUE

105  B11041  MAXIMUM WIND GUST SPEED                   M/S

106  B07032  HEIGHT OF SENSOR ABOVE LOCAL GROUND (OR   M

107  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

108  B02004  TYPE OF INSTRUMENTATION FOR EVAPORATION   CODE TABLE 2004

109  B13033  EVAPORATION/EVAPOTRANSPIRATION            KG/M**2

110  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

111  B14002  LONG-WAVE RADIATION, INTEGRATED OVER PER  J/M**2

112  B14004  SHORT-WAVE RADIATION, INTEGRATED OVER PE  J/M**2

113  B14016  NET RADIATION, INTEGRATED OVER PERIOD SP  J/M**2

114  B14028  GLOBAL SOLAR RADIATION (HIGH ACCURACY),   J/M**2

115  B14029  DIFFUSE SOLAR RADIATION (HIGH ACCURACY),  J/M**2

116  B14030  DIRECT SOLAR RADIATION (HIGH ACCURACY),   J/M**2

117  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

118  B14002  LONG-WAVE RADIATION, INTEGRATED OVER PER  J/M**2

119  B14004  SHORT-WAVE RADIATION, INTEGRATED OVER PE  J/M**2

120  B14016  NET RADIATION, INTEGRATED OVER PERIOD SP  J/M**2

121  B14028  GLOBAL SOLAR RADIATION (HIGH ACCURACY),   J/M**2

122  B14029  DIFFUSE SOLAR RADIATION (HIGH ACCURACY),  J/M**2

123  B14030  DIRECT SOLAR RADIATION (HIGH ACCURACY),   J/M**2

124  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

125  B04024  TIME PERIOD OR DISPLACEMENT               HOUR

126  B12049  TEMPERATURE CHANGE OVER SPECIFIED PERIOD  C

5: OUTPUT FILE ( CREX MESSAGE):

 CREX++

T0002031300 Y20080718 H0600 A000002 P00108000 U00 S001 D07081++

 63 791 KILIMANJARO           1 2008 07 18 06 00 -0342000 03707000 08910 08931 09193 ///// //// // 0004 08500 01558 00125 1830 1670 085 00160 3000 00030 00017 ///// 087 07 05 0067 35 23 10 0002 01 05 06 0067 02 06 03 0244 0000 // /// // /// // /// // ///// ///// // ///// ///// // ///// //// //// 01 09 // // // // // // // // 002 -0006 02 02 -0001 0000 0024 0108 00030 -0024 00017 -0003 00000 00125 -0012 //// //// -0012 //// 1510 01000 14 02 -0010 000 0000 // -0010 /// //// -0010 /// //// ///// -0024 01 0017 //// //// //// ///// ///// ///// ///// //// //// //// ///// ///// ///// ///// //// //// //++

7777

6. Possible question(s) which may arise.

6.1 Why does the message contain many missing data?.

· Some of the parameters/elements are observed depending on location as well as the season e.g. locusts.
· Most member countries in RA1 do not have radiation measuring instruments. It is expected that these instruments may be available in the near future depending on the level of sensitization of stakeholders in particular the respective governments. It is also the expectation of most developing countries that WMO should see this as a drawback in achieving the migration goal.
6.2 Is this the correct method?. It is the expert team to confirm.
7.1 Way forward: 

The Technical Committee is still working on BUFR/CREX Software development in particular to be able to compose user-friendly programs which can be used to enter data and generate BUFR/CREX messages.
