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Summary and Purpose of Document
This document provides an outline of efforts made by Tanzania Meteorological Agency in implementing the WMO Migration to TDCF plan and is intended to persuade advanced Centres to assist in promoting the capability of personnel involved in delivering the knowledge thus accelerating the pace of migration in RA1.


________________________________________________________________

ACTION PROPOSED
The meeting is invited to examine the stage reached by TMA and kindly make proposals, which can accelerate the pace of migration in RA1. 

1. Background

The Training Seminar on Table Driven Code Forms held in Arusha, Tanzania in February, 2003 opened a way towards the start of implementation of the migration plan.  The Tanzania Meteorological Agency has managed to lay down the National Migration Plan and has implemented a National Training Programme on TDCF for her basic operational (core business) staff.

2. OUTLINE OF THE NATIONAL MIGRATION PLAN 

The proposed National Migration Plan has taken into consideration the WMO proposed code migration schedule.  However, the dates in most cases differ because it solely depended on the availability of funds.  It should also be noted that we embarked on the exercise rather late.

Code Migration Schedule
	Category (

	Cat.1: common
	Cat.2: satellite observations
	Cat.3: aviation(1)
	Cat. 4: maritime
	Cat. 5(2): miscellaneous 
	Cat. 6(2): almost obsolete

	Lists of (
Traditional code forms 

Schedule (
	SYNOP

SYNOP MOBIL

PILOT

PILOT MOBIL

TEMP

TEMP MOBIL

TEMP DROP

CLIMAT

CLIMAT TEMP
	SAREP

SATEM

SARAD

SATOB
	METAR

SPECI

TAF

CODAR

AMDAR

WINTEM

ARFOR

ROFOR
	BUOY

TRACKOB

BATHY

TESAC

WAVEOB

SHIP

CLIMAT SHIP

PILOT SHIP TEMP SHIP

CLIMAT TEMP SHIP
	RADOB

RADREP

IAC

IAC FLEET

GRID(to GRIB)
MAFOR

HYDRA

HYFOR

RADOF


	ICEAN

GRAF

NACLI etc.

SFAZI

SFLOC

SFAZU

ROCOB

ROCOB SHIP

	Start experimental  Exchange(3) 
	Nov. 2002 for some data (AWS SYNOP, TEMP USA)
	Current at some Centres
	2006

2002 at some Centres for AMDAR
	2005

2003 for Argos data (BUOY, sub-surface floats, XBT/XCTD)
	2004
	Not applicable

	Start operational exchange(3)
	Nov. 2005


	Current at some Centres
	2008

2003 for AMDAR
	2007

2003 for Argos data (BUOY, sub-surface floats, XBT/XCTD)
	2006
	Not applicable 

	Migration complete
	Nov. 2010
	Nov. 2006
	2015

2005 for AMDAR
	2012

2008 for Argos data (BUOY, sub-surface floats, XBT/XCTD)
	2008
	Not applicable 


Notes:


(1)
Aviation Codes require ICAO coordination and approval.


(2)
For category 5 consider that codes need to be reviewed in order to decide whether or not they should be migrated to BUFR/CREX.  Codes in category 6 are not to be migrated.

(3)
All dates above are meant as "not later than".  However, Members and Organizations are encouraged to start experimental exchange, and, if all relevant conditions (see below) are satisfied, to start operational exchange as soon as possible.

· Start of experimental exchange: data will be made available in BUFR (CREX) but not operationally, i.e. in addition to the current alphanumeric codes, which are still operational.

· Start of operational exchange: data will be made available in BUFR (CREX) whereby some (but not all) Members rely on them operationally.  Still the current alphanumeric codes will be distributed (parallel distribution).

· Migration complete: at this date the BUFR (CREX) exchange becomes the standard WMO practice.  Parallel distribution is terminated.  For archiving purposes and at places where BUFR (CREX) exchange still causes problems the alphanumeric codes may be used on a local basis only.

Relevant conditions to be satisfied before experimental exchange may start:

· Corresponding BUFR/CREX-tables and templates are available;

· Training of concerned testing parties has been completed;

· Required software of testing parties (encoding, decoding, viewing) is implemented;

Relevant conditions to be satisfied before operational exchange may start:

· Corresponding BUFR/CREX-tables and templates are fully validated;

· Training of all concerned parties has been completed;

· All required software (encoding, decoding, viewing) is operational.
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3. Level of implementation attained.

3.1  Upon successful implementation of the training programme ( Item 4 ), Tanzania received a request from Botswana Meteorological Services Training Attachment for her four staff.  The training was successfully conducted from 13th to 23rd February, 2006.

In line with the training activity, Tanzania Meteorological Agency has ventured into composing a CREX Test Message as presented below:

3.1.1  CREX Template used
CREX template for SYNOP data from RA I 

	
	
	Surface station identification, time, horizontal and vertical coordinates
	     in CREX

	D 01 004
	B 01 001
	WMO block number                                                 II
	Numeric, 0, 2

	
	B 01 002
	WMO station number                                               iii
	Numeric, 0, 3

	
	B 01 015
	Station or site name
	Character, 0, 20

	
	B 02 001
	Type of station                                                         (ix)
	Code table, 0, 1

	D 01 011
	B 04 001
	Year
	Year, 0, 4

	
	B 04 002
	Month
	Month, 0, 2

	
	B 04 003
	Day                                                                          YY
	Day, 0, 2

	D 01 012
	B 04 004
	Hour                                                                        GG
	Hour, 0, 2

	
	B 04 005
	Minute                                                                      gg
	Minute, 0, 2

	D 01 021
	B 05 001
	Latitude (high accuracy)                          
	Degree, 5, 7

	
	B 06 001
	Longitude (high accuracy)                       
	Degree, 5, 8

	B 07 030
	
	Height of station ground above msl          
	m, 1, 6

	B 07 031
	
	Height of barometer above msl                  
	m, 1, 6

	
	
	Pressure data
	

	D 02 001
	B 10 004
	Pressure                                                        PoPoPoPo
	Pa, –1, 5

	
	B 10 051
	Pressure reduced to mean sea level                 PPPP
	Pa, –1, 5

	
	B 10 061
	3-hour pressure change                                        ppp  
	Pa, –1, 4

	
	B 10 063
	Characteristic of pressure tendency                                      a   
	Code table, 0, 2

	B 10 062                                                                                                          
	
	24-hour pressure change                              p24p24p24  
	Pa, –1, 4

	B 07 004
	
	Pressure (standard level)                                          a3  

                =  925, 850, 700, ..hPa                

                = missing for lowland stations
	Pa, –1, 5

	B 10 009
	
	Geopotential height of the standard level              hhh

                = missing for lowland stations
	gpm, 0, 5

	
	
	Temperature and humidity 
	

	B 07 032
	
	Height of sensor above local ground

(for temperature measurement)             
	m, 2, 5

	B 12 101
	
	Temperature/dry-bulb temperature (sc. 2)        snTTT
	°C, 2, 4

	B 12 103
	
	Dew-point temperature  (sc. 2)                      snTdTdTd
	°C, 2, 4

	B 13 003
	
	Relative humidity
	%, 0, 3

	B 07 032
	
	Height of sensor above local ground

(set to missing to cancel the previous value)
	m, 2, 5

	
	
	Visibility  
	

	B 20 001
	
	Horizontal visibility                                                  VV
	m, –1, 4

	
	
	Cloud data
	

	D 02 004
	B 20 010
	Cloud cover (total)                                                    N
If N = 9, /,  then B 20 010 = missing. 
	%, 0, 3

	
	B 08 002
	Vertical significance       

if only CL are observed, B 08 002 = 7 (low cloud),

if only CM are observed, B 08 002 = 8 (middle cloud),

if only CH are observed, B 08 002 = 9 (high cloud),

if N = 9, then B 08 002 = 5,

if N = 0 or /, then B 08 002 = missing;

else B 08 002 = 0.  
	Code table, 0, 2

	
	B 20 011
	Cloud amount (of low or middle clouds)                 Nh
If N = 0, then B 20 011 = 0,

if N = 9, then B 20 011 = 9,

if N = /, then B 20 011 = missing. 
	Code table, 0, 2

	
	B 20 013
	Height of base of cloud                                            h
If N = 0 or /, then B 20 013 = missing.
	m, –1, 4

	
	B 20 012
	Cloud type (low clouds)                                           CL
       B 20 012 = CL + 30,

if N = 0, then B 20 012 = 30,

if N = 9 or /, then B 20 012 = 62.
	Code table, 0, 2

	
	B 20 012
	Cloud type (middle clouds)                                     CM
       B 20 012 = CM + 20,

if  N = 0, then B 20 012 = 20,

if  N = 9 or / or CM = /, then B 20 012 = 61.
	Code table, 0, 2

	
	B 20 012
	Cloud type (high clouds)                                         CH
       0 20 012 = CH + 10,

if N = 0, then B 20 012 = 10,

if N = 9 or / or CH = /, then B 20 012 = 60.
	Code table, 0, 2

	R 01 000
	
	Delayed replication of the next 1 descriptor 
	

	D 02 005
	B 08 002
	Vertical significance

In any Cb layer, B 08 002 = 4 , else:

in the first replication:            

if N = 9, then B 08 002 = 5,

if N = /, then B 08 002 = missing,

else B 08 002 = 1;

in the other replications B 08 002 = 2, 3, 4.
	Code table, 0, 2

	
	B 20 011
	Cloud amount                                                           Ns 
In the first replication:  

If N = 0, then B 20 011 = 0,

if N = /, then B 20 011 = missing,

else B 20 011 = Ns; 
in the other replications B 20 011 = Ns.
	Code table, 0, 2

	
	B 20 012
	Cloud type                                                                C
if N = 0, 9, /, then B 20 012 = missing,

else B 20 012 = C.
	Code table, 0, 2

	
	B 20 013
	Height of base of cloud                                       hshs  
	m, -1, 4

	
	
	Present and past weather 
	

	B 20 003
	
	Present weather                                                   ww   
	Code table, 0, 3

	B 04 024
	
	Time period                    

At  00, 06, 12, 18 UTC = - 6.

At  03, 09,15, 21 UTC  = - 3.
	Hour, 0, 4

	B 20 004
	
	Past weather (1)                                                      W1 
	Code table, 0, 2

	B 20 005
	
	Past weather (2)                                                       W2 
	Code table, 0, 2

	
	
	Evaporation
	

	B 04 024
	
	Time period in hours              =  - 24
	Hour, 0, 4

	B 02 004
	
	Type of instrument for evaporation or                    iE
crop type for evapotranspiration
	Code table, 0, 2

	B 13 033
	
	Evaporation /evapotranspiration                          EEE 
	kg m-2, 1, 4

	
	
	Sunshine
	

	R 02 002
	
	Replicate next 2 descriptors 2 times
	

	B 04 024
	
	Time period in hours    

In the first replication              = - 24,

in the second replication         = - 1.
	Hour, 0, 4

	B 14 031
	
	Total sunshine in minutes        

In the first replication                                             SSS

in the second replication                                         SS 
	Minute, 0, 4

	
	
	Precipitation 
	

	R 02 002
	
	Replicate next 2 descriptors 2 times
	

	B 04 024
	
	Time period in hours                                                 tR 
	Hour, 0, 4

	B 13 011
	
	Total precipitation                                                 RRR 

 no precipitation   = 0

 trace    = - 0.1         
	kg m-2, 1, 5

Encoded as:

     -00001

	
	
	Extreme temperatures
	

	B 07 032
	
	Height of sensor above local ground

(for temperature measurement)                 
	m, 2, 5

	B 04 024
	
	Time period in hours          =  - 12                         
	Hour, 0, 4

	B 12 111
	
	Maximum temperature at height and over period

specified                                                       snTxTxTx 
	°C, 2, 4

	B 04 024
	
	Time period in hours          =  - 12         
	Hour, 0, 4

	B 12 112
	
	Minimum temperature at height and over period specified                                                       snTnTnTn
	 °C, 2, 4

	
	
	Wind data
	

	B 07 032
	
	Height of sensor above local ground

(for wind measurement)                            
	m, 2, 5

	B 02 002
	
	Type for instrumentation for wind measurement

                                                                                   iw
	Flag table, 0, 2

	B 08 021
	
	Time significance            = 2 (time averaged)
	Code table, 0, 2

	B 04 025
	
	Time period                     =  - 10 

(or number of minutes after a significant change of wind, if any)
	Minute, 0, 4

	B 11 001
	
	Wind direction                                                          dd 
If dd = 00 (calm) or dd = 99 (variable), B 11 001 = 0. 
	Degree true, 0, 3

	B 11 002
	
	Wind speed                                                               ff   
	m s-1, 1, 4

	B 08 021
	
	Time significance           

(set to missing to cancel the previous value)
	Code table, 0, 2


3.1.2
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3.1.3
TEST CREX MESSAGE

CREX++

T000103 A000 D01090 D02031 D02032 D02033 D02004 R01000 D02005 D02038 D02044 R01002 D02039 R02002 BO4024 B13011 B07032 B04024 B12111 B04024 B12112 B07032 B02002 B08021 B04025 B11001 B11002 B08021++

63 894 DAR-ES-SALAAM         1 2006 02 22 06 00 -0687 03920 00552 00564 10062 10122 //// // 0000 ///// ///// 00125  2900 2320 071 00168 2500 038 07 03 0073 31 20 10 0001 07 03 08 0073 005 -0006 00 00 -0024 01 0085 -0024 0690 -0001 0060 -0024 00000 //// //// 00125 //// //// -0012 2210 0100 14 02 -0010 060 0025 // ++
7777
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4. The way forward

(a)  Technically there are two types of communication systems used by the Agency;-

Local Exchange which within the country is by means of:-

(i) Leased lines

(ii) SSB

(iii) Telephone lines

(iv) Internet

(v) Cellular ( Primcel-SMS)

Global exchange is done through Nairobi ( RTH) via AMSS which is also used to route data to and from stations within the country.

TMA has selected few stations to compose the normal observations 

( Category 1 ) into CREX messages and route them to the Central Forecast Office for further scrutiny

.

(b)  Surely the successful implementation of the migration to table driven codes in developing countries largely depends on capacity building. Assistance to developing countries in the form of pilot and specific projects is necessary. Since Tanzania has moved this step forward, it is requested that personnel involved in delivering the knowledge be given further training/experience through attachment at advanced centres.  Further TMA needs the assistance in the acquisition of CREX decoders. 

(c) Tanzania has received another request from Ethiopia, likewise Kenya and Uganda have shown interest of joining us in the migration process.  They have all indicated need for training, and this will require financial assistance to enable resource persons to travel to these countries to conduct the course.
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