REPORT ON THE RA II/VI TRAINING SEMINAR ON TABLE DRIVEN CODES

(Muscat, Oman, 10-14 December 2005)

INTRODUCTION

1. The RA II/VI Training Seminar on Table Driven Codes took place from 10 to 14 December 2005, in Muscat at the kind invitation of Oman.  The venue was the conference room of Muscat, Chamber of Commerce, which included interpreter booths and interpreting equipment, most appropriate for the Russian-English interpretation.  Taking advantage of the presence of experts from the CBS Expert Team on Data Representation and Codes during the previous week, the resource persons were Dr Eva Cervena from Czech Reublic, Mr Jeff Ator from USA, Dr Simon Elliott from EUMETSAT and Joël Martellet from WMO.  The interpreters were Ms Olga Petrova and Mr Vasily Sobolev.; their performance was excellent during the seminar, and often outside the time, when Russian speaking participants needed help.  Thirty-one participants from 19 different countries from RA II and VI attended the seminar (the list of participants is given in Annex I).  The Acting Director General of Civil Aviation and Meteorology, representing the Permanent Representative of Oman with WMO, Mr Abdul Rahim Bin Salem Ali Al Harmi opened the Seminar on Monday 10 December at 10 a.m.  He welcomed the participants and said that Oman was proud to host this Training Seminar on Table Driven Codes.  He stressed the importance of such seminar to day for countries that need to enhance their meteorological service for more automation and especially data processing capabilities.  He stated that Oman will do its best to keep up the challenge and had definitely planned to upgrade its capabilities 

2. The representative of WMO thanked the Sultanate of Oman for hosting the seminar and providing excellent organisation, facilities and hospitality.  He said it was often forgotten that the WMO codes were fundamental to meteorology because they made possible the real-time exchange of data, which were the raw material for all meteorological applications.  He recalled that the fourteenth WMO congress, which met in 2003, supported the conclusions of the WMO Commission for Basic Systems that table-driven code forms were the solution to satisfy the demands of the rapidly evolving science and technology.  Congress noted with satisfaction that CBS had developed a thorough plan for a WMO-wide migration to table-driven code forms.  The plan recommends an evolution over several years leading eventually to all observations to be exchanged in BUFR.  Congress had stressed that the successful migration in developing countries would depend on capacity building and that training was a fundamental prerequisite of the migration process.  The main purpose of the seminar was to assimilate the philosophy and structure of table driven codes, to learn how to cope with encoding/decoding programs, to understand the procedures on how to bring new parameters and data types into these new codes, and to understand the Migration plan approved by Congress.  Participants were urged to take advantage of the CD-ROM given to them at the end of the seminar, to use that information to train their own colleagues in their meteorological services.  The programme of the seminar is given in Annex II.

LECTURES-PRACTICAL SESSIONS

3. The first presentation, by Joël Martellet, introduced the Table Driven Codes and the reason for their use by the meteorological community.  Then, Dr Eva Cervena from the Czech Republic and expert of the CBS Team on Codes and Data Representation, explained the CREX code, which, by its human readability is an excellent mean for understanding the BUFR code.  Practical exercises helped the participants to understand the philosophy of CREX and BUFR.  Dr Simon Elliott from EUMETSAT delivered an overview of GRIB 2 enabling the participants to understand the structure and the functionality of the code.  Jeff Ator from NCEP, USA then explained BUFR.  A whole day was dedicated to hands-on session on PC workstations running under Windows where encoding and decoding BUFR software from OPERA, Czech republic and Slovakia were demonstrated.  The last day, procedures to be followed for officially expanding the TDCF were explained and a presentation to described the main aspects of the WMO migration plan to TDCF. 

QUESTIONS-NEEDS

4. Questions by participants were asked mostly at the end of the lectures.  Many participants were really discovering the subject in that seminar.  Many did not know at all of these new code forms.  Some participants stressed that they would like more seminars of this kind and stressed that they would need much more assistance to follow the migration path: automation and BUFR/CREX decoding, then centralized BUFR production or encoding in CREX, then automated production of BUFR.  They would like assistance by all the ways WMO could provide:

· Expert mission:

· for assessment

· for help to develop and implement national migration plan

· More training: seminars, fellowships

· VCP project

· Help for finding financing (RCD)

· etc..

STATUS, PLAN OF OMAN DEPARTMENT OF METEOROLOGY

5.
A visit to OMAN Department of Meteorology revealed a meteorological service doing well.  They make good use of the products from advanced centres (ECMWF, DWD, Exeter), and also running twice a day two limited area models at 25 km and 7 km resolution.  They use the German HRM model receiving the boundary conditions from Offenbach with a good Internet link.  A verification package was developed by Oman and they had offered it to all interested WMO Members.  The Department of Meteorology has planned to upgrade their data processing capabilities.  Oman is surely one of the leader countries in the region for operational meteorology.

ANNEX I

LIST OF PARTICIPANTS

LECTURERS

	Dr Eva CERVENA
Czech Hydrometeorological Institute

Na Sabatce 17

PRAHA-4 14306

Czech Republic


	Tel:  + 4202 4403 22 15

Fax: + 4202 4403 22 35

E-mail:  cervena@chmi.cz 

	Mr Jeffrey ATOR

NOAA

National Weather Service (W/NP12)

National Centers for Environmental Prediction

World Weather Building, Rm 307

5200 Auth Road

Camp Springs, MD 20746-4304

USA


	Tel:     + (301) 7638000 x7104 

Fax:    + (301) 7638381

Email :  jeff.ator@noaa.gov

	Dr Simon ELLIOTT
EUMETSAT

Am Kavallerlesand 31

Postfach 100555

64205 Dartmstadt 

Germany


	Tel:  + 49 615 18 077

Fax: + 49 615 18 075 55

E-mail: elliott@eumetsat.de


	Mr Joël MARTELLET

WMO Secretariat

7 bis avenue de la Paix

Case postale 2300

1211 GENEVE 2

Switzerland


	WWW website:

www.wmo.int/web/www/www.html
Tel:     +(41 22) 730 8313

Fax:    +(41 22) 730 8021
Email: jmartellet.@wmo.int

	INTERPRETERS
	

	Ms Olga PETROVA

Chief International Cooperation Department

Meteoagency of Roshydromet

Russian Federation Federal Service for Hydrometeorology and Environmental Monitoring

(Roshydromet)

Novovagan kowvsky Street, 12

123995 Moscow

Russia


	Tel.: + 7 095 252 38 73 / 252-08-08

Fax: + 7 095 255 52 26 / 252 55 04

Email: olpetrova2004@yandex.ru


	Mr Vasiliy SOBOLEV
All-Russian Research Institute of Hydrometeorological Information - World Data Centre (RIHMI-WDC)

6, Korolyov St.

Obninsk

249035 Kaluga Region, Russia. 

(For Mr V. Sobolev, It is also possible to use the following address: Department for Science and International Cooperation, 12 Novovagan'kovsky Street, 123 995 Moscow
	Tel.:  + 7-08 439-74 183 (office), 

         + 7-08 439-52 725 (home)

Fax:  + 7-09 525-52 225

E-mail: sobolev@meteo.ru

	PARTICIPANTS
	

	Mrs Reyhan MAMMADOVA

50 Heydar Aliyev ave.

AZ1154

Baku

Azerbaijan


	Tel:     +99 412 493 16 60 
Fax:    +99 412 441 56 85

Email:  meteo11@rambler.ru

	Mr Anwar AL-MULLA
Civil Aviation Affairs

Directorate of Meteorology

P.O. Box 586

Bahrain

Bahrain


	Tel:     +973 1732 1177
Fax:    +973 1732 0630

Email:  a-almulla@gawab.com

	Mrs Osadze MAKVALA

150 David Agmashenebeli avenue

Tbilisi

Georgia


	Tel:     +99532 95 08 49
Fax:    +99532 95 50 06

Email:  marinamet@ranbker.ru

	Mr Ebrahim MIRZAEE HAJIBAGHLOU
Islamic Republic of Iran Meteorological Organization (IRIMO)

P.O. Box 13185-461

Teheran

Islamic Republic of Iran


	Tel:     +98 21 6602 5047
Fax:    +98 21 6600 0417

Email:  intl-affairs@irimet.net

	Mr Abdel Naser SAMHOURI
Jordan Meteorological Department

P.O. Box 341011

Amman

Jordan


	Tel:     +9626 4892408
Fax:    +9626 4894409
Email: a-naser72@yahoo.com

	Mrs Galina I. KABANOVA
Republican State – Owned Entreprise

Kazhydromet

32, Abay ave.

050022 Almaty

Kazakhstan


	Tel:     +732 7254 22 74
Fax:    +732 7267 64 64

Email:  kabanova@meteo.kz

	Mrs Tatiana G. CHERNIKOVA
Main Hydrometeorological Administration

1, Karasuiskaya Street

Bishkek GSP 720017

Kyrgystan


	Tel:     +996 312 610 339
Fax:    +996 312 214 422

Email:  kgmeteo@kyrgyzmeteo.elcat.kg

	Mr Sammy AL-OTHMAN
Directorate General of Civil Aviation

Department of Meteorology

P.O. Box 17

13001 Safat

Kuwait


	Tel:     +965 472 24 12

Fax:    +965 472 73 26

Email:  orga@kuwait-airport.com.kw


	Mr Faysal AL BANNA
Rafia Hariri Internacional Airport

Meteorological Department

Beyrouth

Liban


	Tel:     +961.3.258 043

Fax:    +961 1 629 046
Email:  psps2@hotmail.com

	Mr Hassan BUHADOUD

Meteorological Department

Civil Aviation Authority 

P.O. Box 3000

Doha

Qatar


	Tel:     +974 465 65 90

Fax:    +974 465 95 41 
Email:  buhadood@hotmail.com

	Mr Ashraf Abdulgani ABULHAMAIL
Presidency of Meteorology & Environment (PME)

B.P. Box 1358

Jeddah 21431

Saudi Arabia


	Tel:     +2 651 23 12 Exit 3232

Fax:    +2 652 36 39 
Email:  ash3336@yahoo.com

	Mr Saeed Falaih ALEHYANY
Presidency of Meteorology & Environment (PME)

B.P. Box 1358

Jeddah 21431

Saudi Arabia


	Tel:     +2 651 23 12 Exit 3268

Fax:    +2 652 36 39 
Email:  lehyany2000@hotmail.com

	Mr Fazi Hassan AL-KHUZAIE
Presidency of Meteorology & Environment (PME)

B.P. Box 1358

Jeddah 21431

Saudi Arabia


	Tel:     +2 651 23 12 Exit 119

Fax:    +2 657 01 87 
Email:  falkhuzaie@yahoo.com

	TURKI AL SHARIF
Presidency of Meteorology & Environment (PME)

B.P. Box 1358

Jeddah 21431

Saudi Arabia


	Tel:     +2 651 23 12 Exit 119

Fax:    +2 657 01 87 


	MOHAMMED NOOR AHMED J
Presidency of Meteorology & Environment (PME)

B.P. Box 1358

Jeddah 21431

Saudi Arabia


	Tel:     +2 651 23 12 Exit 119

Fax:    +2 657 01 87 


	Mr Muhammed AL-NAHHAS
Meteorological Department

Mazzeh Jabble

P.O. Box 4211

Damascus

Syrian Arab Republic


	Tel:     +963 116613576
Fax:    +963 11 6620553
Email:  syr-meteo@mail.sy

	Mr Makhmad SAFAROV
Main Admin. of Hydrometeorology and

Monitoring of the Environment

Ministry of Environment

47 Shevchenko Str.

734025 Dushanbe

Tajikistan


	Tel:     +.992 372 21 41 24
Fax:    + 992 372 21 55 22
Email:  mahmad@meteo.tj

	Mr Tayfun DALKILIC

Kütütcü Ali Bey Caddesi N°4

Meteoroloji Genel Müdürlügit

06120 Ankara

Turkey


	Tel:     +90 312 3022602
Fax:    +90 312 3593430
Email:  tdalkilic@meteor.gov.tr

	Mr Cetin KABAHAN
Turkish State Meteorological Service

Telecommunications Department Airectorate

06120 Kabala

Ankara

Turkey


	Tel:     +90 312 302 26 00
Fax:    +90 312 361 23 64

Email:  ckarahan@meteor.gov.tr

	Mr Nazarkuly SHAKULIYEV
National hydrometeorological Committee at

Cabinet of Ministries of Turkmenistan

81 Azadi Street

744000 Ashgabat

Turkmenistan


	Tel:     +99312 353354
Fax:    +99312 392685
Email:  meteo@online.tm


	Mr Faisal Hamad Salman AL MUHERI
P.O. Box 900

Abu Dhabi

UAE


	Tel:     +971 2 666 7776
Fax:    +971 2 666 1575

Email:  uaemet@uaemet.gov.ae

	Mr ABDULLA AHMED OBAID AL ALI
P.O. Box 900

Abu Dhabi

UAE


	Tel:     +971 2 666 7776
Fax:    +971 2 666 1575

Email:  uaemet@uaemet.gov.ae

	Mr Sanjar SHODIEV

Hydrometeorological Technical Scool

45, Z. Kabulov Street

700019 Tashkent

Uzbekistan


	Tel:     +998 771 133 61 80
Fax:    +998 771 136 07 58

Email:  uzhymet@meteo.uz

	Mr Aziz ABDUKARIMOV

72, K. Mathsumov Street.

700052 Tashkent

Uzbekistan


	Tel:     +998 711 136 07 58
Fax:    +998 711 133 20 25

Email:  uzhymet@meteo.uz


	Mr Mohammed Abdullah AL LISANI
Yemen Meteorological Service

Hadda

P.O. Box 7145

Sana’a

Republic of Yemen


	Tel:     +967 1 419 771
Fax:    +967 1 419 770 / 78

Email:  yms@yemen.net.ye
            allisani107@yahoo.com

	Mr SULIMAN YOUSF AL SALMI
DGCAM

MASCAT MET OFFICE

P.O.BOX 1, P.C 111

Sultanate of Oman


	Tel:        +968 24519610

 Fax:       +968 24519363

 Email: s.alsalmi@met.gov.om

	Mr SULTANE SALIM AL YAHYAI
DGCAM

MASCAT MET OFFICE

P.O.BOX 1, P.C 111

Sultanate of Oman


	Tel:        +968 24519610

 Fax:       +968 24519363

 Email: s.alyahyai@met.gov.om

	Mr FAWZI BADER AL BUSAIDI
DGCAM

MASCAT MET OFFICE

P.O.BOX 1, P.C 111

Sultanate of Oman


	Tel:        +968 24519610

 Fax:       +968 24519363

 Email: f.albusaidi@met.gov.om

	Mr ABDULLAH  MASOUD AL TAMIMY
DGCAM

MASCAT MET OFFICE

P.O.BOX 1, P.C 111

Sultanate of Oman


	Tel:        +968 24519610

 Fax:       +968 24519363

 Email: altamimy2000@yahoo.com

	Mr KHALID AHMED AL NJAR
DGCAM

SALALAH MET OFFICE

P.O.BOX 1, P.C 111

Sultanate of Oman


	Tel:        +968 23185

 Fax:       +968 24519363

 

	Mr MOHAMMED SAID AL SHAHRI
DGCAM

SALALAH MET OFFICE

P.O.BOX 1, P.C 111

Sultanate of Oman


	Tel:        +968 23204185

 Fax:       +968 23292464




Regional Training Seminar on Table Driven Code Forms

(Muscat, Oman, 10-14 December 2005)

Programme

	
	Saturday 10

Overview – BUFR/CREX
	Sunday 11

GRIB 2- BUFR 
	Monday 12

Internet demo- CREX 
	Tuesday, 13

BUFR Descriptors, Tables

Decoding and encoding software
	Wednesday 14

Updating the Code Forms and Migration to Table Driven Codes Forms  

	0900

1000

1030

Coffee

Break

1100

1200
	Registration 

Opening

	Introduction to GRIB Edition 2

· Overview - General Description

· Code Structure

- Code Sections

- Iterations

(Simon Elliott))
	Demonstration on Internet access to Code Tables and migration information in WMO Web site and decoding/encoding software sites

(Jeff Ator)
	CREX Exercises

(Eva Cervena)

BUFR Code layouts and Tables:

- BUFR Descriptors

- BUFR Tables

(Jeff Ator)
	Applications of CREX

(Joel Martellet)
Codes Updating Procedures

(Joël Martellet)

	
	
	
	
	
	

	
	Introduction to Table Driven Codes, Binary Codes in comparison to traditional alphanumeric codes, the reasons for using Table Driven Codes

(Joël Martellet)
	- GRIB 2 Code Templates and Tables

- Identification of Parameters

- Hints on GRIB2 compression schemes

- Updating the Code Form

(Simon Elliott)

	- Examples of manually encoding and decoding CREX data

- Encoding and decoding of a very simple report (hands-on session)

(Eva Cervena)
	- Applications of BUFR

(Jeff Ator)
- Interfacing the decoding software within an NMC pre-processing system

(Jeff Ator)
	The Migration to Table Driven Code Forms

(Joël Martellet)


	
	Lunch
	Lunch
	
	Lunch
	- Review of the Seminar

· Discussion 

- Wrap up

- Closing ceremony.

	1330

1500
	- General philosophy of Table Driven Code Forms: BUFR and CREX

· Self-description

· Code Structures

·  BUFR and CREX Tables

· Common features

· Differences

(Simon Elliott)
	- Interfacing the GRIB 2 decoding software within an NMC pre-processing system

 (Simon Elliott)

Examples of some GRIB 2 applications: satellite products

(Simon Elliott)
	Visit of Oman Meteorological Department


	· Example of a software decoding package and of encoding routines 

 (hands-on session)

(Eva Cervena, Jeff Ator)
	

	Coffee

Break

1530

1700
	- CREX code layouts and Tables:

· Sections of a CREX Message

· CREX Descriptors

- CREX Tables

(Eva Cervena)
	BUFR Code layouts and Tables:

- Sections of a BUFR Message

(Jeff Ator)
	Excursion


	· Example showing decoding facilities and visualization software of decoded data

(hands-on session)
(Eva Cervena, Jeff Ator) 
	


