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Summary and purpose of document

This document contains an abstract of the current status on Data Processing and Forecasting System, the main recommandations of the last meetings and the rapporteur’s proposals to improve the NWP system, including  the forecasting system of the severe weather, in the RA I. 
Action Proposed  

The meeting is invited to take into account the main proposals of the meeting on severe weather forecasting Demonstration projects which have taken place at Maputo, Mozambique 27 February – 2 March 2007
Discussion 

The participants to the last meeting of severe weather forecasting demonstration project, which have taken place at Maputo, Mozambique in 2007, made relevance that  the incidence and impact of disasters are increasing in Africa, mostly due to rising vulnerability from several factors such as poverty (the dominant), development pressures (including low economic growth, rising population pressures and unplanned urbanization), fragile and degraded environment, disease, armed conflict and weak governance. According to the Centre for the Epidemiology of Disasters Database, Africa is the only continent where the regional share of reported disasters in the world total has increased over the last decade. Disasters of hydro-meteorological origin (drought, flood and wind storms) dominate (59% of the total natural disasters), followed by epidemics and insect infestations (36%), in the period 1975-2002.
An alarming feature is the increasing trend in the number of people affected by natural hazards of hydro-meteorological origin in the same period, with drought, flooding and wind storms accounting for 90% of the total number of people affected. 

These evidences call for the need of reversing the trend of increasing vulnerability that requires better early warning systems and addressing disaster risk management as a development issue, since disaster and development are inextricably linked.

In order to mitigate the effectcs of the severe weather in africa,  NWP working group was created and a regional «THORPEX Africa » committee is initiated.

1. 
Reference terms of the RA I NWP working group 
1 Review the African strategy on NWP to increase the availability and use of the NWP products in the RA I. 

2 Develop a diagnosis of the existing situation of the NWP in RA I

3 Models which are under use and the covered domains in the RA I 

4 Update needs in : 

· Human ressources  

· Power computing 
· Telecommunication (hotlines, Internet, satellite …)

· Lateral and Boundary Conditions (LBCs), adapted to the different LAMs

5 Advising countries that are ready to implement a Limited Area Model (LAM)

6 Cooperation on the techniques of verification and post-processing in RA I 

7 Cooperation in parametrization techniques in  RA I

8 To study and advice on : 

· Data assimilation 

· Ensemble Prediction Systems (EPS)

· Interface with the swell forecasting model (WAM)
2. 
Implementation of the WWRP-THORPEX in Africa 

2.1
Introduction 

The research project THORPEX (THe Observing system Research and Predictability EXperiment), which is an experince concerning research on the observation systems and previsibility, is integrated as GARP research programme (Globa Atmospheric Research Programme) to assess the impact of weather forecasts and associated outcomes on the development of mitigation strategies to minimise the impact of natural hazards. 

The various natural disasters in recent decades (drought, locust invasion, floods…), and their impact on populations, have shown how the African continent is vulnerable to extreme conditions.

The main objective of THORPEX is the production of 14-day weather forecasts with useful skill and quantifiable levels of uncertainty. This can be done with the development of a much improved global and regional forecast system, to improve and demonstrate decision-support tools, which utilise advanced forecast products to benefit directly social and economic sectors, with the ability to fully utilise probabilistic forecast information in decision-making. 

The program THORPEX Africa will focus on creating forecasting systems incorporating the complete chain of the Numerical Weather Prediction system. 
In this regard, THORPEX will undertake:

· Improving the quality of the forecast by a research support at the African and international levels and the increased activity of forecasting in Africa. This requires the establishment of research capacity in Africa, improved weather basic system (observation, dissemination, management and treatment) and the widespread use of numerical weather prediction (NWP) in Africa.

· Improving the capacity of African national meteorological services in communication, relations with the users and services.
· Improve and promote weather information to the government, non governmental organizations and people themselves. What is expected is the integration of weather information in decision-making.

· Improve and adapt the response time to an alert in order to mitigate its effects. This requires the involvement of government, local and international organizations.

These objectives have a cost and it must be taken into account the limited resources of Africa. However, the economic and social impacts of this project justify the establishment of comprehensive forecasting system.
2.2  
Africa regional committee THORPEX 

A Regional Committee WWRP-THORPEX Africa will be established and its main tasks will include:

· Set priorities THORPEX in research and development for Africa, following the resources, national and regional needs. 
· Coordinate activities THORPEX Africa with those of other R & D programmes of WMO or outside it, in order to enable Africa to derive maximum benefit of weather information to reduce losses natural disasters, increase agricultural production, sound management and efficient water resources and ensure the wellbeing for all Africans

As known, many African countries are using limited area models, it would be more appropriate that Africa is considering establishing a system of forecasting overall based models LAM high-resolution, rather than based on global models . 
However, it should be noted that this area is not sufficiently explored at the moment and it is in its infancy in terms of research.

That is why, as far as Africa is concerned, priority should be given to: 
· Adoption of a model LAM (ETA, MM5…) 
· Identification of African scientists, with specialties likely to participate in research in the context of Africa THORPEX 
· Additional training in the field of forecasting models suited to all LAM 
· Provision of researchers, adequate material resources (computing power and others) 
· Coordination of THORPEX Africa with other programs THORPEX under the GARP.

3. 
Severe weather   

According to the World Meteorological Organization about 80% of natural disasters worldwide are weather related.  This situation is similar for Southern Africa.  These disasters include flooding, droughts, windstorms, severe storms and extreme temperature related disasters. Consequently national weather services contribute to all stages of disaster risk management, namely mitigation, preparedness, response and recovery.  An integral role of SAWS in disaster risk management in South Africa is the provision of a meteorological early warning service of potential hazardous weather to the country.

Public acceptance and reaction to weather advisories and warnings is quite diverse and complicated in South Africa, due to its mixture of developing and developed areas.  Most rural regions in South Africa are particularly vulnerable to natural disasters due to their limited coping and adaptive capacity as a result of widespread poverty, HIV/AIDS, population growth and the general vulnerability of rural subsistence communities.  In many areas application of weather warnings to meet the needs of society is non-existent.  On the other hand, in some well developed regions industries and communities benefit significantly through the use of early warning products.  South Africa is fortunate enough to have a small but technically well developed weather service, that have established sophisticated systems like weather radars, numerical models, and proper data communication links.  

Any application to enhance societal use of weather warnings must take these realities into account.  The challenge lies in the application of sophisticated new technologies, developed in first world environments, to the benefit of communities at risk in developing environments allowing them to take efficient advantage of weather forecasts, reducing their vulnerabilities and increasing their coping capacities.  

The enhancement of the early warning systems of hazardous weather as an end-to-end system is high on the agenda of SAWS.   This implies that the technical abilities of its forecasters to identify hazards well in time and issue warnings to vulnerable communities must be enhanced.  It also implies development of effective dissemination systems of forecasts and warnings to communities in a way that they understand and can react on.

3.1 
Meeting of severe weather forecasting demonstration project – RA I south eastern Africa (RA I / RSMT-SWFDP) Maputo, Mozambique, 27 February – 02 March 2007


The meeting, at its opening, took the opportunity to discuss in general terms the major challenges experienced in the implementation so far, mainly those experienced by RSMC Pretoria, and the participating Centres of Botswana, Madagascar, Mozambique, Tanzania, and Zimbabwe.  Details of these aspects were reported in the individual reports of the participating centres, and summarized below.  


In summary among the most serious challenges are: 

· Achieving adequate Internet access to SWFDP products by the NMHSs;  

· Achieving sufficient level of capability to routinely use the SWFDP by the NMHSs; 

· Severe weather of high rainfall and strong winds associated with short-lived intense and localized convective activity can cause localized damage, however they not well predicted by global numerical weather prediction models; 

· Achieving an adequate level of operational communications among the participating centres; 

· Receiving feedback from participating NMHS both in real-time (observed severe weather) as well as the completed post-severe weather Evaluation Forms following each event for the primary purpose of evaluating the overall success of the project relative to its goals.  

In another hand, the meeting identified the factors that could potentially contribute to ineffectual warnings. These include:

· Forecasts and warnings inaccuracies and lack of timeliness,

· Lack of a sole authority in issuing warnings,

· Communication and dissemination inadequacies,

· Low credibility of the NMHS and inadequate staffing,

· Ineffective and haphazard coordination with disaster management,

· Inadequate and unsuitable warning content and language,

· Lack of or poor media relations.  

4.
Training aspects

To further assist in the training of forecasters at the NMHSs, Met Office UK and the Secretariat agreed to assist in contacting UCAR – COMET (USA) to obtain DVD versions of the COMET Web-based pages on EPS, stability indices, and possibly other modules relevant to severe weather forecasting for distribution to the NMHSs.  The relevant COMET modules will be linked from the SWFDP Preparatory Training Web site although it is recognized that some of the participating NMHSs have problems with Internet connectivity and line speed.  

5. 
Challenges 
The meeting suggested some point which had to be taken into account to build severe weather systems, attention is needed concerning these points :

· NMHSs are still learning to use new products; more training needed;

·  Poor Internet access - difficulty downloading key products;

· Localized and short-lived strong winds and heavy precipitation are missed by NWP;

· Lack of Nowcasting tools; 

· Consistent feedback from NMHSs; 

· Archiving and case studies.

ANNEX I 

	Severe Weather Evaluation Form EVALUATION FORM (Page 1) 

	SEVERE WEATHER EVALUATION FORM 

	INSTRUCTIONS: 
	: 

	1. This form must be filled in whenever: 
	(1) Severe weather is observed (Sections A and B) 

	(2) A warning has been issued to DM/CPA (Sections A and C) 

	2. Email the completed document to RSMC Pretoria, WMO and other agreed recipients 

	To standardize please put the title “SWFDP Evaluation Form” in the title list of the email 

	A. IDENTIFICATION OF THE SEVERE EVENT 

	NMHS: 
	Alphabetic 

	Region affected: 
	Alphabetic 

	Event Number: 
	Numeric 

	Type of event: 
	Numeric 
	(put the right number in the cell) 

	1: Heavy Precipitation 
	(indicate the most significant phenomenon, 

	2: Strong wind 
	either heavy precipitation or strong wind) 

	Severe convection 
	Numeric 
	(put 1 if extreme phenomena are 

the consequence of severe 

convection or 0 otherwise) 

	B. SEVERE WEATHER OBSERVED (to be completed even if no severe weather has been forecast) 

	JJ 
	MM 
	DD 
	HH 
	MM 

	Start of the event: 
	at 
	UTC 

	End of the event: 
	at 
	UTC 

	Max. observed value: 
	Unit 

	Numeric 
	Alphabetic 

	(According to the event: accumulated precipitation or gusts) 

	Information from the end-users 

	short text explaining the consequences and possibly some figures 

	(number of interventions, casualties, damages, usefulness of the warning ) 


	EVALUATION FORM (Page 2) 

	C. SEVERE WEATHER FORECAST (to be completed even if severe weather did not occur) 

	JJ 
	MM 
	DD 
	HH 
	MM 

	Time of the warning 
	toward DMCPA 
	at 
	UTC 

	Start of the event; 
	forecaster assessment 
	at 
	UTC 

	End of the event; 
	forecaster assessment 
	at 
	UTC 

	Level of risk as appreciated by RSMC 
	(put 1 in the chosen cell) 

	No 
	Low 
	Med. 
	High 

	Level of risk 
	1 day before: 

	Level of risk 
	2 days before: 

	Probabilities of medium range outlooks as appreciated by RSMC 

	Probability 
	3 days before: 
	% 

	Probability 
	4 days before: 
	% 

	Probability 
	5 days before: 
	% 

	Mark for usefulness of products (put 1 in the chosen cell) 

	Guidance 

	RSMC Pretoria 

	KEY 
	NWP
	EPS 

	A = Very useful (basis of the warning) 
	ECMWF 

	B =Useful (aided warning confidence) 
	NCEP 

	C = Neutral (not useful) 
	Met Office 

	D = Negative (misleading) 

	X = Not used 

	Comments including information on usefulness and applicability of used tools 


ANNEX II

STATUS OF RSMCs AND NMCs RELATIVE TO NUMERICAL MODELS (last update 20/11/07)

GM   = Global Model

LAM = Limited Area Model 

Perturbation technique for ensemble prediction systems: SV = Singular Vectors, BGM = Breeding of Growing Modes, LAF = Lagged Average Forecasts, StoP = Stochastic Physics, OP = Observation Perturbations, ETKF = Ensemble Transform Kalman Filter
RA I

	
	
	
	
	
	
	
	DISSEMINATION

	CENTRE
	STATUS
	MODELS
	RESOL.
	LEVELS
	RANGE
	Boundary 
	GTS
	SAT.
	SPECIAL

	DAR ES SALAM
	NMC
	LAM (WRF)
	
	
	
	GFS (NCEP)
	
	
	

	
	
	LAM (HRM)
	
	
	
	GME (DWD)
	
	
	

	GABORONE
	NMC
	LAM (WRF)
	
	
	
	GFS (NCEP)
	
	
	

	
	
	LAM (HRM)
	
	
	
	GME (DWD)
	
	
	

	MAPUTO
	NMC
	LAM (RAMS)
	
	
	
	(from Brazil)
	
	
	

	
	
	LAM (HRM)
	
	
	
	GME (DWD)
	
	
	

	ACMAD
	Special Centre
	access to GM
	
	
	
	
	
	
	special

	HARARE
	Special Centre
	Draught monitoring
	
	
	
	
	
	
	special

	LA REUNION

 
	Tropical Cyclone (T.C.) RSMC
	full access to GM
	
	
	
	
	GTS
	SAT
	special

	
	
	full access to LAM (ALADIN)
	10 km
	
	
	
	
	
	

	ALGIERS
	Geographical RSMC
	LAM (ETA)
	36 km
	28
	 72 h
	GFS (NCEP)
	GTS
	
	Internet

	
	
	LAM (ALADIN)
	12 km
	46
	 48 h
	ARPEGE 
	LAN
	
	special

	CAIRO
	Geo. RSMC
	LAM (ETA)
	33 km
	36
	120 h
	GFS (NCEP)
	
	
	

	
	
	LAM nested non-hydro. (MM5)
	63, 21and 7 km
	36
	 48 h
	GFS (NCEP)
	
	
	

	CASABLANCA
	Geo. RSMC
	LAM (ALADIN-NORAF)
	31 km
	37
	 72 h
	ARPEGE (France)
	GTS
	
	special

	
	
	LAM (ALADIN/ALBACHIR) 3D-VAR
	16 km
	37
	 72 h
	ALADIN-NORAF
	
	
	

	DAKAR
	Geo. RSMC
	LAM (ETA)
	22 km
	50
	 72 h
	COLA, USA)
	GTS
	
	

	
	
	LAM (HRM)
	22 km
	40
	 72 h
	GME (DWD)
	
	
	

	NAIROBI
	Geo. RSMC
	access to GM
	
	
	
	
	GTS
	
	

	
	
	LAM (HRM)
	28 km
	40
	 24 h
	GME (DWD)
	
	
	

	
	
	LAM (WRF)
	
	
	
	GFS (NCEP)
	
	
	

	PRETORIA 
	Geo. RSMC
	LAM (UM)
	12 km
	38
	 48 h
	GM(UM) UKMO
	GTS
	Fax
	

	
	
	GM (ECHAM) Ens. 12 members  LAF
	T42
	L19
	6 month
	
	
	
	

	TUNIS
	Geo. RSMC
	LAM (ALADIN)
	12.5 km
	L41
	 48 h
	ARPEGE (France)
	
	
	


ANNEX III

COMPUTERS USED FOR DATA PROCESSING AT RSMCs AND NMCs -  
RA I

	CENTRE
	MAINFRAME (number cruncher)
	SECONDARY COMPUTER(S)
	WORK STATIONS

	ACMAD
	
	INTEL based servers (AMEDIS system) – SUN SPARC
	PCs

	GABARONE
	
	PC cluster
	

	HARARE
	
	
	IBM PSs - PCs

	ALGIERS
	
	PC Pentium IV 
	30 PCs – Supercomputer in 2009

	CAIRO
	IBM S/390
	4 HP 750C
	12 IBM PC 300 GL, 18 PC Pentium

	CASABLANCA
	IBM RS 6000 SP
	SUNSPARK 1000
	SGI - 3 DEC ALPHA - MOTOROLA

	DAKAR
	
	
	PCs

	MAPUTO
	
	HP wx 9300, Dell Precision 470n
	

	NAIROBI
	
	PCs Pentium III, VAX3900 – VAX 11/750
	SGI – PCs

	LA REUNION
	
	
	Work Stations

	PRETORIA
	NEC SX8
	2 SGI Origin 200, 2 SGI Indigo –- SUN Enterprise 3000
	PCs

	TUNIS
	IBM 
	2 DELL Xeon, HP715/80, HP 755/80
	


ANNEX IV

· 24 H verification statistics

· Model : ALADIN/Algérie 

	 

 
	Jan.

2007
	Feb.

2007
	Mar.

2007
	Apr.

2007
	May
2007
	Jun.

2007
	Jul.

2007
	Aug.

2007
	Sep.

2007
	Oct.

2007
	Nov.

2007
	Dec.

2007

	MSLP                
	RMSE
BIAS

MAE

AC
	0.92

0.28

0.73

0.98
	0.87

0.13

0.67

0.98
	1.40

0.05

0.87

0.88
	1.50

0.06

0.92

0.89
	1.01

0.00

0.76

0.98
	0.88

-0.21

0.72

0.96
	1.00

-0.09

0.77

0.94
	1.1

-0.02

0.84

0.94
	1.06

0.09

0.81

0.95
	0.90

0.23

0.72

0.96
	0.93

0.28

0.73

0.98
	0.99

0.39

0.78

0.98

	Temperature     
 at 850 hPa                                    
	RMSE

BIAS

MAE
	0.69

-0.27

0.55
	0.59

-0.30

0.53
	1.42

-0.30

0.84
	1.46

-0.12

0.84
	0.83

-0.17

0.64
	0.74

-0.21

0.61
	0.85

0.03

0.67
	0.94

0.05

0.71
	0.88

0.02

0.66
	0.75

-0.02

0.58
	0.70

-0.03

0.48
	0.69

-0.09

0.53

	Geopotential     

at   850hPa                                
	RMSE

BIAS

MAE
	4.48

1.76

3.53
	4.26

0.47

3.89
	17.96

5.20

9.15
	11.74

2.37

6.89
	4.88

1.07

3.74
	3.57

-1.12

2.95
	4.73

-2.01

3.85
	5.02

-0.79

3.93
	4.86

-0.33

3.78
	6.37

3.60

5.18
	5.12

0.21

4.27
	4.77

1.64

3.79

	Temperature     
at  500 hPa                                    
	RMSE

BIAS

MAE
	0.59

-0.27

0.55
	0.46

-0.01

0.43
	1.21

-0.15

0.74
	1.56

-0.28

0.88
	0.75

-0.32

0.57
	0.62

-0.23

0.51
	0.71

-0.27

0.56
	0.78

-0.3

0.61
	0.73

-0.34

0.58
	0.75

-0.30

0.59
	0.59

-0.15

0.48
	0.66

-0.17

0.51

	Geopotential     

at   500 hPa                                   
	RMSE

BIAS

MAE
	6.60

0.81

4.92
	3.68

-0.97

3.29
	28.10

1.35

12.24
	23.84

-2.24

10.91
	7.23

-2.73

5.53
	6.10

-4.56

5.18
	6.17

-3.85

5.01
	6.16

-2.88

4.89
	6.06

-3.06

4.89
	6.49

0.84

5.09
	6.22

-0.93

5.78
	6.64

-0.21

5.14

	Component      
 of wind (u)  at 850 hPa                            
	RMSE

BIAS

MAE
	1.64

-0.20

1.22
	1.57

0.32

1.41
	3.08

0.03

1.97
	3.01

0.13

2.06
	2.47

0.25

1.83
	2.19

0.29

1.76
	2.46

0.24

1.89
	2.68

0.14

2.01
	2.59

0.26

1.95
	2.26

0.24

1.73
	1.87

0.15

1.46
	1.75

0.12

1.33

	Component       
 of wind (v) at 850 hPa                                    
	RMSE

BIAS

MAE
	1.51

0.03

1.14
	1.20

0.15

1.08
	3.13

0.17

1.94
	2.67

0.21

1.87
	2.41

0.24

1.76
	2.19

0.09

1.73
	2.42

0.03

1.84
	2.68

0.19

2.00
	2.68

0.20

2.01
	2.22

0.07

1.70
	1.89

0.10

1.45
	1.75

0.07

1.31


ANNEX V
· 48 H verification statistics

· Model : ALADIN/Algérie

	 

 
	Jan.

2007
	Feb.

2007
	Mar.

2007
	Apr.

2007
	May
2007
	Jun.

2007
	Jul.

2007
	Aug.

2007
	Sep.

2007
	Oct.

2007
	Nov.

2007
	Dec.

2007

	MSLP                
	RMSE

BIAS

MAE

AC
	1.15

0.32

0.91

0.95
	1.13

0.06

0.87

0.91
	1.60

-0.06

1.09

0.87
	1.68

0.06

1.11

0.82
	1.30

-0.08

1.01

0.96
	1.13

-0.43

0.94

0.91
	1.25

-0.22

0.99

0.87
	1.38

-0.15

1.08

0.90
	1.29

-0.07

1.01

0.95
	1.17

0.26

0.93

0.92
	1.20

0.31

0.95

0.95
	1.25

0.45

0.99

0.96

	Temperature     
 at 850 hPa                                    
	RMSE

BIAS

MAE
	0.96

-0.34

0.76
	0.77

-0.34

0.65
	1.55

-0.51

1.05
	1.77

-0.12

1.11
	1.15

-0.44

0.90
	1.12

-0.48

0.91
	1.17

-0.11

0.93
	1.24

0.01

0.96
	1.13

-0.06

0.86
	1.09

-0.08

0.85
	0.97

-0.05

0.74
	0.95

-0.09

0.73

	Geopotential     

at   850hPa                                
	RMSE

BIAS

MAE
	7.84

4.06

6.21
	5.58

4.05

5.06
	20.17

6.04

11.81
	15.24

6.49

9.76
	7.41

0.84

5.89
	5.97

-0.83

4.74
	6.57

-0.67

5.28
	7.63

1.48

6.05
	7.39

0.88

5.57
	8.96

4.21

7.23
	7.19

1.39

5.63
	8.05

2.41

6.46

	Temperature     
at  500 hPa                                    
	RMSE

BIAS

MAE
	0.96

-0.10

0.71
	0.76

-0.20

0.61
	1.49

-0.30

1.02
	1.76

-0.44

1.11
	1.02

-0.52

0.79
	0.87

-0.28

0.72
	0.98

-0.4

0.78
	1.00

-0.42

0.80
	0.97

-0.38

0.75
	1.11

-0.46

0.86
	0.86

-0.05

0.74
	1.06

-0.23

0.79

	Geopotential     

at   500 hPa                                   
	RMSE

BIAS

MAE
	12.52

3.04

9.14
	7.53

4.08

6.31
	30.03

0.47

16.09
	28.27

0.07

14.66
	11.68

-5.62

9.11
	9.50

-6.28

7.57
	8.14

-4.09

6.39
	9.08

-1.19

7.07
	9.86

-2.41

7.20
	10.66

-0.02

8.29
	9.77

-0.08

7.65
	13.72

0.28

10.53

	Component      
 of wind (u)  at 850 hPa                            
	RMSE

BIAS

MAE
	2.10

-0.11

1.57
	1.96

0.08

1.55
	3.62

0.01

2.49
	3.56

0.20

2.58
	3.02

0.42

2.24
	2.74

0.22

2.22
	3.08

0.29

2.39
	3.25

-0.10

2.49
	3.15

0.29

2.38
	2.97

0.24

2.28
	2.41

0.17

1.83
	2.39

0.04

1.81

	Component       
 of wind (v) at 850 hPa                                    
	RMSE

BIAS

MAE
	1.98

-0.04

1.49
	1.52

0.38

1.34
	3.43

0.15

2.35
	3.30

0.17

2.41
	3.02

0.13

2.25
	2.81

0.01

2.24
	2.98

0.07

2.29
	3.28

0.43

2.49
	3.26

0.42

2.46
	2.90

0.02

2.21
	2.45

0.14

1.83
	2.41

0.06

1.81
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