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1 Introduction 

Iceland GeoSurvey1 (eland GeoSurveys8610 \h kar station and ADC2 and the United 

Nations Economic Commission for Africa 3  (UNECA) signed a Letter of Agreement 

(LoA) in 2015 regarding collaboration in the “Establishing Operational Capacity for 

Building, Deploying and Using Numerical Weather and Seasonal Prediction Systems in Small 

Island States in Africa (SIDs)” project. 

The specific objectives of the collaboration were the following: 

 Build capacity of National Meteorological and Hydrology Services (NMHS) staff 

on the use of the WRF atmospheric model for weather and seasonal forecasting, 

interpretation of model results, and the use of observations to verify and improve 

model simulations. 

 Establish a platform for integrating short to medium range weather forecasts, as 

well as seasonal forecasts, into already existing infrastructure at NMHS and 

Regional Climate Centres. 

 Improve understanding of existing model results and forecast verification, for 

improving decision-making on the time scale of days to weeks. 

To meet these challenges the operational Weather On Demand (WOD) forecasting 

system [1], developed by Belgingur, has been installed in Cabo Verde and the Seychelles, 

as well as have been shipped to Guinea-Bissau. The system is also being deployed for 

the Pan-Africa region4, with forecasts being disseminated to collaborating NMHSs5. 

As part of the capacity building, a tri-lingual online course6 describing the fundamentals 

of atmospheric modeling was developed. Furthermore, three workshops have been 

organized, combining academic lectures and hands-on training.  

These components will now be described in more detail. 

2 Overview of project activities 

The LoA between UNECA and ÍSOR was signed on 1 June 2015 but work on some of the 

work packages had already begun before that time. We refer to the Phase-2 report of the 

project [2] for a detailed description of activities taking place between April and 

December 2015. 

December 2015 

During the COP21 conference in Paris a side event focused on the on-going capacity 

building for the African SIDs was organized by UNECA. At this side event, Dr. 

Rögnvaldsson gave a talk describing the current project.  

                                                      

1 http://www.isor.is 
2 http://www.belgingur.eu 
3 http://www.uneca.org 
4 http://uneca.belgingur.is 
5 http://u-ram.belgingur.is:8080 
6 http://www.m2lab.org 
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Work continues on improving the quality of the code producing the point forecasts 

(named PointForecastGenerator) as well as code optimization for the quality assurance 

system. Installation of computer clusters continues and work on the on-line e-WRF 

course continues, material is prepared for translation from English to French and 

Portuguese. 

January 2016 

The tri-lingual on-line course on atmospheric modeling is up and running. Work 

continues on optimizing the quality assurance code and preparations are made for the 

Numerical Weather Prediction (NWP) conference that is to be held in the Seychelles in 

February. Configuration and installation of clusters is finished, with assistance from 

specialists from Opin kerfi in Iceland. 

February 2016 

The WeatherHills database for observations and point forecasts is deployed and 

documentation of the quality assurance system is prepared. Final preparations for the 

NWP conference in the Seychelles take place. The conference is held between 23 and 26 

of February with participants coming from Brazil, Gambia, Ghana, Guinea-Bissau, 

Iceland, Italy, Madagascar, Mauritius, Poland, Senegal, Seychelles, and Sudan. The 

cluster for the NMHS in Seychelles is shipped from Iceland and installed during the 

conference. On-line support is given to Seychelles system administrators to assist with 

issues related to their network configuration. 

March 2016 

Work on the WOD software back-end, needed to provide information to the new web 

interface, continues. Development and implementation of a Dynamic DNS network 

solution for the clusters is implemented. This is necessary as the NMHS in Africa rarely 

have control over their IP numbers, and if they do, they only have access to a very limited 

number of IP numbers. Work on the project application for a seasonal forecasting system 

for Africa and the Indian Ocean rim countries continues. On-line support to the NMHS’s 

Seychelles system administrators continues. 

April 2016 

Work on the WOD software back-end, needed to provide information to the new web 

interface, continues as does the on-going support the Seychelles system administrators. 

Work on the project application for a seasonal forecasting system for Africa and the 

Indian Ocean rim countries continues. 

May 2016 

Work on the WOD software back-end, needed to provide information to the new web 

interface continues, as does the work on the seasonal forecasting application. General 

bug-fixes and software improvements to the WOD forecasting system are deployed. 

Preparations are made to have a graduate student of Prof. Angel Ruiz Angulo (at the 

University of Mexico) visit the University of Bergen in the fall of 2016. The purpose of 

his visit will be to implement a storm surge model for the coast of W-Africa as well as 

the Greater Horn of Africa and SE-Africa coastline. The storm surge model will be forced 

with data from the operational Pan-Africa WOD forecasting system. 
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June 2016 

Work on the WOD software back-end, needed to provide information to the new web 

interface continues. The WOD system is shipped to Guinea-Bissau with cluster network 

taking advantage of the Dynamic DNS solution developed earlier. A Ramadda data 

server is installed in order to disseminate the Pan-Africa forecasts to collaborating 

NMHS. Work continues on the seasonal forecasting project application. 

July 2016 

Mr. Alioune Diallo, Information Technology (IT) expert from UNECA, visits Iceland and 

is briefed on issues related to installations of the WOD system. Mr. Diallo is now 

prepared to provide on-site assistance where needed, in particular in Guinea-Bissau, 

Cabo Verde and the Seychelles, but system administrators at the Seychelles NMHS are 

still facing unresolved network problems.  

Work on the WOD software back-end, needed to provide information to the new web 

interface continues. The WOD system is shipped to Cabo Verde. The seasonal 

forecasting project application is finished and moved to the fund racing phase. Official 

WOD documentation [1, 3] is published and an article describing the current project is 

submitted to the EOs [4]. 

August 2016 

In light of growing demands for the functionality of the system, a decision is made to 

upgrade the WOD software to simplify future upgrades and the integration of the back-

end with the on-going website development. Work continues on new plot-types, as 

requested by users (plots on pressure levels). The Quality Assurance code is re-written 

in Python, but it used to be a blend of Fortran77 and Python. 

September 2016  

System re-design and coding continues as does the re-write of the Quality Assurance 

code. Web design and coding continues by the Hugsmiðjan software team. 

October 2016 

The Quality Assurance system is now completely re-written in Python, making it 

considerably more flexible and tunable for different regions. Work on locating and 

importing observations in Africa begins. Refining of the system code continues. 

November 2016 

Observations from the NOAA MADIS website are integrated with the WOD forecast 

verification system. The design of the API (Application Program Interface) for forecast 

verification is under way as is website design and coding. 

December 2016 through January 2017 

Software development continues, main focus is now on coding the new website widgets 

and properly linking the WOD back-end to them. Three abstracts, all of which have been 

accepted, describing the various aspects of the WOD system and the current project are 

submitted to the EGU conference to be held in Vienna in April 2017 [5, 6, 7]. 
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February 2017 

A forecast verification workshop is held in Addis Ababa as part of the CR4D conference. 

The WOD system is introduced to conference participants and a number of lectures are 

given, both focusing on forecast verification and the use of WOD for energy applications. 

During the last day of the conference, a hands-on training session is held where results 

from the Pan-African WOD system is compared to regional observations. Later on, Mr. 

Logi Ragnarsson visits the Seychelles Met. Agency and performs a system upgrade as 

well as customizing the system to the needs of Seychelles Met. Agency and gives training 

to local staff. The system is now running operationally and is in full use by the Seychelles 

Met. Agency (http://syn.meteo.gov.sc). 

March 2017 

WOD system in Cabo Verde is upgraded to the latest version. The WOD system is now 

running operationally and is in full use by INMG (http://www.inmg-wod.org). The 

website if bi-lingual, i.e. material is available in both English and Portuguese. The 

benefits of the system re-design proof it’s worth as the latest upgrades are implemented 

seamlessly to the Seychelles Met. Agency installation. The plan was to upgrade the 

Guinea-Bissau system as well, but as we did not receive the necessary information from 

the Guinea-Bissau Met. Agency in time, this was unfortunately not possible. 

Consequently, the Guinea-Bissau system is still off-line. System description and user-

guide is made available on the web7. This ensures that users will always have access to 

a description of the latest version of the WOD system. 

3 Online e-course on atmospheric modeling 

One limitation to providing forecast data to end-users is that many have little to no 

experience with weather models, thus are likely to misrepresent the data. Therefore, it 

is imperative that end-users are trained to understand model strengths and weaknesses 

so that the data can be used appropriately. Research indicates [5] that the best way to do 

this is to provide learners with the opportunity to take part in the scientific process by 

setting up, running, and analyzing the output from a real weather model.  

Online learning is shown [8] to be an excellent way to facilitate professional develop-

ment. Decision-makers can engage with the learning process at a time and pace that suits 

them while using resources that can be easily accessed. It is possible to apply state-of-

the-art teaching techniques online environments, ensuring a high-quality learning 

experience. Building upon the complexity of course material allows the participant to 

increase their understanding of the modeling process in an effective way. In addition, 

the nature of online learning allows for extended periods of personal reflection 

regarding the science that is critical to develop a deep understanding of climate 

modeling and how data can be implemented in the "real-world" [9].  

In light of these considerations, an on-line course named “Introduction to the WRF 

modeling system” was developed in collaboration with Dr. Michel D. S. Mesquita at the 

Bjerknes Centre for Climate Research (BCCR) in Norway, and Dr. Morgan Yarker at 

                                                      

7 https://github.com/Belgingur/WOD-Documentation/wiki 

http://syn.meteo.gov.sc/
http://www.inmg-wod.org)/
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Yarker Consulting in USA. The course is freely available on the http://www.m2lab.org/ 

website and is available in three different languages: English, French, and Portuguese. 

4 Workshops and hands-on training laboratories 

Three workshops have been organized as part of this project. The first one was held in 

Espargos on the island of Sal in Cabo Verde in the aftermath of hurricane Fred in early 

September 20158 (cf. Figure 1). The conference brought together scientists from Cabo 

Verde, Guinea-Bissau, São Tomé and Principe, as well as Gambia, Iceland, Mexico, 

Senegal, and USA. Lectures where given on atmospheric physics and flow in complex 

terrain, tropical meteorology, climate change and seasonal forecasting and the WRF-

Chem atmospheric model9 among other subjects.  

 

 

Figure 1.  The ocean view from the town of St. Maria was drastically different when Fred was 

passing (left) to the calm ocean (right) in the aftermath of the hurricane. 

 

 

In spite of numerous practical difficulties caused by hurricane Fred, the workshop was, 

by and large, a success and sparked lively discussions between attendees; it also raised 

awareness of the multiple challenges related to tropical meteorology that face the 

                                                      

8 All lectures given at the workshop are available online: 
ftp://ftp.betravedur.is/pub/wrf/caboverdeworkshop/workshop_lectures/ 

9 https://ruc.noaa.gov/wrf/wrf-chem/ 

http://www.m2lab.org/
ftp://ftp.betravedur.is/pub/wrf/caboverdeworkshop/workshop_lectures/
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African SIDs countries. Challenges regarding seasonal forecasts in the tropics where also 

discussed and a road plan towards a high-resolution seasonal forecasting system was 

drafted. 

In retrospect, the workshop schedule did not sufficiently take into account the varied 

background of attendees, some of whom had limited experience with atmospheric 

models and modeling techniques. This limited some of the participants from being able 

to take full advantage of the advanced material being presented in the lectures. 

To tackle these shortcomings, the second workshop, held in the Seychelles in February 

2016 (cf. Figure 2), was organized in a different manner. First, it was preceded by the 

previously described online tutorial, where participants could familiarize themselves 

with the fundamental concepts of atmospheric modeling. Secondly, the workshop itself 

lasted longer and each day was split into morning lectures and hands-on exercises in the 

afternoon. This resulted in greater involvement and overall satisfaction of participants. 

Workshop lectures have been uploaded to YouTube and are freely available10.  

 

Figure 2.  Participants of the NWP workshop held in the Seychelles in February 2016 came from 

Brazil, Gambia, Ghana, Guinea-Bissau, Iceland, Italy, Madagascar, Mauritius, Poland, 

Senegal, Seychelles, and Sudan. 

 

Lastly, a forecast verification workshop was held in Addis Ababa as part of the CR4D 

conference held in February 2017. The WOD system was introduced to conference 

participants and a number of lecture were given, the main focus being on forecast 

verification and the use of WOD for energy applications. During the last day of the 

conference, a hands-on training session was given where results from the Pan-African 

WOD system were compared to regional observations. 

  

                                                      

10 https://www.youtube.com/channel/UCQtaaUn-g7xgjuYRMZ2cCBg 

https://www.youtube.com/channel/UCQtaaUn-g7xgjuYRMZ2cCBg
https://www.youtube.com/channel/UCQtaaUn-g7xgjuYRMZ2cCBg
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5 Storm surge modeling 

After the workshop held in Cabo Verde in September 2015, work has continued on 

developing the storm surge model for West Africa (cf. Figure 3). The following 

information is from Prof. Angel Ruiz Angulo at the University of Mexico. 

Hurricane Fred (2015): Storm surge modeled with ADCIRC, technical information: 

 Coast line: GSHHS full-resolution. 

 Bathymetry: GEBCO. 

 Mesh construction: From the coastline of the west of Africa and Cabo Verde there 

were small elements removed such as river outlets and very small islands-like. 

 Resolution: The resolution along the coastline on West Africa is of 10 km and it 

is 1km on the Cabo Verde Islands.  

 Mesh: The unstructured mesh used has 15762 elements and 8854 nodes.  

Simulations: 

1. Test simulation only with the tidal components obtained from TPXO 7.2 at the 

boundaries without wind forcing.  

2. The best track data for Hurricane Fred were obtained from the National Hurricane 

Center in the USA and used to force ADCIRC. 
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Figure 3. Upper panels show the unstructured mesh generated for Cabo Verde simulation, 

including a zoomed area around the islands. Lower panels show results of one test 

simulation as hurricane Fred crosses the islands.  

 

In light of the promising results for the W-African storm surge model a graduate student, 

Mr. Oscar Jurado, from the University of Mexico visited the University of Bergen in the 

fall of 2016 where Dr. Rögnvaldsson held a temporary research position. Mr. Jurado 

worked on the integration of the Pan-Africa forecasting system with the storm surge 

model, this time focusing not only on West Africa but also on a domain covering the 

whole African continent. An unstructured and non-homogenous mesh was developed 

for the continent. This mesh was made using the open source software GMSH11 with the 

coastline data from the GSHHG12 database. Following the mesh generation, bathymetry 

from the GEBCO13 database was interpolated into each node in the domain using a 

                                                      

11 http://gmsh.info/ 
12 https://www.ngdc.noaa.gov/mgg/shorelines/gshhs.html 
13 http://www.gebco.net/ 

http://gmsh.info/
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bilinear nearest neighbour interpolation (cf. Figure 4). The resulting mesh for the simula-

tion had a resulting ∼800.000 nodes and ∼1.600.000 elements.  

 

Figure 4.  Unstructured mesh with the bathymetry interpolated into each node. A zoom compris-

ing Cabo Verde shows the level of detail for the interpolation and the mesh as one moves 

closer to the coast. Elements are not shown for the complete domain to emphasize the 

bathymetry.  

 

For this experiment a ten day simulation, starting at 00 UTC 21 November, was set using 

a 2D run with no advection, astronomical tide forcing along the open boundary, and 

wind forcing along every node in the domain. Meteorological input was interpolated 

from the WRF 10 meter height wind and sea level pressure fields. A five-day ramp 

function was used to spin up the model. Quadratic bottom friction law was used for the 

bottom stress parameterization. Figure 5 shows the free surface water elevation for day 

8 of the simulation, showing the effect of both astronomical and wind forcing along the 

coast. For comparison, a sea level monitoring station in Dakar is plotted against a virtual 

sea level station from the model (cf. Figure 6). This shows that the model is relatively 

good in forecasting the frequency of changes of the water level, but suffers in the 

amplitude. This could be solved by increasing the resolution along the coast, but it 

should be noted that bathymetry data is a big limitation for doing so in the region. 
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Figure 5.  Results for the ten-day simulation. Colors indicate free surface elevation in meters. 

 

Figure 6.  Relative sea level from Dakar station and ADCIRC simulation from 00 UTC 26 

November to 00 UTC 02 December 2016. While the frequency seems to be a good match, 

the simulated amplitude is too low compared to observations. Horizontal axis shows 

hours from 00 UTC 26 November 2016. 
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6 Expenditures 

The first and second tranches of the LoA agreement were used to cover software 

development, and the cost of computer hardware and licensing fees. In addition, the 

funds have been used for capacity development and establishing of community of 

practice in Numerical Weather Predictions.  

However, as the third installment has not yet been paid, the project progress has 

inevitably been delayed. Most notably the development of the new web interface has 

had to be funded through Belgingur’s own operational income. 

A more detailed description of expenditures is given in the Appendix and accompany-

ing documents. 

7 The road ahead – Challenges and opportunities 

As mentioned earlier, we have not heard anything from the Guinea-Bissau Met. Agency 

since the hardware was shipped to them. Consequently, we have been unable to finalize 

the installation of the WOD system there. Clearly, ÍSOR-Belgingur is in no position to do 

anything if local support is missing. We do however recommend that UNDP in Guinea-

Bissau ships the hardware to a location where it can, and will, be put to proper use. The 

INMG in Cabo Verde or the Mauritius Met. Agency come to mind. Belgingur will 

continue to provide remote support for INMG in Cabo Verde and the Seychelles Met. 

Agency in coming months. Belgingur is further prepared to assist the Mauritius Met. 

Agency if UNECA and UNDP deem it proper to ship the Guinea-Bissau system to 

Mauritius. 

Further development and collaboration 

Scientific interest has already been shown to this project by prominent scientists from 

NOAA/ESRL in Boulder, Colorado and from the University of Mexico, as well as the 

Icelandic Meteorological Office. The immediate implications are, among others, 

suggestions on how to best configure the WRF-Chem model to suit the challenging 

forecasting environments in the tropics. Another venue of WOD product utilization is 

to use atmospheric forecasts to force a local and/or a regional storm surge model to 

provide timely storm surge forecasts in cases of tropical storms or hurricanes, such as 

the CAT-1 hurricane Fred that struck Cabo Verde at the beginning of September 2015.  

Last, but not least, the WOD system is an ideal platform, both with regards to IT 

technology and keeping in mind the broad range of scientists and research institutions 

involved, either directly or indirectly, for the future development of a novel high-

resolution seasonal forecasting system for the Africa and Indian Ocean rim countries. 

The current WOD system could become a part of a wider research collaboration that 

would lead into other areas of decision making to strengthen climate information service 

delivery in Africa, e.g. via the CR4D initiative.  

Building on the success and lessons learned from the work described here, a project 

aimed at creating a superior natural hazard forecasting system for the African and 

Indian Ocean rim Countries (AIOC) is in preparation. The plan is to have this new 
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system deployed in all African states and Regional Climate Centers in due time, through 

the support of WMO Regional Office for Africa (WMO RA-I).  

8 Summary 

On the whole, the project has been a success. Three independent forecasting systems 

have been shipped to the Seychelles, Guinea-Bissau, and the Cabo Verde. Two of those 

are fully operational, but the status of the system in Guinea-Bissau is somewhat a 

mystery. A Pan-Africa forecasting system is being operated in collaboration of ÍSOR, 

Belgingur and UNECA. Forecasts from this system are freely available on an open data 

server. 

Three international workshops have been held, the first one in Cabo Verde in September 

2015 and the second one in Seychelles in February 2016. The workshop in Cabo Verde 

included members from three SIDs countries, Senegal, Gambia, UNECA, NOAA, 

Universidad Nacional Autónoma de México and Iceland. Participants of the workshop 

held in the Seychelles came from Brazil, Gambia, Ghana, Guinea-Bissau, Iceland, Italy, 

Madagascar, Mauritius, Poland, Senegal, Seychelles, and Sudan. The latter conference 

was a mixture of lectures and hands-on exercises that were based on the on-line course 

on the use of the WRF modeling system that was developed in collaboration with 

scientists at the Bjerknes Center in Bergen, Norway. The third workshop was held in 

February 2017 in connection with the CR4D conference in Addis Ababa. There, the WOD 

system was introduced and a number of lectures where given on forecast verification 

and the utilization of WOD for energy applications. Furthermore, a hands-on training 

session on forecast verification was given where results from the WOD system where 

compared to regional observations.  

Lastly, a road plan towards a high resolution seasonal forecasting system for Africa and 

the Indian Ocean rim countries has been created. This project application has now 

reached the fund raising phase. 
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Appendix 1:  Summary of impacts 

 
PROJECT TITLE: ESTABLISHING OPERATIONAL CAPACITY FOR BUILDING, 

DEPLOYING AND USING NUMERICAL WEATHER AND SEASONAL PREDICTION 

SYSTEMS IN SMALL ISLAND STATES IN AFRICA (SIDS) 

PROJECT NUMBER: OP/15/04/LOA/D/0010 

YEAR: 2015 

STARTING DATE: 1 April 2015 

ENDING DATE: 31 January 2016 

REPORTING PERIOD COVERED AS AT 15/04/2017: 01/04/2015 to 01/04/2017 

TOTAL BUDGET: 650.000,00 US $ 

FUND UTILIZATION RATE: 792.167,68 US $ 

 

PROJECT FUNDED WITH THE SUPPORT OF DFID AND THE EUROPEAN 

UNION TO THE CLIMDEV WORK PROGRAMME 

 

Summary of impact 

Realizing the emerging strategic and operational landscape for weather and seasonal 

prediction systems in support of climate risks preparedness and decision making for 

Africa’s development agenda; the United Nations Economic Commission for Africa 

(UNECA), has entered an agreement with Iceland GeoSurvey (aka ÍSOR) so as to enable 

the latter to provide the required technical assistance to improving Africa’s SIDs 

operational capability in deploying, using, and managing state-of-the-art numerical 

weather prediction models, interpreting model results and forecast verification, for 

improving decision-making on the time scale of days to weeks.  

The specific objectives of the collaboration in this area are the following: 

 Build capacity of National Meteorological and Hydrology staff on the use of the 

WRF atmospheric model for weather and seasonal forecasting, interpretation of 

model results, and the use of observations to verify and improve model 

simulations; 

 Establish a platform (E-infrastructure) for integrating short to medium range 

weather forecasts, as well as seasonal forecasts, into already existing 

infrastructure at National Meteorological and Hydrological Services (NMHS) 

and Regional Climate Centres (RCC); 

 Understand existing model results and forecast verification, for improving 

decision-making on the time scale of days to weeks. 
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In connection with the above, we are pleased to report that the project progress has been 

as follows: 

 Software development to refine the WOD E-infrastructure; Quality Assurance 

system for observations and novel post-processing methods in order to be able 

to disseminate forecast results in a wide variety of formats. Documentation of all 

software components has been completed. Development of a new website for 

forecast dissemination is also completed. 

 Purchasing and configuring the necessary hardware to run the WOD forecasting 

system as well as accompanying compiler suite to optimize the performance of 

the hardware. Three independent forecasting systems have been shipped to the 

Seychelles, Guinea-Bissa, and the Cabo Verde. The system is running 

operationally in the Seychelles and Cabo Verde, but unfortunately, the situation 

in Guinea-Bissau remains a mystery. 

 Medium range forecasts are now running operationally for the Pan-Africa 

region. Data is disseminated to collaborating partners via open data server. 

 Capacity development and establishing of community of practice in Numerical 

Weather Predictions: A visit of two IT specialists from INMG in Cabo Verde to 

ÍSOR-Belgingur in Iceland in July 2015 and two international workshop held in 

Cabo Verde in the beginning of September 2015 and in the Seychelles in February 

2016. In collaboration with scientists at the Bjerknes Center in Bergen, Norway, a 

tri-lingual (English, French, and Portuguese) on-line E-course on atmospheric 

modeling has been developed. The project was further introduced at the COP21 

venue in Paris in December 2015. A workshop on forecast verification and hands-

on training session was integrated with the CR4D conference in Addis Ababa in 

February 2017.  

 A road plan towards a high resolution seasonal forecasting system for Africa and 

the Indian Ocean rim countries has been created. This application is now in the 

fund raising phase. 

As the work has progressed, we have come to realize that it is going to be of vital 

importance to channel current, as well as future resources so as they will have as lasting 

impact as possible. Therefore, we propose that the main focus will be on building and 

improving up on infrastructure in SIDs countries that already have matured NMHS, e.g. 

Cabo Verde and Seychelles. These two countries can then act as “capacity hubs” for other 

SIDs in the regions (i.e. West- and East-Africa, respectably) from which other national 

institutions can seek advice and information. 

We request the third and fourth installments of the amount of 260.000,00 US $. 
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Explanation of grant disbursement 

I. Summary of grant disbursement 

a. Software development and establishment of community of practice in data 

management: 436.513,28 US $. 

b. Cost of computer hardware: 239.897,00 US $. 

c. Cost of Intel compiler suite: 5.049,00 US $. 

d. Cost of capacity development and establishing of community of practice in 

Numerical Weather Predictions: 110.708,40 US $. 

II. Explanation of the major line items 

a. To date the major development focus has been on developing software tools 

to assist with the establishment of best practice in data management and 

forecast post-processing. These tools include a Quality Assurance system for 

meteorological observations and improving and adding to the post-

processing options within the WOD system (e.g. creating point forecasts, 

converting data to XML format, creating responsive meteograms, and 

creating forecasts-at-a-glance using weather icons). Forecasts are now being 

run operationally for all SIDs countries and the whole of the Africa continent. 

System to bias-correct forecasts, using Quality Assured observations, has 

been developed as well as a system to evaluate the quality of the forecasts 

compared to local observations. Lastly, a new web interface to an on-line E-

course for introducing the fundamentals of atmospheric modeling has been 

developed. The WOD forecasting system is running operationally at the 

Seychelles Met. Agency and the INMG in Cabo Verde. The system has 

further been shipped to Guinea-Bissau, but the status of the system is 

unknown. The Pan-Africa system is currently being operated in Iceland as a 

collaborating project between ÍSOR, Belgingur, and UNECA. 

b. The WOD forecasting system requires serious computing resources. These 

are outlined in the LoA and the hardware purchased fulfills these criteria. 

c. In order to make the most of the novel Intel V3 CPU it was necessary to 

purchase the latest version of the Intel compiler suite. 

d. As of 1 April 2017 the cost of capacity development and establishing of 

community of practice in Numerical Weather Predictions has been in the 

form of two IT specialists from Cabo Verde visiting ÍSOR-Belgingur in July 

and the cost of lodging and airline tickets for experts from Iceland, Mexico, 

USA and a number of African and SIDs countries to attend the 2-5 September 

workshop in Cabo Verde and the 23-26 February workshop in the Seychelles. 

Furthermore, cost of workshop meeting room, lodging and per diem of SIDs 

participants, lunch and local transport is included. A workshop on forecast 

verification and hands-on training session was integrated with the CR4D 

conference in Addis Ababa in February 2017. 

III. We now request payments number three and four of the amount of 260.000,00 

US$. 
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Annex  

 Items  

 First Installment received 

Second Installment received  

2015-06-22 

2015-10-09 

 Expenditures  

 Software development and establishment of best 

practice in data management – Output 2, 3, 4, 5 

& 7 

Certain software development 

is needed in order to establish 

a robust E-infrastructure for 

forecast creation and 

verification, bias correction of 

forecasts and quality assurance 

of observations and data 

management in general. 

Development of post-

processing methods is also 

necessary in order to be able to 

disseminate forecast data in a 

wide variety of form and 

establish a community of 

practice  

 Computer hardware – Output 1 Computer resources are 

required in order to set up the 

forecasting system  

 Compiler suite – Output 1 In order to make the most of 

the hardware, a state-of-the-art 

compiler is needed 

 Capacity development – Output 4 Meeting with local 

stakeholders is vital, both to 

get to know them and also to 

give them firsthand 

information on the system and 

learn about their work related 

challenges 

 Forecast verifications, establishment of best 

practice - Output 6 

In order to assess the strengths 

and weaknesses of the weather 

forecast it is necessary to be 

able to compare them to 

quality assured observations 
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Appendix 2: 

List of accompanying documents 

1. Summary of activities 

2. Summary of expenses 

 










































































































































































































































































































































































































































































































