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Introduction 
 

Within the framework of the Volta Flood and Drought Management (VFDM) project, it was 

foreseen the customization and implementation of a dedicated tool for the co-production and 

issuance of early warning bulletins for floods and drought under the myDewetra-

VOLTALARM EWS (Early Warning System), integrating the results of the impact-based 

flood forecasting system based on the Continuum hydrological model, and the results of the 

drought combined index, developed for the drought monitoring in the Volta basin and based 

on available global satellite datasets.  

 

The implementation of both type of bulletins, to be elaborated through the Bulletin application 

integrated into the myDewetra-VOLTALARM EWS platform, have been designed for 

supporting early warning and decision-making both at transboundary and local level (according 

to mandates and protocols existing in the 6 riparian countries).  

A participatory approach have been used and discussion and coordination meetings have been 

be realized to collect needs and requirements from all the stakeholders to carry out the 

necessary IT activities to customize and adapt the Bulletin tool for regional and national use in 

the Volta Basin countries. 

Hydrologists and meteorological forecasters, as also agricultural focal points, from the national 

and regional stakeholders have been actively involved in the design of the bulletin templates, 

the functionalities of the dedicated app and the procedures for the production and issuance. 

Furthermore, the experts of national civil protection agencies have been also involved as main 

beneficiaries of the bulletins in order to improve the effectiveness and usefulness of the 

bulletins for decision-making and anticipatory actions at national and local level.  

This participatory approach has been identified and used in order to guarantee full 

understanding of the process and long-term sustainability, even beyond the project duration, of 

the myDewetra-VOLTALARM EWS and the bulletins issued through it. 
 

The aim of this document is to present the work realized by CIMA to design templates, 

customize the functionalities of the bulletin tool and define the roles and procedures for the 

elaboration and issuance of flood and drought bulletins by both regional (VBA) and national 

stakeholders through the myDewetra-VOLTALARM EWS platform.  
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Impact bulletin for extreme precipitation and floods 
 

Real-time impact estimation for population is the main information considered for the co-

production of an impact-based warning bulletin covering the whole Volta basin for extreme 

precipitation and floods.  

The bulletin template has been co-designed with local stakeholders and it has the following 

structure:  

➢ A first page with three maps, referring to impact on population due to 

hydrometeorological conditions forecasted for the next 5 days:  

o impact of extreme precipitation, 

o impact of riverine floods 

o a combined assessment of impact of precipitation and floods, showing the 

highest level of impact between the two hazards considered 

The first page also includes a text component which is the general outlook on the Volta 

basin produced by the Volta Basin Authorities highlighting main elements coming 

from the analysis of national stakeholders 

➢ A second page with 

o For every impact level, an automatic list of regions having an estimate of 

impact falling in that same impact class due to heavy rainfall 

o A text box with comments and analysis of heavy rainfall hazard and impact 

conditions from each national meteorological agency of the 6 riparian countries 

of the Volta Basin 

➢ A third page with  

o For every impact level, an automatic list of regions having an estimate of 

impact falling in that same impact class due to riverine flood 

o A text box with comments and analysis of riverine flood hazard and impact 

conditions from each national hydrological agency of the 6 riparian countries 

of the Volta Basin 

 

An example from a bulletin issued in September 2023 is presented hereafter.  

 

Figure 1: The Impact bulletin for precipitation and floods in the Volta basin co-produced and issued on 19th September 
2023. 
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Impacts are estimated cross-referencing information on the hazard, exposure, vulnerability and 

coping capacity. Hazard classes are defined for each hazard based on threshold values from the 

statistical analysis of past events, historical model run or reference values from the literature. 

Through the combination of hazard, exposure, vulnerability and coping capacity information, 

for each cell grid an estimated number of people potentially affected by extreme precipitation 

and river floods is calculated daily in real-time. People potentially affected is aggregated by 

administrative units (level 1) and the relative impact (percentage of people potentially affected 

compared to the total population of the administrative unit) is also calculated with the following 

formulas.  

𝐼𝑚𝑝𝑎𝑐𝑡𝑎𝑑𝑚𝑖𝑛 = ∑(𝐼𝑚𝑝𝑎𝑐𝑡𝑝𝑖𝑥𝑒𝑙𝑠_𝑖𝑛_𝑎𝑑𝑚𝑖𝑛) 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐼𝑚𝑝𝑎𝑐𝑡𝑎𝑑𝑚𝑖𝑛 =
∑(𝐼𝑚𝑝𝑎𝑐𝑡𝑝𝑖𝑥𝑒𝑙𝑠_𝑖𝑛_𝑎𝑑𝑚𝑖𝑛)

𝑃𝑜𝑝𝑇𝑜𝑡𝑎𝑑𝑚𝑖𝑛
 

Regions are color-coded into four impact classes based on increasing rates of population 

affected, from level 1 (no impact, green) to level 4 (high impact, red). 

The four warning classes are based on thresholds of absolute and relative values of impact on 

population, has been defined together with national and regional stakeholders.  

 
Figure 2: Color-coded warning classes of impact for the Extreme Precipitation and Floods bulletin in the Volta basin. 

 

Procedure for the issuance of impact-based rainfall-flood bulletin 
The bulletin is co-produced by the VBA (coordinator) and the national meteorological and 

hydrological agencies through the Bulletin tool, integrated into the myDewetra-VOLTALARM 

platform.  

A procedure for the elaboration and dissemination of the bulletin has been developed with 

participatory approach and it defines the following roles: 

VBA 

• Coordination 

• Opening the bulletin 

• General comment resuming highlights from national agencies and information on 

water resources (especially at transboundary level) 

• Closing of the bulletin 

• Dissemination of the bulletin to relevant national stakeholders 
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National meteorological agencies 

• Analysis and comment on meteorological conditions (rainfall) and impacts about its 

own national portion 

• Discussion with peer agencies of neighboring State parties (if needed for sake of 

coherence)  

 

National hydrological agencies 

• Analysis and comment on hydrological conditions (floods) and impacts about its own 

national portion 

• Discussion with peer agencies of neighboring State parties (if needed for sake of 

coherence)  

The procedure has been conceived for having 2 bulletins produced every week, on Tuesday 

and Friday, during the monsoon season (May to November). During dry season, in case of 

unexpected critical conditions, VBA could request to national agencies to contribute for the 

issuance of a bulletin on demand.  

The procedure foresees the elaboration starts from 07.30 am and it concludes with the 

dissemination at 2.00 pm. It is composed by several steps a:  

1. T0 = 07.30 am – 08.00 am  (VBA) 

VBA verify presence of the layer of multi-hazard impact-based assessment in 

myDewetra-VOLTALARM 

 

 

Figure 3: Verification of availability of the layer of multi-hazard impact-based assessement in myDewetra-VOLTALARM 
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2. T0 = 8.00 am (VBA) 

VBA opens a new bulletin 

 

Figure 4: Opening of a new bulletin for extreme precipitation and floods in the Bulletin tool integrated within myDewetra-
VOLTALARM. 

 

3. T1 = 08.00 am – 12.00 am (Meteo agencies) 

Meteorological agencies analyze the forecasts and impact-based assessment for rainfall 

available on myDewetra-VOLTALARM and also other data available (local data, other 

models in use, etc…) 

 

Figure 5: Layers on forecast of hazard conditions for rainfall available in myDewetra-VOLTALARM. 
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Figure 6: Layer with impact assessment from rainfall over the next 5 days available in myDewetra-VOLTALARM. 

 

4. T1 = 08.00 am – 12.00 pm (Hydro agencies) 

Hydrological agencies analyze the forecasts and impact-based assessment for floods 

available on myDewetra-VOLTALARM and also other data available (local data, other 

models in use, etc…) 

 

Figure 7: Layers on forecast of hazard conditions for floods available in myDewetra-VOLTALARM. 
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Figure 8: Layers with impact assessment from floods over the next 5 days available in myDewetra-VOLTALARM. 

 

5. T1 = 10.00 am - 12.00 pm (Meteo and Hydro agencies) 

Every national meteorological and hydrological agency make access to the opened 

bulletin (through the dedicated and customized Bulletin tool) and note down its own 

analysis and comments over the situation in its national portion 

 

Figure 9: Access to the edition mode of the opened bulletin for extreme precipitation and floods from the Bulletin 
tool integrated into myDewetra-VOLTALARM (e.g. Togo hydrological agency configuration). 

  

Figure 10: User interface for the edition of map and text box of extreme precipitation and flood bulletin in the 
Bulletin tool for a customized version for an hydrological agency (e.g. Togo one). 
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If a national agency does not consider necessary to include a dedicated analysis (e.g. no 

particular impact conditions highlighted), the bulletin will come out with a pre-defined 

sentence for the respective text box, saying that the impact-based forecast are derived 

from automated analysis.  

 

6. T1 = 08.00 am – 12.00 pm (VBA) 

Meanwhile the national agencies work on their contributions to the bulletin, the VBA 

make access to the setting tool for verifying, adding or modifying the email addresses 

of the recipients 

 

Figure 11: Button for accessing the setting tool for the recipient mailing lists for extreme precipitation and floods 
bulletin  from the main user interface of the Bulletin tool. 

 

 

Figure 12: The setting tool for recipient mailing list of extreme precipitation and  flood bulletins and functions for adding 
and saving new addresses. 

 

 

1

2



   
 

14 

7. T2 = 12.00 pm – 1.30 pm (VBA) 

VBA makes access to the opened bulletin, it verifies that all national agencies have 

contributed to the bulletin (via the Preview function). If it’s not the case, VBA can 

check if any agency might need extra-time to contribute via a dedicated whatsapp group 

created for transboundary EW coordination with national focal points.  

 

Figure 13: Access to the opened bulletin for extreme precipitation and flood for edition from the VBA configuration of the 
Bulletin tool. 

 

 

Figure 14: Use of Preview function to verify if national agencies contributed to the extreme precipitation and flood  bulletin 

 

Finally, VBA can note down its own contribution summarizing main elements from 

national contributions to provide a general overview of the situation for the entire Volta 

basin.  
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Figure 15: User interface for comments from VBA on extreme precipitation and floods bulletin  within the Bulletin tool 

 

8. T3 = 1.30 pm – 2.00 pm 

VBA realizes the final review of the bulletin, it closes the bulletin (no more 

modification is possible) and it disseminate it via email to the recipients through the 

dedicated function for semi-automatic transmission  

 

 

Figure 16: Closure of the bulletin. 

 

 

 

 



   
 

16 

  

 

Figure 17: Dedicated function for the semi-automatic dissemination via email. 

 

The Bulletin tool has been adapted and customized according to the stakeholders roles and the 

defined procedure. All the stakeholders can access simultaneously to the Bulletin tool and 

contribute to the open document according to its own mandate and role, being able to visualize 

in real-time the contributions of the other stakeholders.  

 

Figure 18: The Bulletin tool for the VBA, allowing the edition VBA outlook and real-time access in view-mode to the 
contributions of the national agencies through the Preview functionality. 

 

The defined procedure has been tested and implemented during the last rainy season and from 

June to November 2023 a total of around 50 co-produced bulletins have been issued (see Annex 

1 for some examples of bulletins and full list of bulletins produced with the Bulletin tool). 

Those bulletins have been produced twice per week (every Tuesday and Friday) autonomously 

by national stakeholders under the coordination of VBA and they have been shared via email 

by the VBA, throughout the dedicated functionality of the Bulletin tool, to all the national 

meteorological, hydrological and civil protection agencies plus other relevant stakeholders.  
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For the rainy season of 2024, an updated version of the bulletin template has been released 

after consultation with local stakeholders. The updated template included a fourth page where 

a summary of the methodology and issuance procedure is provided and the page is concluded 

with the acknowledge disclaimer and institutional logos. An example of a bulletin issued in 2024 

is provided in Annex 1.  

 

 

Figure 19: example of the fourth extra page included in the updated template of the bulletin. 
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Drought monitoring bulletin  
 

Every month, the various drought monitoring indexes (SPI, SPEI, SSMI, CDI, FAPAR – with 

or without phenological mask) are calculated for different time aggregation and corresponding 

maps are available on myDewetra-VOLTALARM.  

 
Figure 20: SPEI-3 months, SSMI-1 month and CDI of October 2023. 

 

Considering the information provided by the drought monitoring indexes, a participatory 

approach have been carried out with local stakeholders to define the bulletin template and the 

procedure for issuing a regular monthly drought bulletin for the Volta basin. The bulletin 

includes the map of the Combined Drought Index with the four severity levels and it is co-

produced by the VBA (coordinator) and the national meteorological, hydrological and 

agricultural agencies through the Bulletin tool, integrated into the myDewetra-VOLTALARM 

platform.  
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The bulletin template has been co-designed with local stakeholders and it has the following 

structure:  

➢ A first page with  

o one map, referring to drought hazard conditions of the previous month based 

on the Combined Drought Index (CDI) 

o a text component which is the general outlook on the Volta basin produced by 

the Volta Basin Authorities highlighting main elements coming from the 

analysis of national stakeholders 

o the acknowledge disclaimer with all institutional logos 

➢ Pages from 2 to 7 with same structure repeated for every riparian country, including: 

o The map of the national portion representing the drought hazard conditions of 

the previous month  

o A text box with comments and sectoral analysis from the national 

meteorological agency 

o A text box with comments and sectoral analysis from the national hydrological 

agency 

o A text box with comments and sectoral analysis from the national agricultural 

focal point/department  

 

An example from a bulletin issued in February 2024 is presented hereafter.  

  

    

Figure 21: Example of the drought monitoring bulletin template for the Volta basin. 
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Procedure for the issuance of drought monitoring bulletin 
 

A procedure for the elaboration and dissemination of the bulletin has been developed with 

participatory approach and it defines the following roles: 

VBA 

• Coordination 

• Opening the bulletin 

• General comment resuming highlights from national agencies and information on 

water resources (especially at transboundary level) 

• Closing of the bulletin 

• Dissemination of the bulletin to relevant national stakeholders 

 

National agencies 

• Sectoral analysis and comment on drought conditions about its own national portion 

• Discussion with peer agencies of neighbouring State parties (if needed for sake of 

coherence)  

 

The procedure has been conceived for having 1 bulletin produced every month on the drought 

conditions as per the monitoring via satellite data on the previous month, along the entire year. 

The procedure should be carried out on the third week of the month, starting from Wednesday 

morning a at 08:30 am, and ending on Thursday afternoon at  4:00 pm.  

The procedure is composed by several steps a:  

 

1. Day 1, T0 = 08.30 am – 09.00 am  (VBA) 

VBA verify presence of the CDI Volta layer (combined index for monitoring drought 

conditions) in myDewetra-VOLTALARM 
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Figure 22: Verification of availability of the CDI layer in myDewetra-VOLTALARM 

 

2. Day 1, T0 = 9Day.00 am (VBA) 

VBA select the type of bulletins in the Bulletin tool (Drought Volta basin) and opens a 

new bulletin 

 

Figure 23: Opening of a new drought bulletin in the Bulletin tool integrated within myDewetra-VOLTALARM. 

 



   
 

22 

3. Day 1 and Day2, T1 = 09.00 am – 2.00 pm (National agencies) 

National agencies analyse the Volta drought monitoring indexes monthly-based (SPI, 

SPEI, SSMI, FAPAR, CDI) + daily soil water index (SWI) from Copernicus, available 

on myDewetra-VOLTALARM, and also other data available (local data, other indexes 

in use, etc…) 

 

Figure 24: Drought monitoring layers available in myDewetra-VOLTALARM. 

National agencies can also analyse the rainfall forecast cumulated for next 10 days (ECMWF), 

GFS Volta rainfall forecast (next 5 days) and also other data available (local data, seasonal 

forecast, other model in use, etc…) if they want to provide an overview of any worsening of 

improving future trend for drought conditions.  

 

Figure 25: Layers with rrainfall forecast available in myDewetra-VOLTALARM. 

 

4. Day2, T1 = 09.00 am – 2.00 pm (National agencies) 

Every national meteorological, hydrological and agricultural agency make access to the 

opened bulletin (through the dedicated and customized Bulletin tool) and note down its 

own analysis and comments over the situation in its national portion 
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Figure 26: Access to the edition mode of the opened drought bulletin from the Bulletin tool integrated into 
myDewetra-VOLTALARM (e.g. Burkina Faso meteo agency configuration). 

 

 

Figure 27: User interface for the edition of map and text box for drought bulletin in the Bulletin tool for a 
customized version for a meteo agency (e.g. Burkina Faso  one). 

 

If a national agency does not consider necessary to include a dedicated analysis (e.g. no 

particular drought hazard conditions highlighted), the bulletin will come out with a pre-

defined sentence for the respective text box, saying that the drought monitoring indexes 

are derived from automated analysis based on satellite data. 
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5. Day 2, T1 = 09.00 am – 2.00 pm (VBA) 

Meanwhile the national agencies work on their contributions to the bulletin, the VBA 

make access to the setting tool for verifying, adding or modifying the email addresses 

of the recipients 

 

Figure 28: Button for accessing the setting tool for the recipient mailing lists for drought bulletin from the main 
user interface of the Bulletin tool. 

 

 

Figure 29: The setting tool for recipient mailing list of the drought bulletin and functions for adding and saving 
new addresses. 

 

6. Day 2, T2 = 2.00 pm – 4.00 pm (VBA) 

VBA makes access to the opened bulletin; it verifies that all national agencies have 

contributed to the bulletin (via the Preview function). If it’s not the case, VBA can 

check if any agency might need extra-time to contribute via a dedicated whatsapp group 

created for transboundary EW coordination with national focal points.  
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Figure 30: Use of Preview function to verify if national agencies contributed to the drought bulletin. 

 

Finally, VBA can note down its own contribution summarizing main elements from 

national contributions to provide a general overview of the situation for the entire Volta 

basin.  

 

Figure 31: User interface for comments from VBA on drought conditions within the Bulletin tool 

 

7. Day 2, T3 = 4.00 pm – 5.00 pm 

VBA realizes the final review of the bulletin, it closes the bulletin (no more 

modification is possible) and it disseminate it via email to the recipients through the 

dedicated function for semi-automatic transmission, with same functions as per the 

extreme precipitation and flood bulletin. 
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As per the impact-based bulletin for extreme precipitation and floods, the Bulletin tool has been 

adapted and customized according to the stakeholders’ roles and the defined procedure. All the 

stakeholders can access simultaneously to the Bulletin tool and contribute to the open document 

according to its own mandate and role, being able to visualize in real-time the contributions of 

the other stakeholders.  

 

The defined procedure has been tested and implemented starting from December 2023 and 

every month a drought monitoring bulletin have been issued with a total so far of 6 bulletins 

(see Annex 2 for some examples of bulletins and full list of bulletins produced with the Bulletin 

tool). Those bulletins have been produced autonomously by national stakeholders under the 

coordination of VBA and they have been shared via email by the VBA, throughout the 

dedicated functionality of the Bulletin tool, to all the national meteorological, hydrological, 

agricultural and civil protection agencies plus other relevant stakeholders.  

After collecting feedback from local stakeholders in December 2023, CIMA team has been 

working to implement some improvements to the drought monitoring system:  

• Further investigation on satellite data to be used as sources for indexes calculation to 

shorten as much as possible the time lag from the end of the month and the issuance of 

the monthly bulletin 

• Development of automatic routines for the calculation of indexed at 10-days frequency 

instead of on monthly basis 

• Elaboration of an upgraded version of the various indexes (SPI, SPEI, SSMI and 

FAPAR anomaly) and particularly of the Combined Drought Index, integrating also the 

FAPAR anomaly condition  

• Analysis and identification of exposure and vulnerability data to be considered for 

implementing an impact-based methodology for drought monitoring in the Volta basin  

• Implementation of an impact-based drought monitoring system providing information 

on potential impact for population and agricultural sector with 10-days  

• Adaptation and update of the drought bulletin template and the Bulletin tool according 

to technical and scientific improvements implemented. 

 

The different improvements have been presented and discussed with local stakeholders through 

online meetings and communications from January to May 2024. The full configuration of the 

impact-based drought monitoring system and the corresponding updated version of the Bulletin 

tool and bulletin issuance procedures is under finalization, and it will be officialized in the final 

training in June 2024.  
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Annex 1 – Examples and list of flood bulletins issued in 2023 
 

Hereafter an example of the bulletin issued on 19th September 2023, in both languages (French and 

English). 

FRENCH VERSION 
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ENGLISH VERSION 
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Hereafter an example of the bulletin issued on 10h May 2024, in both languages (French and English) 

with the updated template including the extra fourth page.  

FRENCH VERSION 
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ENGLISH VERSION 
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List of the impact-based bulletins for extreme precipitation and floods issued during 2023 for the 

Volta basin.  
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Annex 2 – Example and list of drought bulletins issued in 

2023-2024 
 

Hereafter an example of the bulletin issued in February 2024, in both languages (French and English). 

FRENCH VERSION 
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ENGLISH VERSION 
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List of the drought monitoring bulletins issued monthly from December 2023 for the Volta basin.  
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