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Executive Summary

A central activity in the FANFAR project has been to develop capacity around operational hydrological
forecasting and alerts in West Africa. The main focus has been to raise the capacity at national and
regional West African hydrological and emergency management institutions mandated to manage
floods in the region. However, the capacity of the European partners has also been enhanced through
the reinforced cooperation and hands-on work in West Africa.

The capacity development focussed on a set of themes, namely:
A. Succinct communication
Conceptual understanding of the forecasting and alert system
Access, analysis and interpretation of the forecasting and alert information
Operation and maintenance of the system
Contributions to improve the system
Risk communication and hazard response

mmooO®m

A range of activities were carried out. Firstly, an extensive set of capacity development material was
prepared in the form of e.g. user guides, exercises, video tutorials, background documentation,
example code and forecast results. These were integrated into the FANFAR Knowledge Base and
YouTube channel and made available as offline PDF copies. Secondly, three ambitious workshops were
carried out in Niamey, Niger in 2018; in Accra, Ghana in 2019; and in Abuja, Nigeria in 2020 each
gathering on average 51 participants from 17 countries. The workshops covered all capacity
development themes through brief lectures intertwined by hands-on exercises, feedback sessions and
group discussions utilizing the capacity development material. A fourth workshop was initially planned
but has not so far been possible due to the COVID-19 pandemic. Thirdly, three support channels were
set up (a Forum, a Help Desk and a WhatsApp chat group) in which capacity was raised remotely in-
between the workshops, particularly during the rainy seasons of 2019 and 2020. Finally, a set of
additional activities were carried out aiming to deepen the capacity for key individuals (e.g. through
individual expert exchanges and courses in hydrological modelling), and to extend the capacity to a
larger group of active water managers in the region (at the PRESAO forum), to future generations (at
AGRHYMET'’s Masters courses), and beyond West Africa (at a pan-African UN event).

It is our hope and belief that these activities together contribute to enhancing the capacity of West
African societies to better manage the ever-increasing flood challenges in the region. It represents a
significant step closer toward the vision of having an operational hydrological forecasting and alert
system coordinated, operated, maintained, and refined by regional & national West African
institutions. This is an essential and concrete climate change adaptation action in a region expected
to experience even more severe flooding in the future.
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1. Introduction

A core component of the ICT cooperation cycle employed in FANFAR is to demonstrate system
adaptations and build human capacity in the West African user community on how to utilize the
system. The FANFAR capacity development activities focused on how to:

e access, analyse and interpret forecasts and alerts using the distribution channels;

e operate, customize and maintain the forecasting chain and all components on the platform;

e utilize the support system; and

e contribute with system improvements, support, tutorials and documentation

A number of methods were employed to build capacity both among forecast producers (e.g.
hydrologists, meteorologists, informaticians) and information end-users (e.g. emergency managers,
dam operators). During the physical meetings (workshops), the system functionalities were
demonstrated and several hands-on training sessions were held to allow participants to test all
functionalities, practice on concrete examples, and get direct support from developers. Additional
materials were made available to facilitate independent practice and application in-between the
physical meetings. User guides were created that demonstrate and explain how to use the system (e.g.
how to access information using the distribution channels, how to analyse and interpret the
information, how to run tailored forecasts with locally available data, etc., which are all available on
the FANFAR Knowledge Base). Tutorials were developed to address the most common tasks and
stumbling blocks (e.g. with screenshots and explanatory texts). Exercises were crafted containing
practical questions and answers (used at workshops and integrated into the Knowledge Base). All
material used in the physical meetings, as well as the user guides, tutorials and examples, were
produced and made available in both English and French to facilitate uptake across West Africa. In
addition, the full technical documentation of the entire operational system (including deployed
components and versions) is available as a background reference document in English. The material
and training sessions were organized into different modules covering different topics and addressing
different target audiences. The material was made available to all participants as offline copies (e.g.
PDF files) during the physical meetings (given as USB sticks with all material), and was also put on the
FANFAR online Knowledge Base for universal access.

2. Capacity Development Themes

The participants in the activities run during the FANFAR project developed capacity in six themes.
Different themes were in focus during different project activities to account for development that had
occurred and the evolution of capacity among the participants. The themes were:

A. Succinct communication
The ability to convey a simple, clear and comprehensive message during communication around e.g.
current practices and challenges, user needs, feedback and decision-making.

B. Conceptual understanding of the forecasting and alert system
Understanding the different components that a hydrological forecasting and alert system is based on,
i.e. all key components in a forecasting chain including observations (meteorological, hydrological,
satellite), hydrological modelling, meteorological and hydrological forecast data, post-processing and
distribution, automatic data handling, scheduled production, and ICT.

FANFAR Deliverable D4.1 7 (29)
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C. Access, analysis and interpretation of the forecasting and alert information
Learning how to access forecast and alert information, to analyse the information provided, and to
interpret the results in a meaningful manner.

D. Operation and maintenance of the system
Clarifying roles and responsibilities that different actors and organisations have within a forecasting
and alert system, running and maintaining various system components, training in operation and
maintenance of the system.

E. Contributions to improve the system
Empowering users to contribute to various components of the system (e.g. with local alert thresholds,
local observations, and code for analysing flood hazard severity and impact).

F. Risk communication and hazard response
Communicating flood risks effectively, and gaining knowledge and practice in taking appropriate
actions in response to flood forecast information.

These capacities were developed using the following methods throughout the project:
e hands-on technical exercises with different system components (online and offline),
e hands-on technical exercises to analyse results outside of the system,
e communication exercises (building key messages for presentations, dialogues how to
communicate flood risk information),
individual expert exchanges with on-the-job training at partner institutes,
presentations (lectures on different topics),
remote online meetings (biweekly with partners, pre-season with others), and
interactions through the support channels (tickets, WhatsApp etc.).

3. Capacity Development Activities

The following sections describe the different capacity development activities carried out in the project.

3.1 FANFAR Workshops

Three workshops have so far been arranged in the context of the FANFAR project, with on average 51
participants (Table 1). The participants came from national and regional (international) organisations
and were identified by AGRHYMET. The workshops focussed on capacity development, ICT
demonstration, user needs definition, and co-design of necessary adaptations. The workshops used
hands-on technical exercises focussing on different system components, how to use the system online
and offline, how to analyse results outside of the system, as well as communication exercises and
presentations (lectures on different topics). In-between the workshops, capacity was strengthen using
the online material, and other support channels. Plenary sessions and practical sessions were held for
stakeholders on the available systems and options for development, and their views and wishes for
improvement were gathered. For this purpose, the main resources used during the workshops include
guidance to use the system, exercises on the Hydrology-TEP platform (the cloud-based ICT platform
where the FANFAR forecasts are produced) and the Interactive Visualisation Portal. A substantial set
of material, in both English and French, was prepared on all agenda points of the workshops.
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Table 1. Number of participants at the workshops held during the FANFAR project. Primarily hydrologists and emergency
managers, but also a set of participants with other backgrounds.

Workshop No. of Hydrologists Emergency Other
participants managers

First workshop, September 2018, Niamey, Niger 49 31 11 ‘ 7

Second workshop, April 2019, Accra, Ghana 48 27 11 10

Third workshop, February, Abuja, Nigeria 58 37 13 ‘ 8

Table 2. Countries and organisations that have actively participated in at least one of the three workshops.

Country
Benin
Burkina Faso

Cape Verde
Chad
Gambia

Ghana
Guinea

Guinea Bissau
Ivory Coast

Liberia
Mali

Mauritania
Niger

Nigeria

Senegal

Sierra Leone
Togo
Switzerland

Organisations
Direction Générale des Ressources en Eau, Agence Nationale de la Protection Civile

Autorité du Bassin de la Volta, Secrétariat Permanent du CONASUR, Direction Générale
des Ressources en Eau
Agéncia Nacional de Agua e Saneamento

Direction des Ressources en Eau, Commission du Bassin du Lac Tchad

Regional Disaster Management, Centre National de Gestion des Catastrophes et des
Urgences Environnementales
Hydrological Services Department, National Disaster Management Organisation

Direction Nationale de I'Hydraulique, Centre National de Gestion des Catastrophes et
des Urgences Environnementales
Direction Générale des Ressources Hydriques, Service National de Protection Civile

Direction de I’'Hydrologie, Plateforme Nationale pour la Réduction des Risques et Gestion
des Catastrophes
National Disaster Management Agency, Liberian Hydrological Service

Direction Générale de la Protection Civile, Direction Nationale de I'Hydraulique
Direction Aménagement Rural

Direction Nationale de I'Hydraulique, Direction Générale de la Protection Civile, Niger
Basin Authority, AGRHYMET

Nigerian Hydrological Services Agency (NIHSA), National Space Research and
Development Agency (NASRDA), North-South Power Company Limited, Shiroro (NSPCL
SHIRORO)

Direction de la Gestion et de la Planification des Ressources en Eau, Direction de la
Protection Civile, Organisation de Mise en Valeur du Fleuve Gambie

National Water Resources Management Agency

Agence Nationale de la Protection Civile, Direction des Ressources en Eau
World Meteorological Organisation (WMO)
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3.1.1 Workshop 1 (Niamey, Niger, 2018)

The 1°* workshop took place on 17-20 September 2018 in Niamey, Niger. The main goal of this first
workshop was to co-design the operational hydrological forecasting and alert system, to build
conceptual understanding around the system, and train on the available system components.
Representatives from national and regional agencies from 17 countries in West and Central Africa
participated (Figure 1, Table 2).

-~

o

Figure 1. Workshop participants in Niamey, Niger (September 2018).

The workshop established the current state of flood forecasting systems in West Africa and the
expectations of the delegates on FANFAR. All invited participants presented three slides with their
answers to specified questions. The presentations were drafted and revised based on feedback from
project partners, so that only the key messages were presented instead of long text-heavy
presentations (capacity theme A). The questions used were:
e Current information/production system for flood forecasting:
o From where do you get your information?
o Which data do you use for prediction?
o How do you produce your flood forecast?
e Distribution channels on flood forecasting
o Towhom do you provide information?
o In which form do you provide information?
o Do you use scientific method to refine the original flood forecast to specific
customers/users (tailoring)?

e Wish list for the future
o What do you find most urgent to improve in your current system/production chain?
o What is your ideal production system (long-term vision)?
o What are you expecting from the FANFAR project?

The FANFAR prototype systems for streamflow forecast production (Hydrology-TEP) and visualisation
(http://fanfar.eu/) were presented in detail to the participants. This was to build the conceptual
understanding of an operational hydrological forecasting and alert system (capacity theme B).
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Experiences from using the Hydrology-TEP and expectations from the forecast visualisation system
were shared. Then all participants experimented with the systems and suggested adaptations during
practical sessions and exercises (capacity themes C and E).

Preferences when adapting the flood forecasting systems to user needs were discussed (capacity
themes B, C, D, E, F). This focused on identifying and prioritizing system options (how the system
should be configured to meet the objectives). An exercise to reach consensus about which objectives
are important and how to measure them was held. Then the participants were split into three groups
to run in parallel exercises to co-design the forecast production and visualisation systems, to create
and specify system options that are adapted to user needs using different methods (Figure 2).

Copyright © Eawag, Judit Lienert
Figure 2. Participants at the workshop in Niger, taking part in discussions (September, 2018).

The Executive Summary from this workshop can be found at https://fanfar.eu/news/executive-report-
from-the-1st-workshop/.
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3.1.2 Workshop 2 (Accra, Ghana, 2019)

The 2" workshop took place on 9-12 April, 2019 in Accra, Ghana. Representatives regional and national
agencies from 16 countries in West and Central Africa participated (Figure 3, Table 2).

Figure 3. Participants at the 2"® workshop in Accra, Ghana in April, 2019.

The main activities at the workshop were:

Presentation of the updated forecasting and alert system (capacity theme A and B)

Hands-on exercises on how to use system and interpret its outputs (capacity theme C)
Clarification of institutional roles in an operational system (capacity theme D)

Co-design activities aimed at prioritizing system improvements (capacity theme E)

Planning of actions to test the system and contribute to its improvement during the
forthcoming rainy season (capacity theme E)

The progress on the hydrological forecasting and alert system was presented, including all of its
components: meteorological data, hydrological modelling, in situ hydrometric observations, EO-based
water level data, flood risk derivation, the Hydrology-TEP production environment, the visualisation
portal, and the support system (capacity theme A and B). Intertwined in each presentation was a
continuous dialogue with the participants on how to improve the system and what to prioritize
(capacity theme E, Figure 4).

Some questions about risk levels E

Quelques questions sur les niveaux de risque

" How to define critical thresholds ® Comment définir des seuils

along all the rivers (gauged and critiques le long de toutes les
ungauged) ? rivieres (jaugées et non

" How to link locally defined jaugees)?
thresholds to simulated " Comment lier des seuils
discharges? définis localement a des

" What are the parameters to debits simulés?
consider? ® Quels sont les paramétres a

prendre en compte?

Figure 4. Example of co-design questions in English and French relating to flood risk derivation and tailoring to fit the specific
countries (from presentation material).
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Several sessions were held focussing on how to access, analyse and interpret the FANFAR information
(capacity theme C). In particular, practical hands-on exercises were held focussing on the FANFAR
visualisation portal (https://fanfar.eu/ivp/), accessing information from it, interpreting the data,
graphs and maps available through it, and co-designing how it should be improved. These were
designed in such a way that the participants were tasked to answer specific questions, and find the
answers in the portal, which made it concrete and productive. Training during a sequence of days
allowed the participants to grasp the fact that the system is updated every day since the information
and answers to the questions also changed (Figure 5).

Questions w

1- Quelle est le débit moyen prévu a| [1- What is the expected average flow in
Miamey pour le 11-04-2019 selon le| [Niamey for 11-04-2019 accarding to the
prévision publiée le 03-04-20197 forecast published on 03-04-20197

12- Quelle est le débit moyen prévu af [2- What is the average flow expected in
Niamey pour le 11-04-2019 selon le| [Niamey for 11-04-2019 according to the
prévision publiée le 10-04-20197 forecast published on 10-04-20197

[3-  aurait-il une différence? Est-ce | [3- Is there a difference? Can you try an
Kjue Vous pouvez tenter une explanation?

explication.

Analyse des alertes/ Warning analysis

Study forecast for 2019-04-11,
issued today (2019-04-10) and
icompare with forecast below for
2019-04-11 issued on 2019-04-03,
i.e. 10 days earlier:

nalyse les prévisions pour le 11-04-
2019 publiées aujourd'hui le (10-04-
2019) et compares-les aux prévisions
pour le 11-04-2019 publiées le 03-04-
2019, soit 10 jours plus tot:

B
il

FRpEIRRLL

v
- 7
2°¢ FANFAR Workshop, 9- 12 Apri 2018, Accra, Ghana -J s ANFAR Warkahop, B 12 AP 219, ACO, GONG  erarastspemrsase ne 301 m

Figure 5. Example questions from the hands-on exercise on the FANFAR visualisation portal

Another set of exercises were held focussing on producing and accessing forecasts on the Hydrology-
TEP (capacity theme D, Figure 6), and on mapping alerts with open-source GIS tools to facilitate
appropriate communication and hazard response (capacity theme C and F). A dedicated session was
also held for system developers with programming skills focussing on advanced usage of and
contribution to the Hydrology-TEP platform (capacity theme D). This included e.g. data access and
exchange protocols (API, Figure 6), data formatting and nomenclature, code structure and essential
components of a processing service on Hydrology-TEP, how to work with virtual machines and version
control etc.

[T e

Forecasts (fanfar-00002)

i

Quary HYPE formcasts dats items for setisp niger hype- GFD1] - ECOPER

Neyward  Fitter query sction

0 0 0 0000 maiE

niger hype - GFD13. ECOPER

Forecasts Data Hem Query Output (20 entrien)

Figure 6. Left: exercise to produce forecasts interactively on Hydrology-TEP. Right: Advanced programming interface to
interact with data on Hydrology-TEP through the “opensearch” software.
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During the second workshop the participants also contributed with specific information by identifying
flood-prone areas in each country and by defining the local alert thresholds that are used at specific
hydrometric gauging sites (capacity theme E, Figure 7) making it more appropriate for local hazard
response (capacity theme F). This contribution served as a foundation for further improvements of the
flood alert representation in the information derivation algorithm (subsequently programmed by
AGRHYMET). In connection to this, plans were also set for all participants to test the system during the
forthcoming rainy season, and begin to contribute to its improvement by supplying operational
streamflow observations to the system (capacity theme D).

Excel file to be completed m
Fichier excel a compléter

Section 1: Identification de la station Station 1 | Station 2 | Station3
INom de |a station

Code de la station

Pays

Cours d'eau

Superficie du bassin (km?)

Latitude

lLongitude

jAltitude (m, optionnel)

iSection 2: Equi de la station
[Echelles

Type L
o

ique ( , PCD, PS-Light2, etc)

[Autres (Préciser)
lune courbe de tarage est-elle disponible pour cette station? (Oui/Non)
lQuand a-t-elle été mise 3 jour pour la derniére fois? (AMAA-MM-11
IL'équipe FANFAR peut-¢elle obtenir une copie de |a courbe de tarage? (Qui/Non)
Section 3: Seulls d'alerte
IA quelle variable se rapportent les seuils d'alerte? (exple: Niveau d'eau, débit,
luie, veuillez spécifier)
[En quelle unité les alertes sont-elles définies? (exple: cm, m, m3/s, mm)?
[Seuil d’alerte jaune
uil d'alerte orange

IPour les seuils de niveau d'eau, quel est le niveau de référence (exple: fond de
riviére, niveau de la mer)?

24 FANFAR Woriahop, - 12 Aprl 2019, Acora, Ghana -
project has recewved funding from the Evropeon Lins novotion programme under gran: ent No. 780118

Figure 7. Local alert thresholds were col/ected from each country using the above temp/ate.

Finally, a roleplay activity was conducted to help clarify roles and responsibilities of different actors in
an operational hydrological forecasting and alert system. In this way all participants were tasked to
imagine that they had a different role compared with their professional role, and then indicate e.g.
how they would act or what information would be most important to receive from the system (Figure
8). This helped set the frame for more detailed discussions on future operation and maintenance of
the system (capacity theme D).

Roleplay! Jeu de réle F
Purpose: try different roles, define most important Objectif : Essayer différents roles, définir les
system options/functionalities fonctionalités des systémes les plus importants
pproach Demarche
6 groups 6 groupes
"  picka post-it note & imagine you have that role ®  Choisissezun post-it et imaginez que vous étes
®  Formulate a statement & write on paper: "As a dans ce role
... the most important system function is ..." ®  Formuler une déclaration et écrire sur papier :
n Examples: "En tant que... la fonction la plus importante
"As an operative flood mal/sl the mos( du systéeme est...."
|mponant funcuon ist = Exemples:
t ja ®  "Entantqu' analyste des inondations la
.. As an emergency manager me most foncuun la plus |mportanle est d' bserver
|mponant functlon is to be AS s es 3l ie prév n:
) y " Entant que gestionaire des urgences la
- As a He]rl hydro\oqlsl the mos( 1mponant fonction la P‘”5 '"‘P°""—‘"‘e est d'étr
funcﬂon is that ] o -
® g tant quhydrologue de terrain la fonction la
- plus Importante est que |
Categonesz VanaMe types, Distribution channels,
Locations, Resolution, Accuracy criteria, Models,
Observatlons (collecnon integration with - .
o Degree of Catégories: types de variables, Canaux de distribution,
positions, Résolution, critéres de précision, Modéles,
automanon. - Observations (collecte, integration avec les prévisions,
visualisation), Langues, Niveau d'automatisation.

Figure 8. Roleplay to he/p c/ar/fy roles and assoctated needs in an operational hydrological forecasting and a/ert system.
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All material produced for the workshop, including the agenda, presentations and exercises, were
shared through USB sticks to the participants and also put online for public use at the FANFAR
Knowledge Base (https://knowledge.terradue.com/display/FANFAR/Second+workshop%2C+9-
12+April+2019%2C+Accra%2C+Ghana)

3.1.3 Workshop 3 (Abuja, Nigeria, 2020)

The third workshop was hosted by the Nigerian Hydrological Services Agency (NIHSA) and took place
at Hotel De Bently 10™ — 14" February 2020, in Abuja, Nigeria. The workshop hosted 58 participants,
primarily the hydrologists and emergency managers that had participated in the previous workshops,
but also a set of new participants (Figure 9). Taking advantage of the fact that the workshop was held
in the Nigerian capital, several key persons from other agencies in Nigeria (e.g. NIMET and NASRDA)
were also participating. Two representatives from the World Meteorological Organisation (WMO)
were present the entire week, in their role as members of the Advisory Board. At the opening session,
the director general of NIHSA, the director general of AGRHYMET, the head of economic cooperation
& energy at the EU delegation to Nigeria and ECOWAS, and the Swedish Ambassador to Nigeria were
also present. At the closing ceremony, a representative of ECOWAS also participated. News coverage
of the workshop was on national Nigerian TV and in newspapers (AIT news, Nigerian Pilot, Sundiata
Post).

| KSHOP
380 FLOOD FORECASTING AND ALERTS WOR
’ [N WEST AFRICA AS PART OF THE FANFAR
HORIZON 2020 PROJECT IMPLEMENTATION

S Yo O P Ui S A g
MR e e Tty W02

& AT T N R

Figure 9. Worksho;;aripants in Abja, Nigeria?Fébruary 2020).
In this workshop, the main objectives covered capacity themes A, B, C, D, E and F, and were to

1) share and discuss user experiences with the FANFAR forecasting system during the 2019 rainy
season; 2) summarise the technical developments of the pilot forecasting and alert system; 3) practice
on how to use the system; 4) review the stability of user objectives and preferences; 5) refine
communication strategies of FANFAR outputs; 6) prepare to test the system during 2020; and 7)
advance toward long-term sustainability.

Each country and regional institute were tasked to summarize their experience from using the FANFAR
system during the 2019 rainy season using short flash presentations based on a common template.
Prior to the live presentations, we held a review and feedback session in which all presenters were
encouraged to improve their presentations, e.g. in terms of formulating a succinct and clear message
and avoid lengthy texts, and to illustrate it with concrete evidence from their domain (capacity theme
A, Figure 10).
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Précision des prévisions & alertes de m
FANFAR

Prévision des débits (pointes des crues) par FANFAR au cours de la saison 2019:
3. FANFAR capte la pointe de crue avec + 1 a 2 jours de décalage.

4. Par rapport & 'amplitude, la sous-estimation du pic de crue est de l'ordre de 10% &
plus de 50%

5. FANFAR montre globalement un niveau de sévérité relativement moins élevé que

Flood events during 2019

Summary of all events
WD Total number of floods - 124
Total number of lives lost - 242

Total number of people affected-
136,000

Total cost of damages from floods —
celui observé sur le terrain 991,890
6. Par rapport aux fausses alertes: Pas de fausses alertes (au vu du caractére sous-
estimant de FANFAR)

River Kulpawn, Sandema,
(10.73530N,1.28430W)

19" Sept 2019, 14 days

Number of lives lost- 19, people affected-
26,000 and damage costs — $248 460

[ e O i A B e A B R .

stevent
Jomoro, (5.17940N,2.65860W)
3= October, 2019, 4days

Number of lives lost - nil, people affected-
3,401 - and damage costs-
$5,760

3% FANFAmew

e T | -
Figure 10. Example of presentations giving feedback on using the FANFAR system durmg the 2019 season, from AGRHYMET
(left) and Ghana (right).

A substantial focus was put on raising the capacity around understanding the operational forecast and
alert information, and being able to handle the free and open access to it through the visualisation
portal. A central aspect is to grasp the way forecasts are post-processed into alert information, based
on certain thresholds. A presentation was held to describe how the system currently worked, and a
feedback session followed suit to co-design future improvements to the approach (capacity theme B
and E, Figure 11-left). This was then followed up by hands-on exercises with the FANFAR visualisation
portal, to ensure that all participants (old and new) grasped all the main features of it and were able
to interpret the flood risk information available through it and prioritize how it should be improved
(capacity theme C and E, Figure 11-right).

Quelques sujets de di ions/ Some di jon topics

*® Les méthodes de détermination des niveaux * Are the methods for determining the severity
de sévérités des inondations sont-elles levels of floods appreciated?
approriées? " Atwhat level of severity would you ke to

* A partir de quel niveau de sévérité aimeriez-
Vous recevoir les informations?
* Exemple1 : Envoyer un SMS si l'aléa &
un niveau de sévérité>= 3.
* Example 2: Envoyer un SMS si la
population dans la partie affectée > .
severity level 2 or 3;
*  Que pensez-vous de l'évaluation de lmpact =
du risqué d'inondations?
. sposez-vous d'informations sur
|‘Dexpusmon des infrastructures dans votre
zone?

receive the information?

* Exemplel : Send SMS If Hazard is
>severity level 3.

" Example 2: Send SMS If Population in

affected area is > severity level 2 or 3

QYO mn of the assessment of the

ation on the exposure of
our area?

Figure 11. Left: AGRHYMET presenting and leading a feedback session on the way forecasts are post-processed into alert
information. Right: Rands-on exercise with the FANFAR visualisation portal. AGRHYMET, NIHSA and all other project partners
assists the national, regional and international participants in utilising the portal and interpreting its results.
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Recognizing that all issues and questions do not emerge during a workshop, we highlighted the key
ways in which the participants can get further support during the rainy season. In this process we also
decided to launch a new communication channel through the WhatsApp social media platform, since
many participants were already acquainted with that system and hence the barrier for using it was
lower. It was constructed as a community in which all participants could pose questions, contribute
with answers, but also to pass on forecast information and provide experiences from the field. This
contributed to empowering the entire community toward handling more and more components of the
system (capacity theme B, C, D, E, F).

Similar to Workshop 2, the progress on the hydrological forecasting and alert system was presented,
including all of its components (capacity theme A and B). Intertwined in each presentation was a
continuous dialogue with the participants on how to improve the system and what to prioritize
(capacity theme E).

Since forecast accuracy was judged as most important by the participants (Deliverable 2.2), a set of
sessions were held to illustrate the present accuracy as well as ways in which it could be improved.
The evaluation of the forecast accuracy (Deliverable 3.2) indicated a significant opportunity to improve
accuracy through assimilation of local hydrometric gauge observations and potentially also EO data.
For this purpose, the national and regional agencies had already shared some observations during and
after Workshop 2, which had been integrated into Hydrology-TEP. We therefore held a hands-on
session on Workshop 3, in which all participating hydrologists were tasked to access and quality control
the integrated observations. In this way the local expertise of the West African hydrologists was
effectively combined with the FANFAR ICT experts to jointly improve the system (capacity theme E,
Figure 12-left). A clear set of actions were also defined in which all hydrological agencies were
encouraged to continue and expand their contributions to the system during the upcoming 2020 rainy
season. This requires e.g. consistent data management (e.g. file formats) and operational procedures
(e.g. a biweekly WhatsApp meeting), which were hence described and jointly refined to be applicable
during the rainy season (capacity theme D, Figure 12-right).

et R o v Ao P
Format des données
s www.fanfar eu
a e i fanfar eu
J i » Harmonisation des formats
. 2 o
B » FormatHYDROMET
° oah _ :
: < é:,ra‘!:' agaon: NiBET 1¢=jigne: alias de la station ;Cj_Lokoja
'1:-:! : ¢ 2°™ ligne: enregistrement 01/01/201908:00:00;485;N
& 53 ol Sénégal gl 2 - -
a hines g X w
a Gk by Y9 Susdns Kamo: o derniére ligne: enregistrement 28/02/201908:00:00;485;:N
NG Ca% ¢ ~ 1 7
CUITEETN bty 8énin ¢
oy 20 X ! s ' ‘6 Nigeria
L SRV Cote fese ‘(‘ J
B T anana QL ‘ » Formatdu nom des stations:
) G
e StationName_StationID_Variable_Resolution_DateStart_DateEnd.txt
- sesmps lime Exemple: Ansongo_1271500106_C_daily 01102018_31122019.txt
4

Figbre 12. Left: local hydrometric observations integrated into the Hydrology-TEP operational production platform of FANFAR.
Right: Example of the activity to improve data management by harmonizing data formats and nomenclature to enable
operational ICT systems to automatically utilize the available observations to improve the forecast system.
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To further ensure the West African participants would be able to utilize the system during the 2020
rainy season, a set of sessions were held revisiting how to access and retrieve automatically produced
forecasts on Hydrology-TEP, how to interactively produce your own forecasts, and what each output
file contains (capacity theme C, Figure 6). Moreover, a practical hands-on exercise session was held in
which the forecast data and local observations were used to create graphs and maps in order to
effectively interpret the information (capacity theme C, Figure 13).

9 to 10: Plot the hydrograph A
94a10: Tracez I'hydrogramme

My forecast

Discharge m3/s

Date

BT e e o R W8 e 2 . 5 ,_ﬁq 3 FANFAR Workshop, 10-14 February 2020, Abuia. Nigeria E|
Figure 13. Results from exercise on creating maps and graphs from the forecast output data and local observations.

Risk information is useful only to the extent it can be effectively communicated, and that appropriate
hazard response measures are taken. A set of interactive exercises were therefore arranged with the
participating emergency managers focussing on these topics (capacity theme F and E). The risk
communication exercise centred around the seemingly simple question “How to get information from
FANFAR to the user?”, which may not be as simple in practice. Specifically, the participants were tasked
to judge the suitability of the content, format and channel in which the information is conveyed from
FANFAR to the emergency managers, and from emergency mangers to downstream stakeholders (e.g.
the general public) in different flood risk scenarios. The options discussed for each category are
presented in Table 3. The results clearly indicated the need for conveying the information in different
formats and through different channels to emergency managers (e.g. using maps) compared with to
the general public (for which e.g. photos or text were judged more appropriate formats). Hence it
underlines the critical need to raise capacity on how to understand and interpret the information
correctly (capacity theme B and C) in order for it to be passed on in the most effective way. The hazard
response activity focussed on another key question “who should do what and when?” It was mainly
an exploratory dialogue which served to raise the capacity of thinking strategically and systematically
about appropriate actions to take for various actors in various situations.
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Table 3. Risk communication exercise focussing on assessing the suitability of content(s), format(s) and channel(s) to convey

flood risk information.

Content

Format

Channel

e Severity level (e.g. red/level 3)

e Location (e.g. Abuja)

o Time (e.g. tomorrow)

e Uncertainty (e.g. 70% risk)

e Expected consequence (e.g.
affecting 1000 people)

e Suggested action (e.g.
evacuate and move valuables)

e Responsibility (e.g. ensure
family is safe)

e Contact (e.g. call 1234 for
more information)

Probabilities (e.g. 100-year
return period)

Text (i.e. full sentences in
common prose)
Personal accounts (e.g.
remember... and that is
what may come again in
two days.”

Photos of past events
Graphics (e.g. symbols and
infographics)

Maps

MI

Printed media (e.g. flyers,
newspaper ads.)
Banners, posters, flags
Social media
WhatsApp)

E-mail

SMS

Radio/TV

Flood wardens knock on
doors

Sirens & megaphones
Website (e.g. FANFAR
visualisation portal)

(e.g.

Toward the end of the workshop, a clear strategy was formulated on how to test the system during
2020. Finally, to advance toward long-term sustainability, a session highlighting gender and human
diversity was arranged, along with a discussion on other important factors for sustainability.

All material produced for the workshop, including the agenda, presentations and exercises, were
shared through USB sticks to the participants and also put online for public use at the FANFAR

Knowledge Base

(https://knowledge.terradue.com/display/FANFAR/Third+workshop%2C+10-

14+February+2020%2C+Abuja%2C+Nigeria).
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3.2 FANFAR Support Channels

The FANFAR project offers user support on several levels through different channels. Initially three
support channels were envisioned and implemented (i.e. Knowledge Base, Forum and Help Desk,
Figure 14), however as the project advanced we also implemented a fourth channel based on social
media.

Help Desk Forum
J >

Y Y= v RULCCCCELELEI I A
FP || Email | | Social : OHFA support :
eca Knowledge Base

API SMS Online :
visualisation

Distribution channels

\_Operational Production Cloud Platform B '\' S | '/: i

\ v )

<> First-line support

/

Second-line
| support |

Figure 14. Blue section: the main user support channels in the FANFAR project at the onset of the project (Knowledge Base,
Help Desk and Forum).

3.2.1 Knowledge Base

The FANFAR system is an advanced technical system, and all features of it are not immediately
intuitive. Moreover, the system goes through continuous development and adaptation and hence
evolves over time. Therefore, there has been a clear need to create and maintain an up-to-date and
easily accessible reference database —i.e. the FANFAR Knowledge Base — explaining the system (Figure
15, https://knowledge.terradue.com/display/FANFAR). The Knowledge Base is hence the key FANFAR
tool in which users can raise their own capacity by studying and applying the content of the Knowledge
Base (capacity theme A, B, C, D, E, F). The Knowledge Base offers this through an openly accessible
and searchable website and includes documentation, user guides, exercises, short video tutorials,
presentations, workshop material, code examples etc. The wiki-style website also offers the FANFAR
user community to contribute with improvements. The Knowledge Base has been exported (except for
the videos) and shared as PDF to the workshop participants to ensure offline access to the information.
In total the content currently covers 142 A4-pages (excluding videos).

The Knowledge Base is divided in sections that provide from a general overview of the service to a
more detailed description of the different core elements of the FANFAR forecasting and early warning
system. These divisions help direct less-advanced users to the most appropriate material, and
subsequently more advanced users to the information most useful for them.
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Welcome to the FANFAR Knowledge Base. FANFAR is an EU-financed project focussing on co-developing an
operational flood forecasting and alert pilot system for West Africa. Through this Knowledge Base you can learn

about the FANFAR system and get guidance on how to use it. For a brief overview of FANFAR check this

= Flood risk infc 0 derivatic

presentation and for further information please visit www.fanfar.eu.
> Forecast v @

3 Hydrolagy-TEP = Foundations You can access the Knowledge Base either by searching above, or by browsing on the left.

¥ Hy EP - Advanced

* Warkshops Here are a few tips on particularly useful pages in Vouct quelques pages particuliérement utiles en
* How to edit the Knowledge Base English: francais:
« System overview « Vue d'ensemble du Systéme FANFAR
« User guide to the FANFAR visualisation porta « Guide d'utilisation du portail de visualistion FANFAR
« Description of the FANFAR forecast service on « Description du service de prévision FANFAR sur
Hydrology-TEP Hydrology-TEP
« User guide to the FANFAR forecast service on « Guide d'utilisation du service de prévision FANFAR
Hydrology-TEP sur Hydrology-TEP

This project has received funding from the Eurapean Uniion's Harizon 2020 resesrch and innavation programme under grant agreement No. 780118,

Figure 15. Screenshot of the first page in the Knowledge Base, https://knowledge.terradue.com/display/FANFAR.

The Knowledge Base gives information on the following topics, in English and in French:

e FANFAR system overview
An overview description of the FANFAR system producing operational short- and medium-term flood
forecasts and alerts for West Africa, including the system architecture and responsible partners.

e Accuracy
It is highly important to understand the accuracy of the forecasts produced by the FANFAR system.
Several efforts aimed at understanding and clarifying this forecast skill have either been carried out or
are in the process of being carried out. This section collects all accuracy assessments available to date,
and links to different reports and publications.

e Flood risk information derivation
FANFAR uses a terminology based on the United Nations Sendai Framework for Disaster Risk
Reduction. (United Nations, 2016, Report A/71/644). This page gives an adapted version of the key
concepts and definitions used by FANFAR. It also provides a description of the methods used to derive
flood risk and flood hazards (e.g. threshold exceedance based on return periods).

e Forecast visualisation @ fanfar.eu
This section is dedicated to FANFAR’s Interactive Visualisation Portal (IVP). It provides detailed
information to guide users with examples on how to use all features of the IVP with labelled figures
and instructions (e.g. Figure 16 showing how to use the Location menu to find a gauge of interest).
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Location

The seach bar (3) of the Location menu (1) lets you search for a specific gauge, station, city, populated place or catchment through its SUBID. You could also click on the interactive map to select
coordinates or alternatively input the desired coordinate manually in the Lat and Lon boxes (4). As an example the Niamey station (SUBID 213123) is chosen here. Note that the map may take a while to
load depending on your internet connection.

Location -

Seach for gauge, SUBID, populated place
or coordinate position

Gauge/City/SUBID
=0
Lat gt—-o).. City: Lokoja, Kogi, NG
L &

~BQn — oM k
F = e, " ove view to position N
i @ Maye view to position " P
\ '

i5) e,

Figure 16. Example of user guidance on the Knowledge Base, showing how to select a location of interest and access the
forecast relevant to this location.

e Hydrology-TEP - Foundations

This section of the Knowledge Base includes detailed information on the Hydrology-TEP platform for
beginners and uses of the interactive web interface. For example, it describes what Hydrology-TEP is,
how to register. It also provides detailed documentation of the FANFAR processing services (the
underlying algorithms and code producing new forecasts every day), and a set of user guides describing
how to utilize the services interactively (Figure 17). It also provides an overview of all the model
configurations in FANFAR, both currently operational versions and earlier versions (in total 9 different
configurations so far).

¥ Hydrology-TEP - Foundations

* EN: What is Hydrology-TEP?

FR: Qu'est ce C'est |a TEP d'hydrologie? * Hydrological model configurations / Configurations du modéle

* EN: How to register for Hydrology-TEP ¥ User guides / Guide pour usagers

* FR: Comment s'enregistrer dans la TEP d'hydrologie . ” -
* EN: Navigating the Hydrology TEP Geobrowser

FANFAR Community 8 Application )
* FR: Naviguer le gecbrowser
v FANFAR Processing Services
* EN: FANFAR forecast service - user guide

EN: FANFAR Forecast service
* FR: Service de prévisions FANFAR - guide d'utilisation

FR: Service de prévision FANFAR

* EN: Niger-HYPE forecast service - user guide

Niger-HYPE Forecast service

*» EO water level service * EN: Analyze on local computer results from the Niger-HYPE
* Niger-HYPE EO data pre-processing * FR: Analyse sur un ordinateur local des resultats du services
* HYPE return period analysis * EN: Water level exercise

* Niger-HYPE historical simulation * EN: Explore Insitu Stations

Figure 17. The topics under the section Hydrology-TEP — Foundations aimed at beginners and interactive users of Hydrology-
TEP.

e Hydrology-TEP - Advanced
This section is aimed at advanced users of Hydrology-TEP, with programming skills and mainly
interacting with the portal through APIs and scripted procedures. It contains documentation, user
guides and code examples to perform advanced operations on the Hydrology-TEP. Topics include:
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Starting a T2 Developers Sandbox Virtual Machine (VM)
Discovering & exploring FANFAR systematic scheduled production indices from the
Data Catalogue using the APl and the command line interface
o Downloading and uploading data from store using API
o Prepare & produce new data from external source and index them in the catalogue
o Create a new data series in the catalogue and publish in FANFAR App
e Workshops
In this section, one can find information and documents related to the workshops that have been held
during the FANFAR project. Each workshop links to presentations, summaries of results and other
supplementary information. The workshops linked in this section are:
e  First workshop, September 2018, Niamey, Niger
e Second workshop, April 2019, Accra, Ghana
e Third workshop, February, Abuja, Nigeria
e How to edit the Knowledge Base
The pages in this section provide some practical tips on how to edit the Knowledge Base, which is built
on the Atlassian Confluence system. It is intended to summarize the most relevant tips on using
Confluence, in order to assist intra-community contributions to improve the Knowledge Base.

3.2.2 Video Tutorials

As a complement to the Knowledge Base, a set of video tutorials were created upon request from the
user community. The video format offers an added ability to show the exact actions required to
perform a certain task, and explain how to interpret certain visible features. In this way it is closer to
the live coaching offered at the workshops, and such videos were specifically requested by the
workshop participants and hence produced (capacity theme B and C). The videos were recorded in
English, with French subtitles. Two videos focus on the FANFAR visualisation portal, and eight other
videos give details in how to use and access different aspects of the Hydrology-TEP (Figure 18). All the
videos were uploaded to a FANFAR playlist on YouTube
(https://www.youtube.com/playlist?list=PLYO3ZNzcRmDZZSIP-p-wd1fgVM6ovpe5h), and were then
embedded into the Interactive Visualisation Portal and the Knowledge Base. In November 2020, the
playlist had been viewed 74 times, and the video most often viewed was ‘Overview of FANFAR
Visualisation Portal (111 views), followed by ‘Exploring in-situ stations’ (32 views).

. l, FANFAR: Overview of visualisation portal
. - 1 L ivpewes
<« Hide menu 3 2 Need help?
m FANFAR: Example case in visualisation portal
2 " HYPEwed

FANFAR: Geobrowser Introduction

FANFAR: Geobrowser Spatial Filter
FANFAR: Geobrowser Temporal Filter

FANFAR: Geobrowser Layers Part1

e

B B B @
BEEEE

[T ;l 49(-;45‘5:3.

Figure 18. Left: example screenshot from the video presenting an overview of the interactive visualisation portal. Right: The
YouTube playlist of FANFAR videos.
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3.2.3 Forum

The FANFAR forum was created for people to ask open questions to developers or other users of the
system (capacity theme B, C, D, and E, Figure 19). It was setup and made accessible to everyone with
a Hydrology-TEP account. However, we found that it was not very much used during the project, and
that users preferred interacting through e.g. email and WhatsApp instead.

DISCUSS )
1Y

Iranear + | oty | [ERY Too

FANFAR is an European Union-financed project that co-designs, co-adapts, and co-
operates a short- and medium-term hydrological forecasting and alert pilot system for
. West Africa

Stations Review Garbay Kourou

¥ About the FANFAR category
EANEAR

Garbey Kourou
Garboy Kour 2

Comment utiliser les services de traitement sur hydrology-TEP

1

Figure 19. The FANFAR forum, found at https://discuss.terradue.com/c/fanfar/46

3.2.4 Help Desk

The Help Desk is a dedicated support channel for FANFAR project participants and associated
organisations to get help and thereby raise their capacity on any topic (capacity theme A, B, C, D and
E). It is essentially a professional ticketing system, coherently managing questions and responses by
users and support agents in a traceable and time-controlled manner (Figure 20). The main difference
to conventional email exchange is that the questions and answers are managed in one place (not
getting lost in the regular email flood), that questions are allocated to the most appropriate
respondent (not necessarily the project coordinator or any other contact), and that response-times
can be easily tracked. Compared with the Forum, the Help Desk is a closed system, enabling
communication on potentially sensitive topics without anyone else reading the conversation. In August
2020, 48 tickets had been received in total. Approximately half of the tickets were for technical
support, about a quarter of the requests were related to registration and the remaining tickets related
to test tickets sent by partners in the project and users.

FANFAR Flood forecasting and alerts All open tickets

Welcome! You can raise a FANFAR Fiood forecasting and alerts request from the options provided

Tia to reasiution T Kay Status  Summary Craated  Roporer Dise

ts from supportiifantar.eu are now set  26/Febii9 Cesare

-204:00 [} FANFAR-3 MEW |J
o Rossi

.m_--‘gm FANFAR-Z NEW Registralion suppor 25/Febi19  Ayior
¥ oo e

12002

New Feature

Figure 20. The FANFAR Help Desk system. Left: the interface for users to ask questions. Right: the dashboard for support agents
to manage questions and respondents to interact with users, and keep track of the conversation history.

FANFAR Deliverable D4.1 24 (29)



Project 780118

3.2.5 WhatsApp Chat

During the project we learned about the widespread use of WhatsApp in West Africa. Therefore, a chat
group was created on the social media platform aiming to a) create a West African FANFAR community
by connecting all workshop participants, b) to share experiences of flood issues and forecasting
performance during the rainy season, and c) to connect FANFAR developers and users to facilitate
exchange and support. There were 41 users in the group from all 17 countries involved in FANFAR.
Initially the group consisted only of workshop participants, but upon request several additional
stakeholders (e.g. dam managers) were subsequently added. The chat channel was used to share
updates on the rainy season situation in different regions, what the FANFAR system showed during
flooding, to ask questions and discuss hazard responses (capacity theme A, B, C, D, E and F). Some
users also gave feedback on the FANFAR system in specific locations (Figure 21). Photos of the flooding
situation, news articles, documents and video links were shared. It was in English and in French.
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Figure 21. Examples of the chat on WhatsApp, with questions and feedback on the FANFAR system being discussed.
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3.3 Additional Capacity Development Activities

3.3.1 Courses in hydrological modelling

All FANFAR participants were invited to apply for the annual HYPE course in 2018 and 2019. It is a
technical course aimed at learning how to use, calibrate and otherwise improve the hydrological model
HYPE, which is the model code employed to produce the hydrological forecasts in FANFAR. In total 10
FANFAR participants were selected and participated in the 2018 or 2019 course at SMHI in Sweden
(Figure 22). The course provides three days of training and hands-on exercises around setting up and
improving the HYPE model in general, and the World-Wide HYPE model in particular (which is used in
FANFAR). There are lectures and exercises about capacity themes B, C, D, and E, specifically:
e improving the World-Wide HYPE model setup in participants’ regions of interest,

e including participants’ own data e.g. in assessing model performance or refining catchment
delineations, and

d tools for calibration and analysis.
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Figure 22. FANFAR project participants from Burkina Faso, Ghana and Senegal at the hydrological modelling course in
Norrképing, Sweden, 2019
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3.3.2 Masters Courses at AGRHYMET and the PRESAO Regional Climate Outlook Forum

AGRHYMET runs a Masters course in Climate Change that includes approximately 1 week on
hydrological modelling and flood forecasting. AGRHYMET uses that week to give train the students in
general about hydrological modelling and flood forecasting and alerts, particularly focussing on the
HYPE model and FANFAR platform. Two groups (of 15 and 17 students) have been trained in this way
(Figure 23). The course is structured so that lectures presented by experts are followed by hands on
technical exercises. The lectures cover different concepts of the HYPE model and ‘how to’ information,
for example how to understand input and output data in the model, and how to use FANFAR to
visualise flood forecasts. The students listened to the lectures, then did the exercises (capacity theme
B and C). The ambition of this activity was to spread the capacity also to future generations of West
African hydrologists. In this way they are better prepared to work with both the FANFAR system, but
also more generally with any operational hydrological forecasting and alert system, which we consider
essential in the region.
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Figure 23. Hydrology engineering students during the training in using the FANFAR system,
The PRESAO Regional Climate Outlook Forum is an important annual meeting focussed on providing a
combined forecast of the overall hydrometeorological and agricultural situation expected in the
forthcoming rainy season each year. It is organised, carried out and attended by both technical experts
and high-level political representatives from all West African countries. It gathers a large part of the
currently active expertise in hydrology in the region. To complement the seasonal outlook, this group
was shown presentations on how to use the FANFAR platform, and explanations of the flood forecasts
were given. Then the group carried out some practical exercises on accessing, visualizing and
interpreting current flood forecasts using the FANFAR platform (capacity theme B and C). The ambition
with this activity was to expand the capacity to spread the capacity to a wider group of currently active
West African hydrologists and meteorologists (wider than those that could attend the FANFAR
workshops).
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3.3.3 Individual Expert Exchanges

Another type of capacity development activity which we have carried out is individual expert
exchanges. They essentially consist of specific individuals visiting a partner institute for an extended
period of time (up to a few months) working alongside experts on particular components of the
forecasting system (capacity theme D and E). It is a form of on-the-job training with individual coaching
combined with independent work. This was carried out during the autumn of 2019 when one person
from AGRYMET visited SMHI in Sweden focussing on two components of the forecasting system (the
meteorological input data and the information derivation/post-processing service). The exchange was
very successful and considered key to advancing those components of the system and to also pave the
way for West African institutions to eventually take the main responsibility for the operation,
maintenance, and improvement of the system. One additional exchange was planned for the spring
2020, but the COVID-19 pandemic unfortunately made that visit impossible.

3.3.4 UN-SPIDER conference and workshop

In November 2019, UN-SPIDER invited FANFAR project members to present at the International
Conference “Space-based Solutions for Disaster Management in Africa” held in Bonn, Germany.

The FANFAR presentation provided an overview of the project objectives, results as well as countries
and stakeholders involved in West Africa (capacity theme B). This was followed by a hands-on exercise
session, which provided the opportunity to a group of experts in disaster risk reduction to understand
how the FANFAR systems works from a technical and operational perspective (capacity theme C and
D). The workshop was divided in a theoretical session about satellite-based altimetry, the HYPE
hydrology model and how virtual stations can complement data from in-situ stations in data-sparse
areas in Africa. The second part of the workshop concentrated on how to use the FANFAR interactive
visualisation portal at fanfar.eu as well as step-by-step walk through the Hydrology-TEP. The ambition
of this activity was to spread the capacity around FANFAR and Hydrology-TEP to disaster managers
across Africa, who had not had the opportunity to attend the FANFAR workshops.
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4. Conclusions

In conclusion, capacity development has been a central activity within FANFAR, as exemplified by the
large number, the breadth, and the depth of activities, aimed at both present and future generations
in West Africa and beyond. The capacity was also covering a wide set of themes — all considered
essential for meeting the challenges the region is facing, namely

A. Succinct communication
Conceptual understanding of the forecasting and alert system
Access, analysis and interpretation of the forecasting and alert information
Operation and maintenance of the system
Contributions to improve the system
Risk communication and hazard response
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It is our hope and belief that these activities together contribute to enhancing the capacity of West
African societies to better manage the ever-increasing flood challenges in the region. It represents a
significant step closer toward the vision of having an operational hydrological forecasting and alert
system coordinated, operated, maintained, and refined by regional & national West African
institutions. This is an essential and concrete climate change adaptation action in a region expected
to experience even more severe flooding in the future.
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