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Executive Summary

A central activity in the FANFAR project has been to develop capagityd operational hydrological
forecasting and alerts in West Africa. The main focus has been to raise the capaatyonal and
regional West African hydrological and emergency nganagent institutionsmandated to manage
floods in the regionHowever, the capacity of the European partners has also been enhanced through
the reinforced cooperation and hanas work in West Africa.

The capacity development focussed on a set of themamely:

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

Riskcommunication and hazard response

nTmoow2>

A range of activities were carried oUdirsty, 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 forast results. These were integrated into the FANFAR Knowledge Base and
YouTube channel and made available as offline PDF c8giesndly, three ambitious workshops were
carried out in Niamey, Niger in 2018; in Accra, Ghana in 2019; and in Abuja, NiggR0each
gathering on average 15 participants from 17 countries The workshops covered all capacity
development themes through brief lectures intertwined by haiwtsexercises, feedback sessions and
group discussionsgtilizing the capacity development rr&ial. A fourth workshop was initially planned

but has not so far beepossibledue to the COVH29 pandemicThirdly, three support channels were

set up (a Forum, a Help Desk and a WhatsApp chat group) in which capacity was raised remotely in
between theworkshops, particularly during the rainy seasons of 2019 and 2B2ally, 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 modeling)fo extend the capacity to a
larger group of active water managers in the region (at the PRESAO forum), to future generations (at
Il Dwl , a9¢ Q& al &GSNE O2dzNE S & v-AfricanyReven§.2 2y R 2 Sad ! TN

It is our hope and belief that these agties together contribute to enhancing the capacity of West
African societies to better manage the evacreasing flood challenges in the region. It represents a
significant step closer toward the vision of having an operational hydrological forecaatinglert

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 cyetaployed in FANFAR to demonstrate system
adaptations and build human capacity in the West African user community on how to utilize the
system.TheFANFAR capacity development activifmsused on how to:

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

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

1 utilize the support systemand

9 contribute with system improveents, support, tutorials and documentation

A number of methods were employed to build capacity both among forecast produeays (
hydrologists, meteorologists, informaticignand information eneusers(e.g. emergency managers,

dam operators) During he physical meetings (workshops), the system functionalities were
demonstrated and several hands training sessions were held to allow participants to test all
functionalities, practice on concrete examples, and get direct support from developers.ohddliti
materials were made available to facilitate independent practice and applicétidetween 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 chalm how toanalyseand interpret the
information, how to run tailored forecasts with locally available data,, @tbich are all availablen

the FANFARKnowledge Base). Tutorials were developed to address the most common tasks and
stumbling blocks (e.gwith 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 angblegavere
produced and madavailable 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 backyt reference document in English. The material
and training sessions were organized into different modules covering different topics and addressing
different target audiences. The material wasde available to all participants as offline copies (e.g.
PLCF files) during the physical meetings (given as USB sticks with all material), and was also put on the
FANFAR onlinénowledgeBase for universalccess

2. Capacity Development Themes

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

A. Succinctommunication
The ability to onvey a simple, clear and comprehensive message during communication around e.g.
current practices and challenges, user needs, feedback and denisikimg.

B. Conceptual understanding of the forecasting and alert system
Understanding the different componentisat 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 datajppostssing 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 providedp and t
interpret the results in a meaningful manner.

D. Operation andmaintenance of the system
Clarifyingroles and responsibilities that different actors and organisations have within a fomegast
and alertsystem, running and maintaining various system commdsetrairing in operaton and
maintenance ofhe system.

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

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

These capacities were developed using the followaghods throughout the project:
1 handson technical exercises with different system components (online and offline),
1 handson technical exercisto analyse results outside of the system,
 communication exercises (building key messages for presentations, dialogues how to
communicate flood risk information),
individualexpert exchangewith on-the-job training atpartner institutes
presentations (lectures on different topics),
remote onlinemeetings (biweekly with partners, piseason with others)and
interactions through the @gpport channels (ticketdVhatsApp etc.)

= =4 =4 =4

3. Capacity Development Activities

The following sections describe the different capacity development activities carried thet imoject.

3.1FANFAR Workshops

Three workshops have so far been arranged in the context of the FANFAR project, with on aterage 5
participants (Table 1)he participants came from national and regional (international) organisations
and were identified byAGRHYMETThe workshops focussed on capacity development, ICT
demonstration,user needglefinition, and co-designof necessary adaptations. The workshops used
handson technical exercisdecussing omifferent system componenidiow to use the system dnke

and offline, howto analyse results outside of the systeas well ascommunication exercises and
presentations (lectures on different topicé)-betweenthe workshops, capacity was strengthen using

the online material, and other support channd®enary 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
guidanceto use the system, exercises on the Hydrold@pP platfornm{the cloudbased ICT platform
where the FANFAR forecasts are producad) the Interactive Visualisation Portal. A substantial set

of material, in both English and French, was prepared on all agpoitits of the workshops.
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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

Table2. Countries and rganisations 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 | 6Hydraulique, Cc
des Urgences Environnementales
Direction Générale des Ressources Hydriques, Service National de Protection Civile

Direction de | 6Hydrol ogi e, Plateforme Na
des Catastrophes
National Disaster Management Agency, Liberian Hydrological Service

Direction G®n®rale de | a Protection Civi
Direction Aménagement Rural

Direction Nationale de | d6Hydraulique, D
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 1Niamey, Niger 2018

The ' workshop took place on 120 September 2018 in Niamey, Niger. The main goal of this first
workshop was to calesign theoperational hydrological forecasting aralert system to build
conceptual understanding around the system, and train on the availaptem components
Representatives frormational and regional agencidésom 17 countries in Wesand CentralAfrica
participated(Figurel, Table2).

Figurel..Workshop participants in Niamey, Niger (September 2018).

The workshop established theurrent state of flood forecasting systems in West Africa amel
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 weresented instead of long testeavy
presentations ¢apacity theme A The questions used were:
9 Current information/production system for flood forecasting:
o0 From where do you get your information?
0 Which data do you use for prediction?
0 How do you produce yor flood forecast?
9 Distribution channels on flood forecasting
0o To whom 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)?
1 Wish li$ for the future
0 What do you find most urgent to improve in your current system/production chain?
0 What is your ideal production system (letegm vision)?
0 What are you expecting from the FANFAR project?

The FANFAR prototype systems for streamflow forecast production (HydiokER)yandisualigtion
(http://fanfar.eu/) were presented in detail to the participants. This wasbuald the conceptual
understandingof an operational hydrological forecasting chralert system(capacity theme B

FANFAR Deliverable D4.1 10(29)
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Experiences from using the HydroleggP and expectations from the forecast visagibn system
were shared. Then all participants experimented with the systems and suggested adaptations during
practical sessions and e&xises ¢apacity themes C and)E

Preferences when adapting the flood forecasting systems to user needs were discoagadity
themes B, C, D, B). This focused on identifying and prioritizing system options (how the system
should be configured to et 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 atesign the forecast production andsualigtion systems, to create

and specify system options that are adapted to user needs using different methigise?).

Copyright © Eawag, Judit Lienert
Figure2. Participants at the workshop in Niger, taking part in discussions (September, 2018).

The Executive Summary from this workshop can be fouhdtjas://fanfar.eu/news/executivereport-
from-the-1stworkshop/.
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3.1.2 Workshop 2 (Accra, Ghan2019

The 29workshop took place on-22 April, 2019 in Accra, Ghaepresentativesegional and national
agenciedrom 16 countries in Wesind CentralAfricaparticipated(Figure3, Table2).

Figure3. Participants at the ® workshop in Accra, Ghana inp2019.

The main activities at the workshayere:

Presentation of the updated forecasting and alert systeapacity theme A and B
Handson exercises on how to use systamd interpret its outputgcapacity theme ¢
Clarification oinstitutionalroles in an operational systerngpacity theme D)

Codesign activitiegimed at prioritizing system improvementsapacity theme [E

Planning of actiondo test the system and contribute to its improvemenuring the
forthcoming rainy seasortépacity themeb)

= =4 =4 =4 =9

The progress on thehydrological forecastingnd alert systemwas presented, including all of its
components: meteorologicalata, hydrological modelling, in situ hydrometric observationspB&ed
water level data, flood risk derivation, the HydroyeGEP production environment, the visualisation
portal, and the support systenfcapacity 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 EFigured).

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?

Figure4. Exampleof caodesign questions English and Frenehlating to flood risk derivation and tailoring to fit the specific
countries(from presentation material).

FANFAR Deliverable D4.1 12 (29
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Several sessions were held focussing on how to acaealyseand interpret the FANFAR information
(capacity theme € In particular, pactical handson 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, anddasigning how it shouldbe improved. These were
designed in such a way that the participants weasked toanswerspecific 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 arswers to the questions also changédgureb).

Questions E

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

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:

: ——on
o . _EE::E [3-  aurait-il une différence? Est-ce | [3- Is there a difference? Can you try an
i -; ﬁ Kjue Vous pouvez tenter une explanation?

4 Cet e =Ry explication.
CEr— ®

1d
7

2° FANFAR Workshop, 9 - 12 Apri 2019, Acera, Ghana A FANFARWatkahon. 8- 12 AP 2019 ACOM AN ersranta

Figure5. Exampleuestiongdrom the handson exercise on the FANFAR visualisation portal

Another set of exercises were held focussing on produaitjaccessinfprecasts on the Hydrology
TEP dapacity theme D Figure6), and on mapping alerts with opesource GIS tools to facilitate
appropriate commuitation and hazard responseafpacity theme C and)FA dedicated session was
also heldfor system developers with programming skiftecussing on advancedsage of and
contribution to the HydrologyTEP platfom (capacity theme . This included e.g. datccess and
exchange protocols (AFFigure6), data formatting and nomenclature, code structure and essential
componentsof a processing service on HydrolebgR how to work with virtual machines and version
control etc.

Y

Forecasts (fanfar-00002)

Query HYPE formcasts dat items for setiop niger hype - GFD11- ECOPER

Neyward  Fitter query sction

niger hype - GFD13. ECOPER

Forecasts Data Hem Query Output (20 entrien

Figure 6. Left: exerciseto produce forecasts interactively on HydroleggP. Right: Advanced programming interface to
interact with data on Hydrolog¥EP througlii K §pensearch &2 T i 6 NB
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During the second workshop the participants atsmtributed 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 sitesdpacity theme EFigure7) making it more appropriate for local hazard
responsegapacity theme . This contribution served as a foundation for further improvements of the
flood alert representation in the information derivation algorithm (subsequently programmed by
AGRHYMETh connection to this, plans were also set for all participants to tessytséem during the
forthcoming rainy season, and begin to contribute to its improvement by supplying operational
streamflow observations to the systermmapacity 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 la 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)
Quand a-t-elle été mise a jour pour la derniére fois? (AAAA-MM-1J
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)?

% FANFAR Workahop, 912 Apr 2016, Aooa, Ghana -

received funding fro n programme under grant agreement No. 780115

Figure?. Local alert thresholds were collected fromreaountry using the above template.

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 participantstasieito
imagine hat they had a different role compared with their professional role, #reh indicate e.g.

how they would act or what information would be most important to receive from the syskgu(e

8). This helped set the frame for more detailed discussions on future operation and maintenance of
the system ¢apacity 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 functionis ..." ®  Formuler une déclaration et écrire sur papier :
n Examples: "En tant que... la fonction la plus importante
"As an operative flood analyst the mos( du systéeme est...."
|mponant funcuon ist = Exemples

t 1 "En tant qu' analyste des inondations la
Asan emergency mana qulhe most foncuun la plus importante est d'observer
|mponantfunchon is to be s es alisé de prévision:

e "Entant que gestionaire des urgences sla
- As a ue!:l nydro\ )qzst the mos( 1mpcnant fonction la P‘”5 '"‘P"""—‘"‘e est
fundlon is that -

"En tant qu'hydrologue de terrain I fonction a
- plus Importante est que |
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Observatlons (collecncm integration with - .
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Observations (collecte, integration avec les prévisions,
visualisation), Langues, Niveau d'automatisation.
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Figure8. Roleplay to help clarlfy roles and assomated needs oparational hydrological forecasting and alert system.
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All material produced for the workshop, including the agenda, presentations and exercises, were
shared through USB stiEko the participantand also put online for public use at the FANFAR
KnowledgeBase littps://knowledge.terradue.com/display/FANFAR/Second+workshop%2C+9
12+April+2019%2C+Accra%2C+Ghana

3.1.3 Workshop 3 (Abuja, Nigexj 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 ofiew participants(Figure9). Taking advantage of éhfact that the workshop was held

in the Nigerian capital, several key persons from other agencies in Nigeria (e.g. NIMEASRDA

were also participating. Twoepresentatives from the World Meteorological Organisation (WMO)
were present the entire weekn their role as members of the Advisory Baaktithe 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 Ambassapiiaavidre

also presentAt the closing ceremony, a representative of ECOWAS also participied. coverage

of the workshop was on national Nigerian TV and in newspapers (AIT news, Nigerian Pilot, Sundiata
Post).

380 FLOOD FORECASTING AND ALERTS WORKSHOP

ST AFRICA AS PART OF THE FANFAR
#0:%0! 2020 PROJECT IMPLEMENTATION

S o D P Miis S A T g
MR e e Tty W02

In this workshop, the main objectives coverapacity themes A, B, C, D, E andukdwere to

1) share and discuss user experiences with the FANFAR forecasting system during the 2019 rainy
season; 2summarise 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 tessyiseem during 2020; and 7)
advance toward longerm sustainability.

Each country and regional institute were tasked to summarize their experience from using the FANFAR
system during the 2019 rainy seasosing shortflash presentationdased on a commotemplate.

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 illustratenith concrete evidence from their domaiogpacity theme

A, Figurel0).
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Figure10. Example of presentations giving feedback omgithe FANFAR systeduring the 2019 seasofrom 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 ttarough the visualisation
portal. A central aspect is to grasp the way forecasts are-pastessed into alert information, based

on certain thresholds. A presentation was held to describe how the system currently worked, and a
feedback session follovdesuit to cedesign future improvements to the approaatapacity theme B

and E Figurell-left). This was then followed up by hands exercises with the FANFAR visaiion

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 throughand prioritize how it should be improved
(capacity theme @nd E Figurell-right).

Figurell. Left: AGRHYMET presenting and leading a feedback session on the way forecastsan@esstd into alert
information.Right: Rindson exercise with the FANFAR visualisation po@RHYMET, NIHSA and all other project partners
assists the nationaregional and internationgdarticipants in utilising the portal and interpreting its results.

FANFAR Deliverable D4.1 16(29)










































