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IND Inner Niger Delta

NGOs Non-GovernmentalOrganizations
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ToR Terms of Reference

UN United Nations
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WISO Wetlands International Sahelian Office
WPS Water, Peace and Securiartnership
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Introduction

The Deutsche Gesellschatft fur Internationale Zusammenarbeit (GlZ) and the Water, Peace and Security
(WPS) partnership collaborate in theexus project in Mali, Chad and Niger. The aim of this project is

to improve security and climate resilience in a fragile context through the \WE&tergyFood Security

Nexus.t KA 4 NBLRNI 3IAGSa 'y 20SNIBASG 27 tfiestldgs@nsl Ol A FA
learned, which can be of use in the further implementation of the project.

Overview

The vicious cycle of scarcity, competition, conflict and instability can be turned into a virtuous cycle of
resilience, sustainable resources managemenbpevation and security. The Frexus project, based in
Mali, Chad and Niger aims to support the peaceful resolution of social tensions and conflicts between
population groups that are caused or exacerbated by climate change in fragile areas. The project uses
an integrated approacly Water-EnergyFood (WEF) security Nexgsto create and foster new
opportunities ensuring long term sustainable development and peace. A Nexus approach entails
considering the totality of the available sources for food, energy watkr security and planning
holistically how they can most efficiently together serve humans and conservation needs. Taking a
Nexus approach to resource use and project planning in a basin alloWsatmid undesired impacts

on other sectors and conflistbetween themand 2)mprove efficiency in use of natural resources for
human livelihoods ensuring ecosystem conservation.

The involvement of the three sectors takes place on an equal footing and the intersectoral discussion
of relevant issues angint development of solutions leads to wimin solutions or, where this is not
possible, at least to jointly accepted trao#s.

Activities

Throughout the different phases of the project a number of key activitiese/will be carried out
WPS specifidly collaborated with GIZ on the activities of the action development phabés
document solely repog2 y 2 cortriQution to- and lessons learned frothese activities.

Theaction plan development phasaims to develop confliesensitive and climatsensitive action
plans via inclusive community workshops for the integrated management of land and natural
resources considering the watenergyfood security nexus approach. In this phase, GIZ and WPS
colléborate on:

A The extension of the Global hotspot identification and early warning tool with increased
indicators to capture food and energy security dimensions. This enables the analysis of areas
of potential conflicts over water, food and energy resour@ssa starting point for
developing climate sensitive and nexossed responses to resources challenges, ultimately
enabling sustainable and peaceful development under climate change conditions.

A The cedevelopment of a local analytical tool, in a partidgrg manner with key local
stakeholders, to assess the key drivers of conflict and assess local intervention options.



Global Early Warning Tool extension

Introduction

The Global Tool is an early warning and conflict identification tool that aims to identify areas that may
suffer from natural resource conflicts in the future. The identification is based on the combination of
several different indicators (based on opencess data) which generally determine whether the
challenges related to natural resources lead to conflicts. This allows early identification of potential
conflicts (over a 1:2nonth horizon) and therefore sufficient warning time for policy makers and other
relevant actors to take actioq ideally preventing or at least mitigating these conflicts. At the same
time, it allows finer spatial resolution (at the seceardier administrative level, i.e. sytrovincial or
district level) and therefore a better undeamding of local dynamics on natural resources.

Overall, the tool captures 86% of future conflicts, successfully predicting more than 9 out of 10
ongoing conflicts and 6 out of 10 emerging conflicts. The t@fféor this high recall is poor accuracy

for emerging conflicts. About 80% of all emerging conflict predictions represent false positives, that
is, cases where a conflict was predicted but did not occur.

With GIZ funding, we tested additional indicators capturing the feondrgywater nexus to
understand if these indicators could improve the performance of the model. Though we did not see
I OKIFy3aS Ay (KS Y2RSfQa LINBRAOGADGS LRGSNE ¢S
model and on the tool for users to better understand the lomantext.

Global tool team members under GlZharles Iceland, Samantha Kuzma, Liz Saccoccia, Alberto
Pallecchi, Ninoslav Malekovic

Process

Data Preparation and Processing

Data preparation and processing is typically the most tooesuming part of any data project. This is
especially true for the WPS quarterly conflict forecast since our data must be kept up to date. Every
step of our data journey is written in Python caostethat it can be replicated into the future. We also
make these scriptpublicly accessibleso we take time to write comments and make sure the code is
legible.

The process included:

A Access the data

Clean tle data

Create a timeseries of the data

Create a data cube to access the data for the causal models

Test data in the models

Add relevant data to the website

> > > > P

Detailed steps on this process are described in the appendix.

Data Cube

We also embarked ontime intensive process to convert our data storage into data cubes. The data
cubes are structured to accommodate very different types of modeling, in a way that the simpler table
could not, and these allow for the multiple modeling tracks to proceed inddeetly while always
utilizing identical data.


https://github.com/wri/WPSI

Detailed steps on this process are described in the appendix.

Predictive Model

As new data became available, we retrained the Random Forest (RF) model to see if model
performance improved, and to test if gmew indicators proved to be important. Here, importance
NEFSNE (2 K2¢g dzaSTdzZ |+ IABSY AYRAOFG2NI gl & i K.
the Recursive Feature Elimination (RFE) process, which identifies the variables most effective for
predicting conflict. As stated in theechnical note RFE starts with the full set of features, and
repeatedly retrains the mael, in each iteration eliminating the least important feature (defined by a
coefficient attribute of feature importance) until only one feature remains theory, the most

important one.

We found no noticeable improvement in the conflict forecasts. Destagting almost 100 new

indicators in the model, performance stayed stagnate compared to the pilot. Our original plan was to

dzLX 2+ R GKS yS¢g Y2RSt (2 GKS 2yftAyS (22t AT¥T Al a
on creating higheperformingmodels. We wiltrain new types of algorithms using models that have

better memory than the random forest approach. This means we can squeeze more information out

2F 2dzNJ SEA&GAY 3T REFEGF® C2NJ SEFYLX S | RISStdy £ S Ny A
of conflict, rather than just the prior 12 months. We are using other streams of funding to pursue

these types of models.

Although model performance did not improve, we did find several new-fetated indicators ranked

in the top in terms ofeature importance. We can study the structure of these indicators to learn how

we can engineer betteperforming inputs for our new models.

Annual evapotranspiration anomaly (standard deviation)
Cropland (%)

Livestock density: chickens

Livestock density: pigs

Pastureland (%)

Surface water extent (area)

Water consumption segment for highest income households (% of all consumption)

Causal Model

The objective of the causal model wasdentify and estimate causal effects of variables that pertain

to water, food, and energy insecurity on conflict outcomes. This objective required from us to
benchmark such estimates using different causal models. Starting with a static causal modeéthat d
not account for mediating effects, the benchmarking was intended to compare such estimates (a) in
isolation against such estimates after considering (b) structure of mediators and (c) passage of time.
Given the resolution of data, we developed two #tatausal models (i.e., a and b). These models
enable us to benchmark static causal effects of water and food on conflict outcomes (i.e., conflict
events and reported fatalities) under demographic and confétated mediators. The dynamic causal
model (ie., ¢) remains an issue for reason that are explained below.


https://www.wri.org/research/leveraging-water-data-machine-learning-based-model-forecasting-violent-conflict

As we developed the static causal models, the key challenge has been and remains data. Some
statistical challenges that we faced had to do with the sample sizes. One of the models consumes
many more observations. Hence, we had to focus on districts toreesufficiently numerous
20aSNDIFA2yad a2NB20SNE a2YS OKIFffSyasa O2dZ RyQ
were made available to us, are available across all the resolutions (i.e., countries, provinces, districts):
Energyrelated variablesare not available for districts. Hence, we had to drop them from our
consideration until they become available for districts.

As we delved into developing the dynamic causal models, absence of conflicts across time precluded
extraction of timeseries casal graphs. More than two thirds of analytical units have timeseries that
follow this pattern. When it comes to the remaining analytical units where conflict outcomes vary
across time, associations between tirseries for different variables did not lenthdmselves to
extraction of timeseries causal graphs, despite several techniques that we applied to this end.
Additional, social science and political variables should be made available to inform causal pathways
behind conflict dynamics, as induced by waaed food insecurity.

In line with earlier studies, we showed that water insecurity causes conflict outcomes. Like findings of
the earlier studies, ours hold in terms of anomalous evapotranspiration. Unlike earlier studies, our
findings also hold in tereof standard precipitation and actual evapotranspiration. Unlike earlier
findings that relied on data sourced from natural experiments, our findings rest on observational data
alone. Finally, via causal graphs, we could also specify, identify, and estimagiating effects of
food-related variables and demographics on conflict outcomes. In short, the proof of concept is such
that causal modeling can be used for extracting, transferring, and consuming domain knowledge in
water-induced conflict researchThe causal model will be launched at our anniversary event in
December 2022 in Washington, D.C.

Tool Updates

New Datasets

We worked with our partners to develop new datasets to assist users in understanding-the-on

ground information about certain regions. These datasets provide important contextual information

about a location of interest including the status of localaevoirs and forecasted precipitation trends.

25Q@%S FRRSR (KSaS RIilIafSB&ISRIKFRAD2 i 2 NF OB ddOKY H
o0& CdzSt ¢ e-NBQF ¢ YR MRRAROF 12NA adzOK Fa W A@Saidz0]
addition,6 SQ@S KIFIR (G2 Y2RAFe& Odz2NNBydate FgrAaftlroftS RIGLI
the Armed Conflict Events and Locations Database raw values on the Water, Peace and Security tool,
6SQPBS 62N]J SR gAGK (GKS wSa2 dzNdats to the rurduiér obevedts per¢ S+ Y
type per district. See the appendix for the list of food and energy data sets.

Functionality

¢KS 3t 20l f G22tf KIFa | ¢SHtdK 2F RFEGF G2 SELX 2NB
users are comfortable enoughith data to take advantage of these functionalities. Therefore, we
NBfSFHaSR OARS2 tSaaz2ya 2y AYOGSNIOGAY3I 6AGK GKS
into our quarterly updates to demonstrate how to include it in analyses.

Onthetod = AGQ& LI2&aarofsS G2 SELI 2NB O2y(SEldzZ t Ay¥T2
a district in the global tool, the side bar shows timeseries or descriptions of the conditions of that
district (see below). We increased the number of dataigleat show this information in the side bar

if those datasets are relevant at the district level, including the new food and energy related datasets.
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Results

Funding from GIZ allowed us to improve our data infrastructure, test additional indsciatdine

model, create a causal model, and improve the tool. Though the additional indicators did not

AYLINR @S 2dzNJ Y2RSt Qa LISNF2NXIyOS:T | RRAy3d GKSY G2
the food-energywater-security nexus in a location of imest. In addition, we created causal

models that gave us insights to the causal relationships between water and conflict. We found that
anomalous evapotranspiration, standard precipitation, and actual evapotranspiration all have causal
relations to conitt events.

This valuable information has extended knowledge on causal relationships of water, food,
and energy to insecurity, and has informed our future research. We plan to create policy
interventions built on the causal model, and are pivoting f@redictive model type that is
stronger in time series analysis.

Local analytical tool

Approach and methodology

The Frexus project in Chad, Mali and Niger
The Frexus project in Chad, Mali and Niger, was designed to support the peaceful resolution of social

tensions and conflicts between population groups that are exacerbated by climate change in fragile
areas.The Sahelian region has experienced a convergehdifferent challenges in recent years and

the security situation has deteriorated considerably. Community conflicts, for example between
farmers and herders, have increased over time, and latent tensions have become open conflicts, even
leading to theemergence of militias. In addition to this, the region is considered one of the most
vulnerable to climate change globally and experiences a high fluctuation in rainfall leading to more
unpredictable floods and droughts. As most livelihoods depend on #teral resources of these
basins, scarcity and competitimverthese resourceareincreasing

Threespecificareas of interventior(see Figure lyere identified by GIZ in close collaboration with

the EU/BMZ, the main partners and stakeholders on the grofoiidwing the desk study and various
missions in the three countrie3he project, divided into three phases, aims to develop and test an
assessmetrtool and methods to examine the links between resource use, climate change and conflict
risk, and subsequently identify and implement activities to address the challenges that arise within
this nexus, particularly in fragile contexts. The developmentthef local tool constitutes the
finalization of phase 1 (Understanding/Diagnostic) and should feed into phases 2 (Action plans) and 3
(Implementation).
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Figurel - Zone of intervention of the Frexus project in Mali, Niger and Cl{8durce: Frexus, 2022b)
A local analytical tool

The Water, Peace & SecurBartnership, via Deltarebas worked with thd-rexus projecto facilitate

the development ofa local analytical tool texamine the links between resource use, climate change
and conflict andassess the water resources situatidme final objective was the etevelopment of

a local analytical tool, in a participatory manner with key local stakeholders, to assess the key drivers
of conflict and assess local intervention optiofite developmentf the local tool is illustrated in
Figure 2. Ifollowsthree phases which will be detad below: 1. Understanding of the system through

the Causal Loop Diagram; 2. Definition of the uSeeeds 3. Data collection and integration into a
policy dashboardThe dashboard as local analytical tool is an interactive platform for exploring and
visualizing development and natural resource management scenarios and their potential impact on

security and cofiict risk. Eventually it should facilitate the dialogue and inform decisions on resource
allocation and conflict prevention.




Dashboard layout examples

Development of the local analytical tool
Visual items
* Maps
*  Graphs
*  Numerical values
Key problems, causes- System components
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*+  |nterventions,
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Indicators, Scenarios,
Interventions

Figure2 - Development phases of the local analytical tool

Throughoutthe process, Deltareis responsiblefor the development of the tooand methodologies.
The development of a dashboard fitting the local needsdsvever, not possible without a clear
consultation withkey locaktakeholdes. This last aspeds executed byhe countryteams ofGlZthat
were responsible forhe stakeholder consultatioprocess the identification ofthe usersof the
dashboard andhe facilitation of local data collection (complementingnline sources or global
datasetsdentified by Deltares)

Joint development and participative approach
The tool development processbased on the approaciustrated in Figure. An iterative process is

set up jointly with the stakeholdershe Wo-developer§representatives of gqvernment authorities

and civil societyrganizationsat national and local level. It is coordinated locally by a tear®mf
moderatorg2rained in the preliminary phase of the projedescribed in sectio.2), who ensure an
ongoing discussion with stakeholders and future users. The process has feedback loops between the
different stepsData, both quantitative and qualitativeand informationare identified, discussed and
enriched during different consultatinos with the stakeholdersduring workshops, training and
bilateral or groupdiscussionsin this sense, the policy dashboard development process is just as
important as the tool in its final version. This participatory prosegsports thedefiningof a @mmon
understanding of the situation and the links between natural resources and security. It also aims to
achieve the development @ toolfor which theusersfeel ownershipnamelya tool that meets the

needs and thaincludesthe interventions they want to visualize. In additidoy, opening the dialogue
amongst different groups of stakeholdethijs process makes it possible to strengthen reflection
governance systems and possibly to (re)build trust between stakeholders.




Joint development

-

Iy ‘\\
Information A
needs
- First prototype of
—_ the dashboard
Analysis of the Data collection
information and —— and data

feedback T analysis

L]
\ Improvement /
extension of the
A dashboard

. Some iterations
Water, Peace and Security %
Partnership / Deltares ‘““‘Wps

Figure 3 - lllustration of the process for the joint development of the local analytical tool

Stakeholders

Co-developers Co-moderators

A common understanding of the links between natural resources and the

risk of conflict
The first phase of the approaawonsistsof understandingthe system When designing solutions in

fragile contextsit is important to take into consideration the interrelationships between different
realities in order to avoid solutions that create newoplems.The system analysis suggests adopting
a global view of the systein whichwe want to intervene and to consider the interdependence of the
differentaspects of the system rather than addressing only one aspecissitstem It considergow
changes in one factor in a system propagate thraughhe system. For each of the three regions, the
analysis focused on the links betweglimate change, naturaksources and the impact dhe risk of
conflict.It aimsto better understand how theesources linked to th&Vater-Energy and-ood Security
Nexus play direct or indirectrole in the emergence of conflict.

Using models ¢ as representations of the realityg Group Model Buildings a method in
offersa communicable representation tiie SR which a system is visually represente
complexity. In this caséy A NPR dzLJ Y2 RS using System Dynamics to support
more specifically theCausal Loop Diagram (CLD)s [elfels]sImIaRe[=TeISi(o}i1aF=U((glo B TgIelo] g 0] ()¢
used as a methanlogy to jointly identify the JRUSEUCRINERETIRERCISEIIERYo/(oll
interactions between the factors of the syste@roup (LA CURNCECIIVIRERIEEHE
model building is an interesting methodology as CHEeUTE Tl ISl n 1S deC|§|on '
central. Themodel that is created is the
makes mental models (how we see the world) expl means to achieve this goal (Vennix, 199\
and allows to discuss and understand how othe
perceive the world. Eventuallyt aims at combining the understandirg the systemof different
actorsintol WO2YY2y dzy RSN { IAgZaRsalbap Diggfam prévisles a dishialiZAtion ¢
of the interconnectionswithin the system. It iopen to whatever is considered an important factor
that influencesthe functioning of the system. In each the three countries, £LDs developed with
the codevelopers. Initially, the emoderators conducted bilateral meetings which allowed the
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development of smaltliagrams which were then integrated into a singtkagramreviewed and
discussed during a stakeholder workshop.

Figure4 ¢ The development of the Causal Loop Diagram for the case of Mali (Inner Niger Delta)

From understanding to visualizing scenarios
Joint analysigims to create a common understanding not only of how the system works, bubfalso

how to influence the system. The Causal Loop Diagrdheisfore used to identify the main factors

of interest for the different stakeholders, as well as the factors tuatld be modified most effectively

to influence these factors of interest. Based on the diagram, thdeselopers thus described the
mechanisms of influence of the factors on each other. The factors considered most relevant were used
for further discussin on the information that users would like teceive from and visualize in a policy
dashboardSakeholder dialogues and discussions can benefit from information and analysis, provided
that this information is tailored to the information needs expresd¢sdthe stakeholdersor to the
possible misunderstandings disagreements on the functioning of the system identified during the
first phase. In a second phase of the projectcatied dashboard user casasere collected. This
mears that the stakeholderdave reflected on the users (who will use the policy dashboard?), the
user needs (what information is useful?), and user objectives (why do they need this information?).
These user cases (Who? What? Why?) allow us to tailor the dashboard to the localeadsr
Tailoring in this case means the selection of indicators, the visualization elements, and adjusting the
level of complexity. Since in most cases a large number of user cases have been collected, these were
reviewed and grouped teeachthe priority user cases.

Depending on the user needs for information, certain factors (elements of the Causal Loop Diz
can then be quantified on the basis of (1) existing data (measured or modelled by external
such as global data and projections), (2) through a logdiological model, (3) using Agent Bas:

Modelling (see sectiof), or (4) using a serguantitative approach in which weights are given
factorsof the Causal Loop Diagram by the local stakeholders (see s@gtionorder to be able to
visualize different scenarios in a dashboard.

The data collection processdifferent in each country because it depesytimarily on the requests
from the stakeholders, but also on tlevailabledata andavailableresources to collect and develop
new data and simulate scenarios. T¢émpeof the project differed between the three countrigas

Mali benefited from other activities developday the Water, Peace and Security Partnership. In the
case of Mali, a hydrolacgl modelwas availableand an agenbased model (see sectid3.4) was
already in developmeniThese productiavecontributed to the data and scenariastegrated inthe
policy dashboard. On the other haridy Niger andChadthere were no datgroduction tools at our
disposal. In Nigetocal data gathering of drought indicators took place, conducted by local partners,
parallel to the implementation of the semguantitative approach. Finally, in Chad the semi
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guantitative approach was also adagt, and this was complemented by regional and global data
accessibléhroughopen databases.

In parallelwith the data collection, the development of the dashboard has followed an iterative
process, using several prototypes as illustrated in figur8ud a process is implemented through
several cycles in which stakeholders provide feedback on new vemsidhe dashboard leading to

the final version, which is used for trainifithe result of local analytical tool development is a product
althoughthe development processhat is themeans towards this objective, is equalliyportant. It
contributes to a shared system understanding that may not have existed before and can support trust
building amongst the stakeholders.

. .- * ‘e Scenarios,

L . interventio Polic )
, User cases ns and Prototype Real data y L)

: dashboard and use
[ PN ° their
s indicators

*  Who will use the dashboard ? * Evaluate the prototypes *  Present the final dashboard
*  What information do they need ? * Improve the prototypes +  Train the users
/I\ Several iterations

Figure5 - The development of the policy dashboard is based on the user cases.
Several prototypes are made and discussed with the stakeholders, in parallel to the
collection. In the final phase, the users are trained to enable them to use thddash
for their own cases

DSYSN)}f FSIFddaNBa 2F (GKS LR2fAO& RI

Although each region followed its own process and development, some key features have bee
commonly agreed upon, in order to have consistency amongst the final products. This makes it also
easier to use for thosstakeholders who are active in the different countries.

-

A The dashboard is developed with Microsoft Power Bl software (free license)

-

A The dashboard is developed offline, but it is published online. Users only need a web
browser and an internet connection tea it. The data is protected, hence it cannot be
downloaded from the publicly published web version.

Users do not need advanced computer skills to use the dashboard.

N >\

A The dashboard is interactive

o Clickable buttons allow you to change indicators / scendrintrventions

o ! &SNA OFy FTAYR IFRRAGAZ2YLIE AYF2NXIGAR2Y o8
A The language of the dashboards is French

A The style/layout of the dashboards is standardized
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Preliminary training of the co-moderators

Introduction
For the development of strategies to address security challenges related to resources, it is important

that all involved actors have a shared perspective regarding the link between resources and security.
Thisunderstanding helps identifiyg the factors that can be acted upon to influence resources and
conflicts links a first step in making decisions and implementing solutions. Several workah®ps
needed to develop this understanding in a participatory manasmwell as an interactive tool through
which information is summarized and visualized.obtain the information tobe incorporated into

the tool and to get feedback from participants, a series-6fidteractive workshops is foreseen. These
workshops wi be facilitated by local staff of GIZ and/or affiliated organizatido®nablethe staff in

doing soa Trainthe-Trainerssessiorfor the moderatorss organized.

Training objectives
The main objective of theTrainingis to train co-moderators in facilitaing and moderating
participatory analysis workshopssinginteractive information tools to support the process of-co
development of the analytical tool.
The learning objectives assigned to this training workshop are:
1. Understand and pprehend the links between the Wat&mergy and Food Security Nexus and
security;
2. Be able to explain the concepts of system thinking and policy analysis, as well as the role of
gualitative and quantitative methods in analyzing systems and the impactdiof gations;
3. Be able to identify causal relationships between water and security in their countries;
4. Be able to explain the role of the tool to be developed
5. Be able to specify the use case and information needs as a basis for the development of the
tool;
6. Be able to cdacilitate and moderateparticipatory sessions in which participants jointly
analyze systems qualitatively and, based on this, identify key policy issues.
7. Optional:Become familiar with the use of the Vensim program and be able to train adezs
(depending on the time needed for other objectives);
8. Understand the objectives of the Frexus project, define the roles of moderators, co
developers (stakeholders), and the international team

Overview of the training
Participants from MaliNigerandChad all travelled to Niamey, Niger where the training was delivered

in a conference venudhe 20 participantsf the three countries attame from different institutions.
For three dayghey weretrainedin the content and process they wiécilitate in their own countres
The procesand therole divisionwere explained and discusseandthe participants alséook partin
group work andmplementedexerciseghat they wouldlater use intheir workshops. Most of the
exercises were done in groupsr country. The program and results are summarizedhe report of
the workshop shared previously with FrexusW @ w 9particfpatory system analysis
G2N] aK2LWHAHMMMA ME
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With the skills and experiees developed through the training, the groups ofrsoderators per
country will be able to develop, together with GIZ and with feedback from Deltares, workshop
programs and objectives for their respective countries. Through this process, they collgdbire

development of an information tool and will later use the tool to support the discussion among the
stakeholders.

The country groups working on the group exercises.

12



Key achievements

1. Generateownershipof the process

An additionalpurpose of the training was tgenerateownershipof the processamongstthe co
moderatorsand allowthem to understand, discuss and agree onithvele. During thdast day of the
training, the roleswere extensively discussed before being validawéth all participants.Thiswasa
key stepto create trust between the conoderators and with the international team. The figure below
summarizes the role division as agreed at the end of the training.

= Struciures régionales
d'accompagnement et
dencadrement...JAutorités I

> réglonales);
CO dé\feloppeurs + hutorités sectorielles (nationales, e
réglonales); .

+ Autorités décentralise;
Foa

1.
= Equipe de co- — ;
modérateur/Pays 4
5
6
Modeélisateurs L
= Equipe Deltares -
I[%
'8

sectorelles (nationales, .

Participer aux différentes sessions
Sapproprier Foutll lecal;
S'accorder sur la problématique;

. Centribuer i I'identification et la validation des facteurs et leurs liens

Contribuer A la validation des resultats

Identifler les parties prenantes 3 impliguer en tant gue co-développeurs

Avoir des rencontrers réguliéres avec les co-développeurs at les mu:lelleurs
Appuyer 3 |3 conception de Foutil avec les modelleurs et les co-ds

Qrganiser et co-modérer les sféances de co-développement, en bonne dlscusslnn avec
les modelleurs (et en prenant en compte les besolng des co-déyvelappenns)

Appuyer une compréhension commune/zone et ebjectifs spécifiques de l'outil
lindicateurs de sub, scenarl..}

Appuyer aux besoins et collecte des informations.

Participer aux rencontres préparatoires des sé de co-dével

Informer les co-maodérateurs sur le développementde l'outil paur qu ils a Ient les
informations nécessaires pour les ateliers.

Appuyer i Pélaboration des diagrammes de boucles causales [gui seront
développés parles co-développeurs et modérateurs);

Développerfautil sur base des infarmations callectées par les co-madérateurs.

Figure6 - Role division as agreed with the comoderators at the end of the T+hie-Trainer
session

Thefinal evaluationof the training highlighted that the roteand role divisiorwere understoodand
endorsed by the comoderators. They also indicated to be confident in using their skills and
experience, in combination with their local knowledge, to contribute to a successful implementation

of the procesgseefigure6).

12 GKS jdzSaidAaz2y WoeKI G

NEf S R2 ®Mdpafidpads Gnsweled withldardtga tHadzNA y 3

i K.

their role for the workshps will be cemoderatorand facilitator of the process
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ssance et

Figure7 ¢ Question 3 of the final evaluation of the Traithe-Trainers: Which personal
skills do you bring into the training and moderation process ?

2. Capacitybuilding ¢ knowledge and methods
The trainings a crucial stepn allowingthe participants tadbecomemore familiar with the tools and
methods suggested for the project.iftespecially importanhot onlythat they become familiar with
those methodsbut alsothat they areable to use them in their owprocess The training allowed to
review some aspects of the methodology and adapt them to the needs and requirements of the local
context. This has not only been done during the training but gdsmughoutthe process itself. From
the evaluation of the trainingt appeared that:

A The training was mainly perceived as interactive, effective and useful.

6x | Interactive

Participative (2x), Interactive (2x), together
with the others, common action

6x | Effective

Effective (2x), impactful, knowledge sharing,
methodology

5x | Useful

>\

Informative, relevant, useful, adapted

All objectives, except the one on Vengigee point 3)score between 3,6 and 4,0onab

point scale, indicating that the respondents feel these objectivesafiicientlyreached.

> >

The objectivesvith the highest achievement status are
f. [participants]will be able to better understand the objectives oktRrexus project, define

the roles of moderators, cdevelopers (stakeholders), and the international EPS team;

>\

g.[participants willloe able to cefacilitate participatory sessions in which participants

jointly analyze systems qualitatively and, basedhis, identify key policy issues and related
information needs.

Throughoutthe process of the development of the dashboard, thenoaderatorswere able to use
and adapt the methods and tools which were presented during the training. Furthermore, some
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participants also indicate that those methods are relevant and useful in other contexts and show some
willingness to replicate the process in othertsegs.

3. ¢ KS dza S/emdif) (AKRSF G4 | NS

Theevaluation and comments at the end of the trainingicated that someconfusionremainedon

the difference betweerVensim as useful software for the design of causal loop diagrand the
tool to be developeds outcome of the Frexus projett. order to ensure a clear process, the team of
GIZ re-addressedthis aspect when designing the program of the first workshop with the co
moderators. They clarified for each country the role of the tool #reldifference withthe Vensim
software Deltares also shared a document clarifying the use of Vefigieconfusion did noappear
anymorein the next steps andlevelopment of the tool with the stakeholder

It also appeared that some gnoderators quickly felt able taseVensim and voluntarily decided to
use it whendeveloping the preliminarZLDas outcome obilateral discussions. Not only héee tool
facilitated the development of the causal loop diagramut it also seemed to be a tool that the-co
moderators can now successfully usea basic mannefor other projects.

Mali

Introduction
In central Maliiesthe Inner Niger Delt@ND) a unique ecosystem that is the largest wetland in West

Africa. Formed by the meeting of the Niger River with the sandy Sahelian plains, this wide network of
channels, swamps and lakes mitigates an arid climate and constitutes the second largest inland delta
in Africa. The Delta, a vast flood plain stretchitang 300 km over an area of 41,195 km2 is an area

of ecological interest classified as a Ramsar.skeom July, the river floods the region during an
annual flood that can reach up to 6 meters. This flood allows the developmenticti acosystem

which is anmportant water source for cattle, the reproduction of figtnd food cultivationAs a place
conducive to rice growing, fishing and livestock farming, the delta is also of importanite
country's economy: it provides 15% of the country's cygapresents 80% of the national fish trade,

30% of rice production, and 60% of the livestock stays there during the dry season. The ecosystem

2 A Ramsar site is a wetland site designated to be of international importance under the Ramsar Convention
amingatd i KS 02y aSNBIGA2Y YR ¢6AaS dzasS 27T adndibternat®naf | y R
O22 LN GA2YS +a | O2y (iNAodziAzy (261 NRa | (REms&@rg)y 3 a
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value of the services provided by the Inner Niger Delta is estimated at US$500 (Widlands
International 2020)

A year in the Inner Niger Delta

In the rainy season all three groups compete for the new resources the flooded wetlands provide.
The rainy season is increasingly unpredictable, shorter and more intense due to climate change.

FARMING CATTLE HERDING FISHING

Farmers cultivate crops such as Herders bring their cattle into the Fishermen need an undisturbed
rice and bourgou, an aquatic grass. wetlands to graze when the flood environment for fish to reproduce.
Bourgou is a cereal grain, a fish recedes sufficiently. They remain This used to happen in May but is
nursery when under water, and into the dry season. now August/September.

cattle fodder as the flood recedes.

2,500 HYDROGRAPH AT DIRE, MALI 2019-20
Plant crops “:’;g;esr
(normally Plant bourgou
May-June) mg;ﬂ:%
g Leave the Leave the
£ Delta Delta
< | onafixed Herders need access to the flooded zone on fied
o date date
o
S Fish reproduction
-S season (normally Fishing period
around May)
Flood End of rain season and start of flood River back to
started recession normal
1 1 1
0 . ; ! e
c ] b0 o e > o c o |3 = >
2 5 2 3 S 2 3 s = s g $

Figure8 - A year in the Niger Delta (developed by International Ale&ource: Water, Peace and
Security Partnership2022)

The diversity of uses of these same hydraulic spaces by communitiegtioat the year in a cyclical
manner leads to conflicts related to thase of water resources. Moreover, the expansion of
agriculture to meet theneeds for foodof a rapidly growing population contributes to heightening
tensions between different population groups. According to Zwarts.€2@D9) the area of cultivated
areas increased 2.3 times between 1975 and 2013, and irrigated areas almost quadrupled.

Resarch in the mner Niger Deltahas shown that a decline in flooding resulted in overfishing,
overgrazing and reduced cooperation between different ethnic groups (Wetlands International,
2017). As an example, Morand (2016) indicated that conflicts can apgesar water scarcity pushes
farmers to crop fields in the lower flood plains, which are also used as grazing fields by herders. The
pressure on this land can lead to conflicts between herders and farmers. In turn, these conflicts over
land and scarcity ohatural resources can be one of the reasons for 1&king by government
officials, leading to an increase in astate and antelite sentiments among pastoralists (Benjaminsen

& Boubacar, 2018). These sentiments can facilitate the support of jingrigps in the region. The
extent to which pressure on natural resources contributes to mn#ad intercommunity conflicts
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needs to be better understood to identify possible ways to reduce conflict risks over natural resources
or prevent further escalatio.

The Water, Peace and SecuriBartnershiphas been engaged since 20ib&he Inner Niger Delta in
Mali, especially through local representations okeWnds International Sahel Office (8@ and
International Alert In 2021, it was decided to jofiorces with GIZ on the Frexus projebit. Mali, he
project focused orthree communities spread around the Inner Niger Delta: Bellen (Segou), Konna
(Mopti) and Soboumdou (Tombouctou).

Joint development process
The joint development process for tipeojectin the Inner Niger Delta envisied establishing vertical

and horizontal links between government entities, researchers, academics, media, development
NGOs and donorstegrating them in a close cooperatiohheprocessillustrated in figure 9jormally
started in July 202and has taken placthroughfive key activities which are briefly described here
below.

1. Bilateral meetings; July 2021

The bilateral meetingsvere conductedby WISO and International Alert local teamith a group of

11 stakeholdersThese meetings have been articulated around three key objectiieqFurther)
introduce WPS activities in Mall; Assess the perception of the stakeholders regarding main water
security issues in the Inner Niger Delta, and related information néedssess the perception of the
stakeholders on the causes, effects, policies and relevant actors related to their perceived main issues.
The results have been translated in seveandividual causal loop diagramBhesendividual diagrams

have afterwards been integratedtma single model.

2. First workshopg December 2021

This workshop represented the start of tifi@mal collaboration of the WPS and Frexus projects in
Mali. To facilitate the integration of new participants from the Frexus project and ensure the same
level of information for all at the start of the workshop/ISChasconductedsixadditionalbilateral
meetings withnew participants.

During the workshop, participants from both projects joined in a merging of the projesfigr
introductory presentations, three participatory activitiesok place in which participantsere asked

to validate the results of the bilateral meetings and actively share their ideas and perceptions in a
structured, moderated session. The first participatory activity conegithe identification of key
issues and possible causes and impacts. Basethis analysis, the second participatory activity
identifiedg KA OK 2F (KS AaadzsSazr OldzasSa FyR AYLI OGA& I NB
different groups of stakeholders, which of these are external factors, i.e. beyond the sphere of
influenceof the participants and their organisations, and which of these could be considered within
the sphere of influence and thus possible (connection points for) policy actions. These insigkts form
the basis for formulating information needs in the third peipatory activity. Finally, in the session on
Hext stepsihe connectionrwasmade between the results of this workshop and the activigéthe

next workshop.

The outcome of the workshopasthe validated Causal Loop Diagram based on the findingstirem
bilateral meetings. Furthermore, the user cases and key indicators to be integrated in the policy
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dashboard were formulated. Based on those outcomes, the WPS team started the development of a
first version of the dashboard.

3. Second workshog, February2022

From February 186, 2022, the WPS and Frexus projects held another workshop with the aim of
allowing participants to discuss the first version of the local tool and to identify additional questions
that the research teantould examine. The implemention of the recommendationdrom the
participantsmade it possible 1) to improve the dashboard of the tool through the adjustments
proposed by the participant$2) followed by the updating of the necessary data.

4. Bilateral meetingsg May 2022

In May 2022,the WISO and International Alert teams in Mali organized bilateral meetings with
potential users of the local tool. Organized in Bamako, Mopti and Ségou from May 11 to 20, 2022,
these meetings made it possible t further strengthen the knowledgef potential users of the local

tool, (2) collect their observations/comments on the dashboard, a8j dbtain suggestions for
possible improvement of the local tool. In addition, the WISO and International Alert teams had a
meeting with the Niger Basin #ority (NBA)to present the local tool and collect opinions. This
meeting resulted in recommendations oifl) the sharing of the terms of reference for the
development of the tool, g the confrontation of the results of the tool with reality within the
framework of its validation;3) closely involve the NBA focal structure in the tool development
process; and4) the organizingof a workshop with NBA experts on the conceptual details of the tool
and its operation.

5. Third workshopg June 2022

The $inal prototypeQversion of the policy dashboardvas presented and discussed with local
stakeholders during a workshop in June 2022. Followiismtbrkshop, some madifications (limited
and final)were still made to the tool by the tearof Deltares. Thifinalized the development phase of
the tool, allowingthe partnersto begin the next phases of stakeholder engagement and dialogue at
the local level.

Besidesengagement activitiesvith the stakeholdes, the team of cemoderators has regularly
gatheredwith Deltarego discuss progress and developments.
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Co-creation of the tools with the stakeholders

Bilateral mestings Warkshep 1 Warkshop 2 ::ill‘l‘.n.”‘{.;:' Warkshep 3 [June LONG-TERM USE OF THE
{uly 2021} [Decermbre 2021) [February 2022) :n:'zp ¥ ’ 2022) DASHBOARD

[ Development of the causal loop diagrame J

Validation of
the CLD

Dashboard development . . l
- Final

modificati

DDD[ Development of the ABM }D
nexus G £2WpS

Figure9 - The joint process development for the Matiase

Phase 1 - The Causal Loop Diagram

TheCausal Loop Diagrafeeefigure 12)for Mali has been developed in three phases summarized in
the figurel0.

[14 petits modeéles [1 grand modéle [1 grand modéle revu]

5

FigurelO- Different phases in developing the Causal Loop Diagi(#me processus started with

small individual models developed during bilateraleetings; those models were integrated in one
model which has been reviewed, discussed and validated with the stakeholders during the second
workshaop.

The finaldiagram revieved and validated by all stakeholders reveals four different groupings of
dynamics which can be identified as follows:

A. Ecosystem functioning and resource availability
B. Resource exploitation and livelihoods

C. Competition, governance and conflicts

D. Violence, displacement and social cohesion

Each of these groupings is presented in mor&aiién a documen{Annex 1)escribing thefactors
and their interrelations in the local situation. Thiscumentis based on information received during
stakeholder consultatios In this sense, the descriptions presented must be consideredvaskang
basis and not athe only possible representation of reality.
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Based on bilateral meetings and workshop discussioixecember 2021the followingfactorswere
identified as the key problems:

Decrease in the ecosystem functioning (disappearaneeatér-related ecosystem services)

Limited access to resources

Conflict between users

Disorganization of delta communities/ decrease in social cohesion

Degradation of livelihoods iND6 ¢ LI2 3SNIie¢ OFly 6S O2yaARSNBR |
Absence of the State

3> > D D >

These have been included in a simplifiegrsionof the CausalLoop Diagram(seefigure 11)
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Figurell- Simplified Causal Loop Diagram for the case of Mali
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Phase 2 - User needs and data collection

Using the Causal Loop Diagramedmasis, the user cases have been discussed to identify the related
information needs. 8 aresult of the workshopfifteen user cases have been collectagefigure 13).

POURQUOI @"

1. résoudre le probléme crutial d'insuffisance de bois de constructionet de chauffe dans la région.
2. D'améliorerer les aménagements des contre saisons en maitrise totale de I'Office Riz Mopti.

3. D'Installer des mini central hydrauélectrique

4. Solutions endogennes pérennes (long lasting solutions?)
5. Assurer la Sécurité Alimenaire
6.
7.
8,

Availability of resources / ecosystems

. faire venir mes troupes Use of resources
. d'éviter les difficultés dans les pécheries Governance
. mieux produire dans les baffons (bas-fonds?)

9. décider de la superficie en Ha & planter par espéce végétale

10. mettre en application les mesures d'aménagement et de gestion des péchéries

11. pouvoir en application la convention communale de péche

12, d'utiliser les variétés adaptées pour une bonne production et diversification alimentaire

13, prendre les disposition idoines en ressources humaines pour mener a bien les activités a la satisfaction

des communautés
14. mener des recherches qui peuvent aboutir 4 faire des propositions concrétes
15, mieux planifier et conseiller les communautés

nexus Q) {2wWps
Figurel3- User cases identified during the second workshop

These casesover abroad diversityof users and topicsSome of the mosmportant information needs
werethe causes of intecommunity conflicts, the evolution of flood levelmdthe security status of
pastues in conflict zones. Requested indicators of these information needs included flooded area and
duration, water levelanddischarge. Identified externafluencing factorgscenarios see figure 14
that impact the system are climate change aitelimpact on hydrologyas well as demographic
growth. In addition, possible interventions were also propogse figure 15and carbe gathered in
four categoriesearly warning systemsmproved dam managemenimproved spatial planningnd
improved legilation. Scenarios areonsidered agactors beyond the reach of decisiomakers (e.g.
climate chang, drought, economic evolutia), while the interventions are thdactors on which
political decisiormakers or other actors can have a direct influerfee example the construction of
a well, improvement of governancer the securing of pastoral areas

Scénarios possibles (changements anticipés des facteurs pertinents)

Facteur(s) le(s) plus pertinent(s) chan;ement dans le futur e ‘:g:r"’;:;,.’:g:" o)
Va augmenter parce que le etable va diminuer, i
Evapotranspiration y'aura une augmen atnon de Ia tem ture et les vents Sécheresse

bon moment et la bonne Va diminuer arce que les préclpilallons sont liées ala

quanthd de précipitation sparitions du couvert végétal Changement climatique
26 ?ﬁ";‘:&‘:ﬁ;ﬂ'“"" Va diminuer parcque les précipitations vont dimi Changement climatique
de Va augmenter parce que les infrastructure hydro agﬂcole et
en amont hydo electriques utilisent et contrdlent I'eau..
Inondation dévastatrice Vont augmentation pame que les communautés ne dlspose Précipitation

pas de plan de contingence

Assachement des mares Va augmenter parce quedllens‘ I(fa‘lix‘:rr\mes d’eau de pluie vont Précipitation

Ensablement des ch tiqu Vadaugm%gwme&oﬁ e gl pliphier
nsa amon l@s chenaux es rague, agri ure vont s"am, £
tation naturelle cabte c matnals comporten‘]ee‘ri\l anthropique et legnanque Croissance démographique

«Bon moment et I'étendue tlié aux ¢ climati dont les
d’innondation » effets ne sont pas encore connu

climatiques
fon"e innondation possnb‘fe 1on
ensoleillement, fort vent violent)

Utilisation des ressources dans les
zones appanamnt a d'autres Va augmenter Faiblesse des précipitations

Figurel4 - Scenarios identified by the stakeholders
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Figurel5- Interventions identified andanalyzedby the stakeholders

The data collectionis based on the information needs expressed by the stakeholders and the data
available or possible to developas part of the project. All data are detailed in the user manual
attached to the dashboard. A few key aspects are presented here below andatkuastr figure 16.

4 )

Hydrological Agent-based e 5*—"*%5

model mpdfl »
iy .

Figurel6 ¢ The results from different tools and models are used to develop the dashboard

A In discussion with the partners and based on feedback from the bilateral meetings (July
2021), the period June 1984une 198%as been taken as reference year (year of drought).
A The data integrated in the dashboard cosfeom numerical models (hydrologitand
climatic data) and from an agebiased model (human responses)

o0 The hydrological model helps us to quantify the relationships betweerifferent
factors dealing with the water system. ibcludes aspects such as river flow
simulation, water allocation, dam management, and also calculates the flooded area
in the Inner Niger Deltalt is based on a previous stu(®utorité du Bassin du Niger,
2019)conducted by Deltares armhartners for theNiger Basin Agenckfor the case of
the Upper Niger Basin in Mali, we combined a hydrological model (wflow) with a water
allocation model (Ribasim). The wflow model was developed from watershed maps
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and precipitation and evaporation data, resulting in naturiver flows. The water
allocation model (Ribasim) uses these flows as input data and calculates the
regulation of the river by dams and weirs and the allocation to various water users,
based on information on the presence of infrastructure, populatiord irrigated
areas. The combined model provides insight into how water is available to different
water users in different parts of the basin, and can be used to assess how these are
changing with possible future developments, such as climate change, gtimoul
growth.

The agerbased model, as a tool to simulate the (simplified) behavior of different
agents in order to assess the impact of scenarios and interventions on conflict risk.
Three agents are considered in the ABM for Mali: the farmers, the heraled the

fishers.
ﬁnanos
da Croissance
démograp

demande
hique
en eau

Gestion
des
barrages

Modéle
hydrologique

Modéle basé sur
les-agents

* Hydrologie « Conflit

i
* Moyensde -
subsistance

i
* Dynamique des—
inondations

Résolution
de conflit

Figurel7 ¢ The results for interventions and
scenarios are calculated with a hydrological mod
and the agentbased model.

A Different scenarios anihterventions have been simulatétbm both models §ee figure 17)
and the results are included in the policy dashlibto showhow they influence the conflict
risk over timeThree hydrologic, three demographic scenarios and a resource management
system interventiorwere run and analyzedrigure 18 summarizes the different scenarios
and interventionsThis provides aotal of 18 scenariosncluded in the dashboard

Accepted resource

Hydrologic Demographic management system

Figurel8- Scenarios and interventions

Usingagent-basedmodelling, the results of the simulated scenarios have been assessed with three

types of indicatort?NB f i SR (12 O2y ¥t A00 NAa]l FyR NBaSyuayvYSyidao
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definition of conflict, including nowiolent and violent conflict. When households experience risk of

conflict they have a heightened chance of being involved in awaent or violent conflict.
awSasSyidySyidé Ay (GKS !'.a Aa O2yaARSNBR |4 K2dzaSK:
The three indicators are:

Conflict risk the percentage of households that experience risk of conflict;

Resentment toa certain socigrofessional groupshown in the dashboard as annual

maximum valueslthe percentagef households that experience resentment towards a
certain group (e.g. 20%f fishers and herders feel resentment towards farmers); and
Resemment from a certain socigprofessional groupthe percentageof households that
experience resentment towards any group (e.g. 20% of the farmers feel resentment towards
fishers or herders).

> >

>\

AgentBased Model (ABM)

Human behavior is an important compartein the link between natural resources and security. T
KdzYly o0SKF@A2N) SyO2YLI aaSa aGKS KdzYly NBaLR»
other actors, while considering institutional, political, historiaafl other factors @

Agentbada SR Y2 RSt Ay3 Aa | 22t (G2 aAirvydzZldS O2YLM
interaction. The agents adapt and evolve overtime&k S NB adzZ G 2F GKS F3ISyi
and certain trends might appear (e.g. migration frarertain area when the water availability decreas
under a certain threshold). AABMcan simulate the (trends in the) responses of various actor groug
changes in their environment (physical, institutional, socWljh this simulation, theagentbased model
allows exploration of different scenarios and measures for situations which cannot be tested in rea

Agentbased modelings usedas a research method to formalize, test and adapt our understanding o
behavior of actors in a spdici region (e.g. the Inner Niger Delta), when they react to changes in resol
availability, regulation (e.g. access to resources, conflict resolution mechanisms), demography, etc.
based modelling helps to fill in the links toward the riglaind séle of the causal loop diagram, related 1
livelihoods and conflicts.

It is important to notice that it is not possible to simulate human behavior as waicaunatehydrology,

since human behavior does not follow strict laws, like the flow of water ddoé®srefore, the outcomes
of the agentbased model should be interpreted with care. However, if the important linkages have
included correctly from the causlidop diagram and if the quantification of the linkages shows suffici
relation with reality,it should be able to use the agehased model to quantify the impact of scenari
and measures on wateaelated conflict likelihood, to identify the most probable areas of conflict in sp
in time and to describe the impact on intermediate variableshsas resource availability and use ai
livelihoods.
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Phase 3 - The policy dashboard

This section briefly presents the most updated version of\tlaéi policy dashboargwhich integrates
all commentsf the stakeholdersas far agpossible A full description of the dashboard and data can
be found in the manual attached to the policy dashboard.

Introduction page

The introductory pagé€figure 19)describes theourpose and background of the dashboard, including
the problem definition, data, and modelk.also includes a link towards a manual with a description
of the dashboard and some exercises to guide users in their utilization of the tool.

Introduction Scénarios Comparaison Carte d'inondation

Un outil de dialogue et daide a la décision par rapport a
la gestion de I'eau, des écosystémes et des conflicts
Le tableau de bord est une pl

Compétition pour les ressources dans le Delta Intérieur du Niger

steforme intera

existantes &

Données
es données intégrées sont issues de modéles numériques (données hydrologique

< Scénarios et Modéle
Le modele basé sur les agents st utilise pour simuler le comportement (simplifie) N interventions hydrologique

[ahse c

* Dynamique des
inondations

Le modéle hydrologique comp

sgers, 1a gastion des barrage: M carte dinondation

Figurel9- Introduction page of theMali dashboard

Scenarios

The scenarios pagdigure 20)is the main results interface. It is built around the activitdéghree
groups (fishers, farmers and herders) in thedta and the seasonal flow of the Niger River. The page
visualizes conflict risk and resentmentalculated based on hydrologicatlemographic and
governancescenarios.The visualization of these links was inspired by an infographic produced by
International Alert Figure 2 of the reportitled W2 I i S NJ IctyirRthe Orhef Nifjer Delta: a
I2PSNY I yOS2009K!I £ f Sy3asSQ
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https://app.powerbi.com/view?r=eyJrIjoiMTMzYjkzNjktMDczNC00YThkLWFhNTktYzRjM2RlN2RkNmZhIiwidCI6IjE1ZjNmZTBlLWQ3MTItNDk4MS1iYzdjLWZlOTQ5YWYyMTViYiIsImMiOjh9&pageName=ReportSectiond4103a4b98981952e180
https://app.powerbi.com/view?r=eyJrIjoiMTMzYjkzNjktMDczNC00YThkLWFhNTktYzRjM2RlN2RkNmZhIiwidCI6IjE1ZjNmZTBlLWQ3MTItNDk4MS1iYzdjLWZlOTQ5YWYyMTViYiIsImMiOjh9&pageName=ReportSectiond4103a4b98981952e180

Eau, Paix et Sécurité dans le Delta Intérieur du Niger (Mali) Titre)

Tableau de bord des politiques comme outil analytique local Intn e Coms ~ d :
électionnez vos scenarios et intgruanli = " " " o
Hydrologie g Eﬁgn Faible . Moyen [ Flevé Visuels interactifs
& n Echelle de risque de conflits (ma 3 Ressentiment (=
. O O
0]
o) |

Crctmmncs ddmogrepiges r r \

Systéme de gestion des ressources accepté

Echelle de risque de conflits Visuels interactifs

Figure20ct 38 W{ OSyI NA2aQ 2F GKS alfA RF&aKo2F NR

Forestry as a separate agent

Three agents are considered in the ABM for Mali: the farmers, the herderghantshers. 8me
stakeholdes requested to add forestry as an agent. Forestry is currently tatk@naccount in the
agriculture activity. The inclusion of forestry as a new agent in the aogse#d model has not beel
possible so far for the following reans: (1) Previous research, includihg WP onflict analysis
(Water, Peace and Security Partnerst#p22), considers three socieconomic groups (farmers
herders, fishermen) and the data collection for the dashboard followed this distribution. Bineye
the addition of forestry would require some adjustments in the previous analysis. (2) The dasl
is based on a detailed analysis of agent behavidhe three socieeconomic groups. At this stage
specific behaviors for forestry have not been saddin previous reportstherefore no data is
available to use in the ageitased model. While we acknowledge the relevance of the sugges
we must conclude that forestry is taken into account in the results visible in the dashboard b
as a separa agent. This development can be considered for future developments ¢{Bihe.

Comparison

The comparison pagfigure 21)allows a detailed analysis of the different scenarios in the form of
tables and diagrams (numerical and graphiéstialization). In this way, the different scenarios can be
better compared.

27



p-_

Retour ala
page
d’introduction
Séclecﬁonnez vos cash Sélection Description des cas sélectionnés Scénarios choisis
L raphique = o .
! ‘:1 i Casgo Cross Gesion s esrces e
o @ o

e [
scénarios |
|

I

6 \

Systéme de gestion des ressources accepté »
S Tableau de compargjson (maximum annue

Visualisation

( Non

Indicateur(s) \ 415 16 17 18 Max

Hydrologie \ 4 Z2
St ® Echelle de risqle de confits | 056 029 063 035 066 040 0.68 numerique

\ Visualisation
Diagramme de égmparaison graphique

Sélectionnez vos indicateur(s) Indicateur(s) @ Echelle de risque de confits

Sélection

des| -|
indicatelfPs 7 A ! .

Figure21 - Page '‘Comparison' of the Mali dashboard

Inundation map

Theinundationmap page(figure 22)shows the maximum water deptimeasured in meter over a
year. Users can select a hydrologic scenario that changemtimelation map. Two indicators are
displayed: the total flooded area and the average water depth. The map is interantivalowsausers
to zoom in and out.

Retour a la

page
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echerche par localisatio d’introduction
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Figure22 - Interactive inundation map included in the Mali dashboard
Results

1. On thejoint development process

The joint development process seems to have led to positive results in the system understanding
locally. The causal loop diagram has been used by the local partners in their local foreyaindicate
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that it hasfacilitated the dialogue around the nunaus factors impacting the link between the natural
resources and the conflicts.

The iterative process has also allowed to go step by step in the development of the Causal Loop
Diagram and therefore to give stakeholders time to think about their own cad@earceptions. There
has been a noticeable evolution in the system understanding regarding the following aspects:

1. Taking distance from the problem itself: at the start of the process, it seemed difficult for the
participants to take some distance frometiproblem itselfaind to zoom out on the system and
its interactions. Using more neutral terminologythe formulation ofthe factors (disconnect
it from the emotions and judgements to understand the mechanism) has been a challenging
step butduring the secondworkshop,we noticed an evolution athe discussion was much
more on thesystemmechanisms than on the problems.

2. Thecauses and the consequences: the Causal Loop Diagram has illustrated the fact that a
problem does not only have causes and consequences. Consequences become the causes of
other factors and there are retroaction loops which can reinforce or attenuate etuér.

During the workshop, the variation between causes and consequences has been extensively
discussed.

3. Deconstrucion ofthe model: at the start of the process, many of the factors mentioned were
still difficult to really grasp in their essence. Esplgifor the factors related to the
governance, much of the terminology waslatively vague, eg¥D22 R 3I2BSNY | y
Wi SIA At I G MeyaBentiontRsibedh @S the understandng what those terms
and how to deconstruct them. Thigep isimportant for the participants to realize that they
do not necessarilgive the same meaning taish terminologes. Numerous factors have been
added in the diagram when deconstructing those factdrse table here below provides
examples on how the factorsaie been deconstructed.

Trust in the state institutions

Acceptation of the conflict resolution mechanisms
WIS BN Juxtaposition of the traditional and state law
Ignorance and nospplication of the legislative texts

Governancj

4. Do not overlook the all systerhooking athe overall systemcanprovide new entry points to
solvethe problems.It can help identifying interventions whighre less directly related to the
problem we encounterThose possible interventions may be ovekied when we consider
only one part of the systenDuring the workshop, some alternative interventions have been
discussed and the participants have looked at their impact on the overall syBtenexercise
alsohelps participants to suggest actions whigte more operational as they have to explain
not only the intervention but also how é@volves throughout theystem.lt is here illustrated
by two interventions discussed during the group works: capdmiiiding amongst young
people(figure 23)and the mprovement in the management of the bourgou fie(igure 24)
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Figure23 - Analysis of the intervention 'capacitpuilding amongst young peopleand its impact on
the conflict

Figure24- Analysis of theh Yy § SNIDSY G A2y WLYLINRGBSYSYy(ld Ay GKS Yyl
its impact on the conflict

2. On the users of the dashboard

The development of the dashboard has been hamperethbylainquestin: Wg K2 gAf € dzaS A
KFd 0SSy RSt AOBSNBRQK ocadzehtimdlP dzlJda 2F LR GSYydAl t  dz

1. Policy makers and their senior policy development staff at the local and national levdl)who
have become aware of the importance of confiemnsitive wateallocation decisions) have
the power to make those decisions aByare willing to make them. They will probably be able
to use the results of the dashboard, but not able to operate the dashboart attend
meetings in which the dashboard is operatéichey will also probably need someone to
present and explain the dashboard results

2. Championg; this may be the most important target group. These are people from different
levels and roles in society, ranging from informal community leaders to universityssors
who are able to influence local communities, the national public and/or local and national
policy makers. They will also be able to use the results of the dashboard and in some cases be
able to operate the dashboard and present and explain gsailts.
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3. Local communities. It is unlikely that the local communities will use the dashigahat is,
without help. They might greatly benefit from using the dashboard in their dialogues and
disputeso dzii oAt f LINRPolofeée KIFI@S (2 6S FraaradSR Ay
4. WPS and GIZ project teams in Mdliey are able to operate the dashboard, wrdtand the
different components in the dashboardnd identify situations where the dashboard can be
beneficial.

The participabry approach has been beneficial to develop a dashboard that can be used by a diversity
of stakeholdersbut it also presents the risk to tackle too many different user cases. When defining
the user cases with the stakeholders it appeared that the stakehsldet different uses and different
information needs. It is therefore recommended to further identifgy users and to continue some
trainings and presentations with them so that the policy dashboard can be owned by those
organisations. If needed, the dashboard should be further adapted to their n&dsg the final
workshop, the participants and enoderators have identified some actioirsthis sense

Set up a monitoring committee for the dashboard;

Organize advocacy training for members of dialogue forums;

Present andliscuss the dashboandith keyfuture users of the tool (ABN, National
Directorateof Hydraulics and Universities)

Present the approacto the Directorate General of Territorial Communit{@shich has a
guide for the development of Communal Development Plamsl to rational NGOs,
especially those involved in tHermation of developmet plans.

> > >

>\

3. On thepolicy dashboard

Using the dashboard@¢omplemented by the results of th®BM some results can be presented. Those
results have been verified with a team of local experts. However, it is strongly recommended that the
co-moderators and the users of the dashboard can draw their own results and conclusions as they are
more familiar vith the local situation anasit would alsoguide them in their use of the dashboard.

The results presented below provide some examples of what can be learned from the local tool.

Key jindings
A Under the driest hydrological scenarib the peak flow at Diré station is half of the
reference hydrology?2) the flooded area shrinks almost to its third aBpthe average water

depth dropswith almost 40%

Tableau de comparaison (maximum annuel)

ndicateur(s) 1 13 Max
Débit | 1,077.69  550.00 1,077.69
Profondeur d'eau 3.50 2.24 3.50

Superficie totale inondée | 4,022.00 1447.00 4,022.00

Figure25. Table comparing peak flow, flooded area, anderage water depth between case 1
(reference case) and case 13 (driest hydrological scenario)
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A Considering: baseline climatgout an extreme population growthnd a no commonly
accepted resource management systdarmerswill experience the greatest gngh in
resentment against them

Ressentiment (envers les groupes socio-économigues, maximum annuel)

envers les agriculteurs envers les éleveurs envers les pécheurs

\

Figure26. Resentment towards socieconomic groups under a baseline climate with extreme
population growth and a no commonly accepted resource management system

A Without accepted resourcanagement system and assuming a moderate demographic
growth, a future dy climate doubles the number of months (from 4 tond)h elevated
conflict risk while a ery dry future climate triples it, making the entire year high conflict
risk

Echelle de risque de conflits (mensuslle .
. J Reference climate

Jun '2050 Jul 2”050 Aug IZOSD Sep l2050 Oct l2050 Nov IZOSO Dec l2050 Jan I2051 Feb '2051 Mar '2051 Apr '2051 May I2051
Future dry climate
r T T T T T T T T T T J
Jun 2050 Jul 2050 Aug 2050 Sep 2050 Qct 2050 Nov 2050 Dec 2050 Jan 2051 Feb 2051 Mar 2051 Apr 2051 May 2051

Future very dry climate

Jun 2050 Jul 2050 Aug 2050 Sep2050  Oct2050 Nov2050  Dec2050 Jan 2051 Feb2051  Mar 2051 Apr 2081 May 2051
Figure27. Conflict likelihood in a situation where there is no accepted resource management

system and assuming a moderate demographic growth, under thingdrological conditions
(reference, future dry, and future very dry)

A Considering thevorst-case combination of driest climate and extreme population growth,
adoptingaccepted resource management help mitigate the risk of conflict at or below the
referencecase level
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Figure28. Conflict likelihood under a future very dry climate, extreme population growth, and
with accepted resource management

A Hshermenbenefitthe most fromadoptingan accepted resource management systehis
results in thelargest decrease in resentmetttwards them

Ressentiment (znvers les groupes socio-2conomigues, maximum annuel)

envers les agriculteurs envers les éleveurs envers les pécheurs

I / \

Figure29. Resentment towards socieconomic groups under reference climate and population
but with commonly accepted resource management system

A With drier inundation patterns, i.e. comparing the reference climate with a future dry or
very dry climate, an overall higher risk of conflict is observed in the modelled results.

Diagramme de comparaison

Indicateur(s) Echelle de risque de conflits

=] =4
i n
= i

=]
.
i

Maximum annuel

I
.
=]

7 13

Cas sélectionné(s)

Figure30. Diagramcomparingconflict likelihood betweencase 1 (reference casejase 7 (future
dry hydrological scenariodnd case 13fgture very dryhydrological scenario)

A With both interventions and without intervention, the order of the conflict risk patterns over
the climate andoopulation scenarios is the same. From lowest to highest conflict risk, this is:
(1) reference population and reference climate, (2) reference population and future dry
climate, (3) moderate population increase and reference climate, (4) reference papulati
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and future very dry climate, (5) moderate population increase and future dry climate, (6)
extreme population increase and reference climate, (7) extreme population increase and
future dry climate, (8), moderate population increase and future very dinyaté, and (9)
extreme population increase and future very dry climate.

The policy dashboard allows to draw two key messages regarding the natural resources
management in Mali:

1. Although models exist regarding the impact of climate change on drought amdi riiek
in the region, the exact impact on the full watenergyfood security nexus is still
uncertain. Climate change impacts require to be reflected in the governance system to
keep the flexibility in the interventions in the future.

2. The accepted natad resource management and conflict resolution system has the largest
influence, decreasing the conflict risk with 50% on average. The dashboard vssthialize
governance seems to have more influence on the conflict risk than the climate.

Illustration of the use of the dashboard

The exercise below was given during the final workshop and it illustrates how the dashboard ¢
used to analyse and discuss future scenarios.

MO . a&asS @2daNBSETF 2y | &adlFNIlAy3d waoSyl N
The dashboard offers twioture scenarios, to be compared to the situation in 1984. The
scenario you start with is irrelevant for the exercise, you can explore the other scenari
later. Your group will work on:

Select your scenario in the dashboard.

2) What happens if there is a demographic change? What is the impact on the risk of
conflicts?

Using the dashboard, explore the changes that are taking platgou change the
demographics (select from the dashboard):

0 Which demographics most increae risk of conflict? How to explain

0 How does extreme population growth impact resentments towards different
communities?

3) What if there is the introduction of a commonly accepted natural resource managen
system? What is the impact on conflicsks?

Using the dashboard, explore the changes that are taking place if you are introducing
commonly accepted natural resource management system (select from dashboard):

0 What is the impact on the risk of conflict with a commonly accepted natural resourc
management system?
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Figure31 ¢ Stakeholders using the dashboard during the workshop

Niger

Introduction
With an area of 31,000 km2, the Dosso region is the smallest ofséwenregions of Niger.

Nevertheless, it is densely populated since it has more than 2.4 million inhabitants. The essential
particularity of the region is that it is classified exclusivadyan agricultural zone in due to heavy
rainfall. It is not bordering the pastoral zone bounded to the nostet due to its strategically
important geographical location for transhumance from northern Niger to Benin and Burkina Faso to
the south, Dossacsicharacterized by numerous transhumance corridors, numerous pastures and a
pastoral infrastructure making it possible for pastoralists to travel with their herds.

Gonflicts of interest are multiplying between pastoralists (maimdynadg and farmers. Mayprojects
national and internationahave made it their mission to find appropriate approaches lamitt long-

lasting relationships that contribute to the transformation of resoub@esed conflicts between
farmers and pastoralisi@nd that improve resorce management in the face of general conditions
conducive to aggravating these conflicts. Given the complexity of conflict dynamics in Niger, above all
a global and systematic approach is necessary to break the lines of conflict and contribute tiva posit
spiral in favor of peacérexus, 2022)The Glded conflict resolution process in Niger started in 2021
with three municipalities in the Dosso region: Farray, Falmaye and Saymb#ran total 51 villages
surrounding the shared pastoral arelastween the three municipalities

Joint development process

The joint development process for the project in the region of Dosso envisioned establishing vertical
and horizontal links betweelocal and nationafjovernment entities, researchers, academics, media,
development NGOs and dongirisitegrating them inclose cooperationThe process has formally
started in January 2022 and has taken place around five key actilitétares ha been supporting
these activities in their preparation arid the processingof key results for the development of the
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tools. Beause the local process has been ledalbycal team of cemoderators, this report will only
present the key objectives of each activity.

A

In January 202ilateral meetingswere conducted by the emoderatorsg under the lead
of GlZ¢ with a group of 1&takeholders. The bilateral meetings have been articulated
around three key objectived) (Further) introduce the Frexus project and approazh;
Assess the perceptiaof the stakeholders regarding main watsecurity issues in the
region of Dossand related information needs) Assess the percepticof the
stakeholders on the causes, effegtglicies,and relevant actors related to their perceived
main issues.

Theresultsof the bilateral meetingdave been translated ih6 individual causal loop
diagramsWith support ofDeltares theseindividual diagrams have afterwards been
integrated inasingle model.

In February 2022 he first workshop has
amended and/alidated the findings
from the bilateral meetings with the
larger group This allowdor better
integration and builds on the work
already done during the trainings well
as in the workshops and other activities
in the past years. Furthermore, the
objectives and ugecases of the
dashboard and the key indicators to be
integratedwere formulated. Participants
also indicated whiclfactors they found
important and forwhat kind of decisions Figure32 ¢ During the workshe, the participants
they could use th&€ausal Loop Diagram have discussed and improved the Causal Loop
and thesubsequendashboard. Diagram (here a picture for the group working or
0KS Ww3aI2@SNyYyI yoSQ

Based on the questions and information needs identified during the first workdbeltares
developed a first version of the dashboard.

When developing the dashboandgular team meeting$ook place between the team of
co-moderators andeltaresMWP SPartnership Those meetings especially focused on: 1
Developing a simplified Causal Loop Diagram to be used in the dashbpBefiring tre
content of the dashboard, test and validate it for the data collectigri)@veloping a
methodology to weigh factors from th@éausalLoop Diagram (see section 3.3.10).

In July 2022the comoderators conductedbilateral meetingsin order to collect semi
guantitative data and define theveightof the factors of the Causal Loop Diagram
(simplified). Tiese meetingslso allowed to already colleobservationsand comments on
the dashboard, s well asuggestions for possible improvement of the local tool.

In August 2022, theecond workshopvasorganizedwith the aim ofenablingparticipants
to discuss therototype version of the local tool and to identify additional questidasthe
research teanto examine.The dashboarevasvalidated and, using the dashboard,
participants identified actions to influence the relations between natural resources and
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conflicts. Following the workshopeltareshas further improved the dashboard by
integrating the few recommendations and adjustnte proposed by the participants.

These activities have taken place in parallel to the local dialogue process in the three pilot
municipalities and have led to thafficial signing ceremony of the local convention on Nexus action
plans for the positive tnasformation of conflicts and strengthening of social cohesion (September
2022).

Phase 17 The Causal Loop Diagram

The Causal Loop Diagrdfigure 28)for Niger has been developed in three phases summarized in
figure 26.

11 individual models One aggregated model Reviewed and validated model
==
e A g
Fag il " - & v L e
- - B e 3l
- £ 2l me .- .
= e a e T =
_____ a vine [ S r— -
s - e o 2 - - = - = .
= = - gl gt e

= L

Figure33- Development phases of the Causal Loop Diagram

The finaldiagramwas revieved and validated by all stakeholdeasdreveals four different groupings
of dynamics, which can be identified as follows:

Availability of resources and quality of the environment
Access tavater and use of natural resources

Conflicts

Land Governance

o0 ®»

Each of these groupings is presented in more detailsapmaratedocument(Annex 2)by describing
the aspects that have been drawn from the stakeholder consultafibis is based on the information
received during stakeholder consultations. In this genthe descriptions presented must be
considered as a working basis and not as the only possible representation of reality.

Based on discussions in bilateral and group meetings, some factors were identified as the key
problems. They have been includedaisimplified version of the Causal Loop Diag(agure 27)
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Figure34- Simplified Causal Loop Diagram for the case of Niger
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Phase 217 User needs and data collection

p-_

Using the Causal Loop Diagram as basis, the user cases have been discussed to identify the related
information needs. As a result tife workshop 18 user cases have been collected (see figiie

Slems jemmes

membre exécutif du conseil régional

( 2e vice de Président CR)

« directeur Départemental de

I'Hydraulique et de I’Assainissement

de Dosso »

Agriculteur

Directeur Departemental de
I'Elevage

Maire de la commune de Falmey

Préfet de Dosso

représentant de la commission

fonciére départementale (COFODEP

de Falmaye)

Directeur Régional de I'Elevage de la

région de Dosso

la situation des espaces pastoraux partagés
régionaux non sécurisés

de mettre a jour le schéma d'aménagement foncier
régional a travers leur inventaire et leur sécurisation au

cours de |'année 2023.

la zone qui n'aura pas assez d'eau disponible dans
les points d'eau pastoraux (dans les 5 ans a venir)

Les zones ou |a fertilité du sol sera plus élevé

Programmer la réalisation d'ouvrages pastoraux pour
satisfaire les besoins

d'améliorer la production agricole en rehaussant le

rendement.

le nombre des aires de paturages colonisées par les
plantes envahissantes non appétées par les
animaux dans le département

la date de libération des champs au niveau de la
commune

I'inventaire des aires de séjour de paturage et les
couloirs de passage des animaux dans le
département

le nombre d’aires de paturage non balisées et leurs
superficies

I'effectif du cheptel et le disponible fourragers dans
la région de Dosso

d’améliorer la production fourragére

d’amener les parties prenantes a respecter la date et
éviter les conflits

de procéder leur sécurisation dans les 5 ans avenir.

procéder a leur sécurisation ;

d’établir le bilan fourrager pour élaborer un plan
d’actions pour répondre a l'insécurité alimentaire

e - —

10

11

12

13

14

15

16

17

18

Environnementaliste

directrice départementale de
I'agriculture

Directeur Départemental de
I'Hydraulique et de
|'assainissement,

Directeur Départemental de
I'Environnement de Falmey

Directeur Départemental de
I'Environnement de Falmey

Secrétaire General de la Chambre
Régionale d'Agriculture de Dosso

Secrétaire Permanent COFODEP

Directeur Régional de |'Hydraulique

de Dosso

substitut du procureur de la
République de Dosso ;

SG de la préfecture de Falmaye

la quantité de bois a prélever par an

les prévisions pluviométriques fiables

|a disponibilité de la ressource en Eau en prenant en
compte le taux d'accroissement de la population

le taux moyen annuel de dégradation de terres

la période d'installation définitive de la saison pluvieuse
annuellement (prévision climatique annuelle)

le nombre d’année de pluviométrie déficitaire (dans les 20
prochaines années)

le taux d’occupation des terres dans les 10 ans a venir ;

I'évolution de la taille du Cheptel dans la Région de Dosso
(durant les 10 ans a venir )

les cas d'occupation illégale des espaces pastoraux (cause
de conflits) ;

le taux de récolte des champs en fin septembre

Figure36 - User cases defined for the case of Niger

de gérer la ressource en bois pour permettre son
exploitation tout en limitant les impacts négatifs
sur la foret

de planifier les périodes de semis pour optimiser
les rendements

D’estimer les besoins du cheptel et des
populations dans les 10 ans a venir

Planifier les superficies annuelles a traiter pour
compenser ces pertes.

démarrer mes opérations de plantation sur les
sites en restauration de terres dégradées

d'anticiper sur les mesures d'urgences au niveau
des producteurs

prévenir les conflits pour I'accés et exploitation
des ressources

prévoir le nombre et les types d'ouvrages a
réaliser

d’identifier et de réprimer les auteurs de ces faits

de déterminer la date de libération des champs de
maniére précise.

From the above listed use casesimberl, 4,6, 11 and 17 have been specifically important for the
development of the dashboard. Cases 1, 4, 6, and 17 strongly relate to the visualizgtiastarbl
areas,transhumancecorridors and water wellghat are impacted by land grabbing. This led to the
RS@St2LIYSyi
visualized together with the pastoral areas, corridors and water wells in the three communes of
intereg. Use case 11, on the other hand, is related to the availability of water resources considering
external factors such as demographic growththough the impact of such scenarios is not
guantitatively modelledin this project the semiquantitative approah still allows us to visualize
stakeholder€perceived impact of demographic growth avater availability and the rest ahe

2T
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system. Since other useasesifr 2, 10, 13, 1¥also mention rainfall and dught indicators, a specific

L3S KIFIa 0SSy RS@2G4SR (2 GKAaz OFffSR WLYRAOIG2
mentioned in the use cases, during theaesign process it became clear that local historical data that

better describes the regh is more useful. It was therefore decided to include the drought and

Potential Climatic Land Conflict indicators calculated based on locally measured data. It is also
important to mention that the drought indicators are calculated based on daily datagdbserved

local climate datat a daily granularity is however not sensitds such climate models are designed

to simulate long term changes and trends rather than daily variations.

The data collectiomvasbased on the information needs expressedthy stakeholders and the data

available or possible to develop as part of the project. The next section briefly presents the data that

has been collected and the seguantitative analysis which has been developed for data collection.

Details of the locallatasets and Potential Climatic Land Conflict (PCCF) calculation can be found in the
FrexuNBLI2Z NI W!ylfeasS RAFIAy2aiGAljdzS RS GNRBA& SO f dzk
Si fQSGdzRS t20FfS RSa NAGAjadaS2aw Qof VdYyr Si AHljndeSHa0 dR Iy a  f

Drought indicators
We used observation data from the synoptic stations of Gaya and Dosso whittte @tesest to the

study area and haveollected data ovefong periods. These data come from the database of the
National MeteorologiceDepartment of Niger (DMN). In addition to these data, the local project team
provided derived drought indicators over the period of 198I20:

A End of Season

Cumulative Seasonal Rainfall

Length of Season

Rainy Days

Beginning of Season

Total Number of Dry Days

Frequency of Drought Events

> > > > B

Methodological Approach foPotential Climatic Land ConflicPCCJ
In this part wetry to introduce a new conceptvhich is based on the risks and perceptions of climatic
risks to characterize the possibilities of occurrence of land conflicts cB@@FThe choice of climatic
parameters usegdtakes into account the results of the principal component analysis (R&A)he
collinearity between the variables. Also, the occurrence of one or all three parameters increases the
probability of conflict occurrence. The parameters used are:
A TheSandardizedPrecipitationIndex(SPIwhich allovsto assess the perception dfi¢ risk
of flooding or drought. Thus, we consider that there is a risk of drought Sadicates at
least a deficit situation. This will have consequences both on crop yields and on the filling of
water points. As for the risk of flooding, it corresyls to an increasedurplus situation and
can lead to waterlogging of the soil and loss of crops;
A The intraseasonal distribution of rajavhich is determinedased orthe number of rainy
days and the frequency of intigeasonal rainfall breaksat leastsixconsecutive dry days.
Thisindicator allows uso distinguishbetweenyearswith favorabléunfavorable rain
distribution, whichcan betranslated intogood/poor agricultural and fodder yields as well as
a good/poor filling of the water points. Thisngaaneter can also lead to a delay in
transhumance. A good distribution is obtained when the number of rainy days is higher than
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the average and the frequency of rainfall breaks longer tidandays is lower than the
average. Otherwisehere isa bad distibution of rain;

A The third index used is based on the start and end dates of the season. In terms of-climate
land conflict analysis, this index can be considered as the potential trigger for conflict
because it combines the perception of the risk of poor agricultural seasd early
transhumance due to poaeplenishmentof water points and pasture. This index assumes
an above average (late) season start date and an early or late season end. This leads us to
define a situation favorable or unfavorable to the conflict.

Theoccurrence of these three situations at the same time and place gives the PCCF the value one (01)
synonymous with an almost certain conflict situation. This leads us to weigh these perceptions of
climate risks. Thus, the observation of the first two sitoiag/indicescounts for half (0.5 or 0.25 each)

and the third for the other half (0.5) of the PCCF.

Semi quantitative analysis and weighting system
Quantitative dataavailable is limited for the case of Dosso and it was therefore decided to gather

semiquantitative data byaskngstakeholders to weighdifferent causing factors le&ugto a resulting

factor. In the example in figur80 i KS NX adzZ GAy3 FIF OG2NJ &l INR Odz G dzNJ
GRSANI RFGAZ2Y 2F (GKS SyYyOANRYYSyYyGér a2@SNBELX 24
Ay adzF¥FAOASY Qdcal 2xpertdivie® askdd xogké ardinformeddeduction as to what

percentage of the change in agricultural productivity would be caused by the different factors. As
GKSNB | NB LINRolofe Ifaz2z FIFOU2NER GKIFG KI Os y20G 085
added The weighting of the influence of the factors inghvay is of course subjective, but the idea is

that 1) when this is done by multiple stakeholders with different perspectives, the average result

would be somewhere close to the realit®) even without being veraccurde, the methodology will
providearough indication of which factors atee most decisive towardgossible solutions.

dégradation de ™~ .

' . o
'environnement 50%

surexploitation des —20%
terres productvié

agricole

variabilité et /

insufficance des p@_es____ 10%

autres ___,_,_,/'/

facteirs/inconnu

Figure37 - Example of weightinghe causing factors

In June2022 the comoderatorsvisited stakeholders in bilateral meetings discuss the relative
weight of causing factors influeimg a resulting factor. The stakeholders were asked to estimate the
weights of the factorslin total, 11 stakeholders/organisations have shared their input. Most filled in
weights for all factors; soms&takeholders skipped the factors they knew the least about. The answers
did not differ too much amongst the stakeholdefhieaveragedesults (see table 1pf these weights
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are presented in the simplified overall causal loop in figgteThese weightedausal relations were
translated by Deltares into the policy dashboard.

Tablel: the average weights of the causing factors.

Facteur Résultant

Facteurs causant

aSadaNBE RS

Dégradationdef QSY GANRY Y SY Sy 0,34

relative (%)

Productivité agricole Surexploitation des terres 0,21
Variabilité et insuffisances des pluies 0,39
Autres facteurs/inconnu 0,06
Descentegorécoce des animaux 0,54
Dégatchampétres Charge pastorale 0,21
Accaparementles Terres 0,20
Autresfacteurs/inconnu 0,05
Variabilité et insuffisances des pluies 0,53
Descente pécoce des animaux Ingécurité Alimentaire 0,27
Autres facteurs/inconnu 0,20
SEcurisation des espaces pastoraux 0,28
Accaparementes terres Dysfonctionnement des COFO 0,50
Autres facteurs/inconnu 0,21
Accaparementles terres 0,57
Charge pastorale -
Autres facteurs/inconnu 0,43
e Charge pastorale 0,29
ComEeE AuAzZ y IT‘]Z dzN Accaparementles terres 0,61
ft QSELX 2A0GF0A2Y ' '
Autres facteurs/inconnu 0,05
Dysfonctionnement des COFO 0,25
/| 2y Tt AG& LI dzNJ Dégat Champétre 0,35
f QSELX 2A 0} (A 2y Accaparement des terres 0,18

naturelles

[ 2YLISGAGA2Y fLI2SENDE (200G 0,24

ressources
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Productvité

Pastorale 50%

Dysfonctionneme
nt des COFO
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Alimigntaim des terres
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Conflits pour l'accés
et I'exploitatation des
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ressources naturelles

a Productivité 57%
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27%
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mpetres
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Competition pour
"MBeces P

incon Charge pastorale I'exlplona ion des
- eseoufces
naturelles

Figure38 ¢ Simplified Causal Loop Diagram with weights per causing factor. The weights indicate
which percentage a causing factor is perceived to determine a change in the resulting factor.

Phase 31 The policy dashboard

Several discussiongere needed with the camoderators in order to aligthe first ideas based on the
information needs formulated by the stakeholders. As outcomes of those discusaiclashboard
mockup was developed with the three content pages based on the initial workshop and bilateral
meetings. This moelgp (see figure 32)vas staticandjust for demonstration purposes and included
three pages: page)with the simplifiedCausalLoop Diagram incorporating the weights obtained from
the semiquantitative approach; page) with the visualization of indicators and drought risk for two
regions, and pag8) with the map of pastoral zones and corridors as well as water points.
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Figure39 - Mock-up of the Niger dashboard

The mockup was implemented into the first prototype, which was evaluated in Workshop 2. Based
on the feedback received, an Introduction page has been added and several other modificaiens w
carried out.

The finalNiger policydashboardhas the following pages:

Introduction page

Thisintroduction page(figure 33)outlines the objective of the tool and explains how to use it. The
page also introduces the three main dashboard elements: simplifiedsamiquantified causal loop
diagram, indicators, maps. The user can navigate to the other pages form this introduction page.

o 5

ORY( Tableau de bord Niger

‘ Tableau de bord des politiques comme outil analytique local . ’
Introduction Causalité Indicateurs

L'Onglet Causalité permet de calculer le risque global de
conflits a partir des indicateurs liés aux facteurs de conflits
directs et intermédiaires. Il permet également de
sélectionner un scenario ainsi gu'une intervention pour
visualiser leurs

impacts respectifs sur les facteurs directs et intermédiaires
de conflits ainsi que sur le risque global de conflits.

L'outil analytique FREXUS sur les liens entre Gestion des
Ressources Naturelles et Conflits dans un contexte de
Changement Climatique dans la Région de Dosso

Ce Tableau de bord représente les résultats issus d'un
processus de développement conjoint avec les parties
prenantes impliquées dans la gestion des ressources
naturelles et les conflits dans les communes de Farray,
Falmay et Sambera, Région de Dosso, Niger. Il a été
développé par une combinaison des méthodes semi-

L'Onglet Indicateurs permet de visualiser les séries spatio-
temporelles des variables hydro-climatiques liées aux

quantitatives et a pour objectif de soutenir les discussions
entre les parties prenantes pour informer les décisions sur
les actions potentiellement efficaces en matiére de
prévention et gestion apaisée de conflits liés aux ressources
naturelles dans un contexte de changements climatiques.

Comment utiliser le Tableau de Bord

Dans ce tableau de bord vous pouvez trouver trois (3)
Onglets représentants les indicateurs pertinents sur les liens
entre facteurs de conflits, gestion de ressources naturelles et
changements climatique dans la zone d‘intervention du
projet FREXUS.

facteurs de conflits notamment : La sécheresse, la
distribution intra-saisonnig¢re’'des pluies et le risque lié a la
perception d'une mauvaise.campagne ou d'une
transhumance précoce.

L'Onglet cartes permet de visualiser les données
d’'occupation des sols et leur évolution dans le temps par
commune, ainsi que les ressources naturelles associées tels
que les foréts, les points d’ealyj’les touloirs de passage. Les
résultats sont donnés pourtiois{3) années de références et
permettent de visualiser I'avancée du fronc agricole et le
phénoméne d'accaparement des terres.

Accédez aux éléments du tableau de bord

Fad

I

Figure40- Page 'Introduction’ of theNiger dashboard
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Causality page

The second dashboard pa@iggure 34)presents an easy to understand reprasstion of the

AAYLIX AFASR Ol dzalf €22L) RAFINI YD | SNBE GKS dzaSNJ Ol
help of a slider (between-@ 0 @ ¢ KS OKlFy3Sa 2F (GKSaS OldzaAy3a Tl O
factors, the second layer. The valuesha# resulting factors are visualized as probabilities between 0

and 1. Finally, the conflict likelihood is calculated based on the resulting factors. Apart from manual
changes to the causing factors, the users can also investigate the impact of ceetdiefipes

scenarios and interventions.

Scenariosnclude external factors such as:
A drought,
A soil degradation,
A and population growth.

Theinterventionsinclude potential measures that stakeholders can take locally:
A increase in agricultural productivity,

A increase in pastoral productivity,

securtization of pastoral zones,

and enhanced governance.

A
A
Each of these scenarios and interventions modifiest @keausing factors in the causal loop. Values
Oy 6S a4S0i RSTFldzA G 6AGK GKS WwW{lIya a0SylINAR2aQ Si
with additional information that can be accessed by clicking on the info buttons next to each factor.

Tableau de bord Niger

Tableau de bord des politiques comme outil analytique local

Introduction Causalité Indicateurs

Scénarios

ans scénarios
Sl
Dégradation de Uenvironnemen t g
Dégradation des sols 050 - ®
Croissance O @ Accaprament des terres
démographique
c hn . Surexploitation des terres m},] “V @ —_—
Interventions 0.50
pu = :
‘ Aucune intervention O @ naturelles patn os
Augmentation de la Variabilité et inssuffisance des pluies B @ —_ Echelle de risque de conflit pour l'acces et
o et u —= 040 l'exploitation des resources naturelles
tation de la O @ @

Degats de champ O 49

Espaces pastoraux non sécurisés
Sécurisation des zones . 6 @
050 oss
pastorales
Amélioration de la O (D Insecurite alimentaire
Lyt Perte de productivité pastorale i ® ——

té pastorale
i

o8
~ - 050

Perte de productivité agricole
O O—— >

086
Autres facteurs

050 Descente precoce des animaux
w
ars

O O——
..
FHgure41- Page 'Causalité' of the Niger dashboard
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Indicators page
Since the causality padegure 35)provides a locally perceived stakeholder understanding of the
system and the strength of interconnections betwdantors, an additional page has been added
that display factual, locally measured (historical) ddiased information. This dateased
information helps to understand the esvolution of drought indicators and conflict risk. This page
displays three aspes:
A Drought indicators the selected drought indicators are cumulative seasonal rainfall, total
number of dry days, and frequency of drought events.
A Intermediate risk indicators Drought/flood risk, risk of poor intrgeasonal rainfall
distribution, and he risk perception of bad crop year and early transhumance. The risks are
calculated based on the drought indicators and are available yearly. The gauges display the
average risk within the selected period.
A Climatic potential for land conflict The calcul@gon of this indicator is explained the
previoussection.

The time series and long term (linear) trends of these indicators can be visualized and analyzed,
covering 60 years. The user can select a time interval with the slider on the top left cdrearsdr
can also choose between the two regions for which locally measured data could be obtained.

Tableau de bord Niger @

Tableau de bord des politiques comme outil analytique local
Introduction Causalité Indicateurs Carte

Année Risque sécheresse/inondation Risque mauvaise Perception du risque mauvaise
repartition intra-saisonniére de la pluie campagne et transhumance précoce
1960 2020

Région
@ Dosso

Gaya 1,000

Nombre total d..  Cumul pluvio...

Tendances

Frequence d'e..

Potentiel Cli...
=)

1960 1970 1980 1990 2000 2010 2020

|
Figure42 - Page 'Indicators' of the Niger dashboard

Map page

Similarly, to the Indicators page(figure 36) the Map page of the dashboard also aims at
complementing the sermjuantitative CausalLoop Diagram approach with factual data, in this case
with maps. The main objective of this page is to visualize the evolution of land grablotegthat
land grabbingn this context is defined as tlexpansiorof cultivated land. The expansion of cultivated
land reaches into pastoral corridors, pastoral areas, and wells. Theréigage of the dashboard
displays a map of pastoral corridors, pastoral areas, antiswtegether with theexpansionof
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cultivated lands (yellow areas). The users can explore the evolution of the surface area of the
cultivated lands by switching between three years: 1984, 2000, and 2021. The total area of cultivated
lands is also displayeds 1) an aggregate indicator ithe shapeof a value,2) in the shapeof
percentagedifference since the reference year (1984), &)ih the shapeof a bar chart. These visual
elements allow users to grasp the magnitudelef expansion.

Tableau de bord Niger
Tableau de bord des politiques comme outil analytique local
Introduction Causalité Indicateurs

Année
1984 Terres cultivées dans les communes de Falmaye, Farray et Sambera
2000

@ 2021

150,815

Superficie des terres cultivées (ha)

967

% différence

2 0IM .
3 oom

1984 2000 2021

Figure43- Page 'Map' of the Niger dashboard

Results

On the joint development process

The stakeholder engagement process has been conducted by thectecalderators, supervised by
the team of GIZ. Ais document will therefore not extensively report on the process, but it is worth
mentioning some feedbackrom the stakeholders regarding the results of the joint process
development. According to the team of -cooderators, the effects of the use of théausal Loop
Diagramhas successfully achieved the following:

A A way to involve the stakeholders with different perspectives
Al glre (2 AYLNROS (KS adGl{1SK2t RSNEQ dzy RSNEGI yI
A The deconstruction of some perceptiqmsg.conflictis only due to political or ethnical
issuesThese issues play a roleut other aspectare also relevant.
Al gle& (G2 AYLNROS (KS aidl | SK2{ mdogh dscusORsS NE G | y |
aboute.g.indicatorsandactions
A A way to facilitate the dialogubetween stakeholders and therebignificantly
strengthening their communication and relatiarihis positive outcomalsotricklesdown
to the communities
A Improving the skills of the stakeholders to facilitate dialogues in the communities
Participantshad a common understanding of problermsd were able to deconstruct the
different factors.
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Some stakeholders have also mentioned the fact that the protg®BIS | @F2A0SQ (2
stakeholdes and broughtthem to the same tableThe joint development process seems to have led
to positive results in the system understanding locally, thefeedback included:

A Aminata Attinine Assane, the Mayor of Farray in Niggrohighlighted that the results of
the Frexus project are already visible. Farmers and herders in her commune had ongoing
conflicts over natural resourcesspecially water, but via jointly identifying the problems and
thanks to dialogue, the conflict parties feel heard and there are less fightsl@aths
between the two livelihood groups (Frexu022c)

A Professor Lawali, from the team of-cooderators, who indicated to consider integrating the
Causal Loop Diagram methodology into his lectures at the University of Niamey.

On thedashboard

For the stakeholders who participated in the development procttesdashboarddoes not seem to
add further value inunderstanding the situationhighlightinglinks between different factorsor
driving discussion about causes and effed#owever, the cemoderators indicate that this would
probably be different for new users. They also report that althoughdashboardioes notshow the
combined effects of interventions and scenariiiés actually helpful to creatdiscussioraround each
individual intervention and scenario, and the impact of those on the system

From the discussions with the cooderators, he main valuef the dashboard in Nigeseems to be
the acceptance of the conflict factoasd the importance oinfluencing the systepsuch aghe need
to act on governanceelatedinterventionsand climate adaptionThe dashboardelped to have this
issuerecognized an@ccepted bythe stakeholders

Key findings

A The Land Commissions (COF@sjstitute a framework for consultation, reflection and
decisionmaking in the management of natural resources and conflict prevention through
land tenure security. The nefunctionality of COFOQswhich does not allow them to carry
out their tasks properlyis the mosinfluential factor in the aggravation of land conflicts.
Consequently, improving governance, hence, increasing the function@@®bOseem to
have the strongest impact in conflict risk reduction.

A The dashboard showbased on thesemiquantitative resultsthat conflict risk caused by
the variability and lack of rainfall can bempletelycounteracted by thesecuritizationof
pastoral areas

A Local historical data from the past 60 years show no visible changes in cumulative seasonal
rainfall and even a slightly decreasing tresvtthe frequency and length afrought events.
At the same time theperceived risk obadagricultural season and early transhumance due
to poorreplenishmentof water points and pasturécalculated based orhe timing of the
rainy seasonsee exactlefinition in section0) shows an increas&his leads to the finding
that even though the drought events do not seem to occur more frequently and last longer,
the Potential Climatic Land Conflict shows increasing trends.

A The cultivated land are@n Falmaye, Farray and Samberanicipalitie3 hasincreasedive
times in the past 3! decadesandintrudestranshumanceorridors, pasture areas and
water wells.
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These key findings provide examples of what can be learned from the local Itoisl. strongly
recommended that the conoderators and the wexs of the dashboard can draw their own results and
conclusions as they are more familiar with the local situation and that it would guide them in their use
of the dashboard.

Chad

Introduction
The Republic of Chad is currently facing mulfgoleblems. The country fights against terrorist groups,

hosts more than 600,000 refugees, is affected by crises in neighboring states. The region is seriously
suffering from the effects of the Sahelian crisis triggered by climate change, population greaieh,
scarcity, soil erosion and desertification. This crisis has caused alarming food insecurity throughout
the Sahel. Kanem is one of the poorest provinces in Chad and in 2017, global malnutrition rate in
Kanem was 19.2%. The main challenge for the nipadites is to provide basic services to the
population(Frexus, 2022d)

Some 80% of the population lives from agriculture (mainly subsistence). Due to the difficult agro
climatic conditions, agriculture can be practiced almost exclusively in the waallsys where
rainwater is channeled. However, the productivity is minimal due to traditional farming practices, the
lack of adaptation to climate change and the complexity of land use rights.

According to the Risk and Resilience Assessment report fBahel region: the Greater Kanem region

is not at immediate risk of violent conflict, despite significant vulnerabilities and its proximity to Lake
Chad. In the long term, the frustrations expressed with regard to the institutions demidver
represent arisk of contestation. This is exacerbated by a poor management of natural resources in a
time of climate change which the population said to be affected by. Precipitations are reported to be
irregular in space and time; which negatively influences the wateailability of Kanem. The
insufficiency of water points due to ignorance of water needs and the poor distribution of pastoral
wells also contribute to the low availability of water. The lack of wateaurn affectsthe practice of
agriculture. The peranent monoculture, the low fertilization of these soils and the destruction of
crops by livestock leads the peasants to descend into the wadis where the humidity is often
permanent. Bubccess to agricultural land in the wadis is conditioned by traditinias of access to

land. Nornrcompliance with traditional cultivation rules by the various stakeholders and the
destruction of crops by livestock are the two drivers of food insecurity in Kanem province. The latter
would be exacerbated by the lack of gragiarea for breeders and their cattle, which have become
too numerous. Irregular rainfall and high temperatures reduce the availability of fodder for livestock
on the dunes. This forces herders to descend early, that is to say before the harvest, inadisen

search of water and pasture. The lack of grazing area in the wadis increases the frustration of herders.
They consider that the security of grazing areas is weak and that farmers refuse to recognize and
accept transhumance corridors. Herders aiste a strong partiality in the management of resources;
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which leads to the weakening of social cohesion, which in ¢amead to conflicts between farmers
and herders.

Joint development process

The joint development process for the project in the province of Kanem has formally started in
December 2021 and has taken place around $eeenactivities. The team of the WPS Partnership
has been supporting those activities in their preparation anth@processing of key results for the
development of the tools. Because the local process has been led by the local teamaodierators,

this report will only present the key objectivasad outcomef each activity.

A

In December 2021, first workshophas been organized with local stakeholders. The
workshop has been articulated around three key objectives: 1. Strengthen participants'
awareness of the commitment of Frexus projects in Chad, the work objectives, the various
activities and their articulatin. 2. Introduce the concept of system thinking and the
participative approach through groumodel building; 3. Assess the perception of the
stakeholders regarding main watsecurity issues in the province of Kanem and start the
development of Causal Lodjiagram for three municipalities.

In Januanpilateral meetingswere conducted by the emoderatorsg under the lead of GIZ

¢ with a group of 11 stakeholders. The bilateral meetings have been done for three
municipalities: 3 for Mondo, 4 for Mao and 4 fdokou. The results of the bilateral meetings
have been translated to 16 individual causal loop diagrams. With support of Deltares,
those individual diagrams have afterwards been integrated in one single model.

In February 2022, theecond workshoghasreviewed and validated the findings from the
bilateral meetings and the aggregat€dusalLoop Diagram with the larger grouphe
participants however shown very different level of understanding and for the development
of the dashboard, it has been déed to work with a smaller groupmainlythe group of ce
moderators who wouldconsult the stakeholders on a regular basis during bilateral or small
group meetings.

In July 2022, the objectives and user cases of the dashboard and the key indicators to be
integrated were formulated in annline workshop moderated by Deltaresarticipants
indicated which factors they found important and for what kind of decisions they could use
the Causal Loop Diagram and the subsequent dashboard. Based on the questions and
information needs identified during the first workshop, Deltares developed a first version of
the dashboard.

When developing the dashboandgular team meetingsook place between the team of
co-moderators and Deltares/WPS Partnership. Those meetings éspecially focused on:

1. Developing a simplified Causal Loop Diagram to be used in the dashboard; 2. Defining the
content of the dashboard, test and validate it for the data collection; 3. Developing a semi
quantitative methodology to weigh factors frothe Causal Loop Diagram.

In September 2022, the emoderators have conductebilateral meetingsin order to collect
semiquantitative data and define the weight of the factors of the Causal Loop Diagram
(simplified). These meetings also allowed to alyeadllect observations and comments on
the dashboard, as well as suggestions for possible improvement of the local tool.
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A In October 2022, théhird workshopwill be organized, with the aim of allowing participants
to discuss the prototype version of thechl tooland usethe dashboardo identify actions
to influence the relations between natural resources and conflicts.

Thisfinal session howeverwill most likely not be enough for the participants to really get ownership
on the dashboardThey will ned some time to try it and improve their understanding of the different
functionalities. 1 could be considered planning a new session in order to: 1. Analyse the present
situation and future situations by using the dashboard; 2. Identify further actionafluence the
connected water security system to achieve policy goals for the region.

Phase 17 The Causal Loop Diagram

The Causal Loop Diagram for Chad (figde has required several phases of developments, as
summarized in the figure below. The team ofrooderators first focused on Causal Loop Diagram for
three municipalities (Mao, Mondo and Nokou), before to develbpm further through bilateral
meetings. Thehree models haveafterwardsbeen aggregated in a large model, further enriched
through different group discussionSupported by Deltareshe team of cemoderator has reviewed
the Causal Loop Diagram in order to make it more understandatdevithdrew somefactors which

did not have a direct impact on the system. The all process is presented in4igure

Bilateral meetings Review of the 3 models

3 models for 3 municipalities
(Mao, Mondo, Nokou)
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One aggregated model Reviewed model Reviewed and

validated model

Figure44 - Development phases for the Causal Loop Diagram Niger

The final Causal Loop Diagram has been reviewedvaldated with the stakeholders, during the
workshop. Itreveals two different groupings of dynamics, which can be identified as follows:

A. Availability and access to grazing areas in the wadis
B. Access to water for agriculture in the wadis

Each othese groupings is presented in more detail in a separate document (Annex 3), by describing
the aspects that havarisenfrom the stakeholder consultation. This is based on the information
received during stakeholder consultations. In this sense, the ighors presented must be
considered as a working basis and not as the only possible representation of reality.

Based on discussions in bilateral and group meetings, some factors were identified as the key
problems. They have been included in a simplifietsion of the Causal Loop Diagram:
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Boucle causale simplifiée : Province de Kanem

Figure45 - Simplified Causal Loop Diagram for the case of Chad
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Boucle causale :
Province de Kanem
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Figure46 - Causal Loop Diagram for the case of Chad
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Phase 2 7 User needs and data collection

User needs

Since in Chad local stakeholders showed very different lexssistémunderstanding, it has been
decided to work with a smaller group (mainly the groupwfkshopco-moderators) for the

dashboard development process. This group consulted the stakeholders on a regular basis during
bilateral or small group meetings.

The cdlection of user needs wadsodone differently from the other countries (Mali, Niger). In
Chad, instead of requesting the stakeholders to formulate a list of dashboard use cases, we have
taken a more proactive approagcimeaning that:
A we have provided possible dashboard elements to choose from (based on the Niger
dashboard, see next section), and
A we have started data collection from various available sources and presented possifilities
choose from¥or indicators.As opposed to Ny, for instance, where the local team
gathered local data.

Thecollectionof user needs in this development process was therefimee via validation (rather
than expressing initial user needs which are then guiding the tool development) and regular
constutation, as described in sectidh

Semi quantitative analysis and weighting system
The semi quantitative analysis and weighting system, developed for Niger, was aftmp@thd
The process was supported by the Niger expert who led the process there.

The result of the participatory process to define causing and resulting factors dagtitimg them,
can be seen below.

Table 1: the average weights of the causing facttws Chad

Mesure de
. | 6i nf |
Facteurs Résultant Facteurs causant .
relative
€0)
Production des Variabilit_é des pluies _ 73.80
: Destruction des cultures dunaires 20.00
cultures dunaires -
Autres facteurs/inconnu 6.20
Production des cultures dunaires 38.31
Insécurité Production maraichémes ouadis 38.13
alimentaire Destruction des cultures dunaires 14.13
Autresfacteurs/inconnu 9.50
Destruction des cultures maraichéres des ouadis 15.83
Destructions des cultures dunaires 20.17
Conflits p Compétition des usagers 6.00
N Descente précoce des animalaxs les ouadis 17.00
et IOEEXDIORes ect de m®&mor andums f o 13.33
ressources naturelles esp . . ) :
déexploitations des ouadi
Descente précoce des bétails dans les cultures dunaire 25.33
Autres facteurs/inconnu 2.33
Production Disponibilité en eau 68.13
maraichére des Accés aux terres culturales des ouadis 13.07
ouadis Destruction des cultures maraichéres des ouadis 11.46
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Autres facteurs/inconnu 5.16
D nte pré d Variabilité des pluies 30.36
fespe € precoce de Destruction desultures dunaires 33.93
bétail dans les - ——
. Disponibilité du fourrage sur les dunes 28.57
cultures dunaires -
Autres facteurs/inconnu 7.14

Indicators [ata

Although local data was not available, the Deltares team mansmgdther relevant environmental
and socieeconomic datdrom open databaseat national or regional level (gridded data from global
models aggregated atational orregional level).

The data used for the indicators were obtained from the following sesirc

A United Nations, Department of Economic and Social Affairs, Population Division (2022).
World Population Prospects: The 2022 Revision, custom data acquired via website.

A https://population.un.org/wpp/

A World Bank, World development indicators

A https://databank.worldbank.org/reports.aspx?source=weddvelopmentindicators#

A World Bank, Climate Change Knowledge Portal
https://climateknowledgeportal.worldbank.org/country/chad/climatgata-projections

A Deltares (Johnson et al. 2019)

A International Labor Office (2017)

A Center for International Earth Sciencedmhation Network (CIESIN) (2016)

The following indicators are displayed in the dashbd&mdether withspatialand temporal scale
A Employment in agriculture (% of total employment) [National, annual]

Added value of Agriculture, forestry afighing to GDP (% of total GDP) [national, annual]
Local population density [1 km, 5 years]

Rate of urbanization [National, 5 years]

Precipitation [regional, annual]

Standardized precipitatiovapotranspiration index (SPEI) [regional, annual]
StandardizedPrecipitation Index (SPI) [1km, monthly]

Standardized Precipitation Index (SPI) [Lkm, 3 months]

Vegetation Health Index [4km, per week]

Average temperature [regional, annual]

Population (UN) [national, annual]

Agricultural area (km2) [national, annual]

Faest area (km2) [national, annual]

D> DD DD D> D

Phase 31 The policy dashboard

The Chad policy dashboard development process greatly benefited from the work done in Niger.
Although thecontext, the relevant indicators and the availability of datl differed, the gaeric
dashboard elementsf the Niger dashboardould be(re)used as a first proposition for the Chad
dashboard. This approach was accepted and after several iterations (in form of conference calls with
the relevant parties)t was agreed to formulate aniditroduction page, a page on causality based on

the semi quantitative analysis and weighting system, and one showing available data for the most
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important topics: agriculture/food production, population and drougiNote that due to local
conditions (slowinternet) a page with majpased information was not required’he finalChad
Dashboarchasthe following pages:

Introduction page

Thisintroduction page [tigure47) outlinesthe objective of the tool and explains how to use it. The
page also introduces thesed data and methodshe causal loop diagrarand the real datébased
indicators. The user caravigate to the other pages form this introduction page.

Tableau de bord Tchad

Tableau de bord des politiques comme outil analytique local

Introduction Causalité Données

Le tableau de bord est un outil d’analyse et de Les données utilisées

visualisation a travers une plateforme interactive.
L'objectif est de permettre aux utilisateurs d'explorer et
de visualiser conjointement les liens entre les ressources
naturelles et les risques de conflits, dans un contexte de
changement climatique, dans la province du Kanem,
Tchad.

Le diagramme de boucle causale du Kanem a été
développé part les parties prenantes. Il combine les
composantes des principaux facteurs les plus pertinents
de I'exploitation desressources naturelles et les relations
de cause a effet entre ces facteurs. Il a nécessité plusieurs
phases de développements. |l s'est d'abord concentré sur
trois communes (Mao, Mondo et Nokou), avant d'étre
agrégé en un grand modele, enrichi et validé au travers
de rencontres bilatérales et de discussions de groupe.

Le tableau de bord intégre plusieurs options d'interventions

et de scénarios afin d'informer et d'orienter les prises de
décision pour une gestion pacifique durable et résiliente des

ressources naturelles dans la province.

Les données utilisées pour les indicateurs ont été
collectées a partir de bases de données mondiales qui
fournissent des estimations soit au niveau national, soit
sur une grille spatiale qui ont ensuite été agrégées a
I'échelle régionale (fégion dugkanem). Les sources de
données sont Nations Unies (World Population
Prospects), Banque Mondiale (World development
indicators, Climate Chan@e Knowledge Portal), Deltares,
Bureau international du'travailpet:Centre for International
Earth Science Information Network.

Mode d'utilisation

L'utilisateur peut explorer différentes fonctionnalités
interactives du tableau de bord. La premiére page concerne
les liens entre différents facteurs du systéme et la

fagon dont ils peuvent influencer le risque de conflit, mais
aussi le risque d'insécurité alimentaire. La deuxiéme page
permet de visualiser certaines données historiques et
certaines projections pour le futur. L'utilisateur est invité a
utiliser les scénarios et interventions en se posant la question
« que se passe-t-il si... ? ». Les résultats pourront ainsi servir
de base pour le dialogue et la prise de décision.

Page 1 - Analyse  Page 2 - Visualisation
du systeme des données

B 14

-
Figure47 - Page 'Introduction’ of theChad Dashboard

Causality page

The second dashboambge Figure48) presentsthe factors of the simplified causal loop diagram.

| SNB GKS dzaSNJ OFy YIS OKFy3aSa G2 OSNILF AN GOl dzi;
The changes of these causifigh OG 2 NBA KIF @S AYLI OG 2y GKS aNBadzZ
specifically requested the visual separation between causing and resulting factors. The values of the
resulting factors are visualized as probabilities between 0 and 1. Finally, the cokdliittood is

calculated and expressed as probabilities between 0 and 1 but using a gauge. Since several causing
factors influence various different resulting factors, a caloding system was implemented. In this

system the causing factors are markedhitolored dots (the colors represent the resulting factors,

meaning the color of the gauges) according to the resulting factors they influence. In this way it is
possible to trace back the cau§e¥T F SO0 NBf I GA2yaAKA LA | Yy RectatierS dza SN&
or at least they have guidance in the understanding of the changes in the system (caused by the
modifications in the values of causing factors). Similarly to the Niger dashboard, apart from manual
changes to the causing factors, the users cao ahvestigate the impact of certain poefines

scenarios and interventions.
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Scenariosnclude external factors such as:
A drought,
A soil degradation,
A andlivestockgrowth.

Theinterventionsinclude potential measures that stakeholders can take locally
A increase in agricultural productivity,
A increase in pastoral productivity,
A securitization of pastoral zones,
A and enhanced governance.

Each of these scenarios and interventions modifies a set of causing factors in the causal loop. Values

can be setRSF I dzf (i AdchneXOSIWKISNAR 2 Q S W! dzOdzyS Ay G SNBSy
provided with additional information that can be accessed by clicking on the info buttons next to each
factor.When a scenario or intervention is selected, it is highlighte

Tableau de bord Tchad @

Tableau de bord des politiques comme outil analytique local

Introduction Causalité Données

: 7
Scénarios Varia it o eutieancu i plee Facteurs causants Facteurs résultants
0.90
Ce= ) O 00—
D é du fourrage sur les dunes
Dégradation des sol
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| Compétition entre les usagers = <
Croissance du cheptel O @— Production des cultures dunaires
‘ 050 [&)
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Interventions 020 O @—
U O : Acces aux terres culturales des ouadis :::d:.:?i: des cultures maraichéres
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Figure48 - Page 'Causality’ of the Chad Dashboard

Data page

The third and last page is the data pageg(re49). The previous Causality page is based serai
guantitative representation of the system perceivieg stakeholders according tbeir knowledge of

the dynamics of the territorighowever, thessystemdynamicscan also be described by factual data.

For this reason, indicators otthree thematic groups are visualized@he first isagriculture/food
production as ariculture is the most iportant source of income in Chad. It represents almost a
guarter of the gross domestic product (GDP) and employs around 80% of the active population. It thus
makes an essential contribution to the economic development of the country. According to the FAO
report, agricultural production increases by 9% each year, but the problem of food security remains.
The second ipopulationgrowth as urbaiization anddemographic growth impacts theompetition
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for resources. Thirdly, drought as dune culture producticar)yecattle descent and ultimately food
security is impacted by it.

The indicators include both historical data and future projections. Visualizing teeatation and
trends of these indicators (for a chosen time interval) allows users to link-soaimmic and
environmental processes to factual data that complements the sgraintitative approachThe user
can choose one indicator for each of ttheee thematic groups:

A Agriculture/food production the selected indicators are employment iagriculture,
vegetation health indexnormalized difference vegetation indexXggricultural surface area,
forest surface area, and the contribution of agriculture, forestry and fishery to the GDP.

A Population the selected indicators are local populatioartity, population, and urbanization
rate.

A Drought the selected indicators are Standardized Precipitation Index (S#Pipnthly or
monthly window), Standardized Precipitati®ivapotranspiration Index (SPEI) (yearly time
window), precipitation, and averagemperature.

The time series of these indicators can be visualized and analyzed, covering Bfisteaical period
and future projections until 2050The user can select a time interval with the slider on therigipt
corner.

ny
l,f? Tableau de bord Tchad ©
—I’ Tableau de bord des politiques comme outil analytique local
& " PO - Introduction Causalité  Données
Agriculture / production alimentaire Valeur ajoutée de 'Agriculture, forét et péche au PIB (% du PIB total) [national. Date
annuel] 1171950 B 1172050 ED
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60

® [] Indice de santé de la végétation [4km, ... O—O
[ Superficie agricole (km2) [national, ann.. 2 40
Il Superficie forestiére (km2) [national, a... .

W valeur ajoutée de I'Agriculture, forét et... 20
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Figure49- Page 'Data’ of the Chad Dashboard
Results

On the joint development process

The stakeholder engagement process has been conducted by the lecaldarators, supervised by

the team of GlZThe process has required more time and phases than in the other two countries but
the iterative process has allowed to go step by step in teeetbpment of the Causal Loop Diagram
and therefore to give stakeholders time to think about their own case and perceptions. There has
been a noticeable evolution in the system understanding regarding the following aspects:
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A ¢KS RAFTTFONBYOSS oSNGB&SYA 2 KA AQ GIKYR WoKI G (KS
attributing the polarity (+ or) to the factor, the difference was not made between wat the
NBIFfAdGe Aa YR ¢gKFd Al akKz2dzZ R 06S® C2NJ Ayaidl ycC
scarci) YR Wgl GSNJ) gSttaQx YSEFEYyAy3a WAT gl G§SNI a0l
a common pitfall with the Participative System Analysis, and with stakeholder engagement in
general, to directly be willing to focus on the solutions. Howeversthength of the approach
is precisely to first understand the system in order to afterwards identify entry points for
solutions. Several discussions with the team of Deltares have taken place to develop the
approachand work onthe system understandingaking in first instancelistance from the
recommendations.

A The definition of the factordDuring the process, many factors have been discussed regarding
their definition and what it concretely entails. From the external perspective of Deltares, it
seemed hat the different participants used the same terminology for different realities (e.qg.
I OKI G y2YONB RQIYyAYldzEZ OF& RS YIfl BWSaxoo
further described to increase the understanding of the situation.

A The differencebetween access to water, availability of water and needs of wéethe first
Y2RStfa RSOSt21LISRE (KS F20dza o6l a4 OSNEB YdzOK 2y
NEfFGSR (G2 WwWFHO00Saa (2 ¢l GSNR sSHE 2F RAFFISNS
WL 00Saa G2 6 iSNR 6SNB | faz2 dzaSR RAFFSNBylf e
the comoderators, it appeared that there was some confusion amongst the stakeholders
NBEIFNRAY3I GKS RAFTFSNBYOSt{ 066665 8¢Y 2 Pie@OBHZ ADG 2
Those conceptand their definition have beediscussed with the stakeholders during the
second workshop.

A The collaboration with the WPS Partnership: the collaboration between the local team and
the international partners has very much evolved during the process. The collaboration has
taken more time that in the two other countries in order to really starte Tisk was that the
process would not follow the approach suggested and that the dashboard would not meet the
needs of the stakeholders. Several meeting moments have allowed to discuss the approach,
the needs of information to develop the dashboard and Wy to collaborate. The team of
Niger has also provided their feedback on how the collaboration took place in Niger and this
has facilitated the possibility for the team in Chad to further define how they wanted to
further work in partnership with the imrnational team. A stronger support from Deltares
during a workshop with the comoderators has also to define the approach for the
development of the dashboard. In this second phase of the process, regular meetings have
been organized between Deltares artktlocal team.

On the dashboard
Key findings

A Stakeholders initially indicated thato data is available that could be visualized in the
dashboard. The project confirmed thdtlough provided by global models or by international
organizations, butHere is some data availabbat could be used in the dashboard to
complement the semguantitative approach and provide measured (or estimated/modeled)
data. The policy dashboard can therefore initiate discussion on data availalnitityra
strategies to set up local models/monitoring networks based on whegquiredfor decision
making.
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A Based on the causality page of the dashboard, the scenario that increases conflict likelihood
is not climate related but due to the increase afetock. Moreover, the intervention that
lowers conflict likelihood the most is the securisation of pastoral zones, moreethiaainced
governance.
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Figure50. Perceivedinpact of increased livestock on the system, anliimately on the conflict
likelihood.
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Figure51. Perceived impact of the securization of pastoral areas on the system, and ultimately on
the conflict likelihood.
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A On the data pagef the dashboardnd from the globatlimate pojectiondata, it seems that
the precipitation will increasen the future This should beaaken into accountwhen
consideringneasures abetter water storagecould provide benefits to manage droughtt
can also be seen from the dashboard that whilegg#ation increases, so does the average
temperature which causes greater evapotranspiration. This is reflected in the
evapotranspiration adjusted standard precipitation index (SPEI) that shows decreasing trend
in the future.
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Figure52 ¢ Dashboard visualization of historical reanalysis and future projections of precipitation,
average temperature and Standardised Precipitati@vapotranspiration Index (SPEI)
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These key findings provide examples of what can be learned fromotta tool. It is strongly
recommended that the conoderators and the users of the dashboard can draw their own results and
conclusions as they are more familiar with the local situation and that it would guide them in their use
of the dashboard.

Note that since at the writing of this report the final workshop did not take place yet, the key
conclusions/learning points of the users could not be incorporated.

63



Communication

Duringthe project Deltares and IHPelft have, on behalf of th&/PSPartnership,supported the
Frexus teanwith some presentations anccommunicationitems around the results of the projegct
such as:

1. World Water Forum, Dakar 2022
During the Frexusessiond t S| OSTdz RS@St 2LIVYSyd | LILIINBIF OKSa Ay
March 23, 2022Audrey Legat as keynote speaker and Susanne Schmeier as moderator

2. Article for the Water Atlas Africalviay 2022

For the articlex Frexus : Améliorer la sécurité et laifiesice au changement climatique dans les
contextes fragiles a travers le Nexus EE®#ot published, contribution for the description of
the global tool and of the local tool

3. Stockholm Water Week, 2022

Duringthe §aaA 2y aL YLINE @ilngtadrestiedd® daNaifragde conéxR through the
WaterEnergyC2 2 R b SEdza é 2 y Audrdyd dgatias parelst; Susarna Schmeier as
moderator.

These activities represented key milestone$or the project, because they have allowed the
international team of Deltares to gather feedback from the local usershe process and results
verify if the methodology was understoagell enough by the canoderators to present andiscuss

it for an exterral audience(e.g. keynote speech of Pr. Lawaliniversity of Niamey; panel discussions
at WWF and SWWand have dive exchange with the users on the local context and needs.

Discussion and recommendations

Discussion
Water, energy and foodesources are the basis of the functioning of our societies, for economic and

social activitiesThe nexus of water, energy and food is crucial for agriculture, livestock and fishing,
key activities in theSahel region. However, these resources face incsea pressures (e.g.
urbanization, population growth, overexploitation of resources, pollution, etc.), exacerbated by
climate changeln some cases, this leads to competition or certain inequalities (perceived or existing)
between users and to potential adicts. The project has looked in depth at the interplay of natural
resources, climate change, and peace and conflict in Mali, Niger and Chad, resulting in anasysis tool
that are being applied in the three areas of intervention. The soale based on iterconnected
models that include the central elements of water, energy and food securitgtendompetition for

those resources together witthe associated conflict risks.

Looking back on the process, some specific aspects can be discussed regarjdiimg deselopment
process and the resulting tools. Those discussion points are articulated afwendspects: the
potential of the tools; theountry dynamics; the data collection; the users and the clarification of what
the dashboard is ndiintended tobe).

1. The potential of the tools
To manage potential conflicia all the three regionsit is necessary to have resource management
that takes into account the link with security. Tools can help adtotake joint and informed action
based on irdepth system analysiwith the help of a causal loop diagra@enerally speaking, the
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feedback on the development of the causal loop diagrameiy positive with some participants
already indicating the bene#tit creates in their region.h€ feedback on theolicy dashboardool
somehowshows less enthusiasm, some participants highlighting thatlftslhboardool is not as easy
of use as they would have liked. In each of the three caegtthis balance hasden difficult to find
because the stakeholdsiindicatedinterest inmore data (leading to several pages per tool), and
different types of data(covering various sectorswhich also increases the functionalities and
therefore the complexity of the toolwhich shouldactually be tailoredand simplifiedtowards a
specific user needHoweverthe more the stakeholderand cemoderatorsuse it, the moret seems

to raiseenthusiasm for the possibilitighe dashboardtool offers. Recent feedback from Mali, &it
three months of presenting and using the dashboard, hade&cated muchmore appreciation for the
added value of the dashboard.

The experience in the three intervention zones Bhswn that the analytical tools developede in

any case ablgo fuel dialogue between stakeholder¢o contribute to developing a common
understanding of the factors of conflict and the levers of intervention favoring sustainable and
peaceful management of natural resources while remainingni& Wwith national and suibegional
development policiesThe participative approach and the development of the tools have been
successful in bringing stakeholders together, in particular different communitesflect on the
decisionmaking process andctions in the prevention and management of conflicts related to the
management of natural resources. In the three regions, it is mentioned that the methodology has
helped creating a useful environment for trust and-areation. The result of local analytial tool
development is a product, although the development process, that is the means towards this
objective, is equally important.

2. The importart role of the (trained) co-moderators
Therole of the team of cemoderators has been crucial for the process in the three countries. For a
successful procesi,was important for the stakeholders to accept and join the dynamics needed for
the appropriation of the procesof the discussion andor improvements as a gup. The ce
moderatorshave createdthis dynamic, supported by the technics and knowledge developed during
the preliminary trainingln each country, they have acted as a team and collaborated in the discussion
with DeltaresNot all the trained cemoderatas have been equally activieut for each countryhere
has been a core group proactively leading the process. In this sense, it has been helpful to train five or
six cemoderators per country, it has ensured enough leadership and possibility for rodeodivi

One of the challengetaced during the procesis that not all stakeholders have sent the same
participants for the different activities and phases of the project. Although it has been strongly
monitored and encouraged by the group of-emderators, it is one of the aspects that had to be
taken into acount along the proces# solution to mitigate this problerhas been to ensure enough
time at the start of the workshop in order r@capon the previous phases. On the positive side, it has
also allowed for the emergence of a group of really involveersisvho have followed thentire
process.

3. Defining the users
The development of the dashboard has been hampered bimglelj dzSa G A2y Y WgK2 GAf f

Al KI a oS StoolsRiéveldpehFesea@rdhers/consultants tend to be little used by the
intended endusers, unless the endsers are involved from the beginninhe participatory approach
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has been beneficial to develop a dashboard that can be used by a diversity of stakeholders, but it also
presents the risk of tackling too many differergen casesThis can be illustrated by the case of Mali

for instance, where more than fifteen users with very different profiles where identified when defining
the user casedlVhen defining the user cases with the stakeholders it appeared that the stalesold

had different uses and information needs.the next section, recommendations are provided on this
aspect.

Figure53- The list of users identified when defining the user cases for the Malshboard

4. What the dashboard is not

When developing the dashboard, there has sometimes been confusion on what the objective of the
dashboard isThiscould raise some expectatiorisat are not possible to meet in the scope of the
project. The dashboard as local analytical tool is an interactive platform for exploring and visualizing
development and natural resource management scenarios and their gatémpact on security and
conflict risk. Eventually it should facilitate the dialogue and inform decisions on resource allocation
and conflict preventionThere are three important aspects of what the dashboarabis

A The tool is not designed to prediatonflicts. In fact, it is a tool which facilitates the
discussion around potential scenarios and measures that have an impact on the risk of
conflict. It does not havepredictioncapabilities angburposes.

A The tool is not an exact representation of realitinstead it shows possible scenarios / a set
of plausible representations of changes in external fadi@asedon estimates, perceived
changes, ousingphysis based or data driven models that are approximations of the real
processes

A The tool does noprovide a real time analysidt is intended to be a policy tool that has a
longer time frame reaching historical past and rudeven long term future.

In some cases, other tools provide thdagpes ofoutputs(e.g. OPIDIN in Mali givesasonal forecds
In cases Wensuch toolslo not exist yet, those aspects are possible to devéhope that they require
different types of models and techniques)d they could be complementary to the policy dashboard
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