
The programme
The overall objective 
of this pan-african 
programme of research is 
to contribute to making 
available good quality, 
reliable and accessible 
information systems 
through the application 
of the P-GIS approach to 
improve natural resource 
management (water, land 
and forest in particular) 
and promote food security. 
The programme will also 
support social change in 
study countries (Benin, 
Kenya, Malawi, Rwanda, 
Senegal, Tunisia) by 
developing P-GIS as 
methodological tools for 
participation and to inform 
decision-making.
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Participatory Geographic Information Systems (P-GIS) for 
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Building capacity in 
Benin
Training of technical staff of municipalities 
in the Okpara Basin of Benin in the use 
of GIS tools for water management, 
hydrological modeling and soil conservation

Introduction
A training workshop was organized by 

the LHME on the use of GIS tools (ArcView 

3.3 and SWAT), as part of the pan-

African ICT4D research programme titled 

"Participatory Geographic Information 

Systems (P-GIS) for natural resource 

management and food security in Africa" 

funded by the International Development 

Research Center (IDRC). The beneficiaries 

of the training were the technical staff of 

the Municipal Councils of Savè, Ouessant, 

N'Dali, Nikki and Parakou Tchaourou, but 

also the technical staff of the Communal 

Agricultural Promotion Centres (CECP) 

and of Savè Tchaourou. The training was 

around mastering the use of these GIS 

tools for better management of water 

resources in municipalities.
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Methodology and equipment used
Implementation phases

The completion of the training includes two (2) phases:

•	 Phase I: Program Design and support training:  Based 

on the training outcomes and learning materials from 

similar training conducted in the past, training modules 

and methods were developed. Following this, the 

invitations were sent and the logistics were completed.

•	 Phase II: Run training sessions: The techniques of 

adult education known as "andragogy" were used. 

These techniques are focused on ensuring participants 

through their appeal motivator, could follow training and 

development up to the near-total available to them.  The 

methodology itself, for each training session consisted of 

three days of practice in the use of GIS tools (ArcView 

3.3 and SWAT) applied to the management of water 

resources in Town Basin Okpara.

Progression and teaching tools
At the start of each training session, a pre-training 

knowledge test was done to measure the level of 

knowledge of learners on GIS and its tools.

After this step, the Deputy Director of LHME presented 

the ICT4D program and the project being implemented 

by LHME, CIDEV and other NGOs.

Starting from the shared knowledge on tools and water 

resources, the two trainer assistants installed software 

ArcView 3.3 and SWAT (Soil and Water Assessment 

Tools) on the computers of each participant and also 

copied the available database (climatic, hydrological 

data...) on the basin of the Okpara. The training took 

place from November 22 

to 24, 2010 in Save, and 25 

to 27 November 2010 in 

Parakou.

At the end of the 

training, a post-training test 

was conducted to ascertain 

the degree of ownership 

and lessons learnt around 

the rational management 

of water resources by 

participants, followed by an 

overall assessment.

Equipment used
The material used composed of: a computer with a video 

projector, a digital camera, an HP laser printer, photocopies 

of training program for participants of photocopies of 

learners for participants and laptops of the participants.

Content and running of training
•	 The first module focused on an overview of Geographic 

Information System (GIS) and ArcView 3.3, the 

definition of P-GIS, and the presentation of the 

essential components for application such as computer 

/ hardware, software (eg ArcView), spatial data and 

qualified personnel. Participants were interviewed about: 

structuring geographic information; alphanumeric data 

(habitat, livestock, vegetation, hydrology, topography, 

roads) in the database, the organization of spatial data 

layers and areas of P-GIS application, namely in tourism, 

development, environment, marketing, urban planning, 

Workshop participants from Parakou

Leading training in Savé
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civil defense, transportation, hydrology, biology, geology, 

forestry and telecommunications.

•	 During the practical stage, the operations of personal 

applications followed by practical exercises carried out 

rigorously by each participant on the ArcView software

•	 The second module focused on hydrological modelling 

using SWAT (Soil and Water Assessment Tools) and 

running ArcView to estimate the water balance 

(evapotranspiration, groundwater flow, surface runoff, 

erosion, etc...).

•	 Practical exercises allowed participants to define the 

catchment area of the outfall at Okpara Kabou; to import 

digital data of soil and vegetation cover, to delimit 

Hrusa (hydrologic response units) and import climate 

databases. These SWAT modeling applications led to 

the reproduction of natural phenomena drainage and a 

comparison of simulated rates to those observed.

•	 The third module allowed participants to understand 

how to do the calibration and interpretation of results 

and their use for integrated management and rational 

utilization of water resources.

Training Results
Rating

The assessment at the end of the training shows Savè 

as in Parakou and 62.5% were satisfied, and about 30% 

are very satisfied with the knowledge acquired. 

Regarding the instructional approach: to Save 75% 

were satisfied and 25% very satisfied in Parakou, 

however 75% are very satisfied and 25% satisfied. 

Participants were satisfied with the mastery of 

these tools as a means to control and coordinate 

management and rational use of water resources.

Wishes and decisions
Discussions at the end of the training showed 

that the participants wanted:

•	 a longer period for future training courses;

•	 repetition (monitoring) training to secure 

the achievements and allow them to work for 

better water management;

•	 to give real accounts to the different administration 

demonstrating the benefits to be derived from such 

training.

To achieve these objectives, a framework for technical 

cooperation in Parakou is created to reflect and support 

the municipalities in capacity building. It includes: the 

Chief Technical Services (CST) Parakou N'Dali CSE, and CSE 

Tchaourou.

To all this must be added that students have decided 

to work towards establishing a win-win partnership with 

the University of Abomey-Calavi, through its laboratories to 

assist municipalities in capacity building and further training.

Conclusion
The training of technical staff of councils in the use of 

GIS tools for hydrological modeling and soil conservation 

had been deemed successful. Sessions were well attended, 

according to their binding of departure. The working 

atmosphere was more cordial as possible with good 

attendance. Learners enjoyed the training content and 

performance of trainers. Monitoring post-training is very 

important and will allow managers to better control of town 

halls ArcView for better management of water resources in 

urban basins.

Participants designing modelling maps in Parakou


