
Enhancing rainfed agriculture and restoring dryland
landscapes

WATER HARVESTING 
& AGROFORESTRY

Online administered training

Background
Rainfed agriculture is practiced in almost all agroecological 
/ hydro-climatic zones of Africa. Water harvesting (WH, 
the collection of run off for its productive use) is thus 
one possible approach to AWM, which can, or cannot, be 
combined with irrigation and green water management. 
WH practices are also considered to restore and regulate 
landscapes when strategically managed over long periods. 
Furthermore, techniques that help to minimize erosion can 
contribute in retaining valuable soil, which can be used 
for future farming or regreening activities. An approach to 
WH is the concept of water buffering; the idea behind is 
to store water when it is plentiful and to make it available 
when it is scarce. Storage is thus the central element. By 
integrating small storage structures across the landscape in 
a planned and systematized manner, it is possible to create 
a water buffer that helps dealing with water seasonality and 
drought. The water stored in the water buffer can be used 
for multiple purposes such as agriculture, livestock watering 
and domestic use.

Agroforestry and the regreening of the landscape are 
complementary interventions to WH. Beyond value of farm 
forestry to soil and water conservation, trees bring economic 
return and represent a long-term investment. Traditionally, 
people in Africa rely on a variety of local trees to support 
and complement their needs for food, fodder, timber, fuel 
and medicines. Annual crop production can even increase 
under the canopy of some trees. When communities dig 
bunds to catch and retain rainwater and plants trees across 
a landscape, systematically, they improve the local climate 
and the environment. These measures are all good examples 
of the nature-based solutions advocated by the UN-Water. 
Water is no longer considered an isolated element, but an 
integral part of a complex natural process that involves 
evaporation, precipitation and the absorption of water 
through the soil. The presence and extent of vegetation 
cover across grasslands, wetlands and forests influences the 
water cycle and can be the focus for actions to improve the 
quantity and quality of available water.

Training goals and objectives
The training aims at enhancing the capacities of participants 
from a variety of national organizations of Mali, Niger and 
Libya on several topics:

• Concept and principles of WH and agroforestry; 

• Existing water harvesting and agroforestry practices 
for agriculture and transforming landscapes, 
applicable under various geographical conditions, 
addressing different challenges of degraded 
drylands;

• Watershed management through WH and benefits on 
the hydrological balance;

• Basic design principles for WH systems;

• Social and economic suitability of WH systems;

• Soil health and regenerative practices for effective 
water harvesting;

• Agroforestry and WH systems for microclimate 
management; 

• Gender, institutional and policy issues related to WH 
and landscape restoration;

• WebGIS and Remote sensing-based applications for 
planning and monitoring WH systems and landscape 
restoration.

Approach
In accordance with above-mentioned objectives, a 3-day 
administered e-training has been designed. The main tools 
include live and recorded presentations and individual and 
group exercises. Each session consists of a learning module 
followed by interactive questions and practical sessions. The 
training will be carried out in English and French, with the 
support of live interpretation. 
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SCHEDULE

12 jan

Water harvesting for water supply
10.00-10.10 Welcome speech and presentation of the agenda Stefania Giusti (FAO) 

10.10-10.15 Introduction Maher Salman (FAO)

10.15-10.20 Introducing the participants – 
Icebreaker poll

Poll Laura Guarnieri (FAO)

10.20-10.40 Water harvesting and agroforestry for 
the restoration of dry lands

Presentation 
& quiz + Q&A 
session

Laura Guarnieri (FAO)

10.40-11.10 Introduction to water harvesting
Presentation 
& quiz + Q&A 
session

Laura Guarnieri (FAO)

11.10-11.30 Overview of promising techniques in 
different agroecological zones

Tour on web 
platform Laura Guarnieri (FAO)

11.30-11.40 Break

11.40-12.00 Erosion and flood control through 
watershed management 

Presentation 
Mohamed Sabir (National 
Forestry School of Engineers, 
Morocco)

12.00-12.10 Post-presentation discussion Q&A session Laura Guarnieri (FAO)

12.10-12.20 Green Roads for Water: harvesting water 
from roads

Video The Water Channel & 
MetaMeta Research

12.20-12.30 Post-video discussion Open 
questions Laura Guarnieri (FAO)

12.30-12.50 Water-spreading weirs and sand dams 
for groundwater recharge

Presentation 
+ poll 
questions

Elena Bresci (University of 
Florence, Italy)

12.50-13.00 Discussion Q&A session + 
discussion Laura Guarnieri (FAO)

13.00-14.15 Lunch break 

14.15-14.35 Main WH systems in the Sahel and in 
North Africa

Presentation 
+ Demo on 
Google Earth

Laura Guarnieri (FAO)

14.35-15.40
Select WHTs suitable to your country; 
match WHT with AEZ; create a simplified 
map of WHTs

Exercise on 
Google Earth Laura Guarnieri (FAO)

15.40-15.55 Design considerations on water 
harvesting systems 

Presentation Laura Guarnieri (FAO)

15.55-16.10 Design various rainwater harvesting 
systems Laura Guarnieri (FAO)

16.10-16.20 Design a rooftop WH system for you and 
your family

Online demo Laura Guarnieri (FAO)

16.20-16.30 Day wrap-up



SCHEDULE

13 jan
Agroforestry and WH for improved
microclimates, enhanced ecosystem 
services and effective landscape restoration

10.00-10.10 Introduction Laura Guarnieri (FAO)

10.10-10.30 Agroforestry systems, soil health, 
rainwater harvesting

Presentation + 
poll questions Cecilia Borgia (MetaMeta)

10.30-10.40 Managing microclimates through water 
harvesting 

Video The Water Channel & 
MetaMeta

10.40-10.50 Post-video discussion Discussion

10.50-11.00 The Great Green Wall in Africa
Presentation 
+ introductory 
video

Laura Guarnieri (FAO)

11.00-11.10 The Great Green Wall in the Sahara and 
in the Sahel – Lessons learnt from Niger

Video 

11.10-11.30
Agroforestry and water harvesting in 
arid and semi-arid agroecosystems of 
Morocco

Presentation 
Mohamed Sabir (National 
Forestry School of Engineers, 
Morocco)

11.30-11.40 Break

11.40-11.50 Farmers innovations: how traditional WH and 
agroforestry practices could be improved?

Q&A and 
discussion

11.50-12.20
WH benefits on the local hydrological 
balance and soil water retention for crop 
production – case studies from Tunisia 

Presentation 
+ Q&A

Mohamed Ouessar, Fethi 
Abdelli (Institut des Régions 
Arides de Médenine)

12.20-12.30 Break

12.30-12.50
Large-scale forest and land restoration 
in the drylands: lessons learnt from 
Niger’s experience and the way forward

Presentation Salima Mahamadou (World 
Resources Institute WRI)

12.50-13.00 Gender issues in agroforestry and WH in 
the Sahel and North Africa

Q&A and 
discussion

13.00-14.15 Lunch break

14.15-14.45 Socio-economic and institutional factors 
relevant for WH/agroforestry planning 

Presentation 
+ Q&A session

Giulio Castelli (University of 
Florence, Italy)

14.45-15.45 Biophysical and socio-economic factors 
and criteria relevant for successful WH

Group 
exercise

15.45-16.05 Group work: presentation and discussion Group 
exercise

16.05-16.20
What is the institutional framework 
and what are main policies for land 
restoration / WH in your country?

Discussion Laura Guarnieri (FAO)

16.20-16.30 Day wrap-up



SCHEDULE

10.00-10.10 Introduction Laura Guarnieri (FAO)

10.10-10.50
Guiding principles and tools for 
monitoring forest and landscape 
restoration 

Presentation 
+ Collect 
Earth Demo

Bernadette Arakwiye (WRI) & 
Laura Guarnieri (FAO) 

10.50-11.10 Earth Map introduction Presentation Giulio Marchi (FAO)

11.10-11-20 Break

11.20-11.40
Quick historical environmental 
and climate analysis. Mapping the 
restoration potential in your country.

Earth Map 
Demo and 
hands-on

Laura Guarnieri (FAO)

11.30-12.40

Identification of restoration and WH/
Agroforestry sites and related analysis 
– Presentation of case studies by 
participants

Individual 
exercise Laura Guarnieri (FAO)

12.40-13.00 Day wrap-up

14 janMapping restoration and 
water harvesting opportunities



With the suppport of:

The Building Forward Better Initiative
Conflict and fragility are at the core of some of the biggest 
challenges today – they are able to hinder development 
progress and reverse any development gains. Environmental 
factors are rarely, if ever, the sole cause of conflicts and 
vulnerability. However, the exploitation of natural resources 
and related environmental stresses can be implicated in 
all phases of the conflict cycle from contributing to the 
outbreak and perpetuation of violence to undermining 
prospects for peace.

A fundamental problem in fragile contexts is the loss of 
human capital. Without the contribution of knowledgeable 
professionals, the re-building process becomes even 
more complicated. Local capacities should be at the base 
of any re-building planning and investments, as they 
provide access to local knowledge and information and can 
guarantee the sustainability of the program in the long-
term.

Indeed, effective institutions are central to address both 
the “capacity deficit” and “legitimacy deficit” faced in 
fragile contexts. Recognizing the importance to invest in 
human capital, the “Building Forward Better” Initiative of 
FAO promotes a blended training methodology, composed 
of administered and self-administered online and face-to-
face training, addressing a series of topics in the domain of 
natural resources management.

The Initiative aims to reduce the knowledge gap and 
strengthen national institutions to enhance agricultural 
productivity, improve food security and, ultimately, 
contribute to peaceful societies for sustainable 
development


