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ABSTRACT

Climate change is now an accepted reality. It is felt globally through increased temperature and pre-
cipitation regime disruption and increased frequency of extreme events such as floods and droughts. In 
the absence of effective mitigation and adaptation actions, these changes could have significant nega-
tive impact on the sustainability of agriculture and the resilience of populations especially in areas 
with fragile ecology. However, these changes remain an issue that is difficult to grasp and still not well 
integrated into management strategies at the farm, sector, and territory levels. The objectives of this 
research are to describe the production systems, and to study the resilience strategies, perception, and 
adaptive practices of farms in the Tleta watershed in Northwest Morocco in the face of climate change 
and landscape dynamics. It describes farming systems and activities, attempts to analyze how farmers 
perceive global changes in their landscape, and adopts innovative strategies and practices to adapt to 
them. It also shows that the actions of institutional actors in the area that can contribute to the resilience 
of the populations are numerous but remain fragmentary and lack integration.
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INTRODUCTION

In recent decades, climate change is a major challenge facing humanity. Although difficult to define, 
the consequences of this phenomenon are multiple, irreversible and could exceed the response capacity 
of ecosystems and humans who are likely to be highly affected.

Actions that can be taken with regard to climate change are organized around two main components: 
reduction of emissions (mitigation) and adaptation (IFPRI, CIRAD). Adaptation to climate change covers 
very different forms of actions depending on the zones, geographical scales, and sectors. Its implementa-
tion challenges what is called “adaptive capacity”, which is not the same from one region to another or 
from one country to another (Driouech, 2010).

Morocco’s fragile ecosystems are affected by climate change and are influenced by several factors, 
including anthropogenic factors. This is the case of the northern zone of Morocco, which is experiencing 
an erosion rate of 20 to 30 m3/ ha/ year (Hammouda, 2010).

A study was carried out by FAO, the World Bank and national institutions (CIRAD, IFIPRI) on the 
impact of climate change on 50 agricultural productions, in the main agro-ecological zones and according 
to several scenarios of climate change. This study revealed that the drier and warmer climate expected 
in Morocco would have negative effects on the main rain-fed; whereas, by 2050, the yields of common 
wheat would decrease by 10% in the wet year, compared with the current situation, but by 33% during 
the dry years; that several important irrigated crops would also be affected and that the negative impact 
would grow (FAO, 2008).

The Tleta watershed is a landscape mosaic with rain-fed agro-systems. This basin is located in the 
northern area of Morocco, in the heart of the Tangier Basin, between the two major urban centers Tangier 
and Tetouan. This basin has experienced in recent years low agricultural yields and damage to vegeta-
tion cover (Kabafing Kourouma, 2017). In addition, erosion losses are enormous and alarming and the 
Ibn Battouta Dam, which supplies the city of Tangier with drinking water, is continually sinking. Thus, 
the siltation of this dam over the period 1977-2003 was evaluated 2340m3 / km2 / year. As a result, its 
storage capacity is reduced by 70% after only 32 years of activity (El Kemmoune, 2009).

It is from these observations that the problem of this research has emerged, which attempts to de-
scribe and explain the adaptive practices of farms in rain-fed agro-systems in the Tleta zone in the face 
of climate change.

CONTEXT OF THE STUDY AND METHODOLOGY

This chapter was guided by the following objectives:

1.  To describe farming systems in the Tleta basin;
2.  To analyze what would be the dynamics of the landscape in the future;
3.  To study the practices adopted by the farms to adapt to climate change;
4.  To analyze the roles of institutions in helping people to be resilient; and
5.  To study farmers’ perceptions of the dynamics and evolution of their agrarian landscape.

The Tleta watershed is a hydrologic unit located geographically within the western Rif in northern 
Morocco (Figure 2). It is located in the provinces of Tangier and Tetouan. This watershed occupies an 
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