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Fig. 6. The average annual precipitation between 1987-2016 (Tagounite station) 

 

 The area is largely exposed to the Saharan influences, the winds are 

strong, and cause the movements of the sand towards the fields and the 

inhabitants (Fig. 7). Two types of wind have an especially negative influence 

of the oasis because of their drying nature, Chergui (eastern wing) and 

Sirocco (southern wind) (Dłużewski & Krzemień, 2008). 

 These very arid climatic conditions accelerate the sand dunes 

movements and desertification of M'hamid oasis. 

 
Fig. 7. Example of sand encroachment to building (A) and fields (B) 

 

Water scarcity and desertification 

 In a semi-arid context, water is primordial and a crucial element of 

the life existence. The main characteristic of M’hamid oasis is the scarcity of 

water, the salinity of water and soils, more than 35% of agricultural land is 

affected by salinity (Karmaoui et al., 2015) and Produces a decrease in 
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agricultural land. As a result, agricultural land is converted into tourist 

projects or sterile sandy lands.  

 To remedy the situation, the Government built in 1972 the Mansour 

Eddahbi dam. Whose objective was to control floods, regulate flow and 

supply of drinking water to local populations. The dam has generated 

perverse effects by disturbing the recharge of groundwater, stopping the 

natural fertilization of the soil and Lake Iriqui, once frequented by a large 

fauna and nomads (Aït Hamza & El Faskaoui, 2000). This disruption of the 

ecological system, already fragile, has reinforced the tendency towards 

desertification. 

 

Migration and land degradation 

 The population of the M’hamid has decreased from 8671 inhabitants 

in 1982 to 6781 in 2014 (Fig. 8), thus, 25,4 % of the population is lost. The 

sharp decline in the population is therefore linked to acute droughts to which 

Morocco is subjected particularly at the beginning of the seventies, and to 

climate conditions cited above; soil depletion, loss of vegetation cover and 

sand dunes movements. These rude conditions lead to the regression of the 

yields of the oasis cultures thus the migration towards places presenting the 

good conditions of life. 

 During our field visits, several residents confessed that the poor 

quality of the environment is the major reason of the migration, this confirms 

the results of a survey realized in 2010 by the EACH-FOR project, which 

shows that more than 70% of the interviewed revealed that there has been a 

strong relationship between climatic conditions and migration. 

 The correlation between the oasis area and the population gives a 

high correlation with a coefficient of correlation of 0.82. 

 
Fig. 8. The oasis area and the population of M’hmaid oasis 

 

Oasis tourism: advantage or a cause of land degradation  

 For a long time, the tourism, concentrated on the coastal zones and 

the imperial cities of the North of Morocco, locating in the cities of 
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Ouarzazate (Capital of cinema), Zagora and Arfoud its paradise (Aït 

Hamza& El Faskaoui, 2010).  

 The rich heritage, historical relics and the beauty of nature offered by 

the oasis in the center of the desert in addition to the sky clarity throughout 

the year, the sharpness of colors and the nudity of the landscapes as well as 

the exceptional architecture (Ksour), sand dunes and the traditional 

hospitality of the populations, attract tourists, especially from abroad, which 

mobilizes the local economy by creating employment (Sobczak, 2008; 

Martin, 2006), tourism is also a consumer of water, space and a major 

destructor of the environment (Aït Hamza & El Faskaoui, 2010). A tourist 

living at the hotel consumes three times more water per day than a resident 

Local (Bouaouinate, 2016).  

 Besides the so-called "tourist facilities": swimming pools and green 

lawns, there is also the pollution of water resources caused by tourism 

activities, especially at points of tourist concentration.  

 Tourism plays a key role in the development of the area, but it must 

be rational in preserving the sustainability of water resources and changing 

water-consuming practices. 

 

Conclusion 

 Remote sensing Landsat images from multi-sensors, multi-date and 

geographical information system techniques were used to reconstructs oasis 

vegetation corresponding to the period 1984-2016 in the M’hamid oasis in 

the Middle Draa Valley. This long-term spatiotemporal change when it is 

analyzed. Shows not only the amplitude of the oasis dynamics, but also the 

degree of the impact of human activities in a context of semi-arid climate. 

Archival Landsat images of Landsat satellite and GIS technique have been a 

useful tool in this study and in long-term environmental monitoring. 

 This study shows that the shrinking was the most dominant change in 

the oasis during the last 30 years.  The total area of the oasis showed an 

oscillating decrease between 1984-1999 compared to 1999-2013 and a sharp 

increase after 2003 to 2007 and a moderate decrease from 2003 to 2016, with 

an area 3 times smaller than the initial date.  

 The NDVI was used to facilitate the extraction of the vegetation as 

well as the models for temporal changes (SDD) which showed the rate of 

change for each period, demonstrate a crucial decrease over the past 30 

years, reaching a value of 11.86 km² in 2016, present the third of the initial 

area of 1984 (37.5 km²). and spatial changes (Overlay analysis) whose result 

is a map illustrated patterns of changes in three categories Unchanged, 

Shrinking and Expanding, the shrinking parts are located in the boundaries of 

oasis. 
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 The M'hamid oasis degradation and desertification, are due to several 

factors that are principally climatic (aridity of the climate),socio-economic 

(tourism). 

 Furthermore, the construction of the Mansour Eddahbi Barrage, the 

irregularities of the rains and the succession of years of drought led to a 

modification of the oasis ecosystem. Due to these climatic conditions, the 

oasis population are obliged to emigration thus they leave their fields which 

are threatened by sand encroachments, therefore accelerating the 

phenomenon of sand movements, consequently desertification. 

 The development and rehabilitation of M'hamid requires a 

rationalization of tourism activities and the sensitivity of tourism actors and 

management of water scarcity. The use agriculture adapted to saline water. 

This rehabilitation will encourage the indigenous population to stay and 

develop their oases. 

 Finally, these results may be a basic data for the local administrations 

to develop a global strategy for the development of M'hamid. 
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