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Abstract

Early warning systems are very important due to their significant contribution to
predicting areas most vulnerable to desertification, and supporting decision-makers in finding
solutions to limit the expansion and spread of this phenomenon on one hand, as well as
developing and implementing policies, strategies, plans and programs that would rehabilitate
lands affected by desertification. As well as protecting lands highly vulnerable to this
phenomenon. This study was conducted to determine the risk of desertification in the Jafara
Plain in the northwestern part of Libya, located between longitudes 13° 02' 58" east and 12° 21"
41" east and between latitudes 32° 26' 44" north and 58" 23° 32' north. The studied area is about
72,544 hectares. The aims is to build an early warning system to notify desertification and
produce a map showing the degree of sensitivity of the area to desertification using the
Environmentally Sensitive Areas Index (ESAI Index) methodology by applying MEDALUS
model using geographic information systems and remote sensing techniques. The study area
was selected because of its importance in agricultural and pastoral activities, in addition to the
diversity of vegetation cover. In this research, a model has been developed and applied
according to local conditions, as well as to availability of data and information. A number of
indicators were selected, including the soil quality index, the climate quality index, the water
quality index and the vegetation quality index. The management quality indicator was excluded
due to the lack of data on this indicator in the study area. A series of sensitivity tests were
conducted for each quality factor in order to evaluate the model's performance and to find the
sensitive factors that most affect results of the model. A number of scenarios were also tested, in
which different weights were given to the indicators used. Results of analyzing environmental
sensitivity of desertification showed that when the indicators were given equal weights of 20%,
we obtained two degrees of sensitivity, of low sensitivity, 90% of which was the dominance of
natural vegetation, and medium sensitivity of 10% due to lack of vegetation cover. As for the
groundwater index, which had the greatest impact in the study area and subjected it to The
disposal was between medium 45% and high 55% due to the high sulfate salts in the water of
these wells. As for the soil quality index, it was between the medium by 70% due to the good
texture, and the high by 30% due to the very poor texture (sandy). The percentage of vegetation
cover varied between medium of 10% due to the lack of vegetation cover and a low of 90%
combined of natural plants, barre lands, quarries, urban areas. While the climate of the region
was within the average by 99% and this is due to the variation in the distribution of rain and
heat because of location of each weather station and its impact on the desert climate.

Keywords: Desertification and land degradation, environmental sensitivity to desertification,
Jfara Plain, MEDALUS.
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