Introduction

This project is an archaeological and historical analysis of
desertification in Southern Morocco, using remote sensing to map
the water management systems in the region. A comparison of the
effect of diesel pumps, reservoirs, and khettaras (an ancient
underground irrigation system) will be made.

This project aims to map and identify
khettaras, which sustainably supply
farmland in Southern Morocco. Data
comparisons will be made with
cropland unsustainably irrigated by
diesel pumps and reservoirs to
suggest a revitalisation of ancient
water management systems with
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Digitising Contemporary Southern Creating a Normalised Difference Comparing and Analysing Historic Spy Satellite Imagery with Modern Maps
Morocco Vegetation Index (N DVI) The black and white background images are from HEXAGON (1971-1982); the coloured polygons are representative of Google Earth

2022 satellite images (see Figure 5).
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Settlement Retraction

“Figure 6 It is possible that at the closing of
the century, Saharan Africa’s
population will quadruple [1].
Estimates show that by 2050,
there will have been a migration,
partly induced by climate
change, of 450 million people
from rural to urban areas.
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This may be a reason why this settlement has retracted since the 70’s (see Figure 6).
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This study has revealed that recent cropland expansion has been due to the increase of diesel pumps and reservoirs. This means that the farmland in
Southern Morocco is unsustainably managed. This is because along with drought, the building of large dams and diesel pumps causes water tables
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to fall due to the over extraction of water [4]. H- "
Many farmers in this region are dissatisfied with leadership groups that run the water management systems and are suffering due to the . -|=a-" Authors
underfunding of oases from the government [S]. This could be combatted by allowing for co-operative farmer-owned khettaras to ease over- i Lima Assi L.M.Assi2@newcastle.ac.uk

exploitation of the water tables and result in the return to sustainable water management systems [6]. Hope Irvine  H.K.Irvine2@newcastle.ac.uk



