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Abstract

Methods and Data Gathered
The data gathered for this project was to show there is a correlation between the decreasing water levels and increase of 

agriculture. 
Conclusion
The data that has been collected shows overwhelming evidence that the Toshka Lakes have been drastically falling since 2001. 

This is a direct result of the Aswan High Dam sealing its pumps connected to the Toshka basin, and without a proper water 

source to refill the basin evaporation, agriculture, and infrastructure whittled away the water levels. Method one has shown, via 

a Sentinel 2 satellite, that as crops and agriculture increased to support a growing infrastructure and population the total amount 

of water in the area decreased by almost 2% in 5 years. Method two, using an ASTER DEM elevation map, showed evaporation 

is also a significant contribution the Toshka lakes water levels falling. While these lakes are disappearing there is still hope. West 

of the Aswan High Damn exists the original canal that once filled Toshka basin. If those valves are to be reopened the Toshka

lakes can be back to full capacity in a matter of months.
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History

DATA SET 1

One method to evaluate this was with the Copernican Global Land Cover program (Buchhorn, M et al., 2021). By using a Sentinel 2 

satellite actual pictures of the Toshka basin region could be collected. The Sentinel 2 has archives of satellite imagery from this 

specific area over multiple years. Images, of the Toshka Basin, from 2014 to 2019 were collected for evaluation of the terrain. The 

Sentinel 2 satellite is equipped with sensors that allow for 10x10 pixilation squares that represent 100m^2 intervals on the map area 

selected. These pixels make up the image and store data about what lies within the terrain. 

By using program called MICRODEM the meta data of these of these satellite pictures could be extracted to analyze the pixels 

within (Figure 6). Certain terrain features such as water and vegetation have a specific pixel value and are described in percent area 

of coverage. By analyzing the changes of these pixel values over time a story can be told about how the terrain has changed 

(Figure7).

After analyzation of the meta data the narrative about water being pulled from the lakes are confirmed. It is clear that throughout the 

years crop land and vegetation in the surrounding area has been increasing, and the water from the lakes has been used to sustain 

this growth (Figure 8). It can also be observed the amount of available water and bare land are inversely proportional (Figure 9). 

Meaning that as the lakes are drained to water crops the water levels recede around the edges of the lake basin to expose bare land. 

Throughout the years the Aswan High Dam has contributed to the formation of the Toshka Lakes in southern Egypt bordering 

Sudan. The lakes have been at relatively high levels since the 1990's, but the water supply has dwindled due to evaporation 

from the hot desert sun. Improved agriculture, along with infrastructure, has also lowered the water supply in order to sustain 

farming and city life. This caused the lake's water levels to drop significantly from 2002 to 2019. This presentation will show 

the relationship between the lake's water levels and how evaporation, agricultural, and, infrastructure development during this 

time period in the surrounding area led to a sharp decline in the lakes volume .

The Toshka area consists of several interconnected depressions located west of Lake Nasser, about 250 km south of Aswan, 

Egypt (Figure 1). Before the 1990’s this area remained a dry basin until the construction of the Aswan High Damn along the 

southern Nile, was built. The Aswan High Dam, built in the 1960s, created major changes to the Nile river. Most notably, the 

construction of this dam led to the formation of a massive reservoir on the Nile River behind the dam called LAKE Nasser 

(Figure 2). 

Unfortunately, Lake Nasser has a maximum storage level of water before flooding occurs. A solution to this flooding was 

diverting the water, via a canal, to the Tohska area as a natural flood basin to reduce possible downstream damage of the Nile 

valley. By the end of 1998 water in the Nile River entered the Toshka depressions for the first time when water levels in Lake 

Nasser exceeded its maximum capacity. Water kept filling the lake basin until 2001, and when the pumps into the Toshka canal 

were closed after the Thoshka lakes were formed. Over the course of almost 20 years, these lakes would bring new farmland as 

well as infrastructure further into the desert than ever before. With new irrigation systems for crops and towns, mixed with 

evaporation from the desert sun, the lakes are constantly diminishing with no new water supply to refill them (Fassieh, K. M., &

Zaki, M. A.). 

FIGURE 1. Map of the Nile River and Aswan High Dam FIGURE 2. Map of lake Nasser and Toshka basin 

FIGURE 3. Aug. 19t, 2001, Landsat 7 (path/row 

175,176/44) - close up on irrigated fields Tohka Lakes, 

Egypt

FIGURE 4. Aug. 23t, 2017, Landsat 8 (path/row 

175,176/44) - close up on irrigated fields Tohka 

Lakes, Egypt

FIGURE 5. July 3rd, 2019, Landsat 8 (path/row 

175,176/44) - close up on irrigated fields Tohka 

Lakes, Egypt

FIGURE 6. 2014 meta data pixel analysis in 

MICRODEM for the Toshka lake basin  in 2014

FIGURE 7. 2014 meta data pixel analysis in 

MICRODEM for the Toshka lake basin in 2019 

DATA SET 2

A second method to estimate water level is to combine the lake’s surface area maps with the ASTER DEM (ASTER Global Digital 

Elevation Map) mosaic. This method involves measuring the average elevation of an observed shoreline of the lake year to year. 

While shoreline data is acquired  the program constructs a histogram of elevations within each lake basin from the DEM (the count 

of pixels at each increment of elevation). 

In a research easy by Chipman, J.W., the ASTER DEM was used to analyze all six lakes in the Toshka lake basin. His research 

centered around the elevation curves of the shore lines from1998 to 2018 and lake volume. The elevation curves were matched with

the histogram of elevation to estimate the lake area (m2). The ASTER DEM data was then used surface area (km2) data to calculate 

volume (m3) for all lakes on all dates (Figure 9).

Results
From method one the percentage of total water per area falls from 1.2% to 0.5%. This means the change in % area for water 

was roughly -0.7% over the total area analyzed. At the same time an increase in cropland percentage per area is around 1.3% to 

2.1% for the same time period. This makes for an increase of about 0.8% of total cropland in the area. The decrease in water as 

cropland increases shows a trend of water being pulled form the lakes to sustain farming form the years 2014-2018. During this 

time period the total percentage of bare land per area increases by almost 0.6%. This means as the water is drained it recedes 

and the edges of the lakes become more exposed. 

From method two the effects of evaporation are greatly seen. The data provided by Dr. Chipman shows a drop in lake volume 

for all six lakes using the ASTER DEM. It is good this data includes total water loss of all lakes because when one looks at 

lakes 4, 5, and 6 it provides proof of significant evaporation. These three lakes are very remote and have little to no 

infrastructure around them; however, they have contributed to almost a 13x109m3 loss in total lake water volume. This loss of 

water in the face of such little infrastructure and agricultural development around these lakes show the effects evaporation has

in the southern Egyptian desert. 

FIGURE 9. % Area of bare land from 2014-2019FIGURE 8. % Area of water vs cropland from 2014-2019

FIGURE 10. Total volume of water lost across all lakes from 1998 to 2018
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