
Influence of the Grand Ethiopian Renaissance Dam

Midn 2/C Payne 2/C Volk

Prepared for SO282A, Geography of Egypt Spring 2021

Introduction: 
Water is a fundamental need for all life, and for Egypt, a water poor country, it has never 
been more important to protect the Nile river, the basis for their livelihood. The Grand 
Ethiopian Renaissance Dam sits across the Blue Nile and, when filled, has the potential to 
drastically change Egyptian water supply and agricultural and infrastructure efficiency. 
Officials began filling the GER Dam in July of 2020, increasing political tensions 
between Egypt and Ethiopia. The project investigates the impacts of the creation of the 
Grand Ethiopian Renaissance Dam on Egyptian politics, agriculture, and geographical 
changes behind the GER Dam. It will investigate changes that Egypt has already 
experienced and look at future implications of filling the Grand Ethiopian Renaissance 
Dam. Data used will include SENTINEL-2 images to observe geographical information 
such as water area over the land and its changes over time after filling the GER Dam.  .

Data Sets and Analysis:
Several complete data sets were pulled from Sentinel-2 databases. The data sets focused 
on the Grand Ethiopian Renaissance Dam and tracked the Blue Nile water area behind the 
dam. Data was pulled at 2-3 month intervals from 2019-2021 as it was available from the 
satellite. The data from 2019 - 2020 was used to see what the water levels looked like in 
the year before the Dam began to be filled. Data from 2020 - 2021 saw the increase in 
water level after July 2020. These data sets were analyzed in the MICRODEM program. 
The processed files resulted in satellite images with set pixel counts corresponding to 
area. The area of the water resulted from analyzing the data in a vegetation index and then 
eliminating the vegetation, leaving only the water area behind on the map.

For Sentinel-2 each pixel corresponds to a 100m2 area. The following table displays the 
resulting water area and percentage of the total tile analyzed. 

The overall area of the water is measured in kilometers squared. The GER Dam began 
being filled in July of 2020 and there is an water area increase of 136664 km2 between 
April 2020 and September 2020, where other months had an average increase of about 
13000 km2 between data points. This jump reflects the beginning of the filling of the dam 
with a 266% increase in the amount of water kept behind the dam. With this water 
increase behind the dam less will be flowing down the Blue Nile and it is reasonable to 
expect a decrease in water levels in Lake Nassar behind the Aswan High Dam. The 
percentages displayed are taken with respect to the total area of the tile image from 
Sentinel-2. Before the GER Dam began to be filled the water within the image took up an 
average of .0038% of the total image, after Ethiopia began to fill the dam the water takes 
up approximately .0197% of the image. This increase is also reflected in figures 1 and 2. 
Figure 1 displays the tile before July 2020 and figure 2 displays the tile in September 
2020. The lake that appears corresponds to the increase in area of the water and overall 
percentage of the image taken up by water. 

Advantages of Sentinel-2:
Sentinel-2 has been operational for 6 years and is a relatively new satellite 
compared to LANDSAT and offers a higher definition look at the areas that it 
covers. Within MICRODEM different bandwidths can be chosen to change the 
color scale or definition of the chosen tile to better analyze the area. Its data can 
be parsed out to vegetation indexes, water indexes, and when paired with 
google earth or topography files, continues to improve analysis of the imagery. 
At its best Sentinel-2 offers coverage at 10m by 10m per pixel, whereas 
LANDSAT offers 30m by 30m. In observation this has significant advantages 
and Sentinel-2 has already been referenced in over thirty seven thousand 
articles in its 6 years of operation speaking to its effectiveness and abilities. The 
drawback to Sentinel-2 comes from its increasingly accurate data as the data 
files are very large and can take an extensive amount of time to download and 
process. 

Political Tensions:
Construction on the Grand Ethiopian Renaissance Dam started in April of 2011, 
and will be fully completed in 2023. The conversations surrounding the 
construction of the dam have been largely unproductive as Egypt and Sudan try 
to pressure Ethiopia to not restrict the headwaters of the Nile, the source of life 
in Egypt. The dam started to fill the summer of 2020 and even without the 
direct control of Ethiopian officials the construction of the dam means that 4.9 
billion cubic meters of water will be held back. As a second rainy season 
approaches in the summer of 2021, talks have resumed about the legal 
obligations Ethiopia has to provide water to the countries downstream. The 
effect a water war would have on any country would be devastating, but 
tensions about what nation can have extra water or exactly how much water the 
nations are entitled to have stressed relationships in the region.

Conclusion:
The exact effects of the dam on Egyptian waters cannot be concluded this early, 
but reasonable predictions about less available water can be made. The exact 
amount of water to each country is contingent on the details of the political 
agreements between the three involved countries, Ethiopian, Sudan, and Egypt. 
The use of the Sentinel-2 satellite for data collection allowed a view of the 
sharp increase of water being trapped behind the GERD, and in the coming 
years will allow a similar analysis of the water levels in critical areas in Egypt 
such as lake Nassar. As the processing capabilities in computers and newer 
satellites are launched the data available in the coming year might also be more 
extensive. 
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Figure 1 displays the Blue Nile and GER Dam 
before July 2020, generated by data from a 

Sentinel-2 tile.

Figure 2 displays the Blue Nile and GER Dam in 
September 2020, after beginning filling the dam.

Figure 3 displays an unfiltered version of the 
vegetation index of figure 2

Figure 4 is a picture from the BBC article showing a 
close up of the Ethiopian Grand Renaissance Dam.


