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This research uses annual satellite imagery from Landsats 4, 5, 7, and 8 for the months of May 

through August, covering 1987 through 2019 (excluding 4 years without viable imagery). A glacial 

valley was selected and delineated for the study in the historically heavily-glaciated Cordillera 

Blanca mountains using ArcGIS watershed analysis. To identify the vegetated cells within the 

watershed, a Normalized Difference Vegetation Index (NDVI) was calculated. A threshold of 0.1 

was used to identify the vegetated cells. A Normalized Difference Snow Index (NDSI) was 

calculated with a threshold of 0.55 to identify the glacier cells. However, the NDSI included water 

areas, so a Normalized Difference Water Index (NDWI) was calculated with a threshold of 0.35 to 

identify the areas of water to be removed from the NDSI areas. The data was then analyzed both 

visually by means of scatter plots and statistically by means of a Pearson Correlation Coefficient 

test.

An environmental issue currently troubling 

the world is the melting of glaciers. This 

unrelenting melting of glaciers causes untold 

impacts on other parts of the ecosystems. 

Here, I investigate the impact of glacial 

retreat on vegetation within the Santa River 

Basin in the Cordillera Blanca mountain 

range of the Peruvian Andes.

I hypothesize that  there is a direct 

correlation between glacial retreat and 

vegetation decline.

My motivation to research the relationship 

between glacial retreat and vegetation 

decline is to provide a concrete case 

example of the effects glacial retreat has on 

ecosystems and the peoples that live in 

them across the world.

In 1987, glaciers covered 29.1249 square kilometers of the study area, while vegetation 

covered 35.9172 square kilometers. In 2019, glaciers covered 17.0118 square kilometers, 

while vegetation covered 47.1501 square kilometers. 

These results alone disprove my initial hypothesis with glaciers decreasing while 

vegetation was increasing. The Pearson Correlation Coefficient is -0.038 confirms that 

the positive correlation expected in the hypothesis is false. Indeed, no statistical 

correlation exist between the area of the glaciers and the area of the vegetation within the 

selected study area valley.

My research results indicate that the 

hypothesis is false, and that no correlation 

exists between the change in glacial area 

and the change in vegetated area within the 

study area. 

As such, my results reveal no related 

impact on ecosystems and people. 

However, the glaciers are not the sole 

source of water in the area, and the 

availability of water is not the only factor 

that affects vegetation growth.

Future studies could incorporate other 

water sources and additional factors to 

confirm or refute the lack of correlation 

between glacial area and vegetation area.
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