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This project focuses on documenting the locations of isolated indigenous 

tribes in Ecuador, identifying which of these are within areas where mining, 

oil exploitation, hydroelectric dams and heavy deforestation has taken 

place. My main research question was to take a closer look into which in-

digenous territories are affected by extractive industry pressures and threats 

in Ecuador and subsequently to conduct a vulnerability composite to identi-

fy which indigenous territories are more vulnerable to threats from illegal 

mining, oil exploitation, deforestation and hydroelectric dams. The objective 

of this project is to get a better idea of how crucial the designation of indig-

enous and natural protected areas is for the livelihoods of indigenous popu-

lations that inhabit them throughout the Ecuadorian Amazon. The data 

used for this project was collected by the Amazon Geo-Referenced Socio-

Environmental Information Network in collaboration with Instituto EcoCien-

cia, an NGO in Ecuador which provided all the primary data to RAISG. 

 

The extractive industries pose serious threats to the livelihoods of indigenous 

tribes in Ecuador who almost entirely depend on the rainforest resources for 

their wellbeing, since most of them are foragers and not farmers. Deforesta-

tion has caused the loss of 13.3% of the Amazon biome’s original forest cov-

er. Climate scientists hypothesize that there is threshold loss of forest cover 

beyond which local climatic responses and global climate change will in-

termingle to catalyze the permanent savannization and drying of sizeable 

parts of this unique ecosystem. Most regional and world-wide circulation 

models suggest that the overturning point could take place when 30 to 40% 

of natural forest cover in the Amazon basin has been lost. Ensuring that this 

threshold will not be crossed, involves decreasing global greenhouse gas 

emissions to avert some of the most extreme warming and drying climate-

change scenarios for the region. Furthermore the global response to the 

catastrophic consequences of forest loss would entail retaining up to 25% of 

the Amazon forest cover located outside protected areas, as well as retain-

ing the biodiversity and forest cover for 45% of the biome that has been le-

gally designated as indigenous territories and protected areas. 

 

Additionally, the large-scale extraction of mineral resources and fossil fuels is 

increasingly infiltrating into isolated and extremely biodiverse areas inhabit-

ed by numerous indigenous ethnic groups. This process is of substantial glob-

al concern due to the dramatic regional-scale environmental and econom-

ic changes that could stem from these activities, along with the vulnerability 

of indigenous peoples, their livelihoods, and their lands. These issues are par-

ticularly evident in the Western Amazon where areas of oil and gas extrac-

tion and exploration overlap with some of the world’s highest concentra-

tions of biodiversity as well as the territories of indigenous peoples living in 

isolation. 

  

Finally, during the past three decades, mines have increased in number 

while indigenous populations have also grown in size and acquired more 

land. The intersection of these two trends suggests that, progressively, min-

ing firms have tried to exploit mineral deposits on lands belonging to indige-

nous peoples. Increasingly the national political sentiment is pursuing an ex-

tractive imperative, bolstering the efforts of the extractive industries to con-

tinue their operations near numerous Indigenous settlements. In its 2014 pub-

lication on deforestation-driven greenhouse gas emissions submitted to the 

United Nations, Ecuador acknowledged having lost “a total of 499,000 hec-

tares lost in the Amazon since 1990”. 

Data and Methodology  

The dataset used to conduct this analysis was provided by the Amazon Geo

-Referenced Socio-Environmental Information Network (RAISG) in collabora-

tion with Instituto EcoCiencia, an Ecuadorian NGO. The data was accessed 

online and downloaded from RAISG’s website. All data are from 2016 ex-

cept the deforestation data which are from 2000 and up to 2015. The ad-

ministrative boundaries for Ecuador were produced by INEC - Instituto 

Nacional de Estadística y Censos and downloaded Humanitarian Data Ex-

change website. The analysis was conducted using the SIR-

GAS_2000_UTM_Zone_17S Projected Coordinate System. 

In order to answer my research question, I started by conducting a Proximity 

analysis, using spatial analysis tools like the Euclidean distance tool to create 

buffers around my raster layers for mining, deforestation, petroleum opera-

tions and hydroelectric dams. Following that I used the Raster Reclassify tool 

to reclassify my extractive industries rasters from a scale of 1 to 5, from least 

to most threatening depending on proximity to these activities. I gave the 

most vulnerable class a distance of up to 50,000 meters from these activities 

since research indicates that environmental damage and disruption to the 

surrounding ecosystems can occur at such distances. I then created a Vul-

nerability Composite using the raster calculator tool. Finally, I used the Zonal 

Statistics as table tool to identify the vulnerability of indigenous territories ac-

cording to their proximity to the extractive industry buffers.  

 

DHP-P207-01-GIS for Int'l Applications  

Spring 2020 

Cartography by Eleana Baskouta, MALD candidate at the Fletcher School of Law 

and Diplomacy. | Map created on May 5th, 2020 | 

Projection Coordinate System: SIRGAS_2000_UTM_Zone_17S  

F indings  

As can be seen from the illustration in the map, the indigenous 

groups that are most vulnerable to the catastrophic consequenc-

es of biodiversity loss and environmental contamination are those 

that are the closest to a plethora of extractive activities. More spe-

cifically the Cofán located in the Northeastern part of the Ecuado-

rian Amazon and the Shuar located in the Southeastern part are 

the ethnic groups which appear to be in closest proximity to the 

extractive industries making them the most vulnerable 

(Vulnerability Score=5). The Waorani and Kichwa ethnic groups 

who are located in the middle section of the Ecuadorian Amazon 

are the next more vulnerable groups with a Vulnerability Score of 

5 . 
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