
 

 

  

Using Geographic Information Systems to 
Mitigate the Impact of Landslides in Ecuador 

Dena Coffman, Elizabeth 

Shebell, and Sophie Kronk 

2015 McBurney Fellows 

McGill Institute for Health and 

Social Policy 



 

 

1 Short Title 

June 3 - July 23, 2015 

 

Project Overview 

Student names and Department: Dena Coffman, 

Environment; Elizabeth Shebell, Environment; 

Sophie Kronk, International Development 

Organization: Municipal Office of a Canton  

Location: Eastern Ecuador  

Mentor: Dr. Sarah Moser 

Fellowship Duration: June 3 - July 23 

  

About the McBurney Fellowship Program 

Through McGill’s Institute for Health and Social Policy, the McBurney Fellowship Program 

supports students in international service programs related to health and social policy in Latin 

America. McBurney Fellows serve abroad in organizations working to meet the basic needs of 

local populations. One key aspect of this fellowship is its mandate to make a significant 

contribution to improving the health and social conditions of poor and marginalized populations 

through the delivery of concrete and measurable interventions. Students and their mentors 

identify issues, make connections with local organizations, and develop a strategy for the 

fellowship. The views expressed in this document are the opinions of the fellow, and do not 

necessarily reflect the opinions of the IHSP. 
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USING GEOGRAPHIC INFORMATION SYSTEMS TO 

MITIGATE THE IMPACT OF LANDSLIDES IN 

ECUADOR 

Fellowship’s Rationale and Background 
As three students from the departments of Environment and International Development at 

McGill, our work focused on using Geographic Information Systems (GIS) to make a risk 

management plan for landslides as well as introduce and apply useful applications of GIS for the 

planning department at the municipal office of an eastern canton in Ecuador. The office is located 

in a town of about 2,000 people and is one of six population centers in the canton, all of which 

are served by the municipal office.  

 

Due to the steep terrain, high levels of annual precipitation, and deforestation for agro-pastoral 

practices, the region is very susceptible to landslides. Landslides have a variety of negative impacts 

on the community: destruction of farms and livelihoods, power outages, lack of potable water, 

road closures that prevent travel and transportation of necessities such as food and gas, and in 

extreme cases, injuries and deaths. These effects are felt in households, local businesses and 

farms throughout the region. At more than one point during our stay, the landslides affected the 

area so severely that the mayor declared a state of emergency. 

Objectives        
Our fellowship addressed environmental risk management in the canton. In particular, we 

addressed the lack of evacuation plans, emergency meeting points, and emergency housing plan 

for the canton, an area of significant environmental risk for landslides. Our work also addressed 

the role that GIS can play in disaster management and planning. Additionally, we investigated 

these issues by conducting interviews in the community.  

Activities           

For our internship, we worked on a number of projects in the office, most of which were related 

to landslides and other natural risks. We created an evacuation plan for each of the six populated 

areas of the canton. We visited each area to determine the best meeting points in the case of 

emergencies, and possible overnight housing options to be provided by the municipal government 

in case of damage to homes. Using the ArcMap program, we created reader friendly maps 

showing the meeting points in each population center so that every household could easily 

determine the nearest point and how to get there. The maps were included in a simple two-page 

pamphlet about emergency preparedness that can be distributed to households in each area.  
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Another project we took on was creating a risk report for the canton. The report details the 

environmental risks found in the area, their impacts, and the municipal officials responsible in the 

case of an emergency. In the report we included information about the possible emergency 

overnight housing options in each population center, such as the size, capacity, and who to 

contact to open the building. For the report, we created a map identifying high-risk areas for 

landslides based on slope of the land and amount of annual precipitation.  

 

We also helped investigate a landslide that occurred on June 5th in a nearby town.  This landslide 

was particularly devastating because it wiped away nearly half the town, destroyed homes and 

farms, killed farm animals, and prevented access to clean water for many residents. The road was 

closed for over a week, which is the only direct road from the canton to Quito, the capital of 

Ecuador. The landslide occurred due to flooding at the construction site of a hydroelectric project, 

under the hydro company of the canton, which plans to send the power from this particular 

project to Quito. We visited the site of the hydroelectric project, accompanied by employees from 

the municipal office, landowners who had been affected, and engineers who work on the 

hydroelectric project. We later attended a public meeting between community members, the 

mayor, other municipal employees, and engineers from hydro company that sought to resolve 

the issue of compensation for destruction of property following the landslide.  

 



 

 

4 Short Title 

June 3 - July 23, 2015 

 

We split our time between working in the municipal office and conducting interviews about the 

socioeconomic impacts of landslides in the communities of the canton. In each of the six 

population centers, we asked participants questions such as how landslides have affected them 

and their community, whether or not they thought that the risk of landslides had increased in 

recent years, and what they thought the municipal government could do to respond more 

effectively to these disasters. We hope to use this information to inform the municipal 

government of the socioeconomic impacts of landslides and the public opinion of their response 

to the landslides. We also plan to use this information to write an academic paper about the role 

of local governments in responding to landslides to reduce the socioeconomic impacts.  The 

interviews were an especially exciting aspect of our fellowship, as they allowed us to have many 

in-depth, meaningful conversations with residents about their experiences with environmental 

risks in their area. Our efforts were generally well-received by the community and since most 

people had been affected by landslides, almost everyone had experiences, opinions, or advice for 

us.  

 

We also helped in the planning office with other projects not directly related to landslides or 

natural risks, such as georeferencing and classifying the status of sewer drains in the canton and 

using GIS to identify inconsistencies with lot zoning and classification.  

Challenges and successes 
Description of expected versus actual outcomes            

Our work ended up being very different than the work we were planning to do. Our original 

intention for the fellowship was to teach GIS to the employees of the municipal planning office. 

However, once we arrived we learned that the office was waiting for a shipment of computers 

which would be compatible with the GIS program and they did not expect the computers to arrive 

while we were there. Thus the only computers with GIS that were available to us were the laptops 

we brought with us.  

 

On the second day of our stay, the major landslide of June 5th occurred, drawing on the majority 

of the staff in the office for emergency aid. Recovery from this landslide became the top priority 

of the office, so since the missing computer shipment prevented us from accomplishing our 

original plan, it was a natural choice for us to transition into applying our knowledge of GIS to 

make a risk management plan that focuses on landslides. This was certainly not what we had 

expected to work on, but it seemed to be the best use of our time as it was clearly something that 

the community needed, as well as a project where our skills could be put to good use. It was 

important to be flexible and open to the wishes of the community rather than rigidly adhering to 

our plans.  

Questions raised           

Overall, we felt that we have some very tangible accomplishments to show for our fellowship, 

such as our evacuation plan, risk report, and information from the many interviews we conducted. 

Our relationships in the community were also a high point of our fellowship. Although it took 

some time for us to integrate, we ended our fellowship feeling that we had made connections 
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and friendships in the office and the community. More successes may come in the future as the 

mayor and other officials in the office are interested in hosting more fellows from McGill, so we 

are happy that we may have established a connection to continue our relationship with the office.  

 

A problem we encountered in our fellowship was the supervision in the office, and our placement 

within the office. There was only one individual in the municipal office with a strong 

understanding of GIS. When we first arrived, it seemed logical that we would work under his 

supervision. However, it soon became apparent that it was not the most productive use of our 

time to have three people working on the same tasks; instead, we could have been working in the 

office under people who did not have an understanding of GIS but could have used it in their work, 

such as with transportation or lot zoning. Later in our internship, we began to collaborate more 

with other people in the office, but in retrospect it was something we should have done from the 

first day.  

Training and Mentoring  

While beginning to work in the planning department, our training consisted of reading and 

familiarizing ourselves with the political and legal framework as well as important documents and 

plans that guide the work of the office. We also attended town meetings and gatherings to 

become acquainted with the scope and nature of the municipal government’s role in the region. 

Our greatest obstacle arose when we arrived to the planning office and they had not received the 

shipment of computers they had anticipated. This changed our role in the office. We were 

assigned to work directly under the office’s geographer who gave us an introduction to the work 

he had done with the land use plan and the data and maps he already had on GIS. He was our 

point person for questions throughout the internship. 

 

While we had sufficient training to complete the work that we were assigned, we were not given 

clear instruction as to what exactly our job would be over the course of the two months. We fell 

into a routine of completing individual tasks assigned by our supervisor and then following up 

with him for a new task. Oftentimes he would not be prepared with another task and we would 

need to occupy ourselves with anything we thought could be useful. 

 

Our McGill faculty advisor, Dr. Sarah Moser, served a supportive role to us throughout our 

fellowship. Before departure, she ensured we had ethics approval for the research component of 

our fellowship, and helped establish relationships with the planning department of the canton. 

While in Ecuador, she checked in often to make sure we kept on track with our timeline. We 

shared our progress with her and got helpful feedback on proper next steps and new ideas. Dr. 

Moser also checked in with us individually to make sure that our experience was going smoothly 

in general and that there were no personal or health issues that needed to be dealt with. Going 

forward, Dr. Moser will serve as a research advisor to us as we use information that we collected 

to develop a research paper. Dr. Moser was an exceptional advisor and she made it clear that we 

could contact her about anything and she was always prompt in getting back to us.  
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What did you learn? 

One thing we had to grasp about being interns in an area at a high risk to natural disasters was 

both the political and environmental vulnerability of the residents of the area. For the June 5th 

landslide, the initial vulnerability to environmental causes was high as people lost their pastures, 

livestock, houses, animals, material goods and more in the landslide. Luckily, in this particular 

case, no lives were lost. As researchers and interns, we were affected by the occurrence of 

landslides as well. Oftentimes we were stuck in the bus on the highway for long periods of time 

as we waited for crews to clear a recent landslide. A couple of times power and water were lost 

for multiple days making it difficult to do any work in the office. For the three of us coming from 

relatively secure places in the United States, it was hard to wrap our minds around where we 

would be living and how we would feel until we actually got there and experienced the rhythm 

and vulnerability of the day-to-day life first hand. 

 

The longer term vulnerability of the residents affected by the landslide and the whole of the 

canton is to the political system because decisions by government representatives dictate how 

the destruction and loss is dealt with. For many, the government’s decision to close the road made 

it impossible to bring dairy products to market. This resulted in dairy producers leaving their 

produce to spoil and having no economic revenue for however long the road remained closed. 

For others, it meant their children who were studying in Quito could not return for the weekend 

to spend time with the family. For restaurant owners, shopkeepers, and those working in tourism, 

it meant a halt to business and a scarcity in necessary goods coming from Quito.  
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After working in the mayor’s office for a while and gaining the trust of our coworkers, 

conversations about the mayor’s agenda and current policies began to reveal that politics 

oftentimes get in the way or directly clash with 

the technical work and expertise of the planning 

office. We began to appreciate the frustration of 

people who applied their knowledge to produce 

work that may be ignored in order to please the 

electorate or gain votes. Being able to work on 

the inside of a mayor’s office, we were able to 

see the clash of politics and technical work and 

how it can produce large inefficiencies in the 

wider system of governance. 

 

Another important lesson was the importance of 

acknowledging the community’s perceptions of  

us as we began to work and conduct research. It 

was difficult and sometimes exhausting to be 

constantly perceived as outsiders. In a small 

town where most people know each other, we 

could immediately tell that we stood out. This 

worked to our benefit in the sense that 

community members’ curiosity led many of them 

to strike up conversation, which allowed us to 

establish more contacts and understand and 

integrate further into the community. However, 

it became exhausting when we felt more like a 

spectacle than welcomed visitors. No matter what effect this had on us, it was very important to 

maintain a respectful and non-intrusive relationship with the community for both our work in the 

mayor’s office as well as our research, particularly when we were conducting interviews. We 

learned that finding common ground with people we worked with was a key to success. One of 

the best ways we found to build relationships was through activities outside of work.  For example, 

the planning office invited us to play a pick up soccer game one day after work. Playing soccer 

allowed us to communicate and interact on a different level that was not related to our work or 

research. It established a more personal and friendly connection with the people who we would 

be working with and showed them that we cared about establishing that connection. We were 

later invited to join a women’s team in the town league, which turned into a fun experience for 

everyone. 

 

Looking back, it would have saved us time and efficiency to sit down with those in charge of our 

work in the planning office on the first couple of days to share information regarding our different 

expertise and experience and use that to match us with certain projects in order to clarify exactly 

what our role in the office would be over the two months. That would have avoided confusion 
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and made our time more efficient as it took us until halfway through the internship to each find 

our specific direction.  

Community Implications and Further Work 
The risk management plan will benefit the citizens of the canton in the short term because it will 

allow individuals to be better prepared for and respond more efficiently to natural disasters such 

as landslides, and will enable government workers to respond more efficiently to emergencies. 

Landslides can be a daily occurrence in the area, so implementing an evacuation plan promptly is 

crucial to local health and livelihoods. Our risk management plan will also help the people of the 

canton in the future by offering risk mitigation and prevention strategies as well as reforms to 

emergency response protocols. 

 

We also created maps of environmental risks, land use, and municipal infrastructure using ArcGIS. 

These maps will be beneficial to people living in the canton because they will allow the local 

government to visualize information that can make their planning efforts more efficient. It can 

also show areas that need infrastructure improvements or are noncompliant with environmental 

and health regulations.    

                                                     

People from inside and outside of the community should care about our work because it will 

improve the overall safety of living in and passing through the communities of the canton. The 

danger of landslides in our study region is a very real and present issue. In addition to serious 

injury and property damage, we know of at least 10 deaths that occurred because of the landslides 

during the two months in our study region. Stakeholders include all inhabitants living in or near 

the area and particularly: farmers, cattle ranchers, students, emergency response workers, and 

anyone else who travels along the road from Quito to the Amazon. 

 

One way that our findings could be formalized is by implementing the evacuation plans that we 

created in dealing with future natural disasters. Currently there is no evacuation plan in place in 

the canton, which is a problem considering the high risk of landslides, earthquakes, volcanic 

eruptions, and flooding in the area. The first step toward policy change in this case would be 

distributing the evacuation plans to local emergency response workers, schools, and residents. 

Then, the plans could be tested using drills and real emergencies. Once the plan is tested and any 

necessary improvements are made, the mayor could adopt the plan as the official protocol in the 

canton. 

           



 

 

9 Short Title 

June 3 - July 23, 2015 

 

Another important policy change would be restricting large scale land use change and minimizing 

construction on land that is known to have a high risk for landslides. The June 5th landslide that 

injured people, killed animals, and damaged homes and farms was likely caused and certainly 

exacerbated by the hydroelectric dam that is being constructed uphill from the town. Legislation 

restricting construction near communities could have prevented this catastrophe and would 

decrease the likelihood of future incidents. Land use changes that are applicable include 

hydroelectric projects, petroleum infrastructure, urbanization projects, etc. This legislation would 

be more difficult to enact because many such plans are designated as projects of national 

importance, in which case the local government has little authority to oppose the construction of 

new projects. 

 

Program Evaluation 
The McBurney Fellowship helped us gain valuable research experience, professional experience, 

and practical skills. Our fellowship was an opportunity to apply concepts from throughout our 

studies at McGill to further our learning while offering assistance to the community in Ecuador. 

Our Spanish skills also improved, and the fellowship was a unique opportunity to work in a 

professional environment entirely in Spanish. 

 

We really appreciated that while we were given the tools and guidance that we needed to achieve 

a meaningful impact in the community, we were also allowed the freedom and self-direction to 

work on a project that we were passionate about. Since we were able to be flexible with our 
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project, it allowed us to change gears and to work on something that was valuable and pertinent 

in the community, yet utilized our skills. 

 

We would suggest that future fellows communicate with their host organization before arrival 

and define clear objectives so that you can begin meaningful work as soon as you arrive. The office 

that we were working with provided a list of general things that we could help with, but once we 

arrived we found that our skill sets could be more effectively used on different projects. In 

retrospect, it would have been useful to arrange a Skype call to flesh out expectations, priorities, 

goals, and specific projects that we could have worked on to achieve those goals. A Skype call 

would also have been useful for determining a direct supervisor to work under. 

 

Overall, we had a great experience throughout the program. One thing that we would suggest is 

that the McBurney Fellowship program encourage and offer incentives for students to conduct 

longer projects in their study area. We found that our work began intensifying and our 

involvement in the community began deepening toward the end of our stay. 

 

While it was our first year working with the cantonal government, the office would like to continue 

receiving McBurney Fellows across multiple disciplines to aid them in their work. Future students 

could develop a project that involves regional planning, engineering, tourism, agriculture, GIS 

mapping, natural risks, hydrology, and related fields. Sarah Moser has agreed to continue 

supervising future projects and continue our partnership with the cantonal government. The next 

step would be recruiting students who could develop a new project with a supervisor from the 

government office or who could continue our work involving GIS and environmental risk. A future 

project involving students who specialize in environmental risk mitigation could be extremely 

helpful in the canton to begin taking steps to reduce the likelihood of future landslides, and 

decrease the impact of natural disasters. 

  


