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Firoms The global climate has risen by approximately 1.1 degrees Celsius (2.0 degrees Fahrenheit) since the
late 19th century, and 2016 was the hottest year ever on record. This climate change has had cascading
‘effects, such as glacial shrinkage, sea level rise, extreme temperature and weather events, and ocean
acidification. We can expect that these effects will only intensify, as positive feedback loops often
exacerbate these processes (NASA). When coupled with socioeconomic factors such as poverty,
~unemployment, and violence, climate change threatens the livelihoods of billions of people worldwide.
% iDroughts and soil erosion lead to lower agricultural yield, while sea level rise and extreme weather events
“——render some areas uninhabitable (Black et. al 2013). While some communities may be able to adapt to
climate change, others may be left with few resources and options, causing its residents to migrate elsewhere.
| chose to study India because as such a large country, India experiences a variety of climates and is impacted by a range of natural
phenomena, such as tropical cyclones, droughts, and earthquakes. My goal was to identify hotspots for future emigration both by state
and on a more granular level by analyzing the “push” factors that may cause someone to choose to leave a region in the face of climate
change.
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METHODS

Although the aim of my project was to identify potential hotspots for climate emigration from India, socioeconomic forces also
play a large role in influencing migration patterns, and thus | included both socioeconomic and environmental variables in my
analysis. | created maps of three socioeconomic factors: poverty, displayed as percentage of individuals below the poverty line by
state, unemployment, represented by the unemployment rate by state, and violent crime, displayed as a rate of violent crimes per
1000 people by state. This involved joining data by state from IndiaStat with a layer of Indian states (2011) and symbolizing the
layers based on the relevant variable, including calculating a violent crime rate by state.

Additionally, | created maps of environmental factors, including tropical cyclone risk, flooding risk, and drought severity, all
shown as rasters. | created the drought severity index as a means of combining several variables that would contribute to drought
risk and damage, including projected change in agricultural yield (World Bank), projected precipitation change (World Bank), and
historic drought events. | used the raster calculator tool to add these variables together, weighting the historic drought events twice
as much as the other layers to ground the data in a historical context. | overlaid the states layer for visual context.

Finally, | created a raster combining several variables to calculate a “Climate Emigration Index,” predicting the likelihood of
climate emigration (migration resulting from climate change effects) from that region. The variables included in the analysis
included tropical cyclone risk, drought severity, flooding risk, change in average annual temperature, unemployment, poverty, and
violent crime. | calculated zonal statistics by state to determine which states have the highest probability of climate emigration.
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However, the data present some limitations. The states layer (ESRI) shows data
from the 2011 census, while many of the other layers were created either prior to

or after 2011. Since India’s state borders have changed several times since some of | Hanna Carr
the layers were created (including carving the state of Telangana out of Andhra GIS 101: Introduction to GIS T ft
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originally intended to represent. Some of the rasters include very large pixels,

which could lead to error when aggregating into states. classification, that would

have yielded more accurate results. Additionally, some layers | used included data
for a majority of states, but not all of them, leading to an extensive, although not
completely exhaustive, zonal statistics table.

Projection and Coordinate System:
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