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A Spatio -Temporal Analysis of the Rwandan Genocide
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Background
This project beginsto analyzespatio-temporal variationin the intensity

of violenceduring the 1994 RwandanGenocide. Usingcommune-level

data from a variety of governmental,NGO, and IGO sources,the

intensityof violence(numberof deathsby commune)is mappedacross

spaceandtime for the period of interest (April 5, 1994to July25,1994).

As part of a broader thesisproject, data for initial variables-of-interest

arecollectedandexamined.

A map of Rwanda(below) shows the topographyof the country, its

major cities and road networks,and the �F�R�X�Q�W�U�\�·�V145 communes. The

boundariesof �5�Z�D�Q�G�D�·�V11 prefecturesare not shown,althoughthey are

visiblein the mapof ethnicbreakdown(right panel,bottom-right map).

Future Direction
Future analysiswill include additional explanatory variables (socio-

economic, political, and environmental), historical and theoretical

discussion,andgeostatisticaltechniques.

Data
For the dependentvariable,all data are courtesy of Profs. Alan Stam(U. of

Michigan)and Christian Davenport (U. of Maryland) and are part of the

GenoDynamicsProject. All other datawere takenfrom �5�Z�D�Q�G�D�·�V1991census.

Datafrom additionalsourceswill be analyzedasthis researchcontinues.

Methods
This project uses a Geographic

Information System (GIS) to

visuallydisplayvariables-of-interest

for the aggregateperiod of study

and by day. Two dependent

variables(right) areexamined:

�‡Deathcounts,by commune

�‡Death counts normalizedby

1991population,by commune

These variablesare presented in

visualjuxtapositionto the variables

of interest (right panel). Un-

normalizeddeath counts are also

displayedin a time series(bottom

panel)andin bivariatescatterplots

with the four independent

variablesused in this study (right

panel).

Due to spaceconstraints,bivariate

scatter plots and a time series

usingthe normalizeddeathcounts

arenot presentedhere.

Measures of Population
As a starting point towards more

robust analysis, data on total

population, population density,

annualizedpopulation growth from

1978-1991, and percent Tutsi at the

prefecture level are mapped and

juxtaposed with the intensity of

violence. Thesemapsallow initial data

exploration and comparisonwith the

dependentvariablemaps (over time:

bottom panel; aggregate: center panel,

top andbottom).

Data Exploration
In addition to maps of the four

exploratory variables used in this

study(right),which facilitatethe visual

juxtapositionof levelsof violenceand

population characteristics, bivariate

scatter plots are presented (below).

Each figure plots one of the

exploratory independent variables

against the total death count, by

commune.
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Data at the prefecture-level (one 

administrative unit larger than 

commune-level). Percentages for the 

ethnic majority (Hutu) exceed 80% 

for all prefectures.
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Discussion
Conclusions
Initial exploration of the data

providesthree key insights:

�‡The time series reveal that

violenceclustersthroughtime

�‡The exploratory independent

variablesshow that violencedoes

not substantivelyvary by the

populationõsdistribution

�‡Violencevaries significantlyby

percentTutsi (regressionresults

not shown, trend visible in

bivariatescatterplot)

Future Study
The results provided here

indicate that future study and

more robust analysisis necessary

to understandthe factors behind

spatio-temporal variation in the

violence of the 1994 Rwandan

Genocide. But, the data are

promising, and including

additional explanatory variables

and performingmore robust and

complex analyses (e.g.

geostatistical) should yield

substantiveandexcitinginsights.

Nick Greenfield, GE 132, December 2008
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