
Results

The graphs and tables above were produced in Excel to quantitively analyze the dataset. The ACLED Project 
notes that Afghanistan  data starting in 2020 may not show the complete picture of the country’s conflict 
and instability due to the decrease in recorded number of events starting in 2020.

Figures 1-6: Kernel density results of Afghanistan from 2017-2021. These maps show location changes in
density of conflict over time using Afghanistan 2021 as the base scale. Highway 1 runs from Kabul to
Kandahar. A significant portion of the events are along this route. Moreover, just southwest of Kabul lies
the city Ghazni. strategic because of its location along Highway 1 and proximity to two major cities. In fact,
in 2017, 1.9% of events were recorded in Ghazni, 2.5% in 2018, 2.0% in 2019, and 1.8% in 2020.
Geocoding of points shown in Figure 5 for Afghanistan in 2021. The kernel density results from 2021 with a
classification method of equal interval was used at the based scale for all Afghanistan specific maps.
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Afghanistan Raw Totals 2017 2018 2019 2020 2021

Battles 8649 9552 9171 6150 5775

Explosions/Remote violence 3974 3774 4001 2855 2192

Violence against civilians 299 333 405 702 772

Strategic Developments 307 253 237 439 447

Protests 129 214 59 141 210

Riots 5 10 3 11 9

Total Number of Events 13363 14136 13876 10298 9405

SCAN to view an ESRI ArcGIS

StoryMap for this project with

interactive maps.

Percentage of Events per Year 

in Afghanistan Associated 

with the Taliban

2017 81.74%

2018 70.75%

2019 80.14%

2020 77.12%

2021 75.35%

Future Research
There are two main areas to focus future research for this project. First to
explore additional patterns spatially. This would include looking at the
seasonality of a fighting season. Afghanistan is known for having periods
declared for fighting. Mapping these time frames could expose spatial patterns
of the designated fighting season. Coupled with the idea of a fighting season,
mapping the data from month to month rather than across an entire year could
highlight additional patterns. Finally, looking at the possibility of merging
datasets could amplify the amount of data in the region and could be used to
verify results. The second avenue of future research would be to continue
building a predictive model using machine learning techniques to forecast future
conflict and instability. This would consist of two parts. The first part would
determine whether the text description of each event in the dataset was
nonrandom. Using a recurrent neural network (RNN) and word embedding, the
model would predict labels to ensure that the description of each event was
nonrandom. After the model demonstrated an accuracy higher than fifty
percent, a second model would be constructed. This model – also a RNN –
would look to predict a specific event type within a country. For example, the
model would look to predict battles in Afghanistan. By training on historical
data, the model would take five consecutive battles with their associated
attributes and look to predict the sixth. The model could then be modified
based on the results and retrained to become more accurate.

Conclusion
ACLED is a powerful dataset that can be used in many different applications.
Coupling machine learning techniques and spatial analysis allows researchers to
provide meaningful predictions based on spatial and historical trends, allowing
for more proactive measures regarding violent events. Using ACLED in this
method provided not only quantitative results through Excel but spatial ones in
ArcGIS Pro. The spatial analysis provided trends that would have been nearly
impossible to discern without the ability to geocode points and analyze them
within a spatial program.
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Introduction
The Armed Conflict Location and Event Data (ACLED) Project is a public, open-
source dataset that uses a variety of different methods to collect and organize
data within six different categories of violence across the globe including:
battles, explosions/remote violence, protests, riots, strategic developments, and
violence against civilians. ACLED differs from other conflict datasets in that it
does not require fatalities for an event to be included. ACLED mainly relies on
media for its data acquisition, updating the database on a weekly basis. There
has been very little research using ACLED in the Middle East and Central Asia.
This project shows the power of combining machine learning techniques with
geospatial applications to produce meaningful results that can be used by the
United States Army.

Objective
There were two main objectives of this research. First, to conduct exploratory
data analysis using quantitative and spatial processes of both historical and
predictive data to analyze conflict and instability in the region. Second, to create
a deep learning model to determine if ACLED could be used to predict data
accurately at a standard of greater than fifty percent.

Methodology
While ACLED has data from across the globe, this project specifically focused on
the Middle East and Central Asia, further narrowing to Afghanistan and Iran.
First, the data was analyzed in Excel using various mathematical functions,
notably “COUNTIFS”, combined with producing graphs and charts. Trends were
pulled from these results in Excel and processed in Python to separate data into
useful CSV files that could be uploaded into ArcGIS Pro. In ArcGIS Pro, the points
were geocoded with the latitude and longitude values provided in the dataset,
then colorized based on the associated event type. This allowed for trends from
Excel to be validated spatially as well as the identification of new trends based
on the spatial orientation of the points. Next, a kernel density function was run
on the data to highlight areas of high numbers of events and was a vital tool as
thousands of points were plotted within the region; it would have been
impossible without the kernel density function to see where conflict hotspots
were. After analyzing historical trends, a model was made in order to determine
the feasibility of using the past data as a reference to predict future conflict.
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