INCREASING WATER ACCESS IN RURAL MALAWI:
WATER NEEDS ASSESSMENT AND ANALYSIS FOR CHILAWENI, OUTSIDE OF BLANTYRE
PROJECT OBJECTIVE AND
BACKGROUND INFORMATION

METHODOLOGY
The major components of my analysis include:
Converting the data from the handheld GPS device to coordinates in decimal degrees and degrees, seconds, and
minutes.
Adding these coordinates to a map with satellite imagery.
Creating inset maps of Malawi and the Blantyre district
for context.
Adding data layers including water lines, roads, precipitation, elevation, and electricity to both inset maps. Narrow the data from to include on the specified regions using the extraction tool. (Most of the data layers spanned
across areas broader than Malawi, which make analysis
more difficult).
Projecting all layers to Africa Equidistant Conic in order
to accurately assess distances.
Using drawing tools to map out the area around Chilaweni from satellite imagery, as it is a rural area with little GIS data available.
Using raster analysis hydrology tools to analyze the elevation and precipitation rasters to find the areas where
water flow will accumulate and can be collected and
stored.
Using the hydrology basin tool to further analyze the water flow in the Blantyre District.













Figure 1: Satellite Imagery of Chilaweni, with Water Points, Landmarks, Roads, the Lunzu River, Walking Paths, and the Railroad

The goal of this project was to visualize the GPS data a
Tufts team recorded in Chilaweni, a small, rural, water
scarce area in Malawi (in Southeast Africa), including water
points and major landmarks of the area, and to use this information to analyze the ideal location for a new water source
using distance from existing water sources, road access, precipitation data, elevation, and the hydrology tools (pour
point) in order to optimize the amount of water that can
reach people with the most need. The rainfall (for the month
of December—part of the rainy season) and elevation data
led to the areas with the most water accumulated, which will
lead to the best area for a rainwater catchment system. This
data will be incorporated with the GPS data including existing water sources and number of people in the area, as well
as road access and surface water sources.
The team traveled to this area of Malawi this past August, during the dry season, and from talking to community
members and observing the water situation, they gathered
that water access was a problem, in addition to deforestation
and land use and the effects of climate change. These problems are echoed in the literature. In an article posted in the
Journal of Hydrology, researchers found a way to model the
rain water levels and land cover and to predict the levels of
Lake Malawi. This helps with deciding water resources
management during the rainy and the dry seasons. (Calder
et. al., 1995). Another article reflects that infrastructure and
distribution problems are the source of water scarcity in Malawi, and they thought that the political decentralization of
the Malawian was the cause (Ferguson, A.E. and Mulwafu,
M.O., 2001).



Figure 6-9: Precipitation, Elevation, Flow Accumulation, and Basin
Data for the Blantyre District

RESULTS & RECOMMENDATIONS
GPS Conversion Guide
1.Enter all data from field notebooks into one Excel
spreadsheet. Have columns for location name, raw data,
and then converted data in the form of decimal degrees
and degrees, minutes, and seconds.
2.Use a GPS conversion calculator to ensure the coordinates are in decimal degrees (one found online is: http://
www.csgnetwork.com/gpscoordconv.html).
3.Find points on Google Earth, pin them in order to ensure
the raw data was accurate.
4.Next, upload the XY data as coordinates and create these
points on ArcMap.

As seen in Figure 10, there are five areas with high flow
accumulation based on precipitation and elevation data
and flow direction and accumulation analysis. These areas
would be ideal sites for rainwater harvesting. However,
they are all over 1 kilometer away from the main sites in
Chilaweni, making this an impractical source to travel to
by foot. The area directly around Chilaweni has low flow
accumulation, and it is not located in the basin with the
most water. Therefore, looking into methods of water
transportation or alternative water methods, such as
groundwater, might be more accessible for this community. Next steps should include a cost analysis of rainwater
catchment equipment, pipes to transport the water, and a
survey of the groundwater resources should be collected.

Figure 10: Map of Chilaweni and
the Highest Flow Accumulation Areas

LIMITATIONS




Precipitation data was only included for the month of December, during the rainy season of Malawi. This does not
reflect conditions during other months.
I did not consider groundwater resources, only rainwater
sources.
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Figure 2-5: Africa, Malawi, the Blantyre District, and Chilaweni

Projection: Africa Equidistant Conic

