
 The very first steps toward creating this map were 

to generate inset maps to contextualize the location of 

Yepala with respect to the city of Tamale in the North-

ern Region, and with respect to Ghana and Africa on 

the globe. Once the base layer for the main map was 

imported, households and walking paths were digitized 

in the forms of points and lines respectively. Subse-

quently, network analysis was conducted to measure the 

distance along the walking paths from each household 

to the edge of the dugout.   

 Digitizing was a large and imperative component of 

this project. Because this is neither an urban area nor a 

local region that has been precisely mapped, digitizing 

high resolution satellite imagery was the most ap-

propriate means by which to analyze infrastruc-

ture and roads. From the digitization of walking 

roads, the most appropriate variable to output 

was length of path in feet; therefore, the World 

Imagery Basemap had to be projected using the 

Accra Ghana Grid coordinate system via the 

Transverse Mercator projection.  

 The network analysis takes into account the 

length of each walking path in feet. This was the 

most appropriate tool to calculate the burden of 

walking to the dugout because it takes into ac-

count the paths available on which to walk, rather 

than just a straight-line point distance from Point 

A to Point B, which would have major oversights 

and assume that people can comfortably walk 

through herds of cattle or untraversed brush.  

 Unfortunately, the network analysis tools— 

namely Origin Destination (OD) Cost Matrix— 

did not function properly with the digitized fea-

tures as inputs; therefore, the measure tool in GIS was 

employed to measure the cumulative lengths along line 

segments from each house to the center of interest.  

 Once distances (in feet) from each household to the 

dugout along the walking paths were calculated, the 

houses were classified according to walking burden to 

get water. Distances (in feet) from each household to 

the community center at the midpoint of the residential 

area along the same network of walking paths were cal-

culated. The houses were again classified, this time ac-

cording to the walking burden to get to the community 

center. Below is a table with the exact distances in feet 

and in miles from the houses, represented by their FID, 

to the two locations of interest. 

 

 During the summer of 2015 I was a Global Leadership Fellow for the NGO, Sa-

ha Global. Saha Global works with rural communities in the Northern Region of 

Ghana; fellows train women there to treat contaminated dugout water with local 

materials. The motivation behind this NGO is to impede the cycle of waterborne 

illness by empowering rural communities to improve their own public health, hy-

giene, and sanitation. Through this business model, women entrepreneurs can sus-

tainably supply their communities with safe drinking water at a reasonable price.  
 Yepala is a rural community in the Northern Region of Ghana, 24 kilometers 

(15 miles) outside the city of Tamale. Saha Global implemented a community-scale 

water treatment center here in June 2015.  The objective of this project is to deter-

mine the most optimal location for the water treatment center. An optimal location is one 

that allows the women entrepreneurs to treat the water in close proximity to the dugout, 

because their role requires them to transport as much as 200-L of water per day from the 

dugout into the drums for treatment; at the same time, in order to increase user uptake, 

the treatment center should be most convenient and accessible to community members. 

The data layers and tools on GIS have helped determine whether the location of the Saha 

treatment center chosen in Yepala is in fact the most optimal location for the community. 
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Ghana highlighted in Africa 

Ghana is divided into 10 re-

gions. Saha Global is rooted 

in the Northern Region, high-

lighted above. 

Satellite image of Yepala, lo-

cated about 15 miles outside 

of the Northern Region capi-

tal, Tamale. 

Safe storage containers 

lined up to be filled with safe 

drinking water at the water 

treatment center. 

Yepala Dugout 

Yepala Community 

Center  

 The major limitations of this research project stemmed from 

the network analysis tools. Digitized features were loaded into the 

Origin-Destination (OD) Cost Matrix network analysis tool. Un-

fortunately, the tool was unable to calculate the network distances 

when required to turn corners; despite many attempts to correct 

for this glitch, the tool continually produced error outputs. Alt-

hough this originally proposed methodology did not come into 

fruition, alternative strategies (as discussed in the methodology 

section) were employed in order to achieve a similar outcome. 

 There are 8 households who have to travel over 3,300 feet to 

retrieve their water from the water treatment center where it pres-

ently sits beside the dugout; 13 households who have to travel be-

tween 3,100-3,300 feet; and 11 households who have to travel few-

er than 3,100 feet. Although this distance may not seem incredibly 

onerous, the women who collect water for their families have to 

carry their 2-liters of water on their heads back to their homes. Sa-

ha Global distributes free 2-liter safe storage containers and lids to 

each household at the time of implementing a treatment center. 

Each household can only purchase 2-liters of treated water at a 

time and over ten family members may be drinking this water in 

each home; suddenly, the task of walking all the way to the dugout 

to retrieve treated water may not seem worth it. Instead, many 

community members collect larger, open basins of contaminated 

dugout water so that it can last longer for their families. This con-

tributes to the exact cycle of cholera and other waterborne illness-

es that Saha Global intends to mitigate. 

 In the center of Yepala are two school buildings and the vil-

lage mosque. 7 households are over 600 feet along the walkable 

network from the community center;  11 households are between 

375-600 feet away; and 14 households who have to travel fewer 

than 375 feet to the community center. I propose that an addition-

al storage facility— like the one beside the dugout that holds 1,000-

liters of treated water— ought to be stationed at the community 

center.   

 Based on the network distances calculated using GIS, putting a 

distribution center for safe drinking water at the community cen-

ter, would likely increase user uptake. The costs of this arrange-

ment would include the new water storage tank, and perhaps an 

additional employee to transfer the water from the dugout treat-

ment center to the community center. Saha Global’s business 

model is highly sustainable and adaptable, however, so this ar-

rangement would be entirely feasible, if Yepala, or any Saha Glob-

al partner community wished to make such an amendment.  
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