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Big Picture

Suhum district of Ghana 

Accessibility of health facilities in case of cataract, flood

Three roads - trail (impassable), dirt road(impassable), paved road



Current Situation



Improvement
Goal: Increasing health service access by making road improvements by all-season 

road connectivity

Method: Maximal covering network improvement model (MC-NIP)

Focused on transportation network (infrastructure) rather than location of the 

facilities (fixed location)





Method

★ Geographic Information System Software (ARC/GIS)

★ Excel

★ Visual Basic

★ ILOG-CPLEX
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Decision Variables
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Additional Examples

★ The Broccoli Project 

★ maximum amount of people for the 

lowest number of devices deployed.



Additional Examples
★ Planning Model for Rural Roads 

Goal:the proposed planning model aims to provide only the basic minimum road 

accessibility to villages. 

➔ This model generates a basic rural road network providing access to each village to a                                

larger center.

The objective function of this model is to minimize the cost



➔ Existing rural road network for study area



➔ Optimum rural road network for study area



Alternative Actions 
★ Telpher Line System 

○ impassable roads

○ cost of the system is approximately 10 million dollars 

○ maintenance cost (keep the cable oiled etc)



Alternative Actions

★ All/ Four Wheel Drive System
○ the vehicle is optimized for off-road 

driving going through mud

○ cost of vehicle is around 50.000 dollars 

○ the area of Suhum is small enough



Correctness

● Fix budget is 50 but currency unit is not clear
○ The road construction cost is around 2 million dollars.

○ Telpher line system cost is around 10 millon dollars.

○ All wheel drive system vehicle cost is around 600.000 dollars.(10 vehicles)



Conclusion



Comparison



Specific Examples from Turkey 

Giresun

Konya

Bitlis

Proposed Solutions

Pavement

Urbanization in Rural Areas

Improvement in Drainage 
Systems
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