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Utilizing NASA Earth Observations to Monitor Long-Term Reforestation and Land Protection Efforts and to 
Understand Land Use Dynamics throughout the Republic of Rwanda for Enhanced Management Tracking

By
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Steven Brigida
Scott Conover
Emmanuel Muzungu
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>>[Scott]: Rwanda is a small country nestled in the great rift valley of central Africa.  Due to its mountainous 
topography, it is known as the “Land of a Thousand hills.”  Rwanda has the highest population density in Africa, with 
most of the population living in the central and western regions. Because over 90% of the population lives as 
subsistence farmers, severe deforestation has occurred. Furthermore, as a result of the country’s civil unrest in 1994, 
many refugees were forced to use the protected forests as sanctuaries, increasing the rate of deforestation. This has led 
to serious habitat reduction for many animals, including the largest primate species in the world, the endangered 
mountain gorilla. 

>>[Faith]: From 1958-1973, Nyungwe Forest experienced a huge amount of deforestation and lost over 150 km² 
mainly as a result of small scale agriculture. Deforestation has resulted in soil degradation which decreases agricultural 
yields and negatively impacts the agricultural based economy.  Deforestation also caused frequent floods which lead to 
water pollution.  Fortunately, the government of Rwanda has put into place several conservation efforts to protect the 
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area. As of 2005, Nyungwe Forest was officially declared a protected area and made into a National Park.  

>>[Amanda]: Reforestation efforts in Rwanda have been primarily headed by the Great Ape Trust of Iowa. The Great 
Ape Trust started the Gishwati Area Conservation Program in 2007 and was coordinated by Madeleine Nyiratuza. This 
initiative has now been handed off to a local NGO, Forest of Hope Association headed by Mrs. Nyiratuza. The goals 
of the Forest of Hope Association are to aid in reforestation efforts in the Gishwati through community participation, 
educate villagers about the importance of the forests, promotion of ecotourism programs, and eventually create a 
forested corridor to connect three forests in Rwanda.

>>[Steven]: Because the topography of Rwanda is so rugged, NASA EOS data is extremely useful for observing and 
tracking the progress of reforestation efforts. We focused on the broad scale vegetation change for all of Rwanda over 
the past decade, as well as the specific health of two forests; the Nyungwe National Forest and Mukura Forest Reserve. 
Both of these forests are located in the mountains to the west, and have experienced different levels of protection and 
deforestation throughout the past decades. 

>>[Merna]: Our goals for this project were to provide a tool to quantify the efficiency of reforestation and sustainable 
development efforts, to assess protection efforts in Mukura and Nyungwe forests by creating NDVI maps and to 
provide a land-cover classification map

>>[Scott]: To create a land classification map for Rwanda, LANDSAT 5 data for the entire country was downloaded 
for July 2011. We used ERDAS Imagine to process this data into an unsupervised classification. Our classification 
scheme includes water, urban areas, forest plantation, native forest, shrublands, agriculture, rangeland, woody 
savannas, savannas, riparian area and wetlands.   

>>[Merna]: NDVI maps were created for Mukura and Nyungwe forests using Landsat 5 and 7 images.  Maps show 
that vegetation cover in Nyungwe forest remained stable throughout the past decade.  However, it seems that Mukura 
has lost a small area of vegetation on the Western border.  

>>[Emmanuel]: The Net Primary Production datasets provide a useful quantification of the amount of vegetable matter 
produced yearly. The data was obtained from MODIS sensor and processed in ArcGIS. According to the data, the 
amount of vegetation has gradually increased throughout the whole country especially in the western part of the 
country.  Vegetation Continuous Fields represent the percentage of tree cover in an area.  It is obtained from the 
MODIS sensor on the Terra satellite.  Results obtained indicate that there has been significant increase in tree cover 
especially in the Southwestern region in recent years

>>[Merna]: We modified an existing tool, created by DEVELOP intern Quinten Geddes, to calculate the yearly 
Enhanced Vegetation Index max. This allowed us to monitor the health of the forests with a higher degree of accuracy 
compared to NDVI, because EVI is less susceptible to cloud cover interference 

>>[Scott]: In conclusion, we hope to have highlighted the threat of deforestation in Rwanda and the importance of 
monitoring reforestation efforts in the country. Our results showed an increase in vegetation cover throughout the past 
decade. This progress in strengthening Rwanda's vulnerable remaining forests would not have been possible without 
the conservation efforts of the Rwandan government and non-government organizations such as the Forest of Hope 
Association. 

>>[Amanda]: Future work for this project should focus on developing tools and protocols that enable others to 
continue monitoring the success of reforestation efforts. This can be done by developing a set of user-friendly 
automated tools for use in open-source software such as QGIS. More future work should include a country-wide soil 
erosion susceptibility map which would allow land management officials to make informed decisions with regard to 
reforestation efforts and developing land for agriculture.
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