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My dissertation is concerned with the spatial pattern of change in species composition and structure throughout the forests of East Usambaras, part of the Eastern Arc Mountains, one of the top most important biodiversity hotspots, in the past 30 years.  This research will model the forest condition and change inside and between the Lowland Usambara forest reserves by integrating detailed biological data with medium resolution satellite data.  I will focus on how the landscape between the current forest reserves can be utilized as corridors to facilitate biological conservation.  

Although I wrote my proposal concerning forest structure and landscape change for the Nguu Mountains of the Handeni region of Tanzania, my institutional partners convinced me to shift my research to the East Usambara Mountains in northeastern Tanzania.  The World Wide Fund for nature (WWF) the Tanzania Forest Conservation Group (TFCG) and the Tanga Forest Catchment Office are together working on several projects to conserve and restore the forests of the East Usambaras and improve livelihoods in a multifunctional landscape.  This and other projects are in need of a land cover map of the East Usambras area to assist with the planning process.  

May-August 2005

After spending a month visiting Tanzania’s major cities to meet with the major figures of the conservation community, I spent two months conducting training sites in the forests within and between the forest reserves of the East Usambaras.  Training sites are points were land cover data is collected in order to analyze the information contained in satellite images.  I initiated key informant relationships with members of several study site villages that were utilized not only to facilitate entrance into village sacred forests, but also to help understand the processes that drive vegetation changes around the forest reserves and in-between the government forest.  
The field data collected is being used to create a detailed land cover map using a Jan. 17, 2000 image from the SPOT satellite.  This land cover map was needed for my dissertation research to create a spatial stratification of biological survey locations, identify  hotspots of land cover change, and quantify the landscape metrics of the study area.  The land cover map will also be immediately utilized by the conservation organizations that are currently active in the area.    TFCG and WWF have expressed a dire need for spatial assessment of biological resources for the area in which they are currently conducting village-level, conservation interventions.  
The East Usambaras is home of the Amani Research Center, a hub of ecological research in East Africa. The results of the land cover map produced this summer, and the forest structure research I will conduct next year, will add robustness to a variety of research endeavors that are currently underway in this biosphere reserve.  My research will be directly useful the conservation and monitoring of other humid forest ecosystems in East Africa and worldwide.
Dissertation Research Objectives

I will analyze the process of ecological change through the incorporation of fine scale vegetation data from biological surveys into a landscape scale predictive model.  Utilizing satellite derived vegetation indices corresponding to detailed biological data, I will create a model of species composition in order to analyze forest change since 1996.  Satellite analysis of this important biological hotspot has been insufficient because the area unfortunately lies at the corner of four Landsat scenes, complicating the process of landscape level analyses.  I will have to use Landsat, SPOT, and ASTER (The Advanced Spaceborne Thermal Emission and Reflection Radiometer) satellite images to conduct change analysis.  
Objective I – Investigate the relationship between forest structure and species richness with various spectral indices developed from Landsat data. 

Objective II – Determine the spatial relationship between floristic composition and cultural and physical characteristics of the East Usambaras landscape with at the regional scale.  

Objective III –  Predict future patterns of anthropogenic vegetation alteration and biodiversity change based on past patterns and rates and projected human activity (i.e. projected population increase, numbers of charcoaling an logging licenses, and new road and large scale agricultural projects.)

Although I have not completed analysis of the data collected this summer. Preliminary findings are as follows:

· The East Usambaras have a wide variety of forest types, created naturally because of the varied topography and varied rainfall amounts that the topography generates, and a variety of forests created by human influence – including plantation forests, thickets and woodlands in different stages of fire succession, and regenerated forests with various percentages of exotic tree species.  No forest regeneration, besides for plantation, was observed. 

· Scattered cultivation, including grassland, weedlots, and long fallows, border all the forests, indicating that dense population pressure is not the main factor keeping forest from regrowing.  Most villages desire to expand their forest reserves. Forest will not naturally regrow without help from tree planting projects in most of the East Usambaras due to frequent fires and the drying climate.

· Cardamom production is widespread and increasing rapidly, threatening under story species which account for the majority of the East Usambara’s biodiversity and endemism.  Using satellite data to help identify the extent of cardamom production will be difficult and may require higher spectral resolution satellite images, yet is important for conservation efforts.

· Gold mining to the north east of the Amani Rainforest, first discovered 5 years ago has caused the influx of thousands of immigrants, most with no regard to the history and culture of the forests.  These newcomers intimidate village and forest officials and essentially are digging up trees in the Amani Nature Reserve unchecked.  As soon as precious minerals are found in an area, guns and thieves become present and the atmosphere of the entire area changes from a community of neighborly love to a community of fear and distrust.  I could not take data in these areas for it was unsafe.  Data taken from other areas will allow me to quantify and map the landscape change taking place within the forests of this gold mining area, which will hopefully encourage the government to take action.

· Most of the forest fragments existing in the corridors between government reserves are village sacred forests occurring on hilltops.  These forests have, for the most part, never been deforested, and although they may have suffered a small amount of selective harvesting, contain old mature trees and a high diversity of trees and under story plants.

My appreciation to WWF and TFCG

WWF offered me the use of a vehicle when one was available and TFCG,  assigned two foresters to assist me throughout the course of my data collection.  It was important to be with local foresters, not only because of their geographic knowledge of the area, but their personal level connections were needed as I attempted to collect data in sacred village forests.  In the course of my data collection, I trained two foresters in all aspects of GPS data collection, including topographic map reading, waypoint and track gathering, downloading, and projecting into ArcView.  TFCG has a GPS unit that was sitting idol in the office in Dar es Salaam, but now is being used by the foresters in the East Usambaras to collect spatial data concerning the newly established and proposed village forest reserves.


East Usambara Mountains (area of satellite image below) and the direction of the major global winds of the region.  Although these are not the highest mountains of Tanzania, they are sometimes described as hills by many European researchers, they have the highest and most constant rainfall.  The winds coming from the stable warm Indian Ocean have supplied precipitation and facilitated the existence of rain forest in the East Usambaras throughout the drying of other East African areas during the Pleistocene.
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Scattered cultivation in the East African savanna.  This area is considered to have been species rich semi-humid forest a hundred years ago.
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Village Forest Committee member at a weedy fallow outside of the Kizingata village forest reserve.  This area is assigned to a family that has been unable to plant it for a few years.  The village and TFCG are in the negotiating process to expand the village forest into this and other abandoned fallows.  TFCG extends the right and responsibility to each village for establishing its own use and management policies for its reserve.  After being introduced to what seemed like half the village in an impromptu meeting,  I was only allowed around the edge of the Kizingata reserve.  This and several other village forests require a ceremony including a sacrifice be conducted before anyone, especially a visitor, can enter the forest.  Ritual practices contribute to conservation in many remaining forest patches that are not protected by the government.
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Me with my little assistant taking GPS points in a village forest.

Training a university student and two local village members how to use a GPS and collect land use/cover data.
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Saintpaulia difficilis  – African Violiet (Gesneriaceae). Saintpaulia is one genus of many that demonstrates the conservational value of the East Usambara forests.  Of the 20 species of Saintpaulia that have been described so far, 11 are from the East Usambaras and several species are restricted to just a few forests.
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Kwezitu Village – Cardamom is a lucrative crop that is grown under forest canopy.
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Research Team at Handei Village Forest sacred ceremonial site.  Village forest committee member, village forest committee head, student field assistant, village forest committee member, TFCG forester.







