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Proposal Title: Mapping the Biodiversity of Forest Remnants and Explaining their Origins in Savanna-Woodlands of West Africa 
The West African savanna-woodland is a complex mosaic of patches of trees intermixed with a near continuous bed of grasses.  The wooded patches sometimes form a dense, closed-canopy dry forest.  For much of the last century the dominant human-environmental theory explaining this vegetation pattern has held that prior to human occupation the landscape was composed of a near closed canopy dry forest which has since been dramatically modified through human use.  As the argument goes, centuries of extensive cutting, burning and farming of the woodland, followed by frequent burning has caused a vegetation shift from one dominated by woodlands and forest to one composed largely of grasslands with patches of forest remaining as remnants (Aubréville, 1949; Hopkins, 1992).  While it is clear that humans have practiced agriculture in the region for millennia and continue to practice wide-scale burning throughout the region (Laris 2002, 2005), the impacts of these practices on vegetation cover, and forest remnants in particular, are less clear. Indeed, recent and controversial work by Fairhead and Leach (1996) in the southern savanna-forest mosaic suggests that human land management practices cause an increase in forest cover over time.  
Further north in the savanna-woodland of Mali, my research has shown that the practice of extensive rotational agriculture, even when combined with annual fires, can result in an increase in tree cover over time.  The causes for this forestation are complex and may require a specific set of human and ecological conditions—the most critical of which is a seasonal-mosaic fire regime.  A seasonal-mosaic fire regime is a regular pattern of burning practiced by the indigenous population that annually recreates a patch-mosaic landscape by burning off the driest patches of savanna grasses early in the fire season.  As fire ecologists have recently shown, mosaic fire regimes have two impacts on ecosystems: one, they tend to prevent destructive late, dry season fires that can kill trees; and two, they promote heterogeneity which is thought to increase biodiversity (Parr and Brockett, 1999).  This study will test the hypothesis:

Seasonal-mosaic burning results in the protection of critical forest patches thereby maintaining, rather than decreasing, biodiversity in the region.
Background and Preliminary Results


My preliminary research, based on satellite image analysis of burn scars and a survey of over 100 rural Malians, finds that the spatio-temporal pattern of the annual fires in Mali is consistent from year to year—specific patches of vegetation are burned at roughly the same time each year (Laris 2005).  Because burning follows a regular pattern that begins with the burning of the driest grasses, many patches of trees are “fire-guarded”—ringed by a burned area and thus are often protected from damaging late season fires (see figure 1 below).  If my preliminary results are correct, and the mosaic regime has persisted for decades as interview data indicates, then the human fire regime may serve to protect patches of dry forest that harbor rare species.   
Proposed Study
Testing the hypothesis requires two phases of research.  The first phase is to test whether specific areas are regularly protected from fire, map these areas, and determine if the areas are forested.  The second phase is to determine the biodiversity levels of the forest patches.  A complete test of the hypothesis will require a collaborative effort (see below).  Funding is requested from SCAC to complete the first phase.  If the results are promising, then I will seek external funding to complete the second phase of the research project.  
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Figure 1: Fire-guarding divides the landscape—the foreground is burned 

while the background is green, wooded, and protected from future fire. 
Research Design (and calendar)

1. Generate a series of burn-scar maps for the study region in southern Mali from Landsat data.  The Landsat data-set, which consists of 15 images from different months covering the fires seasons for various years between 1970 and 2003, already exists and most of the burn-scar-maps have been produced.  Due to the differences in the resolution of the data sources used (satellite sensors have changed over the period), it is necessary to convert the burn-scar maps to a common reference and resolution.  This can easily be done in a GIS (geographic information system) by re-sampling the burn-scar maps. (Expected completion: September, 2005).
2. Combine or “stack” the complete set of burn scar maps in a single image in a GIS to create a map of burn frequency for the study area.  Inspection of the new image will indicate areas that burn most frequently as well as those that rarely or never burn. (Expected completion: October, 2005) 
3. Analyze the areas that rarely (or never) burn to see how many of them are forested by examining the normalized difference vegetation index (NDVI) values for the non-burned areas.  NDVI is a good indicator of active vegetation and trees have the most active vegetation during the dry season (especially when compared with water bodies, agricultural fields, villages and other areas that do not burn).  Produce a final image of forested areas that are un-effected by fire. (Expected completion: Mid-October, 2005).


4. If I accept my hypothesis, I will seek funding from NASA and/or NSF for to conduct phase 2 of the research (see below).  If I reject my hypothesis and find that no forested areas are protected from fire, I will write up the results for the Journal of Biogeography or other suitable publication (Expected completion: Mid-December, 2005).  
Anticipated Results and Outcomes

I expect to find that the mosaic burning regime in Mali protects various patches of vegetation from fire and that the forested patches represent a significant area and I will continue on with phase two of the project.  Tom Gillespie at UCLA has developed a technique to measure biodiversity of dry forests based on an index using remotely sensed imagery.  Dr. Gillespie is interested in the possibility of a collaborative project and if the results of Step 3 are promising I will seek external funds from NASA ROSES Program in “Terrestrial ecology and biodiversity”  (a program which seeks to link the underlying processes with remote-sensing of vegetation). 
Significance

Forest patches in savanna-woodland environments are thought to harbor rare species and represent a key component of savanna biodiversity.  Human caused fires are known to be a critical determinant of savanna vegetation cover; they are commonly believed to cause degradation of the woody component of the savanna.  If indigenous burning practices can be shown to protect rare forest and woodland patches rather than degrade them, the research will have implications for fire policies in the region as well as theories of savanna dynamics and biodiversity protection.  
Faculty history from September 2001 to present
PUBLICATIONS
I. PEER-REVIEW PUBLICATIONS

Laris, P. 2002. Burning the Seasonal Mosaic: Preventative Burning Strategies in the Wooded Savanna of Southern Mali.  Human Ecology 30 (2): 155-186.

Laris, P. 2004. Grounding Environmental Narratives: The Impact of a Century of Fighting Against Fire in Mali. In Moseley, W.G. and B.I. Logan (eds). African Environment and Development: Rhetoric, Programs, Realities Ashgate Publishing.

II. PUBLICATIONS FORTHCOMING

Laris, P. 2005. Managing a burned mosaic: A landscape-scale human ecological model of savanna fires in Mali. In Jay Mistry and Andrea Berardi (eds.) Putting people back into nature: lessons from savannas and dryforests. Ashgate Publishing. (Accepted December, 2004).

Klepeis, P., and Laris, P. Contesting Sustainable Development in Tierra del Fuego. Geoforum (Accepted January, 2005).

Laris, P. and Klepeis, P. 2005. Degradation Narratives. In Geist, H. (ed) The Earth’s Changing Land: An Encyclopedia of Land-Use and Land-Cover Change. Greenwood Publishing Group. (Forthcoming). 

Klepeis, P. and Laris, P. 2005. Land-Use History. In Geist, H. (ed) The Earth’s Changing Land: An Encyclopedia of Land-Use and Land-Cover Change. Greenwood Publishing Group. (Forthcoming). 

Klepeis, P. and Laris, P. 2005. The Pristine Myth. In Geist, H. (ed) The Earth’s Changing Land: An Encyclopedia of Land-Use and Land-Cover Change. 
Greenwood Publishing Group. (Forthcoming).

Laris, P. 2005. A Review of Isle of Fire by Christian Kull for Environmental Conservation (Forthcoming).

III. PUBLICATIONS IN REVIEW

Laris, P. Missing small fires and mapping big ones: spatiotemporal problems with detecting seasonal-mosaic fire regimes with coarse-resolution satellite data in savannas. Submitted to the Annals of the Association of American Geographers (January, 2005).

awards/grants

GRANTS RECIEVED

Enhancing Educational Effectiveness Award (CSULB). 2005.
SCAC Mini-Grant Award Spring (CSULB) Spring 2004.  Project Title: A Land Change History of Tierra del Fuego in collaboration with Peter Klepeis, Colgate University. On-going research activities include assembling and analyzing a series of aerial photographs and TM satellite images for the island of Tierra del Fuego. The project was jointly funded by Colgate University ($20,000) and CSULB (Funds went to a student assistant: $3,400).  
SCAC funding directly contributed to the forthcoming publication: Klepeis, P., and Laris, P. Contesting Sustainable Development in Tierra del Fuego. Geoforum. (See above)
In addition, 2 CSULB students are continuing to work with the satellite images to study environmental change.  Klepeis and I will seek additional funding from NSF in August. 
SCAC Assigned Time Awards (CSULB) Spring 2003. Project Title: Linking burning regimes with soil/vegetation patterns in the Malian savanna.
SCAC funding directly contributed to the research for the forthcoming publication: Laris, P. 2005. Managing a burned mosaic: A landscape-scale human ecological model of savanna fires in Mali. In Jay Mistry and Andrea Berardi (eds.) Putting people back into nature: lessons from savannas and dryforests. Ashgate. (See above).
The paper was originally presented at the International Conference on Tropical Savannas& Seasonally Dry Forests, Edinburgh, Scotland and resulted in the collaborative grant proposal (See below).
NASA Earth System Science Dissertation Fellowship. 1998-2002: $66,000

Pruser/Holzhauer Graduate Enhancement Fund 1998 

Merit Scholarship of Faculty Wives: San Jose State, 1993

GRANTS SUBMITTED OR UNDER REVIEW

International Seminar Series on the Human-Ecology of Savannas. In Collaboration with Jay Mistry, University of London; Jim Igoe, University of Colorado and Andrew Wardel, University of Copenhagen. Proposal submitted to the Economic and Social Research Council of Great Britain. (Submitted February, 2004). $20,000.

Paper Presentations

INVITED PRESENTATIONS

Laris, P. 2005. “Exploring the Scale Issue in Nature-Society Geography through a Study of Mosaic Fire Regimes in West Africa.” Tod Spieker Colloquium Series, Geography Department, University of California at Los Angeles.
Laris, P. 2003. “Seasonal-Mosaic Burning in West African Savannas: Linking Human Practices and Biogeographical Theory.” Paper presented at the International Conference on Tropical Savannas& Seasonally Dry Forests, Edinburgh, Scotland. 

PROFESSIONAL PRESENTAIONS

Laris, P. 2003. “Missing the ‘good’ fires and detecting the ‘bad’ ones: problems with detecting patch-mosaic fire regimes using 1-kilometer data in savanna environments.” 

30th International Symposium on Remote Sensing of Environment, Honolulu.
Laris, SCAC s2005


