EACLIPSE VEGETATION DATA ANALYSIS MEETING

Oct. 1 – 2, 2009, Nairobi

Present: Simon Mugatha, Joseph Maitima, Mohammed Said, Jennifer Olson, Simon Mwansasu, Pauline Noah

With contributions by Joseph Ogutu, Jiaguo Qi

Describe variability over space (e.g., compare land use types, climate zones, sites) and change over time of:

1. Ecosystem structure:  ratio of trees, shrubs, grasses (annual & perennial, panacroid grasses dependent on bush shade & chloridoid prefers dry, open (C3 vs C4)). Salinity also affects ann vs peren grasses. 
2. Plant species composition
3. Plant indicators (see below, of biodiversity, land degradation, fire, drought, etc)

4. Forage quantity and quality

5. Impact of grazing on vegetation (plant species, vegetative productivity, ecosystem structure). Look at the forage spp preferred by animals. 
What is the impact of changing grazing intensity on vegetation? What is causing the changes in grazing intensity?

land use change (protected areas & cultivation reducing dry or wet season grazing?) 

climate change; 
land tenure change (towards private but used as commons so heavy grazing), 
Focus on comparing LU types and comparing the plots in Simanjiro & Kajiado, and hopefully time series of 2 or 3 other sites (time series Mara & Oba, plus
6. Use of fire, impact on vegetation
7. Impact of drought on ecosystem structure:  hypothesize that plant spp composition and ecosystem structure is affected by more frequent or longer or droughts (some plants survive & others die/ increasers & decreasers). The effect of droughts is a process over time.
a. The vulnerable spp are those that require water during critical events (eg during flowering, seed development, seed germination) or for a steady period of time so in general expect that annuals are more vulnerable to drought. Indicator plants vulnerable to droughts are those found around swamps. 
b. The length of the drought affects recruitment & regeneration of vegetation (e.g., grass seeds); 
c. During droughts, there is accelerated anthropogenic & wildlife removal of the remaining vegetation (grazed, cut for firewood).  
d. Grasses in general are more affected by drought since they are more dependent on water nearer the surface while trees & shrubs have deeper roots and can obtain deeper ground water. In early stages of drought, may get bush encroachment (first 3 yrs) because shrubs & trees occupy the space and inhibit grass from regenerating, while grazing is focused on any remaining grass. When grazing is intense and grass is scarce, animals will start to graze shrubs.  
e. With continued frequent drought, the canopy cover will eventually open up, there will be more gaps between trees & shrubs since trees and shrubs require higher annual rainfall. 

f. Eventually the bush will degrade due to grazing, and if rain is insufficient (droughts continue) then get shift towards shrub & tree spp that can survive dry hot conditions (e.g., acacia melifora) and some grasses will return if management permits (e.g., fires play a role( some fire tolerant or dependent spp; some grasses enhanced). Grasses & shrubs interact (panacroid grasses dependent on shrub & tree shade). High density of livestock leads to less rapid bush encroachment (eg northern Kenya rapid bush encroachment THIS NEEDS MORE EXPLANATION).
g. After droughts, recovery depends on grazing intensity, fires.  

h. Bushes will change spp slower than grass spp.  

	Issue or question
	Data available: space, time
	How analyze

	Ecosystem structure: describe where & why 
	Plot level: Use veg plot data from Eaclipse, LUCID and other plot data (eg Oba, WWF Mara, DRSRS, etc); use land use survey from Eaclipse (grazing intensity, cutting for charcoal, etc..
RS: ecosystem structure at higher, ecosytem level, and changes therein

Elephant density: aerial census, RS, distance from parks & mig corridors
	Canopy cover (% of life forms): RATIO of Trees/ shrubs / grasses with grasses sub-divided into ann vs peren, and chlo vs pana. 

COMPARE TO DRIVERS climate: annual rainfall, seasonality, temperature, and anthropogenic: land use intensity (grazing intensity, land use type), fire, composition of animals (small stock vs cattle, breeds eg Somali sheep & goats, dorper sheep) wildlife elephant density & movement a la Tsavo William Wijngarden’s model).
Stats:  regression & other multi-variate causality models of plot level data (e.g., distance from park + info on elephants = index of elephant intensity)

	Impact of drought on ecosystem structure
	Plant spp level data, of plant indicators (e.g. of increasing/decreasing salinity, etc); canopy cover; ann vs peren. Grasses, etc (see hyp above): 
GIMMS, MODIS, Landsat &/or high resolution imagery.
Anthropogenic info: from LU survey, from LU type, grazing intensity indicator plants, 
	Who are the losers? Plant spp especially those sensitive to gaps in rainfall during season, e.g. annuals & those near swamps (will identify from literature). 
Compare Eaclipse plots across space, and analyze time series plot data.

RS & TIMESAT look at 

1. changing productivity 

2. bush encroachment & changing veg type, 

3. recovery time of vegetation. Phenology responses to fire, drought, seasonality. 

4. soil erosion, degradation & salinity, 

RS: Focus on small areas where we know what is happening, then look at whole area.

	Plant indicators
	Plant spp data from Eaclipse, LUCID, WWF etc. Identify indicator plants of grazing intensity, fire, soil degradation, salinity, drought (certain tubers), areas of former cultivation/ clearance, soil moisture & high water table, death of particular trees. Data available from book (Kenya Trees & S), Maitima & botanist.
	Use to see impact of anthropogenic & climate factors at plot level.

	Livestock Forage quantity & quality
	Palatability & animal preference of plant spp (book Maitima; Illustrated Grass of Kenya); panac vs chrol grasses & bush vs. open grassland. Quantity & quantity: Robin’s Mara dry biomass plot data. 
RS for biomass & grass quantity.
	Are palatable spp declining? Why? What is role of climate, anthropogenic factors.

	Impact of grazing 
	More livestock more damage (also depends on species composition), grazing can also stimulate vegetative growth for some plants, grazing can enhance germination of some species through uptake of the seeds by animals, impacts on recruitment and regeneration of plants, compaction of soils and land degradation, grazing can be selective and can alter the composition.
	At what level of grazing intensity does grazing lead to a reduction in biomass productivity (for calibrating CENTURY & other veg models)? a change in spp composition? 

Rangeland utilization model from Baringo (Moh Said); paper by Grunblatt et al.  Mohammed used it to calibrate level of degradation / animals using DRSRS animal numbers & GTZ rangeland units for Kenya.

Paper by student (Maitima knows).  

	Fire use, impact
	RS (frequency, intensity), LU survey. Indicator plants & plant composition of fire resistance. .
Which ecosystem type is being burned? Is it changing the landscape? 
	Compare fires inside & outside of parks, LU types (inside parks more biomass to burn since less intensive grazing), over time etc. Will be variable to add to causality model.  

	Impact of drought frequency, length, intensity
	RS & met station data to identify duration & intensity of drought. 
	Ogutu & Kim stat analysis.

	Cultivation: length of time cultivated, abandoned
	LUCC studies, LU types & survey
	


PAPERS COMING FROM ANALYSIS:

1. Nairobi national park—the impact of climate on wildlife and livestock, draft in 2 weeks (Ogutu, Said) 
2. Spatial analysis of land use change in Simanjiro / Monduli, Tanz area: Msoffe and Said, draft in 2 weeks 
3. Vegetation plot data analysis, Tanzania (one paper), Kenya (another one): hypotheses, methods (draft by Maitima in 3 weeks, end Oct.); results of data analysis added by November 
4. Cross-site analysis of veg plot data:  end of October by Ogutu 
5. Remote sensing combined with veg plot level and weather station data analysis to add temporal dimension to plot level, and out-scale: changing seasonality, ecosystem structure: start work on it in Oct & Nov, need Nov./Dec plot data collection.  Need to add anthropogenic data from LU survey on grazing pressure, LU history etc.  Draft by January 
Studies we can draw on:
Mohammed & Joe: Nairobi Park & Kitengela looking at impact of increasing min temps on herd mobility, wildlife since 1960s

David’s Thesis:  impact of drought in Amboseli, Mara, Kitengela, Simanjiro( has draft paper on drought, rainfall variability impact on vegetation, livestock & people movement. Now looking at demography (people). 
Mara WWF data: Nina working on it. permanent plots, time series data. Min temps increasing (but not same degree as Nairobi). Will look at Suzanne Serneel’s map & do change analysis to see if veg has changed
Msoffe’s 2 papers: LUCC . 1984-2000 rainfall, policies for Simanjiro/ Monduli, 2. finalizing paper on predictors of LUCC: roads, distance to towns, rivers? Threats to conservation areas.

Gufu Oba’s time series plot data from Moyale, Marsabit to link with RS.  He recently came to Nairobi, has written a proposal with a student to have a post-doc here. 

Study of fire by D**wolfe

Stephen Mathai:  doing thesis cores in swamps in Amboseli to look at changing plant spp related to climate

IRA on-going research: agricultural adaptation to climate change, 1. Majule SIDA project in Mbeya and Malawi, 2. NORAD project in Bagamoyo, Nzega, Kasulu impact of climate change on productivity of various crops & how farmers are adopting.   Two Masters’ theses with Eaclipse.
PAGE  
1

