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Hyper-arid zones are characterized by highly sparse vegetation cover. Monitoring vegetation dynamics in hyper-
arid zones is important because any reduction in the vegetation cover in these areas can lead to a considerable
reduction in the carrying capacity of the ecological system. Remote sensing expands the spatial and temporal
database and is thus a powerful tool for long-term monitoring in arid zones, where access is limited and long-term
ground data are rarely available.

The main goal of this research was to study both the long-term and short-term spatial processes affecting
the acacia population, by using information from a single, three bands color infrared (CIR) aerial photograph
(green, red and near infrared). CIR images enable us to obtain information about photosynthetically active biomass
by using vegetation indices such as NDVI.

A map of individual acacia trees that was extracted from a CIR aerial photograph of Wadi Ktora allowed
us to examine the distribution pattern of the trees size and foliage health status (NDVI). Tree size distribution
was used as an indicator of long-term (decades) geo-hydrologic spatial processes effecting the acacia population.
The tree health status distribution was used as an indicator for short-term (months to a few years) geo-hydrologic
spatial processes, such as the paths of recent flashfloods events. Comparison of the tree size distribution and
NDVI values distribution enabled us to differentiate between long-term and short-term processes that brought the
population to its present state.

The spatial analysis revealed that both the tree size and NDVI distribution patterns were significantly clus-
tered, suggesting that the processes responsible for tree size and tree health status do have a spatial expression.
Furthermore, each of the attributes has a different distribution and unique clustering location. We suggest that
the lack of spatial correlation between tree size and health status is a result of spatial-temporal changes in the
water supply. The distribution of the trees in the wadi was divided into three distinct parts: large trees with
high NDVI values, large trees with low NDVI values and small trees with medium NDVI values. Using these
results, we divided the Wadi into three sections, each representing a unique combination of long and short-
term geo-hydrologic processes (i.e. flashfloods spatial spreading) affecting the acacia trees. Further investigation
including field survey is needed to find additional evidence for changes in the flow route.


