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Background
Neither the level of fragmentation that affects a species-environment relationship, nor 
the level of heterogeneity that maximizes species occurrence is well understood1.

Does the wavelet transform identify the dominant scale of spatial heterogeneity 
that maximizes elephant occurrence in a gradient savanna landscape? 

Does a change in the dominant scale of spatial heterogeneity due to agricultural 
expansion affect elephant occurrence?

Theoretical framework

As agriculture expands in semi-natural areas, the dominant scale of spatial heterogeneity is re-
duced2. In Sebungwe, an agricultural dominated savanna in Zimbabwe, the elephant population 
decreased between the 1980s and 1990s, reaching a critical threshold of dominant scale (450 
m) beyond which it dropped precipitously, disappearing from the ecosystem2. In the Tarangire-
Manyara ecosystem (TME), northern Tanzania, the elephant population was relatively stable be-
tween 1988 and 2001, though agriculture increased from about 90,000 km2 to 145,000 km2. 

The dominant scale of spatial heterogeneity is expected to be large in TME and 
well away from the critical threshold for elephant persistence.

Study area 
Tarangire-Manyara ecosystem (TME), Tanzania, 12,000 km2. Wooded arid savanna 

Methods
2D DWT analysis to characterize spatial heterogeneity of vegetation cover (as 
measured by NDVI from TM, ETM+, Aster) The intensity (maximum degree of contrast 
in vegetation cover) and the dominant scale (the scale at which the maximum intensity 
occurs) were determined from the wavelet energy curve3 (intensity plotted as a func-
tion of the scale) of the images and compared at intervals of power of 2 within the scale 
range 60 m − 15,360 m. 

SRF and Total Counts of elephants in 1988 and 2001, wet season. Kernel to define the 
probability of elephant density.

Results
1. The probability of elephant density in 1988 (mean = 0.15) was not significantly dif-
ferent from the probability in 2001 (mean = 0.1; paired sample t test, p > 0.05). 

2. The dominant scale of spatial heterogeneity in 1988 (mean = 7900 m) did not signifi-
cantly differ from the one in 2001 (mean = 9700 m; paired sample t test, p > 0.05). 

3. The intensity of landscape heterogeneity in 1988 (median = 0.18, range = 0.21, n = 14) was 
not significantly different from in 2001 (median = 0.22, Wilcoxon signed-rank test, p > 0.05).

4. The highest probability of elephant density occurred at 7000 m and 8300 m in 
1988 and 2001 respectively (R2 = 0.82, p = 0.002; R2 = 0.44, p = 0.07).

5. No relation was found between the change in elephant density and the change in 
dominant scale of landscape heterogeneity for the two periods (p>0.05).

Conclusions
l  The vegetation structure and cover of the TME had not been significantly modified  

 by  human activity and agriculture between 1988 and 2001.
l  The density of large generalist herbivores such as the elephant remained constant   

 during the same period
l  The spatial scale of elephant-environment relationship remained constant at 7000   

 to 8000 m during each wet season. 
l  Compared to a heavy human dominated savanna landscape in Zimbabwe, the   

 scale of elephant-environment relationship is 10 times larger in TME and well    
 away from the critical threshold of elephant persistence. 
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