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Topographic features important
Elevation, Slope, Aspect

* movements (energy costs)
e distribution of resources (water,nutrients)
e environmental conditions (temperature)

Topography characterizes habitat in an
Integrated simple way



large scale

Elevation:

e Rainfall +
e Solar radiation +

e Temperature —
« Atmospheric pressure -




Topographic position:

 Soil moisture | Soll — “Catena”
e Soil nutrients ( differentiation

Gradients:

» Forage: vegetation biomass -

& greenness (Soil) moisture & nutrients +

« Shade: denser vegetation Vegetation biomass & greenness +

Shade +




Varying environmental conditions

Seasonal: rainfall | |
> Terrain-use by organisms?

Circadian: temp / radiation |

Seasonal Circadian
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Seasonal patterns

Elevation:

Pandas in the Qinling Mountains,
China

(Wang 2009)

Topographic e
position:

Grazers in the Serengeti,
Tanzania

(Bell 1971)

dry




Circadian patterns

Savannas: hot (>45C, midday)
Heat sensitive animals: heat-stress: shade

Topographic position:
Catena: gradient in shade

Lower part of the catena
Important for shade during

peak temperatures?
Shade +



Focus

South African savanna: ||Elephants: Topographic position:
Kruger National Park and Heat-sensitive: need| |Altitudinal migration impossible
shade due to fences, roads, land-use

adjacent nature reserves:

<




Hypotheses

Seasonal ;. Elephants move down the catena during
dry periods (resources)

Circadian : Elephants move down the catena during
hot periods (temperature/radiation)
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Methods

Quantifying topographic position: Local Elevation
Percentile (LEP)

LEP: height in landscape relative to highest and lowest point in moving window
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Analyses

Used vs Available: _ ——
Quantify Marginality (M):

- Used: >500,000 GPS | - Seasonal variation (moving window of 30
locations (43 elephants) days)
.~ Available

- Daily variation (per hour of the day)

Relate to:
m, m,
- Daily rainfall data
- Temperature data (open field + GPS)
g
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Temperature and rainfall
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Elephant: blue=cold, red=hot



Conclusions

Seasonal patterns: topographically mediated
resource gradients = f(rainfall)

Circadian patterns: topographically mediated
stressor gradients = f(temperature )

Thus: not only elevation important, but also
topographic position
Distinction between the two Is crucial for

explaining phenomena like animal
distribution
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