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Management Questions

• Fact: Elephant density has increased and 
artificial water sources have been reduced.

– Question: How has this changed the way 
elephants are distributed in relation to rivers?

• Fact: KNP Elephant Management Plan 
advocates managing for varying elephant 
densities and intensities of utilisation.
– Question: Have changes in management 

regimes been successful in inducing variable 
spatial and temporal intensities of use?



Letaba

Sabie

Shingwedzi

Olifants

Crocodile

Nwanetsi

Luvuvhu

Nwaswitsontso

Different sized river buffers
Large perennial rivers
Large seasonal rivers
Intermediate seasonal rivers
Small streams
Far from river

Catchment

N

EW

S

20 0 20 40 60 80 100 Kilometers

River class % cover of park*
Large perennial rivers 8.8
Large seasonal rivers 16.4
Intermediate seasonal rivers 22.0
Small streams 31.8
Far from rivers 15.3
* based on 2 km buffer around river class

Methodology

• Based on August helicopter 
surveys (dry season)

• Calculate elephant densities in 
2 km buffer zones around 
rivers

• Recognise rivers with different 
sizes and characteristics

Data missing f or 
Crocodile catchment



River classes

Perennial rivers

Intermediate rivers

Small streams

Large seasonal 
rivers

SPOT 5 (supplied by SAC)



KNP elephant density in relation to rivers
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KNP elephant density in relation to rivers
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KNP elephant density in relation to rivers
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KNP elephant density in relation to rivers
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KNP elephant density in relation to rivers
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KNP elephant density in relation to rivers
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•Inappropriateness of interpreting park-wide count/density as it is “wrong” for most
of the park

•River size classes useful as proxy for resource gradient related to elephant density
� Framework for elephant impact monitoring/modelling along resource gradient
� Importance of spatially (and temporally) explicit TPCs



0

0.25

0.5

0.75

1

1.25

1.5

1.75

2

2.25

198
5

198
6

198
7

198
8

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

Year

# 
in

d
iv

id
ua

ls
.k

m
-2

Large perennial rivers Large seasonal rivers Intermediate seasonal rivers
Small streams Far from rivers Park-wide

Culling and wide-scale 
water provision
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water provision
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Average increase in elephant density 
between two management eras
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Moratorium on culling and reduction of large-scale water 
provision resulted in larger rivers experiencing bigger 
increases in elephant density than lesser rivers and areas 
far from rivers
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(River class density) – (Park-wide density)

•Densities around larger and lesser river classes are becoming increasingly dissimilar 
•Dry-season utilisation patterns of elephants have become more focused around the 
larger rivers during recent management regime



Average increase in elephant density between 
two management eras in catchments
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In general, park-wide pattern observed in many catchments, 
but variable



• How have elephant dry-season dispersion patterns in 
relation to rivers been influenced by the moratorium on 
culling and the reduction of artificial surface water 
sources?

– Significant and disproportional increase in elephant 
density around larger river classes compared to 
lesser river classes and areas far from rivers (and still 
continuing), but

– not the same around all rivers of the same size class

• Have changes in management regimes over last 15 
years been successful in inducing variable spatial and 
temporal intensities of use?

– Yes

Answers to Management Questions



Which leads us to a new question…

Is it desirable or undesirable for biodiversity outcomes that 
elephant densities have increased significantly more around 
larger rivers than around smaller rivers and areas far from 
rivers?

– Desirable:
• Areas around larger rivers adapted and resilient to disturbance events 

and co-evolved with high herbivory pressure
• Smaller river classes and areas far from rivers act as spatial and 

temporal refugia from elephant utilisation (just don’t put water in there!)
• “Natural” spatial and temporal arrangement of elephants along 

resource gradient

– Undesirable:
• Does heterogeneity at one scale (between river classes) come at the 

cost of heterogeneity at another scale (within river classes)? (to be 
tested)

• Increased elephant utilisation in the areas with unique compositional, 
structural and functional characteristics around the larger river classes

• Experiences from other riparian areas in Africa (Chobe, Linyanti)
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