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Abstract:

Studies on the effects of off-road driving on soils were conducted in the Makuleke Contractual Park of the Kruger AS tyre preSSU re T .
Mational Park. The studies were conducted on three different soils with different textures and soil compactibilities.

Traffic pressure was applied with a game drive vehicle loaded with 10 sand bags, each weighing 70 kg, plus the ¢ l rOOt penetratlon %

=l driver. This gave a total vehicle mass of 3795 kg, simulating a vehicle fully laden with tourists. The results of the . . .
study reported here included comparing of the effects of four different tyre pressures on the root area distribution ¢ l, rOOt area d |Strl bUtIOn
below each tyre pressure. At all sites, root density fractions under the tracks were reduced significantly at all tyre

pressures, compared with the control values. Results indicated that root penetration percentage and root area

distribution were reduced drastically as tyre pressure increased. Our work reaffirms previous research showing that

higher tyre pressures cause higher sub-soil compaction than lower tyre pressures. Thus, driving with lower tyre

pressures when driving off-road should be considered when developing management strategies for off-road driving

in wildlife protected areas.
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Abstract

Studies on the effects of off-road driving on soils were conducted in the Makuleke Contractual Park of
the Kruger National Park. The studies were conducted on three different soils with different textures
and soil compactibilities. Traffic pressure was applied with a game drive vehicle loaded with 11 sand
bags, each weighing 70 kg. This gave a total vehicle mass of 3,795 kg, simulating a vehicle fully laden
with tourists. The study included: (i) comparing of the effects of four different tyre pressures; (ii)
comparing the effects of 1-3 vehicle passes over the same tyre tracks; (iii) comparison of traffic effects

under dry and wet soil moisture conditions, on soil compaction, respectively. After each pass

penetration resistances were measured (a) on the tyre tracks, (b) between the tyre tracks and () at
different distances outside the tyre tracks. As expected, vehicular traffic caused soil compaction below
the wheel tracks. Lower tyre pressures caused less compaction than higher tyre pressures. Fewer
vehicle passes also caused less compaction than more passes on the same tracks, but most
compaction occurred during the first pass. Thus, driving on the same tracks more than once is less
damaging than driving once on different tracks. Controlled traffic should be considered when
developing management strategies for off-road driving in wildlife protected areas.

All tyre pressures & all
sites:
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resistances affected

« Wet or dry

 Up to 90%
compaction after first
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T tyre pressure =
deeper compaction



Sub-soil compaction and crust formation:

water infiltration and availability
vegetation cover

soil and vegetation resilience
root penetration
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Impact on Invertebrates

Ghost crabs (Family Ocypodidae)

1 traffic = | population density

20 cm depth = 10 - 30% mortality

Single vehicle = 0.75% intertidal population mortality
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. % Vehicles versus conservation of invertebrates on sandy
¢ | beaches: mortalities inflicted by off-road vehicles on ghost
crabs
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The impact of tourists on lion Panthera leo
il behaviour, stress and energetics

M. Hayward, Gina J. Hayward * Published in ACTA THERIOLOGICA 1 September 2009 - Biology, Environmental Science

»

TLDR Investigating the impact of tourist presence and absence on the reintroduced lion Panthera
leo Linnaeus, 1758 population in Addo Elephant National Park, South Africa found that lions incur
stress and an energetic cost from being observed by tourists, which may increase their susceptibilit
to disease by reducing their immunity.




What do tourists thmk about off-roading? [
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» Tourist expectations vs. land practices

» Believe off-roading negatively impacts
environment

* Yet prefer off-roading

Tourists' perceptions of off-road drwmg in the Makuleke T\
Contractual Region of Kruger National Park RgATT. L m.%' o ,,. - -
\ 2017 - African Journal of Hospitality Tourism and Leisure 6(4) ' R 2 s "“*_
nse - CC BY-NC-ND
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Significance Formula

=([f+in+se+ex+ss]lx[dc+cr+cp+si+st]xP)

No dedicated legislation

Environmental risk factors - higher value = higher
impact-causing

Allows comparison of impact

Directs management efforts

Where : I

S:
f =
in =

se =

ex=
SS =

dc =

Cr =

significance of impact value
frequency and duration of the

off-road driving impact
intensity (concentration and
quantity) of the off-road driving
impact on the environment
severity of the off-road driving
impact on the environment
extent of the off-road driving impact
site sensitivity (soil form/type,
vegetation type, and position in
landscape)

degree of compliance with
concessions’ guidelines
conformance rating to requirements
for off-road driving/agreement of
compliance

covered in concessions’ policy
severity of impact on interested and
affected parties (environment, e.g.
animals, soil, and plants) related to
site sensitivity and resilience
presence of strategy to solve issue
probability of occurrence of impact




Soil & vegetation surveys e s

Design/redesign road
networks

Seasonal restrictions
Avoid sensitive areas
Lower tyre pressures

Monitoring & Management

® Camp

‘ No-Go Areas

ORD Only Above
the Seep Line, Not
Below

’ ORD Only During
Dry Conditions

a— Roads

Soil Groups

< Alluvial Soils

Hydromorphic &
Duplex Soils

‘ Sandy Well Drained
soils

= Sodic Soils

’ Vertic Soils




Monitoring & Management

Road user’s code of conduct and SOPs
Training

Marketing, tourism and guide education
Alternative recreation activities

SUSTAINABLE GAME DRIVES
AND OFF-ROAD DRIVING:

Management, Principles and Rehabilitation

Off-road Driving (ORD) Standard Operating Procedures
for
AndBeyond Ngala Private Game Reserve COMPILED BY GERHARD NORTJE

The impact of ORD
Refer to booklet “Sustainable Game Drives and Off-road Driving: Management, Frinciples

and Rehabilitation” compiled by Gerhard Nortje at
https://acrobat adobe com/id/ur:aaid:sc:EU. 774fa1f0-4761-48¢9-b00e-e145e889f1c7

As guides and custodians of the land we operate on, it is our responsibility to ensure we
cause the least damage possible to the very environment we aim to conserve. Off-road
driving (ORD) has been shown by scientific research to be unsustainable in terms of,
especially, ecological sustainability;




CONTROLLED RANDOM
TRAFFIC TRAFFIC

~ One vehicle at a time Large area
Limited area compacted compacted




Rehabilitation

* Brush packing, raking, gabions & reseeding
» Polyacrylamide (PAM): increased soil

infiltration rates (100-206%) at USDS15/Ha
* A combination

Research Article

Quantifying the Effect of Soil Ameliorants on Soil Crusting by
Means of Field Experiments in a Wildlife Protected Area,
South Africa
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