
Improving land characterisation with LiDAR
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Land characterisation

• Many topographic parameters can be derived from a digital elevation model (DEM)
− Slope, aspect, curvatures, exposure indices, hydrological parameters, landforms, …

• Geometrically, slope is one of the most important topographic parameters
− First derivative of elevation

• Slope has an importance influence on many landscape processes
− Effect on velocity of water
− Rate of infiltration of water and soil water content
− Erosion potential
− Expression of aspect-related effects on microclimate
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LiDAR for terrain analysis
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Applications of slope

• Use in land use capability (LUC) assessment
• Use in Intensive Winter Grazing (IWG) rules
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Applications: Land Use Capability
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Lynn IH, Manderson AK, Page MJ, Harmsworth GR, Eyles GO, Douglas GB, Mackay AD, Newsome PJF. 2021. Land use capability survey handbook: A New Zealand 
handbook for the classification of land 3rd ed. (revised and reprinted). Hamilton, New Zealand: AgResearch Ltd.



Applications: Intensive Winter Grazing rules
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Ministry for Primary Industries, Ministry for the Environment. 2022. Intensive Winter Grazing Module. Wellington, New Zealand: Ministry for Primary Industries.



How do we compute slope?

• Two DEMs: 1 m and 5 m resolution
• Slope in degrees
• Conventional moving window approach
• We chose to use the following moving window sizes:

− 21×21 cells (1 m DEM)
− 5×5 cells (5 m DEM)

• These moving windows enable our best estimate of the slope required for 
implementation of the IWG rules (20 m×20 m footprint; “20 m distance of land”)

• (Not the same as resampling the DEM to 20 m resolution and deriving slope from it)
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Moving window smoothing effect
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3×3 cells (2 m×2 m) 21×21 cells (20 m×20 m) 101×101 cells (100 m×100 m)



LUC slope classes
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Lynn IH, Manderson AK, Page MJ, Harmsworth GR, Eyles GO, Douglas GB, Mackay AD, Newsome PJF. 2021. Land use capability survey handbook: A New Zealand 
handbook for the classification of land 3rd ed. (revised and reprinted). Hamilton, New Zealand: AgResearch Ltd.



IWG slope classes

M
A

N
A

A
K

I 
W

H
EN

U
A

 –
 L

A
N

D
C

A
R

E 
R

ES
EA

R
C

H

Slope class Slope angle
Grazeable 0–≤10°
Not grazeable >10°

Ministry for Primary Industries, Ministry for the Environment. 2022. Intensive Winter Grazing Module. Wellington, New Zealand: Ministry for Primary Industries.
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Results: slope gradient
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Results: LUC slope classes



Results: IWG slope classes
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Results

• Three sets of slope maps at two grid resolutions
• Starting point for use in a range of applications

− Further analysis, interpretation or context may be required to inform use
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