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Objectives of the Research

topographlc correctl
2006 Trotter et al., 1999).
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Basis of Topographic Correction

For direct beam irradiance, the variation In
canopy radiance with slope is given by:

L = L,(cos i/cos I,) p/py,
L, p - total radiance and
reflectance for an inclined

canopy

L., py - above parameters for
a horizontal canopy

I, € - Incidence, exitance angles




VVM Topographic Effect Simulation

¢ Effect on p/p, of leaf angle distribution
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VVM Topographic Effect Simulation

¢ Effect on p/p, of leaf angle distribution
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VVM Topographic Effect Simulation

¢ Effect on p/p, of leaf area index
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The Topographic Effect and GLI Data

¢ |Is topographic correction required for GLI data?

¢+ When is the factor ((cos i/cos i,,) p/p,)*t =1?
[L ((cos i/cos i) p/py) ™t = L]

¢ Determine the variation in the topographic correction
factor as a function of illumination and observation
geometry, pixel scale, and terrain spatial scale.



The Topographic Effect and GLI Data

¢ Terrain element spatial scale.
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The Topographic Effect and GLI Data

¢ Terrain element spatial scale.
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The Topographic Effect and GLI Data

Pixels (%)

Pixels (%)

¢ Reference: Sun zenith 30°, principal plane, red
wavelengths, 1 km pixel size, dissected terrain.

View zenith angles: -45°, -30°, 0°, 30°, 45°
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The Topographic Effect and GLI Data

¢ Reference: Sun zenith 30°, principal plane, red
wavelengths, 1 km pixel size, dissected terrain.
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The Topographic Effect and GLI Data

Pixels (%)

Pixels (%)

¢ Reference: Sun zenith 30°, principal plane, red
wavelengths, 1 km pixel size, dissected terrain.

View zenith angles: -45°, -30°, 0°, 30°, 45°
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The Topographic Effect and GLI Data

Pixels (%)

Pixels (%)

¢ Reference: Sun zenith 30°, principal plane, red

wavelengths, 1 km pixel size, dissected terrain.
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The Topographic Effect and GLI Data

Pixels (%)

Pixels (%)

¢ Reference: Sun zenith 30°, principal plane, red
wavelengths, 1 km pixel size, dissected terrain.

View zenith angles: -45°, -30°, 0°, 30°, 45°
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The Topographic Effect and GLI Data

¢ Reference: Sun zenith 30°, principal plane, red
wavelengths, 1 km pixel size, dissected terrain.
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The Topographic Effect and GLI Data

Pixels (%)

Pixels (%)

¢ Reference: Sun zenith 30°, principal plane, red
wavelengths, 1 km pixel size, dissected terrain.

View zenith angles: -45°, -30°, 0°, 30°, 45°
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The Topographic Effect and GLI Data

¢ Reference: Sun zenith 30°, principal plane, red
wavelengths, 1 km pixel size, dissected terrain.
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The Topographic Effect and GLI Data

Pixels (%)

Pixels (%)

¢ Reference: Sun zenith 30°, principal plane, red
wavelengths, 1 km pixel size, dissected terrain.

View zenith angles: -45°, -30°, 0°, 30°, 45°
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The Topographic Effect and GLI Data

¢ Reference: Sun zenith 30°, principal plane, red
wavelengths, 1 km pixel size, dissected terrain.
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The Topographic Effect and GLI Data

Pixels (%)

Pixels (%)

¢ Reference: Sun zenith 30°, principal plane, red
wavelengths, 1 km pixel size, dissected terrain.

View zenith angles: -45°, -30°, 0°, 30°, 45°

60
ol B i i
0.5 1.0 15 05 10 1L.500 0050 10 15 05 10 15 05 10 15
. Correction factor
0l i i i i
o l i i i i l
O I L L L 1 L L L L I L L L L L L L L I ra— L I L L L L I L L L 1 L L L L I (Pl foiy Hn L
0.8 10 12 08 10 12 08 1.0 12 0.8 1.0 12 038 10 152

Correction factor



The Topographic Effect and GLI Data

¢ Reference: Sun zenith 30°, principal plane, red
wavelengths, 1 km pixel size, dissected terrain.
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The Topographic Effect and GLI Data

¢ Reference: Sun zenith 30°, principal plane, red
wavelengths, 1 km pixel size, dissected terrain.

View zenith angles: -45°, -30°, 0°, 30°, 45°
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The Topographic Effect and GLI Data

¢ Reference: Sun zenith 30°, principal plane, red
wavelengths, 1 km pixel size, dissected terrain.
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The Topographic Effect and GLI Data

¢ Reference: Sun zenith 30° principal plane, red
wavelengths, 1 km pixel size, dissected terrain,
view zenith angles: -45°, -30°, 0°, 30°, 45°

Change from reference Mean factor 95% pixels
None 1.02 0.10
Right angles to PP 1.02 0.13
NIR wavelengths ez 0.10
Large terrain elements 1.01 0.17
Large terrain, 250 m pixels 1.01 0.27
60° Sun zenith 1.34 0.41
Simple VI 0.98 0.06

Simple VI, 60° Sun zenith 0.92 0.05



Conclusions

¢ At small Sun zenith angles and 1 km pixel sizes, over
areas with terrain elements small compared with the
pixel size, GLI reflectance data can be considered
largely unaffected by terrain.

¢ GLI standard products involve band ratios, and so will
be affected much less by topographyl] although a
reduction in accuracy will occur as the Sun zenith
angle approaches the mean slope angle.

¢ To obtain accurate reflectance values when the Sun
zenith angle is less than 30° above the mean slope
angle, for either 1 km or 250 m pixels, topographic
correction iIs advisable.
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