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Application of IDRSI Remote Sensing Image Program to
Landslide Changes

Jia-Hong Liut! Zheng-Yi Feng[l]* Ming-Der Yang[z] Jih-Jang Huang[3]

ABSTRACT This study applies the remote sensing images analysis program,
IDRISI, to monitor and analyze the various vegetation indices of the landslide area.
From this, topographic changes due to landslides and their suitability for vegetative
restoration can be examined. Satellite images of SPOT and FORMOSA2 were input
into the IDRISI program to calculate the vegetation indices to compare the
effectiveness of the various vegetation indices in interpreting landslides. It is
concluded distance-based indices are generally better than slope-based indices.
However, distance-based index analysis requires parameters estimated from the
spectra of barren surfaces. This spectra information may not be available in many

areas and may cause calculation difficulties.
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Table 1 Vegetation index used in this study
W EF T Ry 7 [EHED 2 =

1 The Ratio Vegetation Ratio Rouse et al, Ratio= NIR
Index 1974114] RED

2 The Normalized NDVI Rouse et al, NDVI= NIR-RED
Difference Vegetation 1974014 NIR+RED
Index

3 The Transformed TVI Deering et al, Vi NIR-RED 105
Vegetation Index 1975081 NIR+RED

4 The Corrected CTVI Perry and NDVI+0. 5 Mo g
Transformed Lautenshlarger, CTVI= ‘NDVI 0. 5\ NDVI+0.5]
Vegetation Index 1984i10]

S Thiam’s Transformed TTVI Thiam, 1997135 TTVI=/ [NDVI+0.5
Vegetation Index

6 The Simple Ratio RVI Richardson and RVI= RED
Vegetation Index Wiegand, 1977113 NIR

7 The Normalized Ratio NRVI  Baret and Guyot, NRVI= RVI-1
Vegetation Index 199181 RVI+1

8 The Perpendicular PVI Rif:hard and PV|=\/(R995-Rp5)2+(Rgg7-Rp7)2
Vegetation Index Wiegand, 1977113

9 The Perpendicular PVIL Perry and BV _(bxNIR-RED+a)
Vegetation Index I Lautenschlage, " 02 +1

1984l10]

10 The Perpendicular PVI2 Walther and BV _(NIR-a)x(RED+b)
Vegetation Index II Shabaani, 1991[16] 2 a2+1

11 The Perpendicular PVI3 Qi et al., 1994012] PVIs=axNIR-bxRED
Vegetation Index III

12 Difference Vegetation DVI Richardson and DVI=bxNIR-RED
Index Wiegand, 1977113l

13 The Ashburn AVI Ashburn, 1978l1] AVI=2.0xNIR-RED
Vegetation Index

14 The Soil-Adjusted SAVI Huete, 1988I6l _ NIR-RED
Vegetation Index SAVI= (NIR+RED+L) x(1+L)

15 The Transformed TSAVI: Baret et al., 198912 _ax((NIR-a)(RED-b)
Soil-Adjusted TSAVL= RED+axNIR-axb
Vegetation Index I

16 The Transformed TSAVI> Baret et al.,, 19918] TSAVI. = ax(NIR-axRED-b)
Soil-Adjusted 27 RED+axNIR-axb+0.08x(1+a?)
Vegetation Index II

17 The Modified MSAVL Qi et al., 1994(12] NIR-RED
Soil-Adjusted MSAVI,= NIR+RED+L x(1+h)
Vegetation Index I

18 The Modiﬁed MSAVIz Ql et al., 1994[12] MSAV| 2xNIR+1 \/ 2XN|R+1) 8X(N|R-RED)

Soil-Adjusted
Vegetation Index II

2
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W EF TR oA (L E 2 B
19 The Weighted WDVI  Richardson and WDVI=NIR-bxRED
Difference Vegetation Wiegand, 1977113]
Index
20 Global GEMI Pinty and GEMI = 7x(1-0.25x7)— (RED-0.125)
Environmental Verstraete, 1992(11] B 1-RED
Monitoring Index _ (2x(NIR?-RED?)+1.5xNIR+0.5xRED)
NIR+RED+0.5
21 Burned Area Index BAI Chuvieco al., BAI= 1
200204l ~ ((cRED-REDY’+(cNIR-NIR)?)
T RED=r7 A WS il 5 NIR=YTAT 9t 0 WWEE =~ iy 5 L‘é‘iﬁ\{ R gra A 4 HRSEIVET > b AT 4 RS (FHITHFIERE) L

=

o » SO % R L=1.0 « 1 E ] 1

SRS 7 ) L=0.5 » iy lihfiF 4 Bk 7] L=0.25 (Huete, 1988) cRED

g i
T eNIR FBATN ~ PR 9P L 2 YR STl A g )IEE 0.1 0.06 (Chuvieco et al., 2002) -

R 2 FBEERETIESBEETE ZEH#E5%EE (Eastman and Clark Labs, 2009)

Table 2 Variable selection of the soil line parameters of the vegetation index

EELJEE EFFIT? PVI PVIy PVI> PVI; DVI TSAVI; TSAVI, WDVI MSAVIL
s
. NIR NIR RED RED NIR RED RED NIR NIR
(independent)
PR RED RED NIR NIR RED NIR NIR RED RED
(dependent)
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Fig.11 Surface information (left) and Raster information (right)
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Table 3 Separability of vegetation index
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BEETERT
LEEE T SPOT FORMOSA2 SRR TN QCE Iy
R Ffy N EE SPOT FORMOSA2
Slope-Based index
(1)Ratio 0.51 0.54 0.69 0.69 0.56 1.36
(2)NDVI 0.51 0.53 0.79 0.73 0.56 1.25
(3)TVI 0.49 0.49 0.80 0.80 0.54 1.21
(4)CTVI 0.49 0.49 0.80 0.80 0.54 1.21
(5)TTVI 0.49 0.49 0.80 0.80 0.54 1.21
(6)RVI 0.46 0.46 0.81 0.80 0.51 1.16
(7)NRVI 0.51 0.53 0.79 0.73 0.56 1.25
Distance-Based index
(8)PVI 0.31 0.07 0.91 0.14 0.41 0.15
(9)PVIL1 0.26 0.12 1.22 0.25 0.08 0.87
(10)PVI2 0.72 0.77 0.82 0.64 0.79 0.83
(11)PVIs 0.51 0.91 0.85 0.96 0.97 0.88
(12)DVI 0.28 0.05 1.22 1.27 0.08 0.87
(13)AVI 0.62 0.65 1.22 1.35 0.70 1.20
(14)SAVI 0.49 0.66 0.83 1.55 0.69 1.21
(15)TSAVIL 0.21 0.48 1.48 1.70 0.36 1.09
(16)TSAVI, 0.37 0.31 1.26 1.50 0.10 0.95
(17)MSAVI, 0.62 0.64 1.14 1.46 0.69 1.21
(18)MSAVI, 0.61 0.64 1.10 1.45 0.69 1.22
(19)WDVI 0.84 0.88 0.68 0.82 0.94 0.78
Other index

(20)GEMI 0.45 0.60 0.93 1.19 0.56 1.31
(21)BAI 1.41 0.90 0.32 0.26 0.60 0.59
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1. Slope-Based index:
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Fig.12 Monitored areas for the vegetation changes
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Fig.13 Detection of the vegetation changes in the depletion area
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