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Change Detection for Vegetation from Landslides of the
921 Earthquake at Mt. Jiujiufong with the NDVI Analysis
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Abstract

Vegetation recovery at Mt. Jiujiufong after the 921 earthquake of 21 September 1999 in Taiwan was
investigated with the Normalized Difference Vegetation Index (NDV1) analysis. The time-series of seven
SPOT satellite images for a period between 1999 to 2004 for an area covered by the 8th to 20th forest
compartments in the Puli Working Circle were used. The results showed that the vegetation was
flourished with the NDVI value of 0.61 prior to the earthquake, the value reduced to 0.37 immediately
after the earthquake due to severe landslides. Then, the vegetation recovered gradually for nearly two
years under stable weather conditions, and the NDV1 value increased to 0.54 prior to Typhoon Torgji. For
the three-year period between Typhoon Toraji of July 2001 and Typhoon Mindulle of July 2004, the
NDVI values fluctuated widely with weather conditions at the mean value of 0.45, due to land erosion
from rainfalls.
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Fig. 1. The study area at Mt. Jiujiufong, Taiwan (yellow numbers and lines,

the 8th to 20th forest compartments).
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Table 1. Monthly and yearly means of precipitations (mm) and numbers of precipitation (days) at the
Shuangtung Observatory of Taiwan Central Weather Bureau for 1994 to 2003

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Yearly

Precipitation (mm) 42.8 97.0 85.4 139.2 259.1 446.9 434.3 463.8 1758 415 54 30.0 2220.9

Number of

precipitation (days) 6.7

90 88 102 131 174 178 190 105 43 27 46 1132
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Table 2. Sources of SPOT XS images for Mt. Jiujiufong
Date Time (aam.) Image Saelite Incidence Azimuth Elevation
code number
24 June 1999 10:34:15 10004105 SPOT2 -18.9° 87.2° 71.5°
27 Sep. 1999 10:37:15 10003776 SPOT1 -10.4° 144.3° 60.2°
25 July 2000 10:29:37 10003777 SPOT1 -24.8° 96.6° 68.8°
2 July 2001 10:54:36 10004353 SPOT1 18.9° 89.9° 75.7°
20 June 2002 10:33:33 10005456 SPOT2 -16.8° 87.3° 70.8°
10 July 2003 10:28:09 10007688 SPOT2 -24.4° 89.4° 68.5°
12 July 2004 10:50:45 10007038 SPOT2 -20.9° 93.2° 73.8°
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Fig. 2. The images of Mt. Jiujiufong by SPOT 3/2/1 on 24 June 1999 (A), 27 Sep.
1999 (B), 25 July 2000 (C), 2 July 2001 (D), 20 June 2002 (E), 10 July 2003 (F), and 12
July 2004 (G) (red hues, the areas with vegetation; blue hues, areas with landslide).
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Fig. 3. The histograms of the NDVI images of Mt. Jiujiufong on 24 June 1999 (A), 27 Sep. 1999 (B), 25
July 2000 (C), 2 July 2001 (D), 20 June 2002 (E), 10 July 2003 (F), and 12 July 2004 (G).
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Fig. 4. The histograms of the NDV| images of the Jiujiufong Nature Reserve on 24 June 1999 (A), 27 Sep.
1999 (B), 25 July 2000 (C), 2 July 2001 (D), 20 June 2002 (E), 10 July 2003 (F), and 12 July 2004(G).
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Fig. 5. The NDVI classified images of Mt. Jiujiufong on 24 June 1999 (A), 27 Sep. 1999 (B), 25 July
2000 (C), 2 July 2001 (D), 20 June 2002 (E), 10 July 2003 (F), and 12 July 2004 (G).



G I4E 7(2) + 63-75, 2005

3. JUILIEEFEIRENDV MiE 35 i FE

73

Table 3. Areas (ha) (relative areas, % in parentheses) of NDV I classes at Mt. Jiujiufong

Date NDVI<0.3 0.3=NDVI<0.5 NDVI=0.5
24 June 1999 21.31 (0.70) 149.83 (4.91) 2878.73 (94.39)
27 Sep. 1999 1075.75 (35.27) 911.00 (29.87) 1063.12 (34.86)
25 July 2000 702.71 (23.04) 805.47 (26.41) 1541.69 (50.55)
2 July 2001 232.13 (7.61) 669.13 (21.94) 2148.61 (70.45)
20 June 2002 557.06 (18.27) 1045.81 (34.29) 1447.00 (47.44)
10 July 2003 190.24 (6.24) 818.38 (26.83) 2041.25 (66.93)
12 July 2004 380.40 (12.47) 1392.87 (45.67) 1276.60 (41.86)

Fe4. JUILIEE F AR LRI IENDV M /3 #5 I FE

Table 4. Areas (ha) (relative areas, % in parentheses) of NDV|1 classes at the Jiujiufong Nature Reserve

Date NDVI<0.3 0.3=NDVI<0.5 NDVI=0.5
24 June 1999 1.44 (0.12) 50.45 (4.21) 1147.17 (95.67)
27 Sep. 1999 750.11 (62.56) 312.02 (26.02) 136.93 (11.42)
25 July 2000 49508 (41.29) 43595 (36.36) 268.03 (22.35)
2 July 2001 155.07 (12.93) 434.32 (36.22) 609.67 (50.85)
20 June 2002 389.19 (32.46) 582.30 (48.56) 227.57 (18.98)
10 July 2003 117.29 (9.78) 540.52 (45.08) 541.25 (45.14)
12 July 2004 206.74 (17.24) 782.99 (65.30) 209.33 (17.46)
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