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Abstract ; The terrestrial vegetation of the catchment area and water quality of Gaozhou reservoir were seriously
damaged due to extreme heavy rainfall and secondary debris flow that induced by typhoon “Fanapi” in 2010.
Remote sensing and water quality data were collected and analyzed to evaluate the impact of the heavy rainfall
and debris flow. The results showed that the area with high vegetation coverage transferred out (932.7 km?) ,

was more than that of transferred into (889.4 km®) the catchment. It was mainly transferred to medium
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vegetation coverage area. The absolute area of high vegetation coverage changed from 932.28 km’ to 889. 40

km’ after the disaster with a decrease of 42. 88 km".

The area of medium vegetation coverage increased 37. 35

2 . e . . .
km”. There was no significant change in area of low vegetation coverage and non-vegetation coverage area.

Water quality of the reservoir and tributary inflows changed obviously, the concentration of DO, pH,

transparency, COD,, and Chl. a decreased, and the turbidity and concentration of TN, NO,-N, NH,-N, TP

and Fe increased. Concentration of Fe in the three tributary inflows exceeded the limit in Environmental
Quality Standard of Surface Water ( GB 3838-2002) , and the Fe concentration of Guding River was 6. 4 times

higher than the standard limit. TN concentration of Guding River and TP concentration of Pengqing River

exceeded the limit of grade Il in GB 3838-2002. TP and TN concentration of the bottom water, near the water

supply opening exceeded the limit of grade Il in GB 3838-2002 as well as the Fe concentration, which

reduced the quality of drinking water remarkably. Conclusively, the protection of ecological environment and

drinking water quality in Gaozhou reservoir are facing big challenge due to the complex disaster caused by

extreme climate and abuse of land.

Keywords: Gaozhou Reservoir;typhoon; debris flow disaster;vegetation coverage
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area in September
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Fig.3 Disaster area of debris flow in catchment area
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Table 1 Change of Turbidity before and after

debris flow disaster

S1 S2 S3 S4 S5 S6 S7
20100919 1.50 1.90 1.40 3.60 3.10 17.70 4.40
20100925 4.80 2.70 8.70 3.90 17.20 374.40 32.60

2.3 xRl A A B A B2
2.3.1 GCEHTEHEKX NDVI K G845
HE T MK P AR K X R CE G R BB, AL
ENVI b i B AR 54T BULL BT TH 3 WA i A9 NDVI
5 80, 15 B K AT AR5 BE R X NDVI Al (22181 4) .
PeA UK F AT AR K X A F- 3 NDVIE Y 0. 567, 9 413
W E Ja FIK X P2 NDVI A AR 9 0. 503 5 A e
PYIIAYS NDVT A5 o 22 e A= R 224k, KT 7K X NDVI
PR 22 O 0. 145, % J5 B2 K X NDVI b #E 22 T & 2
0. 169, & A1 i 4f 427K X NDVI A ™ A T — 5 B o
®2 RERREFWEEKK NDVI Fit{E
Table 2  Statistics of NDVI before and after debris flow
A% NDVIV-I{H NDVIig/ME NDVIEK(E NDVI brififi 22

20100919 0. 567 -0.240 0.764 0. 145
20101030 0. 503 -0.366 0.778 0. 169
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Table 3 Statistical results of vegetation coverage before

and after typhoon heavy rainfall and debris flow
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KHTZR T 39 230 11 084 43 775 1 035 870
W AR TEA B 40 885 15 571 85 276 988 277
G T AL km® 35.31 9.98 39. 40 932.28
5 J5 1 L/ km? 36.70 14. 01 76.75 889. 40
JETTH 53 /% 3.47 0.98 3.87 91. 67
PG 43/ % 3.61 1.38 7.54 87. 46
T8 FHAS fL/km? 1.39 4.22 37.35 -42.88
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Table 4 Area transfer matrix of vegetation coverage before and after debris flow
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20101030 JCHE W 16 TR B 3 rhE B 1o A s

mR/km®  HEE/%  mEE/km® EBER/% WE/km® HEBR/% @mWE/kn®  FEE/% it

Jo v 26.93 78.71 2.95 8. 62 2.62 7.66 1.71 5.00 34.21
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rhOR B 5 1. 80 2.34 3.18 4.15 19.4 25.31 52.27 68.19 76. 65
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Fig.6 Change of water quality in the Reservoir before and after typhoon heavy rainfall and debris flow
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Fig.7 Vertical water quality analysis of post-disaster water supply
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