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12.69%
1 1979—2009
Table 1  Changes of land use in different prefectures in Taihu Basin ( km?)
1979—1984 -90.29 -67.50 -210.90 —-33.57 -27.87 —44.53 —-105. 25 —-206.88 —838.85
1984—2000 -213.48 -218.51 —-323.90 —-46. 58 —-149.95 -101.92 -80. 66 -389.22 -1 623.09
2000—2009 -336.02 -401.37 -1098.33 -192.19 -127.49 -193.78 -203.32 -736.23 -3237.01
1979—2009 -639.79 -687.39 -1633.14 -272.35 -305. 31 —-340. 22 -389.23 -1332.32 -5 698.95
1979—1984 1.81 -5.20 2.85 3.94 4.83 -7.92 1. 64 1.35 32.51
1984—2000 13.61 0.01 12.59 1.73 5.70 41.87 4.41 7.92 144.52
2000—2009 71.26 22.37 0.43 5.67 13.10 23.68 1. 46 13.82 125. 41
1979—2009 86. 68 17.18 15.87 11.34 23.63 57. 64 7.52 23.10 302. 44
1979—1984 0.58 -0.43 1.59 0.05 3.12 17.11 -0.24 0.00 19.52
1984—2000 0.72 0.46 1.09 0.42 0. 68 10. 96 0. 60 0.01 26.27
2000—2009 -1.50 -0.12 0.54 0.29 0.89 41.50 2.27 1.39 39. 16
1979—2009 -0.20 -0.09 3.22 0.76 4.69 69.57 2.63 1.41 84.95
1979—1984 66. 68 57.92 147.23 31.48 14. 54 38.83 116. 58 201. 66 714. 19
1984—2000 164.28 186. 98 243. 81 47.94 124. 64 40. 11 78.76 383.74 1227.57
2000—2009 228.75 363. 38 865. 54 165. 09 124.46 103. 85 215.75 760.58 2 822.42
1979—2009 459.71 608. 28 1 256. 58 244. 51 263. 64 182.79 411. 08 1345.98 4764.18
2
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Fig. 4  Annual precipitation relative humidity and sunshine duration anomalies curve in Taihu Basin

N B, 4
1956—2007
-56.66 h/10 a; 20 a
-11.52 h/10 a.

3
3.1 NDVI
2 Pearson NDVI N
0.01 o NDVI
-0.66. -0.55 -0.68
0.01 ; N NDVI N
0.05
NDVI N 0.05
2 NDVI N
-0.12.0.13 -0.10. NDVI N
-0.62. -0.43 -0.78
0.05 NDVI N 0.01
X NDVI N
0.05 ; N NDVI N
2 Pearson NDVI
> > o
NDVI

Rubisco



58 28
2 NDVI
Table 2 Correlation of temperature and NDVI in Taihu Basin
Pearson Pearson Pearson
-0.50" -0.18 -2.12 -0.53*  -0.01 -0.06 -0.44" 0.28 1.52
-0.66** -0.36 -5.10 -0.55™* 0.41" 2,61 -0.687*  0.27 2.34
-0.16 -0.41" -5.54" -0.12 0.44" 3.56° -0.13 0.32 2.11
-0.59" —0.627F  —4.627F -0.49%F -0.43"  -1.73" -0.697%  -0.78** -3.63**
-0.40" 0.29 3.11 -0.37 -0.29 -1.81 -0.43" -0.22 -1.21
0. 04 0.44" 3.08 0.01 -0.32" -1.20 -0.03 -0.35 -1.46
-0.60"* -0.12 -2.09 -0.55** 0.13 1.12 -0.61** -0.10 0.98
DE 0.05 Kk 0.01 o °
3 NDVI
0.23,
3 NDVI Pear—
son 0.59 0.74 0.01 o
NDVI Pearson
0.61. 0.42 0.01 0. 05 ;
3 NDVI Pearson
0. 49 0.05 0. 67 0.01
o NDVI Pearson
0.55 0.47 0.01 0.05 ;
NDVI Pearson 0.44
0.05 o
3 NDVI N N
Table 3 Correlation of precipitation relative humidity as well as sunshine duration and NDVI in Taihu Basin
Pearson Pearson Pearson
0. 06 -0.16 -0.16 -0.15 0.12 0.11 -0.15 0.34 0.43
0.25 -0.33 -0.41 0.61* 0.4 0.52 0.44" 0.07 0.07
-0.05 -0.06 -0.07 0.19 0.16 0.19 0.22 0.07 0.07
0.03 0.48 0.30 0.22 0.23 0. 68 0.31 0.16 0. 08
-0.08 -0.03 -0.02 0.12 0. 06 0. 08 0.55**  0.47" 0.56"
0.49" 0.28 1.21 0.42" 0. 44 0.63 0.12 0.22 0.21
0.23 -0.25 -0.20 0.59**  0.74™* 1.09** 0.49" 0.67** 0.72°*
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20 60—70 N 20 a
4 20 60—70
0.06°C 0.13 «C 0.17 C;
20 a 0.58.1.10 C
0.17 C; 0.12 C /10 a-
0.23 °C /10 a.
2427
o 1
20 a
4
- 20 3.37% 20 a
5.35% 0.38% /10 a. N
= 1
4 20 60—70 20 a

17.63 mm/10 a.
20 a N
32.24 ~40. 74 mm;
61.42 ~220. 85 mm.,
® 4
28.09 h/10 a 20 60—
70 20 a
214.71 h.

4 N

Table 4  The difference of each climate factor and change rate between Shanghai and Pinghu

20 60—70 -0.06 C 0.17 C -0.13 C -3.37% -1.99 mm -68.62 h
20 a 0.58 C 0.17 C 1.10 C -5.35% -93.67 mm -214.71 h
0.12°C/10a 0.00 C/10a 0.23 C/10a -0.38%/10a -17.63 mm/10 a -28.09 h/10 a

(1)  30a NDVI ~0.02/10 a.
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(3) 50 a
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(4) NDVI NDVI
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The Response Relationship between Underlying Surface Changing
and Climate Change in the Taihu Basin

JIDi'? ZHANG Hui®® SHEN Weishou” WANG Qiao’ * LI Hai-dong® LIN Naifeng' ’
(1. School of Remote Sensing Nanjing University of Information Science & Technology Nanjing 210044 China; 2. Nanjing Insti—
tute of Environmental Sciences Ministry of Environmental Protection Nanjing 210042 China; 3. School of Geographical Sci—
ences Nanjing Normal University Nanjing 210046 China; 4. China Center of Environmental Satellite Data and Application

Ministry of Environmental Protection Beijing 100094 China)

Abstract: Based on the long-term vegetation index dataset of China—Pathfinder AVHRR NDVI
( the data produced through funding from the Earth Observing System Pathfinder Program of
NASA’ s Mission to Planet Earth in cooperation with National Oceanic and Atmospheric Adminis—
tration and were provided by EOSDIS distributed Active Archive Center at Goddard Space
Flight Center which archives manages and distributes this data set) long-term vegetation index
dataset of China-SPOT VEGETATION NDVI( source for this dataset was VITO) the change of
land use data which was analyzed by using the data of remote sensing image including the inter—
pretation of Multispectral Scanner( MSS) images in 1979 Thematic Mapper( TM) images in 1984
Enhanced Thematic Mapper Plus( ETM) images in 2000 and HJ-1 images in 2009 in combination
with the meteorological data gathered from six weather stations in Taihu Basin variation of vegeta—
tion in Taihu Basin and its NDVI in the period of 19562007 as well as their relations with major
climate factors( temperature relative humidity ~precipitation sunshine duration) were analyzed.
The results show that: 1) The annual mean NDVI in Taihu Basin demonstrated a decreasing trend
during the 26 years with an increase rate of —0.02/10 a. The most significant NDVI decrease
occurred in Changzhou area and Shanghai. It remarkably decreased by —0.017 to —0.049/10 a
in those two areas. 2) The cultivated area shows significant reducing trend and the urban area
shows significant increasing trend and area of forest land grassland and water area shows a slow
increasing trend during the recent 30 years. 3) Because of the global warming and the increasingly
rapid urbanization process the annual mean temperature in Taihu Basin demonstrated an increas—
ing trend during the 52 years with a significant rising rate of 0.38 °C /10 a which caused the
precipitation demonstrating an increasing trend during the 52 years with the increase rate at 1. 09
mm/10 a and also caused the average relative humidity demonstrating a declining trend that de—
creased at a rate of —1.25% /10 a and sunshine duration presented an decreasing trend with
the decrease rate at —56. 66 h/10 a. 4) The analysis of the interrelationship between climate fac—
tor and NDVI by adopting the path coefficient shows that the temperature and the relative humidity
are highly related with the NDVI( P <0.01) . The correlation coefficient was —0.55 to —0. 61
for NDVI and temperature and 0. 59 for NDVI and relative humidity. And the sunshine duration
is also related with NDVI( P <0. 05) . The correlation coefficient was 0. 49 for NDVI and the sun-
shine duration. However no significant statistical relationship was found between NDVI and precip—
itation( P >0. 05) . This is because there’ s no remarkable increasing or decreasing trend found for
this climate factors. The correlation coefficient was 0. 23 for NDVI and precipitation.

Key words: underlying surface changing; land use changing; NDVI; climate change; Taihu Basin



