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Abstract; Understanding the relationship between human activities and ecological environment and identifying the changing
areas of the ecological environment and their causes is of great significance to the formation of ecological protection policies
for differentiated regions. The Taihu Lake basin is the core of the Yangtze River Delta, which has experienced rapid
economic growth (GDP +15.7%/year) , population growth (+3.0%/year on average), urbanization (+ 9.2%/year on
average) from 1985 to 2010. Rapid industrialization and urbanization have significantly changed the pattern of land use,
which has posed a threat to the region’ s ecological security and sustainable development. Based on the MODIS 17A3 and
DMSP/OLS nighttime light images, we determined the urban development level index, and a linear trend analysis was used

to partition the urban development levels. We used the Pearson correlation coefficient to calculate the relationship between
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the urban development level and net primary productivity (NPP). Finally, a spatial correlation model was used to analyze
the impact of urban expansion on the NPP in the Taihu Lake basin, combined with geographic information system ( GIS)
and remote sensing (RS) techniques. The results showed that the average NPP in the Taihu Lake basin varied from 388.79
gCm” - a't0452.54 ¢C m™ + a”' from 2000 to 2010. The average NPP over 11 years was 422.65 gC m™” - a”'. The
changes in average annual NPP were fluctuating and declining. The urban development level slow-increased zone had little
effect on the change in NPP | while the increased zone and rapid-increased zone had great influence on the NPP. Along with
the increase in the urban development level, land transformation mainly occurred from farmland to construction, forest to
construction, and water to construction. The rapid expansion of urban areas has led to increase in construction land and the

urban development level, which are the main reasons for the decrease in NPP.
Key Words: urban expansion; Nighttime light image; NPP; hotspots analysis; Taihu Lake basin
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Fig.1 Location of the Taihu Lake basin
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Fig.2 The makeup of annual NPP in the Taihu Lake basin from 2000 to 2010
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AHREIFE > 3.26%10°C 1 4.75x10°¢C, Bl AW IR T & AR BEHE N, 2010 4F NPP BMEARLIS S IX ¥ M i
A FH L S /D 148.03%10°¢C, (it sk NPP BB AR L1825 X 1Y) 44.87% , KI5 e 15 P b i AR Ay P 7
sk LA F I T S S50 SR T R AR B 3 S I NPP BRI R A
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Fig.9 Cold-hot spots spatial distribution of changing NPP in the Taihu Lake basin from 2000 to 2010

F1 2000 —2010 £ KIS NPP L% #mR (P<0.01) Rigi i F) I B R/ km?
Table 1 Land use change transition matrix of NPP's changes where cold-hot spots were in 99% confidence interval between 2000 and 2010 in

the Taihu Lake basin

#5(P<0.01) Hot-spots

¥ 15.(P<0.01) Cold-spots

it Mt feabalibii) K5k s¥il Hrity it VI K5k Js¥il]

Farmland Forest Constrcution Water Total Farmland Forest Constrcution ~ Water Total

HFH Farmland 355 41 49 12 457 1162 24 677 74 1937
it Forest 6 357 6 369 2 187 32 5 226
# B Construction 0 0 56 56 1 0 591 0 592
K3k Water 10 12 5 77 104 32 0 47 299 378
SR Total 371 410 116 89 986 1197 211 1347 378 3133
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&2 2000—2010 FAXHFRE NPP ZLIEH L (p<0.01) KIFX R NPP S {EEL
Table 2 changes of the total NPP where cold-hot spots were in 99% confidence interval between 2000 and 2010 in the Taihu Lake basin( 10°gC)
L (P<0.01) ¥ 5.(P<0.01)

b it HB K35k ¥l b it B K5k ISyl

Farmland Forest Constreution Water Total Farmland Forest Constreution Water Total
#HEHb Farmland 32.85 4.39 4.36 0.72 42.31 -116.94 -2.31 -76.08 -9.17  -204.49
it Forest 0.77 47.09 0.74 0.00  48.60 -0.11  -18.99 -3.26 -0.72  -23.08
AL Construction 0.00 0.00 4.94 0.00 4.94 -0.08 0.00 -63.94 0.00 -64.02
K3, Water 0.90 0.86 0.78 7.79 10.32 -3.12 0.00 -4.75 -30.42 -38.29
S Total 34.52 52.33 10.82 8.51 106.17 -120.24  -21.30 -148.03 -40.31 -329.88

4 ZEr5ii

41 #5i5

AR SCRFH DMSP/OLS B B AT YR AL S W AR T & 5 3 46 4K, 32 FH 248 05 B iE LR AE WY 5K i &
FEPE | AT A TSR A T e R S M B v G A 7 S s 3 A SR T AR AR, R RIS A A R AR NPP AR fk
FIFENR , Z51800F .

(1)2000—2010 4, Kb IR 4E 4 NPP AR fk i il & 388.79—452.54 ¢C m*a™' ,NPP Zfb S B ) T B4
P, AR NPP EZEPLE 400—600 ¢C m~2a™, NI IR 31.26%—48.37% , NPP & {H X 431 £ T 8 4
FA BB AR R BB AR X )2 530

(2)2000—2010 4F- , A WATE AL | 4530 L B 4 g 350 A S AL 4 R R DIk 348 T, VG g 500 LA B R 8 b X 348
G202 o SR TT AR E GEAS I N X6 NPP S04/ )y | MG X5 PRt g i X X NPP 224k 52 ma #0K

(3)2000—2010 4, NPP 75 AL 305 X 4= M S AU HE 7 S B % A FERF s G R, V8 55 X SR B8 A 7E#k
B AU L PRI B e FH b D R K ke st i Pt 2 1] RIS T 3al e e P b T AR S PRt 5k DA S ph ikl 2 3K
PRI BELTT % R JEE B 0, S T Bl NPP R AIG Y 222 J A
4.2 e

(1) A 30T MODIS-NPP 7 5B+ 19 2000—2010 4 K175 NPP “F- 3418 Fy 422.65 gC m 2 a™', 5
FIREEYZEIR (506.6 ¢C m™? a™ ) BT, B T RGEAE ™ 459 (168.8 ¢C m™2a™") o BFFEIX I I (] FF 51K
BRI Al AR 2% S SRR SR IR B NPP 22 2 BRI ARFT— oo e RIA T, T 11 4R BN
BT R RREE (UDL) SMARAR LR 3 v 7E— @ R R TH R 50 KA BT a5 | BEAE A %000 M A T &
T Ao ) AR A bR

(2) SREEIT K B BE B34 N S 20 NPP Ui /b B A 37 8 32 B 34, 380 DX 3 HH B NP P 338 Jii i 3nl BT 2 e
TRAAE )Ry, T AR 4T 7R B AR T LR Pl Fr 18 LA B ¥ | 3 M S5 b < DU 2 A 25 MR < D 55 bR A
PR R TRRSE ,  T XA IR HUR R BT & R B 1 DX 3 0 T e P R L, B
AR NPP, 2010 4 NPP BB AR TLYS 5 X 85 M i a5 A s s /0 148.03%10°gC, (5 it NPP B AE k%
SSIX Y 44.87% . PRI, K BRI 3K 2 R NPP BRI 0 Gk R 22| 5 R 2 AR 46 3 — 30 |
WG I DX ISR 00+, 03t AT A 15 FH b 7 A 2SR P (A, 50 38 0 T 2 R G B K, i v ki
BB A RIS im0,

(3) KI5 B TR A SR O B T B PR T R R SR AR T R AR B 2 1S N X X NPP 52 )
BN TGN X S PR 3 DX NPP AR b g ma B A, PRI, 7 2438 24 4 1 e S0 Ak 8 8 38 Y i 2 ke i
SKIK-, AT A BRI SRR A R R GRS I R B AR IR 5K 5 A SR A A 2k e B R R
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