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Effects of land-use changes on vegetation net primary productivity in the Three

Gorges Reservoir Area of Chongqing

ZHAO Xiao, ZHOU Wenzuo "~ , TIAN Luo, HE Wanhua, ZHANG Jincheng, LIU Donghong, YANG Fan
School of Geographical Sciences, Southwest University, Chongging 400715, China

Abstract ; It is significant to study the impact of land-use changes on vegetation net primary productivity (NPP) both for
elucidating the relationship between the carbon assimilation ability of vegetation and the land-use changes on a regional
scale, and for maintaining stability in ecosystem structures. By using the section of the Three Gorges Reservoir Area
(TGRA) in Chongqing as a study area, we analyzed the spatio-temporal distribution of NPP and the impact of land-use
changes on the regional NPP in term of landscape ecology based on the land-use maps and remote sensing data MOD17A3
from 2000 to 2015. The results revealed that the average annual NPP did not change much in over 16 years and it spatially
decreased from east to west. During the study period, the areas of woodland increased, whereas the areas of farmland and
grassland declined. The total NPP increased from 25.6 TgC to 28.5 TgC, in which comprised 44% in farmland, 40% in
woodland, and 14% in grassland. The rates of NPP variations induced by land-use changes in 2000—2005, 2005—2010,
and 2010—2015 were 26.49% , 59.76% , and 17.27% respectively. Shannon’s diversity index (SHDI) and patch density
(PD) were positively correlated with NPP, whereas the aggregation index ( AI) was negatively correlated with NPP. Both

the types and their changes of landscape patterns increased NPP. To improve the regional vegetation NPP, some measures,
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which includes optimizing the land-use pattern, increasing the landscape heterogeneity and patch density, emphasizing the
cultivation of young forest, and controlling the number of mature forests, need to be adopted by local governments in the

future.

Key Words: Three Gorges Reservoir Area ( TGRA ); net primary productivity of vegetation; land-use changes;

landscape index
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Table 1 MOD17A3 data compared with other model simulation values
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FEARE L, 5] 2002 AEHE N EN (L 668.02,2003 4FFE X HF IR E 7K , 78 X AE S AEEG 2w E K R
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F, H B BEEAE AR . 2000—2005 4F  NPP A8 fb S8R R K TR Z) (5 45% R e A8 0 X Ik 24 |5
29% W1 R IG K BYHLIX (9% ) FESFALEDTIE X By &8 (R E FAR) 52005—2010 4, NPP 2246 £ BN R E A
7 DX FR 5 H B R, 290 40% , HER R S AR (269 ) |, B 8 B AR A DX 3 (5% ) 32 B4 A IR XA o
WAL L B A IR X 52010—2015 4F NPP 240 R B8, 29 7 65% , R EE G T AR 28% , %2531
TEARALARHLIX ;2000—2015 4, 48 K AR/ X NPP (EORFFEGE , MY X B rPFEF 58 R ILAE , ol X = 32
e I IXHHE (B 3 E 4)

1 2000—2015 £ =ik FE X BEKE NPP H{ESHE 2 ZSEERXEKE 2000—2015 ££ NPP ZE 55 E
Fig.1 Distribution of the average annual NPP from 2000 to 2015 Fig.2 Difference of NPP from 2000 to 2015 in the Chongging
in the Chongqing TGRA TGRA

TGRA : = JEE[X. Three Gorges Reservoir Area
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Fig.3 NPP variation trend in the Chongqing TGRA from 2000 to 2015

FIFHAHEF R 1 km 1 4 308 FEGE , B ArcGIS 10.3 RS/ X L5 ( Zonal Statistics as Table)
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TgC 26.6 TeC 28.5 TgC, 7 MK K fa . HopBksbxt NPP St (STl iRk, 290 11.8 TeC, 5 NPP itk
449  FL AL NPP B2 4 10.7 TeC, (5 NPP A 40% ; B2 (5 NPP B AY 14% ; HoAt s 2 5
NPP S 2% (Kl 5)
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B4 2000—2015 F = IRERXEXE NPP EUREZ= @5 HE
Fig.4 Spatial distribution of NPP variation slope in Chongqing TGRA from 2000 to 2015
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Fig.5 Total NPP variation of the Chongqing TGRA in 2000,2005,2010,2015
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BN, FZR VT HE LRI (207 km? ) A5G40 ; b T AR /D | BR T e 0 S AR A1 | 3 e S 0l (83 km?)
FIHA FH b (53 km®) (% 2) .

R2 2000—2015 F Uk E X BHRER Lt F| AEBIERE km®
Table 2 Land—use transfer matrix of Chongqing TGRA from 2000 to 2015

2000\2015 B Farmland FHL Woodland B Grassland HiAlh Other land
#kith Farmland 19437.98 288.50 117.92 777.48
FHL Woodland 101.62 17564.16 51.019 85.11
B Grassland 83.03 207.50 6266.52 52.58
HAth Other land 6.23 1.20 1.12 1056.20

TGRA ; =% X Three Gorges Reservoir Area

2000—2015 4F  BFFE X S0 R8BSR 2 AL A K . SHDL A 4R f3-F- 39460 2.28 , MR T, 3R
BEPIETRIIE N PD {E R 0.32 , FEACRFFARE AL, 2 WS WL P4 AL JEE A2 A AN 5 AT S HI{EZY N 66.66, Al
I8/, R WA — b A 2SR AR v 3 A BERRAIR (R 3) o 3 MR BU B 1T W52 X5 WA Jm O 2 A - 55 W 2 A 1k
B, A A PSR B b EERRAIG, SOULm AR AR B A H AR AR e R

&3 2000,2005,.2010,.2015 EZIFEREXKKESUKRBIELE
Table 3 Landscape indexes of Chongqing TGRA in 2000,2005,2010,2015

A SO JRFEEL Landscape indexes AEfY WA JFFEEL Landscape indexes
Year SHDI PD Al Year SHDI PD Al
2000 2.28 0.32 67.23 2010 2.29 0.32 66.08
2005 2.27 0.32 67.23 2015 2.31 0.32 66.08

SHDI . F4e ZFE4 35 %% SHannon's Diversity Index ; PD ; BEHRZE E Patch Density;AI;ﬁFé%E Aggregation Index
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5) , PIHA SRR R AR Ml B 6T NPP AR fK A 520, 2000—2005 4F , M A8 £k i K, 36K TR ZY 650
km® ,NPP ARG T 25 0.02 TeC , 38 M8 B (0.02% ) A ; 0t 1 AL /)N, NPPAH R I 2 2005—2010 4,
MHBFFLEIE  NPP AR IE N, 316 (5.77% ) F; FEHb T AR 4R 220820 , (0 NPP L3811 ,2010—2015 47, Ak
TR AR TTHA /D | Ul /D W BE 45571 NPP AT SRR 301 (5.32% ) #a e ; B bb 1 AR 220 /0, H: NPP s gk 28 i,
2000—2015 4F , Bt AR 22/, HE NPP R BUA Sess s s/ D Fs i (& 6) o
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Fig.6 Effect of land-use changes on NPP
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A AL NPP A3 1 B0 fle HE AR HT , AR AR

‘ £4 TFHATHH NPP RETUHERE
kAl NPP B4 T 0.17 TeC, Tk 26.49% ;2005— T

Table 4 Contribution rate of land-use changes to total NPP variation

i S R & N
2010 4, LHUFIFTAE (AN T NPP 3K NPP O o ety
7 0.15 TeC, ﬁﬁk%jﬂ 59.76% ;2010—2015 s , + Hi ) Period Influence amount/ ( TgC) Contribution rate
FAEAE X NPP Al 2 BLOW A il £ T, NPP G i 2> 1 20002005 0-17 26.49
0.29 TeC, TR 17.27%. 2005—2010 -0.15 59.76
2010—2015 -0.29 17.27

3.4.2 FUEJRTRECELS NPP AT
PSS R 8 00 A RUFD NPP 434 4% 20 kmx
20 km AR/ INFI o3 B 3 2 (A Mg A SR RE T Y DLIZ R

P 3BT VLS JE S NPP HIERE  SHI: TEAL A 04 i 2005
XS R E A 102 S R, 2000—2015 4, SHDI *3 02 ;5812
PD 5 NPP 2 TEAH X, SHDI & 4RG3 H1 G 240K 0,228, &
0.216,0.205,0.198, PD 4 4E (3 HHC RELAM 5% 0.367, & °
0.210.0.231,0.198, Wi AT 5 NPP M1, &EmH % o2
K HT 4 -0.386 ,-0.343 . -0.370 . -0.321 (& 7) , §

SEINE 4 AAEBNEG 3 S ILRE R B AT R s P Al
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QIﬁEﬁ EP % ﬁi {57 E/J fl:q‘ {E fﬁ ﬁj]” é’ﬂ j\] 2.368.,2.332, Fig.7 Correlation between Landscape indexes and NPP
2.375.2.282 5 %iﬂﬁﬁﬁﬁu é/‘]j‘j 76% . 79% .78% .79% . SHDI . &4 £ £ % 48 %4 SHannon's Diversity Index; PD: 3 £t % fif
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