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Effects of land-use change on net primary productivity in Beijing based on the

MODIS series
CHENG Fangyan, LIU Shiliang* , ZHANG Yueqiu, YIN Yijie, HOU Xiaoyun

State Key Laboratory of Water Environment Simulation , School of Environment, Beijing Normal University, Beijing 100875, China

Abstract; Understanding thedmpact of land-use change on Net Primary Productivity (NPP) is important in the elucidation
of the relationship between the carbon assimilation ability of vegetation and land-use changes at the regional scale, which is
also critical to the maintenance of regional ecological safety. Using Beijing as a case study, we analyzed the spatiotemporal
distribution of NPP | and the impact of land-use changes based on land-use maps and MODIS data downscaled by 30-m
resolution Landsat TM images from 2000 to 2012. The results revealed significant linear relationships between Landsat NDVI
and MODIS NPP. ( R’ values between 0.22 and 0.68, P < 0.01) and these linear functions were used to downscale the NPP
data for this region. The NPP levels were also significantly affected by the area allocation and distribution of different land-
use types. From 2000 to 2012, areas of woodland and grassland increased rapidly, whereas the area of farmland declined.
Overall, the NPP of Beijing increased from 1.23 million t C to 1.9 million t C, and 66% of NPP was contributed by
woodlands, followed by farmland (26%) and grassland (8% ). For 2000 to 2006, land area variations benefited NPP
growth and contributed 34% to its change, whereas the variations from 2006 to 2012 impeded NPP growth and contributed

27% to the change. Moreover, reduction of patch aggregation, and increment in patch density and patch richness density

ES&WH : ERARP G EHIUH (41530635) ; I A ABL 2 G i 1 (41571173)
Wi B #9:2016-06-30; P £& H kit B 83 :2017-04-25
# WIRAER Corresponding author.E-mail ; shiliangliu@ bnu.edu.cn

http ://www.ecologica.cn



18 1 JITHE A5 T MODIS F7 8 (18 5t ] AR AR 9 AR 7 1 9 52 5925

contributed to the enhancement of NPP. The results suggest that maintaining the current vegetation quantity and quality,

and increasing local landscape heterogeneity and diversity would improve NPP in Beijing.

Key Words: land-use change; net primary productivity; MOD17A3 NPP; spatiotemporal variation; landscape index
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Table 1 Variations of landscape indexes
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2012 5.19 0.46 6.60 1.02 1.23 98.44
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JE B ARG o AP I it R AR B A UORG B T — 25 R R A R 1) )

3.2 SUULAE JRAEAL X X 38 NPP AR L A5 M
3.2.0 ORI HAR TR X XI5, NPP A8 Ak ) 5% 1

2000—2012 4F b5t NPP S 2 Se K JE BRI AR Akl 34, 3 v] fig 5 X sk 4 i A R 28 78 i A8 A AT 56
20002006 4F- , Bt AR PR IEAS | 77 AR KB P AR, 1T 2006—2012 4F | ARkl T AR 3G D 2z , Bf b T AR KR
SLFEAR, X T RE S EUS B NPP (WREAS, (S5 A2 R4 13 4F gk b i B0 S5 R AIC, (HLL NPP S 734K
St R X A RE S R AEY P R A A O (H A R R Bk NPP 2 R NPP R Y 23% , 4 Ak b 1 AR
BRI EFAZE IR, 2000—2006 4F , -+ b F FH AR L AL 3 T X S NPP BY3EHS | 3X AT 2 55 1 I S0 A s iy 1
KA K MAE 2006—2012 4F, A Hu A T AR £ UM ] T X3k NPP A 38 1, 33 1] 58 -5 12 Bl A PR 39 K0 2%
M2 R e, H A TR RS A IX 5, NPP B B I R S0 | 7 DXt o 2 14 i 07 >4 B 4
FHHBZE R o], AE 5 X380 NPP,
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Table 3 Comparison of NPP models between this study and previous literatures

Sk A BERIZ R RIS e Iy HER
Data resource Model parameters Model type Resolution
T AE ) L2 NDVI XU — —
PR ] NDVI [EE W 0.86—0.97 1000 m
By IR NDVI BTN KO R — —

P A 2 141 NPP AESIREE A K B B2k Wi 0.83—0.90 500 m
AR A T k2 NDVI NPP HETT# 0.95—0.99 250 m
P A 25 142 NDVI LAT J BB A kW A @ e v 0.85 500 m
LN NDVI ZRIiHE 0.22—0.68 30 m

23] b, NPP 20 A 2R e s, PUAUAIR, 5 o R FH 2R AU R S5 % B, B b 1 NP A58 v i AR ) R A1, X 5
g 28 ok BURTR] A6 ST AP T B B0 R, 2012 AREE SR AE 2 A b KRBT S EB 63% , Hik
RN (28%)  iX P RNAAER I A6 7™ Ty 3408 8 AR o T bRl D 22 SR A0 A 7= 07 i rRl AR, 3 Pl e = B e i
HhHb NPP 7 ThkH
3.2.2 SR JRTEEAEIL S X NPP (15

FRT AL 5 NPP 2 GAHK, HAbFEE0 S NPP 2 2 1EA G, X v 68 5 MR A9 20 A5 A G, 31 1 40 i B
R MR ELA B R 0 NPP 7= Y I I 5 mp o A ) AR AR 22 TE A P2 e I PR 5 3 NPP 7= ik il R
PRIt Bl 25 RS A 8 00, DX 3R - b R FH B NPP AT BB FAIR . SoliAR )R 4845 5 NPP AH SC 1 2 dr fin sk, Z2 A AL 5

B R R RS X NPP AR AR A S LB i . X6 6 45 A R 48 B kAT £ 4 o b, 58— A F i
1 2R TE 90% LA | ,PRD SHDI .PD .FRAC F1 SPLIT 45 % TR/ 8 A6 AT 5iZ E RS AL 1%
55 RS T A R 3, 3 DMEG T NPP. Y BCE S 32 i MR, R BY RTe F & XA
R AL EAD 38T BT X I N ) AR AR BIE T SE8 , G 15— 8 T R SbR A [ B {3IE 338 214 1) AR AR BT i

4 #ig

JLHTHT NPP SR AEIT 13 a PN ISE S, X BUE AL W] 25200 1 DX NPP (70415, BRI AREfEAT,
2 LR PR B A 4R [T RE 1 A8 (b AR 5 (2l NPP 12 [R] A2 Ak, ] A VR 1 1 7™ OB 800 140 1 2R
AAHEL B AF- 151 B A 22 B2 ) NPP iz R AL ) 2= () oA, PR, 7 DX B, 7 589375 T A ] - 4
A AT YRR, A RE PRI E 2R g DX SR 5 A4 (B B RE 7 . TR, - M BB 1) A 0 S8 25 B2 R 3 NP, B
PR AN 6 B A I NPP I, BRESSR A KL O3 R 2 NPP FAi . EAh, XS NPP
RTINS (LA T R BRI R, 5 S8 3 DX LS SR B ZZ A X NPP 8 8 5 2 VR, mT AOh s DX 3l PRy AR 5 it
YRR 5 R O RRMCRIBITE 75 0T , 45 AR T AR R Bk, BECHI S0 b, A M) T Aty DI ) [ B BE 7, I
A5 BN DI AR 4 25 i)
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