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Spatial-temporal variation of NPP and NDVI correlation in wetland of Yellow

River Delta based on MODIS data

JIANG Ruizhu', LI Xiuqi®, ZHU Yongan®, ZHANG Zhiguo' *
1 Life School of Shandong University, Jinan, 250100, China
2 Fresh Water Fishery Research Institute of Shandong Province, Jinan 250117, China

Abstract: Study of vegetation productivity and carbon sequestration of wetland ecosystem is a main research topic of global
carbon cycle and global change. The ecosystem productivity study of Yellow River Delta, a wetland delta with fastest
reclamation speed in China and in the world, is therefore extremely important. Due to human activities have affected all of
ecological systems, to find an expeditious way to assess the ecosystem health becomes the major topic of current study. Net
primary productivity (NPP) is a key component of terrestrial carbon cycle, and it is defined as the accumulative organic
matters by green plants per unit of time and space. NPP, the direct reflection of plant community productivity for a certain
natural environment, is the basis of matter and energy cycles of terrestrial ecosystem. The Normalized Difference Vegetation
Index has been used for many years to measure and monitor plant growth, vegetation cover, and biomass production from
multispectral satellite data. It is an indicator of vegetation growth and its spatial distribution has a close relationship with
climate conditions. We use MODIS NPP and NDVI data to analyze the characteristics of spatial-temporal variation of NPP
and NDVI in Yellow River Delta between 2001 and 2006. Distribution of NDVI shows that soil water-salt distribution is the
main controlling factor of plant growth in the delta. The distribution of primary productivity has been obviously affected by
human activities. We further built a new coastal regression model. As the changeable different regions which have different

distances from the coastline and which have different lengths, we discuss the correlation between annual NPP (aNPP) and

BEWE : BT A G AT LRI 515 4 % B (200805070 )
Wr#s B #7:2010-08-01 ; £1T B #7:2011-08-01
# WIRAER Corresponding author. E-mail ; zgzhang@ sdu. edu. cn

http ://www. ecologica. cn



22 # FEEAT 4 EET MODIS B = £ G NPP 55 NDVI AH G M I 258 25 L HRAE 6709

average annual NDVI ( ANDVI). Results suggest that distribution of wetland ecosystems in the Yellow River Delta has
obvious spatial heterogeneity from sea to land, along with the ecosystem succession. Mud flat along the coastline is a place
for developing ecosystem with a large amount of pioneer plants, which has high productivity and their aNPP is positively
related to ANDVI. Saline-alkali land has a low lever of aNPP because of higher concentration of salts; Agricultural land is a
developed mature ecosystem in which the nutrition circulates only inside the ecosystem and affected mostly by human
activities. Thus there is no directly relationship between aNPP and ANDVI in saline-alkali land and agriculture land,
Consequently, we preliminarily discussed the feasible regions in the Yellow River Delta that can use MODIS NDVI to
monitor their productivity. In the region where the distance to coastline is less than 6km, all of six simple regression models
for each year passed the significant F-test (a=0.01, R*0.86 — 0.97). Finally, to understand the time differentiation
characteristics of correlation coefficient between ANDVI and aNPP, we calculated the percentage size and the average aNPP
with different ANDVI value range. We figured out that resource competition may be one of the fact making the correlation
coefficient difference. Therefore, we can use NDVI to effectively monitor and manage the ecosystems and to increase their
productivity. Based on the research of the ecosystem productivity of Yellow River Delta, we can effectively understand the
regularity for change of productivity during the rapid economic development period, which can further guide the

administration of local ecosystems.

Key Words; MODIS; NPP; NDVI; Yellow River Delta; spatial distribution
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2001 aNPP = 1687.3ANDVI + 158.89 0.8645 258 757.45
2002 aNPP = 2080.6ANDVI + 97.126 0.9672 239 3439.62
2003 aNPP = 1981.4ANDVI + 128.72 0.9498 246 2250.36
2004 aNPP = 1876.9ANDVI + 133.35 0.9363 255 1798.48
2005 aNPP = 1751.0ANDVI + 150.71 0.9428 262 2078.62
2006 aNPP = 1712.5ANDVI + 112.38 0.9724 243 4190. 32
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B3 T AS R BT fef FH A RE ARG F O A AE MRS R P R I, 26 1 AT 0 4% 4F B = A N T T X
ANDVI—aNPP — o2& [ AR | 3475 1 i E /K «=0. 01 1Y F AN, R* 53k 0. 97, ik ik 0. 86, #i7Y
BRI PIA R R, 6 ANDVI A5 I 3500 = A P IEE B IX A aNPP S RhRLRE [ ol it R ml 4 7hY
3.5 {FEHBIX ANDVI 5 aNPP 3¢ 2 B9[] 43 S5 434

PR 3.3 [mH 7 FERY S5 A LIE 1, ANFE4EG ANDVI 5 aNPP [l )H 5 F2 A9 [ H 250 (B R abR) 5
I B R (R RR A #REE ) B — W22 5, ARIEZR 5 R A 4R A, I 8 850 K /N AT LS NDVI IR B IX.
aNPP RO O, T ANDVI S E X aNPP 19K /NAT UARELTE [1H 280, RBCHOK , S {E X ) ANDVI X )
aNPP MEUEMK UL, B ANDVI ARIEHEAE RN 4 9, 50 Gt T B4R B A Fe i), LA SGZ 3 N
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F2 o ANDVIRAEIX B ANDVI /NT 0. 1 B}, aNPP 4251 55 [0 )5 % B0 28 1k B 4L AR A1 7], 2001 .
2005 44,2003 2004 K2 ,2002 2006 4E i, Hi 3.1 AT %0, ANDVI AR X FE i 7 g ekt , % X 3 b 4y
P, AT DX AR R K R 0] RE T BB AE 7 IR AR, ANDVI S E X aNPP AR A5 L &2
Z ARYEAEAE ANDVI S5 RAE LA K 25 (5 X BT 5 FE A9 R 260, DA 2001 4FFF 4R 51 2005 4F 7 16 M IX 48 BY 55 3 740 457 34
31,2006 A4 IF R R, 2002 43 2003 4F 2 BB AR AR T O B 3K AT BB 2002 A [E1 I R BB R I LA
2002 AV b XA 55 B S, RN B /N, AR Z IR IR 4 S R AN 3, DR I B 5 B 5 58 0 R T 1Y)
TEOUT AR A R s b b, AR 1S R Bt /. 2002 4F LU, 345 A9 Rt 56 28 30 LU i —4F A3 P
WG BERE N, SR TE 4 0GR W AR B AR R T B Il H R B B AE 2D, 2006 4 ANDVI LY 05 4F 38
AT BB ARG S SE I, FF R T VR VM DR A 1 b

®2 FREMEA=RIMNEEHXER ANDVI 2RISR

Table 2 The segmented comparison of ANDVI along the coast region in Yellow River Delta in different years

Ay Year
ANDVI £ Vi 2001 2002 2003
ANDVI range for gradient HArI/ % HAr/ % — B4/ % —
Percentage aNPP Percentage aNPP Percentage aNPP
0.0—0.1 21 247.0 22 223.9 22 235.6
0.1—0.2 45 432.1 54 425.8 42 440.0
0.2—0.3 34 550.9 24 581.0 32 610.6
0.3—0.4 0 0.0 0 0.0 4 722.6
NDVI, .. 0.2894 0.2941 0.3427
A Year
ANDVI #f B 0 6l 2004 2005 2006
ANDVI range for gradient /% HAr % Hr %
Percentage aNPP Percentage aNPP Percentage aNPP
0.0—0.1 22 233.5 27 245.1 23 201.6
0.1—0.2 39 430.2 34 436.0 40 381.6
0.2—0.3 28 600.0 26 597.2 27 548.1
0.3—0.4 11 696.8 13 699.9 10 642.0
NDVI,, .. 0.3547 0.3696 0.3442
4 £t

JO7 JH T B TR HE AT A S R G S T BE AW S A 3 M, G A R R W, R AR TE (Ecological
Application ) 2% (¥ 3 43 2 — 14 3C T R R IR R R B FE TAEM™ . Hh T RGAH KR SEUM AR LR
P AT S BRI REAL: , fif e NPP EARE b % 2 (1) RUBE 30N (]l 7 2234 7 NPP S Ay it iod e rp AN [ DA R
Z IR ELAR ) B A RS A AR ARk S 0, AT Y SRR AR A DL R 5 BRARAR M BB AR 25 5 40,
B W E NPP A ST ) 4y BEATL AR AIF 5, DA™ A s ) RUBE AR, AR S T, 8 S HAT S8 e 0 22 ] R 2
R

SR T = DAL 0 A1 1) T 2 DR O R 055 R a0 i) =y i S8R 70704 B9 T2 B i LA B
T Ay St ) WA S A AR A, R R R O B I B 0 R SRR i/ 5 SR A SRR A e {EL el AR (L
X3, i T B R TR i o /N R i A 11 5 S 7K P40 B 13 o, ANDVT 9 25 i) A R 0 R - 4
SRR — B 873 SRR

TR =AU BT 1 B RO A AR R R BT A B 3 > ERE SRS, Ui X I 2 MR
MR A S R PUSII Bl R 26 I | i T2 NI S T % R GUA M 1) 12 X8 U TR A 25 &
G ——Wl i V5 R AR S R GO IZ R GUAL T A R IR BE, NI R G A 7 e, it X
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[ aNPP ~F-34J{E 5 , H ANDVI 5 aNPP (AHOC R 50 . $hidsi i 3 dh o0 & 8 AR A AR /> JF HAE A 98 I 1E
FF, R sl AR | R DIRRAR, R 218 RG M A7 I BIEAIL, aNPP RIRFEAL, 30 ANDVI 5
aNPP FAH G R BGR T R RMF b2 A KT 3™ 5, B A 7= i (B i TR 5 4840, 1a PO RE 5 78 1
ASAEAT B VEMISCEN S B A 77 7 2 W) S A 1T aNPP AN [6] T4 K BVEHIN &5 19 4= 77 1 NPP, 2l 1a AE2 )
BN, FETEAR ANDVI B, 25 8 — ) P BR800 DA B R PH s JE L L A e = i g i, TR Ui
ANDVI A BEA RS NI 50 6 L 110 R B IX I () A 0k 7 2 A 00, BT L ANDVIL 5 aNPP 4 A 56 PE 5L
BRAUKH SR L, BTV AT G (X H: 2 SR B e S B A FH b, BT DU X S P aNPP 21K, iz,
H P i L DN 28N B BRI 05 ol 00 ko A DA A P R 2 8 Ao 8, BT — R I A R R PR — | i e
i ANBEA ORI 28 (B 3205, B R e A R, B — DR ASBE 784 A BRI, AR RO BU B 2 1y
MBI AT I TR, PR, ANDVI 5 aNPP AHOC RE 311 FRAE 5 aNPP 1945 8] 73 A7 R AE AR AL, aNPP 1Y /N5
T ANDVI 5 aNPP FYAHSCHM: 80T = M PN AR R G050 A0 HAG W 0 A e 2 R S P DR IR b 40 A TV X A
P I aNPP 30 {H AR 5 EL ANDVI 55 aNPP AHCHERE R 5 b (8] M SR $h 08 e b, B - B Eh 4> 1, &
SRR A= 7= T HRARAR ; B A B Hb 3z A28 T 4™ 8, i TR 284k, 1a SR AE ™ 1 R R, S5
ANDVI 5 aNPP B et B AHSC A B0 . 244R , ANDVI Fir B e iR AF 0 78 56 132 T LA D032 b DX i £ KR
B, 0 W PR v 4 L, ANDVT B30 A5 A9 VIR i 1X, 08 UR A5 2] 7 20 A, DR ae A 7 g 4 5 T 14 s L 1XC
ANDVI E Bt &, DA Z (B 805 5w G o6 R IR AR 7= Ty Bl 2 BEAIG . N3k NDVI A9 3 FH A gl 8 4Ky
B— RIS X3, R OA B % T A5 A4 13 PR, 45 B HI T U S etk v

FIF MODIS EHE b5 20T — AU M X, BRI 1A 6 2 223 [B] 40 A0 RORG B B23K A5 A i b IX 1 S PR i,
JH ANDVI J aNPP HEN7 (14 880 0] — 7 PN T b X A= 7 D) A A AL Al 3 o= 0. 01 1Y i RSP F R I3k 2]
ARG B0 A , DI MODIS 32 JEEICH S A W % 967 b X 0 24 77 F3 78 Ak & AT 47 4, ] LA ] NDVI %08 K
RS 4 BB T = A N R B A A A R, A BV VR IR S A S R SR A T
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