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Analysis of spatial patterns of NDVI over the Circum-Bohai Sea region based
on semi-variogram
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Abstract: The spatial-temporal characteristics of vegetation cover in the Circum-Bohai Sea Region from 1999 to 2009 were
studied based on annual NDVI data and semi-variogram. Main conclusions are as follows. 1) The vegetation cover of Liaoning
exhibited the highest continuity, while the fragmentization of the vegetation cover in Shandong Province was outstanding; impacts
of terrain on the spatial distribution of vegetation cover were stronger than those of climate factors in Liaoning Province, while in
Shandong Province and the Beijing-Tianjin-Hebei region, impacts of temperature were stronger than those of moisture; 2)
Structural factors are dominating factors that impact on spatial patterns of vegetation cover in Liaoning Province, Shandong
Province and Beijing-Tianjin-Hebei region, however, their impacts showed a weakening trend; 3) Directions in which the
spatial patterns of vegetation cover were most continuous in Liaoning province, Shandong province and Beijing-Tianjin-Hebei
region were northeast-southwest (30°), northwest-southeast (150°) and northwest-southeast (135°), respectively, indicating the
variability of impact factors’ distribution and their roles in influencing the spatial patterns of vegetation cover.

Key words: semi-variogram; spatial autocorrelation; spatial variation; NDVI; Circum-Bohai Sea region

ks B #3: 2012-10-29; 1&3T H#A: 2013-06-08

HEEWA: PEREEGENREEE TR 05 H (kzex2-yw-224), T EREEBEHE 5 SRR L I— RO SRR I BRMCEIE AT K FE(XDA05130703)

TEZEN: JF£(1988—), %, WRgAELEN, WLAFR AR, £ 2Nl 52 ol PR 55 AR A R T v 5y b 0 Y500 00 VA D T F Y, E-mail:
wuting438891@sina.com

*BIEMEE: #4055, E-mail: xyhou@yic.ac.cn



314 A ST < = 33 %

il

1

] s = R /78 25 A A(LUCC)RF 7T TR 222
W2 T L 5 R AR AL K A% B,
DRI, %00 = St R FH /78 5 25 AR Ak 1) 7 924K R e 3L
TFFUIX 5k 5 Ak - b R /2 5 7 A0 R 4 5 R
T B P, T4k, GIS 538 EEA (P
JEAF AR T LA AR 78 s 5L
REFEA . R oA B TR AR AIE TR A A2 - R
e WA O A2 —; R 2 0k S
HARL R Z R T, , AP gt gl
ARSIV Fe N SCaE RV A AR i A SR, W
ST S 3 WAL A TR 5 1 72 TR0 SRR HE A B T B A AT
P N ERE AL, DR AES REM RS
BRI SRR . MERE 7 A% SRR IR R 8 PRk
IR Ty, ARG 30w A W) — AR A5 2 B
{1 A 55 R 25

WL AE ARG A MG T 2 J7 3k DX 3 A% o 1% [
M JRARFAE (1 58 B U A T A T A,
AR R EL. Moran’s T Fa480. 74805, Huy, b
Geit2E 7 OB 2 N T A B ST,
I 38K 43 1 23 1) 0 AR ) P (1045 ) 1 A1
S ST R B 1 28 ) AR O K AR
BEVR AR R e Wi T SR U M RE A I 23 [A)
SRS AEH. R A A3 TR SR A 2 AR 11
SR BRI AR 25 Sk g 2
A (P25 A% SRR I, 14K [ P A R AH DG 54l H
WL, Hll, Michael iz 2238 5 ok R4t
PRIE A 1R 25 18] 23 A AT, Luiz 25636 138 89,
R FH T D A7 - 38 M 3Eb B4y W AR I TR R )
) 3 A 1, Chu 25454 TR ESE R
BRI DL KA A A S, BRI e 3
Ko R A 253 i) A% S 11 7 S5 A S B £ s i 4 U
Zhu Z:F ] GIMMS/NDVI &8 E a8, 454 Bk
B RARGE . TR SEE BT T SA AR A
SRR 1) 2% 1) 43 A e e i (A 32 1T, g 52 250k
A R A A, IR AN [R) R AR B % R A% )
(PR N I ARARLE, AR L 148 75 T R A8 1 2% ) e
PEIL SRR AR IE T 3S B bR P AR
S5 20 R PR (1) SRR A0 Ak JRREAT T WY, ks
HOARIF S T 52 oty oo UM A T 6 1) 2 TR A SR e 22
Sandi 25 F -8 S bR B E 51K o O 4R R Al

DR 5 Ny iy A KPR TSR LH AP Y & e
LB MEIIAI G R P, Nancy R b B2 &
(1 2% 1) 5 g 5 A AR AT S AR B ) 223 [ 45 A4 DL PR~
AR S bR B PR 1 7 R AIE o 2 IR A DGR R P4

M X b b . AR AE R AR IR 45 53,
& AR KL R R, RS R A,
AR, WL e, XA LR
JERGE, TS GRIT S BRI = Ml 2 e v B 22 5
BER IS =M, (I, T2 MR ZI NSRS 30, i,
kT A AN R AR KRR TR A Aok
AREPH KHE ERRGE PSS, XX XK
(RIREL A B w2 T AR RIS, I 5 U 3%
(I RIAH B n, A9 R BT o (R A5 1A% Ry i 2 T —
SEMARL . D, ASCRIIIA ) NDVI Hdis A
AR SRR BT, RN I DR R
() 225 (R R Jeg I e HA AR 25, JF Ik T A0 5 bR
b2 i 3G, T 2 U 2 ) A e 8 o 2 TR Jg S G
THAR (Y T 2 M A 52 o WE9E 5 A0 PEA R e 2t DX 3k
ERRGE BRI .

2 BIRSHE

2.1 HERIESLE
ffFH 1999—2009 4E[H] ] SPOT VGT-S10 /= f,
RN 1 km, B ERRE A, %tk
L MR EERIE . BORRI g LRI R, 2l T
KARZIE  Fas I IE 5 UL IE, Rl ik G g 3Rk
. 7E ArcGIS 3 TR 5T X AT IBUL St 5 B B ar
FENE, SO 55 T X I A, T A A0 R
Albers SFFRRAHERY, Bl JEEE S 0—255
Z 1) DN AR, T Bk S ok Bz, A b
NDVI=0.004xDN-0.1 (1)

2.2 A RESEHR

K FH I8 FH 0 Al A A (MVC, Maximum value
composite)FEAT I [A] JUEEAR e, 19 31)4F ] NDVIAH,
R ] [ IR 20 B e KRR B e B 45 1)
AU/ W/

NDVI,=Max(NDVI,) ()
2P, NDVIL 25 i 4E1f) NDVI{H, NDVI; 255 i 45
J FJ¥ NDVI &,
23 TREHLCV
THELIN (] 77 41 AR B F8 B0 A8 v R4, T



24 Ppot, S FET AR e B ) I X ND VI 2 (BB R R T 315

PR 78 5 M e Pk B gt ik aE . R
I, BRI 1999—2009 4 [a) 4 ]
NDVI W [AF 5 A 7 2 4, DUE-F I S Ae e i,
A R

cr.=2 3)
X

X, CVARTRARRLL, o 4R NDVI I R 751 (K]
W2, x BRI FAI M. CVAHEK, R
B o AR, IR 0 o e S AR O ez
TR o A e o B, IR A B B R
24 ¥TREH

AR S R B AT ) S A T Je 1 A S A
JEE 159 A5 TR I G FOR IR B 38 (W A3 AR . 7
AL BT AR AR B A R, 2l S ek K
AN A WSl

N(h)

y(h)=(/2N(h) Y [Z(x)-Z(x; + ) (4)

i=1

A, Zoo) N XA L AR 5, B NDVIAE; A PFE
A p5 23 () 43 BB EE B, N(h) 2 25 (R BE 25 b RS p (1)
MG Zo) R Z(ei+h) o3 e RIS AR B Z(o) 76 7% (1)
PLE x; M x+h EIEEG=1,2, -, N(h); y(h) I FE
h BT A REA A R S I3 Bk A X
A AT AT BB IE S h WEEAR A 1Y, 4
HIET hym) A8 S iR B 26

AR S R ) B AR R UG AN B R e
RPN S e s 2. — I a4k
FiY(Exponential model). ERIi#%Y(Spherical model)-
AR Y (Gaussian model) A% PE 4% 78 (Linear model)
PURNHLA BT, FF FH AR 221 7 FI(RSS) i 245 28 55 4
P VO LR B, /N U P P Bk vy, [ B P o 22
(PR B SR, OB . XX A
i, B RE y A G 1A%, T HS T A
Koo 7R S bR ECAN TG FE T ) 53 M T A X 34 Jeg )
I, FROA % 0] R VEAR S e A 478 S e A Ry
PR O7 1 K3, B[ 25 RE R B 5 7 s, Bk 1)
SRR SR T S A ) [ I S ) S A
SRR, R A R e TR B I S A AR
ZEFEGH sill(Co+C) BL8:T7 22 (Co) ML FE(a). U E
1 Fr7R:

FEAMH sill(CorC)h DRI F 1 A e, JL

m O B 53

P50 . S

He
& .
ffif oo ;2 :

k4

E1 TRE
Fig.1 Semi-variogram
T BRGAE(Co) R IXIRAZ B 5 72, L — B A
PE, BIASBEAT B ) 2522 i B2 it & {H (O W &
T DX PR 20 PR BT 5 S PR AR AR S, A S R
At ARRE(a) N XA AR A AR A R,
BN A AEZAE T 2 N A A A A ARG AR,
B A A, AU e ey, AR A VE [ 2 AR X
IRAL AR R TE ARG R, KA 22 R I o

fEM A ST, — 7 il PUE T e s
He S E A ELAE(C/Cot O AR BB 7% X Sk At AR
PR 2 ]S AR A R B R P A R A At s,
BB 1S 5 2 1R DX sl A ) 22 ] A S - A
(R IR AT B R i ) Bt 30 45 DR 3R
U R, W35 ] 45 R P ke 5 DS 1) X A A2
SR 7 ) AR SRS S A (2 0 R 7 A 2 A R
FRiEAEY . U7 1, & A] A R v S AR R AT
AIABLIX SR AL AR B SR AT B K/, B X A AR
) AR DR A R B,

3 BRI

3.1 FRENDVIFIIMEEM

TEAG 0 RO BE VSRR A Fi 5] 8] P 51 (1) 78 e 2R 4
CV, 3%~ HXGEIFER 1o = AITBHN =A
AR S RN T 15%IP5 0 EL & A XS5 ok
LI 95%, HIEH/NT 7.5%, KU
HEHLIX NDVI K& A7 R a2 R OLE 1999—
2009 4E[H] . 1999—2003 4[] LA f 2004—2009 4 [i]
PItbikasE, 4R NDVI A F 51 2 A IR G (1A
KMk, oI a) P A ERAS () 2 A~ HeR SR v T
HE— 25 43 W 85 1o Ti) B PR 45 1t X e 2 789 6 40 AT 1 2 1)
7008 S R % ) A OGP A



316 O 33 %
*1 FXEARMNEERAKSLIT
Tab. 1 Statistical characterization of C.V. of different districts
IFX N Bt (0,15) (15,30) (30,100) B
Ly 1999—2009 98.91 0.96 0.13 5.77
BT 1999—2009 95.30 4.62 0.09 6.90
% 1999—2009 96.75 2.87 0.38 7.22
Ly 1999—2003 99.45 0.48 0.07 4.47
A 1999—2003 96.55 3.41 0.04 5.64
% 1999—2003 98.40 1.52 0.08 5.74
Ly 2004—2009 99.82 0.17 0.01 3.21
BT 2004—2009 97.98 1.98 0.04 4.02
% 2004—2009 99.35 0.54 0.11 3.97
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Tab.2 Model parameters of isotropic variogram for regional vegetation cover

LAY BREN07 WEE SR S A5 F/km
L Fa%k 87.47 0.975 0.659 503.0
RS BRI 1.75 0.995 0.704 337.0
%R e ¥k 32.00 0.993 0.550 168.0
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Tab.4 Model parameters of isotropic variogram for regional vegetation cover in 1999-2003

A B 25/10° W 4t 25 i /km
Ly fr 1.03 0.978 0.721 411.9
S BRI 4.19 0.983 0.872 2812
I fe ¥ 5.19 0.975 0.735 504.3
5 2004—2009 & XEHE S Z EREF T FRERESE
Tab.5 Model parameters of isotropic variogram for regional vegetation cover in 2004-2009
EPSey i ait] TR 25107 WEE S 25 F/km
Ly TR0 5.58 0.982 0.709 206.1
SUHEEL fe ¥ 41.05 0.983 0.782 391.5
I iR 12.70 0.987 0.645 383.7
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