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SPATIOTEMPORAL VARIATION OF VEGETATION COVERAGE
ON LANDSCAPE SCALE IN HILLY LOESS REGION:
A Case Study of Jincheng City in Shanxi Province

CAO Hui', LIU Li-wen?, LI Yu-ke', WEN Qiu-yuan'
1. Mudanjiang Natural Resources Comprehensive Survey Center, CGS, Mudanjiang 157021, Heilongjiang Province , China;
2. School of Resources and Environment, Shanxi Agricultural University, Tatyuan 030031, China

Abstract: Vegetation coverage is the main factor affecting the evaluation of regional eco-environment. Through the
landscape ecological analysis method, the vegetation coverage index (VCI) is acquired to study the spatiotemporal
variation of vegetation coverage in Jincheng City of Shanxi Province based on the MOD13(Q1 remote sensing data during
2006-2015. The results indicate that the vegetation coverage show an increasing trend, dominated by high coverage
vegetation. The distribution of VCI is positively correlated with elevation and slope, i.e., the higher elevation and the
steeper slope, the greater VCI. The vegetation coverage types show a concentrated tendency at landscape scale, while
the internal heterogeneity and diversity of landscape are reduced, the high vegetation coverage patch becomes more
dominant and gradually superior. At patch scale, high coverage vegetation is dominant, with increasing proportion of
patch. Furthermore, the high coverage vegetation is characterized by reduced landscape fragmentation and complexity,
and gradually regular shape.
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Fig. 1 Topography and location map of the study area

IR T A A A 2 I TR T 0 Bt 1 2 RS
o, BB BRI, AR E N BRI R A e 2. A0
¥ H BETEL 2 563 h, A 3SR 10.2~12 CL, 413
KK 2 626~750 mm. 5 A HITE A4 S5 AN 2 4= 0 Hb 5
FEOEW T EE RO EE, AR 5 R A T
33.6%, Lhi5amiMRHE R 70% 22 47 R AR IR AR
F A0, A —Ha BUE T 700 hm? B9 546 £R
AR, TR L P A ME— 1Y R AR, AL T ST S 25%
10* hm? DA b AR SR PRl o - M AR 30% , H #&
TR FE .

2 HURFEIEALIE
2.1 HIER

D RE RS 2T NASA PRt ny =50,
B 4325 8 MOD13Q1 7 iy, A 53 Fir £ FH 14 72
2006—2015 475 3 17 0 —Fb A6 9 48 L (ND VD) 08
25 8] K IFIR] 209K 435k 250 m # 16 d. i8R E &
AR IE RAEIE = R S A0 B, T LS 47


http://www.fineprint.cn

532 oo B

Ej

"R 2022 4£

FTRESE. F T ARRBEFE 11 TG4 DEM 048 B
A FE FR 25 [0 8 = (www.gscloud.en ) , BUHE3HER
k30 m, AR CESCHE AT A H 3 SR
22 HEHBENR
FEIRCAEASIAERROOTNHAR NI (H) 192—2015)),
ARBUE BB S HR20(C) , FR4 G m ARFIE AR 220 4R
it AR (B0 BT 43 2 30 A0 30 T e, XA o 7 o e T LA
PR TSR 5 A AR 55 (€< 0.6)
AR B 75 (0.6~0.7)  H BE AR 4% 88 75 (0.7~0.8) LA
R R A 55 (0.8~0.9) RS 75 (€ =0.9) (1 2).

A de L ko=

Bl 2 2006—2015 4353k T F A 0k 7 w5 40 g A

Fig. 2 Classification map of average vegetation coverage in

Jincheng City during 2006-2015

1— A 2 (low vegetation coverage); 2—4U K 15 78 35 (relatively

low vegetation coverage); 3—' JE AH #f & T (moderate vegetation

coverage ) ; 4—45 T Al B 7 35 (relatively high vegetation coverage); 5—
78 25 (high vegetation coverage)

23 =WMIBHHEEFITE

SO SRy 20 B 72— RR IS S5 UL 45 #4g 4 aE A1 2 (]

TCE A 1%, S oA A o 8 (e T i

162 BEET A ST B Sy 1125270 238 58 38 v A e 7 T

R VIR PSS Y RUBE th BE R BT AR (CA) (50U

GO P BEHECE (NP) (B B2 (PD) VBIUAT 5 991 458

D) SOWIARFEE(LSD) AR ZHEHAEE(SHDI) |

TrAH S PE4E 80 (SHED) FA4E RIEM 48 4n. i2 H

FRAGSTATS3.3 B34 T 50RO 540 B 50Uy

235 (8] 53 AT REAE R AR AT

3 BER5H9W
31 HEHEBEEEFEART
S WL TE ARAE R 0 B s WA s AR AR 1) R 2SR, 2

=BV IRER IR (0B -2 i =S UNT Y aboral I NCIES
RUBEH i AE W B AR RIS B SR 22 5 H
A EBE R W E 3 N EE BT A, 2006—
2015 4, R A B 7 B A v A i ) s oW T R
SO AR B AT e i A R R A T
SRR U Al /b, For, e AR A i s U T AR D A
SoHA R ARG N 116.07 km?, B R E K 12.24% , 1%
TN 13.24%/10 a; HHREFE BT 55 5 00 i AR D e &2
ik 86.97 km?, W/ IE K 9.17% , Jdi N 8.50%/10 a;
A v R T T S O TR 0 27.87 km?, M Jii i Ay
2.93% , 344 4.60%/10 a; FAE B A 55 500 A AR
P 55 s L T R A3 ek 2D 3.6 km?® 1 53.40 km?, Jik
IR EE 535K 0.38% 1 5.63% , B 43 H 2.51%/10 a
F1 6.8%/10 a. 7 2009 4FEHijJ , AR B 76 3 . B2 A
55 AR LRI ZY, 2009 4 J5 AN [ S5 AR 9l 78 56 10 =
WA B AR, 5 2009 £ SER BEAE LR,
HRPE IR T2 A FIFSE 2, 2009 4E kIR EE AR /K BN
2006—2015 A5 ARME, AR THEA K, P2
2009 AR 75 5 A AV o 7 5 T R 22 At
LA A T TR D

2015 . “

Hir: W e N

2013 E— B ——

B e e
Lo IN | ————— v —— z
b 000 - . T §

2000 | s B4

2008 — e | 0 5

2007 — e —

2006 _

m II.KI !‘f:ll .I:;IP -1-|.K'l :'“.:III fll;bil '.'l'jﬂl HI;{I ‘\.'I;l'.l 11K}
HE A8 L km”

K3 2006—2015 AT A [ R B i S T AU He 122
Fig. 3 Changes of area and proportion by vegetation coverage
levels in Jincheng City during 2006-2015
I—{RHIP A 5 (low vegetation coverage); 2—ARA Bl 4 3 (relatively
low vegetation coverage); 3—" i #f % 3 (moderate vegetation
coverage ) ; 4—4 T Fl B 35 (relatively high vegetation coverage); 5—
78 75 (high vegetation coverage )

32 HEHEBZHNTEWL
321 AREERTEHEBEZEHTU
ARG BRI W73 L 25 S WEFE IXHUB R AL R T


http://www.fineprint.cn

55 4 ) W 25 EETRURER R e DO R s 2 A8k 533

SRR RSN 52 <600 m.600~1000 m,1000~1400 m .
1400~1800 m.>1800 m, ZrHTHF5T X AS[R] A H
B TR BN PR AR L.

M 1R LIE 1, T 2006—2015 F A
TR AR TS AR B R B ETRROHAE, YERE
e, R A T R B G 2 B L A A e
FK. B 2015 4F SRR/ T 600 m IAE B 55 8 B0
# 0.82, #H LT 2006 FHE K 8.31%; =i 600~1000 m
R B o5 45 BOA P 0.81, A H T 2006 4F B K
6.17%; = 1000~1400 m FFE W7 56 15 BGA F) 0.94,
FHELTF 2006 344 6.07% ; =i f2 1400~1800 m [ 4
FEAERORT) 1, MET 2006 £ K 2.15%. 7E 2009
A AR R T AR SR PR RO R R AN, R
T 2009 A T RN SRR 2 AR TFE A K. R
R R UL, 2B X AR B 35 AR X 10 AR [EDERE Y.
222 ARWETHEEESIEHNETL

MRS — UK 4 [ A M A Bk 3 5 o0 R Z oK
FERIA3 R 5 25:0~20.2~6° .6~15° .15~25° . >25°, 5%
AN BE T 14 F o 7 5 A8 B A PR AR AL

WAy HT R 2 ATAL BT 2006-2015 AN [F] 3
JET BIAA B SEAE E SR B BT AR, BEE YA
I, AR A AL A T v L R R RS R M
0 R 2015 4F, HEEE 0~20 B B B 2 45 565075,
AHELTF 2006 3K 5.32%; 3B 2~6° IO AH # 2 55 45
Bk E] 0.77, ML T 2006 F1E K 5.49% ; 35 JE 6~15°
Ml B 78 55 48 BOA 3 0.84, AH LT 2006 4E B K
6.22% ; YW 15~25° I I FE AU AS 5 15 206 21 0.92, 4H
T 2006 4FHGHK 6.34%; 58K T 25 Rt HE A T T
Bk F) 0.99, MEHT 2006 FH K 5.77%. 1E 2009 4
B, AN TRV BE T (AR 1 7 25 48 B3 /ML 7E 2012
AR, AN [RI3E BE T AR e S B R, X
EMIBE KA BB VIR
323 AREMERTTEEESIEHNTL

Sy BTHE B B 55 HR B A ) — A~ EE e R T
FEHB PR T, T2 X AR A B 2006—2015 4 1 AH 8
BRAEEHTETE, AT AN R LB T R Bk A
PSSR BN AR AL (3 3). HF 8 B A Arin ok
BT BB BH B BRI X

R1 20062015 FEHH AR SRERBESEHEN
Table 1 Changes of vegetation coverage index by elevations in Jincheng City during 2006—2015

AR m 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 FHE
<600 0.76 0.75 0.76 0.73 0.77 0.78 0.82 0.77 0.78 0.82 0.77
600~1000 0.76 0.75 0.76 0.71 0.76 0.78 0.82 0.76 0.78 0.81 0.77
1000~1400  0.89 0.89 0.90 0.88 0.90 0.91 0.94 0.90 0.93 0.94 0.91
1400~1800  0.98 0.98 0.99 0.98 1.00 1.00 1.00 0.99 1.00 1.00 0.99
>1800 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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Table 2 Changes of vegetation coverage index by slope gradients in Jincheng City during 2006—2015

YeRgP 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 FHIE
0~2 0.71 0.70 0.70 0.64 0.69 0.72 0.76 0.69 0.72 0.75 0.71
2~6 0.73 0.71 0.72 0.66 0.71 0.74 0.78 0.71 0.73 0.77 0.73
6~15 0.79 0.78 0.79 0.74 0.79 0.80 0.84 0.79 0.81 0.84 0.80
15~25 0.87 0.86 0.87 0.85 0.88 0.89 0.92 0.88 0.90 0.92 0.89
>25 0.94 0.94 0.95 0.94 0.96 0.96 0.98 0.95 0.97 0.99 0.96
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Table 3 Changes of vegetation coverage index by geographical units in Jincheng City during 2006—2015
X 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
H kT 0.82 0.82 0.83 0.79 0.83 0.84 0.88 0.83 0.85 0.87
WX 0.83 0.81 0.82 0.83 0.83 0.85 0.89 0.81 0.84 0.86
KB 0.85 0.84 0.85 0.81 0.85 0.88 0.89 0.86 0.88 0.90
= 0.74 0.72 0.72 0.65 0.68 0.73 0.78 0.70 0.73 0.78
)1 H 0.89 0.88 0.88 0.88 0.90 0.89 0.94 0.88 0.91 0.93
120 8% 0.83 0.84 0.85 0.79 0.87 0.86 0.89 0.86 0.88 0.89
FME 0.77 0.76 0.77 0.74 0.77 0.79 0.83 0.77 0.79 0.82
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Fig. 5 Variation diagrams of patch types by vegetation coverage levels in Jincheng City during 2006-2015
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