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Landscape pattern analysis on change of fractional vegetation cover between karst
and no-karst areas: a case study in Hechi District, Guangxi Zhuang Autonomous
Region

WANG Mingchong, WANG Xizhi*, LIANG Zhaoxiong, WEI Xinghu, LI Huixia

Center for Research of Territorial Resource Environment and Tourism ,Foshan University , Foshan 528000, China

Abstract. With the Landsat-TM images in 1990,2000 and 2010 as a data source, fractional vegetation cover in Hechi
District was calculated by using the dimidiate pixel model based on NDVI and was classified into five grades. Overlaying the
fractional vegetation cover maps and the geological map, the impact on fractional vegetation cover exerted by geological
structure was analyzed. Finally, the landscape pattern of change in fractional vegetation cover during this period was studied
using a landscape pattern analysis program FRAGSTATS by analyzing 10 Landscape indices at class-level and at landscape-
level to show the changing feature of landscape pattern. The results indicate that: 1) The fractional vegetation cover in the
study area was increased from 1990 to 2010 and the region with high and relatively high vegetation fractions were still
dominant in the area. 2) The landscape heterogeneity and fragmentation of the study area were declined, while landscape

dominance was increased in the study area. 3) The patch shape of the study area mainly depended on natural landform and

EE& TR 1 ERHER AT 30T H (KZCX2-XB3-10) 3 FZK ARFHFILETH (31070426) 5 THEIBE FA SO SRR U B 450 H
(13YJAZHO041)

Y5 B H#A:2013-11-29; 1&iT HH3:2014-04-24

# WM iHA/EZH Corresponding author. E-mail ; wangxizhi71@ 163.com

http ://www.ecologica.cn



3436 VST

% 34 &

natural environment condition from 1990 to 2010. 4) The aggregation degree of the whole landscape was generally increased.

The whole landscape in the study area has been more and more controled by several types of the vegetation coverage grades

during 1990—2010.

The ecological restoration of vegetation landscape in the study area was significant, which tallies with economic social

development in the stage of 1990—2010. The research findings will lead to the change of ecological restoration of vegetation

landscape in no-karst district is more obvious than it in karst district. The landscape in karst district is more scattered and

more complex than it in no-karst district. Ecological conditions in karst district is more easily destroyed and difficultly

restored than it in no-karst district. These may explain the particularity of karst ecosystem.

Key Words: Karst district; land cover change; fractional vegetation cover; landscape pattern analysis; Hechi
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Table 1  The value of NDVI,,; and NDVI,, in the model of

vegetation coverage

- G/ Year NDVI_; NDVI,,
AH A 1 2
Ehigee g . 1990 0.11 0.53
ARSCEEE W X AR g 48 Bt B R (K 2) A 2000 0.13 0.67
EAE DX IR ARG O, 75 21 907 3 117 A Bk 7 55 R AR AL op 2010 0.17 0.67
NDVI_, 1 NDVI, f{E L& 1,
T o12x100F 19904
o
s 1.0X108F
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z
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Fig.2 The Histogram of NDVI in the study area from 1990 to 2010
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Fig.3 The classification diagram of vegetation coverage in the study area from 1990 to 2010
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Table 2 Vegetation coverage changes in the study area from 1990 to 2010
1990 4 2000 4 2010 4F 2000—1990 2010—2000 2010—1990
Z Type
CA/hm? % CA/hm? % CA/hm? % CA/hm? % CA/hm? % CA/hm® %
WEHTEE CRERCESX 120943.98  8.80  145007.55  10.55  75299.67  5.48  24063.57 175 -69707.88  -5.07 -45644.31 -3.32
XHE AiRMpAETEX.  238648.14  17.36  115856.28  8.43 11737548  8.54  -122791.86 -8.93  1519.20 0.11  -121272.66 -8.82
TRWEERX 18022698  13.11  160523.19  11.67 13585797  9.88  -19703.79 -1.43  -24665.22 -1.79  -44369.01 -3.23
RS RX  439527.33 3197 417041.55  30.33 36772119 26.74  -22485.78  -1.64 -49320.36  -3.59  -71806.14 -5.22
EBAE X 395664.12  28.78  536581.98  39.02  678756.24  49.36  140917.86  10.25 14217426  10.34  283092.12 20.59
it 1375010.55(100.00)
AEm i A X 8141598 412 113763.96 576  78762.78  3.98  32347.98 1.64  -35001.18 -1.77  -2653.20 -0.13
FXE RS 14251518 7.21 119666.79  6.05  65141.82  3.30  -22848.39 -1.16 -54524.97 -2.76  -77373.36 -3.91
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Sl Type 1990 4F: 2000 4F 2010 4F 2000—1990 2010—2000 2010—1990

’ CA/hm? % CA/hm® % CA/hm® % CA/hm® % CA/hm® % CA/hm> %
PHRIBE S 339380.28  17.17  245801.88 1243 14432418  7.30  -93578.40 -4.73 -101477.70 -5.13 -195056.10 -9.87
BUSPREEIX 776269.71 39.27 69474267 3515 56860371 2876  -81527.04 -4.12 -126138.96 -6.38 -207666.00 -10.51
FHBEEKX 63714600 32.23  802751.85  40.61 1119894.66 56.65  165605.85  8.38 31714281  16.04  482748.66 24.42

ait 1976727.15(100.00)
B MEHERX 20247975 6.04 25890138 772 154161.99  4.60  56421.63 1.6  -104739.39 -3.12 -48317.76 -1.44
MK HRRPERX 32285736 9.63  235579.68  7.03  182548.71 545  -87277.68 -2.60 -53030.97 -1.58 -140308.65 -4.19
PREHEEX 57814407  17.25  406398.87  12.12  280228.14 836  -17174520 -5.12 -126170.73 -3.76 -297915.93 -8.89
BTG 121584978 36.27  1111883.85  33.17 93642345  27.94 -103965.93 -3.10 -175460.4 -523 -279426.33 -8.34
BEMERX 103275126 30.81  1339318.44  39.95 1798719.93 53.66  306567.18  9.15 45940149  13.70  765968.67 22.85

At 3352082.22(100.00)

W HIRE X R karst district ; EVEHTHE X I no-karst district; B/MF5T X the whole study area
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U, MERRBESRIG R A4 2R (35 3) kG, Mt

T ot DOMMERR IR 36 X B9 LPT (B e FR 2218 i, HoAth
SERAEFFEEI /D |3 NI TR LPT A d KT ST
P FEL B T 1X 5 3 A I BRI ST DX S e A B i
DX TR o AL 7 25 DX A LT {58 % BT e DXk iy 22
R 53X SN v A i X R e A A i X —
AbTFOCH AL, e AB R o DX T2 20 1 o AR g S s
DX sl 5 S0 DX v L e 7 i DX R e AL B 7 X
RS, SRR TE, JCI8 2w Il X i
FRm ik X kA S5 UL BE B (NP ) #R S S 4 = s
(3 3)  Horb R 5 DOR — B Y s A
R i DX — L T Y 5 A 45 20 4 A i IX AR
PR 5, WS DX e S X s AL S,
TR TR 0 FEAS 23 A, ] R R DXl 7 5 0
A e e DX R

£ 3 1990—2010 FERFR K FEBIKT FHIIEELE

Table 3 Indices comparison at class—level in the study area from 1990 to 2010

SNE R VA DB TR D
Landscape element 1990 45 2000 4F 2010 4E  2000—1990 2010—2000 2010—1990 1990 4F 2000 4F 2010 4F  2000—1990 2010—2000  2010—1990
NP 1 106997 102781 122709 -4216 19928 15712 73754 92795 68327 19041 -24468 -5427

2 351700 292580 211026 -59120 -81554  -140674 242407 280019 205032 37612 -74987 -37375
3 230274 395761 382936 165487 -12825 152662 357682 429727 386953 72045 -42774 29271
4 169234 215186 272380 45952 57194 103146 165880 228025 320031 62145 92006 154151
5 103559 80911 61639 -22648 -19272 -41920 179173 166945 110739 —-12228 -56206 -68434
ps 961764 1087219 1050690 125455 -36529 88926 1018896 1197511 1091082 178615 -106429 72186
LPI/% 1 0.0730 0.1519 0.1456 0.0789 -0.0063 0.0726 0.1024 0.4167 0.4839 0.3143 0.0672 0.3815
2 0.0587 0.0192 0.0065 -0.0395 -0.0127 -0.0522 0.1226 0.0118 0.0070 -0.1108  -0.0048 -0.1156
3 0.0413 0.0589 0.0105 0.0176 -0.0484  -0.0308 0.0621 0.0214 0.0073 -0.0407  -0.0141 -0.0548
4 0.8881 0.9247 0.4471 0.0366 -0.4776  -0.4410 3.3405 2.2028 1.0610 -1.1377  -1.1418 -2.2795
5 0.9855 2.8868 5.7339 1.9013 2.8471 4.7484 4.1842 4.9395 8.9506 0.7553 4.0111 4.7664
MPS/hm? 1 1.1303 1.4108 0.6136 0.2805 -0.7972  -0.5167 1.1039 1.2260 1.1527 0.1221 -0.0733 0.0488
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o VTR TR
Landscape element 1990 4 2000 4F 2010 4 2000—1990 2010—2000 2010—1990 1990 4 2000 4E 2010 4 2000—1990 2010—2000  2010—1990
2 0.6786 0.3960 0.5562 -0.2826 0.1602 -0.1224 0.5879 0.4274 0.3177 -0.1605  -0.1097 -0.2702
3 0.7827 0.4056 0.3548 -0.3771 -0.0508  -0.4279 0.9488 0.5720 0.3730 -0.3768  -0.1990 -0.5758
4 2.5972 1.9381 1.3500 -0.6591 -0.5881 -1.2472 4.6797 3.0468 1.7767 -1.6329 -1.2701 -2.9030
5 3.8207 6.6318 11.0118 2.8111 4.3800 7.1911 3.5560 4.8085 10.1129 1.2525 5.3044 6.5569

1o AR X, 2. BUIRM B REIX, 3. PR EEIX, 4. BCRMBEREEIX S MR X

322 SR BRI RAEE

TE 52 A Ry AT B Fragstats3. 3 1, THAEAF ST
XA B B WK A% SR AR 5 (R 4) ., 30 43k,
51X NP F1 PAFRAC [E 7E AE W8 By X 38— EAE
B, AR PR K E R, AR TRt AR R,
AR R 2 B ARE Z2 4k, A B sk, oF
7% X FP I 4 X ) LPT ML 1990 41 0.9855 1
| 2000 4E 4 2.8868 FE M4 N3] 2010 4E#Y 5.7339,
JEm TR X BRI LPT M 1990 4F 1Y 4. 1842 2212 4 /i
] 2000 419 4.9395 T A i 4 0 2] 2010 4 (1)
8.9506, X EHH A7 [X 5 XS5 o ek 58, e R R oA
1%, S UL AR 34 B 38 T, R 9 IX R 4% S A A B

PAFRAC Fl1 LSI #8AH 25 AN K, 1hd B A 5% X A9 B B
BT T BRI K [ SRR S, &I AR
B(CONTAG) [z st S A [A) 4l 4 () SR SR AR B, L
(B R U B S0OUL H 20 850 2R A 1 R BRE B 20 B, HAE /N3G
HH U FR 17 22 0 B0/ INBEBR 2 B 5 30 41K, TEIR /& W
e X BRI R IXOB R & IE B 4R AL
(CONTAG ) #5238 i 11, 3% W 550 00 B 4 52 I SR AR 1Y
e, FOMZFEPERR R T SO 73 1 2 /0 F 4
SOUZE S0 T o LU ) 22 5, FLAE R, SO0 P 45 41 43
B o e 5 5 30 Ak, WY IX SR R Y SHDI
F1 SHET {E#AR AW /D | (H 2 22 S5 AR AN K, 2% BH S50 W0
Kb phy /U Bk e 7 1 S R T s

R4 1990—2010 FFHARRZUKF LHIEELE

Table 4 Indices comparison at landscape-level in the study area from 1990 to 2010

0 WEHTRE X 3 JEmE TR X I8

ER O O19904F 20004 20104F  2000—190 2010—2000 2010—19%0 19904 20004F 20104 200—1990  2010—2000 2010—19%0
NP 961764 1087219 1050690 125455 -36529 88926 1018896 1197511 1091082 178615 -106429 72186
LPI  0.9855 2.8868 5.7339 1.9013 2.8471 4.7484 4.1842 4.9395 8.9506 0.7553 40111 47664
PAFRAC 1.5432 1.5358 1.5741 -0.0074  0.0383 0.0309 1.5344 1.5557 1.5683 0.0213 0.0126  0.0339
CONTAG 232801  27.2478  32.2911  3.9677 5.0433 9.0110 315013 32,5247 421540 1.0234 9.6293  10.6527
SHDI  1.5071 1.4255 1.2990 -0.0816  -0.1265  -0.2081  1.3555 1.3268 1.1123 -0.0287  -0.2145 -0.2432
SHEI  0.9364 0.8857 0.8071 -0.0507  -0.0786  -0.1293  0.8422 0.8244 0.6911 -0.0178  -0.1333  -0.1511

4 Z5iig

AR SCLAFE PG I IRt T R AF 5T G, SC b i B g
SR X IR 3 e 0T R DXk, 3 R BT 1990 4
2000 4FF1 2010 4F PAE R 7 B AR AR 5% IX Y EL A
L, R4 I B 7 o5 X e (P e 7 6 XL P A
PR 5 X R A S X A R R XS 4
S5

(1)30 4F2% , W 9% X AR B4 B 26 8 — ELPE 3 in, fi%
PR P 56 X A (A W B o5 X R R B X
PR AR T DX TR B BB 2 R ek ) e
DEPRBS 5 49 o 0 FA v e 7 DX T R AR

T, BEHACE AR08 D, W5 X e AR = DX g
PR o6 X — BLAL T OL S, v A BB 2 X 8
A A TR DX Il A DX s e A A
A X B

(2)30 4k, BT X TC 18 2 g 07 DX s 2 A
W SR DX 3 ) S5 LB R (NP ) I 2 ST 3 T i
AP AR BB i DX — B Y R A i X
S ELHE A 5 HoAb S5 2 A AR 1 B i X AR A 4% 5, e
SRy DX g S0 DX A A B ) A, 5 i AR A
T 53 LUEE 5 o3 B, g St 45 DI S5t LA s St
i DX 73 I

(3) BIF7E X S WL BRE B IR T2 2O T [ 4R M

http ; //www.ecologica.cn



3442 VST

34 4

B FSRIRER S5, 55 bRl 55 , B 6 3 BRI, So0i e
SN SO R Y SR BB N, SO0 Ok 8 p 2D
R 7 55 SRR T
ARSCHFFELE R 30 455k AT X TCIE J2: g
TRl DX I S A T X I Y BE R B B 30 AR A
SRS, SRR PEAT IXAE B W AR
AR S LA R 1Y, 3X 5 30 4R R M9 X 28 T 4
SRIBERE IS A, BTSSR
eI RN , T LU v Ry DX A i 4 4 [X
B AR AR B B G v A X A S L S S X
A A 2%, T BB 5T DX A R B AR X
Az AR v R DX BT 25 5 i R JF B R
R T RIME , ASHIFSE AT o FR PG AR AR 55 X AR
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