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Spatial and temporal vegetation changes under geological settings of limestone and
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Abstract ; Karst topography has high susceptibility to degradation due to human disturbance. During the last decade, much
effort has been made to recover the vegetation in the region of southwest China characterized by karst topography. However,
the recovery varies regionally. This study was aimed to assess the impacts of bedrocks on vegetation dynamics. Soil in the
karst region of southwest China was mainly derived from limestone and dolomite bedrocks. A natural reserve was selected as
the study area to examine the geological control on vegetation change. We classified the Landsat TM5 data recorded in 1990
and 2011 using a supervised classification method for stages of succession of natural vegetation and image characteristics of
karst region. We then analyzed spatial patterns to identify the differences in vegetation change rate and direction for two
different rock types (limestone and dolomite). In both cases, results showed that the vegetation mainly consisted of forest

and tree-shrub mixture in 1990 and 2011. Compared to forest and tree-shrub mixture, the areas covered by grass—shrub
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mixture and grass were small. The forest cover over dolomite bedrock was higher than that over limestone bedrock, while the
grass and grass-shrub mixture covers over dolomite bedrock were lower than those over limestone bedrock. Steady forest
cover existed in the areas with limestone and dolomite bedrock regions. In regions characterized by dolomite bedrock, the
steady forest cover was higher than that in limestone, and the tree-shrub mixture cover increased slowly in both regions.
Grass, grass-shrub mixture, shrub, and tree-shrub mixture vegetation —types were all in the period of positive succession
and the percentages of positive succession of these four cases over dolomitic bedrock were higher than that in the areas with
limestone bedrock. The connectivity was increased and the fragmentation was decreased in areas with limestone and dolomite
bedrock. While, the level of fragmentation and diversity was lower in case of dolomite bedrock than that in case of limestone
bedrock. The underlying mechanisms include varying soil depth, soil chemical properties, hydrology, etc. between the two
types of bedrocks. The results implied that for grass-shrub mixture and shrub, natural recovery may be more suitable in

areas with dolomite bedrock than in areas with limestone bedrock.

Key Words: vegetation change; remote sensing; limestone; dolomite
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Table 1 Characteristics of vegetation community at different succession stages

B

Succession stage

HEVE AR

Community characteristics

HAB B

Grass stage

L B

Grass-shrub stage

TR B
Shrub stage

T BT B

Tree-shrub stage

TEARMRB BE

Forest stage
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Fig.2 Spatial distributions of vegetation successional stages in 1990 and 2011
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Table 2 The percentage and variations of succession stages in 1990 and 2011

1990 4F/ % 2011 4E/% 1990—2011NCR/ %

B BL Stage Hz IR Hao#r R Hzo# R

dolomite limestone dolomite limestone dolomite limestone
F* K Forest 59.7 47.1 70.5 58.2 +18.1 +23.5
T+ Tree-shrub 23.3 24.4 22.3 24.6 -4.2 +0.7
TE M\ Shrub 8.9 12.4 3.6 6.3 -59.7 -49.0
FME Grass-shrub 4.2 6.1 1.2 1.9 -69.8 -68.7
HM\ Grass 2.1 4.0 1.0 2.8 -54.0 -28.8
HAlb other 1.8 6.0 1.4 6.2 -25.2 +2.5
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Table 3 The transfer matrix of vegetation succession on dolomite in 1990—2011/ hm?

[i1d=9 SN Il TP i YN HoAth 1990
Stage Forest Tree-shrub Shrub Grass-shrub Grass Other 1990sum
F¥A Forest 6597.2 1128.2 35.1 2.6 1.0 12.7 7776.8
T+ Tree-shrub 2059.5 869.9 75.6 13.9 4.4 11.5 3034.8
EM\ Shrub 411.7 557.6 131.8 26.7 13.4 22.1 1163.3
M Grass-shrub 80.4 250.2 119.8 44.2 24.3 20.0 538.9
M Grass 27.9 85.2 75.9 35.1 31.2 18.0 273.3
Al other 4.2 17.7 30.4 40.3 51.3 93.2 237.1
2011 9180.9 2908.8 468.6 162.8 125.6 177.5 13024.2

4 1990—2011 FAKE LEBE S BL MR EREBLEE/hm?

Table 4 The transfer matrix of vegetation succession on limestone in 1990—2011/hm?>

BBt A Tl WA HolE RN Al 1990 44
Stage Forest Tree-shrub Shrub Grass-shrub Grass Other 1990sum
F* AR Forest 1991.5 390.6 21.1 1.4 0.7 5.2 2410.5
TR Tree-shrub 743.4 419.0 54.2 7.6 5.2 17.6 1247.0
MM\ Shrub 187.4 279.8 90.4 19.7 14.6 41.1 633.0
FHE Grass-shrub 36.9 111.9 75.4 25.0 29.7 31.5 310.4
HN Grass 13.1 40.4 55.0 25.5 39.1 29.3 202.4
HAl other 3.7 13.6 27.1 17.9 54.8 190.3 307.4
2011 & 2976.0 1255.3 323.2 97.1 144.1 315.0 5110.7
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Fig.3 The distributions of vegetation succession direction on

dolomite and limestone
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Table 5 Landscape metrics of vegetation succession on the two rock type at the landscape level in1990 and 2011

EAEE 1990 2011
Landscape index HZ 4 dolomite A IR 4+ limestone HZ4 dolomite A IR 4 limestone
NP 7518 3954 6254 3417

PD 57.7 77.4 48 66.9
AREA_MN 1.7 1.3 2.1 1.5

Al 73.2 67.2 75.5 70.2
SHDI 1.1 1.4 0.9 1.2

F6 1990 FERESARE LHREBKTEHRSF

Table 6 Landscape metrics of vegetation succession on the two rock type at the class level in1990

e NP AREA_MN 1 Al
Stage Hzh A Hzh A M= A H=f A

dolomite limestone dolomite limestone dolomite limestone dolomite limestone
T+ A Forest 412 319 18.9 7.6 26.7 28.5 87.2 83.5
T+ Tree-shrub 2787 1201 1.1 1.0 48.9 54.5 58.5 56.6
T# )\ Shrub 2049 1056 0.6 0.6 76.7 79.1 42.8 43.8
B Grass-shrub 1226 725 0.4 0.4 75.6 75.4 41.8 39.4
HI\ Grass 821 159 0.3 1.9 81.7 75.7 35.2 71.3
HoAth other 223 494 1.1 0.4 76.2 77.7 68.2 39.4

R7 2011 FERESARE ERRERKFIEHS
Table 7 Landscape metrics of vegetation succession on the two rock type at the class level in 2011
NP AREA_MN 1 Al

BBt — — — -
Stage Hzh AR Mz A Mz AR Mz AR

dolomite limestone dolomite limestone dolomite limestone dolomite limestone
F*AK Forest 375 308 24.5 9.7 16.3 21.0 86.0 82.6
TR Tree-shrub 3586 1396 0.8 0.9 33.1 45.7 52.0 53.7
M\ Shrub 1270 818 0.4 0.4 76.0 83.7 38.8 40.2
M Grass-shrub 485 402 0.3 0.2 83.0 87.1 39.8 29.9
M Grass 265 268 0.5 0.5 86.8 78.7 473 48.0
LAl other 273 225 0.7 1.4 94.9 90.1 64.0 72.1

2.5 R RS L2 5 A7

TIRTESELE AR A GATRE A VE (11 20 A7 ) bR 2525 0, 8K HOE 507 T B S o0
SRS AEIT 3595 5 3 T RE AR P TR R 2R VS 1 AR PR SRR SRS K 5
A2 B, 2 S M A DK A 2 T R MR A B B R 1 0TS A 24
P LRI 25 22 5%, 158, IO B0 IR B R, — 7 T R JE IR 2 4
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BB P A Fe SR, PRAVELIETR T pH A, 85 A AR A (G B b A EEBOR BERY Ca™ Mg 10
F¢  HRRYE LA RERRIEBL , N ES AR A KA R s B TARR A K, LR 2 AR A R 5B n R Z A
A2 TEY A R T REAF B O, DAL X AR S e S 0 A RS R T, R DX A
Wy o3 A 5 VA O BRI SC AR MR T HEOUR IOl 8 A — 5 I R R OC R 1 - 5 00 A Mo
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3 #ig

W ST R b X 32 R Y b BT HS SR, [ 2 R KA TE A IE S M RE B | L2 A 7e K
PS5 7 TR AT AR 035 228 5, iX 26 25 S ol 249 3 D3R 4 W R 1 2 () i o A3 o ad A, T sg Al g A8 Ak, AR SC
FF Wil Landsat TMS 5l , 648 AN LA O 22 MRS AR P X, % e o TR K = A 54 KA b
TR 23 A AR |, RSB T

(1)1990—2011 M58 X A PR EE A 3 DAFR AR AT E Sy 3, el AR DA B 1o R A /b | Bt 3 v K
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