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Spatial-temporal evolution of land use and landscape pattern of the mountain-

basin system in Guizhou Province
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Abstract: Guizhou Province of China is more mountain and less plain, especially basins with a certain size are limited too.
The basin and mountains around it constitute of mountain-basin land system, which distribute widely in Guizhou Province. It
should be pointed out that, the limited suitable land of basin is confronted with variety of land use requirements to ensure
agricultural land, construction land and ecological land use, therefore, it is of great importance to explore the landscape
change and optimization of the mountain-basin land system. The purpose of this study is to demonstrate the land use
landscape pattern changes from the 1963 to 2010, discuss the optimal regulation of mountain-basin land system centered
around the basins which are more than 667 hm’ from a geomorphic unit. A typical mountain-basin land system, namely,
Puchang and Yangchuan area, located in Suiyang County, Guizhou province, is chose as a typical example. This mountain-

basin land system was divided into three parts such as flatlands and hills in the basin and the mountain around the basin.
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The remote sensing method and field surveys were used to obtain the land use spatial distribution of four periods in 1963,
1979, 2006 and 2010 of the study area, and the landscape pattern indexes of the study area were calculated based on the
moving window by use of Fragstats 3.3. The results showed that the landscape diversities of hilly in basin and mountain
surrounding the basin are higher than flatlands, at the same time, the comprehensive degree of land use in flatlands are the
highest. The woodland of the hills in basin and the mountains around the basin were reduced when the cultivated proportion
of flatlands decreased from 90.81% in 1963 to 79.94% in 2010, but shrub forest increased and the slope cultivated land was
still maintained at a higher level. What's more, there is a trend that the cultivated distributed in the flatlands would convert
into others land use types with the higher economic benefits. In the process of land use change and landscape pattern
evolution, the original land use pattern of flatlands changed gradually, a new structure constituted by the construction land
patch, road corridor and the cultivated matrix, was formed. The land use change of the flatlands, hills in the middle of
study area and the mountain around the basin showed that the land use change and the intensive utilization of the flatlands
could impact other two areas, namely, could influence the land use of hills and mountains. There exist a coupling land use
changes among the three subareas in the mountain-basin land system. This paper concludes that the land use optimization
and regulation of the study area should be strengthened in order to make land use of flatlands, hills in the middle basin and

mountains around it evolve in a coordinating mode. The research results of this paper may provide some reference to the land

use optimization and management of mountain-basin land system in Guizhou Province.

Key Words: mountain and basin land system; land use; evolving; Guizhou Province
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Table 1 The comprehensive change index of the land use in the study area

A Landform type b Flatland

IUh R Hills in the basin I 13 Mountains around the basin

e

Comprehensive change index 1963—1979  1979—2006 2006—2010 1963—1979 1979—2006 2006—2010 1963—1979 1979—2006  2006—2010
LACI 6.3552 5.0027 0.5844 0.133 0.2647 0.1243 0.0355 0.0114 0.0182
LBCI 17.8222 18.9367 4.4419 0.3585 0.0145 0.0415 0.1114 0.0213 0.0127
LCCI 10.6426 90.7331 1.6111 0.2184 0.062 0.0719 0.0628 0.0156 0.0152

LACI: #Ht A5 (L 25 A B4R 41 The comprehensive change index of arable land; LBCI; #i% F 1 78 fb25 & #2FE 464X The comprehensive change index of build land;

LCCI: MR %A A B FE4U The comprehensive change index of land use

3.2 WRFEIX SOULAK R i AR

FFE XX b P T 4= b R FH A% J=y , DT A
SO S WA SRy S L AR B 4 nTLLE T
1963 4% I Hr ) 5o AP 2 AR, 0 B e A
U] L b P 55 O 2 B T A 5 21 2010 4R LT
Tl B E R AR i A Bk b oy
) SOUZ2 R P B Sk 3 T 30 L R A AR SR
alt PR AR Ab G Fr ) B3, o0 S AR 0 A B —
HEMZAEPE TR, O R . SO IRTE 2 e
KEBEH AL Eth ELAT F s 022 A 2B B4 43 A AR
AR 30U L b 5 O 22 B P R ) DX A £ R AR
SRR B 2y, e K BE B AL 38 501, = UL 2 A 1
o P DX — PR R SOOI R ) o fe R B fb 8

AFFFE DX HR 0 400 e 2 B s 3 T A 3 M
AT B AR TR oA B, A Ll - 200 kb + b R 4
T AR R O A, P IURE N 1963 4R T 5 L
11 90.81% T [% 2] 2010 4F 1) 79.94% , 3 1 H Hb P\
0. 37%34 N5 2.25% , V- WUHF b A5 6 1 AR a0 1 [
I, B A 41.90 .29.97 hm® T[] 2010 4E

) 15.60 hm?® , Fe R BEH (5 508 i AL G5 A 31.7920%
FRER 5.5442% SEIBELZ BT BEHAE AR B AE R
Z=o TR I HE B A B JE B S E 1963 4F 1979 4
2006 4 A1 2010 4F 43 0 7 AF 57 X T R A T AR Y
78.59% 72.59% . 77.33% F 76.79% , 4 ¥ J& B 5 78
SRR 0y [R) s, BEHOP- Y T ARAE 1963—1979 45
AN, #) 2006 4F T F& 4 0.65 hm?, £ 2010 4
H49110.68 hm?, Ui M 1979 3| 2006 4FH7 4= A& %
Hehn, 2] 2010 48 AR Ja R SGE YT R, TR 23 () B
ARAAS PR 55 A% HL R 7 B 1 359 T AL 2 11
T AR R d KRB 7 S0 R E AR R, I A%
TR JE B, AR A IR A TR
Heohn ) [ B DR BRE B A 14 0, B B X AR IS A R
R AE dpe R BB o 5 U T AR EE A 7 2006 4 J 14 Jin B
b A TE R B () A, oA TR AR AR & 2%
B AR AR R

U7 4 Hi ) FH A Ak DS W0 J) e AR i FE o
T ) = b 1] RS S 28 30 5 A0 T BT 190 B e - e
E-FEFTAS R (B 5) 2 (1) B B0 7 e 1 5 3 %
BEURN 4 R A T AR I — A s 2 AR g 3 R

http ; //www.ecologica.cn



SRS 07— BHHEEREC 0,
004 BEEI1I—15 EE0—04

SRR 0811 SR 1 0.8—1.1
T 04—0.7 EE15—19

115 004 115

004 115
T 04—0.7 EEI15—19 T 04—0.8 MWHI15—19

T 04—08 HH15—19
19794F
aa

?@r;-;idﬁ @g&%

B

h e N
NS

- ‘ —‘w' b

4 R

2 4km 0 2 4km
I — I —

i Y
FORIEE 1 619 FRWBRIB 0525

13 Bl 1922 HE(0)—0.6
C1.3—1.6 mH22—25

. y]

'
FWPRIER 0309  FWBPREE o h3 29
mm2534 2 EEI—16 EE29-35 EEI—16

Bl 29—35
T 06—22 mE34—4.1 o 1.6—23 mEE3.5—4.1 []1.6—23 HE3.5—42

20104¢

BRSNS 5y BRTEIMIE ) 477 g5y BATEIMRE ) 4s 053 BATEMERE ) 17 s o5
I 20—36 Il 68—84 I 12.8—30.3 I 65.1—82.6

B 13.3—30.7 WM 653—82.7 [EE13.0—30.4 HH 65.2—82.6
T 36—52 EE84—100 T 30.3—47.7 mm 82.6—100

[]30.7—48.0 WM 82.7—100 [ 130.4—47.3 mH 82.6—100

4 HRESUEFEHZ=ESH
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