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Analysis of spatial pattern of land use based on terrain gradient in karst trough

valley area
WANG Quan, LI Yangbing®, LIU Yaxiang, HU Xianpei

School of Geography and Environmental Science, Guizhou Normal University , Guiyang 550025, China

Abstract: It is of great importance to identify the general laws and the spatial distribution characteristics of land use in a
typical topography unit of karst valley area on terrain gradients influenced by various factors and mechanisms. This study,
based on the high-resolution images of 2017 as the data source combined with field survey to verify the images, we
calculated the terrain niche distribution index, land use diversity index, land use intensity index, and land use relative
rationality index to explore the similarity and differences in the spatial distribution of land use types on terrain gradient in a
karst trough valley area of Guizhou province. The results were as follows: (1) Land use type in the karst trough valley area
is characterized by two distribution patterns, i.e., hillside (high terrain niche ) -trough basin (low terrain niche). However,
land use types on terrain gradients are mainly composed of low, middle, and high terrain niche combination models; (2)
The land use type presents gradient effects on terrain gradients; it shows individual distribution characteristics and
differences; (3) In the karst trough valley area, the distribution pattern of land use diversity, land use degree, and land
use rationality on terrain gradients have some common features and some individual differences; (4) The land use

characteristics on the terrain gradient are the result of natural, socio-economic, and policy factors.
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Fig.2 The land use status map in karst trough valley area
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Fig.3 The terrain niche in karst trough valley area

222 AEIREL
A3 AR TR B FAACHE RS ] A i 2 R AE M T A B AR , R — A AR5 R A ) 2w 4y
AARHARBL . HAAH .
Se S
e (s] " [sj ()

e PO AIEEL; o FORMOE IR T, 0 5o AR K ; S, FoR B N THEE ST 1Y 2RIl S, 2
o MY TIRR 5 S, AR DX e HIE A7 ST BRI 5 S D8RS KB RR . 3 Ai 48 o — e ifiEfl |
TEMEITEE, WER P >1,F0R5 | FiHIZRTE e ZU0IE LR E TR MG, P EBOR, EH G, P <1
FO A St

http ; //www.ecologica.cn



21 4 EAL AT MO RE 0 R A X R P s TR S 5

2.2.3 TR HZRHEETEEL
1E - MR FHAL S REtE | ZREPEFE B RS XN = MR 2 oA L i) SRR PR AE , B BT AT 43 25 5
T A A B SRR NN .

- iPi In"
o im

Y, = (3)

111”

Aorp L 7E R MR AR ALy ZREME T, Y, RRBIFTE X Y A P8 I 2 RE AR s P, 3R 2 b
JIT o TR LU A5 SR R 2S5 B FEFOR IS X+ M 2T R AR 22 B

T+ MR A ZH o Z2 R B Z PR AR I [0, 1] fH BT 1, U B9 DX I i A — b 4= ]
AL 5] A AT O, URBAFSE X b 1) FH 2 R A0 A 4 50 B e 2, e — 28l D BO LR R A T
RS X A B AR
224 AR LR A TREL

T IRl A P A R R B A MR A 43 SR 8 ST I R 25 A 1 BE b AR A Y
X AP, A AR B LR 1R ol 4 ) ABFEE X 12 Fh R RIR(E 2 1, AN,

Ld =100 x iEixCi (4)
Kt Ld FEFGEIX A R LR85 E, FFE XN SR @ R R e AR EG € FTE X A
G+ MR R S OB 3 L5 n O+ MR TR B 2 8k
®1 T REESRIERMER

Table 1 The land use degree classification index assignment

R i 5 A T ACHITE RTIG

LRI IR AFI I . TH" IEH
Woodland, grassland, Mountainous dry land, . . )
Land use type Unused land . Rural residential land, industry
water paddy field .
and mining, roads and towns
Ld 5y 04840
1 2 3 4

Ld Grading index

2.2.5 L HUOR ARG MR 5L
- b ) P AR XA B RO S ke — R 3 2R AR AR 2 ] A B A AR EE Y AR SR T i T
AL HE U W A MR AR X G BRPERRBE 5 DR B8 30 5 5 e AR 2 b I Ao, A T 2P A b R %) 5 BEME AR BE
HR A5 B Gk FERI T 4302 732 43 Gbn o ( SL190—2007 ) , T3-S 5T X S2 bR A 45 A, W AR 24 M+ 842 b 2k 9
Xof - bR FH S B AR G G B BB B TT (R 2) o A5 TR FH 2T AE 38 04 067 B RIS/ 0=, D) 45
b R T A BRI A ORI, ARAE KRR T ] 9= ik 43 28 4 R (SL190—2007 ) , HE ABR L 555 A
TER M S % T HA ARG 07K AR FEDIRE , WX s P o7 A6 3 ELA 38 I MR e 8 | Bl U A S8 3 n , SR i
IK AR DR AT Wk 55 LU kb S K 32 AT Sl A Jm MR o A A = R R DT #E T
PERREERE AT, K R AR ISR P sE K, AR AE MBI AN b A oA T B N R R DR I R 2 T A 1
i, K3 A BT A ELA B e B B, A ST L B T R A PR AR R
N B350 1, R A G BRI E A N
se; X tij

J i=

n
s se, HIEAL j A0F N R HOZERY  ATRARA J LG 5 o, AHUIBAL j 250F T LAY @ AR A ) B R G 0
R 73 m LR SR, D REBAE[0,1 ] Z 24k, 24 D = 1 i, U] L iR ik B FRAARBR B2, 43

http ; //www.ecologica.cn



6 S % 39 &

S AL T A FRZS ;D=0 I, L] L MR I G A T i ™ RS, A S5 e & B

x2 TFRARBEEERY
Table 2 Land type rationality coefficient
HIEA 52 Terrain niche grade
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11 1 5241 Mountainous dry land 1 1 1 0.75 0.50 0.25 0.10
7K H Paddy field 1 1 1 0.75 0.50 0.25 0.10
K3 Water 1 1 1 0.75 0.50 0.25 0.10
WY Trench 1 1 1 0.75 0.50 0.25 0.10
B Road 1 1 1 1 1 1 1
WHH Town 1 1 1 1 1 1 1
T H#th Industrial and mining land 1 1 1 1 1 1 1
M3 Forestland 1 1 1 1 1 1 1
HiH Grassland 1 1 1 0.75 0.60 0.50 0.40
PLER A H Bare rock 1 1 1 1 1 1 1
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Fig.4 The land use type distribution of terrain gradient in western trough valley
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Fig.6 Land use type distribution of terrain gradient in eastern trough valley
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Fig.11 Spatial distribution of land use in transverse section of western trough valley
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