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Fig.1 Study area (a) and its population distribution (b)
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Fig.2 Comparisons between hand-drawn shoulder-line and 30 m resolution DEM-extracted shoulder-line:

position (a) and displacement (b)
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Table 1 Shoulder-lines extraction error

FLIIRER 30m 73K DEM EEUANS L RE
VAT (km) 29.42 32.96 12.03%
IEHLIE HI AR (hm?) 172.72 166.36 -3.68%
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Table 2 Positive and negative terrains indicators
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Fig.3 Comparisons between census and estimated population at township level
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Fig.4 Characteristic of positive and negative terrains: nibble degree (a), cutting depth (b), mean- roughness- ratio (c), shape index (d),

homogeneous index (e) and fragmentation (f)
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Table 3 Statistics of positive-negative terrains indicators

Ei=tan I UN] B/ ME M AR 5 2 (%)
A (L E ) 1.34 0.82 1.07 7.01
) (m) 760.00 73.00 371.00 32.41
SEXHRE FE L TG &= 4) 1.05 0.99 1.01 1.06
TEARIEFF (T EN) 8.30 0.52 3.40 47.03
S EARE(TEREN) 1362.00 16.00 325.00 90.43
TR B2 (TG 49) 8.08 1.71 3.34 40.00
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Table 4 Comparisons of positive-negative terrains indicators between study area and Loess Plateau

wEE ORUE PR RRIER SIS BE

(EEH) (m) (EEH) (LEH) (LEH) (CEN)
W FCIX 1.07 371 1.01 3.40 325 3.34
At 0.70 79.75 0.91 32.75 265.25 9.30
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Table 5 Correlation coefficients of positive and negative terrains indicators

RO WU CPIHRERE O JRRIERE SR R

A 1.0000  -0.1634 0.7083 -0.4045 -0.3073  0.3408

RYIEE -0.1634  1.0000 0.1059 0.4323 0.2983 -0.4536

SPETRRRE R B 0.7083  0.1059 1.0000 -0.4116 -0.1555 0.0098

TEARTE R -0.4045  0.4323 -0.4116 1.0000 0.3571 -0.3942

S FEfR L -0.3073  0.2983 -0.1555 0.3571 1.0000 -0.1181

T 0.3408  -0.4536 0.0098 -0.3942 -0.1181 1.0000
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Table 6 Population classification statistics in study area

UNEEJ: s

0~1 2~25 26~50  51~100 101~200  201~~400 401~500 501~1000  >1000
(ATkm?)
Mif(km?)  1880.14 473.30  386.17 759.57 1084.79 622.91 44.99 28.72 8.91
i LE (%) 35.54 8.95 7.30 14.36 20.51 11.78 0.85 0.54 0.17

NE— AR N O A A8 511, FIFLorenz fiZkidm LA Aol Bdchy: $ MR35 N 1%
FEMREINHERT, TR W% D BRI A RAR L], 2 )5, DA BRI e, A B AR
LB g\, e N A Lorenz #iZk. A 70 A B3 ST R /NI Hl Lorenz i 2k 025 AR R0 il
AU RE R, BTN 2k, RN N D AT S A2 iR ROR, B m XS ML, MIFRR A
AT S8, mEsan] L, A0 RELEEOARI40%E, BRI E N 14%, ST 161 A /Km2LL (1
N A N H RPUERIB0%I , SRBHIAE 43 EL297950%, % 75 AN km2 LB RN 15153 B2 43 A
X5 A& N50%M AN RALER T 2920%M AN, A% BEART75 Nkm?. 4551 3RE, XA D56
AR

BeAh, IR N DHEA FE (G 7 A AN 1, Gt AR RN B3 A #r . i EIsbr]
W, G<2°.2° <G<6° . 6° <G<I15° . 15° <G<25° . G=25° XM A1 5 518280 A
/km?, 231 N/km?, 140 N/km?, 91 N/km?. 73 N/km?. 45 SRR, W70 X AN CILEAS [R] 3 R 2R B0 v 0 2 )
ANHEEE, B R6° DUR XA N 3 B AE230 A/km2 UL b, 3 N6° DL B X IR N 136 FE 72 140 A /km2
PATR, NS B2 5 30 e 34 2 068 m i i/ R



K5 NH3 s G 2E M 4(a) 5 83N (o) (& id: G AR
Fig.5 The population distribution of Lorenz curve (a) and population density of different slopes (b) (Remarks: G indicates slope)
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Characteristic of positive and negative terrains and its effect on

population distribution in the mountainous area, Guizhou Plateau
LUO Yal, YANG Jianhong!, ZHOU Qiuwen!, ZHOU Xu!, ZHONG Jiusheng!, HU Xinyue?*, GAO Qiyun®
(1.School of Geographic and Environmental Science, Guizhou Normal University, Guiyang 550001, China; 2. School of International
Tourism & Culture, Guizhou Normal University, Guiyang 550001, China; 3. School of Sociology and Anthropology, Xiamen
University, Xiamen 361005, China)

Abstract: Positive and negative terrains can redistribute water and soil resources through source-sink
processes, which affect the population distribution in mountainous area, and need to be further studied.
This study obtains positive and negative terrains data, applies six indicators and stepwise multiple
regression method, analyses the characteristic of positive and negative terrains and its effect on
population distribution in the mountainous area, Guizhou Plateau. The results indicate that: 1) the
heterogeneity of positive and negative terrains is obvious in the mountainous area, Guizhou Plateau.
The average nibble degree (ND), cutting depth (CD), mean- roughness- ratio (MRR), shape index (SI),
homogeneous index (HI) and fragmentation (F) are 1.07, 371m, 1.01, 3.40, 325 and 3.34, respectively.
It is indicated that the positive terrain is nibbled obviously and cut deeply by the negative terrain, the

positive terrain is basically the same roughness as negative terrain, and landscape patches in positive



and negative terrains are fragmented and showed irregular shape and uneven area. Among the six
indicators mentioned above, HI has the highest variability with the variation coefficient of 90.43%,
and MRR has the lowest variability with the variation coefficient of 1.06%. 2) The population
distribution shows obvious inhomogeneity in the mountainous area, Guizhou Plateau. When the
cumulative percentage of population reaches 40%, the cumulative percentage of area is 14%; when the
cumulative percentage of population reaches 80%, the cumulative percentage of area is nearly 50%;
the remaining 50% of the area accumulates only about 20% of the population. 3) Among the six
indicators mentioned above, ND and CD are the major factors affecting the population distribution.
ND determines the population agglomeration level by affecting the land carrying capacity, and has a
positive correlation with population density. CD determines the population's agglomeration level by
affecting the geological hazard risk of human settlement, and has a negatively correlated with
population density. These findings can expand the research on the impact of terrain on population, and
provide reference for coordinating man-land relationship and achieving sustainable land management
in the mountainous area, Guizhou Plateau.

Key words: positive and negative terrains; population distribution; mountainous area; Guizhou

Plateau



