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Fig. 1 Location and scope of the study area



oo B

B o

I E 2010 45 N A A8y & B R TE GRS
B AR (DEM, 30 mx30 m) + b FHELR |
A7 B8 DX 500 A R A SR R T b LR 2 e A s I
(http://www.csdb.cn/) s LG B KR F HE L
Bl B L2 ARk %5 F 15 (http:/data.cma.cn/) 5 B 407
R AT R R T b R 2 e e i 0 (P AR N R
T b 550 P4 (1100 7)) B 5 68 75 b Jo 25040 >
U5 1:100 73 AR N R AT BB 1 o 5]

22 WRIE
22,1 NHZ BT

1) Lorenz M1k, AN 2% JH Lorenz pli £k 4
Br N 128 [l oA () 2451 . Lorenz 2 22 il U7
BAE AR 2 ()N 08 BN RHEY
T4 2 () AN SRR AN 4 b i B R AR LA
BN R LB AR, 1 AR B AR L] A
M, 25T IX N 15945 1) Lorenz 1 £6°Y, Lorenz
2 02l AR AR RN 1 0 A iR 34 4 PR/

2) ZS[E) FH ARG T o AR SCR 25 8] FAHOC
ST TS T N F A e S (] R AR GHE . s [A]
AR DAL 45 42 Jmy F 325 ] 19 AH DG, 42 Jmy 25 )
AH O B I 52 B PR (B AR S X 23 A1 1
B0, P 5 58 YA A 25 W] R A R A
FRAE, Ryl 23 ] A AH DG 248 8 iz I 4 5l M 7E
Jryii s ] BT i A A 5 0 o
222 HFRERIER

HFEERI 5 2 R 25 (8] 53 S5 048 s H SR 3) )
B — G T2F 7 iR, R 2 A ) PR -8 ]
RIS 52 i X1 64T 1R, 38 BRI AT DA figt R 5 Wi
PRl R AR s () 22 BAE T, R 2 e b B
IR B E LB A A R T2,

1) BR800 AT LA I A 52w PR 7 2 K
R LAERE T B R (25 R o S, DL SR
FA R S5 R S ] R AR A
AR EN B, A AL T

L
Enn,ﬂ'%’m
O =1-—— (1)

noy
T, Quy IR R T D X B EL 2 Y A5 1 5
=1L, R 1) 53 )2 BRI 53 IX s n B
TCRICHE ;s o N HRIA T2 1 (3080 5 o) Al o)
SRR A XA L YR I 2% R o) = 0,00
BT FEST, Qoy B DX E] A [0,1], Quv=0 B}, 2 HH by
B R AN Z M K F A 9K Bl , Qo (B K 2 B 1 A

T R (A AR il L R TR )
(B Quy /IS, FR0 b L 2225 (] 43 A 1) 252 )
.

2) 22 HAE M AT LA AS [R5 i - 22
() 9 AE ECAE R, TPAR LA B R 2 15 2 i o sl
85553 % b P 2 7S R 3 S S I o X S ) b
BRAZNIIANH KA S BT AR, &
SEIT IR R D) QM R EEMA S BEIZTE AL
FZ C, 32 A1 B QH, lad X A B.C
JZ IR 1A Q. QA Q. Bt T PEA, BN H AT H.
Y AT b P 22 255 8] 43 S )5 T 5 B TR 2R 1Y) 5
M)A /N o PR S DR 28 0] 1l 8 3% 25 R 43 A 28 1.
SR 7 5C R EBAT 5 B, Y QANB)<Min[Q(A),
QB AEL S , Min[Q(A),Q(B)]<Q(ANB)<Max
[Q(A),Q(B) | N HLMEES , Q(ANB)>Max[Q(A),Q(B)]
SRR TR, Q(ANBY>Q(A)+Q(B) AR L i
QUANB)=QA)+Q(B) AL
3 ANHZE A ARRHIE
3.1 ABO&ES 6 SR

2010 AFFEPEILRE IR L X & () AT B il
NH BB ] AR R R (K 2), \HRZ
B DA LR T 15.59 J5 N, e /D Y = 7 B0 X
3991 A, HAMAE I 439.06, A TS R B4 T
BIE 5 377 Nk, EARIE 5k £ AU 21 Nkm?, il
BRJFH I 2568 . MR PG ILRE ke L X
N FZS A B FARAE . (D AT R 2R
2 P, N FBA AR AR rE ke B (1),
POER R 2 PE b i AR E Rl B4 T3
Ao @ N8 AR R B PG AL R A, A A
X 4B AR DSR2 R | r i 2 I L RN T A
B KA E PR B A PEER N O BRI, R
Ay HBIX N V35 AR 60 Akm? AR . ) B(77 . IX)
B FTTE £ (B T8 B9 N 1R RN 2% B 0
FE B () e o a0 PRI B B0 X 2% | X B Jip
TEHE, A TV B A 3 494 A /km?, 22 FRTBH
BT, N P R 51 802 A /km’,
3.2 A BZS[E 570 R 3t

Lorenz 12825 th 2 BE K (KT 3) , A 28 24 %o F-
eI ES I U /NI B 51 v 7 RS T N 1 ) o
YN 5 b i R L (51 EL A B S R 2
2010 4FAEPE AL 10% 19 A F1 20 A 76 X ek, 1o AR Y
25%L0 FR A4 b, TR T 50 Akm?, 24


User
高亮


SPPIRAE AL P IERE TR L XN DA SO AR IR B &

El2 2010 4EFEFEIL A O AR 5 A D88 B 23 (] J0 A

Fig.2 Spatial distribution of total population and population density in the northwestern Guangxi in 2010
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Fig.3 Lorenz curve of population distribution in northwest

Guangxi in 2010
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in the northwestern Guangxi in 2010
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Table 1 The relationship of natural factors and spatial distribution in the northwestern Guangxi in 2010
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Fig. 5 Spatial distribution of natural factors and population density in Northwest Guangxi in 2010
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Table 2 Interaction of natural factors in the spatial distribution of population in Northwest Guangxi

ANB=C A+B s ANB=C A+B [R5
HNKr=0.22 0.17+0.01=0.18 C>A+B KmNCa =0.021 0.01+0.01=0.02 C>A+B
HNKm=0.24 0.17+0.01=0.18 C>A+B KmNRn =0.20 0.01+0.16=0.17 C>A+B
HNCa=0.24 0.17+0.01=0.18 C>A+B KmNSI=0.05 0.01+0.02=0.03 C>A+B
HNRn=0.65 0.17+0.16=0.33 C>A+B KmNTa=0.11 0.01+0.06=0.07 C>A+B
HNSI=0.85 0.17+0.02=0.19 C>A+B KmNTr=0.20 0.0140.05=0.06 C>A+B
HNTa=0.26 0.17+0.06=0.23 C>A+B CaNRn =022 0.01+0.16=0.17 C>A+B
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The Relationship Between Population Distribution Characteristics and Natural
Factors in the Karst Mountainous Area of the Northwestern Guangxi, China

Shi Shana"?, Xie Binggeng', Hu Baoging™, Tang Chuanyong’, Yan Yan™, Li Xiaoqing'

(1.College of Resources and Environment Science, Hunan Normal University, Changsha 410081, Hunan, China; 2.Key Laboratory of
Environment Change and Resources Use in Beibu Gulf, Nanning Normal University, Ministry of Education, Nanning 530001,
Guangxi, China; 3.Guangxi Key Laboratory of Earth Surface Processes and Intelligent Stimulation, Nanning 530001, Guangxi,
China; 4.School of Geography and Planning, Nanning Normal University, Nanning 530001, Guangxi, China)

Abstract: With widely development, the northwestern Guangxi karst area presents fragile ecological environ-
ment and low land productivity. The population and spatial distribution of the population in the region are

quite different, and the difference was the result of the combined effects of various factors. The natural environ-
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ment is the most fundamental influencing factor for survival. The influence of natural factors on the spatial dis-
tribution of the population in the karst mountainous areas of the northwestern Guangxi cannot be ignored. This
article selected the smallest administrative unit of the sixth national census-township (town) as a basic unit,
and used the Lorenz curve and spatial correlation analysis method to analyze the spatial distribution character-
istics of population in the township (town) scale of the karst mountainous area in the northwestern Guangxi.
The detector method detected the intensity of the influence of the natural factors alone and the natural factors
on the spatial distribution of the population in the study area. The results showed that: 1) At the township
(town) level, the spatial distribution of population was higher in the southeast section and lower in the north-
west part, and the spatial distribution of population in the study area was extremely uneven. In addition, the
population distribution also presented a significant positive correlation in space, showing high-value spatial
units and high-value spatial units, and low-value spatial units and low-value spatial units present adjacent spa-
tial aggregation states; 2) The influence of spatial distribution of natural factors on population distribution is
obviously different. There is no karst town in the northwest and south-central part of the study area. Population
density increases with the increase of human living factors, but only 79 persons/km on average. In the villages
and towns with karst distribution in the eastern and southern Guangxi, the spatial distribution of population
density and natural factors is not simply increasing or decreasing, but fluctuates with the change of karst distri-
bution area; 3) The results of factor detection in geo-detectors suggested that altitude has the greatest impact
(0.17) on the spatial distribution of population. The results of interactive detection in the geo-detector showed
that after superimposed and interacted any two natural factors, the intensity of the effect exhibited nonlinear en-
hancement and two-factor enhancement. Among them, the catalytic capacity of the karst mountain was the
most significant factor. After the karst mountain area overlaps with other natural factors, the population and its
distribution enhanced the intensity of the impact, and the average increase rate exceeded 80%. This indicated
that the main factors affecting population distribution are different from the other non-karst areas in the karst
mountain area of the northwestern Guangxi, but they also have certain similarities. For example, altitude is one
of the most important factors affecting the spatial distribution of population in both karst and non-karst areas.
However, the density of river network and unique geological features in karst mountains have a strong catalyt-
ic effect on the spatial distribution of the population. The superposition of these factors with other factors can
further aggravate the imbalance of population distribution, and the influence of these factors on the spatial dis-
tribution of population cannot be ignored.

Key words: karst mountainous areas; spatial distribution of population; Geographical Detector; the northwest-

ern Guangxi; Guangxi



