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Abstract: The complex and diverse natural environment is the main reason for the spatial difference and heterogeneity of
settlements in mountainous areas, which has a profound impact on the spatial governance and sustainable development of
settlements. According to the land change survey data of Tianzhu county in 2018, the spatial distribution pattern and its
forming factors of settlements were analyzed by the spatial “hot spot” detection, the minimum cumulative resistance value
model ( MCR) and binary logistic regression. The results show that: (1) the overall distribution of settlements is
agglomeration. And it is high in the southeast and low in the northwest in the spatial pattern. (2) The kernel density

estimate of settlement patches is high in the southeast and low in the northwest, which causes the formation of two typical
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distribution areas; “southeast intensive” and “northwest sparse”. This phenomenon presents a “core—edge” structure.
Meanwhile, settlement “hot spot” detection shows that there is a significant spatial difference in settlement patterns.
Huazangsi town showed large patches of high density, while other towns showed small patches of medium and low density.
(3) The average density of settlement patches has a significant effect on the results of grouping analysis. The settlement type
is dominated by medium and low density patches. And it is affected by the wide distribution range of the alpine climate zone
and the sparse settlement in the alpine region covers a large area. (4) The influencing factors of settlement spatial pattern
were analyzed by statistical analysis and logistic regression analysis. We identified quantitatively that topographic conditions,
land resource allocation and precipitation conditions had the most significant effect on the density of settlement distribution.

Transportation endowment and accessibility play a crucial role in the optimization of settlement pattern in county areas.

Key Words: settlements; spatial pattern; heterogeneity; land-use; Tianzhu County
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Table 1 The ANN of settlements in Tianzhu County
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Fig.2 Spatial distribution pattern of settlements in Tianzhu County
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Table 2 Types and characteristics of settlements in Tianzhu County
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Fig.4 Factors affecting settlement spatial pattern in Tianzhu County
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NNE. Jt4:derm ( north—northeast, NNE,0—45°) ; NNE . Jt 44t J5 1 North-northeast ,ENE,0—45°; ESE. 7K B J5 1) East-southeast ,ESE,
90—135°; SSE: F§4<F§J5 li] South-southeast,SSE, 135—180°; SSW: ®§ 7GR J7 [l South-southwest, SSW , 180—225°; WSW: 7 P4 i J5 [i] West-
southwest, WSW ,225—270°; WNW . PG PGt 7 ] West-northwest, WNW,270—315° ; NNW; Jt P4t J5 18] North-northwest, NNW,315—360°
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Fig.5 Regional statistics of influencing factors of settlement spatial pattern in Tianzhu County
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REFAEIGE X LPR, RS MR E R 0 S G (B 4) , FIH ArcGIS 10.4 S8 Hil B X4 B EA
] S5 25 N 1 R VE B AN T80T, 3R 7 (8 5 SRR 45 B 5BV 1 e s BRIy 11—
L5 FR, Ho6, BRI 13 IR ISBUR (44.05% ) FITH R (46.57% ) W B i, B ms 2454 b 13 23 911a) L
L5 284k, B PR AT AR L AR TR W 0 (1 4 518 5) (59 L1 N RVEHR (42.17% ) i
F(81.59% ) Fb i fe iy, HORAE 12 W ELEE A , VK B B0 A AE 35 B < 15° A L IX. | 39 5 386 I, 33 ‘B ARV (1)
T R SR VR TR s A R AR AR T B A M FOP A A HL X, 5 T BHMEE AR L1 Y
RV B AR R L AR, TRV Bl ST AR R A L S350 82.85% 1 92.05% , R ¥ 43 AT Ak SR I BHE 1 4%
EHHTE 900—1300 m, SR EAEY L1 A1 L5 R E R A AR tb F s K, L1 WERTE UL E R 32.29%, L5
WERIE LU 35.79% , SRV 3 B2 B0 52 W i /2, v (AR 3, G v B8 Y] 9 65 30t DX AR A8 ol A 82 e o ol
S BRI R X DL POl S RIS, H R E5OR K BH 4 S 5 R AR S [ A O 1) LA 2% Pk 7E ESE
(16.39%) .SSE(15.46%) .SSW (12.82% ) Fil ENE ( 13.70% ) 4 >3k 7] 58 7% Fb w48 K, A 48 A /a5 1) o
(ES) ,J& Ty sy ik, BB S A REw AR AR A, 58 = AERE SR L1 WRIEHR
AR L E I E 60% LA b AR K S5 90 L3 P9 3 v H50im AT AR L B de ok, L1 M AT G JBR 3 2% |, B /K 4%
> ZER BN, LS KR Z (RRIG R AR 0°C LU, AR 28 (a4 J 2 90 i 2 1 1L b e
HUHF PERFAE , 52 S5 25 AR, SRV 43 A 5 A X T MR ) i FE S e 1K, e, 1T A8 R 2 T v s e
XA S5 AT SR VB A AT S, KA EL & BRI A TR [ (R /NI, 32 G S i), A <7 B ( BL IR ) 114 XA 4
BB IR A A A T S Y & BRI R 35 MELAE S5 T A S, R, B3R S T kA% SRk BB R U
ST B R B 5 e R A B, TN IS 4 0 2 BRI, £ BB MCR 5540 L1 N R V5 B
(27.52%) MR (36.67%) B e K, 78 L2 22, L1 FI L2 N 53R % K08 A i B EL B8 54.94% Fil 65.78%
(FE 4) , RIEEEDS A S PO R R A5 R
322 EHAZE Logistic [R5 4347

I IR AR PREE S A RN AE S E AT A T AT A R WD AR R E A s e R 2R AR R SR
JG Logistic [T, & S U I KA B RVE AR R (g m R 2 256 MBI (4) K56 B A8 A 0 ff R A B Xt
R (10 i R 35 ELA B S B S5, Wald it B0 S e 1 1 745 a6 DR AR 2 (9 g Rl I (36 3) L, ikl Wald
i1t >100,>10 Fi>15 $4 3 ZE Sig fH<0.05( ) P<5%) 1) A5 =530 3 25,
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%3 Logistic B3R TESH

Table 3 Coefficients of binary logistic regression model

g . AL .
Variables B S.E. Wald df Sig.  Exp(B) ||y e B S.E.  Wald df Sig. Exp(B)
X -1.,55 034 2117 1.00  0.00 021 o -9.73 037  675.62 1.00  0.00 0.00
X -0.11 041 007 100 079  0.90 g -0.22  0.08 6.76  1.00  0.01 0.80
X 0.79  0.34 533 1.00 0.2  2.19 % -0.16  0.22 0.58 1.00 045 0.85
x -1.49 021 5168 1.00  0.00 023 %10 -34.69  1.82 36228 1.00  0.00 0.00
xs -1.69 030 3253 1.00  0.00 0.8 o 0.40  0.28 2.03 100 0.5 1.49
X -523 056  87.44  1.00  0.00 0.0l Xy 207 019 11524  1.00  0.00 7.96

B: BUHREL; S.E. : brUEIRZE (standard error, S.E.) ; Wald: “RITRSAE ; df: H HEE (degree of freedom, df) ; Sig. : 121 (significance, Sig. ) ;
Exp(B) : Bl OR 1A, %t (odds ratio, OR)

B—, Wald Gei 14 =100 I BIAS R w, a0 o0, (R ) 09 Wald K 675.62, 3 P (K 0, 15 Ry fif B s
SOOT LA 7 AR A RSB, TR 3 AT e 28 R 2 ) 0 8 i 19 S PR AR, LI ROk 9. 73, B I 3
(BN BV LA A T REME R o0, (BFHIAEAR ) X RV 25 A1 A3 A 2 MUK T «, , Wald 4 362.28 , HE% P
EI0 0, [H1H RO -34.69 RIBEHbA-A2 15 S V5 0 A 7 % R E 2 SRR OG , SRV R AR B b AT Jy ) R 34 48, 0
IR 5 TR K 43 A B R B LEAH DG B3 s, (AR IR K ) (1) Wald by 115.24 5% P (HYR 0, FIEH R ECH
2.07, UL RIE AT XK Z . 55—, Wald Geit i =10 BIRAEBR v, g Ao, AP (B0 FE)
1) Wald Ay 87.44 #ER P (HY R 0, BT R ECH-5.23, RIS DA S S5 mARE S, (BEEEE)
x5 (B ELTARR RS ) X R V% 25 (] 4 A 52 e i 2, Wald {B 73 512 51.68 F1132.53  #3 P {E¥°0 0, HInlH #2%35 <0,
)45 18 1 B 1 I B 3 5 SRR O3 A AR R S R OGBS AR I T BB (SR
JE MCR {H) 19 Wald iy 21.17 883 P {E¥h 0, MIH RECH - 1.55, R ig FEAE PRI £ Hh.ORIE Y X 8L,
5=, Wald Geitim =1 WRAR RN o Ml ag , 0 2, (BIETE B IE ) W5, CF 312 EIELE SRS A0, A Heis
AT A B FEE X B VR A R G R ZEAR R RO AT . TRIARE a (B IR ) Wald fEER/DN, 16 A
T B ERVE A R R R B AR TR AR K B A Wald SET TR AR T 25 A AE R
A FENE S — R DL

L5 RTIR R EL TRV 25 (RIS Ja 5 i Je K 2 M 25 (R ) L R BE U8 CBD c,) FIRRK S50 (R %y )
VA o (B v ) S T B ( B ooy 1 o, ) IS AT SRR (B o, ) X VG A R RR R 2, B 45 F .
GEUR AR S A R A 1o JEE 2 S ) SR8 45 TR) 0 A 1) 1 AR PR 2, 5 SR 22 3 T 3 1k 1 Sl ST sl 5 i R
AR HRE N R 515 B & 45 RS54 RN S B A5 # , AT 45 & B8N B LA a2z Sk,
(RO B 36 HI 2 G5 MR (2018—2035) ) AT 1, £ 47044 FRIARAEL N 11 BUARE K [X 3ok £ SR RE 77 430 Hh ol
WX (AT RR ) HE BN — i S B RN RO 10 5 1 TR 0.5 T, 3k & 25 TR < — 0 Pl =
X7 B LR R | RS B ELBRIBOIA 26 BF SCAb o0 B R e AR FE i B v TN I 312 [, o AR
[T SV PN T T - A AR, S RO I ORI R S BE A IX, H RN B 2 YR A A I
PR R UK FC A T AN B, B AR RME & - LA 1 B SR AT 30T B L L 08B R A 4 2R, S — ) S 00
AKX, N RS /N | SR E A3 A0 2 BE A, 1E— 2B W EASS R RS i, X6 [ A8 R AT SRR PEAG 56 AT ROC 44T
LR PRI S5 AR R e K AR 8.425 B i R B R T 0.1, F 2K E FH/NTF 10, A RERELL S
BTGRP, AR S R A AR, 4528 i Z R AR IR M SC R, XTG5S 52 bR A P 28 4F ROC 4347, 15 5
AUC N 0.92, BRI/ 2R R0 1F- | Logistic 10114680 T ELAT %5 v B HERR I

4 SRS

4.1 4

A AT SR ) A LRI 3 AR, T 3R v 28 RIS R i I R B GE T B 4 2R, 12 Logistic
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