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&, WHFERISRTE R B & R IR v 2 18] e R X U s [ R b o, A R
FEYHAE TR 73 [ R 2k & R SR 1 23 Ai 5 AL BEAT AP, A R XK R BT BR
RIS, 2 2 AN R VR 2 ] 040 E 220 R g . KB R A SE D R 5
Wi, F SRR R E B AR £ b IR A IS SR A H . I S A MG, e
Zk, GFFRREKPHIXZEIR, AR TR XS AR AR R | 78 R AL ik
17 2 JUERFE . ERIE L, EhMn e 2 1 Rig 2 mEAR R SEATE A, AfFH
W M | KB RS A ARIME I T AISSE L Al NSRS 2 PR N T U
W, AFAERGE . BEL. P EOFAF RS AR XIORUE B, DR [RIHUSE R X
B, W9 S FIERIE SRR | AR LB b . ASRUTIB 2 0 Kk IX, SR R4
RAFEWIE , (HRVEHUBE | 3 B2 Wi 9 sk A STl R R, SR VE I 25 32 e A0 it 32
Wi, X 25 AR R HLIX S 1 SR g A3 (B AT S AL R R DIROG £ R iK 1A
WA (hooi) RREERE, R “LAR” R SR RIS, P
X S RRIEHBTT, T EESQEASES X (LR X, TREMX) ZHE
PRILASET O S ) AR R B R IR P R AR L, XSl X S R R AL
AN BN, A Z MBS . SSEFK BRI R B, B JE R
TR oA A )05 [, A2 N6 S -5 e s A SR JE O 249, A 2R
SMNREMPITE, ERAAE SR RE BRI Rz W E S A 15
T BA R RIS &0 RV AIE S0 R HAT 35 i el 22 S . (H2
XL, ZRI, FEX ., W (B SN UE B, BFTEATEXER A RS
P BEEESRIAOCZ T EIX, MR, fE—m R bRl e & MR =
[0 A IR R0 /7 5 AR R 104 b, ZLUETER MR aah o 3=, Bk
PRI RS20 R R s 1) 22 5k o RYEAROMRUEE |, SGTE £ A R VE A% 5 i 2 5 1)
RER S, BRI 25 Sl s IRl A - S A SR LA SR 7

FEHE A A, SCBEVNMR T A, AARIAEEE S, AR R X R S R
JREATE B0, B 2015 BRI 47.23%, RATTKIGHIX, &R RS0k
eSS HLEAN[R] T Tlb AL S 30 B K B R 5F Sh HuIX . RET/HTBREk I & A 2R
S ARHE S R ALE, n] F e S R B A A T RAR N X BT IR IR L X TS A
7, HAHEEASEAPE OIS S S ARSI T B s, s =S o ik
BTSN £ b R A3 () 0 AR, A5 B BRI A5 A B AR s BRI 2 A SCEE R
PUINHSE AN R BN ), A RR & R SR EA SR . S HHTTS £ HHR>Y%
RS H K.
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(2) 42J7) Getis-Ord G FilJm)iB Getis-Ord G*. 427 Getis-Ord G F T4 £ k5% F
FUBAE X3 4 R A R, e S R ERLMERE; JR¥ Getis-Ord G* HF kil £
ol RV FH b KIS JRy B M 38U 5 A7 A R (SR R AR X, R B RER s ok
VR, B R

Gd)=Y 3w @y Y .y, (2)

G/(d)= iwi,(d)x,/ixf (3)
K Gd) B Gi(d) SR 2RI AR w,(d) 2 x, B x, AR A
x P SR A DRI n J2 % FORTE BRSO 12 LA F AR BIN Gld) A1
G, (d) BEATHRIEAL™:

Z(G)=[G - E(G)]/ VAR(G) (4)
Z(G) =[G’ - EG)) JVARG)) (5)

KL Z@G) M Z(G)) 51572 G(d) T G, (d) BB HEAGIE s E(G) F E(G)) 4151l /& G(d)
G, (d) WECEAINEENE; VAG(G) FIVAG(G)) & G(d) Ml G (d) WE: 2. 24 G(d)>01}, 17
TERARE, RZAERERE; 2 2G)>00, BTEMEREMN “PE” X, RZH
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(3) EPEAIAE e /N RFBH B B 1 BRI A s i A Al se bk S, Hoo
e/ N AR RH T () R /IN R I AT 5 IR R TR B Y, B/ NSH AL R B
MCR=f,, 3 (D, *R) (6)
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BEIRE R 30, OB K 2t 1 XICR FH AP ATAR S, BHIME IR 500, KBB4 25 3H % 1t 7
55100 mx100 m A& D)2, THRA$ 2808 B BH D (8 R F e/ IMEJE AT |2 B, 15
B A8 fH 7 (A 1A

(4) HbERERIIER . T S MNRTEZS B A R R 2R 00T, MBI 25 TSR Ao
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Kf: P, SR RIEZS RIS R Z M 4845 n SR B IKIFEARS n,, BIK
— X IREARE ;. m SR IRB IR 07, A XIS W R VE 2 (0] A5 7 22 qum i
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Bl & W RVE S [0 o0 A0 RN AR, P, R, BB X R X £ 2RV 25 0] 43 A 152
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(X5). BMPGEM TR (X6) . B EGGERAT AN (X7). 2| S HIAKTEME (X8),
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PP RREE, W1 107 LEBINORS I . DEM Bl Rk IR T M EE A RS o 6
Al KB T rp R B SRR ST G 2= 6, AT S A e U T A e
HYE SRR H RIS RGE, AT RIRARIRT 201645 CRrsRSEiH4R%E) MBS M |
WX SR

RAENKIE SRR L, SR al 73 RIRER . N T LR AR IR- N T E AL,
PRSIV E S R b, — Bl £ Ry 70 N 2R, Mgt ii, Sl &
NSRRI TR, B2k & R . FTRL, ASSOITBLA TR 2R £ R R %
BLEEER TR B 2 FRK

3

3.1 ZEZEFE
(1) LR/ RE, HEE
o AT R A . AL AR
Tk, iR 2 b R 23 6] o A -2
e &P HE B ANN FIAL BB Z 435314 0.29
H-140.38, K S FRvE N2 0] R R 7
Ak 1 2 R 3R V& o0 A A% B al
(E 1), 2 KR =S 0o A 22 57 1
& JE UK L AU e P R B AL
i, RN PSS, IR, it
BIOR” WA REHE, KBS =1L
W@ WEE RIS . BRSNS R R v
KU PR B BEAZ Ll R
fl (02~0.7) k', WAFAERIALH . @1 grmsm s HBEEREES AT
'ﬁ} E?ﬁjﬁ‘ Hi X %nﬁg 53'% W}Ejﬁ: N E:F ;T( @j N Fig. 1 The spatial pattern of oasis rural settlements

VA ML, 3586 TR i T L e B kernel density in Xinjang
WATJE, A IEA 70, H T BRI T R INZ: b B B br v ]

(FES: GS(2019)18255) 2, JEE LBk,

W, PHEREEE, SN RERES
KR R LRI A Kl Bk Sz i
VRGPS BRGNS IX, Wk, HEAERIR, Sl AR AR R, BRI, £
FRIEAFGEL, 2970 0.05 4 /km® 10 /R 2 Hb RN LR 0045 A A R IR FR VDI . S
MEFER G, PRIEESS, FEARTOR A . REEE 2 B RVE S A O XAt L, Ui R
RS RERERZ | S mEEE. M ESNERIERZ, SH UGS N,
Wy, LA TESRMNERE R 2, POl 5 ek, Fig ool Juimait &
SRR AR pE R, A B A USE  & WG AR SR I sl AR A S Y L

(2) ERMBIE LR/ Mo SRIE . 2R R V& BEH TR AR ] 22 S 0K,
B/ NBEHR AR 0.70 hm?, e KBEBR RN 1325.44 hm?, SEBEHLRI AL 4 33.25 hm?, 12
4R 28 B R HT & FRIERGRIE, 2508 ZEN-2.62, EHSHRERSE
Ja/INIBREE RAFAE . da P BRI T 2 A Jm i e o SR fiE , DAUR IS B AR
Gt @2 & R EMA A HGTE (K2), X (a6) FEEPLERILILY
AL DA M X, XS X SRR T IR, 1948 T AT . Ly v RRF 30
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¥, EESNRELRRE, LHERA
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I3 FERFE
3.2 EimEZRIEZR

SRR IE A B AR HIE | HL g
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PR, AR ERMA S
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2 HEBEIMN  NRE IR 8 5 T FHE
Fig. 2 The spatial pattern of oasis rural settlements
scale in Xinjiang
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(FES: GS(2019)18255) 4fl, JEE LMk,

321 BRI REL HRMMHSE RS

T RVE 25 18] 70 A1 A FE ALY BT S £ R RIS TR 5 & SR AR b2 1] B 29 £ B3RV 25 1l i
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9 18.7%F1 65.4% AT V& UL, 7411 ADATE AT 5~15° G M X, 7 S ASESOR IR LE (L
4390 74.8% 1 33.6% , Hr A T4 £ B AT TR A (H RIS RS/
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SRREAKDZR LR, KFIE IS, SR A =R I 2 AT AR KW 5L
SRR K . ZARTRAR . BT (2~5 9T, dE AN TR ) ABIEREE A 54,
Giit 5450 & b BEVR AT AR . TR K b 25 R B, £ AT RIS AP T 50~400 mm [
KX, “ZIWE I SEH R = B2, BomREaAT =il X, S
FIRIEA G, T 75%F VTR T 0~10°C HBIX o 41%F5 75434 T (3) 10 km ZZ np X
JEHL, U 50%K 757041 T 10~20 km B IX B, £ K RIESRK A R E A 5
322 ALASEE  ARMEESHIIAR S N RIE S B0 5 & RN IR, JEAR
HRE T £ R R IE 23 (B 43 Ak ™ 78 H AR IR B R A JERH T in A B aT kb L 4t
AV R BEZ NS, DIHE T 688 X R Ja (1) 52 m R 2

(1) ZCHER I8 FE AT IR L M Ag i AR T I 5, AR B PO s SV A 22 5% &
JEAKT-, R XA SR 25 A I EFR AR & R R 25 (B o3 A 52 A SR ke,
ZLEA XL AR RE A G I AT kM S g 3 PR 2R X £ R SR TE S (] 0 A B RE T
FESTAZ O IX | IR ZEIX . IR 5 XN & A HUsSUR TR BB Z o, & R 32 3 e 5
KRR 5 B 3T I S0 A T AR A AR O™, sl B g . Bk, S BURRI S0
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®1 BARREEZRTINBREIAREIT

Tab. 1 A statistical table of the distribution of rural settlements based on natural environmental factors in Xinjiang

WmMRER Y SNREEE () Ll (%) A (hm’) WA (%) CFEER (hm®)

= (m)
<200 185 1.66 5768.12 1.53 31.18
200~500 1686 15.15 70440.04 18.74 41.78
500~1000 3118 28.02 133405.30 35.49 42.79
1000~3500 5953 53.51 163282.72 43.44 27.43
>3500 184 1.65 2974.87 0.79 16.17
g (©)
<5 1856 18.73 52850.35 65.43 28.48
5~15 7411 74.81 27140.56 33.60 3.66
15~25 476 4.80 632.37 0.78 1.33
25~35 92 0.93 115.49 0.14 1.26
>35 72 0.73 39.64 0.05 1.61
A (km)
<10 4717 41.29 158266.23 39.30 33.55
10~20 5403 47.30 192126.82 47.71 35.56
20~30 586 5.13 22796.35 5.66 38.90
30~50 393 3.44 16447.85 4.08 41.85
>50 325 2.84 13062.02 3.24 40.19
S (°C)
<-10 0 0.00 0.00 0.00 0.00
-10~-5 1 0.01 26.48 0.01 26.48
-5~0 76 0.71 3138.22 0.87 41.29
0~10 7392 68.90 268500.12 74.77 36.32
>10 3260 30.38 87437.24 24.35 26.82
f&/K (mm)
<50 997 9.25 26153.63 7.23 26.23
50~100 4928 45.74 123967.48 34.25 25.16
100~200 2263 21.00 84338.92 23.30 37.27
200~400 2390 22.18 117172.08 32.37 49.03
>400 196 1.82 10346.81 2.86 52.79

W18 /N BREAT SR PR T (EH R/ (h) ATiERTE], 90 h S, G454
SR RIEDAEEE (22, B4 189 UT) . 75.48%M V& 43 Aii 7 ML 94 T8 4T 1E i (1] 4~
24 WG, AR El/NT 2 h IRE &7 EEASIE 5%; B8 (IX) El g it a/h T 12
h (K 75 5 95.26% , H o1 23.87%/NTF 2 h;y F £ HUE B AT HEEF ] /N T 4 h BRI S
98.68%, H:156.42%/NF 1 he &R RIEZS 04340 32 AN R SF 4 Py Hi i BT 35 M 152 1)
A, B 2 5 BT A TR R 23 (B AR gk, UEIA R Y54RI £ s A, #IE
(IX) EREATIAVEREIIR 2, B HbGE BT kM i B/

(2) SR FWEZR, SHRESRSMZSMNAS ., WEMX SRR ERGE
SN, XF S A BV A5 ] A0 AT I 52 e DR R A0 T AN BB B8 X8 2 e B St 7 5, B
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Fig. 3 The spatial pattern of the major physical geography factors in Xinjiang

e BEEIE T E R N2 S BmbriEm g (FES: GS(2019)1825%5) £, JKEITLBM,

TBERToRBEESI MR

Tab. 2 A statistical table of the distribution of rural settlements based on traffic factors in Xinjiang

frtmfl g (h)  SRERFEHDE () I (%) TR (hm?) el (%) SFEER (hm?)
FHL
<2 543 491 20053.92 5.37 36.93
2~4 1472 13.32 54631.71 14.64 37.11
4~12 4714 42.65 170720.50 45.73 36.22
12~24 3629 32.83 109675.99 29.38 30.22
>24 695 6.29 18200.74 4.88 26.19
FE (X))
<2 2711 23.87 91929.75 23.44 3391
2~4 3717 32.73 127680.31 32.56 34.35
4~12 4391 38.66 157693.30 40.21 3591
12~24 515 4.53 14500.03 3.70 28.16
>24 23 0.20 394.26 0.10 17.14
EllEZ
<1 6609 56.42 246326.67 61.32 37.27
1~4 4950 42.26 151125.41 37.62 30.53
4~12 152 1.30 4216.84 1.05 27.74
12~24 3 0.03 36.65 0.01 12.22
>24 0 0.00 0.00 0.00 0

JELAR S RHIE . IR S — IR B T

, HRETRAZI 25 A 2 22 B B R S G R

ARSCEE Y GDP ., 3 S fE RICA L . Tish AT A BOR R & L 4 44845
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4 EIME. B, SHEHERATEEENETES S
Fig. 4 The spatial distribution of road accessibility resistance value to prefecture-level cities, counties and towns in Xinjiang

e BLESET ERZ S BRbriEm A (FES: GS(2019)1825%5) £, JKEITLBM,

(F£3) 7RI XA T R IS — Wl . N sh M B R e oA S 2 a2
BEEN S R RIE A B A sEm . R A GDP . Jgh A HE AR & LA T 1)
fobs, HAEMOR, X2 FREZERIMAAEIR; RS FE R Ly i dats, HAE
R, kS — IR IR RGN, ) & R R A3 18] S0 A 2 i B

R3I HIEFERER

Tab. 3 Index of social and economic factors

TEPRA TR I bR TE
A¥IGDP DA BE BN H B (TN NADEEEN
EF N PN SRR B NS R SRR B T SERE A AL
k=i PNE 4 CRAEANT=-FFEAR) rfEAR NADEEN
ER N L U 1829 YN S SYNEE ¢ NAGEELD

BEIERE RN SAFR, GITEER S NRIENARHE (24, EISIE 1191
) Hrmayr kRmX 2508, RIS AL RRE AKX, WS IRA2ZE/N,
3R =M 25 & RAK X, 32 WA ZIER K. 65.77%) £ K4 T 25 &
AKX, WS WA ZRERZT T, SHE “Mug” SMEHE, 30.32%8 2 551
FRANRS WAZETIX, 39.35%M S Mo PRI WAZER X, FEish Ao,
BEES AN A% R 25, bl RERFsh AN O el Rsmi/N, 83.51%M %
U i v ) AN B I S A A Ny 5 S e 1 I N R o [ 73 AR 4N
RN, 26.61%09 £ B4 TARDE R B D434 X, 27.27 9 2 M T 20
BEBADDEIX, B Pt e,

33 EmEZESH

B8R I 43R 100 mx 100 m A& B ICIF AT —(EAL, AR TE 50 A0 RS RAE 1, TG
V&S AE BRI 0, 3 i BEHLRAEE 7 i R B 1481 4 5, HEHAS w5 BT LE MRS X6 10 ) 4%
SN B RAZ U, A Mo BRI 28 R 0] 45 22 6B S Ak N £ A K 25 18] 43 A Y 52 1)
(FE5 U 1191 1), Z5HFEH, K7 PS03 £ BB A (0.38), FH
WA BTk tE (0.13) 0 BEEE (0.11), FEWNRRAPITHEE R (0.09) . S (0.09) ., =R
(0.08) . FHLZLERSTTIAYE (0.04) . WM& JRRIWAZERE (0.03). A¥JGDP (0.02), A
Fish (0.02) ., Z4ERFHREK (0.01) MGG (0.01), MUILHEH, B s HE
A EEZ R & PR T YE | B EGE e ke L PR WA . R
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Tab. 4 A statistical table of rural settlements distribution based on social and economic factors in Xinjiang

S G SREE (1) Wl (%) W (m?) WA (%) PR (hm?)

A#GDP (J378)
<1.48 1831 16.96 41399.36 11.48 22.61
1.48~3.13 3657 33.88 124140.80 34.42 33.95
3.13~5.58 3442 31.89 124707.40 34.58 36.23
5.58~11.22 1795 16.63 67801.26 18.00 37.77
>11.22 70 0.65 2598.62 0.72 37.12
WZ WAL
<1.44 1621 15.05 73925.13 20.56 45.61
1.44~1.89 3266 30.32 122827.00 34.17 37.61
1.89~2.26 770 7.15 32973.02 9.17 42.82
2.26~3.30 4238 39.35 108328.30 30.13 25.56
>3.30 876 8.13 21453.59 5.97 24.49
AN OTN)
<8.99 2848 26.35 80924.13 22.42 28.41
8.99~15.45 2581 23.88 82225.93 22.78 31.86
15.45~25.58 3597 33.28 137176.30 38.01 38.14
25.58~42.55 1708 15.80 57116.12 15.83 33.44
>42.55 74 0.68 3437.51 0.95 46.45
DRRIE I (%)
<36.55 2870 26.61 108594.10 30.21 37.84
36.55~55.86 1694 15.70 60611.83 16.86 35.78
55.86~75.92 1357 12.58 62040.44 17.26 45.72
75.92~86.14 1924 17.84 58973.51 16.40 30.65
>86.14 2942 27.27 69310.98 19.28 23.56

RS RSB,

T X BT ok £ K RIE A B A e e K, 51%35 £ AR IE 25 [0 40 A 19
], 28, ) B I0E B AT IAPESR 9 0.38 F10.13, KT [ 4K M 13 R 25 14 B RS i i
0.11 (BEEE), UiHIHrHet & M RVEZS |, 38l H R L EREZEEMEH . S8
REEZOREM G, EIREIO T, IERAVERUBOEA , 22 i 2% 2% 4R X R A& 4
TREEEIK S8 W 45 50 35 18 B ELIERE 0 & A RS B mT Ik, JE & R X A 38 A Tl i
Pk o HTHHIE 5 TR 2588 W5 A Jm S5 53, BRAIR S A RIEIE IS nT ik, BEAS £ X
SRS, RSN, 28 TARMMNEEG R AL, —ERE FREFKA
JEAAR . 785 R B A

SR RIE RIS S D ERFEI L, 2RSS . 2 (0.04) . B
(0.13) JERETTIAVEXT £ A VK 23 (8] 0 AR B 52 i (R T3 £ BHE BT AT (0.38), £
SRRYE FERSE S B0, 2T . B3RP O EE mE . — T S A E
WA BT, 2R AT SRS s — T R Tl Ak SR KA, E LA R
RIS LR, MAMESRE AR, X 2R LK REAE B RFEER . %9 AR
B, MIPNESE RS FREMZE, S AGIILEREEIARR, Jouk I & R vt
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Es5 HBIFEHSEFERZTENM
Fig. 5 The spatial distribution of major social and economic factors in Xinjiang

e BLEIET E R N2 S BRbriE g (FES: GS(2019)1825%5) £, JKEITLBM,
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Tab. 5 The P values of geographic detection for factors influencing spatial distribution of rural settlements in Xinjiang
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Tab. 6 The P values of geographic detection for factors influencing spatial distribution of rural settlements
in sampling areas in Xinjiang
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Spatial pattern and influencing factors of oasis rural
settlements in Xinjiang, China

LIN Jinping"?, LEI Jun', WU Shixin', YANG Zhen"?, LI Jiangang"’
(1. State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography,
CAS, Urumgqi 830011, China; 2. College of Resources and Environment,
University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The study of rural settlements is the core content of rural geography. It is of great
theoretical and practical significance to explore the spatial characteristics and influencing
factors of regional rural settlements. Based on the remote sensing interpretation data, the spatial
pattern and influencing factors of rural settlements in Xinjiang oasis areas were analyzed by
using the methods of spatial analysis and geographical detector technique. To reveal the rural
settlement spatial influencing mechanism, and explore the rural settlement space reconstruction
and optimization approaches, we selected Altay area, north slope of Tianshan Mountains area,
Turpan Basin area and Kashgar area as sample areas for further analysis. The results show that:
the oasis rural settlements in Xinjiang are small both in density and in scale, and are mainly
concentrated in the distribution mode, characterized by a spatial distribution pattern of "dense
plain, sparse mountain, no village desert", which presents two major density core belts of oasis
on the north and south slopes of Tianshan Mountains. Firstly, rural settlements are mainly
distributed in middle- and high-altitude areas (500-3500 m), flat and gentle slope areas (<15 °)
and warm areas (annual average temperature 0— 10 °C ). Secondly, rural settlements are
distributed near the center of towns, which are less affected by the radiation from the center of
cities and counties. Finally, rural settlements obviously gather along the roads and rivers, with
the feature that the closer they are to the roads and rivers, the larger the number and scale of
rural settlements. The spatial distribution of rural settlements in Xinjiang is mainly influenced
by factors such as the accessibility of roads to towns, the accessibility of roads to counties,
slope, proximity to rivers, temperatures and elevations. In other words, under these extreme
geographical and ecological environment conditions in arid areas, the natural environment and
geographical conditions are still the main influencing factors, and the traffic factors play an
important guiding role, while the influence of economic and social factors are not significant.
There are obvious differences in natural conditions and social-economic development levels in
the four sample areas, and so do the dominant factors of the distribution of rural settlements.
The north slope of Tianshan Mountains area and Kashgar area are affected by road accessibility
factors, while Altay area and Turpan Basin area by terrain and water source, respectively. Road
accessibility factors have different influences on the spatial distribution of rural settlements in
various areas. In the future, the optimization and development of rural settlements should focus
on the strengthening of the planning of transportation lines and the improvement of
transportation infrastructure, so as to promote the flow and sharing of urban-rural elements, as
well as the integration and sustainable development of urban and rural areas.

Keywords: rural settlements; spatial distribution; influencing factor; sample area; Xinjiang





