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Factors Affecting Rural Settlements Distribution and Their Temporal and

Spatial Heterogeneity in Hilly Region of Southern Henan Province

TONG Yan, NIU Haipeng, FAN Liangxin, LIN Hua

(School of Surveying and Land Information Engineering » Henan Polytechnic University, Jiaozuo, Henan 454000, China)

Abstract:In order to reveal the spatiotemporal evolution characteristics and influencing factors on rural settle-
ments in hilly region of southern Henan Province in the process of urbanization, spatial autocorrelation anal-
ysis and local linear geographically weighted regression were used to analyze aggregation characteristics of the
rural settlements and their driving factors. The results show that rural settlements of Guangshan were aggre-
gated in north and central of the county, and its affecting factors show strongly non-stationary across spatio-
temporal scales; in different regions, the strength and intensity of the effects were different; in year of 1985,
the distribution of rural settlements was affected by geographical and geomorphic factors, and traffic factors
which included altitude, distance to nearest river, distance to nearest county, distance to nearest national
road and distance to nearest provincial road; by year of 2015, the strengthen of geographical and geomorphic
factors effect on rural settlements distribution reduced; meanwhile, beside previous factors (i. e. altitude,
distance to nearest national road and distance to nearest provincial road). other new factors i. e. rate of
urbanization and density of rural households had shown significantly effects on density of the settlements.
Suitable altitude, convenience roads, high rate of urbanization and density of rural population can increase
the density of rural settlements.
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agglomeration

Y75 B #5:2021-05-31 f&E B H#:2021-06-18

FEBE A AR (202400410285) 5 1] g B T 3L AR BT 45 3% (SKJZD2020-04 , NSFRF210430) 5 0] 5 # T K 2 1 1 3 4x (B2020-16)
F—1EE A 1981 Lo LTI A B0, B NE LA S5 E BB 5 . E-mail: tongyan08@126.com

BEES AN A974—) 58 ER B HUZ LA 00, FENFH s R B A A 5T . E-mail : niuhaipeng1974(@126.com



388 S o S

%29 %

RS FR R IR S R = A s P A T AR s ()
(SRR, s (] JR 6 T b R e ROR)
M S R m e A w2, Hardk = 4 T 3R
BEAR PR B T B B, AR AT AR N DR W R L IS —
AL & R RS A i AR T B S SRy A et A
UL FR B A A S B FH Bl A Ry B HL g e L T S
T 42 LA B A 2 L

FE] N Ah 2 2 X A AN T B A AT TR A R DG A 5 ok
B, BRI RIEE R TRHF E RS 0 A 050 R
PRAE LU R AR, & R rh 5 AR R IR R T
B2 BN E A, L an 55 2% 50 v R 40 fa) 55 [ 5
BIFFJe T R E AR . FER A i RS W ik
IS SN E R W8 TR . 0 ) TR - S
R0 T SN = U = & TR PN L N i S
ME RT3 1 o AT DB SY U s AR S W 2R F
FE P ER A 2 M A 22 o 2Rk TR e A AL R
5T O v W BRI A R CGWR) 1 43 B
AR L

H Al T3R8 2 R 058 32 28R I OLS A,
B rh T 1B L /D X R ER A s (] AR YA T Y 4R
Vo AEAERF 2 O 2R 3 T AAG T B
i) GWR 20 Brog sl [ £, %F 5 i R 9 3R 3
WFFE AR T — & AR . (HIZ 0T 58 5 36 X DL ke 4 1 3L
KU o 5 J 5 SR R R 4 O L0 TRy e A
AR (LLGWR) A2 2 T GWR 9 el gE A A, e 2
A3 M 23 [ S o P R i FURONE AR B, ke

7 FH T D 2 N RS R A IR g [ R
WEIE 5 UL T A Ja R ASAE 8 e

TBEE b LU X, MW 52 4 22728 - b R R s
AN TR B A R A . AR B B A Sk A R
PR AR T A i T AR R RS s Ok
FNE AR, XY M3k £ 40 5% & RS TR %5, A SC
DL R BB L X 1985 4F il 2015 4F Y Landsat TM
AR TR VR ARAT AT i B A i BOHE R A AH G A
RUFT LLGWR 58 AR A J R i FH b 23 ) 4R 1iE S 52
Mg A 28 1Y) 45 [ S S vk

1 W5 X HESL

Boma BB 1L DX TRV DL e BH A DL AR
FELALAE A L X 2 14 AN E T, i H A T
A A8 T P I A ) I IR A O A L O PR R AR
R AR T RIS 1 027.6 mm, 1ZHL X R T R
26 078 km® , X N HIIE 52 2% , 0,45 F- MR X (6 340.6 km?) |
PIHLIX (5 524.3 km®) | FEBg 111 #1 (13 125.9 km®) K 7K 38,
(1087.5 km®), iZHbIX + HEAL IR , 2 FE 22 (0 MR & Ay 3
Mo, S B T R L X AR ER (114°32"—115°10'E,
31°42"—32°11'ND, AR AR = R B AL 1 829 k',

HEHLE AR 812.4 km? , PEE AT 92 J7 A AT A IS 4
WA 9 715 70, N HIREEAL R 34,406 (2015 4F), % &
A e A TR R 1 280 AN, M T AL 12 142,07
hm?” I HLEL 9.49 hm® . 1985 4FF1 2015 4F [ 4 )
J& B s ] o A WL 1

. B 20154

B1 RUERFERAZ=BESH

2 BRI S0EsEdiik

2.1 HIFEFRE
T FH %54 40 45 . Landsat TM 212 (1985 4E,
2015 4F, 43 HE% 30 m) . DEM (4 (2008 4F, 4 #F %

30 m) IR g 44 Ak EEBCHE b b Bk S & T gt
B (1985 4F) K1l B G i H4F % (2015 4F) 45 . i
A FESEAR AR - (D) B TM 8244146 ENVI 5.0, ArcGIS
10.2 V5 N TR OE R Rk DY A5 b B T S R
AHLAZ H 177 A ArcGIS 10.2 2 B8+ HF) FH 43



5% 4 3

P A5 - TR v B L DR i BR8P o A 532 W DR 3R S e s

J5 43 AT 389

AR UEHEAT 1 i 43288 3 i A B IR s TR A
5 S MR B L 43 0 AE B 1985 AF T 2015 AR B
J B P b zs [l A Ry L B A4 A R 4 b
B T AR A TR A TR B A X R R R A

115 kappa {H°8 0.727, KF 0.7 K Bk bR ; (2) iz
A 19854

0~5.984
[ ] 5.985~15.608
N 15.609~26.177
I 26.178~37.853
I 37.854~60.819
HEl 60.820~102.701

SR T B o3 BCEL T AR DN Ry B A b 0 A R T
B LY 0 AT 7 A S 7E K B 5 XA H L 2 km X
2 ke RS T, DA £SO A o 0 TR s T AR SR AE AR R
JoE B s R b o0 A (B 2) 5 (3) 5 [l B K4l ol 45 A
LB E RN RO,

2015$

HH/h
0~5 848
5.849~-16.730
N 16.731~29.998
I 29.999~46.916
B 46.917~80.959
HE 30.960~197.448

2 RUWEBERHERARM 2 kmX2 km Mg %

22 MIRFZE

FE 53 AT LU B 0 R ORT RS M 1) 2 [ o) A AR
fIEWF, B A Geoda(v1.14.0.0) JF B4 5 B #H %38
B (Global Moran's I) R #E EH #5635 5t (Local Mo-
ran's D5 FHF 40 072 B S8R R T B A 8 14 1 )
R 23 (] 4R R ARRAIE

52 W R 2 0 B B, LA Arcgis10.2 F1 SAM
vA.0 43 SR g b B A [E] U A4S R CGW RO AR
2 M 1 B AS 0] U AR R (LLGWR) 250, 43 Hr 5% i [A]
a3 a5k,
2.3 1REIME
2.3.1 ETE##H £ LLGWR EAIFyEp, N4 &
Syl B T R H oy AT, S BROR G SOk, )
T4 RN Chtb B b SRR AT | B A TE A5 1 AL S & T
JEE R ALK P 2 15 AR S A AR, W
RO R R W RE W) L BE K R AR R RS L BE
L ETE A BT RO B B S D
N DN E S INTTE A NER DN ) (NN SN K-
B R P RO R AR IR R Y 2 L
YRR, B SEHEAT T OOLS WIE, 0k 22 1 A8 &,
BT ZE KR Z LW (VIF) (& D, JIBTARH
M H VIFE# 10 R R . 4558 B AR ARG Al
DA LLGWR # A R IRA MR . 1985 4R 40 A
LLGWR #55 fy X 28 A0 45 165 4k 5 B L B Je i K & L
AT A E SO RS 5 AR 2R 52015 4EE i ik
FEAN AR 1 R 2 A T 4K e BE L B e 0 13 L 44 R
B A B E IR 5 MR

®1 BFREEERLLERRE

1985 4 2015 4
K% H¥
» VIF b VIF
e E 0.0027 " 1713 0.049" "  2.673
Y 0.126 1.617  0.521 1.662
O B 45 4 O -
Y 0.257 1.011  0.765 1.043
K R 0.000° " 1.222  0.621 2.169
85 45 3 3 0.125 2.509

PEROEEEER 00007 " 1.202  0.004% % 2.130

N WREAEES 0016”7 1.234  0.000° > 1.625
ERZEEN

T RS 0.110 1.235  0.207 1.296

PRS0 0.000° " 1.951  0.643 3.193

L B 0.328 1457 0.540 1.219

A # 0.183 3.681  0.228 2.349

, . ABUA 0.338 1.081  0.193 2.211
Rz EE N

Vi PNEEd 0.489 1451 0.977 1.861

R 0.801 1251 0.003" "  3.070

AL KT W% 0.082 1.370  0.001" " 3.979

R p<<0.05; " fRFE p<<0.01,

2.3.2 AL W LUBILE (1985 4F,2015 ) KA E
5 A A o RS £, DL OLS AR (] 1 v dg 25 A [
Z AR LB ArcGIS 10.2 F1 SAM vA.0 43 3l 4 2
GWR Fl LLGWR #81 (% 2), G453 B, LLGWR
S ASEHRY 14 i BEJEE (R ) 03 i OLS BEAURT GWR #5
A5 BE CAICo (5 18 2 T R (>3, 5% 22 °F J5 IR i
E TR UGB R A X . p (HI/NT 0.01, B
B, A, LLGWR BERIXT 1985 4F By A& A & R
ST H AR JR) B A RS BE R T 2015 4R



390 S o S

%29 %

x2 HELHER
a2 i) AlCc  Res.Sum.Sq.  R? R p

LLGWR 3718 63653.240  0.626 0.565  <€0.001

1985 GWR 3759 91862.036  0.455 0.433  <€0.001
OLS 3803 105137.200  0.377 0.371  <€0.001

LLGWR 4056 125233.61  0.498 0.410  <€0.001

2015 GWR 4061 184113.192  0.279 0272 <0.001
OLS 4062 184636.520  0.277 0.271  <€0.001

3 RS540

3 RNBERAAMMERBESR

23 [ E RAAAE AR AR MR A A LLGWR #5273 1) 5
fill. ZEME TSSO G B B AR A JE B A5 Bk 1 23 8] 43
TEAE . RHL T 45 H A X35 %50 (Global Moran's 1) Fl
SR BB A 88k (Local Moran's 1) R4 HTi%E 4 M
PR AR Ry 8 11 25 () 4R SR ARFAE . 45 R 7K, Global
Moran's T H1 1985 4E#% 0.531(p {H<C0.01;Z {H =20.42)
TR 2015 48 0.391(p {H<C0.01;Z {H=12.45) ., F W]
BB AR i R ST b o3 A 52 I 3 00 TE AR OC , LAY T
1985 4E T 7 - 6 L B e i) Ja B 5 FH L AE 2015 4 (4 2%
FREEAT P RAR . JRd B AH G A 4 R DL 1A 3, i Bk
AT B R Ny v IR AR AR SR AR 1y 40 A
2w RO OCH  FEW T LR AL 1)
52 E S MMERX EBA T )L S B
EANEE G LRy Y e

A 19854 B 20154F
0 5 10
FRiESES
C rex C & ﬁexﬁa E E—ERE
G RE 5 ERK

B3 kUBERNERSHMS LISA B

32 EMEZENEERRESHT

LLGWR A AN S it B a s —4H3
R G A A S EARVEES RN N Tlﬂlé}
A7 H5 L E L b DY A A BRORT B KRB S S B R s
3 A L 52 i DR 26 0 B 3 AN S8 A PR R AT A b (R 3—
4. 4—5), S5 oR  Hb H g R AE | B AC A
PEA PR ZRAE 1985 4FE X A JE R G40 1 A i 35 52 )
A9 U A v B R B i K R L VAR L B0 Y
PR, Horh SRR BB RO K B L 48 BB A
S EAE OG5 B AR R L Bk S AR 2 6 A
K3 T 30 a J5 (2015 4F) o 4k 43 28 U R EE Ak 1) 52 i B
I BRI R R EE A ERE 3

1985 4E AR A 1y K 3R Ah B W 35 VR i I 3R O 4 4%
TR R AL R Hop AR i R R A A
Sk R R PR T EE R R RO
LA AR AR R R IR ARG

£ 3 B 1985 £ LLGWR [3 )3 & # #4448t

i BAME O TFHAGE hig Lmafis ERKRE
WiEE —0.8011  —0.088 0.009 0.200 0.778
PR RS —0.00716  —0.00132 —0.000 0.0007 0.009
HRTEHEES —0.010 —0.002 0.000 0.001 0.005
PR K RIEE —0.019  —0.001 0.000 0.001 0.013

RSO —0.018 —0.002  —0.000 0.001 0.020

£ 4 FIE 2015 £ LLGWR B3 R #H#R M5t

B3 BOME O FWAMEE PR R KM
R —0.988  —0.213  —0.030 0.191 1.187
HEEEEES —0.011 —0.002 —0.001  —0.000 0.010
HRIEAEEE —0.014 —0.003 —0.000 0.001 0.008
(BUL®  —1189.768 —143.793  262.575  583.848  7073.000
KPR —277.953  —13.329 4659 39589  274.468

3.2.1 M I ARAF X R AT E R OE A M5 T 8 %
LLGWR HEAY ] DLAE =5[] b 3% 2R [ )5 2 B0 =5 llﬂ
SRR 4—5), R ER L E BRI X R
5 AT o B A5 R b 43 A AE A B ] T (1985 AR
2015 4F) ¥ 1 A G (B AA K 5A), H 2 28 | &
Tt o AN TR) 0 b DX VR R 5 B X AR T B A iy
AT B 52 T i 2 DXL ) el AR T ek AR L A, T P AT RN
{ﬁzwﬁ;?,Zzﬁiﬁa,ﬁﬁﬁi&é}ﬁ'ﬁ/@%ﬁéﬁimméé,
TE B ] = (6 DX, 76 BLAR b 1) i L 11 8 [l 4 R ft
WA AE R I X S B, 3 5 R G, T8 WA 1) i i X
KRG IR ES R RS AE 1985 4F B IEAH O, Him
{ED&E%%EP?{;%{TEP&J&@EQ?%MJ% (A
o BT 2015 4F K R VE AT
3.2.2 R A A RAE R E R S A0 R a
1985 4FF1 2015 4F, JFE fe i [ 38 | 45 18 BE 2 WA
5 ARATE R AU o A 2 5 S AR OC B A
S 14 23 ] A #4945 1 (B 4B—C L/ 5B—C) , 5 4k bt
Joi B P b A 2 B AR OME G . 3 GA Y GE B R
AN T B i oA B B RAE T, Bl 5 IR 5 08 I R Ge R
BN, RS A AR B LT )3 R B B 1)
e (E DX AR R 7R S i, b ] 5 B AR M5 OE ) e (A X T
T BB AR R 3 . R T BLAI R B T OB R A
R AR T2 25 38 1 3R R L B e F K
RMERE R, JE R M R AR 8% . AT T 1985
AF L JE BRSSP B ALE 2015 AE AR BAE S TR, Bk
P ARAT i B S A B BERAE AT BB B B
T 1985 4F 5 R A Ja R i 43 A B R 5 4 ) A oG (&
AE) HE]T 2015 4, HORN BL& B,



5% 4 3 P H 20 TR P I 1 XRS5 M) AT 3R I s S S 0 A

391

A BERE

4 1985 EXLERFNBERAFA#SH LLGWR {RE
EEREH=EH G

ABERRE

 S— —

|
!
l
|
|

0.8
0.6
0.4
02

0.2
0.4
0.6
0.8

0.003
0.002
0.001

-0.001
-0.002
-0.003
-0.004
-0.005
-0.006
-0.007
-0.008

0.005
0.004
0.003
0.002
0.001

-0.001
-0.002
-0.003
-0.004
-0.005
-0.006
-0.007
-0.008
-0.009
-0.010
-0.012
-0.013

2490

200

160

120

80

40

-80

5400
4800
4200
3600
3000
2400
1800
1200
600
0
-600
-1200
-1800

5 205 FRULERNERARAMSTH LLGWR K E

EERH=E L6



392 S o S

%29 %

3.2.3 ALZFHRAEMNRMHEREN S A Fa
F 2015 4F, Ml 2 Hb AR KR AR 25 R 2R RGH [ A2 S A
R MR IE AN B B T 43 A1 1 32 5, b AR
JE BRI GE A TR 3 NN R R AR SR A R
ST M 3 A 06 (B 5A—C) L H 7K 2 R 2 3R 1 52 i)
TERANTE 2 . R LR RJZIE 30 a R m R 1L IX
AR A8 3 AN Ak e 75 B T AR KA R T K R ORTE
(R 25 DI REAS P28 th . BE SR 1 R, DL, e P %5
5 AR o R FH M 43 A R DG PE B i i, SR S
RS A SR M O6 (/R 5D) . 2 JE b (1 38 in S A A I
B AR 3k i BT RN L 2015 4F Ok i B A A D
ARXF T 1985 4FEHI K T 24 20 % . B 57 7 B AR Y 8 A
Hh 3 B T ARAT JE R ST AR K
3.2.4  BAALKF AT RATE KB A 35 A 6 Fm
2015 4F 3B Ak 2 B Ry AR R R A5 A 3G KT i A
EQUER(VEEN S EEEIN QL S S N 8) RE R §)
BB R LK, R T A v 1 A A R — e R AR
TS HAL AT R IR B AT AR AR
JoB B A3 AT 1S i i LAk (& SED

4 kLR

4.1 it g

B b X R s A R 4 i, Hoas oo™ i,
R TR IR IR S A AR AR i ) A . SRR
7, Bl B R B L DX 2 1 K R R AR e O R A
ARt 5 A Rt A5 B AS T A0 5 L AR AN T R AP b A Ry XoF
by 3 b 55 £ AR R A T AT L Ak 23 2 5 TR R
K P XoF F B A P b A SR B 52 e A Pl G 5 LIRSS R S
P i A5 24 2 1 O T LU B TR e DX AR R B R A
FEAEIRARL . H b R g oA e, A e R
FEMAT AR R N a U, K, 8 A A5 5 AR R
JoEr R PH b A A S 35 AH DG . K Y B Ak R R A
HREMARAR T E R ERAAHEREE., & E R
P15 ma Fr b 1L XA AT J B A b 7 23 [) A J) REAIE DA

SR PR 2R 0 2 ) S S L B T P A AR R T R A R

RIS (1) KA AR T B A 4 SR 3 B R0 A b
JE R R TERRBLRR K, A2 30 SF 1 5 0 i b AP R 1 4
W B S 3 — 20 Ak SR i 15t L 2 i AR A R
RBER J1 5 (2) X T a0 A™ 5 B /N H FOR
FEM RS, AT 5| e J R 3 B 1) 28 38 AR R4, N 4R
TR AR AR Y J R TS

98 2 WAL 25 28 % TR A0 45 R R X R A T R
SR A A 5 e 2  E R T SO R R FR A
I A ) 8 1 Ak 25 22 0 RN B AL R 2R A B L AR SR A 9T T
HIMIZE N &R 1L+

4.2 % it
(1) At RS b 7E 25 (8] b A7 78 5 3 4R SR e

fiE . 4K 8 RS 4Ry FLAE G R 40 0.531(1985 4F)

TREF 0.391(2015 4F) , e A 5 2 [H] IE AR OC  (H A 2R

SR EETEDRSS . JRiEB F A A AT A SR R AR T AT

e e B R DI A TG I B A TR B I — IR R

DX sl 3 B T Bl P e R AR R
(2) X Be 43 B BT Al 09 A R FE R A M 4y A

OLS,GWR #l LLGWR £ B!, 5 78 LLGWR #

R fifp 8 32 FIORG 2 T iy, SO BT TR R B L X A

T T B b 43 A B Y
(3) AR J R AU HT b 4 A1 52wl PR 2% B s ] 22 4k

1985 4F, 5 b & B A A Hb 4 A5 VE FH 2 i IR &R

VAR e FE R T g L T R A L BOEE S 5 AN

M E T 2015 4F, 2 m B R8T 44 4 5 MU

K- AR AR AL 45 1 50 BE | R IR [ 0 L 45 OE BE

B AP BRI AR 5 IR
(1) s R o B A5 R Ml o0 A1 1) D3R A o

Y6 2 [a) e B i A Ak S P I 3 0 2 ) S S . VIR

iR BE AT AT AR T O BCAE T e (E X, T AR

TR AR AFRT A v 9 0 L DX AR o IR b 3 A 5 T 4K

5 BAUAF DG 5 B T 1) B A T T b B A 1] e (L

DX 5 B 2 T 0 B S AR S B 0 A R A

O B R T, e R R AR B . & 2015 AF LR P

BRI A 3 5 ARORT T R A A A 3R I 1 A O

HAE FIAE PV AL L 3l OC A A B 0 0 BT g i

SE 3

(1] VA, e, 223 2, 5 5 X =k ) b i 5 3 A%
FRAE B 23 1] o 28 B 5T - LA B ) oot b X 11 (] 0L 7K 4= 4
Kb 5c ,2021,28(4) :284-292,419.

(2] R34, RAW 5, S MBI L = T B R AR
P R 28 1) A P 5 43 XL A0k TR %4, 2016,
32(12):237-246.

[3] &5, MAFAE, B AR, 4F.2005— 2014 4 V128 3% 4 Ik
7 A R 28R B 25 A% JR RRAE L), i #2474l L 2018, 73
(7):1242-1252.

(4] &5 XBREAE, i £, %5 500k T B B 4 25 11 25 A o g
AT HBERFY . 2017,36(3) :541-552.

[5] Williams M. Settlements in rural areas: Planned land-
scapes and unplanned changes in south Australia[]].
Landscape Planning,1977,4:29-51.

[6] Haggett P. Howard Bracey: pioneer in rural settlement stud-
ies[J]. Journal of Rural Studies,1996,12(4) :329-330.

[7] Long H, Liu Y, Wu X, et al. Spatio-temporal dynamic
patterns of farmland and rural settlements in Su-Xi-Chang

region: Implications for building a new countryside in coastal

China[J]. Land Use Policy,2009,26(2) ;:322-333.



5 43

P H 20 TR P I 1 XRS5 M) AT 3R I s S S 0 A 393

[8]

[9]

[10]

[11]

(12]

(13]

(14]

[15]

[16]

[17]

Conrad C, Rudloff M, Abdullaev I, et al. Measuring
rural settlement expansion in Uzbekistan using remote
sensing to support spatial planning[ J]. Applied Geogra-
phy.2015.62:29-43,
Hoffman-Hall A, Loboda T V., Hall J] V. et al. Map-
ping remote rural settlements at 30 m spatial resolution
using geospatial data-fusion [ J ]. Remote Sensing of
Environment,2019,233:111386.
FOLIE VAR BE, sR L0 AR AU IR [R) & A e 25 1Y
AN B L B R g [T 0. v B Al B R 5 X &
2019,40(11) :1-8.
Pt A TG L AR R A ) Bl B Ak E R R R T R R A
V7 3 A% B s i) R 38 A 5 0 00T e R ol K2 24 4, 2019,
53(1):152-160.
Cao Y, Bai Z, Sun Q, et al. Rural settlement changes in
compound land use areas: Characteristics and reasons of
changes in a mixed mining-rural-settlement area in Shanxi
Province, ChinalJ]. Habitat International,2017.61:9-21.
Yang R, Xu Q. Long H. Spatial distribution characteristics
and optimized reconstruction analysis of China's rural settle-
ments during the process of rapid urbanization[ ] ]. Journal of
Rural Studies,2016,47:413-424.
T VL, O S B 7. R DX A PN AN i IR 57 WA )
75 R ML 43 AT L) ] M A5 2016 ,35(4) :692-702.
LW AR S SR, A TS ] AR DG R R
S (A A SRy 18 A8 R He oy IX [T ] ARk T A% 24 4, 2015, 31
(13):265-273.
RS, ST T X AR L A T b 3 4 (RS HPE TR 4 A
AR AR i B B 43 IX [T 40l T 2= 4k, 2016,
32(19) :249-257.
KRB, YA, LAY, 45 3k T A 7 AR 0 T sk M AR
b i B R IR X RS LT ] Rk TR % 4 . 2015, 31

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

(15) :247-254.

HSCT, BRI B, E AR B RN RS 4
R R PR 3T GWR s a1 5 Bt o AT A

SCHBEE L 2015,30(5) :71-76.

Farber S, Pdez A. A systematic investigation of cross-

validation in GWR model estimation: Empirical analy-

sis and Monte Carlo simulations[J]. Journal of Geo-

graphical Systems,2007,9(4):371-396.

Wang N, Mei C L, Yan X D. Local linear estimation of

spatially varying coefficient models: an improvement on the

geographically weighted regression technique[ ] ]. Environ-

ment and Planning A,2008,40(4) :986-1005.

BRI AL 2 0 3T A A A R A b B A AR [l

S3HT LA AT o LT ] b B R A4, 201529

(3):82-89.

A S X B B 5 R T A0 X W A 2 B s )

St B R F Ay BT L) ARl TR 5 4R . 2016, 32(21)

252-263.

Cleveland W S. Robust locally weighted regression and

smoothing scatter plots[J]. J] Amer Stat Assoc,1979,

74(368) :829-836.

Bowman A W. An alternative method of cross-valida-

tion for the smoothing of density estimates [ J].

Biometrika,1984,71(2) :353-360.

Stephen A’ S, Wagner A K. Assessing the market value

of real estate property with a geographically weighted

stochastic frontier model[ J]. Real Estate Economic,

2008,36(4):717-751.

Mk, b I, BRETAR L AR LD 2T R DR A T R R R

[ % Jad ¥ A R iE K 3K S AL R (T . Ak TR 2 4, 2021,

37(4):285-293.

IQVOVAOVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVNVAVAVAVAVAVAVAVAVAVAVAVAVOVAVAOVAVAVOVAVAVAVAVOVAVAVAVAVAVNVAVAVAOM

(L% 386 W)

(23]

[24]

[25]

[26]

[27]

TRAEHE AT G VAL S P e B RGN 5
KA SR OC R Bh 2 A M () ] b B P55, 2017, 36 (3)
592-602.

TlE 6%, 20 £, F R AESRE RS 5
FRAE B AT/ ) 5C R F ST L) K R AR FETFST . 2021,
28(2) :293-300.

SAE XN BE L % T InVEST #EAVRIIT i [ 3h
ML TIT 9™ 3K 0o i 3t 2 25 2R G g S B A - AT AR
o). b B HRAE B, 2016,32(5) : 22-28.

FH 7T R RO R . S 48 T X 2L 3 R 6 IR 55 TR AR
fis 5P E ()] He BEAIF 5T, 2020,39(1) : 79-91.

Jopke C, Kreyling J, Maes J, et al. Interactions among

[28]

[29]

[30]

ecosystem services across Europe: Bagplots and cumu-
lative correlation coefficients reveal synergies, trade-
offs, and regional patterns[]]. Ecological Indicators,
2015,49(2) :46-52.

B AR, B AR S VLU E R R A R SR
55 I 25 A8 Al S R -Dp [8) 56 2R [T ], b BEF 52, 2020, 39
(1) :64-78.

e 5h il ko, 1 SCHF, 4L 3k F CA-Markov #5 # (1)
L5 V0T e s X b ) A A 1 S 23 L 1K AR 35
%%,2017,24(4) :133-139.

BRAN U 22 % 5 T TR 6 B 09 HOR 1 R V0
R A R G IR 55 o A R AR L) AR A 2 4, 2020, 40
(13):4291-4301.





