365 6l
2017456 A

o PR} o gt R

Progress in Geography

Vol.36, No.6
June 2017

BT W 28 57 Hr B3R T =2 M) X A0 3k T B

== (8] 3 FE IR Al

B R B

(PEALIRYE R 2 MBS SRR 2222 B, 22 730070)

B ELUAITRATEL R AN TR , A Huff AR, 3 o0t Bl , SR FH s o 30 B o B 3 AR T 23 4 RIS 2%
IR 5 b O T 22 ) SRR , AR AR S AR s N EL B U i, o) 4 Pl i 8 B L 3l i ) s [ S o L A
P, AT A 7y e A AR P s i R 90 PR A SRR T Lo DA R R B O 15 T RE A 42
L3I S ST AR A R M ], O T AR ) P ) 2 RV R BEA 7 X0 HE 3 T T i s RV R B . IR DU bR
TR R 9], 308 A 22 WO 2% A7 D7 125 , £ 3 DM A ST R ) 2 (DS IRSE L. AT 45 51 mT by i () L 412 £

BHEARIE RIS %

K 8 R 23 AL RNV TR 5 P28 00T s HufEASS 80 s ST i

1 515

o IE AE 22 0 3 T S b A A N T 3
TEFE , A 2002 4F 31 2014 4F , v =3B AL RO 44 4
AE LT 135 E 438 A D AR AR #4384 2096
TN o A A 3T RS A 28 6 T O R /N
FUINBEE ) PRl A Ji” B AN AT AR DB, Ik
S M 1 R Y ) P 3 D2 3k o ) e e A 114 )
R A B T R e Y RS X X 2 B A
KR B TR o WF 58 IR T 52 w1 Rl 1
FUE , — 7 THI AT R T 4 MU R G B s [ 4
BEA T SRR o AT Sy il 3T oA Ok R R, SR
T 5 1 il R) ) B [) & e B A A S R (4 i
8, 2015); 53— J7 11, ARIR T A% 0 9 5 1 3
AR B 5% 28 HAE A 00T O 48 ok v B 9
i A (Rl 2 Ak 1 ST AR e Ak R K i
FEVE R4t sl v B BB AL ) S A2 DA AR X
FPES SR IR RER R BI FE AR ES | & T 2451

WKimBH:2017-08; 81T HER: 201711,

BN o 5 3R T 5 ) B 48 7 O 38 % S 3
DX I ) 45 1 AN 2R 1) B S S AL L, IR T R 2
(] 75 FEL RS RN R =4 MR B8 o FE 2RI
RIS, HFFFE X3 00 P9 S AR v AN
— B, TR A R AT e R 2R AR G H B
WA (P, 2015), TR =S RIS BA
SR AR P R, H ATk i B s
[ 0 B R B A E S AT A PR R B AR
SCHRIE 23 6] A LA FHBEIE , # IR R R 2 R R 5
A1 Bl A B 25 (G S ) R 28 B 16 2R SR, A S BT
T A0 0TI 17 2 [] s g5 L, 4k i i B3 oot
PURISR T RE ) A5 B2

] 38 T () 2 Wi Bt R HL S A 9 R
I3 =ANHr BE R 4E T4, 2015): M 19 40 K 5 20
T2 40 AR CRTH , Sk i 5 m i b S A e A5 Y
B 253, HH SR ST 32 A R e I b AR DA
2 ORISR AR R A o A 20 fH 40 40 45
AR 2 90 AEACATI I M JRHY , K 23 B AR A FH AN

EE&TA : FHK A AR EATH (41361040, 41661025) ; PYILITE K27 75 42 BOMRHIFRE 1 42 71140 5 H NWNU-LKQN-16)
[Foundation: National Natural Science Foundation of China, N0.41361040, No0.41661025; Research Capacity Promo-
tion Program for Young Teachers of Northwest Normal University, No.NWNU-LKQN-16],

YEE R % T, 4 Uz, W58 07 0 AS R 28 55 4347, E-mail: panjh_nwnu@nwnu.edu.cn,

SN FE TSR, ST, 2017, JT [0 45 43T (8 355 i 52 ) DX R0 300 v A 2 TR S R A3 (0], M BEA} 24308 2, 36(6): 667-676. [Pan J H, Dai W L.

2017. Identification of urban hinterlands and urban agglomerations in China based on network analysis[J]. Progress in Geography, 36(6):

667-676.]. DOI: 10.18306/d1kxjz.2017.06.002

667-676 HL



668 oo R

$36%

S F JEAEUR 9 )2 s | AR T 5 i L b AT 5%
LR T L B . M 20 4D 90 4F
AR ZA T R SRR, 7E— 20 ] 2% A0 A X A
Fria R OB BRE AR B | 2 T A B
W HLL A IS A 3 M N SE AR &R R YHE
BN W 5 | R 5 O e A4 R G 2R 45 TV IR
755 1 H JR FFHR ST, #4113k T 5 e B A )
Ao PR IR T G )5 e i b 1 53 5 0 1 20
20 80 AKX, AL J7 ik A 44y 22 36 T N B
PIRN 2RIk R o s PO T 5 L X
S ST ORI = Y QAN TN TN 7 N 5 N T = 8
Ui AR GEAS I A (G2 AR, 2016) , HEAT S LAY
P 98 o2 AT A I A 8 . Qi B — 2
245(1995) 1k 135 45 (2006) . 5 1 & (2008) . J7 A1) Hk
(2009) . T EEHL(2016) AF 0 T o 3 T A A A
SERREFNA A PR IR R o LIS TR 51 A CEL
SRR SEA ST HER T R T i L, 2 AT
3 RS- 2R GE A (R B 55, 2015) T3 i
(IE LFHAE, 2004) . 5] Sy 7 (Wang et al, 2014) ik
HE 5 AR A (X P4, 2013) ., 37 ik A5 AU (F 18 4F,
2003) J etk 7 s AL (6 78 2 4, 2008) 5 ) B AY
(B AR, 2008) Huff BRI (FIEHE, 2009) AL vo-
ronoi & (57 42 45, 2003) 7K SCHL TR (1 35 58, # 4k
I, 2014) 35 U5 3% T 5% Wi 1 b, 58 3k T B 52 i i
Fil o ] g AR BE b & 4 O T i Dy g, 42 T
DI B2 58 4 1 A I L, DS B X s 22 0%
(R PR PR R, 28 W Rt 2 45 BRI i K
R A TR AR T 55 M Y e 1 BT 7 A AR S 3 i
T 285 DXORI T AR (1) — T LRl T4, i H
HIT A G5 2SR | 26 FaX B 3 TARE LI T IX.
R, BOR R AT, e PR R O & m R EWR
FEAEA A — 0], B8R — 2, MR RGN A
Tk B oE . b, A BFFE X 4 L X o
SEMEIFFE A Z WL, R T A B
P 3T A S L 1 o B RS M S (R e 11 45,
2014), Hszmm DX A Ao PRI 5T B S5 PR 1T

TR R4 (W 35 FE 4, 2008; & 3 B, 4k,
2014) 84 32 FH el i i A ) v 6 s 2 % LA 1 3k
T P52 M b 677300 53, R T 3 A S
Bl L8 O 3508, X 3%, 2014), LT okt iz
TP 3 T 5 i B b ) 4, T SRR TR A 2
FEDRIE BRI B, LAKS Ry SEA A B0, FT A T
B IX AR R o 25 R ] P8 B A — A (R ), T
FURCRAF, 25 R BE . ABAE SEBRRL R4 £

FEEE LT ELIX (AN D) R HEAS M B0, al A0
KRBORITE S . FET I, ASSCLL GIS 2238 M 2% 70 Hr
FAE 2 W2 3 b o T B, LA B0 BT, R Huff
R0 e ] At 2 B L2 T %) 5 M Ml 1 7 25 ]
FURE I H AR T Rt 1) 377 56 A5 P4 8T 5 i L
SERAE LA, A P Bt i, 3 4 K B R
R 1S AT AR 9 2 AL Y FEL R T U0, LASDI R
BN 5 B TRE S AT A e I 5 O %, ok
TR AT R 7 SR R 221 Hl

2 W55

2.1 ARF*
2.1.1 MIZEo AT

SCHR A B T 25 8] R0 28 43 A A 25 I 2% 53
Bt , 23 [A] 28 434 3228 TS0 T 20 N 45 K 4
W2 A HIRE . B ST N R G — B0 3T
J% i RUBE S PR SR A B R B A i — 1
X 28 B o 4K | 38 i ArcGIS X {F ) Network Analyst
5 Bk #4) 3 OD(Origin-Destination) AN A B , 1155
ZAITT Y R R I ) S DL A T B R ) P

Fh2s 28 S N DG 2R 7 1 A B8 R At
2 PG FlAL 25 45 F5 (Wasserman et al, 1994), A< 3C
W M) A A ISR, T B e [ 485 v 4%
AT SR TR R B RO,
FH TR AR LB 2 rh 2 B AL T rhot for
BN EE O R R ] e . B
LR SRR I 2 BRI T R A B R A RE D) L $E
M BE S FHBE BRI — I T A O R
J¥ . #%0—31%% (Core-Periphery) 454 , JH T S 5
W T AR L R BT A B B, S AT I 285 TR 4
T R AL T AR DX, BRI T 5 s ik T 21X
T i B PR, ELAAR i i SC R AR L 2% Sk
(EX%,2016),
2.1.2 ISP iRA T 1]

PEA LA v 3 T 380 G At A% v Lo 3T 7 ) 1]
DU EE , AR BRI, R iz IRk AT A Pk sy, 5
oA IR T A ER R AL R B, R IRER . TR
(i P+, 2013):

(7,7 )
4=
M,
J=1

A LT IS R AT I 8], 7,0

(1)



561

WETEIR A5 ST RL AT S T 520 DR T #HE 2 [l i R AU 669

O3 i B AR T j A S5 s T B 5, M ok v 3
7 j BIALEE , oIz kT ) 48 55 52 00 sl o) ] 30
TR | )RR SR g, P 3 i [ N A Sl
(GDP) A\ FI IR is S AR FR An ok R e . AR SR H
2014 44> [ FE 11 1 GDP(G) Al 4 A H(P) K
HERGE, B M, = [G,x P, ,n PP IR FR TR L
T i A AR T AN
2.1.3 Huff1#iR!

J& T 51 J1 AR — A, 3155 X (Huff et al,
1979).

B
p - 44,

L YU Y@

b Py T @ B O3 AR, U RN UL
A e RO T R K BB L kST AT REY)
Ve, W k=1,2, -+, no FEIZPRN BT, — B e
T P AR 5 IR TR g I L, 5 R T
HRUC IR T [B) A S T B B AR B . Z Sk R IR Y
CEAHURAAE, T o A IS 3R T 7 380 O T 1 28 5
B BE B . B B B R R A, S N (R
45, 2013)AIBFTE IR U A 2. Z,d, 3 R b 3
fIE , A £ v 308 T X L b T W 5 | R B Y R A
B, BRIl R bR £ B SR BE

2.1.4 SRR

AU (FEAE A, 2009):

PG, x |PG,

V= (3)

AU VORI £ 2 0 0 22 56 R VP ML, 3

b ZHOM X 1o A HIC 5 S AT X B2 ]

R 2 B R I 0 TR 28 DX S 3 2
AN, FsA R A, 2009):

V=3, )
J=1

A VoA HBIX X AR 28 B IR AR R, B S
by DG A X I8 B 16 2R 5 55 R B 2 PR
2.2 BUEKIR

SCH B B B A R Rk £ 2 B EE ANTE [ AS
WEIEH R, LT EdER A T 2014 4R
BRGSO (E R G R AT & 25 i v,
2014) FIRAE IO ER /048 (IX TGS TR SE . 223 i
P 4 >k 5T 1:450 T3 (b B 2 3 4 1) (] e
AL, 2014), 280 F A B TR R TR

2

T IR FE A S P 1:400 7 R B EdE . rf
(3 PR B 4% 5% 3] Lambert 25 £ R4S . R YR
e R AR R 28 B TRE 4 R AR #fE JTGBO1-
2003)) , Z i (18 4 45, 2016)BF 58 iR, #5 AN
[Fi) S JE 1) S B ds 47 B R R - = Bk e — AN A
%% , 3 43 9 4 160~200 km/h, 200~250 km/h il
300~350 kmv/h, 73~ 51 58— 18 BOA [ 25 25 X [1] 1) 9 12
{& 200 km/h . 250 km/h 1 350 km/h; =5 3 23 B 120
km/h, £k 1% 100 km/h, [E 38 80 km/h, 44 i 60 km/h,
BL3B 40 km/h, [BRIE B A LA 7 35 R A5 47 R
5 k/h A0 . SCH R T JE A H B4 LA K B TR
255

3 4R 50

3.1 £EHER U EHHHEmERE

H R EVR RA T X AR E A SO E AT
BRATBUIR AL, FEBLRTEE T, %48 3803 9 9 4%
2 K L 3T s e Rl EA T S . B R B
A8 R 5 T T 3 e 1) S B D B B ) mT 3R
PE, AK HA ARG Z 5 154 DL A i )
I VRRRNA T XA AR I AR SRV R . AT Hege, 45
M2 S LA T 25 G IRSEAE I BBATS T FH 275 S
HRCTE 5208, XIH3E, 2014)FIAH S 5T O B3, 2011)
HR ) B A 2R RN B o ST (R e e B
ArsGIS BRI 28 43 Hr D Re T TS 2] . LAWK S
DA 3k A e kT, A HufeRE AL 3153048 Y IR
T 22 () P e L DO 245 S s R 8ARE . Al < BB UK
B4 S0, A 2 M b s S VA B RS R L (IX)
S| 1B R M K DA F 3R T Az B (1K) B H e 3%
T, J Pl 3 L A B (D) A 1l o 38T ) 5 i)
Ji

P A5 T 7R RS I 22 SR, WA il R Rk
RS T E R, HE s A
AT 3 T o B AR G b ek TS T B G2 , X e AN
PR AR FATE X R A B, 22 BB R o IR T
55 HR i R A AT O R b i e, R e
CORHL” YA PR IR A B () BT I A O 3
TET I, TR A IR AR, fE2E RE T
JERA R . LLILZRE A1), 55 T iy 22
B PN T T TR B 5 s |
IR LI T B R T AN A AR B AR AR, 43
SR F) 5 Ty JE e A BT T AR T 2



670 B2 =

$36%

a. JHEERHT

T VT R R L
§— WAREAR COREH
Co s T
b=
BT
AT
CI3kFETh
N T
%

100 km T FEM T
COREH
0 kT

— WIREHR

Wi b AL oo 111 1 kil
rax <A i C T o

EREN o A
OB — 3eam
g%ﬁg =
Cgm o

BT 2R A Sl 2o st 245

Fig.1 Identification of urban hinterland of cities at the prefecture level and above in Shandong Province
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Fig.5 Spatial network structure of the economic linkage strength of the Changsha-Zhuzhou-Xiangtanan
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Identification of urban hinterlands and urban agglomerations in China
based on network analysis

PAN Jinghu', DAT Weili
(College of Geographic and Environmental Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: With the rapid expansion of city scale, the competition between central cities and their surrounding cit-
ies is increasing and therefore accurate identification of urban hinterland area is beneficial for the assessment of
urban development strength and potential. Delineating the maximum limit of the hinterland area of cities has be-
come an important research question, whose result can provide support for cities to formulate developing strate-
gies and improve their comprehensive strength, and to achieve the joint development of cities and hinterlands.
This study first used weighted average travel time as an indicator to measure the national spatial accessibility for
China in 1991, 2010, and 2020. Second, we selected 30 provincial administrative regions as the research object
and used the Huff model to identify the influencing hinterlands of cities at the prefecture level and above, with-
out breaking the administrative boundaries. The results indicate that the shortest weighted average travel time de-
creased from 14.37 h in 1991 to 5.12 h in 2010. The weighted average travel time will further decrease from 5.12
h in 2010 to 4.39 h in 2020 due to the large-scale operation of the high-speed railways. For the same reason, in-
terurban spatial accessibility has notably improved. The Huff model comprehensively measures potential energy
between hinterland cities and central cities using the shortest traffic road-network distance and urban synthesized
scale value, and selects maximum value of potential energy to determine the membership of hinterland cities.
The advantage of this model is to maintain the existing administrative boundaries, which is convenient for practi-
cal planning. The shortest interurban time distance matrix was calculated for 15 national mature-growth urban ag-
glomerations by using spatial network analyst in order to evaluate interurban economic linkage intensity. The
economical linkage intensity between every district was accumulated to reflect economic function intensity in an
area; and urban agglomerations were measured according to the urban comprehensive scale value, commute
time, economic linkage intensity of urban agglomeration and total GDP of districts. The result was compared
with planned urban agglomeration scales, thus putting forward suggestions for detailed adjustments for urban ag-
glomerations. This study selected representative urban agglomerations of the Changsha-Zhuzhou- Xiangtan area
as a case study and by using the social network analyst method, such as network density analyst, centrality, and
core-edge construction, the spatial influence scale of urban agglomerations were comprehensively measured. The
results can provide a scientific basis and methodological reference for urban agglomeration planning.

Key words: spatial influencing area; urban agglomeration; network analysis; Huff model; urban hinterland



