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Abstract

The concept of urban land teleconnection has been proposed internationally, and
the core concept is that land use change may come from the impact of remote areas,
which is different from the existing theory that land use change results from the
influence of surrounding areas. There is an increasing amount of articles talking about
urban land teleconnection in recent years and most of these articles refer to the
important role of transport facilities in urban land teleconnection. However, at present,
there are no empirical studies to verify the urban land teleconnection. Therefore, the
purpose of this paper is to conduct an empirical research to analyze the urban land

teleconnection from the transportation and land use point of view.

In this study, hierarchical linear modeling (HLM), which uses the dataset collected
in Taiwan’s 349 townships from 2006 to 2016, is applied to analyze the relationship
between the highway and urban land teleconnection. In hierarchical linear modeling,
the variables include the variation of the built environment, the variation of

accessibility caused by the highway construction and the attraction factors.

The empirical model shows that the variation of accessibility caused by the
highway construction has a negative relationship with the urban land teleconnection,
but the influence is negligible. Nevertheless, there is an obvious positive relationship
between the attraction factors and the urban land teleconnection. According to the
model, the construction of highways has a limited influence on the urban land
teleconnection, but the attraction factors have a great influence on the urban land

teleconnection.

Keywords: Urban land teleconnection; Highway; Accessibility
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it o 2 H o ﬁ;};@;ﬂ';; ° ﬁgp’z:’z LA T BET H 8P s ek o x/%_;ig;, N -rg
FAoN PR 0 B A RN K BRERR S S k= poend £ 8 - TR oo

AFERG et o AR P - PRIZETONF 5 B TR 98LE 3
WA BT 6B A RN ENFR - R R0 R AL A E TETI
BERF B 4 T 10T AP PR TS PR R|AF T 2 48R3 6 BRRF > T § di

AP S S R A B S E TR S 3 ERT WE e fpR

28



Bk DRET DGR R

Bemt— T p s FR s v I F IR (TR &2 AR chR il B PRE
7T OB REFERA G S 4T68 PRI ER AT AL AR TR
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#pEER 41.1
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7 &(Merchandise) 7.5
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#i3 4.9
Ay 8.0
HER 7.2
A 4.3

B3 100.0
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2 2 # (vehicle miles travel, VMT ) 38 % 0.1 (Cervero, 2003 ) » = {7 pr I 4 &
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IR FTRSHORI ST EM R RILe § BHERHE T R A SR

BF AL o — HAM AN (general linear models, GLM ) 1% i @ 8 — & =t % 58 7Y
B o T ATHIRE H AR B TR MK > B AT S BTE K 2 A
PR R BT AL E G B~ 5 %~ B 414 (nested~ clustered ~embedded ) |
SRR G EF - KRR b B TR B R R SRR

B E 5 A4 o

AR ZFARBHA R LG R F- RARED R0 %o KRR
REER ST B EE:E Pk BEAE §1 SRS 349 GRS T o

oy

AR ZFERZFEARE F SBRALE NI BT > R A ZTE AR R
o BERFoHAMAIAI Y STATA 13.1 5% & = i i 34 /% (Maximum

likelihood method ) :& {7 fp X (Tteration) fz 3+ o

(=) & & #3) (Null model ~ One-way ANOVA )

B BRI RS R HCE] > KMok ohH TS R ol 171503 (one-way
ANOVAwithrandomeffect ) o jm & 53] L5 fE ¥ 8> 5 58 & R e
et P iR EFLAPLTI A BPRAREEY 3 LR B R N R
RRZHEAHAL > wEH L HORER (Kreft and de Leeuw, 1998) o 12T

AT Z BE B2 &AL

B B D FRAETD T

Tiji = aojic + aijk aiik~N(0, g% (1)
R L ERT

Qojk = Pook + bojk bojrk~N(0,0%) (2)
L FCSER

Book = Yooo + Eook €0ok~N(0, 0?) (3)

A et (Mixed model )
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Tijk = Yo00 + bojk + €ook (4)

T 5903 R o et E

Tijes k®3F2 JEIT ¢ > 4D F iz 2k afFfRLE

Qojk & FREED T B 2. £ FEIE

Pook = i ™ K B2 £ FER

Yooo » ¥ & é] B2 FETR

Qjks K T3B2 JRAD P 5 FREES F iz kg FRCEFLAE
bojk K B3¢ BiD 2 35478

€ook & K T B 2. ;;;7}_ T8

(=) & Fe A i
LR R AR L R Rl R B R AR T R R T R LT

R B REcE kR b %5 7 €k (Fixed effect ) & 4T #% 2 % (Random effect )o
Fl Rk N Adp t A K B iR et Rk g g R R BRI R R
ERABIAE DR > 7 Aok LT H T 3% k BB o ngis

Pk VR R AR AR B g s g b k Bk Ed B K Bk
HAE o PR ] p i R A RS ot R e B et - R iR

SR BB L TR RO R ) kL MR A k BoRE

BT A eh K BRE P (Rakge g 4@_5_,2007)o,lu'r;;jwﬁ;z;fﬁ;)é§,&i

K s AT R

Tijk = aojk + Pijk X Xu + aijk aiik~N(0, %) (5)
Rz L ERT
Qojk = Pook T Qojic X Xz + bojik bojrk~N(0, o*) (6)
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Xokn Wik 52 e
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BRI Y 5T ERBEN
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R o— L FRET E
Tijk = aojk + Pijr X Xu + aijk
Rz L ERT
Qojic = Pook + Qoji X Xoj + bojk
Qijk = Piok + bijk
L FCSER
Book = Yooo T Rook X Xak + Eook
Bojk = Yojk T Eook
Piok = Yiok + Eiok

A feios8 (Mixed model )

Tijk = Yooo t Viok X XiitYojk X X2 + Rook X Xsk

<k
(=

SR 4 R R R

gook"’N(O, 0'2> (7)

aijk~N(0, o*) (8)

bojk~N(0, d*) (9)

(10)

gookNN(O, Gz) (11>
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+(&iok + bij) x Xu + €iok X Xoj + aijk + boji + Eook (14)
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(z) B = BHT

REWAT RARBIE R R T R ¢ F R R MR R LB

BRA =T pRIAHRFADPE B R RIE-BI ) RAETBY
Bo=wenp R0 E R GF REDP T LA 2 B R ERE a5t

%ﬁ B— ﬁ’ﬁ—?‘ T

Tijk=tojk + Pijk X X1i+aujk aijk~N(0, 0?) (15)
R sz LT

Qojk = Look + Qojk X X2j+ bojik bojk~N(0, 0?) (16)

Qijk = Piok + Qijk X X2j+ bijk (17)
L AN

Book =Yooo+ Rook X X3k+ Eaok €00k ~N(0, 0?) (18)

Bojk =Yojk+ Rojk X X3k + Eojk (19)

Piok =Viok + Riok X X3k + Eiok (20)

Biji =Viok + Rijk X X3k + &ijk (21)

A et (Mixed model )

Tijk = Yooo + Rioo X X1i + Rojo X X2j + Rook X X3k + Rojik (22)
X X2j X X3k + Riok x X1i X X3k X Rij X X1i x Xj

+Rijie x X1ix Xoj % X3k + €ojic X Xoj + (€iok + bijk)

X X1+ Eijie x X1ix Xoj + Qijic + Dojk + ook

AFTZFLERL BN 349 BRED BT ERAS F4Y LR
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