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Abstract: Taking Wuhan Metropolitan Area as an example, this paper empirically studies the coupling mechanism
between supply and demand system of urban- rural road network from 1995 to 2013, and simulates three coupling
development scenarios of the supply and demand system dynamically by constructing the coupling function model and
system dynamics simulation model of supply and demand system of urban-rural road network. We find that the driving
effects of the demand system to the supply system are directly reflected in the second industry-based economic structure,
the linear increase of civilian vehicles, the gradual improvement of the living environment and the gradually increase of
population in the 19 years. The promotion actions of the supply system to the demand system are not only reflected in the
growing capacity by the continuous construction and upgrade of road networks, but also reflected in the continuous
improvement of the accessibility of road networks. The simulation clearly depicts the development prospect of urban-
rural road network system in Wuhan Metropolitan Area based on system dynamics of supply and demand system till
2020, where the type named Traffic Driven Economy Rapid Development has been a very good realization of Wuhan
Metropolitan Area to transform the traffic advantage into the economic development.
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Tab.1 Key variables of supply system of urban—rural road network
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Tab.2 Key variables of demand system of urban-rural road network
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Tab.3 The development values of the first level indicators
of supply system of urban-rural road network
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4

Tab.4 The development values of the first level indicators
of demand system of urban-rural road network
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1 - SD
Fig.1 SD flow diagram of supply—demand system of urban—-rural road network
GERRE S S EAEFIALE (1) WA TS
33 3.4.1 S KA — . ORI R A
5 B VENSIM R4 X 1245 5 52 B Reality check DU T el 3 2 T8 I AL 55 3R G2 17 SD B A

K, 2 2005 F1 2010 SEBUHE FEAT T s A v, BADSEORE , 1= BRI 1Y & e i b AT AU
B, RS ATLUR G BAE A P BB R =R (B2),
HIE 5% , 15 FUBE -5 FLSCEUE A 220 o ] W%
R BLAT B 1) S RE Ty, PR, T 5 P A 3 15
A AZABE TR B2 0] LA R A 28 s DO T IR % 3
PRI RGERURE G BLAR
34
R U T Pk 2 T % o0 (A T 2R G 1 S AR
PR SC AR [l g LA S 451 R GE R R B DR 2R SE 2R
] % ] DL — S A S i 0 R R
St ] e ) B E MR ] o AR SCIRIE 2 i A0 i
JEUN] , 3 % 50 3 SRt GDP 1K 3R <3 [ 2 ¢
T A R B S iy TRod a RN ) 8 B B
L ZIRFSPRE s =0, I RIEIR £ 18 0% N (kg Fig.2 Natural evolution model of supply—demand system

2

N o . . SN . f urban— 1 d net k
REGHRA T LT = AR A ks %t of urban—rural road networ!
I TIT B R K 15 45 (L 2005 45 e i A0y ) i R ok ME 2 0] LR B : QTR RGEJ71H , GDP Al
5
Tab.5 Dynamic simulation values and historical data of supply and demand system of urban-rural road network
s 2005 4 20104F
A gt 3 =] IS = > e =]

i SR sl 1522 (%) SR iy ELfi 1525 (%)
BABTCTN) 3076.17 3 145.67 2.259 3024.29 3013.85 -0.345
GDP({Zot) 3995.73 4028.64 0.823 9 635.69 9764.89 1.341
A GDP(TE/N) 1345222 13617.12 1.226 31995.38 30543.71 -4.537
[ 72 =4 9% (f2ot) 1 693.44 1 664.89 -1.686 6762.67 6532.18 -3.408
RAEERER) 580761 572341 1.449 12 53300 1229672 -1.885
Sl i (1278) 552.28 541.26 -1.995 952.08 979.23 2.852
5l (1276) 1700.21 1731.05 1.814 4476.39 4621.82 3.249

=l (12o6) 1743.25 1 806.74 3.642 3 803.70 3765.12 -1.014
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Fig.3 Rapid transport development model of supply—
demand system of urban-rural road network
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Fig.4 Rapid economic development model driven by
transport development of supply—demand system of
urban-rural road network
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