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The Characteristics and Causes of Temporal and Spatial Variations of Road Network
of Chinese Underdeveloped Provincial Border—Regions:
A Case Study of Northern Anhui Area
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(1. School of Economics and Management ,Anhui Normal University , Wuhu 241003 ,Anhui;2. College of Territorial
Resources and Tourism Management ,Anhui Normal University , Wuhu 241003 ,Anhui ,China)

Abstract: By selecting North Anhui area, a typical underdeveloped provincial border-region of China as a case study, this
paper comprehensively analyzed the temporal and spatial variation characteristics of road mileage, road network
connectivity, road network density, variations ratio and road passenger and freight traffic from 2004 to 2013. From the
time scale, according to the variation of passenger and freight traffic, road transportation was found to have a definitely
important position in regional traffic but North Anhui moved at a relatively slow pace forward in its traffic development;
according to the variations of road network density, North Anhui was found its network density was higher than the
average level of Anhui province over the decade, however third-class, fourth-class and substandard road accounted for
more than 90% which indicated a low-level road system. By the end of 2013, some counties in Northern Anhui still didn’
t own expressway or national highway that showed its poor road network connectivity. From the space scale, the road
network was found to be significantly spatially differentiated and the growth rate of Bozhou, Suzhou and Fuyang was
growing obviously faster than Huaibei, Huainan and Bengbu. The reason of the road network’s variations was in-depth
discussed from aspects of natural condition, location characteristic, population, economic factors and policy.
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Fig.1 Location of Northern Anhui in Huaihai economic
zone
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Tab.1 Road density of Northern Anhui calculated by land area, population and regional GDP in 2004 and 2013
NS FLIH Z M i M RS biicel LS Wl FIE 2R IE
2004p, 52.64 58.80 65.01 76.02 50.64 82.04 62.91 51.49
2004p, 5.60 9.02 10.61 8.41 6.63 14.07 8.64 11.20
2013p, 128.01 136.61 136.99 171.45 138.16 128.93 135.80 124.65
2013p, 11.88 18.07 20.88 18.22 17.66 20.93 16.89 25.18
2013ps 9.22 11.50 9.58 4.08 4.49 3.75 7.10 8.19
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Fig.3 Spatial characteristics of road network density of
Northern Anhui in 2013

2 2004
Fig.2 Spatial characteristics of road network density of
Northern Anhui in 2004
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Tab.2 Connectivity of expressway and national road to

prefecture—level cities (districts), county—level counties
and counties in Northern Anhui
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Tab.3 Road mileage (km) of six case cities in Northern Anhui in 2003

Wi N TR LN I — N /N YN VUL AN
bl 3787 87 36 240 561 2861 0
2 11 440 215 169 499 1522 8 643 390
T M 13 406 236 93 1019 2102 9956 0
315! 7674 152 109 446 832 5687 449
B H 12513 256 276 584 1514 9497 385
R 4432 66 84 216 581 3321 164
fog A X 53252 1012 767 3004 7112 39 965 1388
e AR % 100 1.9 1.44 5.64 13.36 77.05 2.61

HlEAIR (LB TR %) (2014)
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Tab.4 Proportion (%) of each classified road of six case cities in total road mileage in 2013

) A B UN YN BN U % BN
iicald 2.30 0.95 6.34 14.81 75.55 0
M 1.88 1.48 4.36 13.30 75.55 3.41
T 1.76 0.69 7.60 15.68 74.27 0
2537 1.98 1.42 5.81 10.84 74.11 5.85
i 2.05 2.21 4.67 12.10 75.90 3.08
HERS 1.49 1.90 4.87 13.11 74.93 3.70
SFEE 1.91 1.44 5.61 13.31 75.05 2.67
el A 2 3 1A 5

5 2004—2013

Tab.5 Comparison of average road density between Northern Anhui and Anhui Province (2004-2013)
2004 2005 2006 2007 2009 2010 2011 2012 2013
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Tab.6 Comparison of proportion (%) of railway, road and waterway in total passenger and freight volumes among six case
cities of Northern Anhui in 2004 and 2012

He A5/ % Hef 3 B =N biis=ld i TE M

%3z el 17.66 3.11 10.19 3.48 10.68 2.84
N 82.34 96.89 87.42 96.52 89.32 97.16

2004 IKiz 0 0 2.37 0 0 0
i Bk 9.20 438 3.70 52.43 58.05 13.49
) Nz 76.42 86.18 86.46 47.57 28.83 85.06
2004 Kiz 14.49 9.44 9.84 0 13.12 2.45
s B 4.19 2.18 3.37 5.32 3.35 4.17
N 95.81 97.71 96.55 94.68 96.65 95.83

2012 Kiz 0 0 0 0 0 0
153z i 0.61 1.13 0.51 42.08 38.85 0.12
N 75.15 93.27 87.61 57.92 48.78 99.61

2012 JKiz 24.24 5.61 11.88 0 12.37 0.27
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Fig.6 Variation of road passenger traffic of six case cities
in Northern Anhui(2004-2013)
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Fig.7 Variation of road freight traffic of six case cities in
Northern Anhui (2004-2013)
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Fig.8 Road network of Northern Anhui in 2004 (divided
by road administrative scales)
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Fig.9 Road network of Northern Anhui in 2013 (divided
by road administrative scales)
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Tab.7 Data comparison between the east—west direction (Bozhou, Suzhou and Fuyang) and the north—south direction
(Huaibei, Huainan and Bengbu) of Northern Anhui in 2013
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