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Table 1 The evaluation criterion weight of expressway’s impact on regional development based on entropy
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Fig.1 The study area and expressway network of Shandong Province
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Table 2 The situation membership degree of expressway’s impact on regional development in 1994-2009

P 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

P 1 0.6901 0.3762 0.1365 0.0212 0 0.1413 0.1110 0.1567 0.3375 0.5506 0.5161 0.3901 0.3130 0.4143 0.0890
P, 0 0.9683 1 0.8624 0.7071 0.6923 0.6900 0.8267 0.5657 0.7256 0.7115 09170 0.8688 0.8254 0.7231 0.6552
P, 0.4007 0.2940 0.2664 0.2034 0.1977 0.0518 0.1902 0.1037 0.4188 1 0.8125 0.7044 0 0.1503 0.3785 0.3821
P, 1 0.9886 0.5001 0.6056 0.1824 0.4887 0.8980 0.5778 0.5729 0.7457 0.9143 0.8025 0.7633 0.7909 0.7085 0

P 1 0.7687 0.3793 0.2129 0.1277 0.0263 0.0891 0 0.0333 0.1002 0.1002 0.1749 0.1930 0.3735 0.4908 0.1824

P 0 0.0401 0.0733 0.0959 0.1120 0.1276 0.1541 0.1829 0.2194 0.2807 0.3804 0.4971 0.6149 0.7362 0.9061 1
P, 0 0.0232 0.0560 0.0883 0.1124 0.1385 0.1662 0.2210 0.2385 0.2894 0.3448 0.4640 0.6009 0.7540 0.8876 1
P 0 0.0127 0.0268 0.0405 0.0558 0.0650 0.0823 0.0971 0.1374 0.2424 0.3737 0.5379 0.5678 0.6434 0.8032 1
Py 0 0.0283 0.0406 0.0607 0.0536 0.0680 0.1138 0.1441 0.1788 0.2425 0.3505 0.4691 0.6101 0.7980 1 0.8380

Py 0 0.0364 0.0684 0.0988 0.1292 0.1577 0.1915 0.2251 0.2654 0.3169 0.3746 0.4485 0.5366 0.6685 0.8511 1
Py 09781 0.9995 1 0.8054 0.7167 0.6227 0.5236 0.4841 0.3684 0.2519 0.2133 0.0997 0.0155 0.0198 0.0173 0
P, 0.1801 0.0231 0 0.0794 0.1169 0.1258 0.2520 0.2137 0.3010 0.6106 0.8741 0.9658 1 0.9107 0.9089 0.8090
P 0 0.2617 0.3057 0.5457 0.6523 0.8255 0.7809 0.9354 1 0.6342 0.2004 0.2521 0.3561 0.5212 0.5297 0.7588
Py 0 0.0063 0.0074 0.0110 0.0117 0.0205 0.0703 0.1623 0.2593 0.3786 0.5008 0.6562 0.7990 0.8986 0.9736 1
Pis 0.0039 0.0098 0 0.0462 0.0463 0.0828 0.0732 0.0913 0.0893 0.0677 0.1712 0.3096 0.3634 0.5333 0.8069 1
Py 0 0.0536 0.1902 0.2444 0.2902 0.3394 0.3663 0.3828 0.3192 0.1536 0.3839 0.3807 0.4618 0.5238 0.7638 1
Py 0 0.0236 0.0126 0.0412 0.0472 0.0612 0.0939 0.1150 0.3464 0.3886 0.4157 0.5030 0.5361 0.8996 0.9764 1
Py 0 0.0571 0.1006 0.1216 0.1347 0.1646 0.2120 0.2545 0.2903 0.3449 0.4172 0.5082 0.6089 0.7532 0.8952 1
Py 0 0.0824 0.1597 0.2026 0.2361 0.2563 0.2791 0.3094 0.3405 0.3815 0.4558 0.5440 0.6352 0.7638 0.9004 1
P, 0.0318 0.0311 0.0099 0.0061 0 0.0037 0.0610 0.1707 0.3052 0.5092 0.5838 0.7749 09116 1 0.9754 0.9070
P, 0.0168 0 0.0159 0.0397 0.0430 0.0598 0.0682 0.1228 0.4071 1 0.8200 0.9693 0.8686 0.9689 0.6175 0.5934
Py 0 0.0105 0.0274 0.0458 0.0828 0.1254 0.1593 0.1814 0.2026 0.2083 0.2759 0.3212 0.3729 0.4444 0.8968 1
Py 0 0.0448 0.0575 0.0676 0.0889 0.1034 0.1477 0.1711 0.2108 0.2409 0.2945 0.3606 0.4401 0.5728 0.8294 1

Py, 1 0.9172 0.8224 0.6534 0.6124 0.5585 0.4461 0.3335 0.2606 0.5142 0.7132 0.4236 0.3785 0.2746 0.1966 0
Pss 1 0.9518 0.8935 0.7679 0.7087 0.6555 0.5991 0.5410 0.5105 0.5503 0.6763 0.4545 0.4293 0.3304 0.2437 0
Py 1 0.9678 0.9155 0.9007 0.8890 0.8641 0.8471 0.7955 0.7682 0.7218 0.6866 0.6242 0.5470 0.4543 0.2995 0
R3 1994~2009 FEA B ILFH KIFRBREESETMER
Table 3 The situation assessment result of expressway’s impact on regional development in 1994-2009
G G G G, G G O (@) oG A
1994 0.6765 0.0000 0.2923 0.0013 0.0075 0.0036 0.2358 0.0043 0.3320 0.1930
1995 0.7293 0.0299 0.3055 0.0232 0.0555 0.0191 0.2653 0.0315 0.3144 0.2137
1996 0.5020 0.0560 0.3086 0.0659 0.0885 0.0344 0.2304 0.0582 0.2920 0.1968
1997 0.3761 0.0799 0.3807 0.1005 0.1122 0.0514 0.2378 0.0810 0.2598 0.2014
1998 0.2456 0.0981 0.4133 0.1160 0.1270 0.0763 0.2290 0.1007 0.2480 0.1994
1999 0.2187 0.1174 0.4524 0.1476 0.1453 0.1045 0.2448 0.1266 0.2339 0.2125
2000 0.3393 0.1468 0.4768 0.1699 0.1846 0.1364 0.2919 0.1587 0.2143 0.2444
2001 0.2848 0.1771 0.4992 0.2121 0.2360 0.1657 0.3018 0.1978 0.1902 0.2559
2002 0.3075 0.2133 0.5363 0.2226 0.3184 0.2486 0.3354 0.2652 0.1761 0.2900
2003 0.5282 0.2799 0.5420 0.1999 0.4020 0.3864 0.4154 0.3518 0.2006 0.3621
2004 0.5567 0.3696 0.5210 0.3520 0.4698 0.3971 0.4571 0.4105 0.2296 0.4060
2005 0.5788 0.4835 0.5566 0.4488 0.5830 0.4711 0.5268 0.5017 0.1690 0.4588
2006 0.4084 0.5788 0.5877 0.5414 0.6803 0.4992 0.5455 0.5654 0.1521 0.4829
2007 0.4612 0.7057 0.5987 0.6519 0.8338 0.5962 0.6200 0.6831 0.1195 0.5501
2008 0.5267 0.8776 0.6000 0.8481 0.9263 0.8163 0.7154 0.8578 0.0831 0.6432

2009 0.2779 0.9793 0.6217 1.0000 0.9780 0.9138 0.7175 0.9524 0.0000 0.6543
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Fig. 2 The contribution rate of expressway’s impact on regional development
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Fig. 3 The different impact of expressway on regional economy
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Fig. 4 The different impact of expressway on regional society
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Fig.5 The different impact of expressway on regional environment
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The Impact Assessment System of Expressway on Regional Development:
A Case Study of Shandong Province

LIU Rui-chao'?, DING Si-bao', WANG Cheng-xin’, SUN Jing-jie*’

(1. College of Urban and Environmental Sciences, Northeast Normal University, Changchun, Jilin 130024, China;
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Abstract: As an important transportation facility of modern society, the expressway shortens the regional

space-time distance and satisfies people's desire for speed and efficiency. It has changed the mode of produc-

tion and people's lifestyle immensely and quickly becomes the artery of regional transportation network and

important bridge of regional logistics. In order to give a comprehensive study of the influence situation and
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difference of expressway on regional development, the research designs the "indices selection-weight determi-
nation and modification-evaluation calculation" assessment process of the expressway's influence on the re-
gional development. From economic, social and environmental perspective, it establishes index system, and
structures DAEF model based on Delphi method, Analytic Hierarchy Process (AHP), Entropy method and
Fuzzy Comprehensive Evaluation Approach (FCE). This assessment system is applied to the empirical study of
Shandong Province in order to examine its scientificalness and practicability. The assessment system can re-
flect the situation of expressway's influence on the regional development accurately. The expressway has more
and more important influence on the development of Shandong Province; it has a positive effect on regional
economy and social development, on the contrary, has a negative effect on regional environmental change. The
system also can reflect the variation of sensitivity of various index for expressway's responses. The assessment
system can reflect spatial difference of expressway on the regional economy and society accurately. The ex-
pressway has a stronger influence on current area of Shandong Province than its potential one. The expressway
economy and social influence in each area has a decreasing trend from east to west. There is a phenomenon
that the north is more strongly influenced than the south in the middle part, namely, the influence of the ex-
pressway on the "Shandong Peninsula Blue Economic Region" and "Metropolitan circle of Jinan" is the stron-
gest, the influence on the "Huanghe River Delta Effective Eco-Economic Region” takes the second and the
"Lu-Nan Economic Belt" is the least. The expressway's environmental influence on two areas is roughly equal,
even sometimes the influence on current area is weaker than that of potential area. The demonstration has
been examined. The assessment system can reflect the situation of expressway's influence on the regional de-
velopment and spatial difference of expressway on the regional economy and society accurately. But the assess-
ment of regional environment influence is not ideal enough. The direct performance is that the classification ef-
fect of influence degree is not obvious. The reason is the monetization of expressway's environment externality
is difficult to realize. The demonstration data is calculated out based on the statistics which uses administrative
units as the basic calculation units, rather than the single calculation of each expressway's O-D volume. The
monetization of expressway's environment externality will be the improved emphasis and basis of the assess-

ment system.

Key words: expressway; regional development; situation assessment; difference assessment; Shandong Prov-

ince



