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Abstract : Road ecology, representing a new frontier of landscape ecology and just emerging in recent
years, has both opportunities and challenges {or landscape ecologists. Based on reviewing former research
literature ,this paper tried to explore a landscape eco-network theory in detail to find a framework of eco-
road network construction. Road networks crossing landscape, yet except for their social and economical
benefits, divide narural landscape into pieces. alter landscape spatial patterns, destroy wildlife habitats.
interrupt horizontal ecological flows, completely change layer’s structures of soils in roadbeds, spread out
contaminants and noise through total networks, and therefore disturber or inhibit balance of natural

ecosysiems. This situation become more serious associated with extending road-effect zones, which are
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usually much greater than the coverage areas of road networks.

The structure of road-effect zone can be further divided into node-effect zone, corridor-effect zone,
node-corridor-effect zone, and therefore net-effect zone based on a landscape eco-network theory. The
theory views a landscape ecosystem as a complex network system constructed with physical, economical
and social networks. Both road networks and stream networks belong to physical networks for them
constructed between natural and artificial metworks, designed for carrying ecological flows among
functional units of landscape, and still most often observed as major conspicuous objects in landscape.
Original stream networks have been constructed by natural ecosystem for carrying ecological flows
efficiently, but after road networks interrupt them and create sections with various road-stream crossings
and effect zones,the functions of stream networks have been partially or totally altered.

One of the pilot prajects chosen for this study was a process of urban landscape altering agriculture
landscape associated with several small natural patches along the section of Jing-Chang Highway in
Beijing. Supported by Geographic Information System (GIS) and Remote Sensing (RS) techniques, three
images of urban landscape structure were identified in the periods of 1975, 1985 and 2000. The result
demonstrated, after overly of the images. there were only small node-effects on both sides of corridor
section, Qinghe and Shahe, and almost no visual landscape indicated corridor-effect along the section in
1975. Ten years later in 1985, node-effects performed much stronger than that of before. especially on
Qinghe site for it is closer to the central area of Beijing, and on the other hand several urban landscape
patches connected with the corridor section indicated an increasing corridor-effects. Those corridor-effects
could be observed from continuous growing urban patches along the section and almost connected each
other in 2000, Therefore, this trend may lead to the result of complete dividing agriculture landscape in
the study area. This process was further explained with several hypothesis maps and an effect-indicator
model originally innovated from the network theory. The final results show us road network effect zones
associated with nodes, corridors and nets are positively increasing with road network densities.

However, this primary study was only a small context of road ecology discipline and there are still
remain a lot of areas to be explored, such as roadside ecosystem conservation, road eco-engineering
construction, road eco-economic assessment, road eco-design, road eco-network theory. road pollution
prevention, or even more, likely eco-road network policy, planning, assessment and construction.
Finally, 8 proposals related to the eco-road network construction were presented.

Key words :road ecology; road-effect zone; landscape eco-networks; eco-road construction
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Table 1  Indicators of dynamic process of urban

landscape aicng Jing-Chang Highway from 1975 to 2000
& ¥ Stage 1975 1985 2000

W B R E R B

Numbers of urban landscape 14 25 31

patches

AN RN EE (k)

Length of rosd effect zones(km? 13.07 22.71

EEHERKET 4R 0

Percentage length of 28 52.3 90.8

road effect zones( %)

ZAEAEHEAER (km®)

Areas of road effect zones (km?)

B EEEE 4O

Percentage areas of road effect
zones (%)
CHAREABENENAENRNNFE L
AT LB, 24 Sk EEFROBERAEL
BN E ckm SR, LGRS b W A 4
15 ¥ 7F W #% 48 The section of Jing-Chang Highway is

from the intersection of cutside ring road planned (Fifth

49.62 17.39 57.98

4,76 14.74 49.14

ring road) to Changping. The tatal length is about 25
km and the total area included both both sides of fing-
Chang Highway within 2 km. The spatial distributions

of urhan landscape are based on TM images.
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Fig. 2 Dynamic process of urban landscape under the driving force of corridor effect along the section of Jing-
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