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Research on highway traffic optimization strategies based on ecological sensitivity

evaluation: taking Hainan Tropical Rainforest National Park as an example
WU Weimian',RAO Shengbo’ , GE Tiannan® *

1 Wushan County Jingyicheng Engineering Survey and Design Co., Lid, Chongqing 404700, China

2 Hainan Provincial National Land Spatial Planning and Design Institute Co., Litd, Haikou 570100, China

3 Caupd Planning & Design Consultants co. , ltd., Hainan Branch, Haikou 570105, China

Abstract: Highway traffic poses a severe threat to the safety of migratory wildlife along its routes. For Chinese highway
ecology, related theoretical research and regulations are still in their infancy, offering limited guidance for highway
engineering design. The current challenge faced by the Hainan Tropical Rainforest National Park is determining where and
how to implement transportation measures, in order to satisfy requirements for both livelihood development and ecological
conservation. Given the predetermined highway routing, this paper relies on ArcGIS spatial analysis technology to discuss
the selection of applicable ecological sensitivity factor indicators, analyze the ecological sensitivity of Hainan Tropical
Rainforest National Park, and describe six response strategies for highways of different levels crossing various ecologically
sensitive zones. Ecologically protective highway traffic strategies involve multiple dimensions, including three-dimensional
and two-dimensional , line and point, as well as hardware and software. It is suggested that three tunnels and seven bridges

should be built, with no less than 27 kilometers of road segment for the construction of cross-ecological bridge culverts and
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no less than 29 kilometers of road segment for the construction of enclosure facilities along the routes. This paper transcends
traditional engineering practice of micro-point construction across animal passages. Instead, it adopts a comprehensive and
consistent macroscopic approach by considering animal migration ecological corridors as integrated systems. This aims to
explore the uncharted realms between ecological conservation and highway traffic and reduce the ecological risks associated

with crossing national parks on highways.

Key Words: Hainan Tropical Rainforest; National Park; ecological sensitivity; ecological conservation; wildlife corridor;

highway traffic strategy
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Fig.1 The road system diagram of the National Park of Hainan Tropical Rainforest
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Table 1 Index factor grading weight

TN K28 H5 (AU FEPRE () SRR {E
Criterion layer Factor layer indicators ( weight) Indicator layer (weight) Total weight value
A A U FARFRERT(0.33) HOEHE (0.33) 0.11
Ecological sensitivity {ﬂ(ﬁiﬂ(iﬁ( 0.67) 0.22
SIS T (0.42) A (0.32) 0.13
FRAK LRI (0.46) 0.19
iR S P B (0.22) 0.09
A B F(0.26) FHEEE A (1) 0.26

T — 80 F 7] CR ((consistency ratio ) <0. 1, F iR B 1 —ECHE AT DL
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Table 2 Ecological sensitivity impact factor scores
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Fig.2 Ecological sensitivity factor analysis diagram
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Table 3 The division and classification of roads in National Park of Hainan Tropical Rainforest
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Fig.4 The distribution map of ecological conservation traffic measures in National Park of Hainan Tropical Rainforest, with no fewer than

three levels
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