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Delineating an ecological red line in Yantai, Shandong Province
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Abstract: The ecological red line, an innovation of China’s ecological and environmental protection system that
is not only closely related to the construction of an ecological civilization system for China, but is also related
to the sustainable development of the economy and society, has been proposed with scholars conducting re-
search on its delineation using different methods to carry out pilot work. This study was undertaken to define
the ecological protection red line from the municipal point of view and to provide a reference for its demarca-
tion in Yantai, Shandong Province. ENVI and Arc GIS were the main means to assess ecological protection in
terms of ecological functions and ecological sensitivity in light of the coastal hilly region characteristics. An ex-
pert scoring method to determine weights and a spatial superposition analysis method were used to analyze the
evaluation results. An index system for evaluating the importance of municipal ecological protection was estab-
lished, as far as possible, to evaluate the importance of the ecological function from the standpoint of water
conservation, soil conservation, flood water storage, climate regulation function, and biodiversity conservation
function from the perspective of the quantity of natural resources, and to explore a technical method for demar-
cating the municipal ecological red line with Arc GIS as the main platform. Also, an ecological sensitivity as-
sessment included soil erosion, land desertification, and shoreline erosion. Results divided Yantai as an ecolog-
ical red line and three levels of control areas. The final ecological red line area was 3 432.49 km* accounting
for 24.97% of the total city area, mainly includes the central mountainous region, the southern region and the
coastal zone. The ecological importance and ecological sensitivity are high in these area. The method system

established in this study has certain practicality and can provide reference for other regions. [Ch, 5 fig. 6 tab.
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Figure 1 Ecological red line delineation technology roadmap
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Table 2 Criteria for assignment of soil and water conservation measures
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Table 3 Classification standard of assessment indexs on ecological sensitivity
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Table 4  Classification standard of comprehensive level on ecological protection importance
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Figure 2 Distribution of prohibitive development area Figure 3 Assessment of ecological function significance
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Table 5 Assessment of ecological function significance
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Table 6 Assessment of ecological sensitivity

I Ktk A
RS i T4 Hl% U P 1 i Bk T4 Hl%
— i Ak (1.49~2.92] 3 705.75 26.96 (2.27~2.99] 3027.24 22.02
Fe 4 Ak (2.92~3.95] 4 426.11 32.20 (2.99~3.94] 2 799.72 20.37
r R AR (3.95~4.77] 2 958.66 21.52 (3.94~5.19] 2 691.31 19.58
1 U (4.77~5.53] 1331.62 9.69 (5.19~6.02] 355241 25.84
& (5.53~7.75] 1 397.20 10.16 (6.02~6.84 ] 1 753.13 12.75
e | ET T - A 25 R B |
RS i A/ 43 H1% U P 2457 i Bk F 45 He/9%
— % AR 0 13 512.98 98.93 (1.00~2.38 ] 4 071.11 28.62
b 5 Uk 0 0 (2.38~3.79] 2 600.25 18.92
Hh B2 HURK 0 0 (3.79~5.10] 2 876.09 20.92
e B Uk 0 0 (5.10~7.02] 2 798.19 20.36
&S 9 233.49 1.07 (7.02~9.00 ] 1455.71 11.59
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Figure 4  Assessment of ecological sensitivity Figure 5 Ecologlcal functional red line in Yantai
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