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Construction of urban ecological security pattern in highland lakes cites; the case

of Dali City
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Abstract: The rational design of ecological security patterns is an important safeguard for the healthy development of
highland lake cities. Using Dali as the study area, we integrated ecosystem health and ecosystem services into ecological
security assessment, attempted to correct the ecological resistance surface using land development probability, applied
circuit theory to construct an ecological security pattern, and proposed an optimization plan. The results showed that Dali
City's ecological security level had the spatial distribution characteristics of high-low-high. Total 53 ecological sources were
identified, the ecological resistance surfaces were generated while future land development was taken into account. 111
ecological corridors were identified, 23 ecological pinch points were screened, and three-level ecological improvement areas
were divided. We proposed to use the Erhai Sea as a core, Cang Mountain, and the southern forest area as two ecological
barriers, Dali City’s northeastern ecological reserve, the Haidong ecological restoration area, and the Manjiang-Fengyi
ecological city construction area as three areas. Several ecological restoration areas between towns and cities as multi-groups

to form the ecological security optimization pattern of “one core, two ecological barriers, three ecological areas, and many
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ecological groups”. By incorporating ecosystem health and ecosystem services into the ecological security assessment and
using the probability of land development to correct the resistance surface, the ecological security pattern constructed can
more accurately reflect the need for ecological security pattern construction under the future development trend. This study
offers a new perspective and method for constructing an urban ecological security pattern to provide a reference for the

regional theory of urban ecological civilization construction and assist in the ecological livability of highland lake cities.

Key Words: ecological security pattern; ecosystem health; land development probability; circuit theory; highland

lake cities
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Fig.1 Geographical location and land use spatial distribution of Dali city
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Fig.2 Flow chart for optimization of urban ecological security pattern in highland lakes
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Table 1 Ecological resistance factors and weights for highland lake cities
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Fig.4 Spatial distribution of ecosystem ecosystem health indices, ecosystem service indices and ecological safety level in Dali City
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Table 2 Effects of different ecological sources selection methods on ecological sources conservation efficiency and corridor identification

A A b B JHR T e AR
ik Ecological sources and corridor attributes Ecological conservation efficiency
Method ) T JRR3E K FGE S km B RGEE ASRGEMRS RS LLKE
etho TR BT B km? . . . .
Sources Corridors Total corridors Ecosystem Ecosystem Ecological
Sources area . . . .
quantity quantity length health services security level
— 80317.62 17 34 141.43 1.17 1.33 1.25
- 63385.65 20 37 193.48 1.19 1.39 1.30
= 61242.74 53 111 253.56 1.28 1.36 1.33
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Fig.7 Selection of different ecological sources and their ecological corridors and current density
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Fig.8 Resistance surface of different methods and their ecological corridors with current density
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