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Abstract: This paper is the result of ecological geological survey engineering.

[Objective] Changdu City serves as a critical ecological corridor on the eastern Qinghai—Xizang Plateau. The ecosystem service
evaluation methodology recommended by the existing "dual evaluation" guidelines fails to adequately capture the unique
characteristics of the ecosystem within the study area. This paper enhances the assessment methodology regarding the significance of
ecological protection, thereby improving the feasibility of integrating the research findings into practical ecological conservation
efforts. The evaluation outcomes will provide a foundational basis for establishing ecological protection boundaries and inform
subsequent ecological restoration initiatives. [Methods] In light of the distinctive characteristics of the plateau environment, the
evaluation system incorporates carbon sequestration and freeze—thaw erosion processes. Utilizing enhanced methodologies for
assessing ecosystem services and ecological sensitivity, this study evaluates the significance of ecological protection in Changdu
City. [Results] The highly significant ecological protection zone in Changdu City encompasses 51.35% of the total land area and is
primarily categorized into two distinct types. The first category consists of regions exhibiting favorable ecological conditions that
play crucial roles in water and soil conservation; These areas are predominantly located in the mountainous regions along the Jinsha
River, Lancang River, and Nujiang River. The second category comprises areas experiencing vegetation degradation, land
desertification, soil and water erosion, and other environmental challenges, which are mainly found in the northern part of Dingqing
County, as well as the central and southern regions of Basu County and the western section of Bianba County. [Conclusions] The
majority of regions within Changdu City are situated in areas designated as critically important and significant for ecological
protection, exhibiting robust ecosystem service functions. However, certain areas also demonstrate heightened sensitivity to
ecological disturbances. Consequently, it is imperative to devise and rigorously implement tailored ecological protection measures
that correspond to the specific characteristics of each area during the development process. This approach aims to mitigate the
adverse impacts of various anthropogenic activities on the ecosystem in the context of climate change, thereby ensuring the integrity

of the ecological barrier of the Qinghai—Xizang Plateau.

Key words: ecosystem services; ecological sensitivity; double evaluation; Changdu City; Qinghai—Xizang Plateau; ecological
geological survey engineering

Highlights: (1) The significance of ecological protection in the eastern Qinghai—Xizang Plateau is assessed through the lenses of
ecosystem services and ecological sensitivity; (2) In light of the unique environmental attributes of the plateau, the methodology for
evaluating the importance of ecological protection has been enhanced.
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TR 5744.90 50.49 3907.09 34.33 1727.35 15.18
Vopig= 5204.37 44.52 640.41 5.48 5844.78 50.00
a1t 52256.37 47.58 25215.74 22.96 32344.87 29.45
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Table 4 The subarea of ecosystem service function
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Ecological sensitivity

I:' — MUK Moderately sensitive
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Fig.6 Distribution of ecological sensitivity
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Table S Statistics of ecological sensitivity classifcation
% b e U — R U
T A /km? Ee /% TR km? ELF /% TR /km? LLEE/%

\TE R 384.02 3.13 7389.74 60.23 4494 .82 36.64
SrIB/IE=) 725.50 8.31 6169.15 70.66 1836.21 21.03
GEE 464.37 5.61 7180.60 86.70 636.88 7.69
THR 76.80 0.62 10362.65 82.99 2046.54 16.39
U E 633.34 10.00 5076.16 80.12 626.25 9.88
s R 3.54 0.03 1273531 95.49 597.89 448
REX 588.44 5.41 10015.26 92.15 264.68 2.44
EKEFH 473 0.07 6043.90 94.51 346.21 5.41
R 503.36 6.26 6548.44 81.46 986.64 12.27
RS 2961.10 25.87 7756.04 67.76 729.05 6.37
Vg = 1729.87 14.78 7603.61 64.99 2366.75 20.23
Gt 8075.07 7.35 86880.86 79.06 14931.91 13.59

A ORI ZAE A

Ecological protection importance

:I — % # 2 Moderately important

I:l 3 Important

- W E Z Extremely important

K7 R AR AR SR A A

Fig.7 Distribution of ecological protection importance
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Table 6 Evaluation results of the importance levels of ecological protection in Changdu City
X SER — R
TR /km? Lb /% TR /km? LbE/% THIFH/km? b E /%
I\ 15 & 5376.82 43.92 5663.38 46.26 1203.30 9.83
I 454925 52.05 3694.33 4227 497.02 5.69
SRS 3581.38 43.09 4466.02 53.73 263.97 3.18
THE 5691.91 45.62 6106.89 48.94 678.94 5.44
Dile=" 3787.08 59.73 2519.57 39.74 33.29 0.53
kB 9330.36 70.18 3901.23 29.34 63.02 0.47
RHX 4685.99 43.18 6055.76 55.80 110.58 1.02
KL E 2741.92 4327 3408.97 53.80 185.49 2.93
&R E 3756.16 46.51 3770.43 46.69 549.33 6.80
TR 7098.54 61.81 4090.28 35.62 294.88 257
DT E: 5792.98 49.68 4087.91 35.06 1779.99 15.26
&1t 56392.41 51.35 47764.76 43.49 5659.81 5.15
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