55 44 55 11 S & 7 i Vol.44,No.11
2024 4F 6 H ACTA ECOLOGICA SINICA Jun.,2024

DOI: 10.20103/j.stxb.202310082156

P R X A R 2L B, R . B T AR W) 2 R P R AR A R MR 55 1 R LR R O DRI AR 4 s U A AR A A, 2024, 44 (11) ¢
4507-4516.

Shen Y, Cheng H,Liu G H,Deng H B, Su X K.Conservation gaps and priorities on the Qinghai-Tibetan Plateau based on biodiversity and ecosystem services.
Acta Ecologica Sinica,2024,44(11) .4507-4516.

ETEYMZHENESRERGZRSZNERERAFPMLEL
X #0 & 37 == B 1 A

51,2 SL1,2 = 1,2 1,2 1,2, *
wooFh? g g [ A SR r? el
1 Rl B A SRR ST Ok T 5 XA S R S SE A, AT 100085

2 o E BB R IR S 2B, dL T 101408

TE U A LR W) A AP R A 25 AR G 55 D REZE 45 X ) R AR G P O 4 LK) B B 20 S W DA e I A WS X, 2 ]
Maxent #8E BURELL T B SR 00 049 245 8] 43 A0, 45 6 th SO R B (TUCN) B 6 3l 00 45 8] 43 A7 K000 A A 245 3R G0 i 55 2 1) 43 A, A
Zonation FERMEYCHUN] T HE T8 — K R B BRAP DL SE DX LK B BB W) 22 BEE RN AE 25 R GE IR 55 O DRAP I S8 X, IAl 1 75 78 e Jt o
A ARG X BRAP L S X Rl B A 28 R GRS RO AR ORBC AN B AP s ik, SRR I . (1) 35 3B I PR 9P I S X AR 4 1
S B 7R g 1o P AC B I A DI 5 DX T2 B A T T R SR 1 ke A L 5 R AR L i A B R U L DX A DX 2R )
LRI S DR 25 R GTMR S5 PRAP I e DX A W AT 25 5 AP AE 43.2% 23 M) TG (2) TEEE BRI b | A AR DR X 7
WS A R B, P07 T 38.2% , THFLBIWIIR Z (24% ) AT SN R PR P A BLAR AN 10.2% , X AEZS RGEIR 55 DI R
RPN 44.19% (BT TD) 27.19% KIRIEFR ) \22.3% ( LIOREF) (17.1% (B 52 ) A1 16.6% (K E ) 5 (3) A SRR
XHIFFEFUI B PRAP AL S XA AR AR AP s i, (B S 1 26.8% IOAR ALOR AP LG X, T 4 T 80 It s IX 4 2 ke 1 AR o 35 78 1o
JETHIARAY 7.2% .6.9% F1 7.7% , WF5EEE AT 0¥ e Bt LA I 5RO el O AR Y 11 AR ORI i 3R A AL B U R A I8 5 BRI 0%
KR AW Z RO RS R GUSS 7GR I P s il RAP I S IX

Conservation gaps and priorities on the Qinghai-Tibetan Plateau based on
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Abstract: The intensification of human activities and climate change has posed unprecedented challenges to global
biodiversity and ecosystems. The loss of biodiversity can impact the functionality and stability of ecosystems, leading to a
decline in the supply of ecosystem services, threatening the health and sustainability of global ecosystems. Identifying
priority areas, especially areas that are crucial for biodiversity and ecosystem services is an effective way to promote
successful conservation strategies and can be applied to the systematic conservation planning. Therefore, the coordination of
biodiversity conservation and ecosystem services in systematic conservation planning is of great importance. The Qinghai-
Tibetan Plateau, which provides various ecosystem services, serves as an ecological security barrier not only for China but

also for the entire Asia. It also stands as one of the most biologically diverse regions in the world. Using the QTP as a case,
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this study firstly employed the Maxent model to simulate the spatial distribution of key plant species. Additionally, utilizing
these modeled distribution data of plants, spatial distribution data of key animals from the IUCN and ecosystem services, we
identified the individual conservation priorities of biodiversity and ecosystem services and integrated priority conservation
areas considering both biodiversity and ecosystem services using Zonation model. Furthermore, we assessed the protection
status and gaps of the existing protected areas (PAs) on the QTP concerning key species, ecosystem services and priority
areas. The results showed that: (1) Conservation priority areas on the QTP presented a decreasing trend in conservation
value from southeast to northwest, primarily located in regions like the southeastern edge of the plateau, the Himalayan
mountains , the middle reaches of the Yarlung Zangbo River, and the Hengduan Mountains. There were slight differences in
the distribution of areas prioritized for biodiversity conservation and ecosystem services, resulting in a 43.2% spatial
overlap; (2) PAs provided the highest protection rates for amphibians ( average range coverage of 38.2%) , followed by
mammals (24% ), and reptiles with the least coverage (10.2%). Ecosystem services coverage rates were as follows:
sandstorm prevention (44.1% ), water retention (27.1%) , soil conservation (22.3%), carbon storage (17.1%), and
flood regulation (16.6% ). (3) PAs covered only 26.8% of the integrated priority conservation areas, with protection gaps
in levels I, II, and III priority areas accounting for 7.2%, 6.9%, and 7.7% of the QTP’s total area, respectively. This
study can provide scientific basis and theoretical support for the optimization of protected area system with national parks as

the main component on the QTP.

Key Words: biodiversity conservation; ecosystem services; the Qinghai-Tibetan Plateau; conservation gaps; conservation

priority
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Table 1 Summary of environmental variables

HUE 24 R JH /K R ] 75 ] e/ S
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S A% HF ( Biol—Bio19) Bioclimatic variables ( Biol—Biol9) HH%/1 km 1970—2000 4 WorldClim 2.1
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5 (BT 1S ) Slope ( Derived from elevation ) W% /1 km — WorldClim 2.1
W 16 ( G5BT 1S ) Aspect (Derived from elevation ) MWH%/1 km — WorldClim 2.1
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+ 4 pH {8 Soil PH MHE/1 km — SoilGrid

+ 4 Bulk density W% /1 km — SoilGrid
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Fig.2 Conservation priorities based on single factors on the Qinghai-Tibetan Plateau
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Fig.3 Conservation priorities based on both biodiversity conservation and ecosystem services on the Qinghai-Tibetan Plateau
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Fig.6 Comparison between global important conservation areas and conservation priorities on the Qinghai-Tibetan Plateau
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