N
en_j;m.\é IR I $49% 2 202344 A

Eco-Envi I ) ) .
K;(:)w?ev(;rgoen\:vneegta Environmental Protection Science Vol.49 No.2  Apr. 2023

FHRRESBERRZEML

WEE2, 5k R, FTEE, THH
(1. mRIFERFAEAGHFZFR, BRE 050024;
2. PEAFRASKEARA T ORTERBRASAREL LR T, LF 100085 )

W OE:NHAESHAN T RS ERAARMAGTAKE, ARGABRSFHELT B, REEANSTRILESRA
MAFRLRESHRARE, RRAATENESFMAOMESERLHSHRAH, B, fTASAESFMGEES T
ZRA, AR BREFRRAGILARREEBEGPIME, B REHBEEMTRZRRLAL., W, B,
AW ERFEFHE THREALANME, MAFTRSREIZASFMT ML, 8 Zonation KA xF & 4 & ] AL #E AT 2 18] P
R#AL, RAFBRHRHLAG IR, @BF oM, FREBRRIAXIZN>FEFTRIRAGH ISR, DT TFR B
FIELHAESR. BRALRGLTEABLEARFTEEBILIE, GHEUUNBELGRILYE, TE5H5THERSRARD
MR, =@ BB HIRGRE B BB A SR 5N E KR, SR EZ05 2 B AR, RAesa
FMBR30% WASFASERBRKETYLEF, AT HFRGRELZASFAE AWHRKALERE AARY WA £ S
BE IR, MWEAME _BAHZREEIR, AF—BA+E LS IR ZIHAGAR, EXLRBTFRAESKL, B4
4.81% #) R IRAF 2R 17.40% KB iFE M 4. 13.73% LRI SF= 7.85% B IR 4.

KR AP R ABSE; FRSR

FESES: X1714 XHIFRER: A DOI: 10.16803/j.cnki.issn.1004 — 6216.2022030016

Spatial optimization of ecological restoration patterns on the Qinghai-Tibet Plateau

XIE Liyuan'?, ZHANG Lv’, WAN Wuxing', WANG Xiaoke®
(1. College of Life Science, Hebei Normal University, Shijiazhuang 050024, China; 2. State Key Laboratory of Urban and
Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: Clarifying the spatial characteristics of ecological problems and the spatial pattern of ecological restoration is one of
the important means to improve ecological services. At present, there have been many researches and explorations on the restoration
and reconstruction of degraded ecosystems at home and abroad. However, the collaborative governance pattern based on multiple
ecological problems is not clear. Therefore, how to take the governance of multiple ecological problems as the main goal and use the
minimum area to obtain the maximum restoration effect is an urgent problem to be solved. By collecting data to simulate the
ecological problems on the Qinghai-Tibet Plateau, such as soil erosion, desertification, rocky desertification, forest quality and
grassland quality, the spatial characteristics of the main ecological problems on the Qinghai-Tibet Plateau are clarified, and the
Zonation model is used to accomplish the spatial collaborative optimization for each ecological problem, thus identifying the priority
restoration areas on the Qinghai-Tibet Plateau. Through the analysis, the Qinghai-Tibet Plateau soil erosion is mainly distributed in
the southeast of the Qinghai-Tibet Plateau alpine valley, and desertification serious areas are mainly distributed in southern of
Xinjiang, north and northwest of Tibet autonomous region, and northwest of Qinghai. The light rocky desertification is the main
characteristic, mainly distributed in the eastern edge of Qinghai-Tibet Plateau area, northwest of Yunnan and Sichuan southwest
border areas, border areas between Sichuan and Tibet. Comparing several main scenarios, it is found that it is a more appropriate
choice to give priority to repairing 30% of the areas with serious ecological problems on the Qinghai-Tibet Plateau. Based on the
results of spatial collaborative optimization of major ecological issues on the Qinghai-Tibet Plateau and the existing conservation
areas, the restoration areas of the Ngari-Northern Tibet Plateau, Qomolangma, Nyenqantanggula and the Parallel flow of the Three

Rivers are designated. The restoration is completed in the 4.81% areas mentioned above, thus resulting in the improvement of water
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conservation and soil conservation as well as carbon fixation with the improved rates of 17.40%, 13.73% and 7.85%, respectively.

Keywords: ecological problems; collaborative optimization; ecological restoration; the Qinghai-Tibetan Plateau
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Fig. 2 Spatial distribution of ecological problems in the grassland ecosystem on the Qinghai-Tibet Plateau
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Fig. 3 Spatial distribution of forest and grassland ecosystems with priority restoration on the Qinghai-Tibet Plateau
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Table 3 Results of priority restoration of forest ecosystem on the Qinghai-Tibet Plateau

B % AEAELER Tkm®  Whl% KERRBEER Tkm>  Hl/% FARFREL IR Tkm® A%
15 1.23 69.32 3.65 45.48 1.86 35.29
30 1.72 96.59 5.71 71.22 3.24 61.42
40 1.73 97.05 6.32 78.75 3.98 75.56
45 1.73 97.19 6.70 83.51 4.29 81.45
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Fig. 4 Optimization results of forest ecosystem ecological problems
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Table 4 Ecosystem services to be obtained after forest ecosystem restoration on the Qinghai-Tibet Plateau

&5 B bR/% JKIEREFR/10° m?® Letsil/ % Bl 5/ Tg Lt/ % TR Fetsil/ %
15 51.84 15.13 89.15 15.67 6.28 10.39
30 95.76 27.95 169.40 29.77 14.23 23.53
40 121.95 35.60 219.68 38.60 20.27 33.52
45 133.29 38.91 240.41 42.24 22.85 37.79
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Table 5 Results of priority restoration of grassland ecosystem on the Qinghai-Tibet Plateau
1652 FU k% gﬁ%’éﬁ HA1/% 7J%@§ii;§ HoA1/% “"*ff;'j:}i T Eﬁggﬁf@‘ Hop/%
15 0.54 44.08 36.98 53.64 17.12 49.65 16.02 45.43
30 1.21 99.00 48.44 70.26 28.10 81.47 26.55 75.29
40 1.21 99.20 55.65 80.72 32.53 94.31 30.13 85.43
45 1.21 99.44 60.47 87.72 34.40 99.75 31.56 89.49
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Fig. 5 Optimization results of ecological problems in grassland ecosystem
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Table 6 Ecosystem services to be obtained after priority

restoration of grassland ecosystem on the Qinghai-Tibet

Plateau
BEB kIR Bl Eee FbEl HIER
bo/% 108w’ %  Tg %  FEMLt %
15 17711 11.89 1872 822 12.98 14.03
30 306.87  20.60 2620 11.51 19.88 21.49
40 402.98  27.05 4578 20.11 27.82 30.07
45 452.66 3038 56.58 24.86 35.04 37.87
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Fig. 6 Priority restoration area of Qinghai-Tibet Plateau
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Table 7  Effect of priority restoration on Qinghai-
Tibet Plateau
FAEE KWERESE LBl W LBl IR Ll
X/OTkm® 10 m’® % Tg % FEMLt %
12.36 80.99 17.40 4357 7.85 870 13.73
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