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Fig.1 Map of the Three-Rivers Headwater Region (TRHR) in China:

(a) administrative divisions; (b) vegetation types
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(a) spatial distribution; (b) interannual variation
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Fig.3 Trends in the CVC for soil-water conservation in TRHR from 1979 to 2018 :

(a) growth rate; (b) significance of the trends
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Fig.4 CVC for wind-breaking and sand-fixing in TRHR from 1979 to 2018 ;

(a) spatial distribution; (b) interannual variation
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Fig.5 Trends in the CVC for wind-breaking and sand-fixing in TRHR from 1979 to 2018 ;

(a) growth rate; (b) significance of the trends
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Fig.6 CVC for soil-water conservation & wind-breaking and sand-fixing in TRHR from 1979 to 2018 :

(a) spatial distribution; (b) interannual variation
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Fig.7 Trends in CVC for soil-water conservation & wind-breaking and sand-fixing in TRHR from 1979 to 2018 ;

(a) growth rate; (b) significance of the trends



Vol.42, No.2

TR AR e PR 5 B XU Y0 S B I A i e s AR Ak A0 A 149

RMKFZEAH N 6 A TESE R, =TT
DX A A K i S B R A R R S B . =0T
B DX A A S 4 DX A 5 e 8 T T
LR 32 38, ] 0 AR 0 sl e A IX AR v
WL, T Y IS 6T ] 3L T 7P 000 o 35 P AR R X I
s ALK S it

N SR =T DR AR S S R TR, A
WP LA TR DX K Ay B X s S AL 7 ok 2 5 L
SEREPLRIA TR L. VLR, B Rl B 5 A
22 Bl K A PR B 977 XU 0 1 5 B i e e
(PR 8) % IX A = VLU X XUt e ™ X 5T
AP H ARG X B, BB S, SE PR B
KT 409% 0 A AT P HLS 4 b X 5 B B 7 o
FRALT 20% , BETZ0 X B AROIRZSHME A4ERR K 1
PRAF55 B7 XUEN VD D E , A8 R Al Sk AR AT EIARA
il EAREERE, Bl PSR 2 AR
SR PR 2 Bl AT Y0 S Rl S AP B o B R
X AT e TR AE AL 5 AR XU B g A ek 5
PGB MR Bt K b R AE R BI KU T D RE M S
RS e BEDOR T R R 590 2 B, 2608 i
GO 5 R B 2 T R S BB XU VD I RE I 5
LR 2 JRE W 55 /K b R 455 Z BB I S AL B 2
PR R Z

R B e A B i S AR A B 45 2R, 45 B
IKAREEA: R A ] 55 b 286 8L 1) 7 R I )AL 4 0K A 1

IEEZ=S
ity B
R L
[F s B

EEE 220

FEEER

LB
=l
R
(2=
HEE
KHE
VSRS
KEE
R —
YEF B
k351850

ITBUX &I

0 20 40 60
s 5B B P/ %
B8 =TEXEEETHEMKTRERPEXED
ThetlaSRERESE
Fig. 8 Average CVC for soil-water conservation & wind-breaking

and sand-fixing in the counties in TRHR

fHo fageit, =TLIR X e ) | 5 JFUK T R$5 K By
JRUIET 0 25 B8 i 5 A8 9 B o B 0 ) O 41.87% =
15.45% F154.56% +16.06% , Xt b5 E VP HLK
0 T I (L 45% 7 e S T fa A ok
ot LRI | vog T R e AR BB T R i o BRIEOK
JRGE i JBE S S AR RS S R R S
R A i AR Rl Y DR e T R UK AR
3 DR 0 P P 2 R E R R, =
VLR IX 5 FE R K ARG R T M 25 P 22 B
O RV, AE AR IR o DR B o J8E ) Al A2 1 5
RELRORE L, TR A 5 ) 4k 5 K DR B XL e 0
DIREAE 8 1 1 2 /D T AL 1) 42% o o JE
IKARGEARLE 800 DX A = AN R DAk 2]
55% (11l 5 BIEL, PRI v 9 5 JORE B VK 52 1980 LIV A
St il 5 B AR A, I Xk L A X R BBl XL [
U0 B Wb B I

IR A ORAE-55  XU L 0 S R s A 7 i A2 1
(3R Bl ) B 25 (B 5 vk . = TR Pl X Ik (BT
U5 DA T 05 T 7R TR X ) R K PR S R Il
LA o 1 o T 917 XL 70 D3 RE s S5 e i B 2 2, 0
I X K ) A i e i, DX 30 BN DA K B R4
it R o PG b DX (BT R DX P LS TR X))
T 7K b ORI RE I SR B i AR T Bl AU 0 2
REI B IR 2 B VLI X B LLES 2 B0 X
8 BT L i DX IRt A PR PR T VD i
o MO, TR R L) A, R 5K R
b DX e B S, HL VLR DCRRAA R 3 3l )2 o Rl
K IR AR T B 2 B ) BORIR, IR T A
T , 23t DX K SCARBL B SR AR A, 30 1 23
IR BRI A 250K S A XETE

5 45ip

(1) B—A= IS D e e 1 7 o B B 45 2R
7 :1979—2018 4F, =T X 5 /K PR F5 DI RE G
FER 7 5 B AR P e PRI, AR IE R 12.21% +
1.42% AFEHEK 20 0.30% (P <0.01) . [ AU 7
T RENG A B T R U b s AR, 24N
39.84% +11.94% A4 E WS AEIE KRR
0.25% ,

(2) ZABIIReE S A os BRI ZE R R



150 1

g

{1 42 4 %2 9

VLY DR P28 K A SRR B 7 IR VD) R I AR
P a R YA m AR AR A, AR YA
45.38% =+ 10.04% , 5 4k 385 Bl F 11. 73%~58. 56% .,
zﬂﬁaﬁﬂﬁmi%%&@m@@%%%ﬁﬁw
B BT 3k 50% LA b, P RS R 4 X Sk AN 1
40% |

(3) Z A2 T RE I 50l Bk 7 25 5 1sF ) 28 1k
7N :1979—2018 4F | = JT 5 5 4 [X 38 - 27K + 7 45
Tl R VD Dy Rl AR B 7 5 B 2 L T AR
KRN 0.32% ,3x 5 =I5 X FEK &IN5 R %
Iz 8] b, K R 4RE B B KU 70 T R I AT b 7
T BEAE R VTR DX B ] 5 X AR U BB 2 T Rk 94,
HRTATIR X AR AL EB R et i 3 (P <0.01) 5 75 3
b P e I A I N P A i A <
(P<0.01),

ARWFFEINN = VTR X 53 2 I i | 22 4 1 4 H
NS FEAS [v) A 25 T B ) 4850 ASUAET , 348 17 40K 48 1 AL
M BE 7 36 B4y X A5 F ., PR BE, = VLR X P9 b
ES P S E 2 By deEs) A BB R 5%
BRI B O Rl T RS R R BT 55 . SIS
A Ry =T X A SR S R SRR AR R S
Bl 1

73%3'[ ik ( References)
] EAAAS, BRIAG 2, RS, 25 7598 5 A 45 22 4 5 Btk o 5
%T}JX\J%[J] o E R BB T, 2021, 36 (11) ; 1298 — 1306.

[ FU Bojie, OUYANG Zhiyun, SHI Peng, et al. Current condition
and protection strategies of Qinghai-Tibet Plateau ecological security
barrier [ J]. Bulletin of the Chinese Academy of Sciences, 2021,
36(11): 1298 - 1306 ] DOI: 10. 16418/j. issn. 1000 — 3045.
20210919001

BT AE. VTR 22 D RE i [5) $2 T Bk 27 () 2 SR (7]
RES5PE 2, 2023 (5): 27 -32. [ ZHAO Xinquan.

issues and practice on multi-functional collaborative improvement of

—
[\S]
[

Scientific

the grasslands in the Three Rivers Source Region [J].
and Science, 2023(5) ; 27 -32]

Fod, SO, PR, S5 =TT IX AR 25 R BT G 55 A
(. 2015, 34(7)

1968 - 1975. [ WEI Jing, GUO
Yamin,

Democracy

—
W
s

j\,—t-)u:l:
AN,

SUN Lin, etal. Evaluation of ecological environment

[J1.
1968 - 1975] DOI. 10. 13292/j. 1000 —

vulnerability for Sanjiangyuan area Chinese Journal of

Ecology, 2015, 34(7) :
4890.20150615. 007

(4] ZmEE, XIEAE, M. HT NDVI ) =L DR A K xt
AR AT SEIE Sl iy B[] AR 3 AR, 2011, 31

(19). 5495 - 5504. [ LI Xiahui, LIU Guohua, FU Bojie.

Response of vegetation to climate change and human activity based

on NDVI in the Three-River Headwaters region [ J]. Acta Ecologica

Sinica, 2011, 31(19) : 5495 -5504
[5] xlgtim, TR, % I 30 4Rk i = LI X T iR Ak

POBFZS R AR [T]. M P2 3,
Jiyuan, XU Xinliang, SHAO Quangin. The spatial and temporal
the

2008, 63(4): 364 —-376. [LIU

characteristics of grassland degradation in Three-River

Headwaters region in Qinghai province [J]. Acta Geographica
Sinica, 2008, 63(4) : 364—376] DOT: 10. 11821/xh200804001
HRAEE, WP, XA, 55, I 30 4Rk =L IR IX + Hh BT
S5RMABAEIEAE[T]. #MBEPF5, 2010, 29(8): 1439 —

1451. [ SHAO Quanqgin, ZHAO Zhiping, LIU Jiyuan, et al. The

[6

[

characteristics of land cover and macroscopical ecology changes in
the source region of three rivers on Qinghai-Tibet Plateau during last
30 years [J]. Geographical Research, 2010, 29 (8):
1451 ] DOI. 10. 11821/yj2010080009

XNeie, ARA3E, SIS0, = VLA S TR A A S EOEAL 5
JaR[)]. BSkZedk, 2013, 35(1): 40 —46. [LIU Jiyuan,
SHAO Quangin, FAN

1439 -

[7

[

Jiangwen.  Ecological  construction
achievements assessment and its revelation of ecological project in
Three Rivers Headwaters Region [J]. Chinese Journal of Nature,
2013, 35(1): 40 -46] DOI: 10.3969/j. issn. 0253 - 9608.2013.
01.005

WHTR, T8, 8, % SRS TR K S R
SH BRI l’@iMu BRkA2E, 2017, 19(1) : 50 -

58. [ XU Xinliang, WANG Liang, LI Jing, et al. Analysis of the

[8

[

w

grassland restoration trend and degradation situation in the “Three-
River headwaters”
project [J]. Journal of Geo-information Science, 2017, 19(1) : 50
-58] DOI. 10.3724/SP. J. 1047.2017. 00050

SHAO Quangin, CAO Wei,

region since the implementation of the ecological

et al. Effects of an

[9] FAN Jiangwen,
ecological conservation and restoration project in the Three-River
Source Region, China [J]. Journal of Geographical Sciences,
2017, 27(2): 183 —204. DOI. 10.1007/s11442 -017 - 1371 -y
[10] #Hh. e 5 mdE R A AR BOI5E [D]. A ZRIE: Wt
JYE K 2%, 2019: 8 - 19. [ YANG Yi. Study on ecological
carrying capacity of alpine grassland on Qinghai-Tibet Plateau
[D]. Shijiazhuang: Hebei Normal University, 2019 8 —19 ]

[11] YANG Yi, WANG Genxu, LIN Shan, etal. How much
aboveground net primary production can be used for human
activities in the alpine grasslands in the Three Rivers Source Region
(TRSR), China? [J]. 2022,
17(9) : 094047. DOI. 10.1088/1748 — 9326/ ac8ec3

[12] #f, ROufe, FRGEE, 5. SRR KA o BT A3
TRFEREBEI ], K2R T2, 2022, 36(3) : 37 -43.
[HU Jing, QIN Guanghua, WANG Ruiying, et al.

Environmental Research Letters,

Numerical

simulation of hydraulic characteristics of overland flow under



Vol.42, No.2

TR AR e PR 5 B XU Y0 S B I A i e s AR Ak A0 A

151

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

different slope and vegetation coverage [J]. Journal of Soil and
Water Conservation, 2022, 36(3) : 37 =43 ] DOI. 10. 13870/].
cnki. stbexb. 2022. 03. 006

IR, SRER, R, F. AR DURBRMR- A A
e i 2 AR IR S 1 B (1] 2SS AR PR 24
2023, 39(8) : 999 -1007. [ HU Mengtian, ZHANG Hui, QIAO
Yajun, et al. Spatio-temporal change and driving forces of soil
wind erosion amount in Hulunbuir forest-steppe ecotone [J].
Journal of Ecology and Rural Environment, 2023, 39(8): 999 -
1007 ] DOI. 10.19741/j. issn. 1673 - 4831.2022. 0253
RGN, S, SF R it X K vy A AR
FRIE SRS R R AT L] 9KEE, 2024(4) : 78 -85. [MA
Yunfei, XU Xiangchi, MA Yanmin, et al. Temporal and spatial
evolution of soil erosion and its driving factors in Changbai
Mountain area [ J]. Water Saving Irrigation, 2024 (4) . 78 -85
DOI: 10. 12396/jsgg. 2023390

BRI, 2. BERD AR T (Y 155 KU
WIT]. B R 5 &, 2014, 26 (2): 38 - 43. [ ZHAO
Chenguang, LI Qingfeng. Soil erosion feature under different
vegetation in Mu Us Sandland [J]. Grassland and Prataculture,
2014, 26(2) : 38 —43] DOI: 2095 —5952(2014)02 - 0038 - 06
TKOUHE, B—R. IRABRERGEEELT]. P EUK A, 1996
(5): 28 +46. [ ZHANG Guanghui, LIANG Yimin. On effective
vegetation cover [ J]. Soil and Water Conversation in China, 1996
(5):28+46] DOI: 10. 14123/j. cnki. swee. 1996.05.010
XU, B, B, % JETRREAL T B XUE v X T
R M LG BT IE )], Al THE=AR, 2013, 29(3)
235 - 241. [ LIU Tonghai, WU Xinhong, LYU Shihai, et al.
Study on baseline vegetation coverage of desertification grassland in
[J].
Transactions of the Chinese Society of Agricultural Engineering,
2013, 29(3): 235 -241] DOI: 10.3969/j. issn. 1002 — 6819.
2013.03.031

T, B, Bk, % BEHSEREOIME MRERR LS
Pel AR IHESRL ). 2R 22441, 2020, 40(20) : 7248 - 7254,
[ YU Hui, WANG Genxu, YANG Yan, et al.

northern sand-fixing region based on remote sensing

Concept  of
grassland green carrying capacity and its application framework in
national park [J]. Acta Ecologica Sinica, 2020, 40 (20):
7248 - 7254 ] DOI: 10.5846/5txh201906171276

FHERE, X, B, & SIS AR T 1 5 s
RLT]. SR 5T, 2016, 29(7) . 1023 - 1031. [ WANG
Yaqiong, LIU Yan, A Yan, et al. Spatial and temporal variation
of soil conservation capability of vegetation in Three River
Headwaters Region [J]. Research of Environmental Sciences,
2016, 29(7): 1023 - 1031 ] DOI: 10. 13198/j. issn. 1001 -
6929.2016.07. 10

W, bW, RN, T KU K Bl XU P e 28 ReAE
ML), ML RL2£, 2023, 48 (1) 148 - 156. [ LAI Feng,

(21

[22

(23

(24

[25

[26

(27

(28

]

]

[

[

[

]

[

[

QIAO Zhanming, XIONG Zenglian. Spatiotemporal characteristics
of wind erosion and wind prevention and sand fixation in Qinghai
province [ J]. Science of Surveying and Mapping, 2023, 48(1) :
148 =156 ] DOI:; 10.16251/j. cnki. 1009 —-2307.2023.01.017
TENG Yanmin, ZHAN Jinyan, LIU Wei, et al. Spatiotemporal
dynamics and drivers of wind erosion on the Qinghai-Tibet Plateau,
China [ J]. Ecological Indicators, 2021, 123 107340. DOI. 10.
1016/j. ecolind. 2021. 107340

WIBLL, BRI, FME, . STLIRK AR K RS
WIREik[T]. BRA %, 2020, 39(6) : 1133 -1143. [ MENG
Xianhong, CHEN Hao, LI Zhaoguo, et al. Review of climate
change and its environmental influence on the Three-River Regions
[J]. Plateau Meteorology, 2020, 39 (6): 1133 — 1143 ] DOI:
10.7522/j. issn. 1000 —0534.2019. 00144

XIEPE, WEIRZE, SROTHER, S FETER Uk g H i e E ok
BRI, HoBE 24, 2015, 70 (1): 3 = 16. [ LIU Shiyin,
YAO Xiaojun, GUO Wanqin, et al. The contemporary glaciers in
China based on the Second Chinese Glacier Inventory [ J]. Acta
Geographica Sinica, 2015, 70 (1): 3 - 16] DOI. 10. 11821/
dIxb201501001

FREEZR, jretlg, 2, 45 W ILIRIX A S R EA
AERILAR I [T]. 75 i Bh4, 2003 (4): 14 - 17. [ CHEN
Guichen, LU Xuefeng, PENG Min, et al. Basic characteristics
and protection of the ecosystem in the Three Rivers Source Area of
Qinghai province [J]. Qinghai Technology, 2003 (4) . 14 - 17 ]
DOI: 10.3969/j. issn. 1005 —9393.2003. 04. 004

Rk, BT, MR, A5 AS ARATE LR R
TR RSB Rk R, 2014, 23(5):
116 -123. [ZHANG Liangxia, FAN Jiangwen, SHAO Quangqin,
et al. Changes in grassland yield and grazing pressure in the Three
Rivers headwater region before and after the implementation of the
eco-restoration project [ J]. Acta Prataculturae Sinica, 2014, 23
(5): 116 -123] DOI: 10. 11686/ cyxh20140513

YANG Kun, HE Jie, TANG Wenjun, etal. On downward
shortwave and longwave radiations over high altitude regions:
Observation and modeling in the Tibetan Plateau [ J]. Agricultural
and Forest Meteorology, 2010, 150(1) : 38 —46. DOI: 10. 1016/
j. agrformet. 2009. 08. 004

DAI Liyun, CHE Tao, DING Yongjian, et al. Evaluation of snow
cover and snow depth on the Qinghai-Tibetan Plateau derived from
passive microwave remote sensing [ J]. The Cryosphere, 2017, 11
(4):1933 -1948. DOI: 10.5194/tc —11 - 1933 -2017
Fothn, WEH, BATH, & KRB ERRR SRS
B HA SR e (], N AR 2524k, 2022, 33(3):
577 = 590. [ YU Guirui, ZHANG Xuemei, ZHAO Dongsheng,
et al. Discussion on the scientific concepts of regional resources
and environmental carrying capacity and its ecological basis [J].

Chinese Journal of Applied Ecology, 2022, 33(3): 577 —590 ]



152

42 % 2 M

[29]

[30

[

[31]

[32]

[34]

[35]

DOI: 10. 13287/j. 1001 -9332.202203. 020
BORTE, SREHE, XBRBL, 45, XIRGHRIFEURE ) 1 pE 4T
WRITEGHET]. PR, 2022, 33(3) : 591 - 602.
[ ZHAO Dongsheng, ZHANG Xuemei, DENG Siqi,

et al.

Evaluation theory and method of regional resources and

environmental carrying capacity [J]. Chinese Journal of Applied
Ecology, 2022, 33(3) . 591 - 602] DOI. 10. 13287/j. 1001 —
9332.202203. 024

HA N RIEFNEUKFIRK LA R ). IR 2 2600 GAR ol
SL 190—2007 [S]. Htxt: rpAE AR ILHI [ K F#, 2008 1.
[ Department of Soil and Water Conservation, Ministry of Water
Resources of the People’s Republic of China. Standards for
classifaction and gradation of soil erosion: SL 190—2007 [S].
Beijing: Ministry of Water Resources of the People’s Republic of
China, 2008: 1]

TENG Hongfeng, LIANG Zongzheng, CHEN Songchao, et al.
Current and future assessments of soil erosion by water on the
Tibetan Plateau based on RUSLE and CMIP5 climate models [ J].
Science of the Total Environment, 2018, 635: 673 - 686. DOI:
10. 1016/j. scitotenv. 2018. 04. 146

oudk, TS, Bilke, 4. )i USLE #7054 PLAE B R
¢ IDRIST /N e L e it e B I 5T ] K L AR 241,
2000, 14 (2): 19 - 24. [ CAI Chongfa, DING Shuwen, SHI
Zhihua, etal. Study of applying USLE and geographical
information system IDRISI to predict soil erosion in small watershed
[J]. Journal of Soil and Water Conservation, 2000, 14(2): 19 -
241 DOI: 10. 13870/j. cnki. stbexb. 2000. 02. 005

JUEM, XL, fi4%F. HT RWEQ A9 20 HiE4! 90 £k
IS B MR B KU S [T]. shBERLAE R, 2014,
33(6) : 825 -834. [ GONG Guoli, LIU Jiyuan, SHAO Quangin.
Wind erosion in Xilingol League, Inner Mongolia since the 1990s
[J1.
Geography, 2014, 33(6) . 825 — 834 ] DOI. 10. 11820/ dlkxjz.
2014.06.011

SHENG Wenping, ZHEN Lin, XIAO Yu, et al. Ecological and

using the revised wind erosion equation Progress in

socioeconomic effects of ecological restoration in China s Three
Rivers Source Region [J]. Science of the Total Environment,
2019, 650 2307 —2313. DOI. 10. 1016/]. scitotenv. 2018. 09.
265

SHAO Quanqin, ZHAO Zhiping, LIU Jiyuan, etal. The
characteristics of land cover and macroscopical ecology changes in
the Source Region of Three Rivers in Qinghai-Tibet Plateau during
last 30 years [C]// 2010 IEEE International Geoscience and
Remote Sensing Symposium, July 25 —30, 2010, Honolulu, HI,
USA. New York: IEEE, 2010: 363 - 366. DOI. 10.1109/

IGARSS. 2010. 5651314

[36] XU Xingkun, CHEN Hong, LEVY J K. Spatiotemporal vegetation

(37

(38

[39

[40

(41

[

]

[

]

]

cover variations in the Qinghai-Tibet Plateau under global climate
change [J]. Chinese Science Bulletin, 2008, 53(6) : 915 —922.
DOI; 10. 1360/ ¢sbh2008 - 53 —4 —456

LIXY,MAY]J, XUHY, etal. Impact of land use and land
cover change on environmental degradation in Lake Qinghai
watershed , northeast Qinghai-Tibet Plateau [ J]. Land Degradation
and Development, 2009, 20 (1) : 69 —83. DOI. 10. 1002/1dr.
885

MA Shuai, WANG Liangjie, JIANG Jiang, et al. Threshold effect
of ecosystem services in response to climate change and vegetation
coverage change in the Qinghai-Tibet Plateau ecological shelter
[J]. Journal of Cleaner Production, 2021, 318 128592. DOI;
10. 1016/j. jclepro. 2021. 128592

DONG Yiyang, ZHAI Jiaqi, ZHAO Yong, et al. Teleconnection
patterns of precipitation in the Three-River Headwaters region,
China [J].
104050. DOI: 10.1088/1748 —9326/aba8c0
DU Juan, YU Xiaojing, ZHOU Li, et al.

Environmental Research Letters, 2020, 15 (10):

Less concentrated
precipitation and more extreme events over the Three River

Headwaters Region of the Tibetan Plateau in a warming climate

[J]. Atmospheric Research, 2024, 303. 107311. DOI. 10.
1016/j. atmosres. 2024. 107311
LIU Xianfeng, ZHANG Jinshui, ZHU Xiufang, et al.

Spatiotemporal changes in vegetation coverage and its driving
factors in the Three-River Headwaters Region during 2000 — 2011
[J]. Journal of Geographical Sciences, 2014, 24. 288 - 302.
DOI: 10.1007/s11442 - 014 - 1088 -0

[42] B, EMM, sKEME, % B F RS IR A ERER K

[43

[44

[

[l

BB BE IR R R —— DA =VLIR I O I [T ] A 3R AR
#2022, 42(8) : 3903 -3912. [ ZHAO Dan, WANG Zuwei,
ZHANG Guozhuang, et al. Identifying factors affecting regional
fractional vegetation cover based on a combination of factor
regression and interaction; A case study on the Three-River
Headwaters Region [ J]. China Environmental Science, 2022, 42
(8): 3903 - 3912 ] DOI. 10.19674/j. cnki. issn1000 — 6923.
20220329.011

BURYLO M, REY F, BOCHET E, et al. Plant functional traits
and species ability for sediment retention during concentrated flow
erosion [ J]. Plant and Soil, 2012, 353. 135 - 144. DOI. 10.
1007/511104 =011 - 1017 -2

ZHANG Lifeng, CHEN Zhiguang, ZHANG Xiang, et al.
Evapotranspiration and its partitioning in alpine meadow of Three-

River Source Region on the Qinghai-Tibetan Plateau [J]. Water,
2021, 13(15): 2061. DOI: 10.3390/w13152061



Vol. 42, No.2 TR AR e PR 5 B XU Y0 S B I A i e s AR Ak A0 A 153

Spatial-Temporal Changes in the Critical Vegetation
Coverage of Grasslands with Functions of Soil-Water
Conservation, Wind-Breaking and Sand-Fixing
in the Three-Rivers Headwater Region, China

YANG Yi'?, WANG Genxu' , LI Yang', WANG Zhiwei'”

(1. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences and Ministry of Water Resources ,

Chengdu 610299, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The Three-Rivers Headwater Region (TRHR)) is a crucial ecological barrier in China and its functions of
soil-water conservation, wind-breaking and sand-fixing are great significance to the ecological security of China and
its neighboring areas. A Critical Vegetation Coverage ( CVC) is a key indicator for measurement of the function
level of soil-water conservation, wind-breaking and sand-fixing on a regional basis, and it is applicable to
quantitative evaluating of ecological level of grasslands in TRHR ; unfortunately, there was little information about
CVC in TRHR.

In this study, Revised Universal Soil Loss Equation (RUSLE) and Revised Wind Erosion Equation (RWEQ)
were used to simulate the variation of CVC in TRHR from 1979 to 2018 and then their spatial and temporal pattern
were analyzed.

(1) In the past 40 years, the CVC for soil-water conservation in TRHR was higher in the southeast and lower
in the northwest, with a multi-year average value of 12.21% +1.42% and a growth rate of 0.30% (P <0.01).

(2) The CVC for wind-breaking and sand-fixing was higher in the northwest and lower in the southeast, with
a multi-year average value of 39.84% +11.94% and a slight growth trend.

(3) The CVC for soil-water conservation & wind-breaking and sand-fixing had a distribution of higher values
in the northwest and lower values in the southeast, with a multi-year average value of 45.38% +10.04% and a
growth rate of 0.32% (P <0.05), ranging from 11.73% to 58.56% . In the northwest of TRHR, the CVC for
soil-water conservation & wind-breaking and sand-fixing exceeded 50% , while in most parts of the southwest, it did
not exceed 40% .

(4) It found the CVC for soil-water conservation & wind-breaking and sand-fixing had a decreasing trend in
the northeastern areas of the Yangtze River headwater area and the Yellow River headwater area, with a significant
decrease in the northeastern Yellow River headwater area (P < 0. 01), whereas in the southern Yellow River
headwater area as well as the Lancang River headwater area it described a significant increasing trend (P <0.01).

These results would provide a scientific basis for ecological environment protection and multi-objective

management in the alpine grasslands of TRHR.

Key words: critical vegetation cover; ecological threshold; ecological restoration; alpine grassland; Three-Rivers

Headwater Region
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