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1 20002015 F i E SR EEMNEHERSIT(T km')
Tab. 1 Statistics of macro-structural areas of terrestrial ecosystems from 2000 to 2015
Fifi A= 28 R e 2 20004F 20054  20104F 20154F 2000—2015 4P AL AR (%)
LRHAERRG 66.38 67.86 68.20 70.19 3.81 5.74
BMES RS 112.97 116.10 115.78 115.57 2.6 2.30
HHIAERRS 281.18 272.65 266.45 245.76 -35.42 -12.60
KRGS RS 19.06 21.22 19.78 26.44 7.38 38.72
RIFESRG 1.37 1.57 2.12 5.76 439 320.43
T ES RS 127.63 128.36 127.59 128.68 1.05 0.82
HAbE: SRS 63.15 63.08 72.15 75.65 125 19.79
Fz2 20002015 F i ESRELB TN (T km')
Tab. 2 Change in terrestrial ecosystem types from 2000 to 2015
2000 4§ 29} o —
A H FegiN Hih TR b Rk T bt FAth
Aem 47.74 5.83 8.38 1.09 2.98 0.26 0.09
FoyiN 8.35 89.31 12.69 1.53 0.31 0.27 0.42
Ol 11.74 18.17 194.60 8.84 1.02 21.15 25.61
TR 5 1 Hl 0.52 0.32 2.62 11.93 0.09 0.83 2.72
B 0.19 0.04 0.09 0.05 0.97 0.03 0.004
Tic b 1.44 0.36 10.39 1.74 0.35 105.82 7.52
HoAth 0.20 1.48 16.91 121 0.04 4.06 39.23

3.1.2 EHBEETH 20002019 4F[H] 7Y
VAL X8R i PR A Bl P S B

B (RP=0.6958. p<0.01), WKIEEAR
K, ABAFAEAFPRZESE, 2019482000438 53 38| 0.1216x+31.761

. 37 y=0. x+31.
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40.54% (1), 20002019 FPHHFHLIXAE M i A et e cmacman T e e oo
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~15%), M2 (=15%~-5%), FEAA E1 2000—2019 4F o DAL s o5 B AE 1 e 3

/}E (—5%~5% , %ﬁ/@@fﬁ (5%~ 5%) , Eﬁ Fig. 1 FVC change trend in western China, 2000-2019
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NPP #230.15 gC m™?, 20194F 4275.74 gC m™, HIK T 19.81%, MMl 3 ZA TAH
X, S R X — 2L

2000—2019 4% P4 F 1 DX A7 THT FRUK IR F7 AT R0l PR a3 (p < 0.01) . 2019 4%
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AR X | TR T A A M X B L X HBIX | 28 E X AR 5 R 1L b X
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Fig. 2 Spatial distribution of FVC trend change in western China, 2000-2019
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Fig. 3 Changes of ecosystem services in western China, 2000-2019
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Fig. 4 Spatial change of ecosystem services in western China, 2000-2019



13] AR A PURHL XA ORI AR A B A 25 R G I 55 AU 5 D1 189

A SR IRIBIF IR R R
= AR EE A REA

m BEHE . B
R E . A A - Fy
[ AL O R O 1000 km } wmns

El5  2000—2019 4EA= A RIS 5 /KIRIRFRAH I R 25 (A 43-Ai

Fig. 5 Spatial distribution of the relationship between ecosystem supply and water conservation, 2000-2019
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Fig. 7 Spatial distribution of the relationship between ecosystem supply and soil conservation, 2000-2019
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Fig. 8 Area proportion of trade-off and synergies between ecosystem
supply services and soil conservation, 2000-2019
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Fig. 9 Spatial distribution of the relationship between ecosystem supply and wind prevention and sand fixation, 2000-2019

Am . ZEINX . N5 REBE
WX ARSI R ey, RS AR
Gilless aerabATE, HASEE
R L TR D P R A i
N £ S R e AV &N PUR
HIRENE , AR TR, EER
GEIR 55 T RE T K i) #a A BAT 15 3]
WA, S5 R e A 350
I 1 R AR DX I, BARSRICT
EPOSIEBL IR o - (SR
o3 DX SRR I 2 B AR 4 SR B H
b, R R IR Y 36 B 5 2
BOAZH.
ARSCHT A S R G55 115
SOP SRl R NiOR: Sitha e R
HSZ PRI B S AR, fF
TEVRZZ R,

B R BENE W BERE  ARERE W ORER
AR BEE mBEDBE - RREHR

HA TR e BT AZE FE TR

E10  2000—2019 S PE X A A THIX A S R G LA 5
B35 XU V0 R AU 5 P IR) 56 ZR AR 5 L

Fig. 10 Area proportion of trade-off and synergies between ecosystem
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Fig. 11 Area proportion of trade-off and synergies of ecosystem services in different ecological engineering areas, 2000-2019
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Ecological changes and the tradeoff and synergy of
ecosystem services in western China

NIU Linan"?, SHAO Quangin"?, NING Jia', HUANG Haibo'
(1. Key Laboratory of Terrestrial Surface Pattern and Simulation, Institute of Geographic Sciences and
Natural Resources Research, CAS, Beijing 100101, China; 2. College of Resources and Environment,
University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Since the implementation of the government initiative-the Development of Western
Regions for 2000-2019, a series of major ecological construction projects have been launched,
leading to great changes in the ecological conditions and ecological services of western China.
This study calculated the amount of total ecosystem services in the western region from 2000 to
2019, and analyzed ecological changes and the characteristics of spatio-temporal variations in
ecological services. And a relevant analysis method was applied to explore the trade-offs and
synergy of service. It was found that the area of settlements and wetland ecosystems in the
study area increased significantly from 2000 to 2015, whereas grassland showed a downward
trend year by year. The vegetation fraction showed a decreasing zonal distribution from south
to north. A fluctuating increase was observed during 2000-2019, with inter-annual and large
spatial differences. The water conservation service had a slight downward trend from 2000 to
2019, and the main decreasing areas were distributed in southeastern Tibet, the western part of
the Three Rivers Source Region, and the karst rocky desertification area. The soil conservation
service showed an increasing but fluctuating trend, with the greatest increases observed in the
Loess Plateau, western Sichuan and Yunnan provinces, northwest Tibet, and southeast Tibet.
The windbreak and sand fixation showed a downward trend, and the sharp decline was mainly
found in the central and western parts of Inner Mongolia, Tibet and parts of northern Xinjiang.
Ecosystem supply, water conservation, and soil conservation were synergistically connected,
they were observed north of the Huaihe River- Qinling Mountains, especially in Ningxia and
Inner Mongolia. Ecosystem supply was mainly trade- offs with windbreak and sand fixation,
and it was observed in the farming- pastoral transitional zone. The synergistic degree of
ecosystem services in areas subjected to ecological engineering policy was greater than that in
non-engineering areas. Quantitative assessment of ecosystem service changes and their trade-
offs is helpful for scientific ecological management and maximizing ecological benefits.
Keywords: ecosystem services; trade- off and synergy; western region; Development of
Western Region



