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and the ultimate goal of the ecological restoration project. However, the assessment of ecosystem function, health and
quality was based on actual values of the ecological indicators dominated by climate in previous studies, and the
comparability of evaluation results between different regions was too low to meet the needs of national ecosystem
management. In this paper, based on a reference system—based ecosystem quality assessment framework and 168 assessment
units divided by China’s eco—geographical zones and vegetation types, we used ecosystems that were less disturbed by
human activities and had excellent ecosystem structure and functions, such as the core area of the National Nature Reserve,
the permanent observation plots of the Chinese Ecosystem Research Network ( CERN), and areas where productivity was
mainly affected by climate as reference benchmarks, and estimated China’s terrestrial ecosystem quality based on reference
system (ESQ’) and its changes during 1990—2015. The results show that the average value of China’s terrestrial ecosystem
quality index was 28% lower than that of the reference ecosystem. China’s ESQ’ decreased by 1.2% during 1990—2000 and
increased by 3.69% during 2000—2015, respectively. The regions with obvious transformations were mainly distributed in
the Shaan—Gan—Ning loess plateau hilly and gully water and soil conservation ecological function zone, Changbai Mountain
and counties in the southwest of the rocky desertification control project. Ecological restoration projects such as the Grain for
Green Project, shelter forests and comprehensive control of rocky desertification in these regions have played an important
role in improving the structure, function and stability of the ecosystem, thereby promoting the improvement of ecosystem
quality. The method of ecosystem quality assessment based on reference system can eliminate the impact of differences in
climate conditions on the quality assessment between different regions to a certain extent, provide a feasible new way to
quantify the impact of human activities on the ecosystem, and provide references for China’s ecosystem management and
land use management. We suggest that the government should strengthen the networked observations of reference ecosystems
in different ecological geographic regions and different vegetation types of China in the future, and focus on the impact of

future climate change and the trade-off relationship between ecosystem functions on ecosystem quality.

Key Words: reference system; ecosystem quality; ecological restoration project; land use change; climate change
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Table 1 Indicator framework for national ecosystem quality
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Table 2 The range of human interference index of different land cover types
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R AT BETH BRPEAN 25 28 [ AN AT FL I B, AR 38 4 S PR A 00 N 4 0 32 A6 s e T3 BLIE R Y 2 8
2 HERETBEANESREREIRR(ESQI ; AR 5) .
ESQI' =ESQI/ESQI, (5)
ESQI A/ EB RGNS ME, ESQI W EB ARG EAISLE, Y ESQU =1 i, Fn /BB R G TR
TEMARZAESRE RS TSREA, RIS MECK ESQU R 4r ML K (80%—100%) B 4T (60%—
80%) \FF45(409%—60% ) K5 (20%—40% ) AR (0%—20%) T4, EERER RS BEEET—
IS PERE AOT N B 2 BRI BT 1 P X ASBEGE b0 A B AR L RN S As A5 AR R PPAS BT 4
HECR T 5 2 AR S U 0 8 HHITAG BT NG B E N S AR RGN 2 HE XK. (1) B AT CERN BRI 75 3
SR AR X0 XAF R D 32 NS AR S R G5 (2) WA 7 ) B2 [ e R 4 il i AR S &R
455 (3) WM AITTNAE S RE I RAEECI T R AR RS, 761X 805 36 X N S 5K & A 1 b R 28k B A=
BRGFTEAN L R A XBE SR, T 5 E S CERN 28 ER QAR R XS M 52 i m X
S IRFITAL TSI,

http ; //www.ecologica.cn



18 1 BT AF TSR P E A S R G R AR5 7105

2 &R
2.1 ZARMESRG R AL RE

XF 1990 42000 4F 2010 4F 2015 AEA[FZRBI S I R AR R G T E G n S BEHFT ST, H 5L 3
TCERI B AE IR 3 iR, BV L, S AN A S R 500 A8 BCBUE A T PRAh BT 89% o £, H:
rhp A BR AL AR B SR PR E AL T £ D REARE (e B AU PR HE AL TS U A A i 9 2 BRE 5 I T 76%
80% \75%H1 69% ., EIEAFRRMSMEKE , UIEK HARY X S BTG o e e , S RAMH AL
THARHEALFE A T IS B ITI 90.8% i, AE WU S R TP 1 Z TR AR, L CERN K A FE bk JE
HER S B8 A 75 R G0 HAA MDA RS i B 254 T BE AR M , 907 FIFAS B0 A L) 60% LA I, X F i 32 S f
S S IR R A FE BT AL T 1A SR IC I L BUK - (77% ) >THREFE $8(69.7% ) >Fa s PEHE 4K (68.3%)
DL BT BAE R R 2 IR AE S R AR R T I B0 91.6% ik, AT LA H 78 HAT AL A< Ak
AR PG BT N |, 2 IR R LA AR A A S i R A ) A A R G 254 D Re s e 1 , Ui BH AR IR AR
P CERN EZ8 RGek ARE L FE R H ARG XAZ 0 X e 32 SR i X R e Bz AR T3 B R A2
RGN NS ARAHAT,

®3 FREXBESRBENRESREM FHMITMGATHABMNFEHE

Table 3 The average of quantile of the reference value of different indicator in the corresponding assessment unit for different reference system
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Fig.1 Changes in the quality of reference ecosystems and their main climate influencing factors
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