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Abstract: The dramatic impact of global change and human activity has led to changes in ecosystem functions and services
that are vital to human well-beings. Consequently, ecosystem degradation has become a serious problem globally.
Comprehensive evaluation of the benefits of ecological restoration is an important way to measure the effects of
implementation of restoration projects. In this study, China’s key fragile ecological regions were selected as research objects.
Four typical services were selected, including water production, soil conservation, food supply, and carbon sequestration,
to construct a comprehensive evaluation index system for ecological restoration in the research area. Welch’s t test was used
to test restoration of ecosystem services in significant and insignificant regions and to comparatively analyze changes in the
ecological restoration benefits in the study area. The results showed that from 2000 to 2015, the implementation of ecological
restoration projects increased the overall ecosystem services of the fragile area by 20.86%. The comprehensive benefit
changed from volatility to stability and stabilized around the mean value 0.55.The comprehensive benefit values of the karst

area were the highest, reaching greater than or equal to 0.75. The changes in ecological system types were mainly the
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transformation between farmland, forest, grassland, and settlement ecosystems. The increase in forest and grassland
ecosystems promoted the level of ecosystem service. The results of the t test indicated that ecological restoration led to an

increase in comprehensive benefits and ecosystem services.

Key Words: key fragile ecological regions; ecological restoration; comprehensive benefit evaluation; T test
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Table 1 The Index of ecological restoration comprehensive benefit evaluation system
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Fig.2 The distribution and change maps of ecological system services
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Fig.4 The spatial and time maps of comprehensive benefits
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2005

2015

9T X AR S R GRS A FRAR B KRS S RIS MHAE B RS, H 2000 4E5] 2015
A HASE 90K 080 0.07x10* km?, 34911 0.08x10* km?, 3870 1.97x10* km?, 38111 0.35%10* km?, 54711 2.64x
10* km? 37> 1.09x10* km* , 311 0.06x 10" km?, e A= 28 R 5043 ) 1) RO B ML A= 28 R G #4745 0.47 %
10* km® , FEAE PR+ J R IX L, A 1.57x10° km* R AR S RS e AE S R G, 8 b e 3 1 5 B X IR
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Table 2 The transform matrix of the ecological system changes
HESRGER . KRG L. .
AR wm g o TR g e e
o081 Farmland Forest Pasture ; Desert Settlement Others Total Change
system types wetland
4% Ml Farmland 13.68 0.03 0.23 0.02 0.00 0.09 0.00 14.05 0.38
FEHK Forest 0.06 19.00 0.07 0.00 0.00 0.00 0.00 19.14 0.14
B Pasture 0.06 0.04 36.82 0.02 0.00 0.08 0.00 37.03 0.21
KRN
KL 0.05 0.01 0.03 3.21 0.01 0.03 0.00 3.35 0.14
Water and wetland
FEPR Desert 0.21 0.05 0.06 0.02 0.95 0.02 0.00 1.31 0.36
IV% Settlement 0.00 0.00 0.06 0.02 0.00 16.73 0.00 16.82 0.09
HAth Others 0.00 0.00 0.01 0.00 0.00 0.00 8.28 8.30 0.02
AT Total 14.06 19.12 37.29 3.30 0.96 16.97 8.30 100.00
54k Change 0.39 0.13 0.47 0.09 0.01 0.23 0.01
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Table 3 The results of T test method

& Mean values

X - . A ) - -
BRGNS 18R T1E - PA AR WEIX HBREARBEX
) . . Degree of o . . .
Ecological system services index T values freedom P values Significant ecological Insignificant ecological
B restoration area restoration area

T
e . -0.30 22.19 0.77 > 0.05 180.77 183.36
Carbon sequestration

50

Lkobaig 9.23 20.80 0.00 < 0.05 0.85 1.22
Food supply
=7
Pk . 2.69 29.69 0.01 < 0.05 67.18 35.57
Water production

iﬁ“ (=} ib
ifé{*%‘ . 7.42 29.72 0.00 < 0.05 1316.64 576.31
Soil conservation

Py &
S é‘gﬁn - 0.14 23.66 0.89 > 0.05 0.52 0.52
Ecological benefits
LAY 2%
B 1.91 24.84 0.07 > 0.05 0.002 0.004
Economy benefits
Q}:Af? 2%
G a R 1.76 29.96 0.09 > 0.05 0.55 0.52

Comprehensive benefits
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