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Evaluation of comprehensive benefit for ecological restoration in Shaanxi

Province
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Abstract: The comprehensive benefit evaluation of regional ecological restoration will provide decision-making support for
ecosystem management and regional ecological restoration results sorting and provide a theoretical basis for future ecological
restoration work. However, most of the studies have not formed a systematic theoretical framework in the evaluation process.
The selected indicators in these studies are often relatively one-sided, focusing only on a certain field, which unable to form
a comprehensive evaluation and overall cognition of the ecological restoration benefits of the study area. Therefore, this study
takes Shaanxi Province as the study area, based on spatial remote sensing data and ecological model simulations, the
ecological restoration benefits of the region from 2000 to 2015 were comprehensively evaluated from the aspects of ecosystem
structure, quality, and service. The results showed that: (1) in the past 16 years, the land use types in Shaanxi Province
presented a trend of increasing in forest land and decreasing in the farmland, which was in line with the characteristics of
ecological restoration programs such as returning farmland to forest. At the same time, the construction land in Guanzhong

area increased greatly, and the main source of construction land was farmland, indicating that urban construction occupied
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farmland seriously. However, 87.95% and 72.72% of Shaanxi Province increased in vegetation coverage and total ecosystem
services, respectively, which indicated that the effect of ecological restoration was obvious despite the increase in human
activity. (2) At the time scale, both the vegetation coverage and ecosystem services in Shaanxi Province showed an
increasing trend. And at the spatial scale, the average value of vegetation coverage and ecosystem services in the southern
Shaanxi were relatively high, especially in the Qinling Mountains, where the ecological environment is superior. Although
the mean value of vegetation coverage and ecosystem services in the Northern Shaanxi was relatively low, both of them
showed a significant increasing trend, and there is a great potential for the development of ecological environment in the
future. (3) Although different ecological programs basically covered the entire territory of Shaanxi Province, the total
ecosystem services in Guanzhong and southern Shaanxi still showed a decreased trend due to the meteorological factors.
Therefore, in the future implementation of ecological restoration measures in relevant regions, more attention should be paid
to the effects of arid environment on ecological restoration. Appropriate restoration measures should be selected according to

local conditions to ensure the effectiveness and sustainability, and maximize the benefits of ecological restoration.

Key Words: ecological restoration assessment; land use; vegetation cover; ecosystem services; Shaanxi Province
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Table 1 Mapping of ecosystem services
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Type Mapping method Parameter
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#HHh Farmland 71867 34.93 70318 34.18 70136 34.09 69699 33.88 -2168 41.44 1.05
MR Forest 46529 22.62 47585 23.13 47791 23.23 47697 23.18 1168 22.32 0.57
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Fig.3 Spatial distribution of land use in Shaanxi Province in 2000 and 2015
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23 HEBRGMWS

ARWFFERT BRI A A S RGNS EE AT 1 ARS, o 2B T AU, BRI A RURR T8 XA 2R
RGBS AR FHAERRGEIRS BEAR L EEE 6 Frs, 5L X 2000—2015 4E AR R GRS
TEP S B AR | AR R N 1730/a, Hirh 2001—2003 4E 8] iz 55 S sh & K, 4351 T 2001 4E ik 5]
16 4E[AFARAE , T 2003 4E3A 3 16 4R F i, 2004—2010 4E[EIRFSE X IR 55 A A R R @ 19 K, 2011—2015
AEMIAERFEL U B g A TR

AAHFEXF 2000—2015 4F[A] B P4 44 B [ 7 K A ORAsr K IRTRA T3 A S b 2 (it PO A A= 28 R GE i 55 101 1825
] o3 A AT 1 BT, G5 SR AR 7 s o DA ] 434 SR b, 45 IR 55 14 4 A B AR 52 B el b 1] i 32 ¥ 3 m 1)

http ; //www.ecologica.cn



74 NGRS A PRPYAS AR AR AR 5 Al A VA 2725

A R THER X FEIE 208 |+ MR SR UMb Ay
T, DRIz DXl T i | 7K = AR A5 K U T 5% e T B
[FIRS R T2 XY &2 4% , N S0E sl A X 55, Re i 2
B Fi g Lyt DX 5 PN 4 A 0558 1 A S e AL R 55 g
SR, WAt 11X - b ) FH 2A 780 D b R 6l = b 3
AHXTF3H NG Sl A, TR i HC A OC A 55 fig T A G 45
55, MPEPEE S ML X i 9078 — 5 FUASE A 0 i
RS 7R AR S R G IR 55 I BIE 25 8] 0 A v & B
AIARAEL NI X

X 16 4R R G IR 55 B SEAT B 25 28 Ak 4 #r
(B 7)  WFREs R E LR RGNS S E AR
B #3882 O m AR T AE S IR T ALY
72.72% , Hor S E 0 X 4 5 32.30% ( P<0.05) ., 54

22.00

19.00

A VU

16.00

U (R oy

13.00 y=0.1722x - 329.52
R*=0.1826
10.00
2000 2002 2004 2006 2008 2010 2012 2014 2016
AEAS Year

ARG S5 BE
Total value of ecosystem services/ X 10*

6 BREH 2000—2015 FEHESRERS LE
Fig.6 Average annual total ecosystem services in Shaanxi
Province from 2000 to 2015
Pl A= 35 R G0 I 55 A A T i A B

FE R B ] 2 ER: IS
-5 719.188 1 566.6280 5: 613749
= {i§: 0.1875 = {i§: 0.1325 fi§: 5.2228

0 100km
G 15 M 43t BAEBRGM S BB RGMRSF R
- 1‘,2' 338898 - :,z' 2.155997110 ; %iggd\ : ;giﬁhn
B 7 BREH 2000—2015 FAEBRGME=RAHRELES

Fig.7 Spatial distribution and trends of ecosystem services in Shaanxi Province from 2000 to 2015
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Fig.8 Spatial distribution of cold and hot spots and typical ecological programs
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