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Incremental evaluation of the ecosystem service value in the ecological restoration area of an iron mine
YEERNAER Humaerhan'?, MA Wei—bo', XU Xiang—hua®, DILINUER Tuoliewubieke®, FANG Ying", LI Hai-dong'"

(1.Nanjing Institute of Environmental Sciences, Ministry of Ecology and Environment, Nanjing 210042, China; 2.Xinjiang Ecological
Environment Monitoring Centre, Urumqi 830011, China; 3.School of Applied Meteorology, Nanjing University of Information Science &
Technology, Nanjing 210044, China; 4.Institute of Desert and Meteorology, China Meteorological Administration, Urumqi 830002, China)
Abstract: Mine ecological restoration can be divided into in situ restoration and alternative restoration of abandoned land, which is an im-
portant way to reduce the damage of mineral resources extraction to the ecological environment. Using remote sensing and GIS technology,
three kinds of ecological restoration, namely slope greening of tailings bank, construction of wetland, and afforestation of an iron and steel
enterprise in Inner Mongolia were selected. The ecosystem service value of different types of ecological restoration areas, which were pre-
viously iron mines, were investigated and evaluated. The results showed that: The area of the three ecological restoration areas increased in
different degrees in 2016—2018, and the proportion of grassland area in the green area of the slope increased by 85.4 per cent compared
with 2016; The wetland area in the constructed wet area increased by 33.3 per cent compared with 2016; The forested area of the afforesta-
tion area increased by 38.4 per cent compared with 2016; And the ecological restoration area of the green slope area and the artificial wet

area gradually increased from east to west, and the ecological restoration of the afforestation area increased from east, west to the middle.
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The value of ecosystem services in the three ecological restoration areas increased in different degrees from 2016 to 2018; The total value of

ecosystem services increased by 5.21 million yuan compared with 2016, and the value of ecosystem services in the three ecological restora-

tion areas increased by 2.18 million, 2.59 million yuan, and 436 900 yuan; The value of ecological services for regulating green areas in the

slope increased by 1.42 million yuan compared with 2016; The value of ecological services for regulating wetland services increased by

1.66 million yuan compared with 2016; And the value of the adjustment service in the afforestation area increased by 277 500 yuan com-

pared with the value of 2016. The study provide a practical basis for mining enterprises to implement their main responsibility on ecological

environment governance and actively perform mine ecological restoration.

Keywords : mining eco—environmental damage; restoration; ecosystem service function; assessment
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Table 1 Basic information of three types of iron ore ecological restoration areas
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Figure 1 Location of iron ore ecological restoration area in Baotou City
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Table 2 Equivalent value of ecosystem services per unit area
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Figure 2 Changes in the area of the three restoration ecosystems from 2016 to 2018
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Figure 3 Remote sensing classification of different ecosystem types in iron ore ecological restoration areas from 2016 to 2018
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Table 3 Ecosystem service value in iron ore ecological restoration areas from 2016 to 2018

2016 2017 2018
KR ESRE @R AESRENE O MEER R ESESME MERR ER ESRENE MR
Types  Ecosystem  Area/ MEET I Value Area/ ISN =V Value Area/ ISV Value
hm®  Total ESV/10* yuan composition/% hm* Total ESV/10* yuan composition/% hm*  Total ESV/10* yuan composition/%
NYEALIX Fih 4.76 31.93 70.55 37.17 249.31 99.53 39.19 262.86 99.84
FEE 3556 13.32 29.45 3.15 1.18 0.47 1.13 0.42 0.16
NTIRHBIX FRAK 1.33 10.46 2.59 2.62 20.61 3.47 3.52 27.69 4.17
iy 11.94 80.09 19.80 4.62 30.99 5.21 1.76 11.81 1.78
liH  17.23 305.33 75.50 30.31 537.11 90.33 34.93 618.98 93.31
Fem 2278 8.54 2.11 15.73 5.89 0.99 13.07 4.90 0.74
RIS Rk 48.13 378.57 50.77 67.46 530.61 68.82 85.85 675.26 85.23
iy 49.11 329.40 44.00 29.78 199.75 2591 11.39 76.40 9.64
Kk 095 40.65 5.43 0.95 40.65 5.27 0.95 40.65 5.13

R4 20162018 EHRT EREERARDLUESEEIENMETL

Table 4 Changes in functional value of different types of ecosystems in iron ore ecological restoration areas from 2016 to 2018

. — 2016 ‘ 2017 2018
fpesEeoswsem asmgepgme OO apspare TP g gy TR
functional area ESV/10" yuan Iy ESV/10* yuan » ESV/10* yuan "
composition/% composition/% composition/%
LA X P2 e 55 2.75 6.04 15.89 6.34 16.72 6.35
PR 29.47 64.74 161.84 64.61 170.07 64.60
SRR 55 11.14 24.47 60.55 24.17 63.65 24.18
AL S5 2.16 4.75 12.21 4.87 12.84 4.88
N LR X P25 IR 55 27.33 6.76 40.71 6.85 45.54 6.86
IR 55 259.76 64.23 381.34 64.13 425.30 64.11
SRS 84.76 20.96 120.92 20.34 134.09 20.21
AR S5 32.57 8.05 51.63 8.68 58.45 8.81
AR bR DX P2 e 55 46.72 6.24 47.63 6.18 48.52 6.12
I R 55 492.64 65.81 506.87 65.74 520.39 65.68
pariiiS 173.90 23.23 179.96 23.34 185.72 23.44
AR ST 35.36 4.72 36.55 4.74 37.68 4.76
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