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Abstract: Ecosystem service is closely associated with human well-being. A modified method of equivalent value factor per
unit ecosystem area was adopted to account the ecological values for 9 different types of ecosystem services in different
subsidence periods (1993, 2000 and 2013 ) in Hegang coal mine area. The results showed that the total values of ecosystem
services in 1993, 2000 and 2013 were 22.19 x 10, 10.25 x 10’ and 35.32 x 10" CNY, respectively. In terms of the
economic value derived from different types of ecosystems, the mean value of the farmland ecosystem was the highest,
accounting for 189.35% of the average total value of ecosystem services, and the mean value of the forestland and the water
area accounted for 46. 50% and 26. 83% , respectively. In terms of the economic value derived from different types of
ecosystem services, the mean value of the support services was the highest, accounting for 186. 67% of the average total
value of ecosystem services, followed by regulation services, cultural services and provision services, accounted for
45.34% , 5.73% and —137.74% , respectively. From 1993 to 2013, the ecosystem service value increased from west to
east, and the value in the south was obviously higher than that in the north, which was caused by the direction and process

of coal mining. The spatial difference of ecosystem service value was mainly influenced by the changes of the land-use type,

ESWE : [FHR A AP R eI H (41807511) s VLA RATATBAIAAHAIBTH (Wb 285U R H (2018PY16)
Wo#s B #1:2019-11-20; W45t A H #3:2021-01-05
* MIRVEAH Corresponding author. E-mail ; huzq1963@ 163. com

http ://www. ecologica. cn



5 4 TokEte S BERT XAESRERSME 1729

area and land quality in mining process. The total values of ecosystem services in 1993 and 2000 decreased by 152.96 x
10* and 35.32 x 10* CNY, respectively, compared to the traditional calculation method ( spatial homogeneity) , and the
total value of ecosystem services in 2013 increased by 781. 63 x 10* CNY. From 1993 to 2013, the natural habitat in

Hegang coal mine subsidence area presented a process from decline to improvement.

Key Words: coal mine; coal mining subsidence; value equivalent factor; ecosystem service value
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Table 1 Change of land use during 1993—2013 in Hegang coal mining area

M A A B s Bl KR I AR i

Land use types Farmland Forestland Grassland Water area Buildings Bare land

1993—2013 T L/ %

o 47.18 3.69 2.44 1.00 44.85 0.84
iij:hz?;g AL -597.46 110.17 -20.86 6.29 521.79 ~19.93
ZAOrSg;za(r):; e -312.70 54.14 ~9.43 18.32 254.90 -5.23
ﬁiiﬂiﬂ; e -910.16 164.31 -30.29 24.61 776.69 -25.16
1993—2013 MIBVEALA/ % ~14.99 47.70 -9.95 22.70 15.98 2212

Rate of area change/%
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Fig.2 Change pattern of land use in Hegang coal mining area during 1993—2013
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Table 2 Change of ecosystem service value provided by different types of ecosystems in Hegang coal mining area during 1993 —2013

Rt Fh it biet ES LR B J=87x
Forestland Grassland Farmland Water area Bare land Buildings Total
1993 917.42 251.64 4719.99 576.94 6.57 -4253.35 2219.21
2000 915.49 202. 86 3660. 63 522.41 4.19 —-4280.43 1025.15
2013 1317.75 283.94 4450. 60 718.70 3.70 -3242.75 3531.95
— Axfb -
]99_3 . 2000 ESV 24tk -1.93 -48.78 -1059.36 -54.53 -2.38 -27.08 -1194.06
Variation of ESV
_ iy =4
2009 . 2013 ESV 2 feik 402.26 81.08 789.97 196.29 -0.49 1037. 68 2506. 80
Variation of ESV
1993—2013 ESV AFfb
9932013 ESV ZfLik 400.33 32.30 -269.39 141.76 -2.87 1010. 60 1312.74

Variation of ESV
X H T On average/ % 46.50 10.90 189.35 26.83 0.21 -173.79 100
1993—2000 ZE1b %R/ %

-0.21 -19.38 -22.44 -9.45 -36.23 0.64 -53.81
Rate of change
— AsAl 2
2000—2013 ZELA/% 43.94 39.97 21.58 37.57 -11.69 -24.24 244.53
Rate of change
- AnAl 2
1993—2013 A%/ % 43.64 12.84 -5.71 24.57 —43.68 -23.76 59.15

Rate of change
TERGER A ARSI, OB R AL e/ A A AR D
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Table 3 Economic value change of different types of ecosystem services in Hegang coal mine during 1993 —2013

RSN o BV {770 A
Eeomyatem services ccosystem serices Variation of ESV Annual gradient
1993 2000 2013 1993—2000 2000—2013 1993—2013  1993—2000 2000—2013 1993—2013
LA RS aE” 19.76 36.24 11.08 -66.95 20.01 -46.94 -2.18 0.41 -0.54
Provisioning services JEAT R 8.52 17.90 6.45 -5.60 44.51 38.91 -0.42 1.87 1.03
KRR -155.99  -308.65 -127.68 297.58  -1345.60  -1048.02 -1.23 3.27 1.51
ARG THIE S 145018 192,97  154.86  -1243.66  3491.17 2247.51 -5.51 13.58 3.49
Supporting services EMZREERYT 32,70 63. 64 17.04 -73.45 -50.60 -124.05 -1.45 -0.60 -0.85
PR S NN ai 0.73 2.20 4.30 6.44 129.34 135.78 5.70 44.04 42.04
Regulating services SR 35.24  68.18 18.20 -83.10 -56.15 -139.25 -1.52 -0.62 -0.89
B Ak 3 7.89 14.88 12.18 -22.45 277.79 255.34 -1.83 14.01 7.30
KL IRk 5.97 12. 64 3.57 -2.87 -3.67 -6.54 -0.31 -0.22 -0.25

Cultural services
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Fig.3 Distribution of ecological service value in Hegang coal mine during 1993—2013
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