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Research on the Evaluation Method of Ecological Restoration Effect in Open-Pit Mining Areas Based on Multi-Source Data
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Abstract: To scientifically evaluate the effectiveness of ecological restoration in open-pit mining areas, a comprehensive
assessment system comprising five indicators, including vegetation coverage, soil moisture, soil and water conservation, air
quality and landscape ecological risk, was established from both macro and micro perspectives, based on multi-source data such
as remote sensing, precipitation, and soil information. Taking the Quzhai mining area for cement in Luquan, Shijiazhuang as
the experimental area, quantitative assessment of ecological restoration status from 2021 to 2023 was carried out. The results
show that from 2021 to 2023, the overall vegetation coverage in the mining area increases, soil moisture improves, soil erosion
decreases, air quality improves, and the proportion of areas with “good” comprehensive restoration effects increases from
47.38% to 57.74% , reflecting the overall effectiveness of restoration measures. However, the proportion of “relatively poor”
and “poor” level areas has also increases, mainly due to ecological risks caused by local landscape fragmentation and land use
type conversion. Therefore, it is recommended to implement refined management for high-risk areas, as well as optimize

vegetation configuration and landscape connectivity, in order to enhance the overall quality and sustainability of ecological
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restoration in mining areas. The evaluation method constructed in this study can provide a reference for monitoring.

assessment, and scientific management of ecological restoration in mining areas.

Key words: Open-pit mining area, FEcological restoration,

ecological risk
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Table 2 Classification standards for soil erosion
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Fig.1 Spatial distribution maps of FVC in Quzhai

mining area for cement in 2021 and 2023
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Table 4 Vegetation coverage grades in Quzhai

mining area for cement
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Fig.2 Spatial distribution maps of VSDI in Quzhai

mining area for cement in 2021 and 2023
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Table 5 Area ratio of each grade of soil moisture in

Quzhai mining area for cement %
LR 2021 4¢ 2023 4
LAELTALE] 8.08 12.13
2 24.13 27.20
EH 24.07 34,74
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BT 5 3.22 0.76




222 kAR5 TR

2026,46(2)

3.3 TEEMEHR

2021 45 2023 AT ZEK PR B X+ 4 AR B 4
TR RE 3 iR, MWK 3 ATLIE .9 X 2021
AR 2023 AR 1 - AR R A A M R AR — B, 0T XN
(18 2 ol DX 2 2 2 P b FE rp g AR O A . 2021
HE R ECR 0~674.25 t/(km® + a), 1M} 2023
AER MBI M 1 128.01 t/(km?* » a), T HE{E M
BB e (2 HOIR 40 A 78 R B X b AY . 2023 4R 5

TIRE M

(t/ (km®+a) )
o Br: 674.25
% 0

(a) 2021 £

Bl 3(c) 2k 20212023 4 i ZE K Je i X 1Y £ 1
R A e, MWE ol DLE 1, 3R il A 25 (A
AR B XM 2 . IR B
T A DX B 32 2 4 v A L b % b AR X, o A R X
T, XX EAZ B TN S RS, g X R
SR AfF by 3% R A 0 0 B ORI T S 7 2K
T A XU R S, R B, A AR DB RICT B 1Y DX I
Gy AR TTZ S MR 10 B X 28 X AT BE SR I T —
7K T AR FFRE M EE B AR KA L D8R T A AR Tk XU
SRR, BRI E KT R, R MmN
JE) ) DX 3 A3 A R, AT A AR AT KRB SR IX
3.4 BTRERE

B 4 k2021 4E 5 2023 4E il 2K B0 X 1
AOD #ZE )i, MW 4 Jaf DUE 5, 2021 4R 47
X AOD M 0.686 9~0.846 9,2023 4EH" X AOD
fH4 0.224 9~0.359 6,k [ 2T FE#HE, N2
SYARE I KR X B AOD H R4 T &4
fb. 2021 45" X AOD AR X 38, 3= 22 4E v £ g 356
FP T FB o e B X A3 A5 AR AR AL ER . 2023 4E9T X
AR AL DX 391 PRl B 8 ™ K % ¥ 1wy G 90 A2 A 5 5 X
BRI R S AU OE 1, g3 A AR AT R AR X S Y
FERE TR 5 R AN Bl b Al SR H T B A A O T

(b) 2023 &

2021 AF T L , P I 7 B4 i 2 ol DX 3 A 3 LA T
PR XA AR RAT DT AR KA 5 B X 14 i 2 40
AR — B R, 2023 AF, 2T DX A R B X
S e (AR Tk DX LG 2021 AR A BT /D L 53X 5 o e 3
KW DX I A B TR G A B, 2021 4F
| 2023 A4 X A HE AR B RO i T R R R
1Rl DX/ S B T R PR A A 5 N D s
JER O JEHAEA X TT R 5 2h 4 b i iy R B 3%

TIRE M
(t/ (km?+a) )
o 52 1128.01
MR 0

(¢) HBERMALHE
3 221 E52023 FHEXETVRNIEEMTEALHE

Fig.3 Spatial distribution maps of soil erosion in Quzhai mining area for cement in 2021 and 2023
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Fig.5 Spatial distribution maps of landscape ecological

risk in Quzhai mining area for cement in 2021 and 2023
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Fig.6 Ecological restoration effect grades in Quzhai

mining area for cement in 2021 and 2023
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Table 7 Area proportion of each grade of ecological

restoration effect in Quzhai mining area for cement §
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