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Fig.1 Schematic diagram of the green development

model for ecological restoration of open-pit mines
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Fig.2 Traffic location map of Tongshankou Mining area
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Fig.5 Overall plan and thoughts on leisure utilization planning for Tongshankou Mining area
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Fig.8 Comparison of the basic restoration area before(A) and after(B) restoration and AIGC landscape rendering (C)

3 & i&

SRR SRR E LR SN LZ
— B KA I AR S B A R A (R TR e
A DX A (0 o ) o A, S Al A 0 1 L )

HIZ B o ARSI AR )™ AT ARSI DI RERL A, 3
{E L PR PR AT BRI P AR 3 o 5 i 2
FHRE, IR O, T 1) AR BB I 5 2 A
AP A H AR, b 8 KA =0 I A B R R T



188

s o ol K

i 55 43

K Je 5 B BOHLER R o AR SO R R AE 74 1

A MBS B N O F AR R 1 3 R A 1R A
AL BT AAE M SEIE , JE X X 3 i) A 2

M52 e 255 A IR | W] 48 4 JRE | v o 4 B A N
B RA L o FEBIETRIE SCHEHT , LR
M AEAE — 5 R BRI, XA 8 H R s/ &
GibiE. @R KA R I AT B AR R 1L I A T
ZUUEA 7] Z R S RAZR , & BUM BT
B A B T e A A B e A i TR PR AL S T
Rrg SR 4t 0 22 HE , Qo] 38 e ORI TS ik AR B
FoRTTIES o ST [ b2 [ 87 R A 7= 1 ) AR 2
B =R Rew R &, A B THEsh & E 2k g™
AR A PR ZRG B, B 0 I A 3B R S
R

%% 3k References

(11 ZEEEPK . BRI RO I A SR B kBT [T, Kk
#,2017(7) : 44-46.11 X B.Discussion on the method of eco-
logical environment management in open-pit mining mines[JJ.
Regional governance, 2017(7) :44-46(in Chinese).

RN SRR R I AR S IG5 B S HORDFTE [T]. 3158
Bl 545 B, 2023,48(8) : 78-83.1.1 S C.Study on remediation

technology of ecological pollution in abandoned open-pit mines

2]

[J].Environmental science and management, 2023 ,48(8) : 78-
83(in Chinese with English abstract).

SHEORAN V,SHEORAN A S, POONIA P.Phytomining: a
review[J ].Minerals engineering, 2009,22(12) : 1007-1019.
FART L AEAET XACIICE T A A A I ER VT T]. K
AR B AR, 2013(6) : 15-16. WANG Z Y. Discussion on

greening method of rock slope in limestone mine in northern Ji-

[3]

[4]

aozuo City[J]. Technology of soil and water conservation, 2013
(6):15-16 (in Chinese).

o U TR R . B K R I A BB R VIR B A7
FEM R LT]. A EE L, 2019, 28(2) :60-65.GAO Y F,XU Y
N, CHEN H Q.Situation and existing problems of vegetation
restoration technology of hard rock slope in open-pit mining ar-
ea[J].China mining magazine, 2019, 28(2) : 60-65(in Chinese
with English abstract).

T I s R B S B [T A ah 4
5055 ,2018,39(6) : 126-127.FANG C.Application exam-

ples and evaluation of conventional mine restoration technology

[6]

[J].Nonferrous metals engineering &. research, 2018, 39(6) :
126-127(in Chinese with English abstract).

AR UL R S R S @ R [T A 3
% ,2004,24(1):95-100.L1 Y G,JIANG G M.Ecological res-
toration of mining wasteland in both China and abroad : an over
review[J]. Acta ecologica sinica, 2004, 24 (1) : 95-100 (in Chi-
nese with English abstract).

7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

TG, BRI, b, 45 . 4 SR EE K0 LR I M 43 A
ARB S AFAE R [T]. A 4R BT 8 %, 2024, 36 (2) : 21-26.
XING Y,WANG J Y, YANG J Z, et al. Distributions and ex-
isting problems of mining land of abandoned open-pit mines in
China[J].Remote sensing for natural resources, 2024, 36(2)
21-26(in Chinese with English abstract).

SO ARG 2R S Ll A B AL R R R
BFFELT] A, 2024, 33(10) : 1-9. MENG W W, LI P, LI
S. Research on institutional and standard system and develop-
ment trend of green mine construction in China[ J].China mining
magazine,2024,33(10) : 1-9(in Chinese with English abstract).
MERAR Rk, B i, 55 . FRIE G R 1L 57 A 35 18 S b
FEHE R Ko A S [T]. B Bk, 2024, 33 (10) : 102-118.
MEIZ R,ZHAO Z Q, YANG Q, et al.Research progress and
trend analysis of ecological restoration of metal mine waste-
land in China[J].China mining magazine, 2024, 33(10) : 102-
118 (in Chinese with English abstract).

TR, R AA L E AN X 1 e R ST (T
W5, 2013,20(1) : 294-300.WANG L,

K AR
ZHANG H S.The re-
search progress of land reclamation in mining area in domestic
and abroad [J].Research of soil and water conservation, 2013,
20(1):294-300 (in Chinese with English abstract).

AR, IR R — R — & B — A5 T2 HF 819710
H A BR R[] A a8 Ll , 1995(7) : 51-53.ZHAO
J X, SUN Z X.The new process of stripping-mining-reclama-
tion integration creates a new situation of mine land reclama-
tion[J].China nonferrous metals industry, 1995(7) : 51-53 (in
Chinese).

L A RAE R TTE 5 T SD IEER O AR ST
H— A R G T ] AR [E G, 2004, 13(4) :45-47.MA C
A,CAI Q X,HAN K Q, et al. The SD-based model of unifica-
tion system of opne-pit mine production and its ecological re-
construction [ J]. China mining magazine,, 2004, 13 (4) : 45-47
(in Chinese with English abstract).

BRIL, BB A R AR S SRR R
[V BncplE AR, 2013,41(9) :178-181.HU Z Q, XIAO W.
New idea and new technology of mine land reclamation: con-
current mining and reclamation [J].Coal science and technolo-
gy,2013,41(9):178-181(in Chinese with English abstract).
KL RGN, A5 LIRS AR e S B [T
AR, 2017, 36 (2) £ 193-200. GUAN T H,HAO P Y,
DONG L, et al. Review on ecological restoration of mine
wasteland [J]. Ecological science, 2017, 36 (2) : 193-200 (in
Chinese with English abstract ).

PR TE , LA A BE, T AR R LA
TESRFTEIE LT ] AR RL 25 R 2024, 52(8) 1 209-221.JIA
M X, WANG J M, LI Y N, et al. Ecological restoration of
mines based on nature-based solution: a review [J]. Coal sci-
ence and technology, 2024, 52 (8) : 209-221 (in Chinese with
English abstract).



4 6 3

BRI 25 . BT = A DIRERES BOEE R A0 L0 A B S SRS . LB/ L g L S )

189

[171

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

P, BT, 20,5 SR 585 IS A E S
o [J]. A4, 2019,39(23) : 9008-9021.FU Z Y,
MA Y D,LUO M, et al.Research progress on the theory and
technology of ecological protection and restoration abroad [J].
Acta ecologica sinica, 2019, 39 (23) : 9008-9021 (in Chinese
with English abstract).

BAKR N, WEINDORF D C,BAHNASSY M H, et al.Moni-
toring land cover changes in a newly reclaimed area of Egypt
using multi-temporal Landsat data [J]. Applied geography,
2010,30(4) :592-605.

MARROQUIN-CASTILLO T J, ALANIS-RODRIGUEZ
E, JIMENEZ-PEREZ J, et al. Effect of post-mining restora-
tion of the xerophytic scrub community, in Nuevo Leon, Mexi-
col[J].Acta botanica Mexicana, 2017, 35(2).52-60.

JREEEL, EI A B 4 JE A X T e I B WY
gk R A &R GREH ), 2021(3) : 10-18.
ZHOU L B, WANG Q, YANG Y Q.Progress in research and
practice of ecological restoration of contaminated soil in typical
metal mining areas|J|. Nonferrous metals (extractive metallur-
gy),2021(3):10-18(in Chinese with English abstract).
PCERAE, A R, A XU AR T B AT L TR
5007 S AL g [T ] o I A, 2023, 39 (8) < 96-101.
ZHONG H M, WANG Y X, LIANG P P, et al. Mining and
time-sequence landscape planning of aimei mine from the per-
spective of landscape architecture [ J].Chinese landscape archi-
tecture, 2023, 39 (8) : 96-101 (in Chinese with English ab-
stract).

I TS, PN A T A S HOR LA AT X A B
HERE LA =SB LA R @l [T]. g A, 2017, 24
(8):66-69.GAO K,LIN S,SUN W, et al. Exploration of eco-
logical restoration on mining wasteland from the viewpoint of
eco-technological aesthetics: taking Bayan Obo Mining Park as
an example[ J|.Landscape architecture, 2017, 24(8) : 66-69 (in
Chinese with English abstract).

TG b, SR, EICH 45 RV TE ™ I A 250A B 52
il B A i) X 5[] L, 2022, 31(8) : 36-43.
QIAO X Y,WU H B,WANG D C,et al. Achievements, prob-
lems and suggestions of mine ecological governance in the
Yangtze River Economic Belt [J]. China mining magazine,
2022,31(8) :36-43(in Chinese with English abstract).
HEMENWAY Y, DAVID S.Surface mining[ M |. Baltimore,
Maryland : Port City Press, 1990:1056-1058.

MENDEZ M O, MAIER R M.Phytostabilization of mine tail-
ings in arid and semiarid environments: an emerging remedia-
tion technology [ J]. Environmental health perspectives, 2008,
116(3):278-283.

R, D AR S 0TI R S A B S Wk [T ], AR
Bk, 2013,29(12):170-172.WANG L,CAO K,CHE X, et al.
Research progress on ecological restoration of mine wasteland

[J].Modern mining,2013,29(12):170-172(in Chinese).

[271]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

CIEAN STEA NP VAR T E A1 = SR I Eia -3 3 ]
B[] hEBE,2020,29(2) :59-64.S1 X, ZHANG Y H,
LIU L, et al. Thoughts on the construction and development of
green mine in China in the new era[J].China mining magazine,
2020,29(2) :59-64(in Chinese with English abstract ).

= s " Hbs o A8 52 80 i B2 f 6 8
[J] A E A - IR 58S, 2022,32(12) :41-51. TIANQ Y,
ZHANG M . Innovation of mine rehabilitation planning sys-
tem in the context of achieving the ‘dual carbon’ goals[J].Chi-
na population, resources and environment, 2022, 32(12) : 41-
51 (in Chinese with English abstract).

INGERS , 5 A RS0 A BB E B R T [T] S A 2
2,2020,2(10) : 55-58.SUN X L, WEI B X. Discussion on
ecological restoration model of abandoned mines [J]. Environ-

mental ecology, 2020, 2(10) : 55-58 (in Chinese with English

abstract).
Bk R FIE S B R KO RIS [T ], BB S

T fE, 2024 (4) : 212-214. LUO J M. Ecological restoration
model and key technology of abandoned mines[J].Energy and
energy conservation, 2024 (4) : 212-214 (in Chinese with Eng-
lish abstract).

Ti A AR RS, 5 KRR IE i RO I E S B2
ST [T ], AR M BT % 4] , 2024, 30(1) : 110-117.WAN J
J,XIA'Y F,SHAO Y, et al.Research on ecological restoration
mode of abandoned open pit mines along the Yangtze River
[J].Geological journal of China universities, 2024,30(1) : 110-
117(in Chinese with English abstract).

HW, IR K 8o S8 I AR SR [T ] s
#2,2022,47(2) : 915-921.LET S G,BIAN Z F, YANG Y J.
Discussion on the guided restoration for mine ecosystem [J].
Journal of China Coal Society, 2022,47(2) : 915-921 (in Chi-
nese with English abstract).

ERETF, A R, A A ] A S B A I T
FE[1]. A Rl 2020, 34(3) : 1-8.WANG Z F,GAO S
C,MIAO L M, et al.Paradigm research for territorial ecologi-
cal protection and restoration [ J].China land science, 2020, 34
(3):1-8(in Chinese with English abstract).

FRZER /N FRE T LA B AR E AL AR R A Y
[J]. bl £ %9, 2024,45(2) : 36-40.JIANG S Y,LIX Y.
Research on the system and policy of mine ecological protec-
tion and restoration in China [J]. Shanghai land &. resources,
2024,45(2) :36-40(in Chinese with English abstract).

IR TR, B IR AR AR I AR L& B I R
FPE P BREGUE N R LT ]. i MOl B A2l L 2024, 44
(4):180-188.SHANG X L, LET H Q, XIAO Z J, et al.Eco-
tourism empowers the suitability assessment and influencing
factors of mine restoration and development[ J].Journal of Cen-
tral South University of Forestry & Technology, 2024,44(4) :
180-188(in Chinese with English abstract).



190 LRI I NI <3 4 843 %

Research on ecological restoration landscape models for
open-pit mines based on integration of production-
living-ecological functions: a case study of Tongshankou
Mine in Huangshi, Hubei Province, China

YIN Lihua'*,ZHAO Chengyafei', PENG Chuyue', YAO Zhongyong®, REN Shaobo*, XIA Peng’

1.School of Architecture and Urban Planning , Huazhong University of Science and Technology,
Wuhan 430074, China;;
2.Hubei Province Urbanization Engineering Technology Research Center, Wuhan 430074, China;
3. Wuhan Forestry Group , Wuhan 430056, China;
4. Huangshi Emergency Management Bureau , Huangshi 435004, China;
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Abstract Under the macro background of territorial space governance and green development, al-
though the ecological restoration work for open-pit production mines has been widely carried out, the com-
prehensive research on exploring the multi-way utilization mode and the construction of sustainable land-
scape mode is still insufficient. This study aims to explore the typical ecological restoration landscape con-
struction model adapted under the green development goal of open-pit production mines. Through systemat-
ically combing the research progress in the field of ecological restoration, combined with text analysis, field
research and inductive research methods, such as production, life, ecology, from the perspective of three
function depth fusion, put forward the ecological restoration of open production mine and sustainable utiliza-
tion of the combination of three representative new landscape pattern: cultural leisure utilization mode,
business industry utilization mode and agriculture and forestry production utilization mode. The core con-
cept, unique points and relevant successful cases at home and abroad are elaborated in detail, aiming to pro-
vide theoretical support and application reference for subsequent practice. At the same time, in Huangshi
City Tongshankou Mine, for example, try to put forward for the mine green development and transforma-
tion utilization strategy suggestions: ecological restoration process effectively into local characteristics, pro-
mote the diversified economic development and sustainable use of landscape , for similar mine ecological res-
toration and sustainable development path to provide useful reference and reference.

Keywords open-pit mines; ecological restoration; sustainable development; landscape enhance-

ment; full life cycle management
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