ISSN 1005 —2763 B ABRE A F 46 K F T H 2026 % 7 A
CN 43 -1215/TD MINING R &. D, Vol.46,No.7 Jul. 2026

By LBEEESETIEEEEZEXY WL
KU L THREEREHHR
— R L FEEFTH AL

RZEE, B R ERBL,ERES IS E AL AR
AT T AR B RRE, AR T 2720005
2. TS RIE L. IR BT 2720005
S LR A B g b T T AR B B (L AR A8 ML SR P i A P & R 88 B kB . IR BF T 2720005
4. AR BRI R BV X 25 A A B TR HER QI L. IR BTl 2720005
5. FLIMYE R 2E M SR EAA B . AR HERTT 2768265
6.7 DU AR S S BRI AR R E e, IR H BT 276826)

WE S LA RARF LARESINE RGBT, A DBERGZETF LAERG T T TR ETLHA T 4 E
WEBEXALAETLZHRAFEREL., RANES L LR MELN T 2. AN TELBERTF LRTLATARE
PERHEGECSAH, ZAIPNTEFENEOMETHE B EERERS. FREREN . RF LT R EIEH LKA
THEFRRASEREFREAPPARFERABRAGER, B3N AES L LB RNALBKREA TS, ZAEKFFI L
R 514 é\k?&d{iﬁbﬁrmz BEXBEMEREOR L ETHEET FEEKBFT LGS iﬂm’&%%i’yxmzﬁv@ﬁél]izj]%}”%d]
WMAAART AL E LT RMEAEFRAARN B FARRAFREISR QMR EREE AT LTRSS T A2
KRBT AR 'J%/”u%],iaQﬁ&’ﬁ:ﬁif%ﬁlua%ﬁmz\ FTERBHRBEEERBESBARAILE; KA —F — **”W,%wa‘i
FTHRARAEARELEERT LORT A THRE, TAXBST LA FERE KRAFIFREAEST L FRF = L4,
BARRITAEASRYPOALR  AAEDIFTTRET LS AT ERAR, RFLTAREEHNETALARLEA N L @HE
#HHEFLER MR ERTERBERELSL S TRMAL,

KB GEF LA RFATRAREE, R AT LRSS A 425 B iF max

FE 425 TD87;X322 X FRIRAG A XEHS 1005 -2763(2026)07 -0173 - 12

Research on the Mining Completion Effect Control System for Nonmetallic Open-Pit Mines Under
the Background of Green Mine Construction: A Case Study of Jining City, Shandong Province
Chen Zhicong', Lu Fangxin', Cai Tu®, Bo Huaizhi*"', Sun Xiaoyin®°®, Li Wei', Li Dongjie'
(1.Jining Planning Design &. Research Institute, Jining, Shandong 272000, China;
2.Jining Real Estate Registration Center, Jining, Shandong 272000, China;
3.Shandong Provincial Lunan Geology and Exploration Institute (Shandong Provincial Bureau of
Geology and Mineral Resources No.2 Geological Brigade) . Jining, Shandong 272000, China;
4.Technology Innovation Center of Restoration and Reclamation in Mining Induced Subsidence Land,
Ministry of Natural Resources, Jining, Shandong 272000, China;
5.College of Geography and Tourism, Qufu Normal University, Rizhao, Shandong 276826, China;
6.Key Laboratory of Lake Nansi Wetland Ecological and Environmental
Protection in Shandong Province, Rizhao, Shandong 276826, China)

Abstract : The construction of green mines is the core focus of ecological civilization construction in the mining industry. Against
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the backdrop of comprehensively promoting green mine construction, exploring a replicable and scalable institutionalized
management model holds significant theoretical and practical implications. By using a combination of institutional reference and
analogical reasoning, the core connotation of the control system for the mining completion effect of non-metallic open-pit mines
was analyzed, and the construction logic, implementation pathway, and institutional advantages of this control system were
systematically analyzed. The research findings indicate that the mining completion effect control system fills the gap of missing
intermediate supervisory levels within the vertical management transmission system of mineral resources. By orienting toward
the ultimate state of ecological restoration and land reuse, it systematically guides the entire process of mining and restoration,
driving the transformation of mine governance {from post-treatment to source control. This marks a fundamental paradigm shift
in China’s mine governance from passive response to proactive planning. Drawing on the formulation, implementation, and
management approaches of regulatory detailed planning in territorial spatial planning, this study innovatively proposes the
establishment of a mining completion effect control plan specifically targeting the entire process of mining and restoration. This
provides a management basis and technical support for natural resources authorities to guide the compilation of various mine-
related plans. Adopting a “one mine, one policy” approach to study the mining completion effects of different types of
nonmetallic open-pit mines in Jining City can effectively guide the scientific allocation of mining rights and orderly resource
extraction, promote the transformation of mine resource asset values, coordinate the relationship between resource
development and ecological protection, and strongly propel the high-quality development of green mine construction in Jining.
The mining completion effect control system can provide theoretical reference and practical lessons for the nationwide
advancement of green mine construction and contribute to building a beautiful China.
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Fig.2 Optimized vertical implementation transmission system for mineral resources planning
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Fig.3 Land use planning and ecological restoration of mining completion effect of Chaishan Mine
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Fig.4 3D simulation of mining and restoration time sequence for the Zhujiashan-Langshan mining area
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Fig.5 Partial maps of mining right boundary in Matou mining area
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Fig.6 Simulation maps of mining right boundary under multiple scenarios in Matou mining area
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Fig.7 3D visualization of current development and utilization plan for Xiaoyanshan mine and Gangli mine
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Fig.8 Ecological restoration of mining completion effect after integration of Xiaoyanshan mine and Gangli mine
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Fig.9 Terrain and landform simulation before and after mining and final ecological restoration effect
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