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Fig.1 Position schematic diagram of abandoned open pits
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Fig.2 Reuseways classification of abandoned open pits
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Tablel Scale classification of opencast mines
Jivat

B I Mine scale
KA Lage H% Medium /A Small

#"#h Mineral species

& KA Opencast coal mine =400 100~>>400 <100
& KN Opencast iron mine =200 60~>>200 <60
oA 4 .

A 52 =100 30~>100 <30

Other common metallic mine

e SR ES R =1000 A tat AR R
Note: it is super large opencast mine that the raw coa output of opencast coal
mineis greater than or equal to 10 million t-a™.
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Table2 Solar energy resources classification of China
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Table3 Inference conditions

Cofgi??fs%ype Ci‘ﬁg‘s Concﬁiﬁg\item HEH %14 Inference conditions
1 WU (1) KA (2) i (3) /I
) FBCE IR ‘<44> 19 (5 N (6 N (D IV (8 VI GFERIK: (9 KBErE (100 KFEA
Wbt EhR)
Open 3 T HRUICRSL (11) >3m (12) >05~3m (13) >0~0.5m (14) LRIK
pit conditions 4 W YR (15) >200m (16) 40~200m (17) <40m
5 g (18) <2° (19) >2°~6° (20) >6°~15° (21) >15°~25° (22) >25°
6 ¥ asE (23) B (24) ok (25) 59
7 K B 4 (26) —3k (27) 3% (28) =3& (29) Pk (300 h%k
NEZJS;’?&F 8 EGR (3D LT FRM (32) frF LR
conditions 9 REE ST (33) KIFHHILE, Wiises (34) KIFH ML, BHIATES (35) KIELHHE, BlAEE
10 et/ ¥ 0 (36) WPt (37 HU%E+ (38) 4+
1 SR :39) iﬁéﬁ&%ﬁﬁ%ffi, I;‘Wﬁbﬂii‘r#%‘ (40) BB FEERB R —, XAAETER (41
ACIE T HFA —, X ]kt
12 P B A (42) <1000m (43) 1000~2000m (44) >2000m
AL 13 55 81 15 UR (45) ERTF (46) fLFFir (47 B T35
Other conditions 14 HARKA (48) Wik (49) HHralik (500 Anfik
15 Jiivii'etd (51) A7 M (52) AT
16 AB5 (53) ZHFH=Z (54) DHFAR (55) #HARE
17 HEmimR R (56) IRIX A (57) PR (58) it By A
R4 HEEMN
Table4 Inferencerules
R?uﬂfjt%is Casss Sﬁrggiﬁﬁﬁ%rch HEFE RN Inference rules
N Fiel (2) 1 (3), (4, (14), (17, not (22), (23), 9, (36) / (37), not (44)
Agricﬁiﬁj&%ﬂucﬁon et (4), (14), (17), (23), not (41)
K= FR5H (4), (9), (11), (23), not (41), (48)
‘ AR B (36) / (37)
Ecolifﬁ:;%mn K @, (@, (1), (23
iEith @, (12), (23)
o FHEHE R (4), (14), (23), (39), not (47), (48), not (58)
Tourfjf;ﬁ%ﬁmem s (4), (14), (23), (39), not (47), (48), not (58), =FHikTnsfE (51)
NGRS (4), (23), (39), not (47), (48), not (58)
PN e R gL (D (2), (14), (23), (31), not (41), not (42), (48), (53), not (58)
Socid service N (4), (14), (23), not (41), (53), not (58)
PR JeAR K (D, (14, 4, (23), (26) / (27) [ (28), not (41), not (42), (48), (53)
Emerging industry K1 A (1, (9), (11), (16), (23), not (41), not (42), (48), (53)

T HEERN R LA, <7 Fon R /7 R B “47 R €97 RAFTEAHIEYE RIS AE TR SR AR T S . LR, “47 RORET YIRS BE AT RS R
FERYGUH TR, ZEH R TR HT7EH XOKRH m B S EBR g 0: “9” FRom RIMEVENEAR LI % FEEBE 2% 1, MR TR R A% 8.

Note: in the table, inference rules are combinations of inference conditions, where “, " means “and”; “ / ” means “or”. "4" and "9" are the conditions' numbers of
conditions’ items with uncertainty. “4” indicates whether the pit depth can affect the use of abandoned open pits for photovoltaic power generation base, conditions such
as the pit scale and the solar elevation angle should be taken into consideration. “9” indicates that irrigation condition should be considered when the abandoned open pit
isused for irrigation agriculture, and is not considered when used for rain fed agriculture.

TUE. O IR, ‘ + 6 ANk
%o 5 SRR LS. SRR KA 3 WRSNH
" BRI, ARBY 3.1 IR
Bl \TUEs, DEECEE. SGEAM, R RAIER - FRIRHERRIT , 5 SERE K A B 2% At 2R 4T 23 A
e [iDK P = N S e 24—
i A B ERAE / He, j\(m‘ﬁé%ﬁﬁix EEB}I@ %%&ﬁ?mﬂé%}?ﬁﬁﬁﬁ
. \ —— / fifi “—ZERYPARL”, (B HTMBL. T HTERE . 7 HTRUKR
- Bl U R 7 R AT TR A . %X CE Y H R
B3 I 2662.8 ha, “FH KRR & 5752 MI(m*a), HRIER

Fig.3 Inference order 2 AIHIJE T =X, JE ) FRT DA AT K RH RE B IR T K
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Reuse ways selection of abandoned open pits
based on inference conditions and rules

Gao Wenwen™?, Bai Zhongke™*"
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2. School of Land Science and Technology, China University of Geosciences, Beijing 100083, China;
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Abstract: Abandoned open pits are leftover waste lands after the closure of open-pit mining, and their number and size
continue to increase. They have destroyed large quantities of land in the form of excavation and have different degrees of
negative impact on ecological security and landscape. Therefore, under the serious population-land-economy contradiction
background in China, the reuse of abandoned open pits is necessary and is an important aspect of green development and
circular development. In order to better reuse abandoned open pits, the existing case studies of abandoned open pits reuse were
summarized and were divided into agricultural production pattern, ecological conservation pattern, tourism entertainment
pattern, science education pattern and socia service pattern, and each reuse pattern included different reuse ways. Then a
method of selecting reuse ways from the perspective of constraints was constructed, which was based on inference conditions
and inference rules. The method selected 3 categories of restrictive conditions, which were open pit conditions, natural
conditions and other conditions. To be specific, open pit conditions included size, pollution, slope stability, water accumulation
in pit, depth and slope; natural conditions included solar radiation, dominant wind direction, irrigation and soil source; other
conditions included traffic, distance from settlements, labor resources, technology, ideology and culture, public participation,
and regional position relative to urban. Through expert consultation, literature extraction and specification inquiry, 58 inference
conditions and 13 inference rules of reuse ways were formed. At last, the restrictive conditions were divided into permanent
restrictions and temporary restrictive conditions. The former had strong restrictions while the latter had weak restrictions. The
inference order was proposed according to principles of “permanently restrictive conditions first”, “strongly restrictive
conditions first”, by which some strongly restrictive reuse ways could be ruled out quickly. Applying the method, reuse ways
of 3 open pitsin Pingshuo coa mine were selected. The results indicate that: (1) The method based on inference conditions and
inference rules can select reuse ways of abandoned open pits. (2) By a preliminary inference, the study area can be used as
ecological conservation area, refuse landfill, tourism entertainment area and photovoltaic power generation base, and in the
decision-making process, these 4 types of reuse ways for 3 pits can be combined and coordinated to realize comprehensive
reuse, considering the existing reclamation landscape, industrial planning, land use planning and economic conditions. (3) The
decision result needs more detailed analysis and appraisal of multiple schemes, which is usually a subset of the inference
results, may also be empty. The research can provide a reference for the reuse of open pits which have been closed or will be
closed. However, the reuse of abandoned open pits is a complex and huge system, involving a variety of subjects and fields
such as mining, geology, agriculture, forestry, environment, ecology, landscape, architecture and engineering. Therefore,
conditions in this paper may need to be supplemented. In addition, this research is mainly based on reuse ways that are existing
or in research worldwide. In practice, we can refer to it, and can go beyond the scope of this study as well.

Keywords: land use; reclamation; coal mine; open pit; reuse; wasteland; inference; selection



