@%@v’:ﬂﬁﬁﬂkﬁﬂ%ﬂﬁ%q: A (PEERETIR )
chinacaj.net

AR BOGEBHI N E .. T

R CERZER) 2020 FH R

CHER Y 2021 58 1 A
“BERER” -
“GHEENFSTFRER” L8
“BMLTEEFLTHEAR” 8
“HRREY XAESRP 5URERRE” B/
“BH A IREGBEBERGHEL” £
U PUE BRI E R SRR £F
“WRRRRREEREHHRFREA” £
IR RRE G ERL” B

FREEEARA T AIIRARSS £ & www.chinacaj.net


http://www.chinacaj.net/i,3,14281,0.html
http://www.chinacaj.net/l,2,0.html?filter=1&type=all&periodical=48&year=2021&issue=01
http://www.chinacaj.net/i,3,12427,0.html
http://www.chinacaj.net/i,3,12380,0.html
http://www.chinacaj.net/i,3,12519,0.html
http://www.chinacaj.net/i,3,12690,0.html
http://www.chinacaj.net/i,3,13212,0.html
http://www.chinacaj.net/i,3,13343,0.html
http://www.chinacaj.net/i,3,12930,0.html
http://www.chinacaj.net/i,3,13166,0.html

55 46 B 5 W) ) S S e Vol.46 No.5
2021 4 5 A JOURNAL OF CHINA COAL SOCIETY May 2021

“BERBT R AGRYE TR BEAR 24

EEB:F:%'Elﬁ:F:F ik%ﬁfi:ui*’]ﬁiﬁiﬁ,m
Rx BT

REW YRR HER

(1. PR RF (L) MREIR 5% REZ T AL E LAt 100083; 2. FEF K (Jbat) EBEEBIFERE,Jbat 100083 ; 3. #ifk
WM RAERA R THE A, NS SR 2 017100)

i E.EREST RS ASKERT Ef DB AR T RIS LM TR G/ &R, A
BAT S ZARGMF IR, BT FFTIFERIRAESTIMHRERARTREKF S5HR HL
D EEEMEM A LR R mAAS, BT IFFTFFERTFEAEASTMESHRKZHL
BRI R B EEMES KRR, B iﬂaTﬂiﬁEé’La@ SR, VARFTREAHY R, HEH
T E AR L EEM RN TN L ERRE RS SRS, RETFFFFIFERFTHEL
DR FE B HARRA G R LA B E-RBRE-TaKEW 3 B L ETMEMBER B MR R E
BAREEE BT HEGEEEMESKE RIEASIRKTRAZFNA, 246+
Wy ESREN S HELG EMASHFIHRS RS T, TR RMANE N RS, B
TRANE R LIERREIAIE R BFHOANEN TRAZETMER, TEEARFHERF &
Aot o i AT REETHELELR, @3B TFFETFERS RAL AL ARBEFH AN
M EASFHEEZAE AL TFREABIAITHREASEE P A S EG LR, FIFHITFF
FFTFERTRKAARASALASWRARLFT AL, METHET IS KB BER T Z 48 83T F
FFFHREAERREE—F B ERT EmE AR EMR, B4R TFETFIRE
kzr##i%ﬁif’]i%ééﬁ EM E R AR — EMAESHENIK R AR EY - YIRS
AHR LSRR EZ ARG EA NN AR THDARARALT R THEIREIEET
f‘ R T LHARRE D) BB HE ) A AR S A LT FREHM G0 LS TRBLR A SRS
RBIO0OBEALE, FHRTHIFERMFTRFL A LEL, FEEKEFLOESES
KEHE B TFTFETFIFR,EREFR AT, KT RES AR, 3)2#*%i)2'§z#’7#%i
FE S5 . TD8S;S156 XEkFREARD A X EHS:0253-9993(2021)05-1355-10

Technological difficulties and future directions of ecological reconstruction
in open pit coal mine of the arid and semi-arid areas of Western China

BI Yinli"? ,PENG Suping'*,DU Shanzhou®

(1. State Key Laboratory of Coal Resources and Safe Mining , China University of Mining and Technology ( Beijing) , Bejjing 100083, China; 2. Institute of
Mine Ecological Restoration ,China University of Mining and Technology ( Beijing) ,Beijing 100083, China ; 3. Shenhua Zhungeer Energy Co. ,Lid. ,Ordos
017100, China)

Wi HEA:2021-04-24  {EEIHHR:2021-05-09  HREHKE:HEF  DOI:10. 13225/j. cnki. jees. ST21. 0707
BEWE : HRX ARPIAREEIBITE (51974326) s HHBHE S EAA PEBITH (21811000631802)
PEE B BRI (1971—) , 2o, BRVEKIR A, K IT 225 R % . E-mail ; y1hi88@ 126. com
WHTE(1959—) , 5B TV 2 A, P E TR R+ E-mail ; psp@ cumtb. edu. cn
SR S, s R RS PR R T R R KM AR S M BORME S SR DT R [J] . R A AR, 2021, 46
(5) :1355-1364.
BI Yinli, PENG Suping, DU Shanzhou. Technological difficulties and future directions of ecological reconstruction

Bl i3

in open pit coal mine of the arid and semi-arid areas of Western China[ J]. Journal of China Coal Society,2021,46
(5) :1355-1364.



1356 #H % F 1#® 2021 4E4 46 %

Abstract ; The most serious and direct impact of open-pit coal mining on the ecological environment is the destruction
of water resources and land resources,as well as the destruction of species in the ecological system. The key to ecologi-
cal reconstruction of arid and semi-arid dumps is to develop the detection technology of rock structure and water con-
tent,in which monitor the range and boundary of underground water. Based on the constraints of water resources, a rea-
sonable soil layer structure of the dump was constructed to obtain the dynamic characteristics of soil water retention
and culvert. A three-layer sponge structure model for mining ecological environment reconstruction was proposed and
implemented , including topsoil ecological layer, culvert layer and waterproof layer. Through research the geophysical
detection technology and equipment, the source of mine water, soil structure and moisture content of the dump were
monitored , so as to ensure the effective utilization of ecological engineering water resources. Combined with the ecologi-
cal capacity of the land, the functional zoning and landscape design of the reconstruction ecology of the dump were car-
ried out. Meanwhile , the development of new microbial culture formula has formed a better organic biological three-di-
mensional ecological reconstruction combination mode ,which has produced better economic, ecological and social ben-
efits , promoted the green and sustainable development of the mining area. Through the dynamic observation of arid and
semi-arid open-pit mining areas and their surrounding environment, the artificial intervention can effectively break the
confinement of primitive ecology, stimulated the positive development of ecology and obtained the coordinated develop-
ment law of natural and artificial ecology. It solves the scientific concern that a large-scale coal exploitation will further
worsen the ecological environment in arid and semi-arid areas in western China,resulting in the “worse” effect. The
open-pit dumps had poor soil structure,low soil fertility, single plant composition, and difficult ecological reconstruc-
tion. Therefore , the research and development of multiple types of biological agents and substrates can effectively pro-
mote the development of plant roots, enhance the resistance of plants to soil compaction, nutrient impoverishment,
drought , water shortage and salinization. The ecological environment effect after the artificial intervention is more than
10 times higher than that in the original state,realizing the ecological concept of not only maintaining “the mountains
of gold and silver” ,but also reestablishing “the lucid waters and lush mountains”.

Key words:arid and semi-arid areas of Western China;open pit coal mine ;ecological reconstruction ; water resources
protection and utilization ;three-layer sponge structure model
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Fig. 1 Gerenal research thought and key technology of ecological reconstruction in open pit coal mine of the arid and

semi-arid areas of Western China
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Fig. 2 Coordinated development law of natural and artificial
ecology in arid and semi-arid open-pit mining

area in Western China
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