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Visualization analysis and prospect of current research situation

in field of coal mining subsidence in China

ZHAO Yanling' ,LI Sucui' , XIAO Wu’
(1.College of Geoscience and Surveying Engineering ,China University of Mining & Technology( Beijing) ,
Beijing 100083, China ;2. Depariment of land management , Zhejiang University , Hangzhou 310058, China)
Abstract: Research purpose is to clarify the spatial —temporal distribution of related research on coal mining subsidence areas, research
hotspots , frontiers and development paths of its knowledge networks. Research process and method were discussed that used bibliometrics to
achieve visualization analysis and knowledge map from the annual publishing trend, cooperative analysis of institutions and authors, pub-
lishing journals, keywords co—occurrence analysis and burst terms detection, etc. Study subjects were 1 371 papers collected from 1992 to
2018 in CNKI. And future research was prospected. Results showed ;D) Number of papers published in the field of mining subsidence in
China has experienced the steady start exploration, accelerated development and stable development. @) Research institutions are mainly
consisted of universities, laboratories and scientific research institutes,and strength of universities is dominated by China University of Min-
ing and Technology , China University of Mining and Technology (Beijing) and Anhui University of Technology. A scientific research coop-
eration circle of "university—enterprise—research institute" has been formed. And the journals with great influence are selected. 3 Based

on the co—occurrence analysis of keywords,the research hotspots of " mining subsidence area,reclamation and comprehensive treatment"
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are identified ,and 14 clusters of mining subsidence land, landscape process and comprehensive treatment are formed. @ The research fron-

tier is divided into three stages by using the outburst detection and analysis of keyword co—occurrence analysis results, namely , the research

start and steady development stage in 1992—2008 , the stable operation development deepening stage in 2009—2013, and the stable devel-

opment stage of the brewing and deepening of the previous research content in 2014—2018. Conclusion is that the formulation and imple-

mentation of comprehensive management and ecological restoration policies for coal mining subsidence areas,the basic investigation of the

situation of coal mining subsidence areas,the key technical systems,mechanism planning and standards of comprehensive management and

ecological restoration will become the future research focus.
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Fig.1 Quantity of published papers on coal

mining subsidence research from 1991 to 2018

2002—2008 4F3CHR Y RRE 314 F , 4R34 RS
HREL 39.25 F , il PRl AL IR R B Be iy 2.78 AN
313 £i5; H DL 10.57 /A1 B3 o B (R AR DT R A
KM FEAL T ISR BB, 5 2000 41 i E PR 4 4
2R 5ARHEAS ARV S E I 2001 45 E K&
PEIF PRI H Y 5276 2006 4F [ 45 B L (O
Fomsi A F= i H 4 b5 B T AR A ) 1Y)
FATHN 2007 45 KT L AT B 7 R a4l i A
A B AT R ST S A sh TR
SREUTRA X AT RE B AR LR R e
PEZEA W S 1A ) R AERE L | A 3 A
WS bR T S e DL R A T A (]
ARAET KSR BUR AN 20 R A A X i it
S R HFE R Y LR A VA E IR X R B R Y R
BN BT AR BRSPS Bk
{14 5 385 RN R SR 5 1) & 3%, 2% % 0 [ R B 37T
FEFH OGBS I AN | T

T L R 2 PRI L 22

T T ORAF M ER 5 R 2 Bt

2009—2018 4F SCHR 1 MUEL 944 J FHAE 34 1 Al
SCHREL 94.40 5, 43 2 - Fa B 20 B Be iy 8.35 Al
7.524% , Ko A& By Be i 3.00 1 2.41 15 LA 2.50
e/ A A R O [ P SR B DT B A SR ST i A — A~
e MBI B ;2011 4R o2 B 2% 1) 1 2016
AECRIEDIRA X 25 5 IR B U #LME (A7) ) 1Y
WA S 2017 4 F R TR X 3R BE T AR S 5 58
AL AR 45 B ZBOR 1) SRR & T TR I DA
X A A R AR K B A5 AR AR B AT
B IX A REAR T SR Eah SR B K51
TPRVS FEIE BEAR Y UBARUK KK Al 2 R AE

SRR s TR AR R | A e S A
P i B LB AT SR R VE A5 R Rk
Wyt S A E AR DR IR 5 A S T R
R IF RS | K DTG X M 36 e K 43 ek A
Yyt (20 38 A BRI A A A A R AR TR 1 4
FA EYEE B AR BRIV XA RS 6
WIS, B 2018 4F rh Je I O X SR 35 B X
RS St 5512 A2 0 b SR BT X 25
TR B TR Sy 58 ML A2 AR AR 1 1Y Skt , L R
X SRR oY AR
22 FEMRNERTE
221 R XA A 1E T

FER SCHUA 1 i te b (| 2) , 35 RN
K SCRAE 3 S SRV ——Xt R, Heor
A b K2 PREE 5222 B | Bk 2= (b))
A RS A S AN R TR E R
FREE 4B LA & SCHAR M 5.84% 3.57% F1 3.43% Jil;
SIS A% DRI ) i, ARG K& SC L
KTF 2.00% ., Geit & SCEHT 20 A7 1) — K BHFHLIY
LR 1), R 2 i @ H S S50 % AR

P95 Aol R A AR 2 e

RGP AL R0 TS B b AR AR T ST

B2 LA 1E F 2% E i

Fig.2 Network map of institutional cooperation
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Fig.5 Frequency and centrality of top 15 keywords
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