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Abstract

induced by coal mining goaf and the practical significance of coal

Starting from the dangers of geological calamities

mining goaf detection and controlling, this paper summarizes
the application status of geophysical methods in coal mining
goaf detecting and analyses the resistivity difference along coal
mining goaf. Based on brief introduces the principle of high
density resistivity method and TEM, combined with a case
study in Xinjiang Province, the application effects of high
density resistivity method and TEM in coal mining goaf
detection are analyzed. The results shows that there are
distinct resistivity difference between coal mining goaf and host
rocks, high density resistivity method can get good effect to
detect coal mining goaf no deeper than 120m, while TEM is
useful to the goaf buried in 100m to 350m deep. The feasibility
of high density resistivity method to infect grouting effect of
coal mining goaf is discussed via an example,

Keywords high density resistivity method; transient electromagnetic

method; coal mining goaf; grouting
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AREMYMT=HR T HEAE. i EMEREAIBHED R
EXEAEALHE AU IAABFTFRETERHREX,
AR K, KBNS ERERE . AERKBE,
XEH TR ERBEEERSEME N, PEEWHXBRAZ
Pl X R ST (WIS %, 2006; TR %, 2007;
R 7%, 2011; BB EZ,2006).

EER, A THEFBEFTKERBHER, 58 KFR
AR RAWY K, i 3@ A T X% ey R
NHEE KKK A LSRR X, B PRI 5 MR E
SR7S RO DX BT B, S A DR 3 R S S T T B R 5 A oK
T, EFEEMILE L.

EASE RITE R, FWRE R UAYHE RN X, 465 R
M. BET, FEFEA R EE Rk B E Ry EH4
PESE R SRk R BRI B BB
B ST R, BREIR S R OYIFE 6 8.8
BB PR T AR 5 2 B v B SR I FE TR SR 25 (X A e T 3
FaX T Z R, H B E R R TREE IR E K
G RS BREW, B S EEREENEERRR
FERI R BB, X T AR R R B ( B Bt %, 20055
RS, 2006; FIH A%, 2009; £F%,2011; £ K%, 2012;
B, 2012). BB RA BRI R A B, THERERE 1
Euw/ AR ME S E SRS (HEBRE, 2013, K
&%, 2012; FHE, 2012; BEIR S, 2011a; BF [H 58 %,
2011b) BN REMERBBEEAR, AEARTHTMNE
X (FEH, 20100 85 %5, 2009; =558 %5, 2009; T H K&,
2012; R, 2011 BE RS, 2007 K FF OG5, 2007342 T5
FI%,2013; BATHF %, 2013). EH4 8 SR HAE RS
KEEPHRE T —E80R AR RER A RERE.T
ERERFRR BEREXAGEHARMANTRER
7%, B EH4 Ab IR LS R 4 B N RE A S A ol
ETHRSHA AREHERHBERNERWEFRS,
2012; P ZRE, 2011 B EE %, 2013). B EYIRE PR
e (BREE%, 2010; BRAHATSE, 2005; BATHS, 2010; 7K 3
%,2010) BE— R 2 R AHAERE &, KEERER
BHREAN, R ERERAS R, AN FESIEREH
PR IERIEIS. MR T AR TR R MBR SRR
{8 B AT HR MR E A BR , R REM O RIEE KT 40~70
m LA EHIRE X (RIEHE, 2008; X RS, 2004). SR
P o () B B 2 B R 4R BB R L T B R KM SF T
B ERERRFEEGER A REREHE LA S
IMRERBNHAG XM THREREZREHH 1518
(%, 2002). REREBERENAS S8 NEE
BEREE K% X I LB AL EARREA H H B I, R, %
EREV EWNEAREEREMBER(TREMANE,1998;RE
A, 2005). BAT . 5 7 B R RE 3R A0 0 5 1 AR S BRI
B B (BRI, 1993 B, 200D).
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350 m, A Le R Ty ok N 32 B RR L 0, b R T A R I
R R LR Gt RS E BRG] DUA R e B
FERE KBRS HAMN R RS R EESNER
BEFMH R XM ESHERUREHX S, AT &L

AR T R XA ERIEE. LBRRY, BEFE LR
AP LR R H BT R A R R B R O B, R R
W B E.

2 SCIE R L o A v 7 L B SR N R AR R
(TEM), HIUFHE LB RTFRARET RS X EREMNE
W7ERRE KEKEE TIERE. B THEP 120 m FE
¥ B PR R 2 DX SR P R 8 B o TR, 100~350 m IR T F
PRz XAl TEM #5125 R BUE T B a9 R 3R, N
SEERHERE XEHE T E—F R AR R R R
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B LR REN — MR ESE T TARKNRE S EE
B, BH AR R 7E ORI {5 B T A O B R, AR A I — IR
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BhRAE ) B E R A RS, 2005; RAF-%,2007).
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B AR — IR IR W3 HE B R R 55 8] S5 B R 4 AR
MU, R TR T 0 P BE IR S AR P LT TR bR (A1 B A —
B BB B (AT S, 2010).
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DT MR L ERE, QBN AERAT
AT TR T R (R, 2006 TR B4 %6, 2010).
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45%  JEEFE I 80°, AR, il 43°~48°. 42F KR BIR
12.06~21, 38 m, HH T#B 43* L ZHEE 1. 99~6. 19 m;
43% 2 MJE 10, 61~16. 45 m, 5H T 5B 45 I ZEEEEL 20
~60 m;45* HEE B 42, 75~49. 84 m, TEMI #E 360~440
m I S AT 560 m WA AR 25 m HEHAR 10~30 m BREE 8
~18 m fiR R R 2 IBESL.

W1 i/ 290-310 B3 &S LAt 3 m bFH —EHRH 25 m.
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HELE2mAER, BLUTHERA0.05~0.15 m A
B LR,

2.2 BIIEAZEREN

RIBEHRS X AL B MY &0, £RE XA
BRFEEERE W1 MR ERE TEM, DR K IEST
L%k BERER AR, ABEABRIT REEREXEY
BYFEFELRSERAKE A1 R WIMERNE RS
45% R —L AT 45* BZBR T L DR L
LR S5 m B ERERENERARAKE, BRI
120 A~ 5 BE 5 m B KERR AR BN 36, AR R R AR
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TEMI &\ 7 B % 8 B B R A B F 5w, Bl &
RTTFHREE M NBE AL B 5 427 (437 (45% 2. TEM
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2.3 BERERERE W SEHRERREHE

B 2 S WL 3T 5 2 B e L 3R 3k e L 3R S 300 MR 1 .
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KaERPEERE NERA BRI R, EEA 20 m; 7
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MR R X, R SEPT LR S FREREN 120 m
YA, BET ILEAE, 260 m SWANRS XA R, X
FETLRES MH 120~240 m S A FH 100 m HWELUTHHA
BRI AR RS X BRERE N 110 m
7E 200 m SP S 0 BEEFL ZK1 BiF . 0~48 m A5 Y R B
A)2,48~108 m BB AR BEHD A, 112~116 m HIEE,
116 m BRZ, SHH T EERBMRE—Z W1 HESEE
BB S i B s TR X B &, T kR
SR T M TR E S ER.

2.4 BITERE TEMI JIHARAEREISE

7 3 3y TEMY 1 7 40 s, B 38 157 1 <5 {E £ A , 300~ 580
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HEAEA T RGBSR b, UE AL J5 3 0 5
EREEEERNEETE. HTFREXBE TR
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2 ,2011; B EES, 2013) s B A 4545 K 5 F A 2 W
ek WiRGREN, UEAYHE B BRI £, 45
B BELGERNEESRH.
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BT E B E BT
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MR AEEERERENBRARE. THESH RN
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WIRRTAE A B R 25 16 B K AT T 2 R BEL SR ek B 2, AR BB
BXEEARSE ERRETEER—-AE, BERL%
FAFERTEEERENE, A NEXT.JERERESR
REL R 0 B 45 SR AT T L G55 40 v L3R 5 AL AR AE
F G RG22 i 6 L 3R AR LR IE X 06 B T2 R B kA
PR

& 4(a) . (b) 4352 W3-1, W3-2 |1 /5 5 B iy BH & vk 1
RS RERERENASHELE AB 4 TR, REXER
BSHARSEKE AR EH BT, ERHAT, HRBHRE
PRk e E A B, BRI ZU B REL, A&
KZHTREEW, REMBRESFARE, FaHREA
Bk, FEF AT W3-1 %) 160~165 m S AT H4 36 m R
BA—EHESH, ERESTLE 39 m BB ZSHE; W3-2 #
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HREIBERUKR. BRE , WEMR SR A RS, BN
— ik, o B R AL AR R, R BHLZ MR T K, el BEL R AIR L 1R
FEX PR T, RS EHLh A TREYE 5%
AT, EER S B ER SR RFERA R, HHER
FaAnBER EBREMSREENY - BERFRR.
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ARERMFHHRERE W, Hit, TR R XN
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FHEHERMFES, THER 120 m A ELEBREX AR
FEEEN, e BR RS REERR, A, RBERXEX b
AT HRY MR FEREENE YRR KERN
R X, EBUKTE R “BOR " REE 5 % X, 7Tt
WTBRERAFAE R %3 , T 100~350 m ¥ B ¥ BBl P9 SR R R 25 el ik
HIRTIE 2 BT B RUR BT

4.2 REXHEBREWMELFIGOSERRA, By TRE
RERKGHAE AR EERS R REN BT, HA
Fe PR AR Ty BRIP4 R 2 K IG B vk 3 T8 Jo B i Stk 4R
T YITERT B, SRBN LB e, SR O T e B R AR B 2
BT ERRE KERBBBRTFNHERTFRZ—
4.3 BRAREEHHEBREMBEREESESATHTREY
R XM AT ARG B MR (B AR A R R E
SaBRT BRI, AR A SRS TR R, 234 5
REERE R RATKIE R BT EBARBTT, R B HRRBOR.

¥ O AXHEHE.FHAERTATEFELG F
T AT A

References

BAO Nai-li, Liu Hong-fu, YU Chuan-tao, et al. 2013. The detection
of mined-out area of shallow iron ore by nanometer transient
electromagnetic method. Progress in Geophys. (in Chinese), 28
(2):0952-0957.

CHEN Chang-Yan, BAI Chac-Xu, SONG Lian-Liang, XIE Chao-
Hui. 2010. Application of the multi-channel transient rayleigh
wave method to highway goaf detection [J]. Progress in
Geophysics, 25(2): 701-708.

Chen X F,An X F, Wang G W. 2005. Application of high resolution
seismic detecting for under mined shallow strata[ J]. Progress in
Geophys. (in Chinese), 20(2):437-439.

CHEN Zhonghou, WANG Xintai, 1993. Course of engineering and
environment geophysical exploration [ M]. Beijing: geological
Press, 121-124.

Cheng Yexun, Yang Jin. 2005. An Introduction to Environmental
Geophysics{ M]. Beijing, Geology Press, 139-141,110-111.
DING Yan-Fei, BAI Deng-Hai, XU Cheng. 2012. A rapid algorithm
for calculating time domain transient electromagnetic responses
of a large fixed rectangular loop on the half space. Chinese J.
Geophys. (in Chinese), (6): 2087-2096, doi: 10. 6038/j. issn.

0001-5733. 2012. 06. 030.

DAI Qian-wei, HOU Zhi-chao, CHAI Xin-chao. 2013. Application of
transient electromagnetic method and EH4 to investigation of
mined-out areas of molybdenum deposits. Progress in Geophys.
(in Chinese), 28(3):1541-41546.

DAI Qian-wei, YU Kai, FENG De-shan, ZHANG Bin. 2010.
Application of ground penetrating radar and EH4 to goaf
exploration[ J]. Progress in Geophysics, 25(5): 1763-1768.

DONG Haobin, WANG Chuanlei, XU Ganglin. 2001. Distributed
intelligent high-density electrical instrument[J]. Earth Science-
China University of Geosciences, 26(s);17-22.

Hu X Y, Yang D K, Liu S H, et al. 2006. The developing trends of
environmental and engineering geophysics [ J ]. Progress in
Geophysics (in Chinese),21(2); 598-604.

HU Guo-ze, TENG Ji-wen, PI Jiao-long, WANG Wei, QIAO
Yong-hu, 2013. In-seam seismic exploration techniques a
geophsical method predictting coal-Mine disaster[J]. Progress
in Geophysics, (1): 439-451.

HUANG Jun-Ge, WANG Jia-Lin, RUAN Bai-Yao. 2006. A study on
FEM modeling of anomalies of 3-D high-density E-SCAN
resistivity survey. Chinese J. Geophys. (in Chinese), 49 (4):
1206-1214.

Lu H J, Liu S H, Liu B G. 2005. Application of resistivity
tomography survey method in detecting ground subsidence[ ] ].
Progress in Geophysics (in Chinese), 20(2) . 381-386.

Lei X Y, Li Zh W, Zhe J P. 2009. Applications and research of the
high resolution resistivity method in explovation of caves,mined
regions and Karst region[J]. Progress in Geophysics. (in chinese
),24(1) 340-347,

LI Xiu, XUE Guo-Qiang, LIU Yin-Ai, QIAN Jian-Bing. 2012. A
research on TEM imaging method based on synthetic-aperture
technology. Chinese J. Geophys. (in Chinese),55(1): 333-340,
dot: 10, 6038/j. issn. 0001-5733. 2012. 01. 034.

LI Xiu, QI Zhi-Peng, XUE Guo-Qiang, FAN Tao, ZHU Hong-
Wei. 2010. Three dimensional curved surface continuation image
based on TEM pseudo wave-field. Chinese ]. Geophys. (in
Chinese) ,53(12); 3005-3011, doi: 10. 3969/]. issn. 0001-5733.
2010. 12, 025.

LIU Jian-xin, LUO Xi, TONG Xiao-zhong, et al. 2012, Joint analysis
of EH4 date in time-frequency domain and application in gob
areas of coal mine. progress in Geophys. (in Chinese), 27(5):
2160-2167,

Liu T F,AN H Zh,Kang ] J,Zhou R. 2004. the space characteristics
and the results of numberical computing of the radon field
around a collapse column[J]. Chinese Journal Of Geophysics, 47
(1):171-177.

MENG Qing-Xin, PAN HePing. 2012. Numerical simulation
analysis of surface-hole TEM responses. Chinese J. Geophys.
(in Chinese), 55(3): 1046-1053, doi: 10. 6038/j. issn. 0001-
5733. 2012. 03. 035.

Qi M, Zhang B L., Liang G H,et al. 2006. High-resolution prediction
of space distribution characteristics of complicated underground
cavities—preliminary application of high-density electrical
technique in an area of Yangquan, Shanxi[J]. Progress in
Geophysics (in Chinese) ,21(1):256-262,

SHI Xian-Xin, YAN Shu, FU Jun-Mei, CHEN Ming-Sheng. 2008.
Improvement for interpretation of central loop transient
electromagnetic method. Chinese ]J. Geophys. (in Chinese), 52
(7). 1931-1936,doi: 10. 3969/j. issn. 0001-5733. 2009. 07. 029.

Wang P, Wu QX,Liu SF,etal. 2011. Using D-InSAR and resistivity
imaging profile to study ground subsidence above the old goaf of
Wangfeng coal mine in Jiaozuo city. progress in Geophys. (in
Chinese), 26(6): 2196-2203.

WANG Fei, GUO Xinjun, YaANG Zhen-hua. 2012, Detection of
shallow bauxite mined area and induced ground subsidence
prediction, progress in Geophys. (in Chinese), 27(4). 1769-
1774.

Wu Sh L, Ding Ch J. 2005. Application of comprehensive
measurement method to check grouting effect in mined-out
region[ ] ]. Chinese Journal of Rock Mechanics and Engineering,
4(1):5271-5274.

WU Cheng-ping, HU Xiang-yun. 2007. Geophysical methods on
survey of mined-out area{ ]J]. Contributions to Geology and
Mineral Resources Research, 22(1):19-23.

XUE Guo-Qiang, CHEN Wei-Ying, ZHOU Nan-Nan, LI Hai.
2013. Short-offset TEM technique with a grounded wire source
for deep sounding. Chinese Journal Geophysics,56(1) . 255-261,
doi: 10. 6038/cjg20130126.

XUE Guo-Qiang, YAN Shu, ZHOU Nan-Nan, 2011. Theoretical
study on the errors caused by dipole hypothesis of large-loop
TEM response. Chinese J. Geophys. (in Chinese),54(9). 2389-
2396,doi: 10. 3969/j. issn. 0001-5733. 2011. 09. 022.

XUE Guo-Qiang, LI Xiu, QI Zhi-Peng, FAN Tao, ZHOU Nan-




368 k2B www. progeophys. cn

2014,29(1)

Nan. 2011. Study of sharpen the wave-form of TEM pseudo-
seismic. Chinese J, Geophys. (in Chinese), 54 (5): 1384-1390,
doi; 10. 3969/j. issn. 0001-5733. 2011. 05. 028.

XUE Guo Qiang, LI Xiu, DI Qing Yun. 2007. The progress of TEM
in theory and application. progress in Geophys. (in Chinese),
22(4); 1195-1200.

YuJ C,LiuZ X,Yue ] H,Liu S C. 2007. Development and prospect
of geophysical technology in deep mining [ J]. Progress in
Geophysics (in Chinese),22(2): 586-592.

YANG Jing-ming. 2012. The application of high density method to
the exploration of coalfield goaf [ J ]. Geophysical and
geochemical exploration,36;12-15.

YAN Shu, SHI Xian-Xin, CHEN Ming-Sheng. 2009. The probing
depth of transient electromagnetic field method. Chinese J.
Geophys. (in Chinese), 52 (6): 1583-1591, doi: 10. 3969/j.
issn. 0001-5733. 2009. 06. 020.

YAN Jia-bin, LI Wei, DAI Qian-wei, FENG De-shan, WANG Yan-
long. 2011. Application of the high-frequency magnetotelluric
sounding to investigation of worked out areas of molybdenum
deposits[ J]. Progress in Geophysics, 26(1): 306-310.

Yu Ch T, Liu H F, Gao ] P. 2008. the Experimental study on the
Dual frequency induced polarization method detecting coal mine
gob[J]. Progress in Geophys. (in Chinese), 23(5).1603-1609.

Yang H,Liu H F. 2002, The Application of Radon Measurement in
the Mined-out Area[]]. Shanxi Coal,23(2); 38-42.

YuJ C,Li Zh D. 1998. the high density resistivity method used for
detecting foundation grouting[ J]. Geology and Prospecting, 34
(5):48-51.

ZHANG Ling-Yun, LIU Hong-Fu. 2011. The application of ABP
method in high-density resistivity method inversion. Chinese ]J.
Geophys. (in Chinese),54(1): 227-233,doi: 10. 3969/j. issn.
0001-5733, 2011. 01. 024.

Zhou N N, Xue G Q,Chen W ], ez al. 20011. Geophysical prospecting
to underground iron ore dugged-cave, progress in Geophys. (in
Chinese), 26(2); 669-674.

Zhang K Y, Han Z H, Zhou T. 2007. Application of Transient
Electromagnetic Method in Coal Mine Gob[J]. Chinese Journal
of Engineering Geophysics,4(4) ; 341-344.

Zhang ] S,Zhao Y G,Wang M R, 2010. Deep survey analysis of low-
frequency ground penetrating radar[]]. Progress in Geophys. (in
Chinese), 25(5):1848-1855.

Bt o 328 5 3Tk

B, XIME, 2ME% . ZHE. 2013, JURB T BB ERIRE
B RERMERFRII] IRYEEHEE, 28(2):0952-
0957.

BREE, A¥E, KEE, HWEHE. 2010 SERSHEEIREL
BRI R R AL R, 25(2): 701-708.

BRHERT » R P, TR 4. 2005, IR BB A B BB RTE R 25 X By i o
IR R, HbERYTHE IR, 20(2) . 437-439.

Bifpf, T, AL IR, 1993. TREFEYESHR(M]. tx.
H IR R, 121-124.

BV, ik 4. 2005. SR R Y BB IS (M6 3R AR
3,139-141,110-111.

TH, FENE, iR 2012, #3575 25 8] 3 18 K E TR B B B e B
MR ERE . MR IR, (6): 2087-2096,doi: 10. 6038/,
issn. 0001-5733. 2012. 06. 030.

AR, 5. 2013, RAEMEE R EHe AHT RERKEKE
Y B . HBERY ISR, 28(3) : 1541-41546.

HWATEE, &Y, B, HH. 2010 FHE XK EH4 d4ET RE X
RGAHMT]. IR EEGER, 25(5): 1763-1768.

R, EAF, FRIBK. 2001 A R B B0 R % B e a5 U B

(I, sEkple, 26 BT . 17-22.

R, G, X4, %, 2006, 33 S TREBRYEH R EBE
(3. thERM R SR, 21(2) : 598-604.

HEE, B EEFE, T, FER 2013 FTHELRE
B K EM—F R Y B ]] Ry B
&, (1) 439-451,

HEE, TRHBLESR. 2006 =47 % i fA % E-SCAN B A IR
JUHLH B R ARERFAY. MR, 49(4): 1206-1214.

B 3k, X4, XA, 2005 BB R R EEBRAEDH
BV, shERYFEE R, 20(2) : 381-386.

FRA,ZIES T, 2009 BEFEEEAREELR EERS
RAEEEEP AR ] R B H R, 24 (1)« 340-
347,

A, BER, WEE, KBE. 2012 BTRBESRILERE T ®E
BFEE. HiEkYy M, 55(1): 333-340, doi: 10. 6038/j. issn.
0001-5733. 2012. 01. 034,

=g, BER, BER, %, REMH. 2010 BEEBBIIEHN
ZHEMmER RS HERYEEHR, 53(12): 3005-3011, doi:
10. 3969/j. issn. 0001-5733. 2010. 12. 025,

WiIg, B, B, WalE, BEE. 2012. EH4 RSB A&
HEEEETREX N sy % #E,27(5) . 2160-
2167.

XFRIE, 20, SO, ATR. 2004 MERERESASHMEUETE
REMEAGARE] RYHEER,47(1): 171177,

TR, WA, 2012, 3357 b RN RUAFIESUER LT, Bk
Y EE2ER , 55(3); 1046-1053,doi: 10. 6038/j. issn. 0001-5733.
2012. 03. 035.

IBE, TR, AT, 2. 2006, B HEFRHTHERREXHE
B ERIE—— R EEREAELUTERRAEE AR EX PR E
BB T]. SRR SR, 21(1) - 256-262,

ARE. HR R E, BREAL. 2009. BERBEESOEREERH
BB RN IR EEHR, 52(7). 1931-1936,doi: 10.
3969/j. issn. 0001-5733. 2009. 07. 029.

FE,2EE, X0, . 2011, Ff D-InSAR W B AR % E 25
WRREETESET ERS KB EIFEILH L], heky @
I, 26(6): 2196-2203,

FEBEE,BIRE. 2012. REE 17 RE KER K5 R E I
FETRIICT ). sk B R, 27(4) : 1769-1774.

S0, THRRR. 2005, L5A R W B A0 R 25 X TSR BCR A W o iy B R
0l BEH#ESTREM, 24(1):5271-5274,

RRE, HHT. 2007 REXKNYEEHBEF ] HBERT BN,
22(1):19-23. EER, BRTE, B, 38, 2013. iR
FHEERBETRNEAR. MBRYHEER, 56(1). 255-261,
doi: 10. 6038/¢jg20130126.

BEER, R, A 2011 B TR T A K E L RS B
WERIRZE 4. MERM R, 54(9): 2389-2396, doi: 10.
3969/j. issn. 0001-5733. 2011. 09, 022.

BEEGR, Mk, BERS. WY, M. 2011 BRAS B R R T I
REEZUR. HERYEEM, 54(5): 1384-1390, doi: 10.
3969/j. issn. 0001-5733, 2011. 05. 028.

BEER, 26, KE . 2007. B EMEES SMARRHREL]. #
FRY AR, 22(4) ; 1195-1200.

FEH, B, B2, XK A, 2007, B5 BRI R DR E
AR EE[]]. PR EAEH R, 22(2) : 586-592.

B, 2012. BEERMREAARSRBEHRI] WESHK



2014,20(1) B4R, % . BT v LR RL AR L B A R S KB BRI BB (www, progeophys, cn) 369
#,36:12-15. FEN,ZFEW. 1998 BEEFRERERMmETEH]] HFES

ER, A B BRI, 2009, BRAE B BEE MR IIGRE RIAE. Bk
%4, 52(6): 1583-1591, doi: 10. 3969/j. issn. 0001-5733.
2009. 06. 020,

FEFR, 46, WA, SEL, EME. 2011 BHEBAERL
AT REXFER S M AL] R EEH# R, 26(1): 306-
310.

A, N AR, BELE. 2008, SR BB EEHRNBT RS X 2R
(J]. sbER 3R, 23(5):1603-1609.

A, N AR, 2002. WEEHD R KABLALT]. IHTE#ER,23(2).
38-42.

B8, 34(5) : 48-51.

HEZ, XIHIE. 2011, ABP e B B HE & S P HIRL . #b
FRYIFEMR, 54(1); 227-233,doi: 10. 3969/j. issn. 0001-5733.
2011. 01. 024.

I, B EIR PR TE IER, B, TR 2011, KRB K A
RYBEHW[T]. BRYBEHE,26(2) : 669-674.

FKIFI, 3 A, AR, 2007, B M AOATER Y R B X P iR B
Ul TEMRYEEMR,4(4): 341-344,

TR, E R T, 2010. {5 HUE B R FEEHERAH] ). #oBk
YRR, 25(5) . 18481855,



o e L R A B R PR RS K B Rk ey (O RSE

(= W], BUMEL  mefl,  YANG Jing-ming, WEI Zhou-zheng, GAO Xiao-wei
1E LA 1 Tl ——7N kBN, B8 ARSE, 830011

i Hurp st e STICTPRY]

LT 4 Progress in Geophysics

£, B0 2014, 29 (1)

1.BAO Nai-1li;Liu Hong—fu;YU Chuan—tao The detection of mined-out area of shallow iron ore by nanometer transient

electromagnetic method 2013 (02)

2. CHEN Chang—Yan;BAI Chao—Xu;SONG Lian-Liang;XIE ChaoHui Application of the multi-channel transient rayleigh wave

method to highway goaf detection[#F]i83]-Progress in Geophysics 2010 (02)

3.Chen X F;An X F;Wang G W Application of high resolution seismic detecting for under mined shallow strata 2005 (02)

4. CHEN Zhonghou;WANG Xintai Course of engineering and environment geophysical exploration 1993

5. Cheng Yexun;Yang Jin An Introduction to Environmental Geophysics 2005

6. DING Yan—Fei;BAI Deng-Hai;XU Cheng A rapid algorithm for calculating time domain transient electromagnetic

responses of a large fixed rectangular loop on the half space[#Ti3C]-Chinese Journal of Geophysics 2012(06)

7.DAI Qian—wei;HOU Zhi—chao;CHAI Xin—chao Application of transient electromagnetic method and EH4 to investigation of

mined-out areas of molybdenum deposits 2013(03)

8.DAI Qian-wei;YU Kai;FENG De-shan;ZHANG Bin Application of ground penetrating radar and EH4 to goaf exploration[3T]

3] -Progress in Geophysics 2010(05)

9. DONG Haobin;WANG Chuanlei;XU Ganglin Distributed intelligent high—density electrical instrument 2001 (s)

10.Hu X Y;Yang D K;Liu S H The developing trends of environmental and engineering geophysics[#iF]i&3]-Progress in

Geophysics 2006 (02)

11. HU Guo—ze;TENG Ji-wen;PI Jiao—long;WANG Wei QIAO Yong—hu In-seam seismic exploration techniques——a geophsical

method predictting coal-Mine disaster 2013(01)

12. HUANG Jun-Ge;WANG Jia—Lin;RUAN Bai-Yao A study on FEM modeling of anomalies of 3-D high—density E-SCAN resistivity

survey [#FIi& 3 ]1-Chinese Journal of Geophysics 2006 (04)

13.Lu H J;Liu S H;Liu B G Application of resistivity tomography survey method in detecting ground subsidence [HiF]i83C

J=Progress in Geophysics 2005 (02)

14.Lei X Y;Li Zh W;Zhe J P Applications and research of the high resolution resistivity method in explovation of

caves, mined regions and Karst region 2009 (01)

15. LT Xiu;XUE Guo—Qiang;LIU Yin—Ai;QIAN Jian—-Bing A research on TEM imaging method based on synthetic—aperture

technology [#F1i& ] =Chinese Journal of Geophysics 2012(01)

16. L1 Xiu;QI Zhi-Peng;XUE Guo—Qiang;FAN Tao, ZHU HongWei Three dimensional curved surface continuation image based on

TEM pseudo wave—field[ it ]-Chinese Journal of Geophysics 2010(12)

17.LIU Jian—xin;LUO Xi;TONG Xiao—zhong Joint analysis of EH4 date in time—frequency domain and application in gob

areas of coal mine 2012(05)

18.Liu T F;AN H Zh;Kang J J;Zhou R the space characteristics and the results of numberical computing of the radon

field around a collapse column 2004 (01)

19. MENG Qing—Xin;PAN He-Ping Numerical simulation analysis of surface—hole TEM responses[#iF]i£3]-Chinese Journal of

Geophysics 2012 (03)

20.Qi M;Zhang B L;Liang G H High-resolution prediction of space distribution characteristics of complicated

underground cavities—preliminary application of high—density electrical technique in an area of Yangquan, Shanxi

2006 (01)


http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201401051.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e9%95%9c%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e5%91%a8%e6%94%bf%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e6%99%93%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Jing-ming%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WEI+Zhou-zheng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Xiao-wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%a0%b8%e5%b7%a5%e4%b8%9a%e4%ba%8c%e4%b8%80%e5%85%ad%e5%a4%a7%e9%98%9f%2c%e4%b9%8c%e9%b2%81%e6%9c%a8%e9%bd%90%2c830011%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22BAO+Nai-li%3bLiu+Hong-fu%3bYU+Chuan-tao%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e1.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Chang-Yan%3bBAI+Chao-Xu%3bSONG+Lian-Liang%3bXIE+ChaoHui%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201002045.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201002045.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chen+X+F%3bAn+X+F%3bWang+G+W%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Zhonghou%3bWANG+Xintai%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cheng+Yexun%3bYang+Jin%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DING+Yan-Fei%3bBAI+Deng-Hai%3bXU+Cheng%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201206030.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201206030.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DAI+Qian-wei%3bHOU+Zhi-chao%3bCHAI+Xin-chao%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e7.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DAI+Qian-wei%3bYU+Kai%3bFENG+De-shan%3bZHANG+Bin%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201005033.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DONG+Haobin%3bWANG+Chuanlei%3bXU+Ganglin%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hu+X+Y%3bYang+D+K%3bLiu+S+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz200602041.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HU+Guo-ze%3bTENG+Ji-wen%3bPI+Jiao-long%3bWANG+Wei+QIAO+Yong-hu%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e11.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e11.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUANG+Jun-Ge%3bWANG+Jia-Lin%3bRUAN+Bai-Yao%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb200604037.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb200604037.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lu+H+J%3bLiu+S+H%3bLiu+B+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz200502022.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lei+X+Y%3bLi+Zh+W%3bZhe+J+P%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e14.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e14.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Xiu%3bXUE+Guo-Qiang%3bLIU+Yin-Ai%3bQIAN+Jian-Bing%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201201034.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201201034.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Xiu%3bQI+Zhi-Peng%3bXUE+Guo-Qiang%3bFAN+Tao%2cZHU+HongWei%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201012025.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201012025.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Jian-xin%3bLUO+Xi%3bTONG+Xiao-zhong%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e17.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e17.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liu+T+F%3bAN+H+Zh%3bKang+J+J%3bZhou+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e18.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e18.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MENG+Qing-Xin%3bPAN+He-Ping%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201203035.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Qi+M%3bZhang+B+L%3bLiang+G+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e20.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e20.aspx

21. SHI Xian—Xin;YAN Shu;FU Jun-Mei;CHEN Ming—Sheng Improvement for interpretation of central loop transient

electromagnetic method[ it 3C]-Chinese Journal of Geophysics 2009 (07)

22.Wang P;Wu Q X;Liu S F Using D-InSAR and resistivity imaging profile to study ground subsidence above the old goaf

of Wangfeng coal mine in Jiaozuo city[¥iF)i£3C]-Progress In Geophysics 2011 (06)

23. WANG Fei;GUO Xin—jun;YaANG Zhen—hua Detection of shallow bauxite mined area and induced ground subsidence

prediction [ IT#£ 3] -Progress In Geophysics 2012 (04)

24.Wu Sh L;Ding Ch J Application of comprehensive measurement method to check grouting effect in mined-out region

2005 (01)

25. WU Cheng-ping;HU Xiang—yun Geophysical methods on survey of mined-out areal[#F]i£3C]=Contributions to Geology and

Mineral Resources Research 2007 (01)

26. XUE Guo—Qiang;CHEN Wei-Ying;ZHOU Nan-Nan;LI Hai Short-offset TEM technique with a grounded wire source for deep

sounding [MITi£ 3] =Chinese Journal of Geophysics 2013(01)

27. XUE Guo—Qiang;YAN Shu;ZHOU Nan—Nan Theoretical study on the errors caused by dipole hypothesis of large-loop TEM

response [WIT|i& 3¢ ]-Chinese Journal of Geophysics 2011(09)

28. XUE Guo—Qiang;LI Xiu;QI Zhi-Peng;FAN Tao, ZHOU NanNan Study of sharpen the wave-form of TEM pseudoseismic 2011 (05)

29. XUE Guo Qiang;LI Xiu;DI Qing Yun The progress of TEM in theory and application[#iT]i£3C]=Progress In Geophysics

2007 (04)

30.Yu J C;Liu Z X;Yue J H;Liu S C Development and prospect of geophysical technology in deep mining 2007 (02)

31. YANG Jing—ming The application of high density method to the exploration of coalfield goaf 2012

32. YAN Shu;SHI Xian—Xin;CHEN Ming-Sheng The probing depth of transient electromagnetic field method[#iT|it]-

Chinese Journal of Geophysics 2009 (06)

33.YAN Jia-bin;LI Wei;DAI Qian-wei;FENG De-shan WANG Yanlong Application of the high-frequency magnetotelluric

sounding to investigation of worked out areas of molybdenum deposits[TIi£3C]=Progress in Geophysics 2011(01)

34.Yu Ch T;Liu H F;Gao J P the Experimental study on the Dual frequency induced polarization method detecting coal

mine gob [T ]-Progress In Geophysics 2008(05)

35.Yang H;Liu H F The Application of Radon Measurement in the Mined—out Area 2002 (02)

36.Yu J C;Li Zh D the high density resistivity method used for detecting foundation grouting 1998 (05)

37. ZHANG Ling—Yun;LIU Hong-Fu The application of ABP method in high-density resistivity method inversion[H¥{Fig3C]-

Chinese Journal of Geophysics 2011(01)

38.Zhou N N;Xue G Q;Chen W J Geophysical prospecting to underground iron ore dugged—cave 2011 (02)

39. Zhang K Y;Han Z H;Zhou T Application of Transient Electromagnetic Method in Coal Mine Gob[#T]i£3¢]=Chinese

Journal of Engineering Geophysics 2007 (04)

40.Zhang J S;Zhao Y G;Wang M R Deep survey analysis of lowfrequency ground penetrating radar 2010(05)

A1 YR KPR AV 4R PR RUBETE AR R 2 R X SR D RE SC ] - bR B4 0 JE - 2013 (02)
I RS RN 2 TR A T AR A 2 MR A S N S 39998 3] - M BR A 3F R 2010 (02)
A3, BEHHIRE; S PO TRt VR 0 W R A R A DX 0 1 A DA 6 30 - R B JiE 2005 (02)

44. PR, EXE8 AR TR FREE I IRATE 1993

45. TRVl Wit PRETHLERY LS M 2005

46. JHL K BRI VR B A RISV D S DR 88 S0 - R L 2012 (06)

A7, SR R ) DR TR S A A SR I TR ST 2013 (03)

48. BT AR YL L TR R T T M EHAR B SR DX I S AR DA P8 S0 - R B4 0E JEE 2010 (05)

49. SRR AR VPRI 40 2 e A e 3 B TR ORI BRG] 2001 (AT

50. I = i )b A AT S TR IR R 4 D18 30 - ER L2 1k JiE 2006 (02)

&

42. BB

W



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHI+Xian-Xin%3bYAN+Shu%3bFU+Jun-Mei%3bCHEN+Ming-Sheng%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb200907029.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb200907029.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+P%3bWu+Q+X%3bLiu+S+F%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201106038.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201106038.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Fei%3bGUO+Xin-jun%3bYaANG+Zhen-hua%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201204059.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201204059.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wu+Sh+L%3bDing+Ch+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e24.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WU+Cheng-ping%3bHU+Xiang-yun%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzzklc200701004.aspx
http://c.g.wanfangdata.com.cn/periodical-dzzklc.aspx
http://c.g.wanfangdata.com.cn/periodical-dzzklc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XUE+Guo-Qiang%3bCHEN+Wei-Ying%3bZHOU+Nan-Nan%3bLI+Hai%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201301026.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201301026.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XUE+Guo-Qiang%3bYAN+Shu%3bZHOU+Nan-Nan%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201109022.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201109022.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XUE+Guo-Qiang%3bLI+Xiu%3bQI+Zhi-Peng%3bFAN+Tao%2cZHOU+NanNan%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e28.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XUE+Guo+Qiang%3bLI+Xiu%3bDI+Qing+Yun%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz200704026.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yu+J+C%3bLiu+Z+X%3bYue+J+H%3bLiu+S+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e30.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Jing-ming%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e31.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YAN+Shu%3bSHI+Xian-Xin%3bCHEN+Ming-Sheng%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb200906020.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YAN+Jia-bin%3bLI+Wei%3bDAI+Qian-wei%3bFENG+De-shan+WANG+Yanlong%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201101036.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201101036.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yu+Ch+T%3bLiu+H+F%3bGao+J+P%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz200805037.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz200805037.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yang+H%3bLiu+H+F%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e35.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yu+J+C%3bLi+Zh+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e36.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Ling-Yun%3bLIU+Hong-Fu%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201101024.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhou+N+N%3bXue+G+Q%3bChen+W+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e38.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+K+Y%3bHan+Z+H%3bZhou+T%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gcdqwlxb200704015.aspx
http://c.g.wanfangdata.com.cn/periodical-gcdqwlxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gcdqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+J+S%3bZhao+Y+G%3bWang+M+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e40.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8c%85%e4%b9%83%e5%88%a9%3b%e5%88%98%e9%b8%bf%e7%a6%8f%3b%e4%bd%99%e4%bc%a0%e6%b6%9b%3b%e6%9d%8e%e6%9c%88%e9%9b%b7%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201302049.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%98%8c%e5%bd%a6%3b%e7%99%bd%e6%9c%9d%e6%97%ad%3b%e5%ae%8b%e8%bf%9e%e4%ba%ae%3b%e8%b0%a2%e6%9c%9d%e6%99%96%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201002045.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e7%9b%b8%e5%ba%9c%3b%e5%ae%89%e8%a5%bf%e5%b3%b0%3b%e7%8e%8b%e9%ab%98%e4%bc%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz200502033.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e4%bb%b2%e5%80%99%3b%e7%8e%8b%e5%85%b4%e6%b3%b0%3b%e6%9d%9c%e4%b8%96%e6%b1%89%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e44.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e4%b8%9a%e5%8b%8b%3b%e6%9d%a8%e8%bf%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e45.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%81%e8%89%b3%e9%a3%9e%3b%e7%99%bd%e7%99%bb%e6%b5%b7%3b%e8%ae%b8%e8%af%9a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201206030.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%b4%e5%89%8d%e4%bc%9f%3b%e4%be%af%e6%99%ba%e8%b6%85%3b%e6%9f%b4%e6%96%b0%e6%9c%9d%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e47.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%b4%e5%89%8d%e4%bc%9f%3b%e4%bd%99%e5%87%af%3b%e5%86%af%e5%be%b7%e5%b1%b1%3b%e5%bc%a0%e5%bd%ac%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201005033.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e6%b5%a9%e6%96%8c%3b%e7%8e%8b%e4%bc%a0%e9%9b%b7%3b%e8%ae%b8%e5%88%9a%e6%9e%97%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e49.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e7%a5%a5%e4%ba%91%3b%e6%9d%a8%e8%bf%aa%e5%9d%a4%3b%e5%88%98%e5%b0%91%e5%8d%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz200602041.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx

51. BHIEIPE B 30 B e TAR JR 5% R R W TR IR (KRR L i 2013 (01)

52. BRI M B F 58 o o e i B SEE-SCANVI AT BRSS9 S R HE AR 5 LTI 48 3] - M BR324 2006 (04)

53. 1A DR SR e A v BE 2R A e R B A A P R S D e ST = sk B 24 JE - 2005 (02)

54. TG AR TESC HT ot B 2 B BB i AR R s S T ST DRI S0 - SR B2 3 2009 (01)
55. A5k B[R i X2 R R AR RS A LAR G  ET DI e SCT = s sk 24 2012 (01)

56. 455k ARG ; B J0 G AR AR R R I ) = 4 i T Rt DR S0 - bR B4 4 2010 (12)

57. MUELET; B T WRAE R EHAR USRI A A TS AR SR X 1 1 DA R 32 - bR 340k JE - 2012 (05)
58. XUZ&U ; 2 AL TURR AL JRI S R I WA A e T BB VB s TR TS 25 4 AR DB R S ] -3k B 244 2004 (01)

59. i RE AT AR F R AR HE A B 0BT DA P62 - bR B4 2012(03)

60. IS I 9 b ORI 40 3 O 52 A% SR 2 X 1 2 I A R —— o 38 LT L P B SR A0 AR X e (0 s 5
2006 (01)

61. A7 ST A N M A R R O [ e R 3 ) 30t 88 3] - M BR324 4. 2009 (07)

62. L1 S5 /b T R D TnSARM b A1 7oy 25 565 114 AR AR 7 LR 2R X My RO L] 2011 (06)

63. £ K ¥5 4 ke VR B LR DRI R T | A 1oy i T e T D3R8 30T - b ER B 220 g 2012 (04)

64. SEbR TR S RN R A DX A I T ¥ S 2005 (01)

65. SLACE BIRE = KA X M Ay ik DR 8 301 - -S4k i A 2007 (01)

=

66. IRt s [ 1T S S i s il IR AR v R O RS R T I AR IR S ] - R B2 4R 2013 (01)

67. FEIE s 938 PRl A B0 I AR K I et A v Rl 15 fi 22 7 IR 18 3] - ER P B2 4 2011 (09)

68. FEIE i s 2o GG s ARG AR v AUt i U T I AT LI TAe S0 ] - s B P24 2011 (05)

69. BEIF b Foh; KT = DA AR B L T ST e DRI 0] - R BE2A3EJE - 2007 (04)

70. T3 X R RIRE A TGRS T A P A B ER P B AR IIR 22 e 8 (IR SC] - B B 2430k i 2007 (02)

T1 BB e o v PH AR R R X A 2012

72. A A MR AR B TS TR I L8 3] - M BR324 2009 (06)

73, PEGOR; A T AL T R R A R DX 8 DA R S - R B R 2011 (01)
T4, AtV PSR E T U AR R DX i 223 L8 30 ] - R B2 3 i 2008 (05)

75 A KPR IIAERE SRR XN A 2002 (02)

76. 15U AR v R H S ZR LA D R 1998 (05)

77, 5K RIS ABPYLE e 55 R B FR30 S A 1 DA P62 - bR 344 2011 (01)

78. JERA ; IR B L R R KA RO A DX K R BN (IR 16 30 - R L R 2011 (02)

79. 5RIFIC; B 1157 I B ARGV AE SR SR 2 I i AT 18 300 - Rk 3 244 2007 (04)

80. SR AE NI AR Al AR iR R 2R 70 B D038 5] - sk b Jig - 2010 (05)

FIMASCR A BT, BB miEfR. YANG Jing-ming. WET Zhou-zheng. GAO Xiao—wei il £ L BLAR VMR AR HURETE AR R A5 X
BT e A D e ] DRI S ) SR B2 R g 2014 (1)



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e5%9b%bd%e6%b3%bd%3b%e6%bb%95%e5%90%89%e6%96%87%3b%e7%9a%ae%e5%a8%87%e9%be%99%3b%e7%8e%8b%e4%bc%9f+%e4%b9%94%e5%8b%87%e8%99%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e51.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e4%bf%8a%e9%9d%a9%3b%e7%8e%8b%e5%ae%b6%e6%9e%97%3b%e9%98%ae%e7%99%be%e5%b0%a7%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb200604037.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%95%e6%83%a0%e8%bf%9b%3b%e5%88%98%e5%b0%91%e5%8d%8e%3b%e5%88%98%e4%bc%af%e6%a0%b9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz200502022.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9b%b7%e6%97%ad%e5%8f%8b%3b%e6%9d%8e%e6%ad%a3%e6%96%87%3b%e6%8a%98%e4%ba%ac%e5%b9%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz200901045.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%b2%85%3b%e8%96%9b%e5%9b%bd%e5%bc%ba%3b%e5%88%98%e9%93%b6%e7%88%b1%3b%e9%92%b1%e5%bb%ba%e5%85%b5%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201201034.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%b2%85%3b%e6%88%9a%e5%bf%97%e9%b9%8f%3b%e8%96%9b%e5%9b%bd%e5%bc%ba%3b%e8%8c%83%e6%b6%9b+%e6%9c%b1%e5%ae%8f%e4%bc%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201012025.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9f%b3%e5%bb%ba%e6%96%b0%3b%e7%bd%97%e6%9b%a6%3b%e7%ab%a5%e5%ad%9d%e5%bf%a0%3b%e6%9b%b9%e5%88%9b%e5%8d%8e+%e5%91%a8%e5%bf%97%e5%86%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201205042.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%b3%b0%e5%b3%b0%3b%e5%ae%89%e6%b5%b7%e5%bf%a0%3b%e4%ba%a2%e4%bf%8a%e5%81%a5%3b%e5%91%a8%e7%91%9e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb200401026.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%9f%e5%ba%86%e9%91%ab%3b%e6%bd%98%e5%92%8c%e5%b9%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201203035.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a5%81%e6%b0%91%3b%e5%bc%a0%e5%ae%9d%e6%9e%97%3b%e6%a2%81%e5%85%89%e6%b2%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e60.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%9f%b3%e6%98%be%e6%96%b0%3b%e9%97%ab%e8%bf%b0%3b%e5%82%85%e5%90%9b%e7%9c%89%3b%e9%99%88%e6%98%8e%e7%94%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb200907029.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%b9%b3%3b%e5%90%b4%e6%b8%85%e6%98%9f%3b%e5%88%98%e5%b0%91%e5%b3%b0%3b%e7%8e%8b%e6%b6%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e62.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e9%a3%9e%3b%e9%83%ad%e7%a7%80%e5%86%9b%3b%e6%9d%a8%e6%8c%af%e5%8d%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201204059.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%9c%a3%e6%9e%97%3b%e4%b8%81%e9%99%88%e5%bb%ba%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e64.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%88%90%e5%b9%b3%3b%e8%83%a1%e7%a5%a5%e4%ba%91%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzzklc200701004.aspx
http://c.g.wanfangdata.com.cn/periodical-dzzklc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%96%9b%e5%9b%bd%e5%bc%ba%3b%e9%99%88%e5%8d%ab%e8%90%a5%3b%e5%91%a8%e6%a5%a0%e6%a5%a0%3b%e6%9d%8e%e6%b5%b7%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201301026.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%96%9b%e5%9b%bd%e5%bc%ba%3b%e9%97%ab%e8%bf%b0%3b%e5%91%a8%e6%a5%a0%e6%a5%a0%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201109022.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%96%9b%e5%9b%bd%e5%bc%ba%3b%e6%9d%8e%e8%b2%85%3b%e6%88%9a%e5%bf%97%e9%b9%8f%3b%e8%8c%83%e6%b6%9b+%e5%91%a8%e6%a5%a0%e6%a5%a0%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201105028.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%96%9b%e5%9b%bd%e5%bc%ba%3b%e6%9d%8e%e8%b2%85%3b%e5%ba%95%e9%9d%92%e4%ba%91%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz200704026.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%ba%8e%e6%99%af%e6%9d%91%3b%e5%88%98%e5%bf%97%e6%96%b0%3b%e5%b2%b3%e5%bb%ba%e5%8d%8e%3b%e5%88%98%e6%a0%91%e6%89%8d%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz200702036.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e9%95%9c%e6%98%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e71.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%97%ab%e8%bf%b0%3b%e7%9f%b3%e6%98%be%e6%96%b0%3b%e9%99%88%e6%98%8e%e7%94%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb200906020.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%a5%e5%ae%b6%e6%96%8c%3b%e6%9d%8e%e4%bc%9f%3b%e6%88%b4%e5%89%8d%e4%bc%9f%3b%e5%86%af%e5%be%b7%e5%b1%b1+%e7%8e%8b%e7%87%95%e9%be%99%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201101036.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%99%e4%bc%a0%e6%b6%9b%3b%e5%88%98%e9%b8%bf%e7%a6%8f%3b%e9%ab%98%e5%bb%ba%e5%b9%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz200805037.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%8d%8e%3b%e5%88%98%e9%b8%bf%e7%a6%8f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e75.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%ba%8e%e6%99%af%e6%9d%91%3b%e6%9d%8e%e5%bf%97%e8%81%83%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-dqwlxjz201401051%5e76.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%87%8c%e4%ba%91%3b%e5%88%98%e9%b8%bf%e7%a6%8f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb201101024.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%a5%a0%e6%a5%a0%3b%e8%96%9b%e5%9b%bd%e5%bc%ba%3b%e9%99%88%e5%8d%ab%e8%90%a5%3b%e9%97%ab%e8%bf%b0+%e8%b5%b5%e9%95%bf%e8%83%9c+%e5%bc%a0%e6%9d%be%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201102036.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%bc%80%e5%85%83%3b%e9%9f%a9%e8%87%aa%e8%b1%aa%3b%e5%91%a8%e9%9f%ac%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gcdqwlxb200704015.aspx
http://c.g.wanfangdata.com.cn/periodical-gcdqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%8a%b2%e6%9d%be%3b%e8%b5%b5%e8%82%b2%e5%88%9a%3b%e7%8e%8b%e6%a2%a6%e8%8c%b9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201005044.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e9%95%9c%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e5%91%a8%e6%94%bf%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e6%99%93%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Jing-ming%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WEI+Zhou-zheng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Xiao-wei%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201401051.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz201401051.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx

