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Abstract

In order to analyze the development trend and current research status of the subject of high-speed
remote landslide, the title of “high-speed remote landslide” was adopted to conduct a visual analy-
sis of 259 data collected by CNKI from 1993 to 2019 through citespacV and Bicomb literature
analysis software. The results show that: 1) The research in the field of high-speed remote
landslide has gone through three stages: stagnation period, rapid growth period and rapid decline
period. The research in this field has attracted the attention of scholars for a relatively late period,
and the current research in this field is in a stable development state. 2) Xu Qiang, Yin Yueping,
Cheng Jiangong, Wu Shuren and other scholars are the core researchers in this field. They form a
four-legged situation, and their publications account for 21.23% of the total. The Institute of Geo-
mechanics of the Chinese Academy of Geological Sciences and Chengdu University of Technology
are the core institutions in this field. As for the research institutions, they are more concentrated,
forming a situation in which the two institutions are the only one. The total amount of articles
published by other institutions in the field is not high. As for the overall cooperation, a network
framework with the two institutions as the core has been preliminarily formed. 3) “Stability”, “ge-
netic mechanism”, “numerical simulation”, “landslide debris flow” and “disaster mode” are the
main research hotspots in recent years, and relevant scholars have made a series of research
achievements in this field. The research results of this paper can clearly sort out the research
achievements and hot spots of high-speed remote landslide research in recent years, and trace the
development and evolution process of high-speed remote landslide, so as to provide references
for relevant scholars to track the recent hot spots and future development trend of this field.
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1. 5|15

WHOE e te: EEJEE AR RIERT, Aa, LS, BOXsey i s & am ~ ey
BANMILAR[1] [2] [3]. T e 2 T e, TR O “mndl” o “imfR” MMES. AR4EE bR
MR 3 T AR 2H T 1995 4 A AT A4 A W 35 38 B3 1 72k, < v 48— MBI T B AT Y (5~70 mifs),
K22 B T Y SRR A 20 mis A2, EVESREEE b, PR ERZUCNY HIL (%% HIPFEE L) < 0.6
B, AR IR [4] [5]. ARG T RIR RIS 5, moda AR I R A B e LABH RS, W 3h
TR EEAR A DA%, W AT PR B L ) A DAY, 3 R 1 S D R IR M e ME[6] [7]. fdn, 1983
SRV L B R 3 AR FEAI R RS, 237 AFETT; 1991 A AR Sk ZE I it ik 216 ASET, HEHEME: & 252
o, WAHHE 2 x 105 m?, EELHHIALZ 1200 J0[8]; 1996 4E N KWAMIAE midin fE g, 183)h
2.5 km &% 10,000 £ AN FET-454%(8],
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HAT, EHMHREEE “SdaEfEig i SRR T — RPIMAICHESCE, Wk H5[9]55 DABR Fi i
MR KR T R FE S I e, R Sassa BEAUKHEHGE ST b, LA BIX VB R i aU R b
TR A>T ER L5 45 o A AR AE[10] LA 58 (7 = EL W R 0 A2 25 3 A9 38 et ot s e P2 % - 0 3 ) o
TERIB T, s i X SR 4 1R e R LB AN B)) 0 22 3 RL A Wbl 22« T IR S [11] 90K 1 H T
JFR AR MIESA TR BIAEZELE AN R A FE A CODEM, LA S) 5T 3l A 5] vt R B0 8 3k o A8 3ot
HH ) e S B SRR AR, R 1) 3 T I B DL AR vz R e A R R R LR, ) SR,
BEANRIG AT THHIL, BRULLAANEAT 30 S F R 0 A SORLE RS Sk AT T30 W7, vl LR
BTG, ARSI TR SR tA 22 St A i T 3 — IR\, X v e PR i A ) S B N
BREER, ASCK@ citespace Fff, XLAESEMANBFRATES, MABEH. KCESHITITH
.

ARG AT R A2 I BSOS B, TSk s, BEEETh R, 2 il A5 5 v2n S — A s
WHAT T A b, B FRSHUER[12]. H 2006 4, citespace I ANE KNG, KEM 2RISR H AT

i 477 253CHR,  BETIWE A S G R SO XML 0 AT 55, B Z8 B2 AN [RI IR WE FE AT - #4510 4
WR I 3 S5 [LATR I T AL 70 A 1 citespace, 40738t 5538 S5 SCHREE , Ll AR IE 2, Bk, BEFE
NG SR B, 873 B BRI A R R0, 2 M35 Al AR BRI T3 A
s o X T DME s RE I S5 (I T2 M 7 1), ASORs BL— Mg i A1 5, T citespace AT HLAL 73 #T,
X ] v S S RV BT FUAEAT VEA R K288 3 A7, IR R ARSI AU A R BB JE T 1R, R e S Je 2
5%,

2. BUERIEMSSEE
2.1. BUERIE

NTIRNT R “mBim R Mm@, RS, 1EE, KHZEEEXRR, KER
B, AR, BEMR— PR TR AR 3, W SO SRR S T o 1 0 X B4 R (CNKI B “ itz
W7 NE, kR X E Y 1993 4:~2019 4F, LA E H 263 S6AH SRR R N 1A] 4y 2019 4F 11 H 3 H
HF10:34, B, HREESGR, B, ERMGERE, M REM 259 ZAHI R .

22. HFE

22.1. SthAmE

TR 259 4FEnt ik, @id citespaceV X HHEAT M, BT CNKI AT ACFR A EHEVR R e Rk
HAEE KA TEM LS 4T, SSBERSEEL b, ASCEZRIEIE DL & s i T oA et i A s n
R, TR AR JHUR 2 TA] (R I 22 175 10 DA B A D5 il P S SIRE B2 A 7 2Rk B T A JE e 3 B A i
W7 o

2.2.2. bicomb 54

I AR R AR RO BE T, R R 1T &% (4 bicomb SCRRGE TR, SCELEE B e A L IR
(A4, RV S A 43 A T DR ) 2 T PR B R A 10
2.2.3. LLR ¥ NREZES ochiia AR

LLR P H AR B3] LU BN T A S35 R, 1T Ochiia AL, R 50T DAZRIA SCA 22 18] (LB 15] .
T ochiia AR R B AR, 7T LAEL bicomb 451400 5 I 208 S B i (O SR BRFE B, LA TN T+ [15]

DOI: 10.12677/ag.2021.116070 758 HuERFL 2= ATV


https://doi.org/10.12677/ag.2021.116070

cos(AB) = A2l as 0,85 0)
|A/lB|
A, B 7 RAN R S B R O L A, A, B 23 i AR SGHEA] (Y B, ARER OB 3L I, BT A
A= F RS, 4 Cos (A B) =0 1, A B 2 A1 0, E kil 2 i1 5 AT 2, %4 Cos(A B) =1
I, A B ZIFREREE AR, HISCHREK R ).
3. ZBRE5 7
3.1. XEhER BT

PLATTS 259 js SCRik A ZEAE, M 1993 SEFFUE, S SCHR AR SCEIAT 0T, I 2R R B AT
it ge, HAREEEm(E 1).
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Figure 1. The number of “high-speed remote landslides” in China, 1993~2019
1.1993~2019 Foh [E“SiRITIRB N & X HE S TE

2 1 AR E H 1993~2019 4F, ROCHUE BRI, DL 2016 o, BKERAT 5K
B N=AB B, 1993~2007 4K =W, 2007~2016 45 K], 2016 4E~2019 4K AL E . H
TS — B BOR A I RT WL, 1993~2007 4F P 4F R SCE A b jR, B 5 IR A X, SRR B,
A Ed o R S I AEUD, ERVR R T UL BOEARZ B EA, 28 B 2008~2016 4, K OICEHILE
ERTE, AR, AR B2 BT 3R E R AR R It SR AR KR [ M RE P b X A 22 3P 35
TRFATEMIE, RS R SO, EO VX 2 O AR, DL T S OR B R
Ao A DA 1 RS A BV ey U R 3 SR AR, KA D3 i LRI LB B 52 a4 2 1A T 4R
T, FRR R AR R AR I . 2016~ 4 SR PUE R BRI B, (H R SCERARETE 15~25 R A f, KIE
IR FFARSE o

3.2. XEMEEE &I

£ citespaceV WIAMLIHTIE, SCERA SRR, WIHATRGBOR,  HrP LR A5 A Z BT AL
EARERRR. K2 1Y), TRILH 64 4, 117 MER, MZXFEY 0.058, £ A ARk,
TEF GRS RELRE “BAK - R Ko B3 1L Hralsn, BRI DIVFSR, BORSF, FEURAS,
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T, SO KRR T ORE I ERLCR, #20AE & R SCRAE 259 Fe S AR A TR 43701 1 L 6.95%.6.17%.
4.24%. 3.86%, S 21.23%M R FE IS5 ER# K SCEN 5~T IR, BRItz 4h, KEBoE# B2 K S
1E 2~4 U (HHEAER 87.5%, BLEAT AL M s AR AR EE A, (HAROAEE TR D . TE mdiE e
T A, OEE & HIE RSB A ER RN, b2 MR %%, TR R S S . 1
RS R Z AFE T TAER R, BUEEM BT R0 H 5 R 5N G1E %
B I 5. 2 2 sFTRlan, WEEGIERRIN S, B Al E m U FE e e 2418 T2 R DA
GO EE RTINS GAEAETE, 58 T 2 HeRES, BABIEAZ . HILnT B, Sodm a3
STUEE A IR R4 SRR R R e B8, 11 R R R A 120 2 [ B

o
Figure 2. Authors of “high-speed remote landslide” in China, 1993~2019
2. H[E 1993~2019 FERTIZE W EE L E
Table 1. Statistics of published papers by authors of “high-speed remote landslide” in China 1993~2019
= 1.1993~2019 FFHhE “SERTIZEH” FE LGt
FFe RSCHE =2
1 18 VFoR
2 16 UK
3 11 TEHeAs
4 10 ES
5 7 FEEE
6 7 TN
7 6 i 5 [
8 5 MR
9 4 R
10 4 2R
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3.3. MaE1ESH

T e ML BRI H (1) 259 2% SCHER H BEAT FTALALHLAG R 25 73BT, 715 /38 AL “Node Types = Institution” ,
ﬁﬁ@ﬁ“ﬂmﬁmm”mm%ﬂmgﬁ iR Y] A “Year Per Slice =17, BI{HHX Top = 50, HI4gH [f]
YR HE T 50 frpLee, @ iiatrs, AW ERERKE = 5 UL RN, B3]EEa i
KW 3 Pos, JFEBHER A5 H AR 2.

(P ALK S o TR AR oI b K A TR A B
- ] - 5 Y5 A 18 38 B 5 ¢ R ok S N S R

P A K5 AR TR R

3 A B K S bR 3 7 T 5 3 B A B DR 47 R K L S

5 B S -
B ENES Wiy S rS: Y i =t T W
) 5 U 2 )

Figure 3. The institution of “high-speed remote landslide” in China, 1993~2019
Al 3. 1993~2019 £F p [E SR T AZ /B & SCHILA B

Table 2. Ranking of “high-speed remote landslide” publishing agencies in China, 1993~2019
= 2.1993~2019 FHE “ERTIEER" LXHITH R

e MR IR

1 34 ] 5 2 B UL 3 2 0 T

2 23 BRASHE T K2 Hb 5 5 B 9 - b S A B AR K S =
3 14 I - SRR R A Bl 5 R 9 R R S =

4 10 o [ 4 57 )

5 6 bifpETimRE LA TR

6 6 PERIACIE R B TR R

7 5 e b 5T B A5 0

8 5 o b R AR A e

B 3 AT, AN =28, HEHLE =32, MAHE destiny = 0.0847 i&35 2, 1€ 3 o#rfS e, Bl
V] A v A7 P SBATLAL) B 1 D) 6% E S 90 A S v FAOATLAG) S B T o 3] a5 b 3 o 2 o b 58 ) 29 5
R ER TR 27 b 5 9 T 7 7 5 b o A BE R4 [ 5K i S0 3, ] BRI B i 1 3 2 5 b o T S
Bz, it 13.1%, 8.8%, 5.4%. [AII L AAEH L6 B — AU T B IR SO0 ) B = A IR 2%, R
BRABE 1~ B . ZEE 3, 2 WRSCHIR T, FRE b FE S wt FE B 7™ 5
W WIGR, Wk, HRSE—MBHNRSCEMZE 5 A4, R & ER ARG . M
SRUR R AT, B ATHER AT PR R [ Pt v e RV S SRR RN BRI, 7 [ P e T R
A A A% O BT, 0 2R T B T A BRI 2
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3.4. RBIRTH

3.4.1. XERHIMEE L

E — e SRR ) SR AR A AP ORTE, I SRR S 4 BT mT LA S 8 A R AR Py R (Y
FITI, CARGBEER A RRE 5 R %, 3] BRI R 35 4 (0 R S 40 0 Hr R 5 00T 0 7 92 1 2
fk[16]. B4, TE citespace HURIS IRIY) a2 A 1a, HURME A Top N = 50 15 Hi S ] 1 iR X 24 B 3, 1
T I PR e i X 28 2 (0 I B S IS 1 R IR A 1 AR D, I B b AR 4% 2R R B AR AL A RE T AT 7 40K
(RO IE R 0 R Ak T L S0 o ) 8% 30 PR A A R 5 SR AT IR 3 [17] . 1] 4 45T 1993~2019 4w [ i 3
7 R R 3 O B ] PR

N\t

\JATH ~
g /7
\ 1 A \ .
'Y,r L sNR 14 AT /‘
| \\\ Bt
i A

i Wl F
%l

. .l £ i 1 FH AL hi
Lox i\ \‘\\’\ s
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Figure 4. Keywords of “high-speed remote landslide” in China, 1993~2019
Bl 4. 1993~2019 £ [E SR T A AR K R AR i

HRLE 4 TR, AEERUR R AT, st s, G, A0 RER R T
[, S5 4 LI RERL WAL W “FaEME” © CRBEINLE]T L CTEIREBIR T . ¢ S YERUE AL
SN VAR BB BRI FE 7 16 5 S B H B g, DR s R P K, M SR SRR A SR 3 #T
“RIEEREIC  CHUERBN . “TERERT 2R BRIERE AT A R8I 0 FE (Centrality)
R I A 12 < B 1A 5 oAt S iR A FE IR L, R DL 2 R SR (SR AR R B KN . 383 citespace Xt
KRB L B, W A5 T AN IR AR T, BRI R T 1A R SCHE A, (E T
EANArEE, B TopN = 10 [, £ 4RI [AIVEHE N iEAT S TH S 214 3.

Table 3. Key word centrality of “high-speed remote landslide” in China from 1993 to 2019
F2 3.1993~2019 £ [E “SEZIEEW” XD OE

s P Bk s
1 [EfpLuy i 187 1.31
2 HUE R 41 0.43
3 T I I 25 0.18
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Continued
4 BOHLE 24 0.15
5 iR R F 4 0.13
6 R ERAE 2 0.09
7 TE L ER 2 0.07
8 BENRHIE 6 0.05
9 KA 2 0.05
10 TR 8 0.03

e 3 AR, CTEIFENYC MBS RIS CBUERE L “EERERT . “BUIE” )
AL EEGRIRT 4 AR, UM R R AR AR, W B 4 SR SREHA T U . 45 h
HSSSCHRAT AN, H 5.12 R RO R ALK, RAZM I K F 214 15,000 240, Forp KA HE 9 300
ARAL, T R S UL R B T S, SR R s, DU KB RO, 51K T REM
SN e U AR T R IS SRR AT I TT[18], i AR I R LR BRI RE R, ANV R A, SR
HEBEBOR, R — ARSI RE AU I e, B AR T DR O AR, AR AR R e B8
THEH AR 255, B HBOCEUE 2B PFC (141 5), UDEC (1 6). A< 3 BEAR AT, K4 S Htinl th 30
R B, PECSHAM ORI LI T BEERRAR,  BET S BCL O RERRAR, EEMREEN — R “HR
KE? « ORHEY . CRBRHAE” BRI AN R, (B B TR RO, R A T
SRR 5 HA KB > KA ILINLAK, W FATRIR KRR A —J7 1. it — PR3 O 2 [ )
SEURERE, 8RS bicomb AT, W LA IS R0 1A H bR SR A A S SR 2 (R AR I DL, e E
RN 8 kel 8 YA SCHEIA, BES MBI, Hn, fiksanT 10 x 10 SR 3L
W (2 4), AH T80 SRR ESOF AN — 2, Pr AR IFAN B, i ochiia R ER5ZA AT LA
SEE AR W A 2 (R IEELRR L, P DR AR R R A R B BOERE, ik 5 frs, BUEMEEE T 1,
VU B S 1] 2 [ADBRARALL, BREEAE T 0, WU W SCH Rl Z DA G . 45535 4, R 51950, mEm el
We— RS BUEBAR REBOVE Y], MBI AR IS S RHIE R R 2, BOIDE 51 TR R IE
X, I AT MRS Z . W R R SEIUERE RS, AT DU S R A AR R R 2
B RIS H A, HF HOVRER RIS .

Figure 5. Meshing generation of numerical model for UDEC [19]
& 5. UDEC ESaT BUERRIAMEH 53 [19]
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FHER %

N=15.30%

Figure 6. Calculation model and slope shape for PFC
K& 6. PFC SERRBYIKE LS EAR R

Table 4. Keywords co-occurrence matrix of “high-speed remote landslide” in China, 1993~2019
= 4.1993~2019 FpE “BIRITIEEW” BB R EIAH IR

U b
H AL B,
THETE
PO =
et
TR
BERHE
EANIR
HiB o
A

132
13
6

13
45
3

6
3
40

o o o

4
1
1

0
3
3

2 4
2 0
0 1
1 0
0 0
1 0
0 0
9 0
0 9
0 0

PR AR B DOIMERE AR TR SERHE MBI MURE R

0

Table 5. Keywords co-occurrence matrix of “high-speed remote landslide” in China, 1993~2019
3 5. 1993~2019 EiRITIEB AR5 K IAIIHLIEERE

*

PR AR R DOIRE SRR IR SRR BT MUK R

[SpL STl = 67 1 0.17 0.08 0.11 0.02 0.10 0 0.06 0.12 0
B 0.17 1 0.07 0.06 0.12 0.04 0.14 0.10 0 0.11
=R 0.08 0.07 1 0.13 0 0.05 0.15 0 0.05 0.06
O HhE 0.11 0.06 0.13 1 0 0.18 0.13 0.07 0 0.15
HH 0.02 0.12 0 0 1 0 0.09 0 0 0
¥ TR 0.10 0.04 0.05 0.18 0 1 0.09 0.10 0 0
BENFHE 0 0.14 0.15 0.13 0.09 0.09 1 0 0 0
BRI 0.06 0.10 0 0.07 0 0.10 0 1 0 0
b 5 0.12 0 0.05 0 0 0 0 0 1 0
Hh = 0 0.11 0.06 0.15 0 0 0 0 0 1
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3.4.2. XBiNEA LLR BHESH

JEIL citespace AT, FHEET LLR X EISR 5 7% (Log-Likelihood Ratio), T LARF 7T it izt R I
P IT M SRR, FIMTT S S . SR citespace V R R HIE B2 073, $RECOCEA, 8 A R
B, RBET R B R ERE

#3 71 8l i 5

L kB

#O PRI it s

I .4,},-“})::;21)!.‘ i, [ofs
TSI L

#0 ﬁg fi m’ﬁ} it
#4 5| e
. #5 12 3k s

5

Figure 7. “High speed remote landslide” cluster knowledge map in China, 1993~2019
7.1993~2019 HESE I KR AL TR EE

ZEt, iZEH, BEdE (Modularity) v Q = 0.51 > 0.3 Hi I ERKLE R R, “FIEE(Mean)y S =
0.7425> 0.7, PiHIERERLS NMERM. TR0, 1993~2019 4F fmim P ATt 7, EE LK 7% 7
RIRBAEYRTT i Ik TR R TT UK 22 R T2 70 BT 8 (AR B e iR 2 B 72 07 1), S5 P340
AT DB T RO AL R . BT 08 AR AT SCE R R EIL D, BRIk, 8 HZEEA T
BTG T DA HIZERLR B AIATE 2009 AL, JRINET 08 200, AARCHRIS D, UM B
T R R IR Bl AR R R AL, 1 08 FEZ GRS T REN m BT, &
FAR R TIP3 S5 v s R ST G i I K S 0, PR AR T RSOk, #7#1(2008~2012
) 3 BRI A BRI | R T AR I e R A S B A M RR R R E, RISR e MaT TR
(2012~2016 ) = ZEAIF 5T ey 18 278 F2 T 458 P Sk PR 3 T 407 2k DA B il i (i ASEADURA) (e e B ABE Y, s el
TEFE W YOS B A RS AE AR TR &5 51, BV BESR#0. #1. #2. #3. #5; WEFCULI(2016 FF~E4) T H A
%o e A PR I 1) R AR AT B T, BDIREH6. BRI, KE BRI FHEM R,
B e TR0 P2 0 S U Y 7 2 AR R AU | [ M FR J5 — BT TR) Y, BEE B (I HERS, mdim FE i e H A
B/, S EOZ AR IR TR D, S AR IR A T X DGR SRR R, R
FRHA T =W SIH, XHRZGEAT A/ HT (summary of clusters), 5 fifCFeockain, BREEK
AL, 1D N, HBFFARE N2 . ANFE 6 AT, S SR BEAE BT = OB, WYk
AR, VS BUERAL, 1B R ER SRR A Z, PRRANR 2, Jf i i
PR GONHE, e E SR RE . PRI HE B R RSN SEafEE ek %, 54 T
PR e 5 AR AL, iR ACBR 22 110 2 2 T 06 DG 75 el v it X33 PAY 1) DK R i ¢ 5, I L2 v R v
SRR B R BN R BT SRR I R B i, A O, ARERZ R IR A AR A b vy . FrPBR
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IR R R R EFEE/NT 05 Db, HARRREERELHRNT 0.6 UL REHERRLr, R, 5
W HBERE . WTE CBUEB R, CBUERIL” L RN M S4ERUER RER
B AN CHER, TE WBORTE” B, WBIE” . lthRE” M CHUTRE” BERECONEN
B I T ZE AL I (Time-line) K SRS 0 AT RIS ) 285 & 31—, [5)— SRS 1 54 HR T [R] 5P 2 e A 7E [+
— KPR b, RIS [F) SR 282 TR R B AR R T AT B BAE B, Time-line S8 m LA W7 ELAL A AR B 2
(RIS i) %5 P DA% 7 SRR, T T DA BT B e S R 3 PRt . Gl 8 o, #5 i A J L 7E 2009
EHIE . #4 BRI 2 BB A4 2008~2010 4F; #1. #3 R E WO RIS #0. #2.
#4. #5. #6. #7 SHIBALRAE 08 FE 2 J5 tHILI RS, W — DRI =R KR WITE 08 FF 2 )5 .

Table 6. 1993~2019 China high-speed remote landslide cluster analysis table
% 6.1993~2019 P ESERTIZBMB LD TIER

RS T AL BHEE CPES TOP terms (Z 2K HA])
O#H B BLA 16 0.685 2013 BUEMR(27.51); FidEY(24.19); =4EBUEIFEL(18.14)
(B & 14 0.835 2012 W TR H (22.34); (LR F(22.34); )5 % F (16.45)
2RI R 10 0.481 2011 T FE(28.43); ¥ EIEH(15.51); KIKHLEE(12.81)
3 R 8 0.783 2013 i R (35.04); Bt AR (30.59); $EVLIEH4(30.59)
4001 Hh R 8 0.842 2009 BHLFE (64.83); LS RI(39.11); 220 12414 57 (39.11)
Sz Zhid 2 7 0.861 2012 IEENITFE(42.75); pfe3d (34.23); A9 L vy RT3 (34.23)
6# 8.5 A5 2 5 0.950 2016 RN (40.2); BIERLM(31.12); £ FIRE 5 (28.91)

THIRJY 3 0.989 2009 R (39.66); BYLIMI(39.66); FRITIRL(34.48)
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Figure 8. Cluster map of time-line of high-speed remote landslide in China from 1993~2019
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