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Fig.5 Author collaborative link strength knowledge graph
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Table 4 Number of citations to the principal investigator’s literature (Top 10)

FF5 1E# i & SBET IR IRk TRV SBET IR EL H 8%

1 Poesen Jean 9 921 102.3 177 9

2 Marzolff Irene 6 719 119.8 73 6

3 Castillo Carlos 7 631 90.1 85 7

4 Eltner Anette 4 525 131.2 45 4

5 Kaiser Andreas 3 463 154.3 39 3

6 Casali Javier 5 381 76.2 42 5

7 Di Stefano Costanza 10 332 33.2 35 9

8 Vandekerckhove L 3 304 101.3 82 3

9 Nachtergaele ] 3 299 99.6 57 3

10 Frankl A 3 203 67.6 69 3
23 HARBSERRBESH JEBR  BH G B A A A vy T ] R R AR R S
2.3.1  RAEEEI oA B JE SCERAZ O F B ANFEEHER FE S R M IE ., 9 “gully erosion”
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e O A e /N LB O 15, I 497 A A 1]
W e 24 SR EAURYER SCHE A T 45 50 i e
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Fig.6 Keywords co-occurrence frequency knowledge graph

2.3.2 HFR#E 1B CiteSpace A= i 1Y) 5 4 7] B
K, AT LA B i A 5 0 Y F 9 A SRR A 5
T QR R R AR 3 (8] 7,3 5)h # M URMR
FKin), # BRCFER TIZ R KBTI A B
N IR A O B ) R B K L 1 I 2 3R S I F 5
M B, Modularity Q (R REH{H) 5 Weoghtde
Mean Silhouette S CHNALF Y58 B (D (AR T &
R B E M, — A b Modularity Q > 0. 3,
Weoghtde Mean Silhouette S==0.7 W 0] 1A iy 3 25 4%
MPE R E, Bl Q=0.623 9,S=0.915 1, ¥if &
BRdE LI RS BT EE., OREK o, L
ephemeral gully i H.0>, I%%%ﬁlﬂﬁ soil erosion,
bank gully retreat, shaped gullies &, 2% # 179 19
WEFE R B, 3= Tl P Bl 3 Ve 0 i J i) A i AR L S 1A
IRAE V8 R R B0 I Sk J5 AR TR VAR T, 2 R AE
BRI PERT R ARy kK, AR KRR R
JIVER R 4 5 AR . R Wl IR A R i — b
KIgNUIE ., @FIE 1, L loess plateau A H L, E
e # A A field investigation, topography, rill
developmenta¥, ¥ £ /& J5 R K b B4 8Lk B/ A0, 4
YR B WAL ZA, SR8 5 i T8 7 8%, 8
T R ™ %) b TR AR A BR o) 1 8 5 Dt L O I o A O Tk
FOAE BT DRLIRG 552 b 8 A 2 it e KOORS00
L AN Gt A S R A R B SR 4R R
SISO L B TR ke R RS AR R A R IS
i TR R G AR YR AR A T S % XA B T AT A
KRB BB R, ©RE 2, LI gully
erosion 1.0, FEE LI A wet tropics, northern
Australia,South Africa 8, @¥REMFFTRFER S H
25 0 FH A — > A DX Ty I P X, 9 K

TRV b 308 R R 50 A P 3k 4l X5 1S B K 3 1 S
5 R R R SR IR R K T T 2, R T AR A AR
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X 3 WY AR TR X8 BT 7 AT b DX 3 3 452 ol A o AR v Y
kR, DEE 3,
oty , FE G IR A satellite image, using Landsat,
using aerial photography %5, i 45 1% & 1 T 2 i& /&
LA 3R W EE A BEE 0 i 3E B Y Landsat &
HI TR ZFR Y TR A & i ] 3 B3 &5 [RDKG
BT A 2 TR FE AreGIS 25 4 3K 14, fiE % %t 5%
PR BEAT A7 B B B R T T R AR R
FE A% PR | v A8 AR IO s ) RUBE 19 H AR AR R 4
183 (8] 73 A S 1) A2 Ak ik 5 iy 1 2 3 TR IF 58 5%
R, @FRE 4,
L, BB gully volume, gully feature extrac-
tion,dynamic process %, 217 16 PR 58 o o5& 1
T TE T A FEAE , 098 3 0 R R B L BE B TR R TR
B2E V0 B TE A R AR 09 £ O P Ak i 1 A2 A Y
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Fig.7 Keyword clustering knowledge graph
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Table 5 Keyword clustering affiliate phrases

RBE MBTFYREHES  FH

i

0 0.975 2006  ephemeral gully; soil erosion; bank gully retreat;shaped gullies; soil loss

1 0.803 2002  loess plateau; field investigation; topography; rill development; loess-derived soil

2 0.941 2011 gully erosion; wet tropics; northern Australia; South Africa; Ethiopia

3 0.940 2013 object based image analysis; satellite image; using Landsat; using aerial photography; digital photogrammetry

4 0.896 2016  morphology characteristics; gully volume; gully feature extraction; dynamic process; shoulder line

5 0.993 2000 model; erosion modelling; dimensional analysis; volume replacement; empirical modelling; 3D model
2.3.3 AT A WFSE AT AT ARSI R B 19932022 AR RIS i 4y AR R A S A H Ak

9 XU T, X A 0 AR AR A BT TR SRR R B 5 7
w5 A HE S B Ak 5 CER. w2 B B
T 1 Pl W G R 5 T U TR SR AR T T R
& SCHR 1Y O I, JE BIF ST A — A BT A A B
SR HER) SR PR I T W 9T 3 A A2 OC 1 B B I 1] A AR Ak
0. ASCHI CiteSpace # AT #9 burst I g, X &
PSR FEHT 15 09 5C B 1) AT S BT 8) 58 B o B 4
= W channel, digital elevation model, gully mor-
phology.land use &%, 3¢ B} i 46 J2& 5/~ ) (8] Bt P 242 35
AT A5 0GR  7E 8 Pl B 53 D7 125 5 R sl e 4 i L
B BEYEAE T . Horb  impact 1 Ry $64F 28 BoE i 45
e Y G BT 150 B 5 0 Tl AR LR AR 3 K i 2R
B i FIME 52 A 3T SE 4 52 B B 225G T L Al AE 2 1% U

\\\\\\\\\ LIS () RO T 35 A= i Jol 01 A Y 56
A A “ephemeral gully(17 a)”.“channel(15 a)” i}
B i3k S 7EAR I ) Y 3T 02 22 E TR i 4R . ARl
IR LA Gy B AT K I kA 5T R S 5 A

KER FEH RIEE FABRE HERE
ephemeral gully 1999 2.35 1999 2015
channel 2001 4.14 2001 2015
digital elevation model 2007 4.24 2007 2012
classification 2020 2.33 2009 2014
badland 2009 2.32 2009 2015
digital photogrammetry 2012 2.75 2012 2016
model 2002 2.36 2012 2015
gully morphology 2009 4.07 2016 2018
photo reconstruction 2016 2.39 2016 2018
deposition 2005 2.33 2016 2019
impact 2009 2.78 2018 2022
land use 1999 3.24 2020 2022
region 2016 3.01 2020 2022
scale 2017 2.88 2020 2022
topography 2017 2.54 2020 2022

AR AL B AR 3 AN B, O WA SRR R
BF ) S 19992011 4F, £ %O f 16 2
ephemeral gully, channel, digital elevation model,
classification 1 badland, 3% %6 3¢ i8] &2 M T X A~ By
BOIF 5 H R A B B TR B B2 R 1R T R L A
R N I 5 35 1A — U0 — v e i AR I E
SRR, O R AT B . Bk 2012—2017 4,
FH St ia) /& digital photogrammetry, model, gully
morphology 55, X L& ICHH iR [z B T 33X A4~ B B 1) BF 5%
U R B S I L IR B @ ORI IE B
SR B8 T IE A RURE, e [ T 2011 AR 28 A R AT
(4 [ 7K R A, ff P AR AL R R X2 29.6 7 kAR
s KA RTE S K, O K Az TS i AL B ) 3k By B
BFiE S 2018—2022 4F, £ % 5 ## §d 4 impact, land
use,topography &, IX 46 3¢ 4 ia] Jiz i T HbJE | 1 Hb
JH DX 35555 08 0 ol 14 52 Wi o [] Fof X 9 ok Xof 53¢ 486 PR - ) s
VER T LAHE S OGTE  JysRERTE I Dl ity e A= FsE ma AL B

a7 B B

1993—20224F

B8 1999—2022 £FXAMMARIEREHZH 15 HXBIRATHEE

Fig.8 Change characteristics of top 15 keywords related to gully erosion in strongest citation bursts from 1999 to 2022
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2.4 HAMARAEMBATHER
241 o REAKRF WHMAREARES T ENSEER
ZHE AR ZEF B T R0 2R R AR G R
%ﬁﬂiiﬁﬁ%ﬁv\%’éﬁi%ﬁ%%ﬁnﬂﬂ%ﬁﬂ&ﬁ%ﬁ&ﬁ
25 R SCR A 2D - A 3D S AR AR R
2D - Th7 0 A 5 AR S i L DU AT R e A L B
RO 8 3 VO ) T AN 5 F I o D00 0 455 3 J N
2o ARSI 2 OGS (GPS 5 .3D MUy B
5 KZ& 10 b,
2.4.2 ARFFRERE Fixerm LB £oE
N T IEE AR 5 A 1993—2022 4F 1Y is HAE Bl .
2D - T v St B A A R A R L RR S B — Y R
S QT R R AR BRI A 3 s T 1999 4R, J R

I 2 Us T 2003 483X 02 52 I AR BR 1 5 3
B, BRI RS b BHEOK SRR, 2D S T Ak
A ICSCHRAL i BB 19.8%0 . B BHEK -1 5
B 70 S BRI B 40 TR B R s F B 45
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DN 3 L B A R EUE 2010 4R J5 A His HI Tk ik
WIFSE AHE Kl B2 R 24 bR, o P 5 Y e e
5 N B e 2 19 75 kL AR DG SR 7 B 80 31,904,
L5 EFTIR A5 45 TR AR P8 K B L 3D Sz AR I
TERAR 2D 1 R 35 e 1 i AT ST R 5 5 i U Y
KEEHZ—,

R6 ARAMAREAREFEEFRERNIER

Table 6 Different gully erosion study techniques and methods at different stages
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