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Research Progress on Gully Erosion Monitoring
Techniques and Methods from 1993 to 2022

—A Bibliometric Analysis Based on CiteSpace

Xiao Zhicai?, Guo Mingming®, Wan Zhaokai*, Chen Qiang'
(1.College of Geographical Science s, Harbin Normal University »
Harbin, Heilongjiang 150025, China; 2.Northeast Institute of geography and
Agroecology » Chinese Academy of Sciences, Harbin, Heilongjiang 150081, China ;
3.College of Resources and Environment, Jilin Agricultural University, Changchun, Jilin 130118, China)

Abstract: [ Objective | In order to provide references for promoting the development of breakthrough research
methods and techniques for monitoring of gully erosion, the status quo, progress, and trends of the research
technologies and methods for monitoring of gully erosion in the world from 1993 to 2022 were analysed and
the development trend of the research technologies and methods were summarised. [ Methods] A total of 376
English language research articles from the Web of Science were selected via a bibliometric approach using

the CiteSpace software for knowledge map analysis. [ Results] @ Research on gully erosion shows an upward
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trend during 1993—2022, with a rapid development after 2013, especially in 2020 (47 articles). @ China (20.
25%) and the United States (10.44%) had the highest publication outputs among the main research
countries. In terms of the citation frequency, the United Kingdom (70.85 times) and Belgium (72.89 times)
had the highest citation frequencies. Among the top 10 influential research institutions in this field, there
were four institutions from China (Chinese Academy of Sciences, Beijing Normal University, Northwest
University of Agriculture and Forestry, and China West Normal University). The most influential author is
Poesen Jean, with only one Chinese scholar in the top 10 in terms of publications. @ Co-occurrence of
keywords indicated that current research on gully erosion mainly focus on the spatiotemporal distribution and
changes, influencing factors, and mechanisms of gully erosion. The diversity of techniques and methods had
been gradually increasing, with 2D plane measurements being replaced by 3D volumetric measurements, and
the integration of multi-technology had become a new trend in the field of gully erosion. [ Conclusion] The
development of techniques and methods for the study of gully erosion has a bright future, emphasizing the

combined use of a variety of techniques to improve the accuracy of the measurements, which is conducive to

the development of the discipline.

Keywords: gully erosion; techniques and methods; research progress; CiteSpace
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Web of science core collection data retrieval strategy
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Table 3 Cited literature frequencies of major research institutions in field of gully erosion (Top 10)
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5 P b e bR 4 K 2 13 234 18.00 0 6
6 BHRZ R K% 9 744 82.66 3 8
7 BRI R DA p R 8 218 27.25 1 6
8 (LRSI Ne 8 63 7.87 0 3
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270

K - PR R

544

2.2.4 AEE SRS Hap Bk e MEHGIEML
IR 1 BE A% LA L 5L — BF 5 b B 5 3 1
V2R 28 DL B U P 1Y) 430 45 N ) AU 2 3 AR SC L i
NSO 3 O BAE . BT AR IR (B 5) BT 48 A1
172 L. R APV T EEHFHE SO BT E
BRI Z AR « ] (Poesen Jean) , 3t % 3C
9 J BTN EL 921 L IIBEE K 102.3 W/

s >N

\Zhao, Yiyang

¢hang, Yan

dekerckhove, L

oesen, J
Marzolff, Irene

Nyssen, Jan
Frankl, Amaury
Ries, Johannes B d'oleire-oltmanns, Sebastian

Poesen, Jean - 3
@ang, Jiuchun

@Wang, Ranghu

Momm, Henrique G

achtergaele, J Adgo, Enyew

AR IR SCURB B CRT H A B R8T A
MTTAE U N AN B9 B2 W 7 o T v A 2 5 R 22
B ASUAAR BEAE AN N S8R S A AR B 5 1K B L
T 1 2 A S i ORI 2 W 4 DI O = 1 Kk (7 D)
PRI 9 /. X R T [ kA B [ PR
R S BB 5T A8 1% SUEE A AR KR K A 5
AN S R e e oy | Y SN e (S

Ferro, Vito

. Di stefano, Costanza
Lfil?eng, Jiayong

Luo, Mingliang
(Zhang, Bin
= QNang, Lei

Maerker, Michael

Liu, Baoyuan
LiuyHui',

“Yang, Dan
Wu, Yongqiu

Wells, Robert R Cheng, Hong

Cruse, Richard M

Castillo, Carlos

£ Wang, Nan

Boussema, Mohamed Rached

;('&Zhang, Shuwén 4

Schnabel, Susanne

¢Dai, Wen (Gomez-gutierrez, Alvaro

Fuller, lan C Tang, Guoan

Marden, Mike

B 5 EESEREREMREE
Fig.5 Author collaborative link strength knowledge graph

F4 TEFHREXEBE S| XEAET 10 4L

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
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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
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Fig.8 Change characteristics of top 15 keywords related to gully erosion in strongest citation bursts from 1999 to 2022
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Table 6 Different gully erosion study techniques and methods at different stages
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