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Research Progresses and Future Prospects on Soil Pipe Erosion
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Abstract: Soil pipe erosion is a special erosion process caused by the formation and expansion of underground soil pipes. It
makes important contributions to the development process of gully erosion and the gravitational erosion processes, such as
landslides and collapse. It mainly affects the runoff-erosion-sediment transport process of the slope and watershed by
changing the near-surface soil hydrological conditions. However, due to its concealment and complexity of genesis, related
quantification research faces great challenges. Based on the bibliometric analysis method, this paper systematically reviews
the development history of soil pipe erosion research and identifies the hot spots and development directions in the field of
soil pipe erosion research. Aiming at the current research focus, this paper overviews the dynamic process of soil pipe
formation, summarizes the multiple factors affecting soil pipe erosion, and analyzes the dynamic mechanism and harm of soil
pipe erosion. In the future, it is necessary to innovate the monitoring methods of soil pipe erosion, clarify the dynamic
mechanism of soil pipe erosion, quantify the contributions of key influencing factors, and develop a water erosion prediction
model containing the processes of soil pipe erosion. This will provide a scientific basis for soil pipe erosion risk assessment

and optimization of governance measures.
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Fig. 1 The changes in the number of publications and citations related to soil pipe erosion since 2000
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Table 1 Bibliometric indicators of the countries with more than 20 publications

FP rRyxwE 4 #elE His Vi Gl
Country Publications Rank Citations Rank Betweenness centrality
2%[® United States 207 1 6526 1 447.60
H [ China 176 2 4096 3 239.67
BE[H United Kingdom 69 3 4214 2 69.98
BRF Italy 52 4 1605 8 51.59
2% Netherlands 49 5 1070 9 26.45
B A Australia 48 6 1624 7 187.41
PEIEZF Spain 47 7 1708 5 161.40
LIRS Belgium 39 8 2721 4 39.80
H A Japan 37 9 986 10 72.57
JnZ=-k Canada 37 10 1635 6 136.97
R B Iran 33 11 548 15 45.62
% France 32 12 837 11 205.95
f# [ Germany 29 13 768 12 232.29
ENJZ India 27 14 702 13 1.71
%% Poland 27 15 577 14 12.44

BT hruE b AR 55 WG (http://bzdt.ch.mnr.gov.en) [ FE A (3 &5 GS(2016)1667 5), A
L T RSCERT 30 MEFKZAFIAERE (B 2. GREW, EE. pEREEAMUL SRR
%, HEMAEERS, BRT —NE1ERSE BRI CLEFIRN . S RRIREE O, TR T Fae
MR EEMZE (B 2a). thAh, SCE sthfE— B E gm e m. B, SEIREZK (o
BRI sk, mMadE) ZREER%, ViEMEEER (e, FRE. FH¥EF. #ad)
Z (AR R . SRz i — P R, EESPEMGERINE, Hogm 251
Finf, EESHE, wES5H 2% (B 2b).

http://pedologica.issas.ac.cn



+ B R
Acta Pedologica Sinica

(a)
. ~ || &3t ()
e - =, S || Publications
. 5 B » <~ 210
Ynited Kingdom -, :
Poland z - RPN .
7 LHHE i ' Canada -
S N China o A% Eqi] KR
P HE S - i@ Turkey H % . B 5ol
SpﬂinA 'FUI\.W .0 e ,.‘ ® Japan United States (.'“"“
taly ° £ 1
B @ % : p
Egypt India N @3
C BRI TRV g B @
Ethiopia Malaysia - Brazil
” ) 4 ‘ [ ]
K2
; : b Hi4 4E
South Africa AR T P EE
RN = ventina
® Australia . Argenfiha
- L]
v )
New Zealand
o e
HH 5 GS(2016)1667 % FIABEHD Wb
(b) e a2 &
=7 e
2 B ok oeE £
% v B MEa £
Yoo & B oS g
Z & 43 2R < D
% * 7 2 2 < g N >
2 5 9 7z & W2 = $
2 % 3 8 2imm X s
&, % = 5 esEw oy
2 -z =2 > <
% L T aw ! & N
P % \ ¥
%,
%y,
Q#m@ )‘%&5 2
Zech ) do‘“&
Pupy, AW
c: o
é(@ﬂl (lg) )
L Sy, (1
w:lzman as )
% - \
gﬁu‘ls“WE”""Pla(7) .\ \
;[ France (26)
3 \es@m ﬁ@c
a‘é@ Un\\ea Sl c"han_y (19
V)
.
(*12)
<R
F
¢

e @) BN ORZE R RS, BAR, RSCREME; BRSO FERAREE R, FA-RENERSERREE. ()
I FAC FERIE 5 A B R iZ B SO R E PR A AR SOl RO, ERRSER SR, LMAUR SRR, B RR
HEHATZ . Note: (a) The size of each circle represents the number of publications of the corresponding country. The larger the circle, the greater the
number of publications. Circles of the same color denote countries within the same collaboration cluster, reflecting strong collaboration among these
countries. (b) The length of each arc boundary represents the number of publications with international cooperation; longer boundaries correspond to a
higher number, with exact numbers shown in parentheses. Line thickness reflects collaboration frequency; thicker lines indicate stronger collaboration.
Bl 2 RICEAT 30 ERZMMEERNE: () BN (b SIEHRZE
Fig. 2 The collaboration map among the top 30 countries in terms of the number of publications: (a) Geospatial distribution;

(b) Chord diagram of collaborative frequency
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Fig. 3 The keywords network map related to soil pipe erosion studies: (a) Changes with time; (b) Cluster analysis
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Table 2 Research hotspots and representative achievements in soil pipe erosion studies
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