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Fig. 1 The intensity of soil erosion on the Loess Plateau and an overview of the study area
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@]{EE@ a4 {E[zo] El] . Fig. 2 Diagram of burrow and mound profiles

of subterranean rodents
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Fig. 3 Frequency distribution of topographic conditions for foraging and burrowing activities
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Tab.1 Comparison of soil properties between mounds and undisturbed soil

HUBRAH (%)
R A (glem’)  LBREE(%)  HURIFKE(cm/s) (A GrigA Bk
(0.05~2 mm) (0.002~0.05 mm) (<0.002 mm)
B 1 Fr 0.99+0.07" 62.6+2.46"  0.000922+0.000027"  22.84+7.84" 70.20+6.33° 6.94+1.55°
KAz 1 1.1540.06° 56.6£2.32°  0.000827+0.000028"  24.23+8.29" 68.56£6.84" 7.02+1.79*

e R PSR N T R R 2 , FBR IR NG T 3R AR AL 2% 7 5 (P < 0.05).
43 BiRESNLIERZES

4—10H X6 H MBI P, 7E665 m’ A58 B 1 3 ic S R & /S84, Bt s
PRI 7NA o XA FE DB H8 4) SR B AR AR BT S Rk A geit (2) . R T
HANS5~10 cm, W 7XTREH8~40 cm, I 7IRE N9 em, R EIE 37 £ F
¥+ AR 1037 em®s JEAEIRTE AR H6~15 cm, 7R H72~123 em, “FEIiRE T
TRIZEM104 em, 3838700 372 A 091 + AR B 6610 em?®, 3 i >R 815 s AL 7S



1332 B 2E 4 80 %

K2 RERMEERRENRSH
Tab. 2 Parameters of foraging burrows and dwelling burrows
7R BoECD)  NERCem) TSR (em)  SEERSOREE (em) S AR (em®) & EAER (em?)
KER 58 5~10 8~40 19 1037 60146
JEATE R 11 6~15 72~123 104 6610 72710

o3 A £ AR FRES [ oy A an &l 4, 25 SRR, sl R BN s AR B 4 AR/ IMBE 2L
i AN (1 BB UK 1 VA () Data oY <10 ol o . A AN S5/ A 1 313 v I N ey 5 S B 7/ BT B U K ol
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Fig. 4 Spatial distribution of volume of excavation mounds
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Tab.3 Parameter values of soil transport flux for excavation activities of subterranean rodents from April to October
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B B B B i
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v, 1037 cm’ v, 6610 cm’ )+ AR
4, 8.50 cm 4, 59.89 cm T s i g
B, 8.50 cm B, 29.50 cm MRz b g
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0 13.16° 0 13.16° W
A, 8.28 cm A, 57.43 cm Hb TR gz B S K3

B, 8.28 cm B, 28.73 cm HbARIZ BE B KT i
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The contribution of subterranean rodent excavation to
soil erosion in the Loess Plateau

BAI Xiaoliang"?, GENG Haopeng"?, LIU Ru"’, CHENG Weiming’, PAN Baotian"*

(1. College of Earth and Environmental Science, Lanzhou University, Lanzhou 730000, China;
2. Key Laboratory of Western China's Environmental Systems, Ministry of Education, Lanzhou 730000, China;
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Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: Subterranean rodent excavation activities constitute one of the factors influencing
soil redistribution and erosion on hillslopes. Investigating these activities in depth contributes
to a better understanding of the complex mechanisms of soil erosion. To explore the spatial
distribution characteristics of subterranean rodent excavation activities and their impact on soil
erosion in the Loess Plateau, this study conducted six months of fixed-point repeated
monitoring on a typical hillslope (665 m®) in Pingdingshan, Huanxian county, located in the
central part of the Loess Plateau. Utilizing unmanned aerial vehicle (UAV) surveying combined
with field investigations, the study tracked the spatial distribution of subterranean rodent
excavation activities, analyzed their effects on soil properties, and quantified the soil erosion
generated by excavation activities on the study hillslope. The results indicate that: (1) Subterranean
rodents exhibit a preference for feeding and burrowing activities in areas with gentle slopes,
dispersed flow, and convex slope regions. (2) Excavation activities decrease the bulk density of
fresh soil mounds by 14% (P < 0.05) compared to undisturbed soil, while porosity and
saturated hydraulic conductivity increase by 11% (P < 0.05). (3) Over the observation period,
subterranean rodent excavation activities overturned 0.13 t of soil onto the surface, with an
associated slope transport flux of approximately 2.18 cm’/(cm-a). If all these fluxes were
converted into soil erosion, the erosion modulus would be approximately 397 t/(km’-a). These
results highlight the significant role of excavation activities in soil redistribution on hillslopes
of the Loess Plateau, contributing to approximately 10.1% of the total soil erosion, which
warrants attention in future assessments and modeling of soil erosion and loss.

Keywords: subterranean rodents; excavation activities; soil erosion; Loess Plateau



