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Fig.1 Geographical map of the Three Gorges Reservoir Area and location of the study area
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Fig.2 Temporal changes in water level of the Three Gorges Reservoir from 2006 to 2018
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Tab.1 Basic physical and chemical properties of tested soils at different water levels

K R R W/ % BRL% Wik % HE/ (g em™)  BILBUE/% AW/ (g k)
LE 46.41 £2.06¢ 51.34 £1.90a 2.25+£0.21a 1.59 +£0.11¢ 42.16 £3.77a 4,16 £0.28a
ME 38.43 +0.83b 58.22 +0.80b 3.35 £0.04bc 1.52 £0. 10bc 44.60 £3.73ab 7.92 £0.25b
HE 35.80 £0.92b 61.17 £0.87b 3.03 £0.06b 1.40 £0. 14ab 49.52 £4.92bc 9.90 +£0.36¢
CK 29.18 £0.46a 67.17 £0.29¢ 3.65 £0.18¢c 1.26 £0.21a 54.30 £8.50c¢ 12.59 £0.62d

TE < [7] — S A [R) NG A B R AN [ KAz w8 e S P B 22 S B 35 (P < 0.05)

R2 FRKEEEREAREILIREARFFE

Tab.2 Basic features of soil aggregate pores at different water levels

KA o fLBREE/ % FL B HE FL BRI S R AR F 2 SBHERC R/ (1077 pm )
LE 12.46 £1.37a 3199.46 = 871.44a 452.00 =80.13a 0.58 £0.02b  2.52 +0.08a 30.91 +7.36¢
ME 16.13 +1.65b 4588.96 +444.84h 772.25 +43.18a 0.56+0.01b  2.71 +0.07h 18.58 +2.79h
HE 24.11 +1.28¢ 6284.50 +677.79¢ 2991.75£591.98b  0.55+0.0la  2.80 =0.03c 7.10 £0.83a
CK 30.83 £2.91d 7379.33 £1321.51c 5121.50 =802. 42c 0.54 £0.0la  2.87 £0.02¢ 2.72 £0.60a

TE « 7 — SN R /NG 8 R AN [ KAz w8 e FLBR AR AiE 22 5 422 (P <0.05)

LE
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Fig.3 Two-dimensional and three-dimensional images of soil aggregate at different water levels
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Tab.3 Correlation analysis between soil aggregate microstructure and soil properties

5 A o i1 5 1 AL B I A S 8
S5 M RFAE FEAEFE A A brag A biE A KE BFL B EERIIR 3
LB -0.78* " 0.79** 0.56" —0.74" " 0.73*" 0.93**
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Change Features of Soil Aggregate Microstructure in the
Water-level Fluctuation Zone of the Three Gorges Reservoir, China

ZHANG Shujuan'*, HE Xiubin' , BAO Yuhai', TANG Qiang'
(1. Key Laboratory of Mountain Surface Processes and Ecological Regulation, Institute of Mountain Hazards and Environment,
Chinese Academy of Sciences, Chengdu 610041, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; The 30-m water-level fluctuation had led to complicated changes in terrain, vegetation and soil,
especially soil aggregate microstructure in the riparian zone of the Three Gorges Reservoir. In order to clarify the
influence of periodic water-level fluctuation on soil aggregate microstructure in the Three Gorges Reservoir, the
topsoil samples were collected from three different water levels of the riparian zone (145 ~ 155 m, 155 ~ 165 m,
165 ~175 m) and from the bank uplands (180 m). Soil at 180 m was used as a reference group since it was not
subjected to inundation. In this study, synchrotron-based X-ray micro-computed tomography and digital image
analysis techniques were used to analyze the change features of soil aggregate microstructure. The results showed
that: (1) Soil aggregate porosity decreased significantly with the decrease of water levels. Compared with the
porosity of 180 m, the porosities of 165 ~175 m, 155 ~165 m and 145 ~ 155 m decreased by 21.80% , 47.68%
and 59.58% , respectively. Pore number and pore node number decreased significantly with the decrease of water
levels, and the maximum reductions were 56. 64% and 91. 18% , respectively. Pore fractal dimension decreased
with the decrease of water levels, while Euler number increased with the decrease of water levels. (2) The porosity
was mainly comprised of non-capillary porosity that diameter larger than 100 wm, accounting for more than 90% of
the total porosity. With the decrease of water levels, both the storage porosity of <30 pwm and the capillary porosity
of 30 ~100 pwm increased firstly and then decreased, while the non-capillary porosity of > 100 wm was significantly
reduced. (3) The pores were dominated by the elongated pores. With the decrease of water levels, the percentages

of regular and irregular porosities increased significantly, while the percentage of elongated porosity decreased. Tt
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can thus be deduced that periodic water-level fluctuation of the Three Gorges Reservoir had significant effects on
aggregate pore number, pore size distribution, and pore morphology, which had a significant correlation with soil
particle composition, bulk density and soil organic carbon content. The changes in soil aggregate pore features with
water levels could be attributed to the impacts of inundated duration, inundated depth and wet-dry alternations. The
research may have profound implications for studying soil erosion mechanism and bank stability in the water-level

fluctuation zone of the Three Gorges Reservoir.

Key words: aggregate; microstructure; synchrotron-based micro-computed tomography; water-level fluctuation

zone; Three Gorges Reservoir



