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Abstract: [Objective] Check dams, as one of the core projects for soil erosion control in the Loess Plateau region,

have played an irreplaceable role in preventing soil erosion and improving the ecological environment. By
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intercepting runoff and depositing sediment, check dams effectively reduced soil erosion, which in turn improved
the local ecological environment and agricultural production conditions. However, despite the remarkable success
of check dams in soil and water conservation, research on the perched water in dam lands on the Loess Plateau
remains insufficient, particularly in understanding the recharge process and mechanisms of the perched water. The
study is of great significance for the comprehensive understanding of the ecological function and hydrological role
of check dams. [Method] Based on this, dam lands were selected in typical watersheds of the Loess Plateau as the
research object, and using iodide and bromide ions as tracers, along with water level monitoring and chlorine mass
balance method, the recharge process of perched water in the dam land was systematically traced. The core objective
of the study was to reveal the recharge process and mechanism of perched water in dam land under different land
use types, and to provide a scientific basis for water resource management. [ Result] The results showed that soil
moisture in the dam land under different land use types followed the order: farmland > shrubland > arbor land >
grassland. Different land use types had a significant impact on the recharge rate of perched water in the dam land.
Specifically, the recharge rate of farmland was the highest, followed by arbor land, then grassland, with shrubland
having the lowest recharge rate, ranging from 32.94 to 60.96 mm-a’'. This difference reflects the influence of
different vegetation types and land management practices on the perched water recharge process, providing
important clues for understanding the hydrological functions of different ecosystems. Furthermore, it found that
when the precipitation exceeded 15 mm-d-!, water could infiltrate into the perched water and quickly recharged it.
At this time, the vertical infiltration rate of water was about 0.13 to 0.15 m-d-'. However, this recharge process was
not immediately completed as there was a lag time of about 6 to 11 days, suggesting that the recharge of perched
water has a time-lag effect. In addition, the results of iodine ion tracer experiments showed that the perched water in
the dam land had good connectivity, with a horizontal water transport rate of 6 m-d-'. This finding suggests that the
perched water has a strong hydraulic connection, which could realize the horizontal distribution and redistribution
of water within a certain range, and thus form a relatively stable hydrological cycle system on a local scale.

[ Conclusion] Overall, this study not only reveals the recharge process and mechanism of perched water in the dam
land, but also provides an important theoretical reference and scientific basis for further understanding of the perched
water in the dam land. Through these research results, the water resource dynamics of the dam land can be better
grasped, and technical support can be provided for soil and water conservation and ecological restoration in the
Loess Plateau region. These studies can provide strategies to optimize the management and maintenance of check
dams, and further promote the protection and improvement of the regional ecological environment.

Key words: Check dam; Soil moisture; Ion tracing; Chlorine mass balance; Groundwater
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Fig. 1 Situation of the study area
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Table 1 Basic information on dam land under different land use types

R LVAI BN AE

} HhEE o E PR RK IR
vl a3 G Bulk R
pH Geographical Average perched water
Land use Latitude/* Longitude/® density/ Elevation/m
position depth/m

type (gem?®

pedath 36°41'38" 109°31'19" 7.18 157 1056 bk A -2.98

i 36°42'01" 109°31721" 7.32 1.58 1102 btk Aeeb/ —
FrAH® 36°42723" 109°3105" 7.13 1.47 1112 bk Al -4.16
A 36°42'18" 10931'01" 7.12 1.61 1106 bk Aot -4.18

(DFarmland, @Grassland, ®@Arbor land, @Shrubland
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PWD=H,-H,-H, (7

X, HA BEEKH BRI EILRES (m) , H AZFLEFRLIEILRIEER (m)
Ho WA ALBR I AEERS (m) .

MERAILLE?
HO
HREO
PWD
H2
EERKE®
H]
MEATLES

(DHOBO water level gauge; @Measurement tape plane; @Ground surface; @Perched water surface; &Measurement hole
plane
2 HOBO /KA it~ = B
Fig. 2 Schematic diagram of HOBO water level gauge
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Fig. 3 Soil particle composition in dam lands under different land use types
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IR SWS MR ICAHEA L > 4 H > B > Fr A ;  100~200 cm A1 200~300 cm P, A[F s
FIFHZEALT SWS ARICAAR H > FEA L > TR AR > Bt (P<0.05) o B4k b, A[FE TR
HAFHIHL SWS Fifi F 2R B IniZ i E K, B 200~300 cm>100~200 cm>0~100 cm. 0~300
cem PN, KL SWS KH BE K THEARM ., FRARMAME (P<0.05) .
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1200} (] %M Farmland T
[ #Hb Grassland

1000 B 7+ A Arbor land
B i At Shrubland

T f#E/KE Soil water storage /mm
N (@) o0
S S S
= S S

[\
(=]
(=]

0~100 100~200 200~300 0~300
¥ Depth /em

. RS FERRA—LEAFBEEENZERLEE (P<0.05 , NGFRERRF—REPRAAE L2 5 2 5 2
% (P<0.05) , F[A. Note: The upper case letters indicate significant differences (P<0.05) between different vegetation
types in the same soil layer, and lower case letters indicate significant differences (P<0.05) between different soil layers of the
same vegetation type. The same as below.
B 4 ANTE) bt R ST T 00 - 3 fif K

Fig.4 Soil water storage in dam lands under different land use types
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5 AN [F) 3R FH 27 T U = 3 K S5 A G T B
Fig. 5 Soil water relative deficit in dam lands under different land use types
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Fig. 6 Soil volumetric water content in dam lands under different land use types
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Fig. 7 Soil chloride ion concentration in dam lands under different land use types
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Fig.8 Perched water recharge rates and chloride accumulative age in dam lands under different land use types
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Fig. 9 Characterization of perched water fluctuations in the dam land

232 NTUREFDRER BRMKEHER KA I e & 222 i 10a ios. 8
H 8 HZHI Aso HA MAREMBIME 7, HZE 8 H 16 H Augo HH HI B —IRBLE FI(H,
WM 1125mg L 9 H 5 H IS Ik ggue(E, WA 80.5mg Lt Ay 1 HUTILES 17
9 H 11 HHI—REHR UG, RN 40.89 mg L1, 5 11 AR AR B8 IR B 1 WA 30 i 1)
EREES, HIE TR Ao PR T Ao Mo dlI I 11 sS4 FE WAt L) H 3,
THEH EERKBERIZFEIERE N 6 md s

KA I PR - AR AN 10b TR Auso I Ao 1 1 P 8 I AN [R] 9 2
PIVRES T o Ao TFHFAEZ MNMRE TIREEEAE, 456 HKERIM (>15mmd?) FFEKHE
2 FEOURE FRAR AR A B E R K, ARAEE—E B S IN ] Ji I PR K
Ao R P 1 3 PR B U BRI R], THE R I TR 2908 6~11 do BbAh, AR 13
TR WAL HH UL R TR B2 1R b 2 KSR, AR B K [ NIB I 2 0.13~0.15 m -

1
o

http://pedologica.issas.ac.cn



+
Acta Pedologica Sinica

— 12

2 1201 al " A
390 AN =

%ﬂ 60 / \ / N AZO
= 30 / N e e N

— 0 —-—o/—o—o—:-o/ .\o—o—:/.

07/31 08/09 0818 0827 09/05 09/14 09/23 10/02

<120 - i
= 90 b ,’ TNy - o« T A
o0
E 60 / ““/K/o :K\\/ "\ T Ay
=30 {9/) \ .
S | g -
o) 0 =—e

g 07/31 _08/09 08/18 0827 09/05 09/14 09723 10/02
= 30(gc)

K&
=

Precipitatio

o O

all
/31 08/09 08/18 08727 09/05 09/14 09/23 10/02
H it Date/(mm/dd)

0

-~

B 10 A< F3UH A B T RINR I 5 AR L

Fig. 10 Change situation in iodide and bromide ion levels in agricultural dam land
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Table 2 Characteristics of different types of groundwater in the Loess Plateau
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