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Abstract: [ Objective ] The dynamic changes in soil moisture and its response to rainfall in earth-rocky
mountain areas of North China were analyzed, and the characteristics and laws of its rainfall response
recharge were revealed, aiming at providing a reference and theoretical basis for rational utilization of water
resources and water conservation in this area. [ Methods] This study focused on typical natural barren slopes
in earth-rocky mountain area of North China, employing in-situ monitoring to collect real-time data on soil

moisture at different slope positions for detailed analysis. The dynamic response characteristics of soil
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moisture to rainfall and its intrinsic patterns were studied. [ Results] (D The average annual soil moisture content
along the slope exhibited the following pattern: bottom slope (20.3% £+5.5%) > top slope (19.5% +5.7%) >
middle slope (15.9% +7.0%), and in the vertical profile, deeper soil layers had a higher moisture content than
that in shallower layers. @ The response rate of soil moisture to rainfall was significantly faster in the middle
slope (1.50 h) compared to that in the top (4.10 h) and bottom slopes (2.80 h), and in the vertical profile,
deeper soil layers responded to rainfall more quickly than shallower layers. @ The average rates of moisture
replenishment and depletion due to rainfall were as follows: middle slope (1.4%/h, 0.3%/h) > top slope
(0.9%/h, 0.2%/h) > bottom slope (0.7%/h, 0.1%/h), and in the vertical profile, the replenishment and
depletion rates were higher in deeper soil layers than in shallower layers. [ Conclusion] In the earth-rocky
mountainous area of North China, when rainfall exceeds 2.7 mm, it can effectively recharge soil moisture on

slopes. Additionally, the responses of the middle slope and deeper soil layers to rainfall were notably more rapid.

Keywords: earth-rocky mountain area of North China; slopes; soil moisture; rainfall
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Topographic map of study area and landscape of test area
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Table 1 Basic situation of slope sample land in soil and earth-rock mountainous areas of North China
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Fig.2 Moisture monitoring device at test plot
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mountains in North China during study period

3.2 TEEKSTHIFE
3.2.1 REHAE LAY T IO X R R
fiE K - HEIK S 7 AT 19 43 A R 43 g B 2R ORR 2R, B
Zoh 10 A BIWRAE 6 H L iZ B L 35 A B u F
B, K SBRMAMIT R E, T HESKER
17.5%£0.05% s =2 7—9 J1 i I 30 g W 43 A L+
HER HARFLE T A, S oK i P sh 2, R K
oA 20.6%+0.07%.

P T A4 BT A A [R] 35 A7 - 3K 43 3 28 A8 Ak 5
A b — 3, F Iy e T A R, K 43 D Bl A B
FE ORI 7 - AR FroK it Bl 19.5%0 £5.7%,
R 15,926 £7.0% . F3H 20.3%0 £5.5% , K I
P2 2001 B3 b R T I R ok L 2 5



% 6 3

J A AR b A 1 D3 T 398 K S 2 25 78 A B EL Xk R T 6 o )3 81

P B % (p<<0.01), £ 0—10 cm Al 10—20 em +
2 TR KD A b 3 B B 5 B ek A, b
Yok 20660 £5.1% . HHH 20.3% £5.6% . FIh
17.8% +3.3% ; f£ 2040 ,40—60 cm Ml 60—80 cm
T )E P S KRR T I (21.9% £4.1%)
> EY18.9% +4.0%) >H ¥ (12.8%6+£3.5%)

7 08 e
N 0.6 a 0—10cm ]
' 100 :
W 0.4} {200 =
o A /\f\ &
402} SN N ATAN M‘\P 1300
B \,JN\ — \’\Nﬁ»‘ N
H oo - . . 400
20201014 20210114 20210414 20210714 20211014
H #i/d
S 0.8 T w T T T 0
T L r] |1|r]
. L b 10—20 cm ]
- 0.6
& 100
0.4 {200 ﬂﬂéﬂ
% o
aoonl N RN I )\N\ WAL 1300 2
B ‘\} N WYY N
H o - - - 400
20201014 20210114 20210414 20210714 20211014
H #i/d
Fa 08 T w T T T 0
T L r'| |1|r’
- 06f ©20—40cm 1100 g
g g
w04 {200
4 02} N {300 &
B w
H o - - - 400
20201014 20210114 20210414 20210714 20211014
H #/d
{; 0.8 w ML B O T] T 11' ’ 0
o 06f d40—60cm {100 &
g E
i 0.4f . 1200 oH
% | 1/ | E
41 0.2} NN {300 &
B
H o0 - - - 400
20201014 20210114 20210414 20210714 20211014
H #1/d
~ 08 e S 0
g LU B 'I'] l]" ]
S 06l €60—80cm 1
' 100
@ 0.4 | N FHl ~200ﬂﬂéﬂ
v M | Z
0.2 _’L\NJL,\M\! \N\\MM ] &
; ‘\M\I 300
H o - . - 400
20201014 20210114 20210414 20210714 20211014
H #i/d
¥k — Yk WF [

B4 Sit+tALRKFEEHARANTFEARSHESTUEHE
Fig.4 Dynamic changes of soil moisture on slope of earth-rock
mountain in North China during study period
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Fig.7 Soil moisture replenishment and rates at different slope positions under different rainfall events and vertical profile
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