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Dynamic response characteristics of soil moisture on slope cultivated land and

abandoned land to different rainfall intensities in Loess hilly region
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Abstract: In order to reveal the response process of soil water content to different rainfall intensities under different land
cover modes in Loess hilly region. This study selected the cultivated land and abandoned land in Fengjiagou small watershed
of Shanxi Province as the research objects. Based on the observation data of rainfall and soil water content in hours from
April to October 2019, the response of soil water content to different rainfall intensities was analyzed. The results showed
that; (1) The influence depths of light rainfall, moderate rainfall, heavy rainfall and torrential rainfall on soil layer were
20, 20, 60 cm and 60 c¢m, respectively. The main form of rainfall—light rainfall had little effect on soil moisture in the
study area. (2) During each rainfall intensity, except 0—10 c¢m soil layer, the soil water content of the cultivated land was
higher than that of abandoned land, and the soil water content of each soil layer in the cultivated land changed significantly
under heavy rainfall conditions, while the soil water content of abandoned land was only increased in 0—10 ¢m and 10—20

cm soil layers. (3) The content of soil water among soil layers had different response to rainfall, and the response of surface
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soil moisture was more responsive than that of the deep soil water content. The maximum average soil water content appeared
in 50—60 cm soil layer in the cultivated land, while the abandoned land appeared in the 30—40 cm soil layer. (4) The
soil water content of the cultivated land was higher than that of the abandoned land, indicating that appropriate crop planting
in this region had a better role in storing soil moisture. The results of this study provide a scientific basis for the efficient

utilization of regional water resources and the prevention and control of soil erosion.

Key Words: Loess hilly region; cultivated land; abandoned land ; soil moisture; rainfall

TR A S DR AR A R Y TR EEBR A [N, R ARl T 52 A i i O B [ Pf i 5
Wi E 3 — A — R AOK PRI A B IR RO A2 B R | 3 B SRR B 5 R 3R s
SO R e S Horh BRI MK A3 R A SRR, AR T Sk DX - MK SRR 7 A B
FEHIFR B P A AR DR R A AR A 2B X 22— AR A R R AR K AT R A £
TPE AR B RS AL B NI B (¥ S S, L K A 1 o3 A 38 B K e R L A i s H
BAAE o IAVFOIF R GE ST AN (] 58 8 B R X —E SR 43 1) 5 ) 2 B DX BB AE 25 PR IA B ARl v o ek K R 11

TR T3 A2 A3z B eF 3 R 8 W0 17 -5 S K SRR R R R 5 A 5, I B IR P 8K S A
AR e SAESIIRE . HATE N AMFSE#E TR R L 73U 13K 5 sh 3 A A AAS [6] 58
JE RS 3K S35 B R B A B X 7E P R W TR X T PR TR ) AR Fe s X AR X T T A
TAE AR XA BT 5T 3 W R I R 22 e of - M85 K R OS2I AN () 51 a0 5 M1 48 4 g 38 A T/ N R )
FER BN FAF R TSR I R iy AR SR Kdme /D MiAEHU G 4R A b
Ve 3t 0] P e 2 LR SR 5 7 5 M A VG g 0 D0 L (¥ B 7 % LR W o B, 2 i K 52 B B 0K 3 1
TR EE R T B 2 A B 3K 43 b TR B /N A TG U R VR DX A B e AR [ 3 R i - K
G AR AAFAE S35 2 5, % 2 AT A DX 10 FF 5 3 P A A R £ o ke J2% 190 582 0 % B 2 8 o vy 347
TEARIR Fr e IX IS e B S 5 K R AR A AN R B AT B O AR DG R EAR SRR, Bt o W 984 T HG AR
DB AR R X A A DR T R AH IR B ST B T RAE M X R TR AR,
UNAERIAL A Pl VA /NS A B 5 35 W] S K 7 X6 S [ i 32 g T 80 ) RO A 1 Y 25 28 e, /NP R L AN 22 5 LR 2
EHER A WL E , TR R AT 1K 323 1 BT 8 i BB xR T S AR L AR T/ N S 5 s e T
R HEK AT S A ] 8, R SOK RAE R BT AR R L RIRER R T R K S sh AR A
AR, Aty XK B IR A& BRI ISR 1 o S0 SRR SR T BT BRI X T B g JUAR 78 e g 9 A%
X SR 7 BB A Bl % DKt b = X T 4, IAF R SUARAEA B AL K RO B sh Pk H 4% 2% 78
BT ST I XA ) 1 st R 38K o3 ) A2 A R AR LR R e 7K e s i I AL 1) © 28 A DXl 4
W AZSORAPERT ) E UI TR M AR SRS U BT AR G TAE

BT, AR SO 4 5 BRI L P 48 V5 S0/ N A D SRS X, LA B M R T R BT SRR 4R
ARG T AR LR T 0—60 em 3K B9S2 (AL, DI B8 4 F B XK 4 BEIUR] S (1R 22
et

1 HREHR

AT + BB DX LU PE 25 15 G0 7K A AR Rl (A RN #8 5E Hh ) V5 S ORI 5% IX. | L REAC I 150 D
F 1, T XM B B oA bES 35°577, R 48 110°48" Vg4 1038.7 m, M A PU AL & R pa G, WA & 3, Tl
S5 DA P I L DORR P ] YA A o0 32 SR T R T 2 T R R PR KU AR 9.9°C I IR
TR -19.8°C , e i RN 38°C, LA 150 d, 4EFE T 631.8 mm, 478 K B 1k 1749.4 mm, A5 X 4 4

http ; //www.ecologica.cn



334 JAE = 492 %

KRy R 3 B E B A 75 (Agropyron mongolicum) 45 - ( Xanthium sibiricum Patrin ex Widde) )
5 ( Setaria Beauv ) 55 RIRAYLANFIME ( Robinia pseudoacacia) MM ( Platycladus orientalis ) %5 N T AR,

R1 HHERERL

Table 1 Basic information of experimental sample plots

FEHIZE R ez e W . FLBE
. Bulk density/ .
Sample plots Gradient/ (°) Aspect/ (°) Coverage/ % 3 Porosity/ %
(g/cm’)
AHF L (4FF) Cultivated land 15 180 25 1.30 51.42
&3 Abandoned land 15 180 17 1.34 49.08

2 BERIE K 5

AWFFIFRET 2019 4 4 H—10 H , 7ERFFE XN Rl —HUE 5505 T 20 BIBCA T AR 20 mx20 m 1Y A A b
(ATF) MRS, AR+ 50K o BR T Z [0 50 em /K V8 B, W25 O AR R R 2R R e S ki, 7e2s
B A A R R ORI T o AR TSR I A (mem ) R 6T i ) 18 388 BE (/) 4645
bro ZHEZFTILHIE , LHWETE 10 mm UFFRA/NG, 10—25 mm K HFT,25—50 mm 29K, 50—100
mm REW U R ECH,0 + 485K B W R 48 (2 E METER 271 ) %+ 38K 447 22 i 2 W
Y53 3 - B A BOR T ARBL S K USR] 0—100% , RS B TE £3% A FEAHF
HiFIHE e B HZ BUR EE N 60 cm Fl 100 em B 3350 187, N B FHIREE 10 em — DR, 4390 22 3
STM 3K . R EMSO S RAE SR 1 /NS S0 S M -3 R B Bkt o T S A BF it A 7
Xof AR SCH R FHAE St 0—60 em %dli

K H Excel F1 SPSS %G HEATHEH AT, B Origin 2017 AEVER], 5% F 8RR 27 223 M 43 B x4
HANPE MDA ) 2 T A K T 25 R LA (P<0.05)

3 ZBRE55

3.1 REMIRHIE

WFFEIX 2019 4F 4 H—10 A3tk H: 65 RFER S/, Rt 586 mm , PRI/ NI 0.1 mm, e KN
71.1 mm, BRFEFR <10 mm FERREURZ 34 2E 49 UK, 5 BRI UCBIEY 75.38% , AT & 145.6 mm, /5
ST B 24.85% 5 S0—100 mm (9 FERT SR IR D AUH 2 WK, ot KB T BUY 3.08% , [T kSl 127.1
mm, 5N R AT 21.69% (% 2) .

K2 BELEWEHE

Table 2 Rainfall characteristics of various magnitudes

i ST e

, o - . o = ik T A 1 LA
P FerYCH WCHI . 1 eI AR R A
Rain type Rainfall frequency Percentage of Total rainfall/mm Average rainfall/mm g

total rainfall/% total rainfall/%

/N Light rain 49 75.38 145.6 2.97 24.85
H1T Moderate rain 8 12.31 120.9 15.11 20.63
K Heavy rain 6 9.23 192.4 32.07 32.83
£ Rainstorm 2 3.08 127.1 63.55 21.69
ST Total 65 1 586 — 1

32 A[EISREERE S LSRR SR
FATEERE 1 4 BT TR S T SF | RIER3 FERTAE 24 /NS INSEOR, BLRERTRTIS 2 KA TCRER
SR VAR ) Al 5 K i S ARl 74 380 4% 2 S KR R R R 1 A AR AR 2R (T 1)
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Fig.1 Dynamic curve of soil water content in different rainfall intensity
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Fig.2 Differences in soil water content of different land covers

AR KRG FREFIRF — L E AR R 2T 3398 ko 22 5+ 1 3% (P<0.05)

http ; //www.ecologica.cn



134 WAl 25 B e Bi XSRS K 73 X 3 R ) o oz i 337

3.4 RRELZE S K EARCRAE
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N 4.65%—36.46% , + 314 & K BAE 50—60 em +JEE K ,0—10 em + 28/ S 1 2 R B hn 395
K K AR AT AR S R BRI/ N R A $E T S K R AR A R 5.27%—29.7% , - 3345 K
KA BTE 30—40 em +)2 (18.34% ) , fe/IMEHBUFE 0—10 em )2, 4 15.1% ; Fifi )2 TR B 0 38 i A8 57
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£3 TRLETESKETNRHE

Table 3  Variation characteristics of soil water content in different soil layers

Bt 2 okl i A il ERRR
Sample plots Soil layer/cm Max/% Min/% Average/% Standard Coefficient of
deviation/ % variation/ %
A Hh 0—10 36.46 4.65 13.88 6.26 45.11
Cultivated land 10—20 31.78 14.05 20.01 3.84 19.2
20—30 31.07 20.52 24.49 2.63 10.74
30—40 30.22 22.23 24.96 2.02 8.08
40—50 30.23 23.69 26.26 1.91 7.28
50—60 29.29 24.87 26.97 1.25 4.62
PR b 0—10 26.7 5.27 15.1 5.99 39.64
Abandoned land 10—20 29.7 13.36 18.25 3.57 19.58
20—30 28.3 15.03 18.08 3.76 20.81
30—40 26.49 15.88 18.34 3.43 18.71
40—50 24.17 14.77 16.99 3.14 18.5
50—60 223 15.26 16.79 2.16 12.85
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YR TR AR R 0 A A A LB 0, 28 R 3 e ik e LB B B 1 55— Dy AR B 5 R,
T HFARE R (EAS R AR 2 S AR A AR 0, AT AR FE 2] 39 2 v 2 $E T AR o R A, - AL B A
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