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Abstract: [Objective] Studying the dynamic variation process of soil moisture on natural vegetation slopes in the
loess hilly-gully region is important for quantitatively evaluating vegetation’s hydrological effects. [ Methods] Bare
land, shrubland, and grassland slopes in Luoyugou watershed of Tianshui City were selected as study sites.
Continuous monitoring throughout the rainfall process was conducted using moisture meters based on artificial
simulated rainfall. The dynamic variation characteristics of soil moisture on differently covered slopes with rainfall
duration were analyzed, and the spatial distribution patterns of soil moisture at different depths and slope positions
were elucidated. [ Results] The mean soil moisture contents of bare land, shrubland, and grassland were 23.6%,

26.0% and 36.7% respectively, indicating that vegetation cover significantly enhanced soil water retention capacity.
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The variation coefficients of bare land, shrubland, and grassland were 31.0%, 37.0% and 18.0% respectively,
demonstrating that grassland slopes exhibited the lowest spatial heterogeneity of soil moisture. Vertical changes of
soil moisture in grassland and shrubland generally showed steady growth with increasing soil depth, while bare
land exhibited an initial increase followed by decrease, with enhanced spatial heterogeneity in deep soil layers.
Significant spatial variability in soil moisture was observed at different slope positions (p<Z0.05), showing drastic
changes at upper slopes but relatively stable conditions at middle and lower slopes. [ Conclusion] Vegetation-
covered slopes exhibit higher mean soil moisture content than bare land during rainfall. Soil moisture variability
gradually decreases with increasing soil depth across cover types, with middle and lower slope positions
demonstrating greater stability in moisture dynamics compared to upper slopes. Grassland and shrubland increase
soil moisture storage capacity on slopes, providing a scientific basis for optimal allocation of forestry and grassland
measures in the loess hilly-gully region.

Keywords: soil moisture; dynamic variation; natural vegetation; field rainfall simulation; loess hilly-gully region

b HEOK Oy R A 25 AR G KA BRI B AL R )
SRR RAUK MR K KA A
I 5 W A K o3 b B0 S B IR B 7, W T AR
BT AR T — A A R A A R i S Y
LS VE I o B R A A AR A AR S it
e N1k RNV RGEINER A & A NEIEIR ) &S
B T )2 PR 3 T AR R 5 A X I T Y
G BCAEFH 5% W AR AR K 43 W o 7 A g S R T
PRI, W ek T e R v A ) A 4 7 = e T - UK
o3 B9 Bl AW R AR AL A B T IRAT K o AE AN TR
bl T S B0 AR i o3 A 5Bl O DA XK AR A
5t 42 A1 PR B R

5T B R K o AR e AR S BURE T
R PEJRE  dE R T RE T b R 2 R R K )
f14 5 W A T T AN T e TR A R MK S 1Y
BRERET . FAERN R SRR B
T At v A [ R R b R B o A K B B 2 e Al T
PR AE o 22 K B 32 [ T S R A Ol S R
P Ry B0 5 i 2 338 TR K g3 RS i 0 22 e A
KR A AL T AR TR E KR T A B
B0 9 U5 L R AR B A /N TR R B R
SEWTTE A B, AN TR 2= M S A R K R A A
25, H A K 73 Y I 25 58 E 1 Bl R R B OE A
KRF o JAIE S AF e T =k P X LAY 3 A 11 4% el
G ke B T R 0 K B M SR B U R 2
TR, B 2 GRS, e S K Xk B R W
S SUTE SR DEEE SN CIR Lt S NN I K (2
& K o 043 BN A AR B R 22 S AR B A 1R
fiE o A [a]  b F) 26 R AS [l R 3 b )22 1 B 3 5 K
N [ T B O 7 EE A T 22 S, 0 LR R T
FZ& AR R K b A e A

S5 RIE T R, AN TR AR A 2 AR R K R
A2 R 2 TR O, K o A R SOR B L R
C A Ao 0] 8 B DX M R A R b -
JK g Xk R K I TR 64 WD R AIE 5, e BRAS ] M ) 2
B4 MoK o BAT 35 25 5, 0 A b S K B B
7o T AR M

BRI S e o ) 75 A U I 2 St AP NP/
e AT i A X8 L 20 A, B Xk AN [ AR i B o 26 R AR I
Fof T o e P A B TR K o B S AR RS B o I
AR SC LA A B e XK AR B B T S E ST R & AR T
N AP R R 50, %o FE BR 3t HE A Ml | 1 9K % b 3 Fh
WO 2 B K o AR AL TR S BT S [ 9B A A F
T SR K 3 9 28 A R A B R U I T R R
LAY Sy DX 3 A 25 b 8 it At s i R~ A A

1 WXL

WFFE X AL T H R 4 KK T 68 8+ Fr e 78 R IX
% N T (1057427 E, 34°36 ' N, 2 ¥ T 7t 4ok % T
) — 2B D, il RESRIEZH L W
% BE 3.54 km/km®, P Y3 EE 15°, 4K 1 500 m. %
DX Ak T P R A R IR R Bt A I X AR
SR 2 10 °CL AR REK & 551.2 mm, 3 AL P E R
WT7T—9H A AR 80, HZ IR 2
WL B, 24 L IER MBI ECH 5 510 t/
(km” + a)o P 3k 1 3 HA 8547 iy Bk A 1k Be L (H i K
PEREAL 22, By MRl o A BRSO RER (R AR Y
B ToAR o VEAR F TR LT (Amorpha fruticosa
LD VIR CHippophae rhamnoides 1..) , 5 ALY L) g
W (Eulaliopsis binata (Retz.) C.E.Hubb.] /N 1£
(Securigera varia (1..) Lassen]) i F , 4 D H 2

(Artemisia spp.) o



44 P i O S )

33 %

2 WGk S5 ik
21 RBIMRXELEERS

i 3 B Ah S 2R XA T R 1
T — R SRR R M, N XS R R 157, 1A
AXAK 10 m 582 m, B E A AR R BT 35 /N X R
Hiu /IS DXHT A b BRIV CIEL 2) 0 4R B/ X e
L NG AR B 29 O 9000, Hoh e i R 2 L
75% , M A4k 12.5 em, MK 15.2 em, /N
16 ¥Rk = 20.6 em, FARK 74 cmo HEAR R &K
FEME , 78 35 249 3020, P34k 1 45 em, EAHRA 40 em,

By Ah N A R R U 30 &R 48 R T QY TY 501 Al
i Tt B 2 2 RN 9 ORI RN 2 Y R IR K, 45
SR, = 4 i T 5 1 S W 198 TR 9% A RN B B T
LB 5 R AR I T AH N 2 8K B A, AH DL SR
80% LA b o T LATE AR 53 v [ W Xof 4 98 52 el YR 2 119
A58, A BIE 588+ 2K 43 I 3 LA E o 0—
100 emo R HT A 3 30 T K 4300 22 A (PR2/6) #E 47 i
V7 32 2 W, 32 A 3 Ao B AR AR AT b 4 A 1 6 4> 4

'_\ ok
‘>>\§mm&m§
A

Sk

B AR

HAREM  EARM s

Kok Al R 23R 10, 20,30, 40,60, 100 em B
Ab Y K

105°30'E
-| 105°32'E
-| 105°34'E
- 105°36'E
-| 105°38'E
-| 105°40'E
-| 105°42'E
-| 105°44'E
-| 105°46'E

e s/
0 400 800km
| I —

*  BEBRFER
[ B
_ KR

< R

L]
i E/m v s . 4
oy 1860
\ L RCR k-]

34°34'N 34°36'N 34°38'N 34°40'N 34°42'N

34°34'N 34°36'N 34°38'N 34°40'N 34°42'N
oq9" ?
J
VH

105°30'E
105°32'E
105°34'E -
105°36'E -
105°40'E -
105°44'E |-
105°46'E

TE < T v IR 55 AR 48T #i o 1815 GS(2019)3333 5 Ay AR 1fE
IR i PR Al .
B1 #REAEREE
Fig. 1 Location map of the study area
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Fig. 2 Schematic diagram of experimental plots and vegetation vertical structure
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Fig.3 Dynamic process of soil moisture under
different vegetation-covered slopes
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Fig. 9 Soil moisture content and variability at different slope positions and depths under different vegetation-covered slopes
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