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Spatial and temporal variations of soil moisture of gully
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Abstract; The characteristics of spatial and temporal variation of soil moisture in gully were discussed to pro-
vide scientific basis for the rational allocation, efficient utilization of water resources and agricultural management in
the Loess Plateau. Soil hydrodynamic parameters were measured based on the Van Genuchten model. The fixed-
point monitoring method for observing soil moisture at different positions in gully and on control slope was used to
analyze the temporal and spatial variation characteristics of soil moisture in the gully control and land consolidation
project in Yan’ an City and clarify the impact of the project on the soil moisture in the gully. The results showed
that; (1) The soil hydraulic parameters changed significantly at the depth of around 40 ecm of gully. The soil bulk
density of layer 0~40 cm in the gully was 1.12 ~1.25 g - em™, and the hydraulic conductivity was more than 40
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mm - min~', indicating the characteristics of stronger infiltration capacity and higher saturated moisture content.
While the soil bulk density of layer below 40 cm was about 1.5 g - em™ , the hydraulic conductivity was 1.25~1.41
mm + min~", and the infiltration rate was significantly reduced. (2) The soil water content of the gully was signifi-
cantly greater than that of the control slope. Its seasonal variation characteristics were slightly lagging behind the
falling seasonal, and it was fluctuate from 15.76% to 21.91% and it was about 5% higher than control slope in the
whole growing season. The vertical distribution increased with the increase of soil depth, the lowest was 15.07% in
the surface layer and the highest was 22.84% in 160 cm. The advantage of deep soil water content was significant.
The variation coefficient of soil moisture in gully was between 0.131 and 0.234. Compared with slopes, the soil
moisture below the surface of gully had strong spatial heterogeneity and changed actively below 100 ¢m with the var-
iation coefficient being about 0.2. (3) The soil water content of the exit of the gully was significantly higher than
that of the head of the gully, and the soil water content below 40 c¢m at the entrance reached or even exceeded the
field water capacity for a long time. Through the comprehensive water control system in gully control and land con-

solidation project, the gully cultivated land could provide sufficient water conditions for crop growth and improve u-

tilization efficiency of water resources and at the same time, agricultural ecological environment.

Keywords; the loess hilly and gully region; gully control and land consolidation; gully; soil moisture ; spatial

and temporal variation
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Table 1

Soil hydraulic parameters of gully cultivated land

FH ) 455 7K Fk/ %
Field capacity

FRA KR %

Residual moisture content

E’F7J<$/( mm * min~! )

Hydraulic conductivity

F+RRE/em BFE/ (g em™) ORI KR/ %

Soil depth Bulk density Saturated moisture content
0~20 1.12 47.8
20~40 1.25 46.2
40~60 1.49 41.5
60~ 80 1.52 43.0
80~ 100 1.47 41.7
100~ 120 1.48 443

21.5 5.89 40.8
21.7 4.64 41.9
26.8 7.82 1.41
26.2 7.59 1.28
27.3 7.62 1.25

28.1 7.48 1.37




164 TR A X AR

5540 45

BERPAMR TR PRI A 38 7K 3 %) B[] A8 AR ARRAIE 32 22 B
PFAE N R K 2 PR W K AT Y
T AL S TR R AR b, AR KRR
KRN SIR BT, B BB @R F, i gk
MM p =B E ], KR B b, 7—8 H
HEATIZE, - HEK 4345 2 K F W #b e, BARTED)
HEACHRUE A K] 5 50 A 2R R (e RE K R K (H
T IR A3 ATH SR 22 T IH FE A 7K 43, - 38 55 7K 5 48
;9 H WA, 728 & FZE SV AT SR A, 4%
KA AW S B [ 9% 1k A5 10 A SR WG, H IR
SREVSS , #b 78 K 4 2 T 75 KON 2K I 1Y TH AR
L TRL10—11 A RS /KSR,

T B 22 53 DL RV 38 P R 4% B K R it B
T R4 T8 %5 o T AP TG DA 38 LR ) R T 4% R
AHIE BT - 498K 43 A8 A B 5 4 38 AR AL, {HL 74 38
FEHEA A K 2 A 9 K R B v e R 3 TR 59% 22
A, UL IE B TIC AR AR TR A
222 EXHARpyaEHASA ZRHEKAB YR
B AR R DL B R K AR 7Rk LA s FR R, £
BRI 2R IS K EAAELES, EWEUT
160 em )2, YA TE A ) - 58K o & AR 5
IR Bl SR B R e R n R A (1 3)

TR )Z T35 KN 15.07%,20 ~60 cm 1
J2 5 K R B R R RO E W RN, 60 em +
JEIRBNEMH (19.19% ) o I THIA2 I B T 5 /R 1]
TREICSRE, [R) sf BR O 9) JEE b 345 | - 18 3 KR 7
40~60 cm FJZ 2GS, K 5T LA SURAT, I
A KRR, 60~80 ecm 12 1 & KB+
EURBE NS T %, LA E S TRZHE,
KT N AB RN, AT 15 B FEK LT KRG,
HHEE K EA B, 80~160 em + )2 3K 5
SREIIMEE 75 160 cm + )2 HIES KA
KH 22.84% , — 71, {438 EHOK M E T B e

2007 30 ¢
180 %
g L =
£160 g
S0 :
5100t =
[0} —_—
£ 80f E
E 60t e
@ 40t %
&
20+ ®
0 2
5 6 7 8 9 10 11 0
X o H 4 Month
5% 7K 5 Soil moisture
—— 418 Gully —— Y} [iil Slope mmm [ [ & Precipitation

2 HESEELREKSELEN

Fig.2 Seasonal variation of soil moisture in gully and slope
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Table 2 Variation coefficient of soil moisture in gully and slope

LR — i Oy __ BB Slope_
Soil depth bR 5 AL brifi2: AR5 R AL
Jem Standard Coefficient Standard Coefficient
deviation of variation deviation of variation
10 2.253 0.148 2.215 0.215
20 2.606 0.150 1.924 0.179
30 2.730 0.158 1.528 0.139
40 4.236 0.234 1.327 0.116
50 4.078 0.218 1.135 0.096
60 3.956 0.210 1.001 0.085
70 3.639 0.195 1.101 0.097
30 2.943 0.160 1.132 0.096
90 2.415 0.131 1.042 0.086
100 2.672 0.141 1.012 0.080
110 3.970 0.195 1.073 0.084
120 4.069 0.189 1.030 0.080
130 5.047 0.218 0.966 0.074
140 5.281 0.222 0.993 0.076
150 4.275 0.184 0.857 0.065
160 5.129 0.205 0.622 0.047
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