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Analysis Based on HYDRUS Model
ZHANG Jian', WEI Zhanmin', ZHANG Jinding', SU Rina’
(1.College of Water Conservancy and Civil Engineering » Inner Mongolia Agricultural University » Hohhot 0100183
2.Center of Water Conservancy News Propaganda of Inner Mongolia Municipality , Hohhot 010000)
Abstract: In order to find out the main factors affecting the leakage of pressure infiltration channels, the con-
stant water level static water test method was adopted to carry out the leakage test of channels. Eight infil-
tration heads were set up to explore the change rules of the cumulative infiltration amount and infiltration
rate of channels under different water depths, and Hydrus—2D software was selected for simulation analysis.
The results showed that the simulated values and measured values were basically consistent. The RMSE
values of infiltration rate were 0.003 6 ~ 0.376 3 cm/h, and RMSE was 0.001 7 ~ 0.300 9 m® for cumulative
infiltration amount, the average of R’ was always more than 0.9, indicating that the soil water movement
equation and its related parameters were reasonable, the channel leakage evaluation was feasible. The influ-
ence of water depth, bottom width and slope coefficient were analyzed by field expansion test of Hydrus—2D
model. The results showed that the change of channel water depth had a great influence on the infiltration
rate, while the change of channel bottom width and slope coefficient had a small influence on the infiltration
rate. The influence of channel water depth, bottom width and slope coefficient on cumulative infiltration
amount was extremely significant (P < 0.01), and the degree of influence on cumulative infiltration amount
was: channel water depth >> channel bottom width > slope coefficient. Among them, the interaction
between channel bottom width and slope coefficient had no significant influence on cumulative infiltration
amount (P > 0.05), but the interaction between channel water depth and slope coefficient had an extremely
significant correlation with cumulative infiltration amount (P <C 0.01), and the interaction between channel
water depth and slope width had an equally significant correlation with cumulative infiltration amount (P <<

0.01). This study could provide a reference for exploring the rule of water infiltration, improving the technol-
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ogy of seepage prevention and developing a new method for calculating leakage loss.

Keywords: Hydrus—2D; leakage of channels; cumulative infiltration; infiltration rate; numerical analysis
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MRRABE RIS, £ Lal R, R KR E
P LE I3 R B R A BAAGE B 152 2 2%, HoK
DRI E—E R I I R B e A 2 R BA B =
AE ™ A 22 5%

—+— H=30cm, B=0.857 —o— H=30cm, B=1
—o— H=50cm, B=0.857 —%— H=50cm, B=1
—— H=70 cm, B=0.857 —A— H=70 cm, B=1
—=—  H=90 ¢cm, B=0.857 —O0— H=90cm, B=1
16
14 ¢ O H=30cm, B=1.2

8 = H=50cm, B=1.2

S12 5 o E=70cm,B=1.2

mmﬂlo - X H=90 cm, B=1.2

£

< 3

P
4
2
0o =

E7 AEEG$TRBRNSEHILL
R 7 AL ERIAIR TN 1 m 50T, BB KK
X BEFAB RN F AHN 1 643.90, 38 KF & &K
V- a=0.01 W {0 I FHE 5.61, VLB E K IE N BFAS
TRt (P <20.01) . [R] A 358 1 B 2 ot B
ANBREEHE F R 41.63, KT B FEMEKFE o =
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GRAEEE 3T HYDRUS £ 50 32 58 15 i #5400 K 52 i) IR 3 0 147

0.01 B I FHAE 4.72, LI IR E K v xF RFA B &
R 5% i A S 3 (P <C0.01) , B2 T8 /K R A1 i1 3 2 B3 )
LHAEHMN BRABRERMFME F EHR9.11, KF
W E MK «=0.01 B PIEAE 3,67, 156 B B 38 K I
F i e A 28 BAE I RS & 052 [A] A A
FIMY 2 (P <<0.01), 3xX W] 3 38 /K IR K i Bk & 4
XF RSG5 A i, HLE I K RN i I R A
(9 28 HAE X R AR S 19 5% 1 ) 2k 3040 fd 25, 3
WIAE R IE K RS AL AT B T L 0 S8 A B X RRA B
Tt 5 0 R AE K R X R AR S 1 19 52 Wil LG 30 38 X6F
EYEUNT 3 -3ii- 2GR TE
£7 FEBHERMMEBERETRRNSEN

WEEFESW

PSS} 13k W/ FH
K H/cm ZH B cm ABHE/m’

30 0.857 1.92 0.52

30 1 1.85 0.49

30 1.2 1.78 0.45

50 0.857 2.54 1.35

50 1 2.41 1.23

50 1.2 2.30 1.13

70 0.857 3.15 2.05

70 1 2.98 1.84

70 1.2 2.82 1.67

90 0.857 3.77 4.33

90 1 3.55 3.88

90 1.2 3.34 3.40

HF i 1643.90

B F & 41.63

H+*BF i 9.11

& 8 AT, 4 FERIE K IR Z 8] 1) RS A8
R 1 2 KRR, X R iy BRARA B R, 7ETR]
—FOKRE T BEE RIE R SIS K, RRA B &
BACAFAE 22 5, 2 ] 0, BB K TR 19 728 4K OIS 98
AR A0 RARAS RS20 20 2, B R — K TR I IR
Vi BBl RRAB EWE S EES .
----- H=30 ¢cm, D=60 mm — H=30cm, D=100 mm
= H=30 cm, D=140 mm --=»= H=50 ¢cm, D=60 mm
—— H=50cm, D=100 mm —%— H=50cm, D=140 mm
—0— H=70cm, D=60 mm —+— H=70 cm, D=100 mm

—0— H=70 cm, D=140 mm A H=90 cm, D=60 mm
o H=90 cm, D=100 mm X  H=90c¢m,D=140 mm

AEHA
S N A N

B8 ARFZFHTERNESENXL

3R 8 WAL IEA RN 1 AT, BiEK
X RBAB B F {HA 1 555,92, K F W%
PEIKF @ =0.01 B Ayl S A 5.61, 108 B 2 T8 7K PR X) 22
TS B B 5% M A 583 (P <<0..01) , [a] i 42 38 i 58 %
ERABEWE WL F A 321.25, /T B FHEK
Vo =0.05 I S8 4,72, 6B 38 38 5 55 4 2R A
B S 3 (P <<0.01) , 38 JiE 95 AL i R AL
2 HAERX BRAB RN F {HR 28.69,
KT B EMAKF «=0.01 BF B FLAE 3.67, 156 B 458
TR 5 10 28 B AR I BB 5 1Y 52 i i 5 3
(P<C0.01), X FWHEEKRERIEG ZRAB &
{855 T A S L IR T K DR UG 9 1) 28 BLVE O SRR
NG = 1 52 R [R)REA S 2 (H IR TE K TR RIS &
45 ] L JES B8 % RIS B B 5 i O I

8 ARBHEABMEERETHRBANSEN

WEERFEHH
‘%%JE - 125 /cm %i’u‘ ,
K H/em  JESE D/cm ABa/m’
30 60 1.45 0.52
30 100 1.85 0.49
30 140 2.25 0.45
50 60 2.01 1.35
50 100 2.41 1.23
50 140 2.81 1.13
70 60 2.58 2.05
70 100 2.98 1.84
70 140 3.38 1.67
90 60 3.15 4.33
90 100 3.55 3.88
90 140 3.95 3.40
HF & 1555.92
D F 1§ 321.25
H+*DF Y 28.69
3 diw

A AR TEAT B A B 5 F T IT R B 51 3 35 7K Ao
T REFR KB, IF LA 4R A T A — R A
T K S is B B S B, % HYDRUS — 2D &
X S 25 SR AT AR (E A AL, AL 4 SR R B L IR A
S AN B R K BB IR G Tk E
() e K 4riz sh 5 A H L T IRIEB IR ITFM A B ®
RMBARMABRIETATH, FiE KRNI A B
T 3 ) 5 M 658 A T 9 3RS 9 L 0 B R 0 AR A A
BRI RN, PEE KR R e Y R BT R
TS 1 1Y 52 e 357 52 AR S 38 AH DG (P <<0.01) , X 2
FRUAE B 1958 ) 2 B /N Oy 2 3 /K TR = R 38 IS 96 >
R Hor BT R 56 R 3 B AR B A8 E AR G
ERMABRMEIALE (P =>0.05), Tl K E M
e F B 22 AR R A BRGS0 R S A A
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% 34 &

K (P<C0.01) , BETE K IR FNEE B8 A9 58 HAE F X BALA
B B 152 T [R) R 2 0 35 R OG (P <<0.01)

ARSI X U A K IS SE A R A 3 AN R
XTI GE A E K BRRAE 5 1 5 e 4T 43 A . e A
IO T J A S 5 b 25 T AR K RS A A PR R 1 52
WA HT . A R AR 2 R 5SS i TR R L JF
KA E B RE IR A,
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