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Numerical Simulation of Soil Water Movement in Oasis Cotton Field
with Drip Irrigation under Mulch
CHUAN Zhi-qgiang"? ,FANG Yi-xiang"? ,SHENG Yu'*,ZHAO Cheng-yi'

(1. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgqi 830011, China; 2. Graduate school,
Chinese Academy of Sciences, Beijing, 100039, China; 3. China Agricultural University, Beijing 100094, China)
Abstract: Based on the theory of the movement of unsaturated soil-water,a two— dimensional vertical plane model was developed to
simulate soil water movement under drip irrigation under mulch. The soil water movement of stratified soil in the experimental field
was calculated under the condition of drip irrigation under mulch. The field test was carried out in Aksu water balance experiment
station to verify the numerical simulation results of soil water content in different test field with different irrigation treatment. The
result indicated that they had better conformity. Comparing the soil water content of 0~10 cm depth in different time and different
location observed by PTM-48(Photosynthesis Transpiration Monitor) with numerical simulation results, it can be found that the nu-
merical simulation results was less than the value of field test, but the changing tendency was agreeable. So the numerical simulation
model of soil water movement under the condition of drip irrigation under mulch is acceptable. From the research result ,it can be
found that the soil water movement was explicitly various in different depth for the clay stratification in 30~40 cm depth. The obvi-
ous difference can be seen in 0~30 cm of soil profile, while there is no sharp change below the 40 cm depth. So the irrigation water

quantity should be reduced and the irrigation frequency should be increased to enhance the water use efficiency.

Key words: drip irrigation under mulch; soil water movement; numerical simulation; cotton field

[1]

:2007-03-07
(KZCZ2-YW-127) | (*863” ) (2006 AA10Z226)

(1980-) s o



18

[2~13]

1.1
2006 4 27~10 12
( 80°45'E,40°27'N) . 1 028 m,
s 45. 7 mm, 2 950
h, 270 d, , 1. 40~1.53 g/em®,
) “ 357, 1.95
X106  /hm?, 0. 65 hm®, 12 ,
73.4 mX6. 8 m,

s 58.5m*.54 m*.49.5 m* 44 m*,3

20~
0~80 cm

[10]
’

[11]
’ :

k2 ohqy 0 ohy oK) _ ¢
ot 5 = S [DG ]+ Z[D() 51— S22 — (D)

. h ,cm; 0 ,cm®/

em’ ;¢ Jhy 2 ,cm,

cm; K(h) sem/hs D(h)
yem? /h; S sem’/(em® » h),

1.2.1

5 X ’

h(xsz,t) = ho(x,2)
0L X;0+<Hy,t =0 (2)
2 ho(x,2) ,em; H,
,em; X 5 Hy

,cm,

1.2.2

’

(Vertical Plane) ( 1

(1)AB.EF s
[R(],

—D<h>g—f+K(m =Rt >0.2=0 (3

(D,
2)C.D s R C.D
(Constant Flux) ¢, »

—D(h>g—h+1<<h> — gz =0 @)

2
(3 (BE) s s
(No Flux),
4) Aa . Ff s s
(5) af

(Free Drainage) ,

= =0,2=H), 0+ X (&)

2.1 [9]

(pedotransfer function) van

Genuchten ( I
1 VG

0,/ 0/ a/ K,/
(em e+ h™1)

(em® « em™®) (em® « ecm™?) cm

0~30 0.035 4 0. 446 0 0.0146 1.4718 0.7133

30~40 0.052 2 0.494 0 0.006 2 1.6201 0.3529

40~100 0. 050 4 0.459 0 0. 006 0 1.6358 0.500 0

(ET,) FAO—56 Penman-
Monteith .
o Feddes
, hy Jho Jhs Jhy —15 em.,
—30 cm, —800 cm,—16 000 cm,
2.2
Galerkin .
s 5 cm;
s , 0~40 cm

2.5 cm,40~150 cm 5 cm,



19

2.3 .
2.3.1 0~30 cm s

s 0~30 cm . 30~40 cm
b b 9 Y
0~30 cm s o . 40~80 cm
St A oomT b R T e TP ol °
" (FN | n.: o ) ! 1 [ SN | n 1! [ I 1x
v ' 2 , P
Ii - [ ]

— b i . LU A .

o i ,40 cm
ETELE S 38
[N Al a1 fe g I TR B .'|I‘; 5 '.I; s )
P 1 B . RS, — (Free Drainage)
2o e dl- k, TPREE 2 5
= 5 £ " ’ ’ °
il = oMb 3.2
L — Wi - R 1 S :
i " .
L1 L
! LN P R [ [ Ii | LR A [ P [ °
Eu (H] L 1.\. - ’ ’
gt = S 5 (Constant flux=1.4.6. 6.12.24).,
=5 i n o
¥, [ :“ v e 3 .
—_— — k- - - L I T
LM} ‘hﬂ-'{'l' ! I} ﬁ.‘ J & L,'Eﬂ I\- *— -'q.-u:l:.l\.'i F
for 4H0 = o ni L ni M- n:
I LI I | P I B XS 5L 1] {0 I TR e [ O F-H}
. X 3 i >k
£ R B e $
E P = e T o
=i i | F in tay . ﬁ ai| ——t
ﬁd‘r 31 . m T 1 w s dir,
- h = NN} L
b s Hux i
. B il i — e =111
Al AR — Rl R | ITT . T |
i

2.3.2
3.3 0~10 cm

PHYTECH PTM-48(Photo-
2005 , synthesis Transpiration Monitor) , .
s 2, ( 1 BC .C G,

2 6 20~24 )

PTM-48 0~10 ecm
( 4), s °

3.4
3.1 0~10 cm

2 , 30~40 cm 10 ,



20

— T, —
= i AT Z LS
T ———_ s E
‘= SRR =+
T ELR ] :
= ; <o a3
U5 Fe 1Lz il
RGN H] 4 vl =0
ol =" n Y el
1 ] 1 1 3 n
'III!'."I": L Rl M TR | LRetHY SR | Lo e TR e e 2T 0025 i 2 e Ze )i 55 T 30 0z Gan 20 i 23 aln 33 G 2o G 35 n I
e fq-L Uf-n J i T
ik HAN W H [HEF
4 0~10 cm
; , [Jl .2002,(11):119—123.
0~10 cm, [2] , . .o
B 30~40 cm , 0 »1996.12(3):66—71.
: 5. 3] R
J. , 1990, (1):11—22.
A AN T e Rl
g n 14 £ A [4] , , ;.
' =l P (1. , 2005,21(3):56—59.
Ny - ¢
= S PR [5] : . .
oy g — T
7 [yl » 2000, (6):39—44.
A
&0 } [6] , i )
H"E [7]. ,2001,12(1):107—112.
IIEH
(7] . )
I
’ [yl ,2001,17(6) : 1—4.
(8] . . :
5
1. ,2006,17(5) :665—670.
30~40 cm [97 ) . )
s [Jj 920011(2):56_59.
o [10] . . [M].
s , 0~ ,1988.
30 cm, [11] , . .o
0~10 cm , 0. »2006,29(2) ; 282—286.
[12] [JJ. . 2004,
25(2):39—46.
9 b
[13] LIl
' ‘ ,1997,13(3) :37—42.
7 8 0~ [14] Simunek J, Sejna M, Genuchten M Th van. The HYDRUS-2D
20 cm, 25 cm, ) . . . o
software package for simulating the two-dimensional movement
’ ’ of water, heat, and multiple solutes in variably saturated media
o [M]. California; U. S. salinity laboratory, Agricultural re-
4 search service. U. S. Department of agriculture, Riverside,
1999.
[15] [Jl.
2006, (2).
[16] . . .
.0~30 em , [Jl 52006, (4):8—10.
17 . . .o
40~80 cm ; .90% H
( ) 030 RS .2006,(4):11—13.
~ cm,
[18] , . [l
’ .2005,(3):26—28.
, [19] . . . 0l
o ,2005, (1) :62—64.
[20] N s CWsSl1
Ul ,2005,(3) :4—6.

(1] . ,





