87 8 9
A B C
90cm
Z=0
30cm  60cm C
2-2

D
Touma and Vauclin (1986)
2.3cm [7]

1

90cm

D

A B C
30cm 60cm



2

90cm
15

2

(cm)

| e ® Exp. Data|(0.4hr)

1) Toumaand Vauclin(1986)
( 2.3cm )

31
30

~ 29
~ 28l

271

261

25
0 3 6 9 12 15 18 21 24

(hy

2



31

Z (cm)

[9]

3 -120cm

$ 6om

9.8cm  (z=-980cm)

6cm

-100

-200

-300

-400

-700

-800

-900

Dirichlet B.C 'y =6cm

e \
-600-

Neumann B.C flux=0

Neumann B.C flux=0

V V'V

L]
L

\ /

DirichletB.C 'y =0cm

/

Neumann B.C flux=0

y =0

-1000

0

R
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000
X (cm)
0.00 r
-20.0 95968 ggsgsJJ 82000————————————
900.00 900.00 8
-40.00+ §
860.00
780.00
-60.001 82000 820,00
-80.00+
g 780.00 780.00
3 -100.00+
N /f740.007
-120.00+ 740.00 740.00
-140.004
j700.00
-160.00 700.00 700.00
-180.007 660.00 660.00 660.00
-200.00 T T T T T T T T T T T T T T T
0.00 400.00 800.00 1200.00 1600.00 2000.00 2400.00 2800.00

820.00 —

780.00 —|

740.00 ——|

700.00 ——|

660.00 —

X (cm)

(4) h ( 5

T T T T
3200.00 3600.00 4000.00

? cm

)



0 -200cm
5
0.01
5.63 cm/day
32
33

2

@)

1ppm

lcm/day
10cm/day

(4)

@)

lcm/day



0-30cm

7=

©)

>
SISO
© @© OO OO O C CT
T TTTTTTTOT~

EEEEEEEEEO

OCLO0OLLOLLOLOLOO
AANMITOON0 OO

N © St o

— o o o o

w(d d)

15 20 25 30

10

0-30cm)

(z=

Q)

10cm/day

lcm/day

)

20ppm

Oppm 1ppm 5Sppm 10ppm

lcm/day

(6)



R
0
0 5 10 15 20 25 30
()
(6) (Z=0-30cm)
34
2.5
E 2}
S
1 S
0.5
0
0 5 10 15 20 25 30
day
(7)
1ppm 1ppm
(4)
20ppm
€) 5.65 cm/day 50%
20ppm 1ppm
(b) 0.00cm/day 0%



20ppm 1ppm
()
2ppm
Fo'_ Fae .
F, E,. 1
F 1
R E.. (mm/day)
F, ’
N, N2 N2 (kg xN /m?)
(8)
1
0.9
~ 0.8
0.7
0.6
T 0.5

0. [

0.3

0.2 —

0.1

0

0 5 20 25 30
(8)

0.06



0
30
40%
60%
0
(8
Rubin(1993) [10][11] (TR) (d)
[7] -5
m 0.328cm® / cm?® 10cm
30
cm Ocm/day lcm/day 2cm/day 3cm/day 4cm/day 5cm/day

9

9

8 —+—No Pl=a*nrfTR=1]0

TR=2.0- TR=3 J0

=77 ——TR=4.6—TR=5]0
E 67
Cos

.|

s |

. |

1r iy

o :

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

(d a)y

9) ( - )



2cm/day 32% 5cm/day 83%

[1] DeVriesDA, Thermal properties of soils. In Van Wijk WR (ed) Physics of Plant Environment.
Northholland Publishing Co., Amsterdam, 1963.

[2] Freeze, R. Allan. Three-Dimensiona Transient, Saturated-Unsaturated Flow in a Groundwater
Basin. Water Resour. Res,, 7(2), 347-366, 1971.

[3] Hansen, S, H.E. Jensen, N.E. Nidlsen & H. Svendsen. Smulation of nitrogen dynamics and
biomass production in winter wheat using the Danish smulation model DAISY. Fertilizer
Research 27:245-259,1991.

[4] Kersebaum K. C. Application of a smple management model to Smulate water and nitrogen
dynamics. Ecological Moddlling 81,145-156, 1995.

[5] Raats, P. A. C., Steady flows of water and st in uniform soil profiles with plant roots, Soil ci.



Soc. Am. Proc., 38, 717-722, 1974.

[6] Rubin, Y., and D. Or, Stochastic modeling of unsaturated flow in hetergeneous soils with
water uptake by plant roots. The paralel columns modd, Water Resour. Res., 29, 619-631,
1993.

[7] Touma,.J., and Vauclin, M., “ Experimenta and numerical analysis of two phase infiltration in
apartially saturated soil”, Transport in Porous Media, 1, 28-55. 1986.

[8] Van Genuchten, M. Th. A closed-form equation for predicting the hydraulic conductivity of
unsaturated soils. Soil Sci. Soc. Am. J., 44:892-898,1980.

[9] ( )"(8-2)
" 1998
[10] " "
1997
[11] ” ”
1990

10



