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= In general, €eZing soll Isi widely spread in semi-
andReeld region: 3
ailn sucn regien, vvh:?n‘?-\‘ e sﬁiulate the processes
of spliwater: and heat transfer, we need to
consideriiiience of fireezing soll.
n t t dy, we Introduce freezing soll
XISt our model.
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m| Phigse; change; process is included
i ordertoreonsidered freezing and melting
DI SOINVELET:.

u N this meee fje number of layers can be
arranged! anbitrarily.



© Heat balance (w/m?2)

potential
latent heat
(partially frozen)

potential
latent heat
(fully frozen)

Heat balance (w/m?2)

Melting

potential
latent heat
(partially melted)

potential
latent heat
(fully melted

Temperature (k)
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\We' can divide Into user-
defined number of soll
layer.

Calculation nodes are put at
each layer surface

Triangles of figure are the
middle each node.

Water and heat flux are
calculated here




aw : volumetricWater Content
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opCT 0
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o 0 ( K 0P j K :runsaturated hydraulic conductivity

0z
. density of soll
oT \ 2 Y
A — C: heat capacity
0Z T :temperature
A heat conductivity

® :total potential




=guation at Land Surface
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® b bubbling pressure

¢ :total potential

Ks: saturated hydrauric conductivity

K :unsaturated hydrauric conductivity
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m SoIl water'Is

not freezing.



0.1~0. 1om

0.25~0. 3m

0. 5~0. 5om

1.0~1.00m

m In this study, calculation nodes are set at top of
fifteen layers

m Each measured layer is divided into three
computational layers
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Night-time observed temp. can
e represented quite well.

Day-time value can not be
represented.

AQOLIE gtpler cJagin)
Our model underestimated
soll temperature.
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Calculate tendency is
expressed

IHowever, in deeper layer
soll temperature is not very
Influenced from land surface

8/17 8/18 8/198/208/218/22 8/23 8/24 8/25 8/26 8/27 8/28 8/29 8/30 8/31 EspeCia||y1 at depth Of 1'Om
IS not.
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SopipaIIsEreiRcalculated and

f':ge ISENVEMWOIUmELHCE Water content

06 — : 0
0.57 l/‘i} 4 2

calculation (0.05m)
—— calculation (0.1m)
—— calculation (1.0m)

observation (0.05m)

observation (0.1m)

observation (1.0m)

—— rainfall

10
8/17 8/19 8/21 8/23 8/25 8/27 8/29 8/31

m The behavior of soll moisture and influence from rainfall

are represented qualitatively
m The calculated volumetric water content is always
higher than observed ones.
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tuay, we carmied out to simulate soil water
LEensiern PIIOCESSES Py using our developed

%

e ’r dency of soil temperature and
J 2latively represented.

dined result may be still not enough.

=

m In order to Improve this model, determination of
model parameters Is considered to be of great
Importance.

m However, obtz
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perature KBU1 and KBU2

correlation of air temperature correlation of grand surface temperature

Air temp . good correlation
Surface temp : KBU1 shows much higher values
than KBU2



