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Direct Measurement of Soil Water Flux by Multi Functional Heat Pulse Probe

Yasushi Mori and Masayuki Ishii

Unodan
uboobodobobooobobobooooboobana
ooboobo0oOoobOoobOoobOOoobOOooonoo
gbobooooboboboobooboboooban
gboboboooboboboooobobooooaon
oobooboobOoobOoobOOoobOOoooboOoooo
gbobooboooboboboooooa

u u
boboobooobobaoboood
goooooooovOO00DbOO0O0DbO0O0obOOo0n0on
rooboboboooboogon

Ei ( 4%11_(;:2 to) >_Ei (ﬁﬂ

gobooogTooobooduboagsbooauon
o000 000000®xOO00000x00000
gocoooooooooohhdOoooOogooooooo
ooboobooOoobOoobOOoobooooboOoooo
gboboooboobon

N

OF; (b)= ) [ AT (1)~ ATuo (1:,0)

i=1
0000000000 0Do0oooooooooog
o0bO00DbOo0oDbDOoooooooo
C=p,c,+C,0
ecO00O0D0O0O0OO0CcOOOOOOOOOOObOSOWOO
OOoooOoDoOoDooooDo

AT (rt) = Mé .

oobooooboooo
goboooooooooooooooooooooon

oobD0o0oDb0o0ooOoo0oDbOo0oobOOooobOOooobooOooonDo

ooooooObObObOO00000o00ooooboooooon

q/

oo (xa —Vs)?
— 1 e 7
Tu= 47 Cx /tw,,os eXp{ dxs }ds}
t, b
[ ] Vo)
T4 = 4aCx [/twm ¥ exp{ 4xs s

oo00O0O00dbuO0OO0OODOOOOO0OO0O0DbObOO

® Four electrode
€@ Heater
@ Thermistor

Figll  Multi-Functional Heat Pulse Probe
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Figl2 Experimental setup
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FiglB Water content measurement under convective water flow

and equilibrium points.

Water content error (m 3m'3)

Figtya

0.18
0.16 |
0.14 F
0.12
0.1 F
0.08 F
0.06 }
0.04 }
0.02
0
-0.ar0801 0. 1 100
Water flux (m day")

O Saturated

@ Unsaturated

3
S
e
&
Re
%6)

Accuracy of water content estimation in terms of flow
velocity

- 100 r

>

(0]

©

E

5 1t

T

3

©

: |4

*q,,,-)‘ 0.01 f

a @ Saturated

% O Unsaturated

LL e — |
=0.0001 L L d

0.0001 0.01 1 100
Measured/Simulated Flux (m day™)
Figlb Flux estimation by MFHPP.
1.E-6
‘Ttl)
8.E-7

E

>

Thermal E)Jffusivit
m
3

o
i
\l

O Horizontal diffusivity

it

i

~l
L]

O Vertical diffusivity-
optimized with J

0.E+0
0.01 0.1 1 10 100
Measured flux (m day™)

Figl® Optimized thermal diffusivity for both horizontal and

vertical thermisors.



