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Abstract

The stem flow is volumetrically much less than through fall and it was believed to be less wet
around a tree stem than the other part of the forest floor because of rainfall resistance of a tree
canopy and little contribution of stem flow. In the present study, the continuous resistivity
survey was conducted at the experimental deciduous forest along the one selected line for about
1.5 years’ intervals to observe the seasonal change of soil water content under the tree canopy.
The observation results were applied to evaluate the effect of the stem flow on the shallow soil
water content around the selected trees. The results clearly show that the downward soil water
flux under the tree canopy is 2.2 times larger than that of the no tree area in the study forest. By
using this downward flux data with tree density in the study forest, the groundwater recharge
rate was calculated. The groundwater recharge through the stem flow is nearly 39.1% in the
total groundwater recharge in the study forest, which is completely larger than the tree density
of the study forest (0.115m?/m? (1.15%)).

the groundwater recharge in the forested area.

This result clearly supports the effect of stem flow on
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Fig. 3 Seasonal fluctuation of soil water flux between 0.5 m and 1.5 m depths for under-trunk
tree forest floor area and for under-no-trunk tree forest floor area.

DT72% IHS L TWB, 52T, TO_DDRHEIC
LT 3.2 HiCHRUIE L 7o BipE MR oo Na & &=
kY7 5w 7 2 (601.3mm/y) &, BlEEDEALTL
WK T Na & L3k 7 5 v 7 2 (2741
mm/y) Z47Tide, HHUKOERO NARER G
KIHERICHY) 25ET S &, BEE NMRKRER T
328.7m?/y CGGEMfAIKIC B 3 2N KEREED 39.1%
W) EsRkE o 7ce —T, BEOFEREL TV WLRRIR
Al Cld 511.2m®/y  GRMifRIE OFaH F/KikEE D 60.9
% M) 155, MiEARIc, BiREHEEE Zh
PIA DR DR L TV WHIRERIS & % = 2 Wil
INESE U CRFMl s 2 R O B R 2 RET 5 &
398.2mm/yr (0.95mm/day) &75 -7, ThiE, Mg
HotEkdo b ) F Y L RBEERE T B 7 7 4 VS
TE & A7z PR KA B O M T 35 o B AR K
i E 2.3 mm/day (Teramoto et al,, 2003) % K[E]|3 &
DTHY, FFINCARFERDORE SIS I 2HITIK
BRI 2 S LT W B ATHEREDSRIE & N7z,
R D 7 X FHRO IR 1E 0.115m?/m* TEHh

TEAIRE D 1.15% IR\, L L7, ik
A 3 EEM AR AR O 22.8% R4 ICIEA L, FICKR
IRERITR R O FKIHER & LCid, SHER O
FRITHLT391% LW BWEIG LD, BEROE
TEDHE R KIEZ IS TEWRIEROH 3 2 EhRan
120

4. BV

IR E Lz 7 R F¥MTIE, 7 X FHEOAREE I
0.115 m*/m?* TREMARISIATE D 1.15% IC@ & 750, L
L5, RIFFLOFERIRT & 512, iR &R
(AT R D 22.8% FHMICHR L, BEICHI RKTSiER
Wt LCld, Wittt o E A R O IR I
XL T391% LW EWIEEN RS 5 Z EhREh
Too KHERTRIZ, W L - TR S o REKHRD K 54
7 x =T Y N ERVET I STk 5> THIRITHYED
BRI LTV A C EnfEfishTtuw s
I, 2005), B HAEH O 4 HEKIZAE O TERATREM & A
ToARWFZEIC & 2 RERE, FRMRIERIC B0 2 B d o



R S Ui A a2 O 7 IRSERIMR 810 B 1 2 Bl O R BHEIE & U /KSR R ORHE 27

(a)

400

350

300

250

200

150

Grossrainfall(mm/month)

(b) 350

300

Ounder trunk tree

O under no trunk tree
250

200

100 |

50 -

mwwwuuuuuum[

-100 dOWIl

Water flux density (mm/month)

Ground

 —

[ I_J surface

So

==

Jun-03
Aug-03
Oct-03
Dec-03
Feb-04
Apr-04
Jun-04

5

B4 B ORATIR (2) 1067 2 BE TR & S0 MO MK 51 5
+3HkDY 7 5w 2 2 ARIZEL (b).
Fig. 4 Seasonal variation of Gross rainfall (a), and monthly total upward and downward

soil water flux (b) for under trunk tree forest floor area and under no trunk tree
forest floor area.



28 THEOYIEE 55108 5 (2008)

)
o @ O3 QEL“
S oP
O OOC m ‘(6) Regend
( ° 9 o 05
)) @] D © 5-10
o) ¢ » (2 10-15
( E) 15-20
o5 =re 5.3
25-30
Soil moisture evoluation area 60m X 40m 30-35
(m?)

-5 HFSR ki ot FKIsZE ST ARSI 12 55 U B HESE R e 1 AR
Fig. 5 Groundwater recharge evaluation area in the study forest and the estimated
distribution of representative stemflow infiltration contribution area.

REEAEOERITRHEOMENME 2o IS L2 6D
Thb,

51 A X B

IR (2005) © S HUREE & 6 - 7o 7 ¥ A fidik
Dfb2EvE— R & RIS R omE— JUN
TRHRBF, 58 : 212-215

5 KHE - BRRIFNE - s TeiR (1995) @ HARbUE G
k. 206p. HAHBE B

FMACCHHRETR B S (2007) : FRHOKSCF. p. 18, FRb

=

AR, B

Herwitz, S.R. (1986) : Episodic stemflow inputs of mag-
nesium and potassium to a tropical forest floor
during heavy rainfall events, Oecologia, 70 (3) :
423-425.

Teramoto, M., Yonesaka, T. and Shimada, J. (2003) :
Infiltration process and groundwater recharge
rate in the pyroclastic flow deposits revealed by
environmental tritium and stable isotopes. Proc.
of IUGG/IAHS Sapporo 2003. A4b

=
=]

FRARA T IR IS LR TEINITDE OB < AR SN, [6 CHRHIEAN T & iE
BHE (F v/ =) Ml L » bHIEEEICE S 2RKEIZDE W, RO FIAERIgIcERE L T
WTHE R KIS BB RIZEV D EEZ SN TE e, KK T, F—Wrmmi Lo tEks s
ZALZIEIE TR 0K LIES 5 T & Ok 2 IETIHEE B AR L, BELES O 7 X ¥Hnd 55
Hi_E OB B W THRIR AN RS H K O I T B A FHE L, M KEE IS 2R o
AR 12 PIERETICE D S B E T MRS & 8 O L TR OMIKERIB O 15Kk 2 5 & 7
R % Hlse U 655, B E PR ER 2B L CRHE0 7 5 v 7 AREELTH O, M
BT d - 7oy, B O LTV WARIRSAE C MU & F B 2 © Fal & LK BE N i35E
EWFFTE RV EAURE NI, HIRPIRBERIERS R 2 & & TR RIS A E2E L T KB I
B B IRBE R A T M U 2ok R, MR 50 20 A IR Z b 1% EEICd
VS, AR L 2Bk ISR R OBERICEY 3EEI3 40% 1210, BVIRENRENSH 2

T ERE N,

ZREEH H @ 2007 4F 12

H2H
SRR H 2008 4E 2 H 13 H

13



