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Abstract

Rainwater dynamics at forested hillslopes are one of the most important themes in forest
hydrology, because they have large effects on storm and base flow hydrographs, occurrences of
slope failures, material transports in forest ecosystem, and stream water chemistry. Rainwater
infiltration and discharge processes at forested hillslopes can be effectively studied by using
methodologies developed in soil physical studies, which includes methods for determining
saturated-unsaturated soil hydraulic properties, equipments for measuring matric potential and
water content in field soils, and numerical simulation techniques for saturated-unsaturated soil
water flow. This paper introduces several previous and new studies which applied the
methodologies of soil physics to the analyses of rainwater dynamics at forested hillslopes.
Topics includes characteristics of forest soil hydraulic properties in comparison with disturbed
sandy and loamy soils, effects of pore structure of forest soil on rainwater infiltration, indices of
water holding capacity of forest soils, effects of soil water-repellency on heterogeneous infiltration
and occurrence of surface runoff, experiments and modeling of soil-pipe flow, as well as rainwater
infiltration in weathered bedrock.
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1234 (No pipe) 126 L, /4 7A@ Nifilgx ¢
BH->TWBEE (Open pipe) (3, Faiifhizkro
TRIBKERRELSBDLTWE T EDbhd, —H,
NA T O NHRME A T JE D it A S 15 cm D ALE
12dh 34 (Closed pipe) &, 2¥A FHEZE 20 ik
ECRIBKENE T T2 0D, <4 ZHIOE TR Y
4 72 LIsWEGE (No pipe) &0 bREIBKEA
{15 otey ThE, /¥4 7 DFAZENK = IS KAT 5
&L, REORLENE BT IEERLT
W5,

Kosugi et al. (2004) 13, [/¥A 7 HEERAT A BfiEK
FHORE AL T &0 B GEE AV S
ZEicky, K-10a 0FEBREROHIEF R LR A1, 3
bb, A FEMEE LIS W, RIBIKED
EE78 5 1810 T OREETHEKBRES LA % &

B-9 BEICHIEL 7234 7D O DR (Uchida
et al., 1999)
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K-10 AT <4 7A2HZE LB Tco@KERICEVT () EHEIICHN S 1L+ REIEE o MBRKES 1 &
(b) =N o OHHHFTHEERE (Kosugi et al. (2004) A 4Z)
HHER 3 Open pipe ScETD ¥4 F & %, &AL Closed pipe S&fETD /N1 F ALl %2R,

(a) 7KHEKEESAR

<— 0.03 cm/s

10 cm

K-11 AT/ 4 72EE LTS O () KEKESHE (b)) 7597 2A~x7 bVoOstEE (Kosugi et

al., 2004)

X-10 @ Closed pipe & T OFFRAER. LENEE ORI 5 F 3 TkinzxRx L, #EEBE A

7 DOMRNIE Z RS

REL T, TN _ouknBEizaREREIC
KO BT U 7o T 0GR, FaRLEKRE O _LEEE
0.18cm/s & Lo & & (BEHERD D fafEKREE 0.0223
cm/s), FEEFEROMENEBIFICHETE 5 0D
Motz (X-10b), Closed pipe DT D EER I,
NATDE - FREHTEHERT Vv e VENEICE S C

&, A THOMETH I KB E L BE T E2RLT
W3 (K-11a), £, /54 7O Fifli T/ 54 T IHED S
Nk, FRmcEREo 75y 7 2%k L CtHE
WKRAETZRLTVS (K-11b)s & 5IC Tsutsumi
et al. (2005) &, BRREZREZEH O =0T idi i
Tric & v A 7 2GR D KASBE DT 217> TV
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X-12 (a) hfE&mEfbRs Bk oA,

%, ZOfir T, @A DK% Darcy-Buckingham
RXT, M THOKFE< = TN TEBEL, (47D
PLE IS 5 TN QST L ORISR U 755
RENMAEGZ B itk -T, 4 7 EHEOHEBIEH
ZEFIELL TV %,

4.2 BERE

i R r — v € DR HEFRICBE 9 2 ek D T
13, fBEKEED TEMER | 208 L LT, HITRKoZ
A EE & ARG TR O M B O T Ic ESSEAN T
i L TAMIEE, X D/NSIRZERR 7 — VTR
IRXBIAS I THON D L ST Bic>h, R 4AwEEd
DERAMINETEZONTVWRLELD BEL, LR
g4 3 v oRh Mo LEPRRICHEHT 5 T &0
SMTIEDD5oH 5 (NH, 2004 : /M2, 2004),
X-12a &, FEBEFEHORREOME = RF>H kil
HitEEs N, TEEAEDERMONKTTH 5, (6
M TIT - IS EAGER (R0 ofEE (-12b)
13, BEREATICES T 22005 NE (10cm OB AZEAE
152 DICHEBITERE) oz rL T, ot
St b T & HE oA E S5 50 GER, 1996) 1T
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(b) BARBREER, BXO (o BULEEY v 7

3.1 7
SRS s,
30_9%¢%@%&x®; 11em®T ¢
. i . g
.o &5
" 299 Seus ° &%§7mn%s %
o TR ~ g
2% At N 2 ©
Rain 3em |
27— S| W — 0
1/26 0:00 1/27 0:00 1/28 0:00 1/29 0:00

Time

K-13  JabAEEMNICEE L 72 TDR 2UK5at OIS
Byt E-Eemfms s oRs 2R

—H L CWic, AEE» SEE N ) VAW T D B
fer v 7o (®-120) &, S IcHEEBER L b0
O, FCEHICHEE 2 3 RIS EA TV, O
JEAL RS TDR 2koyat 4 1z PR O LA
R OEALEFHR L 2 ERAK-13 TH B, 27V LIZ
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3ARDEFe » FAFOEE O TDR 2Ukoyat % Ef LA
HBICKRET S ERRNEETH - 2720, A 18 mm
DIFENA FIT2ARKDRF v LRI A Y &2 a4 IVIRICE
ST o v —2BIEL, &E) K )V TEEPITHEA]
L7zFLICEE Lic, CORDR-13 Dk 1L, e 17
MbEEDIHFEEREL > TWVWE, EEREH»S 3cm D
RS T, BEERICHELI Z2OE—-27 %262k D
EEMRES Nz, FBOIEBIEE, « O LHERIEN
1o, IR L 0PIy, KRR K
15 MR SN, K183 OFER Kb, Mk E(ERE
BENICEE LTV D T EDEFENICHEID SN, BB
O FRITENOAfafRELE L SPUTV S T MRS
Nice TOX D BRERBEBIED € 7LD, 1
Fe 75 7 PREARED TRl EAUKE O TZEFERE D iR
BRIckWC, EREGHFEREE 2> TV 5,

5. B YIS

PDiko ke, HEVEHESTFOMRICL > THRE
LR L CEl, RO - GRS FEE)
OHEY ¥ 2 L — v a vRER, FHACCEESBHED
ST B W CIER TSR FEICIS > TV B, i
ZR=ZDFFTRFE LD EFs &M TERDL -
Y, T CHEUE ORI TIRYEE B A K L 7
WRITERIC K B TIEOGIKYE - EKMEOHEE &, R
IKCE: - WP C OILEB AL WTFETH 5,
ZAE, MR < HERE L 7B HYIE N O ARk
B3 Richards 2T & -» TERIFICHHE N 205, GHEY
JBHNDO= ) v 7 £F Yy p VOEBEEHIRAS TE L
fo, PR —RHUGE OMRRITAS, EHIE O RKY: -
BKEOHEE LB VW TEHEBFELBT>TVS
(Kosugi et al., 2001), & St ki, X-12¢ic
T Lok 9 LRSS v 7 VO - BRI HEE
ZBWTh, ZTOESERESTS
2005)

T+ T OIS 7 > THICRIEE 2 50
&, BB 250 THETH 5, ERRr—v e
A TOEMR r — VORI 0(3, TEYIEEAEH T
Bl hofefisnhcE o kbETHd 2 GEH, 1991) 75,
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Db BEGE ENFIET 2 AR EZTRE L TED,
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¥, Richards % Fick OERI7S & 13y cHIGL A
DTETHMTEBL I ENZ VD TH B, THEYHEES
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Z OREAE BRRIHICISH T 2 1cd 7o > TR, MsEE

(Katsura et al.,
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