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E LGBV TTEROBRIRE T @0 e&kofnx HoTniziiELTns, Ihb
DFEFL, BT OBELRICBIT A KIEERBIEICB VT TRBAPEELELZ L o> T A RENME
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2.1. EIH

B A B 2 % o 72 81IRER BT (i 35°127, BUkE 140°07°, FiiskiEfg 2.03 ha, 257 124 ~
227 mas.l) &, BREERBOEBICALE T 2 R KF RSB 25 A R = 7eRH B R o R0
et vy — (WIZREMRF OB KT RS E T 35EHEAR) OILIBICTH S 20 LS
BHRX S 72 1991 44 B51%, 1929 4R IHER SN2 AT - vV FOANLHRTEDODINLTWZAS, xR
TR EBEOERE I, 199942 A A 5 [E4E 4 A2 TR O 4PN S iz, 7272
L, A% FEML 72 19954E7 5 1998 EDBIL, Sz A ¥ - v/ FHMATHKTEDLNT
Wiz 1991 SEIAT b N EAEARRE (F-1) (I2XiUE, HEIERADTAREE X873 A /ha, il
FARONIEWHAEAET2551.4 m2/ha, AF, &/ FOFYREEESZN2129.3 cm, 21.5 cm,

F-1 LNREBREE L e ) ¥ - AFERBKEO LEA (v /& 2F, UT) & TFEA (LT)
DI, VHWSEE, Fighs, Wekmsast
Table 1. Tree density, mean DBH, mean height and basal area of planted trees composing upper layer of
the forest (UT) and understory trees (LT) in Fukuroyamasawa watershed and interception
study plots, respectively.

Stand Density Mean DBH  Mean Height Basal Area

Area UuT LT UT LT UT LT uT LT
(trees/ha) (trees/ha)  (cm) (cm) (m) (m)  (m%ha) (m%ha)

Fukuroyamasawa Watershed™!
Cryptomeriajc}zponica ] 873%2 o 29.3 - 25.1 o :I 514"
Chamaecyparis obtusa 21.5 19.1

Study plots in this study
Cryptomeria japonica plot 513 667 385 59 265 6.5 63.3 2.3
Chamaecyparis obtusa plot 923 2615 342 26 193 3.7 89.3 1.7

*1 The enumeration was conducted in 1991.
*2 There were 1,009 Cryptomeria japonica trees and 764 Chamaecyparis obtusa trees in area of 2.03 ha.
*3 Total basal area of Cryptomeria japonica and Chamacyparis obtusa were 75.28 and 29.14 m2, respectively, over 2.03 ha.




g o
e
-

7,
. f

i 4

Shinta Open Site

. »

vhS
O Cryptomeria japonica plot # Chamaecyparis obtusa plot
K1 FrEmEes, SRR, v/ ¥B L 0AFHBEXOMER

Fig. 1. Locations of Shinta open site, Fukuroyamasawa watershed and study plots for throughfall and
stemflow measurements.
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Fig. 2. Seasonal change in meteorological variables at the Shinta open site.
(a) 6-years average of monthly rainfall (solid line) for the year from 1995 to 2000, and the
maximum and minimum monthly rainfall are shown by error bars, respectively. Mean monthly
air temperature, relative humidity and wind speed for the period from July 1997 to Jannualy
2001.
(b) Monthly rainfall during the period when we conducted the interception study.
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Table 2. Gap fractions, canopy cover fractions by understory trees in Cryptomeria japonica and
Chamaecyparis obtusa plots. Number of throughfall collectors covered by only upper story
trees (U), understory evergreen trees (LE), and understory deciduous trees (LD) are listed.

Number of Collectors

Canopy Cover :
Plot Gap Fraction® Fraction by (total number, 20 collectors in each plot)
Understory Trees” U LE LD
Cryptomeria japonica 0.03 0.57 6 5 9
Chamaecyparis obtusa 0.07 0.44 9 11 0

* These fractions were obtained from canopy projection map shown in Fig. 3.

#-3 ZAFXHEEX (@) BEAR, (b) TERA) BXUe / 2 EX (o) LEA, d) TRK) oBA—&

Table 3. DBH, Tree height, height at crown base, canopy projection area and stemflow coefficients of a)
upper planted trees in Cryptomeria japonica plot, b) understory trees in Cryptomeria japonica
plot, ¢) upper planted trees in Chamaecyparis obtusa plot and d) understory trees in
Chamaecyparis obtusa plot in Fukuroyamasawa watershed.

a)
Tree Heightat Cano Stemflow Coefficient
Lree Species g bBH Height Cr%)wn Projechn * *
0. (cm) 2 Agg SW
(m) Base(m) Area(m~) (ml/mm)  (ml/mm)
1 Cryptomeria japonica A ¥ 334 255 20.9 13.0 — —
2 Cryptomeria japonica A F 37.6  28.7 10.6 14.2 — —
3 Cryptomeria japonica AF 32.1 277 10.6 11.1 — —
4 Cryptomeria japonica AF 18.1 234 10.6 3.6 — —
5 Cryptomeria japonica A F 41.7 28.1 12.0 28.9 — —
6 Cryptomeria japonica AF 45.8 283 11.1 29.2 — —
7 Cryptomeria japonica AF 372 234 9.3 31.2 — —
8 Cryptomeria japonica A F 41.1 274 10.9 24.4 — —
9 Cryptomeria japonica AF 554 309 13.8 36.3 — —
10 Cryptomeria japonica yEs 43.0 21.6 4.7 20.0 — —
b)
Tree Heightat Cano Stemflow Coefficient™!
Lree Species g bBH Height Cr%)wn Projechn * *
0. (cm) 2 ag by
(m) Base(m) Area(m~) (ml/mm)  (ml/mm)
11 Camellia japonica Y7 UoNF 3.8 3 2 5.8 28 4.6
12 Cinnamomum japonicum Y7=vAr 4 32 4 2 3.0 54 22
13 Daphniphyllum macropodum =.X1) /)~ 4.5 5 2 8.2 83 1.9
14 Daphniphyllum macropodum =.21) )~ 1.5 12 3 26.7 227 1.9
15 Lindera umbellata saEY 54 5 4 6.5 51 3.2
16 Lindera umbellata VAE ) 10.8 10 6 54.2 450 7.7
17 Lindera umbellata raEY 9.9 10 6 24.2 246 6.1
18 Lindera umbellata saEYy 7.0 6 4 16.5 336 9.5
19 Quercus acuta T 35 8 6 2.8 73 4.8
20 Quercus acuta THHY 6.0 8 7 4.3 35 2.5
21 Quercus acuta TAHHY 3.5 6 3 4.1 (73) (4.8)"5
22 Quercus myrsinifolia TIHY 6.0 5 3 3.7 43 5.1
23 Quercus salicina vsyahy 2.2 2 1 2.9 (36) 3.2)
24 Lindera umbellata™ sUEY 124 11 4 51.1 489 11.2
25 Lindera umbellata™ VAE ) 6.0 6 4 12.0 218 8.4
26 Lindera umbellata™ raEY 8.6 8 5 24.5 253 72
27 Lindera umbellata™ saEY 8.6 8 6 15.1 267 4.5
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Tree Heightat Cano Stemﬂow*
Lr(e)e Species 4 (Dcfn[? Height Cr%wn Projectri)c})]n Co*e fficient 2*
’ (m) Base (m) Area (m?) s Ay
(ml/mm) (ml/mm)
1 Chamaecyparis obtusa v /¥ 29.7 214 16.3 9.5 (1321)  (696)
2 Chamaecyparis obtusa v+ 277 204 153 4.7 (1152)  (606)
3 Chamaecyparis obtusa v/ 46.0 222 16.7 19.4 (3172) (1671)
4 Chamaecyparis obtusa v/ 323 193 15.9 7.9 (1564)  (824)
5 Chamaecyparis obtusa v /¥ 432 195 17.3 11.5 (2797) (1473)
6 Chamaecyparis obtusa v+ 33.0 20.2 18.1 16.8 (1633)  (860)
7 Chamaecyparis obtusa v/ 31.5 18.0 15.5 6.8 (1491)  (785)
8 Chamaecyparis obtusa v/ 30.4 20.7 15.7 7.6 (1388)  (731)
9 Chamaecyparis obtusa v/ ¥ 31.7 19.7 16.8 8.7 (1503)  (792)
10 Chamaecyparis obtusa v+ 248 179 18.3 5.0 (926) (487)
11 Chamaecyparis obtusa v/ 333 175 17.0 11.7 (1661)  (875)
12 Chamaecyparis obtusa v/ 446 189 16.1 16.2 (2982) (1570)
13 Chamaecyparis obtusa v/ X 30.5 19.1 15.7 5.4 (1396)  (735)
14 Chamaecyparis obtusa v+ 229 159 16.5 43 (789) (415)
15 Chamaecyparis obtusa v/ 334 19.7 14.9 16.5 (1677)  (883)
16 Chamaecyparis obtusa v/ 262 17.6 15.9 8.6 (1028)  (541)
17 Chamaecyparis obtusa v/ ¥ 51.0 183 16.2 253 (3895) (2051)
18 Cryptomeria japonica AF 43.9 205 14.4 18.9 (3129) (1816)
d)
Tree Heightat Cano Stemﬂow*
Lr(e)e Species IES bBr Height Cr%wn Projectli)c})]n C(;efﬁmeni : -
) (cm) (m) Base (m) Area(m?) Y b /ag
(ml/mm) (ml/mm)
19 Aucuba japonica 7 F 29 40 1.2 3.4 219 9.0
20 Aucuba japonica 7 FF 3.5 5.1 1.9 73 103 14.1
21 Callicarpa mollis Y7 AT F 1.6 4.1 0.7 2.4 10 72
22 Callicarpa mollis YT AT F 1.8 33 2.3 1.5 9 4.1
23 Callicarpa mollis YT LTHF 22 43 2.0 2.5 48 6.4
24 Callicarpa mollis Y7 LT F 36 4.6 2.2 3.2 44 5.1
25 Callicarpa mollis Y7 LTHF 2.7 43 1.8 8.0 23) (5.3)
26 Callicarpa mollis™3 YT LTHFMEA 1.8 33 3.0 4.3 ®) (4.0
27 Camellia japonica YT NF 1.6 2.7 1.3 0.2 30 3.6
28 Camellia japonica RO AVFAE 1.6 2.1 1.2 0.2 15 6.3
29 Camellia japonica Y7 UNF 1.7 34 1.6 0.6 29 6.7
30 Camellia japonica 7N F 25 4.0 1.6 1.5 20) (5.2)
31 Camellia japonica X7 NF 22 33 1.9 1.2 1s5) (5.0
32 Castanopsis sieboldii AT IA 25 27 1.6 1.4 20) (5.2)
33 Cephalotaxus harringtonia 4 X 7% 25 3.1 2.4 2.0 36 4.2
34 Cephalotaxus harringtonia™3 4 2 77 X #5764 25 29 2.3 0.8 ®) 4.0
35 Cinnamomum japonicum Y 7= A 1.5 2.7 1.9 0.8 16 1.1
36 Cinnamomum japonicum Y=y A 3.1 35 2.0 29 30 8.5
37 Cinnamomum japonicum Y7 =vAr A 49 58 2.0 8.9 104 53
38 Cinnamomum japonicum Y 7= A 5.1 5.6 1.9 6.8 92 4.7
39 Cinnamomum japonicum Y 7= A 1.8 25 1.6 1.5 (10) (4.8)
40 Daphniphyllum macropodum . X 1) 7\ 20 28 1.5 1.0 36 6.4
41 Daphniphyllum macropodum 1. X1) 7\ 35 4.6 2.4 3.0 44 8.7
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d) (hex)

Tree Heightat Cano Stemﬂow*
Lrge Species G bBH Height Cr%)wn Prolecgc})]n M
’ (cm) (m) Base (m) Area (m?) by /ag
(ml/mm) (ml/mm)
42 Daphniphyllum macropodum 1. X1) 7~ 43 53 2.0 4.1 65 103
43 Daphniphyllum macropodum 2. 1) 7\ 53 58 2.6 4.8 58 9.1
44 Daphniphyllum macropodum 1. X 1) /)~ 73 7.0 24 9.0 122 4.6
45 Daphniphyllum macropodum 1. X 1) /)~ 45 53 3.0 4.9 1) (5.9
46 Cleyera japonica T x 2.1 41 1.1 1.3 32 2.1
47 Cleyera japonica I & 50 53 1.8 12.9 267  (6.0)5
48 Eurya japonica S 1.3 19 1.2 0.9 6 0.9
49 Eurya japonica v x 1.7 3.0 1.7 0.8 14 @7
50 Eurya japonica S/ S 1.9 24 14 0.8 33 6.5
51 Eurya japonica S 22 31 1.5 0.9 1) (5.0
52 Eurya japonica v 24 3.7 1.2 1.3 57 (5.1
53 Illicium anisatum TF3 20 2.7 2.1 1.4 (13) 4.9
54 Neolitsea sericea TuayE 22 29 2.3 0.5 15 29
55 Neolitsea sericea TuyE 22 33 1.3 1.2 (15) (5.0)
56 Neolitsea sericea™ 2 ¥ ERIEA 22 34 2.0 0.0 ®) 4.0
57 Quercus glauca TIhY 21 3.6 2.4 2.2 12 4.9
58 Quercus glauca 7Ty 25 47 2.4 1.5 36) (3.2
59 Quercus glauca TIH Y 1.9 34 1.9 1.4 36) 3.2
60 Quercus glauca TIHY 29 48 2.2 5.8 (36) (3.2
61 Quercus myrsinifolia 5 HhY 1.6 3.1 2.9 0.4 9 2.1
62  Quercus myrsinifolia IhY 1.9 32 1.3 1.8 22 5.1
63 Quercus myrsinifolia TS5 HY 1.7 3.7 2.0 1.0 (36) 3.2
64  Quercus salicina A7V A i 1.7 24 1.4 1.9 17 4.1
65 Staphylea bumalda I FE 26 45 2.2 5.7 38 6.9
66 Staphylea bumalda IYNTYF 24 35 1.9 1.2 (18) (5 1)
67 not identified"3 BHEAHOMEA 1.7 24 1.3 0.1 8
68 Chamaecyparis obtusa™3 b/ FAFEAR —  — — — 27 5.3
69 Chamaecyparis obtusa™ v/ FHIEA —_ — — — 130 169
70 Neolitsea sericea™ TuyE 32 4.0 1.6 0.8 33 3.6

*1 Coefficients in parentheses are estimated with some assumption.

*2 These stemﬂow coefﬁments of upper trees were calculated by & value determined by KURAII et al. (1997) and measured
DBH. agg" and agy,” are the slope of regression line between stemflow and rainfall in strong and weak wind condition,
respectively.

*3 Dead tree.

*4 Out31de of the plot.

*5 (bg"/ag") values are estimated, because calculated amounts are negative.
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a)

@ Trunks of Cryptomeria japonica or Chamaecyparis obtusa
A Trunks of understory trees ‘
Y% Storage-type gauges for throughfall measurement |

H-3 LRGBS OB EREN 70 v P OBERER  a) b/ FEBRK b) A FiBRIX
Fig. 3. Canopy projection map of interception study plots in Fukuroyamasawa watershed.
a) Chamaecyparis obtusa plot, b) Cryptomeria japonica plot
Solid and dot circles show canopy projections of upper trees and understory trees, respectively.
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Fig. 4. Frequency distribution of (a) DBH and (b) height of all trees with DBH > 1 cm in
Chamaecyparis obtusa plot (n=67, blank bar) and Cryptomeria japonica plot (n=23, gray bar) in
the Fukuroyamasawa watershed.
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Fig. 5. Vertical structure of the Chamaecyparis obtusa and Cryptomeria japonica forests in the
Fukuroyamasawa watershed. Water balance in rain time are drawn schematically with symbols
used in this study.
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a) All observed data
b) Observed data with a rainfall range from 0 to 100 mm
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Fig. 7. Relationship between rainfall amount per one storm (P) and throughfall observed by individual
collectors (7fi) in the Fukuroyamasawa watershed. These relationships were regressed by each
line in the figure.

(a) Throughfall observed by the collector NO.9 and NO.7 in Cryptomeria japonica plot
(b) Thtoughfall measured at the collector NO.5 and NO.10 in Chamecyparis obtusa plot
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Fig. 8. Variations in throughfall coefficient at obtained by collectors covered only by upper planted
trees (7fy), and collectors covered both by upper and understory trees (If; ) in the Cryptomeria

Jjaponica and Chamaecyparis obtusa plots, respectively, at the Fukuroyamasawa watershed.
Mean of at for each are expressed by triangles (V).
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Fig. 9. Comparison between mean throughfall in foliate and defoliate seasons, which were observed
under the canopies of deciduous understory trees in Cryptomeria japonica plot. Maximum and
minimum throughfall for 9 collectors under the canopies of understory trees are expressed by
error bars.
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obstusa plot in the Fukuroyamsawa watershed.
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SN, KRR LR (M-10) 1&, AF, &/ FWHBRX L LIS TSI o7
R BRIX OB I O HR T ME (T) O%FHIE, FRBRXICBIT22060aL 7 5 —
THISE & WA BHEE BN O BAMFI9EE FV 72 -5 1R L7z & ) RO B @m N = o %
FHE, Aok (1) KEHVERETH L, 22T, EHBXOTEAROPHER (£-2) ZHWT,
B —10 (2 7B E 2oV T, B Lz T e (1) A2HCTEE L2 Tf 2L
7o, MEDENTIIE AR o720T, KT &) BFELEMRFEEE VS Z L1272,
H-111%, #FHBRXO TfE—MEKE L DBERER LD TH L, MRBRX EHIZ, TFEPD
X B2 R 2RSS ), T o OBtRE —KIEB L 2B P11 IZERTRENT
V5o AFRERIX TR S Nz BRI,

Tf=0.877 P - 2.443 P>2.8mm )
), e FEBERX TR S NBIREIL,
Tf=0.825 P —2.178 P>2.6mm (©)

Lol TAZIIBHEIZ SN E EFMRICHET 2 5 (Free throughfall; 1 2 (X, LEYTON
et al., 1967, GASH and MORTON, 1978, KLAASSEN et al. 1997, LINK et al., 2004) 2% 5720, %
BRRO x YR T ORH T O RO EBANESEEL TWLEEZ LML, 2F), (5)
BIU (6) i, T IBIES B TR L ZZIREBICB T 5, —WBokE & BHEERHEo M
FrRLTVDLEVZ L, T0O L) BBREOBAREICB YT, AFRBEX TIEBEKRDOR87.7 %
AR ICAL > S, & FRERIX TR DR 82.5 % 2SS @M IS SN Twb &
W FER E 572,

RKAINTRLAHM T ~VICBIT5 T, WA SN2 TroVIiE % AvCEEH L7z, 7272
L, £ERBXICHE2060TL 275D E2R8UEOI VI ¥ —I12BIT2 Tf 0Kl 7572
e, (5) XewlLid (6) ArofBEons TFxAWT, ZOEEMH Lz, 2 b 2 E5
LR DPE 4 1R EN T D, AFHEEX TIE, BIENE 7,873 mm O 79 % 125725
6,189 mm, b/ FRERIXTIE, BEENES,132 mm O%) 74 % I12H 72 5 3,810 mm A% TAZFL 5 &
NTVD LWV KR E o7z MM TfORKEIZH T 286 (BiEiEs) 2His 5L,
AFHEBX T, MM I OA»KE2 % TH Y, MOMMETIIFKTI % T—EL T, /2, b
J FREBXTE, MIMIA2HNTIS % TH Y, ZOMOMRITIZN 73 % T—%E L Tz, MaBRIX
EBHIZ, WEITICB ABEEBEENEL ko 2B /L, 7HE 9 HIZEAE LB L 58K
K & BKERE DR EWEERA N2 b CEll SN EBRES S, o728 lH Db, TNHD
B E Gt 2 OB OBAKEOAFHIR 825 mm TH V), ZIVIHIH T oK EDHI 36 % %
HHTW/Z LIl b, 202 BOBEITHRAE L TF1X, AFREBX T 716 mm (FKEOH
87 %), k/ ¥ERIXT658 mm (F/KEDFI80%) THh, #EOHEOBEEMEEL K& <
ERl>TWz, 20, HIM T ORBEKEIIKHT L T2HEOEEA X M6 725 L-FkEId R
ERvIAbEEDTWAZE, 2 ZNLOEEA N N COBEBBRIE - 722 &
B T oBEERRsEL LEZERNTHLEEZOND,

S AL TR & T OFFMEZ i 2 &, AFRERX Tl 10 mm O T T >Tf, T
HY, b FRERXTIEH 100 mm D% T TH>TH Tholzo DL, TRAOEEIZE VT
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3.0

Linear regression of daily mean
wind speed (Us) at Shinta on
those at Kiyosumi (Uy)
25 F Us =0.36 U—0.03
n=215,r2=0.64

20 |
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Daily Mean Wind Speed at Kiyosumi (m/sec)

P12 TR & 3 EHEEI 2 o> H P35 JEE o BE 47
D TR AT T FH B S5 D> H P JU % Y0 B i o0 SR ok L C— Rl L 72 R 2 R L C
W5.1997FETHIHAS19984E5 31 H £ CHIICBIF 228 e b RMThro7cHOT—4 %
TCIE L 720
Fig. 12. Dairy mean wind speed at Shinta versus those at Kiyosumi.
Comparable data from 1 July 1997 to 31 May 1998 are plotted.

Tfy DT EAROBE®G T & & PRI L 2BEENEICHILD SNCHRTH L EEZ LN L,
WD Ty & T O, v/ FRERXTIEHE I>TH THo 720 LT, AFRERIX
TR T OHE WM I EV) & TG <TAOWmE WHILI) 2d-o7

33. 08 RTE

3.3.1. EBAROBRAKETE

BIARS (1997) 1, A éF URBRIXNO 2 XL v /) FOHAD S84 8% T & (liter)
DORKEATT 2 MREMOMBE X ag* & DBH OBR% ag* = k (DBH)? DBRATHRE L L L
AFEL ) XFENENO EEXRE L TVD, 512, INHO kI, FEREEOE®RO BT
Lo TEAT LI EBBEINT VL0, KRBT, BHRE T EICKITTEOEE
ERL TSR TEEAHET A2 LI L7 BIEDS (1997) AW JAGEORETOFREE, Il
IREBRIE X V) 6 kmBI R B I CBEN 22 BB CO B SPEE TH 5, BMIIOIREIC—B %5
7o D70, HEBH SO FEEET— 5 (KPR EEE K, 1997a, [H, 1997,
[, 1999, [, 2000) ZH\V5Z L1270 72720, AMTOHGEHRE LTWAHIE (1995
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H-13 (a) RGBT D A FHERX N O L AR SR OB T i 2 920 L 726558, (b) A FRBRX O
FREAROBBIET &% —KEE L72ERE L OTRAROB®RIETE, BIU () b/ FREBEXD

FREAROBIEGE T & OHEEFER & T EAROBEHRITT &
Fig. 13. (a) Observed stemflow generated by upper story trees in Cryptomeria japonica plot, (b)

Regression lines of stemflow of upper story trees and observed stemflow of understory trees in
Cryptomeria japonica plot, and (c) Estimated stemflow of upper story trees and observed

stemflow of understory trees in Chamaecyparis obtusa plot.

HFAADSH 199849 H) D9 5, 19984E5 AR S[EA 9 H T COFEBIMSIZBIT 5 JHHE) M
B KA E o TWD, 20720, ZOXRERGOEEIZEET 2 15HIE, SRR
5#7200 m EENL 72 H HERE AIC B B EGE T — & TR 2 2 L2 Lz M—121F, e
EEEBNSOHFEEGEE LR L7200 TH LA, MEOMIZIZBBLRIEOHBENAS RS
(n=215,r2=0.64). EiHS (1997) &, HEBHLTOHFHEHEA30mEBEICLT, Th
PLEZEE, ZhRimzigiH & L TR LT W5, M-12 ORI Y, # EE & o 8GE 7 —
TRV EOBITHFEHEEIOmETLIEELTHL EHIL, #AL LA imEH T
FNLT YA H L FAEZ 5 2 LI L7z, BUIEIMIC A L 722408 HIORR O H 5, 28 HD
FER I DoWTiE, MAOBIIE TORED R E Th o B3 D o 7285, T b ORENKEIFEA:
L7 TRICO W TI LT TR S 5 £ BR X O T-I491 7 — TN P & — Bt T & o B4R
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M—14 FZIIRABFREO FEA ((a) b/ FRERXNO.9 (74%F), (b)) AFHERKXNO.26 (7 OEY))
TRIE S N2 B ORI T i & Bk o B4R
Fig. 14. Relationship between rainfall and all observed stemflow volume generated by (a) NO.9 tree at
Chamaecyparis obtusa plot, and (b) NO.26 tree at Cryptomeria japonica plot in
Fukuroyamsawa watershed. Stemflow generated by one storm, two or three storms and more
than four storms are expressed by solid circles ( @ ), blank circles ( O ) and crosses ( X ),
respectively.

KEHCTEEZ T 5o 72, —MAEEH IZHE S ThVHaE, LORRA N MBS
MekED R b LV A O A FEEEE VT, ZOMEBOHN% L,

B TR OKEREMI, RBXNO_EEATREA L7855 T EOKE 2 RBRX OHfE T
By b LIl o TRz 72770, BRERXICIE, VANMEIIHRBRXAN TS 575, BIREO—H
RBXAHIEY LT3 FREADPHELET S (KM-3), B#HIZIE, 5 OBAROBEKG T =EIZ
REXNOTANE TN TOBTEREDN D L7720, FOHREEZETLINETHS, LrL, R
KL, W2 RERX A SR D L TR BT 5720, BRX N~ O KA FRERX 51
RN L H 5, 2070, 8RS (1979) LREBEIZ, o2 00T VI
LR L7,

A FHERIX O LA S ER S A BT T EOHTIL, WiES (1997) PR LIZAXOL
A SRE BEBAD ag* IZEDWCEHET 2 0 5 (LLTICRERT 5 b/ FRERX O
WTREROREFEZZRE), L, BiES (1997) PR LZAXOkEIX, A FREEX O 2H
ROARDBERHR T ROWEHEDP SEONTMETH DI NS, KROBERNR L 7> 72 & HH
DAFREEX D LA SERT AR TR L) EMREED-DIC, FRBXATEZ
7o e iR Q0 2RISR E LB FEOSETBEO/ET AW, Z L7z, K-13
(a) &, 19984E3 — 9 HIZ A FHERIX NIZ B\ CHEAPBIA L 728500 T i & KR OBk % il



SILPRABRAUR D 2 3 - v 7 FHEARIC BT 18R R, BRI T R, B T 219

w _
N V Cleyera japonica (DBH 5.0 cm)
@ Cinnamomum japonicum (DBH 5.1 cm)
QODaphniphyllum macropodum (DBH 5.3 cm)
-~ 8
v
£
Lo v
K4
2
2 2]
=]
o
> \4
3
2 o
5 -~ v v
()
v .
v .
0 o
v e L4 °
% o
o o4 5 o
(=} ‘—g—v*Qf T T T T T T T 1
0 20 40 60 80 100

Rainfall (mm/storm)

15 SLREHBRIBORBEED DBHTH 5 3EKDTREA (7% (v / FHBXNO4T), Y 7=v
74 (b FRERIKXNO.38), T A1) (b FRERKXNO.43) 5 54K S N5 BT = oEn
Fig. 15. Comparison of stemflow volume generated by difference species with almost same DBH in the
C.obtusa plot. Stemflow volume produced by NO.47 (Cleyera japonica), NO.38 (Cinnamomum
Jjaponicum) and NO.43 (Daphniphyllum macropodum) are expressed by blank reversed triangle
(), solid circle (@), and blank circle (O), respectively.

AR R EFPRA XY MZXHILTRLZZDDTH b, BiEpi FEdfks s L I2BBETRE
AL, o REVEKEOHA >15mm) 12BWT, HEO A X2 hDiT) 2355ED
ARV LD BE L OBBRTESBEET LEMDD L bbb, 2, EiHS (1997)
AR L 72 BOR OB T RICKITTRGROEE L — T 2 TH L, T2, HiES (1997)
&, WIS O A ¥, v FOBERR T ESEE LG 5 BKEX, B SR 1 X,
JIGEDEETHIZ L 5 FIFHETmm Th o728 LTV 5, AFERFEDORKENS, BT RO
EDFER S NIBERA XY b0 B, AOBEKELZ R LZENA XY M 1.6 mm OFER A X
YENTHoTe TDLD AT OB FEIFA L2EENE, B A X - oRGER & bfT
FER A X2 b O TR & OREAIEFITENTr — A TH Y, FEWNA X2 b EER TR
EH T W adolcbERObND, $72, BBRTEOI TR SN o 72BEWN A Xk
DI L, ROBKEZRLIZBERA N ML 6.8 mm DA XY M ThHo7zo ZORENA N
v MRS COBBIEI TN T W2 L E 2 i, W38 Tt B4 S5 &
KeEldAR b 6.8mmblLThbEVzDs, ZOMEEEEDS (1997) TRRIN TV LEIX
D TEVETH 5720, AFREXOBHIE TEOFERBNEIZTmm TH5LLT5I LI
L7zo H-13 (a) 270y b SN7emil A x> b EFHEA N2 P Tol@i TEE, (P.Sy) =
(7,0) % B2 HEMTHIE LKL AFHBRX OB L FGREEoOMSRETE (FEh,
SfUmax(Mm), Sfumin(mm)) & (7) BEY 8) XX HIZEHT L LA TES (K-13 (b))
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P16 FIIREBRREIZ 51T 5 T EAOE SR M EODBHIZ X 5E W
a) LAY b)Y T=v A
Fig. 16. Comparison of stemflow volume generated by same specie trees with different DBH
a) Daphniphyllum macropodum b) C. japonicum

SfUmax = 0.0721 P—0.5047  P>7 mm (n=22,72=095 (1)

SfUmin = 0.0526 P—0.3682  P>7 mm (n=14,72=096)  (8)
B, AFREXIZBWT, BoKEDN 7 mm U EOBER O 7 % GRIER) &2 Widks %
(J9EE) P EBROB®BR FTRICHS NS 2 EE2RLT WA,

/) FRBRX O @AY S OB TEOEFHIE, SBARO DBHB L UEIRS (1997) 12
LIRS TN D kD 53K F 2 BRI GEERE 2 51T 2885 T &R (agg™®) & §5JAEEIC
BB (agw*) V2 LI LTz, BARBICEHE SN age* & agy™* 13, #3127 v 3
FEDOHFTTRENTV S, b/ FHBENOE FBARD agg* & agy™ & TNEIUITEFTL, &
BRIX QTR TR L CRBIRE L 72l (B T EARE agg & agw) ZKO7z, 72, RS
(1997) 12ftvy, e/ FRBRIXOB®BE TREORERBRKEL Tmm L L. IOHOEEH
WT, B FRERXD Sfumaxe Sumin 1L, (9) BT (10) KoL H 128 NL (K-13 (),

SfUmax = 0.1718 P—12027  P>7mm 9)

SfUmin = 0.0913 P-0.6394  P>7mm (10)
IhnSiE, b FRERIXTIE, BKED 7T mm BLEORER O 17 % GRIEE) 2 LIkl 9%
(59)AE) 25 EREAROBESR FTRICE S SNLZ EERLTW5,

KR TlE, FHBRXICBT 2 — MR E & EH5OB®RR TEOFEN R BRE RO D 2 L8
HIDO—DTH %o AFHBREX OB T & & BRKEDTEN 2 BRI, HEOTRISIZERE <,
X-13 (a) 278y b L7227 mm U LEOTXTORER A X2 MIBU A8 T & - BkEZ2E
MRS AZEIZEY,
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Fig. 17. Effects of wind speed and duration of rainfall on stemflow volume produced by (a) a understory

tree with small height and (b) a understory tree with large height in the Fukuroyamasawa
watershed.

Sty =00638P-04466 P>T7mm  (n=36,r2=091) (1)
ERTIENTED. WRIZ, b FRBRXO—MFKE — B8 T RO PN LERE RO L9
WL TRD7z0 REROBUIIHNIZ T4 L 72408 BERI D 9 6, LRL D B OG5 D TR © 7z
RERN 4503 379 BERT T b % o Z ORI, 272 [H O FGJRIERERN A < >+ & 107 [0 O 5 RIS FE R T db -
720 2F 0, EREWD 107/379 DSEEEERE A X2 b TH Y, 272/379 HFYRER A N> R TH Y,
EEROK TEORWDTHEA XY MIAFHINLEE VIR TH L. ZOFEA XY T EGHE
AR POREREGEERET S L, FRBEXOTFHWLBHRT T &R ag 3, ag=agg x (107/
379) +agy X (272/379) CHHEEZ LI LN TE D, TDagh Vb &, b/ FREX O &
RO T & & —MEKEOTPIIH %2 BRI,

Sty = 0.1140P-0.7982  P>7mm (12)
EVIBIRATRT IENTE D, AF, &/ FEHABKD ag, agy . agg PEX BT S &,
WTFNORED & FHEX OESAFRBRX ML) b RRIZHERLE 257,

WM I ~VOREWA XY P ToRELEBAROB®BETEEZ, AFERBX (7) & ) K
v, e FEBXTIE 9) & (10) XEHCTEHRE L, 2o, FHENREZRo72
RN A <> b OFEAEHIZ BT 2 H PR O BESIRE SREE T (7) 2wl (9) Xz, §5E
BRI (8) 2wl (10) &, FAWEIEONE o786 (n=28) 121 (1) 2wl (12)
THCTHEREBI o/, £4121E, FHMICBT 2 &R BRXO S 2 ¥ L7230 TH 5,
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A Quercus myrsinifolia, Q. acuta, Q. glauca and Q. salicina
* Understory trees in Japanese red pine and cypress forests, Shiga, Japan (Suzuki et al., 1979)

Understory trees in a lowland tropical forest, Sarawak, Malaysia (Manfroi et al., 2004)

B-18  4SILIRABRIEIC B 2 TREAOB B T 2R ag" & WHEE (DBH) OB
Fig. 18. Relationship between stemflow coefficients ag* and DBH. ag” of understory trees in the
Fukuroyamasawa watershed were compared with ag” of Chamaecyparis obtusa and
Cryptomeria japonica in the same watershed (KURAJI et al., 1997) and ag” of understory trees in
other type of forests.
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Fig. 19. Relationship between rainfall amount need to start stemflow (bg*/ag") and DBH

FHIM O Sfy DREREITT 2EE1E, AFRBRKXT4~5%, b/ FHABMXTIET~12% T
IBLVTE, FUHHIZBIT 2 ZAFEHBRX L v/ FEBRX O Sy 2 KT

&)Of:o
&0,

BT,
ENLRET L E, v/ FRBXO BRI A FHEEX O LA

B TEEERLTWE W) FERER o7,

(ZHATH 25 O



224 IS « REDE I » FURHESE » SARHIR « SA0HE— « KIETS « SRl

3.3.2. TERAOH&BRTE
3.3.2.1. TEAOH®BATEDIFH

BN EOMEE L TRAOBEBR TEOMEAS & — 7 OVEIC—RITH o7 7
T¥ (e FRHEBRKXNO.9) &7 0EY (AFHERKXNO.26) ZHNIZF T, Bl S 7B
T= (liter / observation) & &/K# (mm / observation) DBIRERL72L DMK -14TH 5,
—14 T, BINEBEOB®RR TEY, —RIOWEHEIC I RERA X2 b, 2~3EORKERA X b
4 AL EOBERA XY MHFEL2D O KB L TRLTW S, AFHERX TOTEABERO
HEM A E - 72720 7 FEBXICHART T oy b &N G34 2wt (K-14 (b)), v/
FRBX T ta2ilET -7 Eonz (K-14 (a). M-14 (a) »5WHS2 R & 512, Bl
FICE SN DB T 'O R/NME, —ROWUEEIZ S84 L7 A X2 N REICARTE S 513
MEfFFOZ Lobh b, 2F ), —RIOMWEMHEIZTAE LR A X2 NS WIRE, FFEE
DOFEKRETHEAT LZBRIET RSP R R 2EMRH 5, 22T, ke d TRAB®RR TR L
ORARE RN 2 B2, —EOMEMEIC—RIOREN A XY NORFEE LT — 5 DA ERFR
D bl Nl B N

RGBT DO A F - v/ FHEBRX ISR LBEO TRAIHFET 5. €T, BHRET
BEOBEICL 2BWEFHND/20, DBHESecm BBEOTEAREZ 3K (F7F (v FREIX
NO.47), Y 7=v 74 (e FHERIXNO.38), =X/ (b FHEIX NO43)) %ED, Z
NENO—FEKE LSRR TROMGEE 70y b LIELZ2L 0D K-15TH 5, ZEARDE
B P EIIFEKEICH L TBBORERYICHEN L T AN EZ R, TXUNEYT =y 7 A
OB TENERETH LD LT, I FOBER T 2B fEIc kTR Enwz k
BhDbe M-151IFRSeh o720, TAHFOMERT=RED, FHEED DBH % b DhoiiE
EHEL CHICREWERR TREEZAER L2 20X )12, BAY A ADRBETH- T, K&
i — BT T = O BRI RS 5 2 EdSb o 720 RIZ, BIARY A4 X LR T EOM
& FARB7-%, [F UBTET DBH OR7: 5 BE0 55845 2 B#i M & L ke MR X
UNEE (K16 (a), Y7 =7 A 3k (K-16 (b)) ZBIIZETTORLZ, WO
b DBH DREEIHWKRELBRDIZLIZH - T, FREORKEIITT 288K TENS 4 H1H
M23% 5 EDbh b H-15 L H-16 TIZEDDDEUEIZOWT, OB T & & —MFEK
= ORI BT D BRK A PE R BT A AR % BIR L 72,

RETH - 72 17T 48 KO T RBAB GBI T /O IR 272012, S ROBSRR T &
- —WMKREOMBRETEMRAIFTLZLI2LD, ARLZEICL, 7271, H-15%™-16T
RENTZL ) B—RIOBEEARNIC— B OBER A XY bORDELHB (n=12) 3L %niz0,
WKOFGHTH VT NVEE R T I LI Lz —MBKE S mm EiORERN A X2 b CTHET 28
B TEIIMETH DL LEZ WA, & 5B P ICEKE S mm L EORER 4 X2 b EDS
—REMZ2T CThIUL, FoBIENIZHE SN -BER TEIE S mm U EOBENIZBWTER S
12bDTHHLEEZLIEDNTE L, EBRIZ, H-15K 16 TRENTZERLSHBT5 &,
—FRFRRKEDSS mm KW OBEN A N> b CTHAET LHHRE TRIIFEF ISR b b, o
DENCLTHELNLBHRA N MU, v/ THBRIX T2 MM, AFREBIXCTIOMME & 2D
INHEEOTHNTHZ LI LT,

Z T RARD WM& & B TR OBRE RSS20, FBARTHRAZ X9 28
Az B & BERR R 0 SRR S O BIARIZ D TR L 720 — %1, BRIIERRAE & 0 JBGER AT < 70 5 7280,
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MRWICHAET 2 TR LRI TH®RIE T &0 AR RITTHRIVREOEZE TN S v e
Z2zoNb, M-17 (a) 1%, &/ FRBXNOTHF (NO.46) 7 SERSN-BEi TE s —
PR & DRIFRZ R L T do -17 TIE, B A > DL H OGEDEFFIEIEATE TH -
725 DEBOALLENIUMATEIR LA, TR0 R BERG T & - BKEORRE, BIE25
THo TR A N P THEL 72 OOBFRICHIR ZE W IERED 5%\ FUIZET729 7 F 13
BEA 21 mTh o770, MEOKE L ZIFIL oWz H 5, T0/20, o7
FLYOHMEOBAL X NEHRIIL CTHUME 2B o727 (M-17 (b)), #Eois
il X [ B2 JEGE A B T 8 LS MU T BRI A T - 726

—HT, BERmA N2 MEOBIEG TR & BEN A X2 S ORKGRER & OBIRETIAND &, FFRE
DOREKETHRAET HEE T Rld, WA XY b OB 2 10 B ETh o7z A XY bT
FEELZZO DX, 10RO A XY FTHRELZZS DD PR EWEHDH 5 T LAbe
%o O T F T (Quercus serata) DBIFE T = OFFE % <72 PARK et al. (2000) TH&
RSN TnwEI =T 5, BMMOMBEHHAPR 22281280, EEBRSHLVIETREAD
BREDOHIREM R %50 TORE, EHIAFESNLIWADPL 2, FTRAROB®RIE T &
R D72 OIS SNDEWAKN L % 2D T EDBERTH L EEZONDL, BHIZIE, FTEAR
OB T REZ T 2BICE, CNOOEMEEET LI LPRETH LD, KT, 7
JRGHE S, BERIAESEIS I 22 & O£ 2 BB IS, —AFICOE 20BN TR T I LIl
Z DT, KRBTSR OBIEIZ BT 5 BKD GBI BT, TRAROB®RT TEOFT KR
EVZ EIZRNIUL, WO THMABITZBI %9 2 &IZL7,

B —17 OB T & - BoREOBMREZERTHET 2 &, 4 O TREADSFAET 5 R A N
¥ MEOBEB TR (S/*(ml) (13

Sf* = ag* * P— bg* (13)

ERTIENTED, 22T, PR—MHKE (mm), ag* (ml/mm) ZAJFEMHOMEE, bg*
(ml) 1ZEVHERED y O TH b o ag* (IBERIT T EAFEE LI Lo 72020 ALK 5 F K &
MBI T &, 2 ORIRESO xYIF bg*/ag*(mm) (SBEGTT 8L LG 5 P9 % K
BEERT 2, £#3O0)BLEWICU A NENLTREADI b, KRTHEEBI 2 -o7248 4
O T BAROBEG T & % Bk R TR LSS L7 ag* & bg*/ag* D% B@HOEEKTRL, UTF
THEE I HED W THGE SN2z ag & bg*lag* D (15 1) v 7 TRENTVS) LIERBIERT
Who FEM STz ag* & & TEARD DBH DRIfR % X182, bg*/ag* & DBH & DBk % [ -19 12
INZIR L7z BB, INSOMTIRMRBRIXO TREARZ XEE IR Lz, 7, B
BT E A, KISBMIC 2 225720, Y hF - e aF0I7 V-7 (44
) LTINY - VITAY - TAFY TR YOI =T (7 V) X6 LRSS RV
TR L7z

ag* DEIERIZ & > TRE X2, KEkD DBH L BRI BB DBH DR E W
I ag* DIEIEKEL A EMBALND (M-18), F7z, M-16THRLA L H1C, [ UHHHE
Thiu, BBULRDBHNKE VI ag* DIEPK & {MHADSFHANNL . 72720, DBHDK
ESHHBETH->CTD, MOBMIZHTHIIIIKEV ag* OfEERIEEE LT, M-15
THRLITAFR eI F - T XD H L. #12, BIIMIINS Vag* AR THfEE L C—
%@ﬁ/@®?@*#ﬁf%ﬂ%ol48~bwaBH#MMm®RWMﬁW®ﬁ/@#MI
BAEIEL 7275, N5 D ag* DIZHIZ40 (ml/mm) FiECTH o7z TNHOMHIE, WL DBH
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2HO7UEYDag* DA 218 (ml/mm) ZRLTW5E I & EHET 2 LIPS WHETH
5o 2O X9 % DBHOKE EHHE 2 CTag* DEDPFIIMIIRKRE WEIFE (7%, e¥hs 7
F¥) LS (7 V) 2L, AHBREO TEARD ag* OfEiE DBH T, 5
BUrhag* =(3.049) « DBH? (n=32,72=0.80) L\WIBRATEIT LN TELL V25, X
—18 121, HiAS (1997) PHURL7ZAF - v/ ¥ 0 ag* & DBH OB % R iz /R LT
Who EBICIE, DBH Y15 ecm RifOAF - v/ FO/NMERTRBXIIIFEEL WD, Z0
MR & FTREARD ag* 2RI FHW MR E KT 2 &, TRAOB®BI M EOALR=EE, FHL
DBH O 1 JEARDGEEFEO A m I ICHT 2 225 5 WIZENLLETH L L) fERE o 72,

[BJR3HT OFERAT S N7z bg* AR D & L CRME S 78R AT A ERAAE L 720 TAUTFERRIC
EH DB VHERT, MIFOBIIY Y TVBO L ENLELRETHLEEZONS, M-
19 Tld, TNHD4 AT bgi*/ag™* & DBH &£ OBRER L2 D TH S, [M-19 L 1), bg*/
ag* OfEIZ 1~ 14 mm OFPFAIC, DBHOKE & L IZIZIZEBRICHM L T2 I e bh D,
Tl O % TR TRIZDS, HERIERIZNE SN2 7D o 720 MANFROI et al. (2004) 1 bg*/ ag* O
i & DBH & OB % S CTERILL T 5. RETE SNz bg*/ ag* (2xF LC, RO MG
G E B I %o THRPI-19 IR EN BRI TH 5. AR THESNAFRITIESDEAK
< (n=44,r2=0.07), ZOHIZOVTOMFHISEOMFTFEE 7 - 72,
3322 —ERKELESHREOTEAICL IBRTTEORRF SHEOTEAOHRRTE
RHOBHO—2IF, AF - b/ FEHBXEO T RAROB G T & & —WEKE & ORIfR
EWHOPICTHIETH LY, ZOLOIIIEHR TREOWELZITO R o2 TEARE D&
BB EROBHRR TR ET 2 LENH L, 22T, LTFD L) 2FIHTETEAOB B
TEERag* & bg* DHEEE BT % o720 OMEMMOERIZ b5, B TEOHE %
BIo FREARIE, ZOMEEELVELNag* & bg* DR V2, @& %8 L CHl
ERGE RS0z VEAR (AFHBIXTIAR, v/ FHBXTI®AE) 0H)b, # M- ¥
FHE - 7 AFUMNOTEAR (EBEI2E, 7FFORMEREZV) I22WTIE, H-18 DFEHRD
5 4 (Regression curve for normal understory trees) (2% DBARD DBH # X AT 5 Z & 12
LV ag* A RO, Tz, M-191R L2EEHIERD S bg*/ ag* DME% RET 5. O&HH %
HUETHELR2 B ADS B, 7 FHIZK -18 O & F i (Regression curve for
Cleyera japonica and Eurya japonica) \2, ZOBAO DBH% AT 5 Z L12L D ag* % KD
720 BU—19 1R L 72 [HG I A & bg*/ ag* DAE% PET Do @AKMED H 2, DBHIZKS T
ag* D% 36 (ml/mm), bg*/ ag* D% 32 (mm) & L7zo TOBENE, A TEELZSA
DN VHED ag* R bg*/ ag* DO DBHKIENED I 1 AKA > 7205 TH B (M-18, [M-19), ®
MIEL72 FEARD D BEREHID S OAIEFLEL 72, N6 0/EiE, b/ FHERX NO.67D
WIEADERE % SEIZ LT, DBHIZKS T ag* OfEi% 8 (ml/mm), bg*/ ag* Oftix 4.0 (mm)
EL72e DEOO~ODFIMEIZIE, BORVBES HEIN TV LA, MHERX E &I PEL LD
BARIZEIMLTD L) ZE2EBELT, ftHTED L, TOME, TRAOBE T 0K
SEDS, RRBRGIHTOKNEOIHE & L TEE L —HA THIUL, LD TZOHERAEIIONT
BRI 2R 2 2 &2 LTze B, REAERDOHEE S NBERITE T &R ag* & bg*/ ag* DfEIL,
K3LZBVWTHy I ZOHFTEHIN TN S,

AFHBRX B L e/ FHBEX CTRAOB®ER FEaHllZ B I 2o 72HMIZowT, £7
0y ks OFHIIARIZOWTIIFEME 2, REHIIARR KM T & o 7285835 T 2122 TE Lo FIE
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i Cryptomeria japonica plot (Annual amount, Period i -iii)
A Cryptomeria japonica plot (5-month amount, Period iv, v)
@ Chamaecyparis ostusa plot (Annual amount, Period i -iii)
O Chamaecyparis obtusa plot (5-month amount, Period iv)

P20 I ORKE & BEERE () DOBfR
Fig. 20. Relationship between periodical rainfall and interception.

WZHto CRIE L2 EEZ VTR L, 70y PERoBBETE (m) 2Rz, Thbt
AEX O Tl L COREIRE S NBBRR TE (mm) 2ROz, H-13 IR SN/ 4 5K
OTFRBAOB G T L, —BHRRIC BN A XY M2 % &SR T & 2 — W ka5t
LT7ay b L2bDTHb, M-130FEHIE, NS5OBBRE—KAVELZEHRTHEL, 22
THEOLNI—MWEKE (P) & TRADOERIND SRR OB® T (Sf) &, XX
XOE

Sfi, =0.0095+ P-0.0735  P>7.7mm (14)
F7:, v/ FHBRXO%E
Sfi,=0.0113+ P-0.0644  P>5.7 mm (15)

EvIBRATEREINS, (14) BLU (15 Rk, AFRBRKIZBWT, FAKEDH 7.7 mm 2L
L OBEND 0.9 % 25 TREROBERTRICAE S SN, b/ FRHERXIZBWTIE, SRR
5.7mm DL FEOBERD 1.1 % B TEROBBETEICHS ENEL W) T2 ENETIURLTY
%o B FHEBIXOTEAD I AREEIIAFHBRX O 450 ETHo72h (F-1), BElizhi:
FAZIZIERE BV R o7 2iUE, AFHEBEOIT ) 251 ROBART £ AR E W20
TRAK1 A7) OBBRHETEODEKENL /) FREBRICHERTRKEL o2 EERTH
5o
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Fig. 21. Relationship between basal area of Japanese conifer stands and (a) observed periodical
throughfall ratio and (b) stemflow coefficient ag.
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TRAOBGR TEORMENE (A FHERX TIL19954FE4 H~ 199843 H, b/ FHBiX
TIZ1995F 4 H~ 199549 ) 1ZowTix, (14), (15) AB LRI ITEH S Nzag* B &
Wbg*/ ag* % FAVC, &Mk o OMER TEOERREXFHE L, ZOME KERE L CifEzE L
2o TNHOMEEERSINIBHRT TR EEGH LR AFTHRETO1EMDZ) OTREAR
DG T = IIFRKED 0.7 ~0.8%, v/ FHEEXTIL0.9 ~ 1.0 %S ICKmshizl L
Bbhotz (F4) WTFNORBXIZBWTLZOEEEIFFITNE Lo 72720, R
HRIZLICAF - b/ FHROBRI BT 2 MARBE) % 5 HAL TR L 2561, TRARD
BEER T ROFGIINEVE VI ERE 2572,

34. BiEENE

WM I ~Vokoka (P), &RBXOEEEBNEDOTVISE (T, LR S ERS 78
B MR (Sfy), TRAPSARSNBER TR (S) BEU (2) X&) EHHE S NBEE
Wrie () %3R4 128 720 AFHERX TN R 7,873 mm @ 15.8 % I2HH24§ % 1,240 mm
DOWAKDS, Tz 7 FRHERIX CTIIMEKR 5,132 mm @ 14.4 % (2 72 % 738 mm DFKAZ N2
NOFERKIZ L o GERZES L WM E ko7 4 L0, AFHBRXO TFh e 7 Fil
BXOT LD b REP 2D LT, AFHBXO Sy /) FHBX DS L0 b/ Eho
72728, WERERIX O O K E IS A G (BHEERTE, [ %P) ICKE ZEWDHN:
Pol:l Wbk, 7z, WMBOBRENFIL, AFHBRXTI11.7 ~ 18.0%, b/ ik
XT11.7 ~ 18.3 % D#iPHTH - 720 MO KKE L BEEN & % X 20 12713 v b L7275,
M ERER X C OB TR O IR O LB AR & < 7o 7L, BIR T O EHEERTERH3Z 0
FEREZSoTWEZENDRDL, COUMIZRIALTEZ DL, ZAFHRERIXIZ BT 2 18 by
FEBBLR1T%EHETHY, &/ FHBEXTIL16 — 18 %HIE ThHh o7z MM T OESIES &
I ELEMTH 275, MoOERME I I RM) L2 &, BERFEAE R R R 3R b 4
LW CTH 722 b0 d (F4), 512, WM ITIIBHEmEE (i = o RokE
SRS B H0) ARG o 7oA X A2 [FEE LM TH D, s 2SI T o
RS R o 2HEETH L EE R HND,

F A4 BRI NBEEBNEOTIE (T) , FEAROBE T CBIM S L7248 i 8 /W
(T, BLY 3) REHWT, FRBRXICBIT 2 TREAICET 2 BEENE () 2Rko2 2
ENTE D, HRBRXIIBIT D [ Of=IE, AFHEXIZBWT-50mm, b/ FHEEXIZHBW»
T5mm&Zz), FHINSWED L VIZRDMEE o7z BIFMBOL IZOoWTYH, B IIZH
WTIFATHEEX T8 mm, b/ FBEX T16 mm & 7 - 7225, oA CI3E s/ S WE s
o7z A, EHIHEORER A XY NI LT, M-11 TREN TV LRI S Ty & T &
FEL, 3) XEHOTTRAOETEEN & ([ 4.) ZaMETL L, AFHEBRX TIIREN=
7873 mm ® 0.3 % 2725 21 mm, b/ FHBX CIIEERE 5,132 mm O 1.2 % DH 7%
66 mm Tdh 5 L\ ) RBHRE ko720 TNHOBUAFERRPLHARHRIL, wIlucE L, &KLk
BRI O T REAROBIRIC & 2 BRGERT &L, FFEICD% <, ZCRBL o TOAFHIZBNT
BER DK 0.3 % IZETH Y, b/ FHIZBWTHROMN 12 %RETHLZ L¥brolz, I
&, AF - v/ FEBRXOBTEER 0 LTS WETH ), REMOFAR R & LA
BT A BEROFR T OBBICBWTEELREA L 262V LERL TV,
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KT/ NIBHFERICOWT, RICEPEOHIEM Cirb /- E i, ST E
OB ORBHGER (F-5) Lt &88Lns, EEEMR 5,

4.1. SR EERE

RS IIESEROMS BT 5, BE@EEnNE (T), BEEEE (TF%P), B
DOREKRENITTT 2 BUREMROMEE ap PEE SN T W5, [ UHFED R4 % k55 00556818 8 &
DFNMNEZET LDV L D) Hﬁmﬁﬁ*ﬁun (BA) 7% 5% &%z (PARK et al., 2000) , 4
< &b 6 HLLRBII L 72878 k@ﬂ(ﬁ'ﬂ%{t oloMGDBA% 70y b L7230 OHH -
21(a) TH 5, &B A FHRTOMERBIDTRIGIZ DT Do 720T, KIEFIHIZ 4 E o FRpRll
AT CRLAI S 723502 20 ~ 40 FEAEFT 2 D A RIS ;Fa T % Bt B N E O M ER R (RrEsA LAk
&, 1917) %ﬁ}% ITBHT LIz TOXHKICIE, BAICET AEROFLED LA 072D T,
20~ 29 4EE DML BA H320 ~ 40 m2/ha, 30 ~ 39 4EA4: 464313 30 ~ 50 m2/ha, R LD
240 ~60m¥ha TH-o72EELTTHY FLTWAS, ¥, RFTHELNIMEREZRILT
Ez2 5L, BBl BA OBRIEABHEEBZEME L 2 AEIP RN S, BN TH - 7-F
Bl LT, [-21(a) IR L72F3E (1970) 7 <Y OB SN 575, UL TEHEED

FHE LM CBINENMETH B0, LEROEADA LN TS EEZ 55, PARK et al.
(2000) I, Hﬁ@%é"éfé‘éﬂ‘*fﬁk(@%@&O?ﬁ)wwﬁfiﬁ%’éﬂfb\%ﬁml_ﬁi’%%iitf,
BA R E VI EBITEEBEIN S WEAMD D o728 LT D, [X-21(a) D BA )60 m2/ha LT
DOHIFIZBWTIE, ROPEOSHERCL ZOHEMNEBBOA—RTLHE V5, LAL, BAN
60 m%/ha LI EO#EFIZ 70 v b ENBEARTHE %ﬂfd}‘tf S (WEEOBREEEED S 5,
BROLDERNIDLDE LT —N—TRLTWVS) X, ZOBEAPSHNEZ ERDHIDB, D
0, KECBM S NAAF - v/ FHRBXOBMBEZRIE, BAPRKEVIZE20b5T, 6
FHIIZE o 728 W R Do BADY 60 m2/ha LLEOEFH L2 35 0) 2 4858 508 i 2 o0 BRI S B A S AR i 1
Bl AR EE T L IETER VA, ®M-21(a) TR L 728 R12, BAA60 m¥/
ha DN O#FPFIC B VTR S 7z B4 L BHEEEFEOMMRIE, 43 L EENREMTIERwE
Wz Lo AFMOBEEBERICOWTORERFL DR 0S, FRNET CBll SRy &
OTIET L L, MOFER LY & ILENS MENDID 5,

T R A 2 PR L0 LR EDR L TR O N EMROMEE (ap) 1&, FEOHMKS A7
BT L BEKE - B EENEO N RINEE Y Y TNVIZER T30 TH 5, BEEENE
D arp I, FIZ, BN ORNIEED S OB EE (E) LB®ETENORSE (p)
Lo TRE SN Do ENZRREMRMO O Lo (B, SIAR®E, BARE) OE%:
i# < %17 (TEKLEHAIMANOT and JARVIS, 1991) , p, b5 OMEICHE HEINL DO TH S
(CROCKFORD and RECHARDSON, 1990, PARK and HATTORI, 2002) o FASE o RERE i o0& 544
PRI CTH B L E 2 U, FBEOBIEEBNEO ap HIE, H5OME DR TE&
HTX2139TTHD. AFMD ap B, #304E40 BN VAFHTO0.744 (EHE S 2003a),
#3170 FEED X FREHFRT 0.786 (A - Y 1982) LWV ESTRIREIN T WS, KD A FH
BRIX (70 4E4:, SRR S134 /ha) THONZzapfli (0.877) &, THHOBMAEOHEM LY
OB REHEE o7z EREDS (2003a) DSBUHIZ B T 7% o 72 AWML, RICTBIAIL 72
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A FRBRX & AT B At O o 72725, BEs#EaThl), VARBENIMHT
bHolze ZOMGREEDREDNT S D ap WOEPEAIZLEFZZ SNIZH, EORERPI DAL E
L&DV TUIIMOEGIBAD 2 SRS TE 2o 720 HIE - 1Y (1982) 2HEE B
S o 2RI, RO A FRERX O A TG L ATIBFE DB ECIARTE TH o 724% ap HIZE
L2, SORKRO—DL LTEZLNSZ L, BEEBREOWEAS » & — /LD IS
bho HIE - MY (1982) IFAFHIZH T 2ESIERRESPELZLET 5 Z L ICERZENT
Wiez, BEEEREONES [ (BEEsmE LR LT {/20n) K)ErPnsini
WHIICHEE ] BI b Tz, DF 0, M-6 TR LIZHEBORER A N> MIER S -8
R (20 U CIRRIEATE SN 7c720, MIREHOMEE T 4b b ap VNS { %o 727
RETEASH %o SCHRHL, ARERoAR s O, BN ORI S 2Rk A% Ao 7223, Bl (2004)
EAFHGIZBIT S ar % 0.886 &L LT 5, ZHUIARTR LAMEICHEFISENETH 72, &
%, ZOMGERUROAFHKRE DENEZHRTVLLEDRH D, —T5T, b/ FHRCHIEE#
P2 B LIRS 2 $R L2 BlE S v (R4 ThbHo ) 5, KL [ Utk TF 5
N7z ap i, 774EA O T0.820 $ARS 1979), T1EEDOMST0.789 (A J5 - H1¥5 1982),
60 725 TO4EADOFRSFT0.741 CHEES 1967) % E03dy %o TR - 135 (1982) REFES (1967)
DOWFEIE, Bl L7z X ) ISHRRICB T 2B TEROEIESEHINTH 5720, BHEE BN
EA VY =NV BHBHEV, 20726, IO ORTHES N ap #HI1d, KETH N4
R (0.825) LD/ SL oW D D L. T2, 8RS (1979) OEITARBOMIZIEL
otze 7z, WEWEWHEO L ) FHTO ap EOHEH L LT, 29 FEL 7 FHT 0.690
(MRS, 1982), MREGAFEZZACHKT O DBH M2 T L CHleikz b s v/ T
0.880 GRHHI®S, 1990) £ 7Z&->Thh, 2 2D#ERIIRELEEO0VTVE, AF, B/ FTO
ar %, ZNZNOMGORE (BA, B8, UAREZLRL) TRETEIUL, SHOMWMTIC
B BKOR 5 ERED BRI L Bbizns, BRI~ OB 51435 N7z RIE S H
THY, —EOMMZE RS Z LIIHETH - 72,

4.2. LEABIRHETE

R TBI o RIS SN2 AF, b/ Fltks o isn TR OHEEE % T 5
L, AFMREID b ) FHOBBRTEDIZIDLEVE VI KRE o720 ZOMEIE, IRES -
FTES (1989) o#FER ks (1986) O ILEERMG] & —30 3 5 EWIIRABMI O &, HA
Ot TET KT 58, AUMBHEEZETHILEAFTDIIZI) AN 7 F L) SBERTElET
RKEVIZH22DbET (EEDS, 1997), MOHEMTEZ DL ) FHDIIZINE Lho7zE
ZIERIE, WG OIKREEDETHLEEZLNDL, BEMIZIE, BT 72AF, v/ %
REXOKE SFEER (195m2) TH Y, ZAFHBREIIZ EEARD 10 ARG L2025 LT,
b FREEX O ERAREII ISR TH » 720 A EO— MM 2 EEFBE LT, BEICAE, h
BEEIce 2 ¥, BIRIRGIC~Y Y 2R T 2 HERH L. THUILD, AFIIESITE ATHKS
REORM AL EIND 720, BESR 2D, FRMIZEKICE ) ZARBEMEL 25
EEZOND, MARBELARBXEEOBBIZOWTEELRZ LD, S5I—0Hb, Bl
M3 TRl FRBXoOEREY HREEZZTIH I mERBESE2 L, —FRMOMME
HINTH D 4RO ) FHRBEXIFINE %22 L9 REBX PR ENRETH S, 2ILHD 4 Rig,
#-3(c) I2 B 2BANO.I ~NOAITHILT 575, ShHABRILTE ) FRBEKDag, ags B
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K Wagw #iH 32 &, ag=10.090, agg=0.1348, agy =0.0719 & %1, FAREDH) 22 % i
ThHRERE LD, 2F ), BBXOBINETEICL > Tid, HOooBEBRTEOFEFHRIIAE <
AT HILRZERLTWD, CORBEICOVWTIE, ST ToOMRATELI Y ERSIN TS
o7z BFIZ, AFRL ) FOL)ICHEAOBBRR TEOLZVWHERENRICT LG, 20
FICHT23MIEEETH L, BROZL72H, BBEXOTESAKSFIUIREVITE, BB
MOBRENSETHEEIITNSLLTEDLETTH S, Lo L, dBRERKOBINE, HBRXAO
BARREOWINEZ TR E, E@RKNETLIHACITNEOTH %, SBAROB@RTEZIEET S
BEICEIZF0MEY RELSTDENE 2 b, TOfHEFRIE, B2 RETLHHT, REXO
MARBECHAT A X0, BRBXEALODLDERELREND DL E D) ETHIRET S
2L ThHD. BWINRNHBRIBOAF - b /) F KRB O AKREE L, BB FEAROFEN 7% 37
REELIBIZT A2 EICHLTUE, ARTTALBEEBI 22 b o//zd, BREPLE
Thbo

AFHI TCORMBIZ D7 2 B3I TR OBKE I T 286 (B8R TE, SF%P) %Wl
L7255l LC, £ (2003b) odhrd b (£ -5). £ (2003b) 1, 30 FHED A FHs
DSF%PHHI10% THo72e LTEBY, TIUIRIMTHE L7z 70 E4:D A FHGTD SF %P
DRI2BIAYT B, ZOEPELL—HE LT, BERIC LMo oEDmE:, FIICERE
(2003b) DSKFRIZ L 72 A FMG DOV ARBEELRBOR > 72 ORI 3ETH o7z LnEZHN
bo DFY, MARBENPRKEVIZEBBRHETEIREVE W) BRE L o720, HEDZX XK
2B D SF %P OMEFNIMmD T 7%, ORI —IRERN TH 25 &) HIconTid
HERETIIAATH S, —F, &/ IR TOBBRR TEOREEMIILTNSE L, ZOMEIFHN6%
PO 12%OFHEATH ), RFTHESNMEIZIRETS (1982, 1988) HBUMAIRIZ L7229 - 31
O ) FHGITEVETH - 72,

Rk 2 OB TR AL S N A EE 2R TG OMERG TRmARE ag DR E &%, KHK5
DBAZDWTEH L2300 -21 (b) THD. M-21 (b) TIiE, KHTH- 72 HEBRXOF
By 2 B T RARI (ag) ZARWMOME LTT 0y ML, §9EUEE & 5REE OB T =R
(agw. agg) &L T7—/N—TRLTWb, L5 - H¥; (1982) Db/ FitEH TORRE KL
L, BADKEWL ) IHFIEEZDag DR E VDD D Z L bbb 72721, RWTHED
N72BAH 90 (m2/ha) Dk ¥#HDagld, BAD40~60 (mP/ha) O EFEBEETHY, I
L 7B ME R D BRIT B ISR AR D b0 T72, & FMHD ag ZFIFEEED BA TH 5 ot
WD ag EHET L, FEICREWI EPDDD, THUE, /7 FHRHMBOBE L L T
BT T EmAE &) IR (RES - BT, 1989) #EMIT2bDTH L, K-21 (b) 12
3, MOSHIEBRS D ag ZBELTVED, THYYHRIEBADOKE SITKS FIF IS W E
ERLTCWLZEDWbnb, 72720, ZOMEBNIH L TRV RBR»2HGEET S, D) 5
D1BITH 2K (1970) (&, BADAEA27 (mP/ha) DT 71~ Y #53CHEA & v ag (=0.007)
AEIL T2, 2, TH Y RO TREICEE L EARE? S 0FESFRKED 572
ZEWPEETH L, b)—20FNTHLHAS (1979) OT <O b HEMNFE: ag &
RLTWABY, EREICIE, COMPETHI< v ) FORTHTH D720, 2 OG0B
TEIHTL ) TOBBRTEOFGNREDP-EEZONDL, T~ Y ROBERTEIL
MORTE & B L Th RV E ENTWEA (1[I, 1993), B -21(b) 25HIMTENBRD TIE,
BA DVN S CHIFH OGN LTHIEARB b TE722 L), ToORmMIESZENHRA
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D—DTHDHEZEZOLND,

43. TEADOHRATE, TEARICLZENE

FDE OFMIZ B TR T = 2 WE L72ZED ) b, W a2 d 2 B84 210 Tk
CTRAROHER B % - BT ITD R ve 8RS (1979) &, 77 A0 /7 S Hitk
Gr ORSERGT & 2 B L 72/, TRAROBE®RIE T =05 OB T =D ) b5z foTwn
REHE LTS, E72, A1 (1970) IHMERFGOFE L 7243 LD T 71 =V RIKIZB W T,
THRYBLOZONGOTREAOEE®RTE T E2FREKEIT LT, 2nE05%E3.5%T
HHLZEERERMLTWS, 21 TRLAELDIC, TH~ ol F=IdMmosE8Hic i<
FFIARGD, TRAZEBIZONL EZOENFSEICL LD LVIFBETHY, TEADH
LTRSS OKNEL 2 EZ L) A THEEGRTTHLILERBTLODTH L, 72,
MANFROI et al. (2004) 1%, V4 F BOBEK 40 m OEIEFAIZBNT, 100m2O 70y k
WO TREAZ &L aROBER T &% HE LR wrehkogmg Ta (BKkEof 3 %)
DO#) T8 % 1, DBH A1 cm ~ 10 cm O/NMEROB G T EDSHG LTzl W) R EZR LT
Who M-18Tl, ZOWFEHHEICTH S N2 HAROBHIT T &M ag* (ml/mm) OfE (n=66)
%, AMTBI Lo 7248 KD TIEAD ag* &L HE L T %0 RV A+ OEIEG D ag* — DBH
BIROIZ) DAF - b/ FHROIDLEHRTHETIXODEPREVA, L, KBGO
ag* DI ) DG OREPEMETH 5 2 LR TRAOBERES L) ZkThrlzoLEz b
o 72721, WO TEARD ag* — DBH DOV BRI, BBUARLTHL LV b, D
F0, HARKEICNT 2 TREAROBETR TR ~ORSmAFIIZFABRETH L 2 & 2R
LTBY, MhTOBE ELBROMEDRNCARFHORENEEZEZ L LENEHRETH S,
B-19 1%, WAk O T REAROEEG T HRGWE (bg*/ag*) 2 L2 DTH B, Mipksr& b2
bg*lag* — DBHBFRIZIFFIIE SO WBRE R T DS, BBORAAF - v/ FHROTEAROEE
T REORIEHE L, RV A+ BORBBFEAO TREARDRHBHE X ) RE < %2 @D
Wiz, T, BB O LBAROBTREMAEKTESAF - €/ % EOFHEH TN
S, LD GIETEBEARY S OBERENRE O NAMEE o 2R THD LEEZEZ LN
bo INLHBHREEZFLODLE, HEAOAF - v/ F ANTHROTFTRBAD S AR SN L BT
=i, RVt A BORMBGE RO TRAROEERTE L LKL T, ZORTHRIAMEIKE
T G R O EAL K ED S OERE (ag*) ZFABETH L LD biro7, K18 121,
AR5 (1979) SE L TR HEROFEEHE O 7 F - ThH < VRIRIHFLEL72a/N 7 I YNy
VY, AVTTT, AVF, AFTIDag*k Ty FLTWEY, IS LIFIIARBRTHELNL
ag* —~ DBHERCTHMTE 2 CTH o720 TNF T, FTREAHADag & DBH OB % H#K
L7228, M ORERIEOKIER T 2726, WOPOTRARDIAREESEETH L, KVt
EOBIET I, KT AF - & FHROK 3D LARBEE T TBADPHFAET 5720,
MGHEATOTEAROE BT M E CTIRER L —ERE Lo Tz, — 4T, FBLIRGEEH T
EAF - b FHEHR TR TEROIAEEIN S oizlzd, B FEF1 %RiEThHD L
WO kR E o7,

ENPGRIEABRGIR D A F - v/ FHEAROBHEI I BT 5 B A OKFEEBEFEI 0§ 5 T8
ROEEINSCE VI FERE L0725, MpebiPLIsailflisbzThre, To7ut
AHBEETHLI LIS, BlziE, K2h5L /) FRBEXOTRBAOBAD L J XiERX D
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I T2EE2RKOLE, TOMHIZ0.02% LT TH 5L, RIZ, 100 mm DFFEKRA X A5
HELb ) FRBXOTRBAOBER TED 1 mm THh - 7238, BAH 72 OKEIZH 5,000 mm
Thb, 2F0, HAMHEDHZD, TREARORITIZIZEAKED 50 fFOMAKIER L TWDE E W
IR TH Do UL, FMGTOFREARDBITE T 45 8 7 00 22 4345 % 35S T~ 720
78 (HP S, EMRIH) 12X o TRl SN EPiE T e s, BROBRMKOBIEIC L ) FiS S
WCTHIRICES THE A, &5 VIIHRIZE > 72K LEKGOZZE G A2 KT 5 70t A
225 P CRHEELAHLTHLILERL TS, 72, ML I L% FEBAOB®BTE TEIZD
WTAFRBE DG EIZOVTER L Th b, AFHOMWEMEREEFHINT 2 70y MO
HE10.6 % & HO TV L5, ZORWEFHIZHAKRDE S % ETT 2L 0 HHERTH L. R,
100 mm OFEKIZBVTAFRT TS mm O Sy BAER SNz 5L, AFOMITICHALHFE
H720 K833 mm DMK EF T2 & VI FHHICR D, 2D &) RBITIRRENDORE KD Hrh
A3 LIEIK 53 D 22 43 A 2RI O K SC#E AR 125 2 % 522881 FORD and DEANS (1978), DUROCHER
(1990), TANIGUCHI et al. (1996) IZ& o THIRMINTHB Y, TD L) 2BEH» S LEARLTE
RO T & 2 Wt $ 2 LB IR Sz,

V. #%

5

SHOBNENCB VT, HEAFHEAT 2 EFHSNLE AT - b/ TR @R, 8
ER N, B & OB TR % R R R T 5EE R 0 45 L GABR IS TR T A R
UToZ el sz,

AFHO—FHEKE (P) LEEEBNE (T) OMRIITI=0877P-2443T, Fizv/*
HTIETf=0.825 P—2.178 THET Z LA TE /2o LB ORBEKE 2T 5 TFosEE (Tf
%P) ZAFMHKTTI%, b/ FHTT4% Tho7o —FHHEAEDHI 400 mm O KK EDEE
ARV ID2EFRELIED T %P IIBEFEDOFELY OREL o7,

—MEKEE FEAROB®RT TR (S) OVHHRBEREHEE LR, AFKT Sf=0.064
P—0447, &/ FHTIES =0.114 P—0.798 &\ ) RGO N0 T72, SFOEMBOR
K E IR T2 E G, AFHTS %, &/ FHRTI0% TH-o72,

Tf & SfO%ERTORR, 67 Hl R\ LI 1 AEM OB E IS 2 BHEERT & 0B 41, @%,
AFHRIZBWT 1T % hifk, &/ FHIZBWT16 - 18 %HIETH o7z, 7272L, KFEOBM
A2 FESSAE L7 AEOBTEERN R OBKREICH T 28 E1E, AT, e/ FHREDIC11.7T% &%
D, BEOHMOME LY b/ WL o7z,

RIRTH SN D TF%P %, BEEOMETHLNTWE AT - b/ FHLM oS EE# o
LI L, ToREME Mt L7z AW TOREFONLD %720 ISR ENIEIEER T & 2
Molze —HT, B XD TF%PIZT 5 I E TOMIEHBI % B 2 & #4550 i b
FEEE (BA) OMERIHEN Tf %P DMK T § A EMASH S 72A%, ARIRTH S N7z RE R 2 ks
e, ZOMEMILEST LS R TIERWI LR ENTZ, 2F ), KMTHBM L 2w
FRD BADVKE VDT %P AN E VI FFERTH - 72,

FMTHONIAF - v/ Rk o FEAROB®GR T2 (ag) %, BEOHETHOLN
TWBHAF - &/ FHCMOSHEB O & I L, ZoE et L7z, Wik L7288 o b
(&, BADFRETHNITE ) FHTEIREV ag 2R T 2 EDMER SN, TORE S1LBA DHY
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IR KELS R D Z E Db o T,

F72, AF - FWMHGOTREAROBER T RPN, ZNOHIEHERKED 1 %Ki Th
L2 EWbhrolze TNHIIMEROMIZGEME L KIS, BEIEOR / F - 7h < Y RISHL R
VA F OB O T AR OB T B0 & ik s vz,

TRAIC X 28N EOEELRAZD, TNODOBKEIIHT2EE8134 < AEL-T
b, AXHTO03 %REE, b/ IRTI2%EEOBMN2=THY), RFOBUN S A7 4 TIEHE
BT E TV &) DI DWW THEME T 2 LESEIVR I, WP X, RO
FELZZAF - e/ TR OBRIZBI 2 BRORSEERIITT 2 TREAORER, FFEFIT/N
SWC EAHERE S Tz

e B

KFSE D720 DT — & PEEIZIZ, BREO TGRS B HHFRMNEK B L OB E O =5
e RERAEOERIIITH V20T T2, REAEE Y A7 2 2HBOE— 2% (57—
LT EHEERE) 213 LOL OMBE O #1201, RFROBIANI LT THHEL R LT
W22 E, TEEER W27, E 512, ODAIR JOSE MANFROI FGIZ IRV A A+ BRIz BT 5
BELTF—V2RMEL TV, SRl THEEELT T,

= g

FRURSAR B M T2 B AR O S LRAERTTH O 2 F - b/ SHkIc BV, #EEEN
= EBBR T REOMIEE B kol ZTOME, AFHO—WEKE (P) &BE@EBEHRE (Tf)
DRRIZ Tf=0877 P—-2443 C, $7:b/ FHTIX T =0825P-2.178 TEKT Z L TE72,
SR ORBEKRE T T 5 TFOBEZAFHTTIIN, v/ FHRTT4% Thotz, 72, [H
UiBRih CIT b7 RO TR OMFER & ZE LT, —WEKE L REROB®RET &
(S DOFHH BB EHEE L72RER, AXHTS=0.064 P—0.447, &/ FHTIES =0.114P
—0.798 &£\ ) BIRADHE BNz, 72, SFOLBIMOMBERE I T 2EE&1E, AFHKTS %,
) FHRTI0% THotzo INHDTFL SFOEFDOMER, 67 A%\ LIE 1 EMOREKREIZR
T HMEE TR O AIL, @, AFHRICBWT 1T %A%, b/ FHRIZBVTL6 - 18 % ik
Tholzo BITHLN Tf R SFOMERLEHBROREIE, AF - &/ FHRLMOHIERTHS
NTVLBEEOREME SN, AF - v/ FILEHRIZBIT S TF e SFORMT BT L2 &
BTEIze /2, AF - &/ FWHG O TEBAOB®RI FTECHARLD, FNOIERBEKED 1 %
Kili T o Z LDbrolze TNHIFIERDOMIZERHR L KBS, WHEROR /X - TAX VIR
IR BRI A A DB IR D T REAR OB I TR ORE L ik s iz, 512, TEARICLS
BHEEWE OB R R0, TN DBRKEICHTHEEIIL L RED > TH, AFHT03 %
TEEE, v/ FMTI2%IREOHNEZETH ), KMOBIM D 27 A TEMEICHRHAITE TV iz
E PO WTEHRE T 2 LEMATRENZ. WTRICE X, KBROBMNRE LZAF - v
F AR OB BT 2 K OB BAR ISR T 2 TRADEEL, FEHITNS W LRI N
726

F-T-—F: ZAF - v it SRR E, SRR, TR, B



RIRBERAIRO 2 F - v /7 FHEWARIC B 2 @B, SR TE, e 237

e

5 A X ®

CROCKFORD, R.H. and RICHARDSON, D.P.(1990) Partitioning of rainfall in a eucalypt forest and pine
plantation in southeastern Australia: II Stemflow and factors affecting stemflow in a dry sclerophyll
cucalypt forest and a Pinus radiata plantation. Hydrol. Proc. 4: 145-155.

DUROCHER, M.G.(1990) Monitoring spatial variability of forest interception. Hydrol. Proc. 4: 215-229.

ForpD, E.D. and DEANS, J.D.(1978) The effects of canopy structure on stemflow, throughfall and interception
loss in a young sitka spurce plantation. J. Appl. Ecol. 15: 905-917.

BEIEE— (1959) b/ FMRoEWF=I2BI 3 238k, HAMEE, 41:262-269.

GasH, J.H.C. and MORTON, A.J.(1978) An application of the Rutter model to the estimation of the
interception loss from thetford forest. J. Hydrol. 38: 49-58.

GAsH, J.H.C(1979) An analytical model of rainfall interception by forests. Quart. J. R. Met. Soc. 105: 43-55.

BB (1995) MEMUFMEABIEERTN R IZ S 2 2 8, FRlREBREREERL, 53pp

AJEEAME - AT (1982) AF - b/ FHEM/NIIZ BT 285 O1ER &£ 2O, Bk, 64:8-14.

HASHINO, M., YAO, H., and YOSHIDA, H.(2002) Studies and evaluations on interception processes during
rainfall based on a tank model. J. Hydrol. 255: 1-11.

IRESENT - ITREASE - IPIER (1982) b/ FHKIC BT 2 Bl &5 & 2 DMK RFERNT, MR,
318:79-102.

MREREIT - LR GAS (1988) &/ FARIZ BT 2 M BHEEITIC KIE$ 5%, HMGEE 70: 529-533.

NRESZENE - PTESfR (1989) TrAkIC BT 2 RERTERTEE, ARFIRE, 33: 34-53.

HELVEY, J.D. and PATRIC, J.H.(1965) Canopy and litter interception of rainfall by harswoods of eastern
United States. Water. Resour. Res. 1: 193-206.

MBS - FRILRR - KRR -7 fi (1990) MR tfEic sy 2%, - KpBREE (1) —BhEl—, H
F, 101: 587-588.

EEERAR -3 ORI (1967) HHNAAOBEAKH OREFEIZOWT GE2%), HOKEH, 39: 110-124.

KLAASSEN, W., BOSVELD, F., and de WATER, E.(1998) Water storage and evaporation as constituents of
rainfall interception. J. Hydrol. 212-213: 36-50.

EAGEE—ER - FMEESE - FIRTEEE - ERE B - KEME (1997) EGEAA ¥, b/ FHEAR OB T 12
BT 5%, HAREE, 79:215-221.

FIGTE—EE - TR - kBRI - BA - AlEEAIT (1998) F#-FRHELROBMAENE (1) &
EENSICBT 2 PN EOBE, FOREHR, 99: 235-243.

IR E—ER (2002) Bk, BURARS T3 B AL LIRIZ 317 2 AR IR L A 12 B 3 2 i 3, 260pp,
WRORA R o2 A dn B AT SRR R MR 2 UM EK B & OB ToE e, et 27.
LEYTON, L., REYNOLDS, E.R.C., and THOMPSON, F.B.(1967) Rainfall interception in forest and mooland. Int.

Sym. On For. Hyd., Pergamon Press, Oxford, 163-178.

LNk, T. E., UNSWORTH, M., and MARKS, D.(2004) The dynamics of rainfall interception by a seasonal

temperate rainforest. Agric. For. Meteorol. 124: 171-191.

LLORENS, P., POCH, R., LATRON, J., and GALLART, F.(1997) Rainfall interception by a Pinus sylvestris forest
patch overgrown in a Mediterranean mountainous abandoned area. 1. Monitoring design and results
down to the event scale. J. Hydrol. 199: 331-345.

S EG - HUERHE (1982) 74~ Y RN O BERmE OB 5AGICDOWT, FEKFKIER L >~ & — i,
6: 75-82.

MANFROI, O.J., KURAJI, K., TANAKA, N., SUZUKI, M., NAKAGAWA, M., NAKASHIZUKA, T., and CHONG,
L.(2004) The stemflow of trees in a Bornean lowland tropical forest. Hydrol. Proc. doi: 10.1002/
hyp.1474.

MITSUDERA, M., KAMATA, Y., and NAKANE, K.(1984) Effect of fire on water and major nutrient budgets in
forest ecosystems. Il . Rainfall interception by forest canopy. Jap. J. Eol. 34: 15-25.

I 2 (1970) FRMMEAEIZ & B BRI O L = BTi2oWCofffge, M, 232:25-64.

2 (1993) JLZERMRH, $IEEBMIbE & M OAKSCHEED L, KRB, 211: 1-40.



238 FEPESE o BETE G  EIRTESE « AR » SAME— » KIETE « oAt

e B BN — - YNGR (1986) A - b FMROBEG T E & BEME KT ®IZOWT, HAG,
97: 529-530.

REBA ARG (1917) FmREER, 4:1-133.

PARK, H.-T., HATTORI, S., and KANG, H.-M.(2000) Seasonal and inter-plot variations of stemflow, throughfall
and interception loss in two deciduous broad-leaved forests. J. Jpn. Soc. Hydrol. Water Resour. 13: 17-
30.

PARK, H.-T. and HATTORI, S.(2002) Applicability of stand structural characteristics to stemflow modeling. J.
For. Res. 7: 91-98.

RUTTER, A. J., KERSHAW, K. A., ROBINS, P. C., and MORTON, A. J.(1971) A predictive model of rainfall
interception in forests: 1. Derivation of the model from observations in a plantation of Corsican pine.
Agric. Meteorol. 9: 367-384.

RUTTER, A. J., MORTON, A.J., and ROBINS, P.C.(1975) A predictive model of rainfall interception in forests 2.
Generation of the model and comparison with observations in some coniferous and hardwood stands. J.
Appl. Ecol. 12: 367-380.

HH B KHB— - REK®F - BEHET (1991) HLEERRIC B35 P P~ v, U<y KTHROB®RIGT -
M B & UM IZOWT, Fbkarih, 33:8-15.

TERESE R (2003a) BHEREE OE W ABTEEMBEFE O DA FEIC T T - AFHRE TN ARIZBIT 28
FEEBFIFEO I —, K3 - KEEFREE, 16: 605-617.

fEfEFRIE (2003b) V) ¥ — @ % F R L 72 Hp I 3815 2 FERDEWEE O E = RIS B3 210098, UK
JAEEELERSC, 85pp

AN — - IR - B B HERE (1979) MAERERMIZ BT 2 @R E, BRI TR, ENRO
fFge (1) Mty e & By TacowC, HHGE 61:202-210.

FILIIER (2004) BARIC & 2 RIRAEBEREOZEBIIEIC O\ T, BAREU, 751:2-7.

H AP RESE - BRI E—ER - SvAME— - KHEE (FIRIH) e FHEAO T REAROBHE T 12517 2 8@
WD Z2 A R, BRI

TANIGUCHI, M., TSUJIMURA, M., and TANAKA, T.(1996) Significance of stemflow in ground water recharge.
1: Evaluation of the stemflow contribution to recharge using mass balance approach. Hydol. Proc. 10:
71-80.

HEAHE - MEBR (1983) 7H X YHHNOMAREY I 2V —Y a3 v, FERFREERY > & —Hid,
7:9-15.

TEKLEHAIMANOT, Z. and JARVIS, P.G.(1991) Direct measurement of evaporation of intercepted water from
forest canopies. J. Appl. Ecol. 28: 603-618.

B 4 - RHHES (2002) FRARBHEE S OMEIC L 2B ARFIFEOET & £ 7k, KL - KEFFS
B8, 15:345-361.

RO B ER MR EE AR (1997a) HRURSHEE MR RHEE (H 19954F 1 AZE 19954 12 ), M, 35:

125-252.

WLRURF AR MR AR (1997b) RBUREHE MR AE (0 19964 1 HE 199648 12 H), H#EM, 37:
83-210.

WHORE R B HE M (1999) MEREHBHARHE (H1997F 1 AE 1997412 A), HEM, 38:
147-274.

U B EER MR R AR (2000) MRURSABE MR IME (8 19984E 1 HE 1998 4E 12 7)), #EHM, 39:
59-186.

(2004 4210 A 29 H=Ah)
(20054 1 A 12 H=H)

Summary
An observational study on throughfall, stemflow in mature Cryptomeria japonica and

Chamaecyparis obtusa stands were conducted at Fukuroyamasawa watershed in Tokyo
Univertsity Forest in Chiba. Relationships between throughfall (7f) and rainfall (P) in both forests
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were expressed by regression lines on an event basis: 7f = 0.877 P — 2.443 for the Cryptomeria
Japonica stand, Tf = 0.825 P —2.178 for the Chamaecyparis obtusa stand. Ratios of total observed
Tf to total P were 79 and 74 % in the Cryptomeria japonica and Chamaecyparis obtusa stands,
respectively. Stemflow by upper story trees (Sf) in the both stands were estimated using
relationships between stemflow coefficients and tree sizes, which were shown by a previous study
on stemflow volume in the same stands. The results showed that Sf could be expressed by
equations on an event basis: Sf =0.064 P — 0.447 for the Cryptomeria japonica stand and Sf
=0.114 P — 0.798 for the Chamaecyparis obtusa stand. Total stemflow fractions to total rainfall
were 5 and 10 % for the Cryptomeria japonica and Chamaecyparis obtusa stand, respectively.
Periodic rainfall interception for six months or twelve months usually accounted 17 and 16-18 %
of total rainfall for the Cryptomeria japonica and Chamaecyparis obtusa stand, respectively. The
amounts and coefficients of 7f'and Sfin the two mature stands were compared with those reported
by previous interception studies in Japanese conifer forests. Also, this study showed that
stemflow generated by understory trees in the two stands were less than 1 % of total rainfall. The
stemflow coefficients of the understory trees were compared with those obtained at a mixed-stand
of Japanese pine and Japanese cypress, and with those observed in a Bornean lowland tropical
forest. Moreover, an attempt of this study to evaluate interception loss by the canopies of
understory trees indicated that the maximum possible periodic interception rate were 0.3 and 1.2
% of total rainfall in the Cryptomeria japonica and Chamaecyparis obtusa stand, respectively.
These small proportions suggested that further analysis were necessary to understand whether the
installations of this study for monitoring interception loss by understory trees could detect the
small amount or not. In any case, the effects of understory trees on the water balance in raintime
were not significant at the two stands.

Key words: Mature Cryptomeria japonica and Chamaecyparis obtusa stands, Throughfall,
Stemflow, Understory trees, Rainfall interception





