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Comparison of throughfall at Cryptomeria japonica and Fagus crenata stands

in FFPRI Tohoku Research Center
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Abstract

Throughfall is an important element in the hydrologic cycle in forests. The distribution of throughfall at
Cryptomeria japonica and Fagus crenata stands in Tohoku, Japan was observed using 50 bucket raingauges over
15 rain storms. The canopy openness above the raingauges was also calculated using hemisphere photographs. The
ratio of throughfall to gross rainfall at the Cryptomeria japonica stand ranged from 0.539 to 1.219 (mean: 0.809; SD:
0.139; CV: 17.2%). The ratio depended on the amount of rainfall. Dripping points were observed under the canopy
edge at the Cryptomeria japonica stand. No linear relationship was found between the ratio of throughfall to gross
rainfall and canopy openness at the Cryptomeria japonica stand. The ratio of throughfall to gross rainfall at the Fagus
crenata stand ranged from 0.534 to 0.913 (mean: 0.700; SD: 0.096; CV: 13.8%). The ratio didn’t depend on amount
of rainfall compared to that at the Crypfomeria japonica stand. A weak linear relationship was found between the
ratio of throughfall to gross rainfall and canopy openness at the Fagus crenata stand. We could estimate amount of
throughfall on large scale (e.g. forest stands scale) using the relationship. These results suggest that the mechanism of
throughfall differs between Cryptomeria japonica and Fagus crenata stands. We proposed to examine what influence
the shape of the trees, leaf shape, the roughness of the bark, and the tree crown structure, etc. have on throughfall in
order to clarify the interception quantitatively.

Key words : throughfall, canopy openness, gap, dripping point, underground vegetation, Cryptomeria japonica,

Fagus crenata

LIZT®IC
MRS & 72 b S NTERKO—ERIE. Kl 72 i
TEEMERICERZEL, RO E—EECEEN5, ET
HENTH/KIE, OISR, B T, AR L H
il ENs, HRICEET ZHMKIEHMATE TR
7esd, Bia@EENEORENFEZGSHIChE (5
H, 1959; ARERS , 1982) . ZEOWER (KDL,
2002;Konishi et al., 2006) ., F£zidZN5DOHH R

H,1970) IZ &> THIEMTDNTVS

R et A i R D2 ARICBET 298 & LT, Bl
(1923) 1&. 7F - AT THZRZRIC 3 HMONEF Z K
i & ERO R, Rt K CEEEICRE U, #il s ok
TEENENDENT LR U, kS (1985) . 4
RIS 30cm [FRIC 96 DT XAy 7 (¢ 12cm)
T RiE bfzo FORBER, AFMRTIEEMAK O B
fHiE CREEERENZ VA, B/ F - 37 I

JERESZAE PR 18 4 12 A 25 H Received Des. 25, 2006
* HER S

“C ZOXIEENERD LN > Tzs HHF S (2005)

I, 100 D HH Ny 7 (7.1x7.1cm) Z Yt / FHRAND
4’7@? (BFF400 i) ICRE L, TEMEAEIC XD KK
DOEFH I 2GHMNHBT % & %Z/R L7, Konishi
et al. (2006) (FBVHFRMICIB VT, 1m BRI 20N

BEF (¢ =22.75cm) % 100 7 F7 & A0 bk 3 i & 2
(3.55m x2.7m; 3.59m x 1.97 m) % 2 & Fiic #E Uiz, 2
DGR, BEERNEDOZEMMHIE, B v v IO
REZXDEERZTH LR LUT,

el B W . ROIED B E, B OME, ﬁj
G B R A T ehfacnTnsg (Bl
1998; Konishi et al., 2006) ., ZOEZHTET 3 7”:67')
DIF—MERERIENRE SN TWERY,, £z, 1EROH
RLEWERINE Yoy AT =)V TEREENTEBO, Z
DX I BEFIEDR TN AT — )V 7% TR T O
WreeZBHSMNICT 5T EIIREETH D, AW TIEA

JERAZEE LSRR 19455 H 7 0 Accepted May 7, 2007
SeAT AL AT T 020-0123 %R N #REE# 92-25 Tohoku Research Center,Forestry and Forest Products Research Institute

(FFPRI) 92-25, Nabeyashiki, Shimo-Kuriyagawa, Morioka 020-0123,Japan;e-mail :noguchi @ffpri.affrc.go.jp
1) RS WZEATERIL ST Tohoku Research Center, Forestry and Forest Products Research Institute (FFPRI)
2) BRIRKREWIZEATK TR HTZE 8 Department of Soil and Water Conservation, Forestry and Forest Products Research Institute (FFPRI)



158 NOGUCHI S.et al.

dEEINEICEH U, BITESIETR N R 7 2 $HEER O 2
F (Cryptomeria japonica) & V&3 L TER D 7 F (Fagus
crenata) X5 E LT, 2 DOMMITEFE 100 fE DR
AWEFZRRE LN &2 iR %, 5, M
AT =)V T ORI EEN R Z RS 27575 E LT, 8
MG 2 KL T3 & A BN 2 RBHHEDORZEREZ %
HXAWEFOE ETHIE L. Z ORI B 2%E & ol @i
M & DBERICDOWVTRET %,

1L W5e 51k
1. B OEE
RWFFRE. BB AU ZEAT RIS (5 F IR
i i, 39°46' N, 141°8' E, #25 : 190m) D EER A 2
P OFIFE AP O 2 FHk (593m®) & 7 F
(565m*) ICBWTHML Tz AFMOIAEE L 2277

——- Boundary O Rainbucket ® Tree

30 T T T T T T
(a) Cryptomeria japonica
25 - Nol6 No24 No32  Nod0 |
No8
20 + |
~ 15} |

E

@

Z 10 - |
5 B —
O B —
5 1 1 1 | | |

5 0 5 10 15 20 25 30
E-W (m)
30 | : : :
(b) Fagus crenata
25 No24 No32 No40 1
20 N

—~ 15 N

)

%

Z 10 |
5 B —
or Nol No9 Nol7 Nozs  No33 -
-5 | | | | | |

-5 0 5 10 15 20 25 30

E-W (m)
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Location of bucket raingauges and trees.

A/ha, W EEFE 1.9~ 36.5em (CEH{HE : 18.3cm,
SD :7.9cm) T, REAKN11 KDOMBEIX. 11.4 ~ 19.5m
CEfE 2 159m, SD:32m) Th-oi, FEMAELL
T, YRTIRAZTNVINHD, HERIHTH -7z
F o, TFMROITAKRERE L 1257 A/ha, BEEEE 3.9
~40.1 cm CEHE : 159cm, SD: 7.5cm) T, fR&EA
10 A DK & . 10.0 ~ 18.4m CCEY9{H : 15.6m, SD:
25m)Tholz, FTEHEELELT. Y Yyay vY<xJY,
AR XINHO, BEFZATHERBICHTS %,

MBI S PE R P IS £ Skm BE 72 2% R S S B B A
(39°41.9° N, 141°9.9° E, #&Z#& : 155m) TlX. FFHEfE
KE X 1254mm (1971 ~ 2000 F) THH. FEH %@
CT. 6 ANS 9 HIZkEkmN2W (6 H: 114.9mm, 7
H :165.7mm, 8 H : 177.8mm, 9 A : 157.5mm), % 7=
R IR O FHE(E L 10.0°C (1971 ~ 2000 4£) T, 1
HIZEEME (-2.1°C).8 HIcEmEE (23.2°C) #r7 (K
27, 2007),

2. RIERE

ARWFFE T, TFORIEEZD 6 HEAMNS 8 HEX TOMH
MOBERA XY M ZBFTORNRE Uz, BNEIZ, BE
#~ AN EEF (#7852, Davis Ltd, USA : ¢ : 160mm,
—i#EMH 0.254mm) FHWTHNOR RS THlE Lk,
THi, AR LT, {FAN (373, 1L
— 1INM: ¢ 242xH280mm) Z4%5#5 (A ) B&X
U EEREE Ty b5 44.5m BNz 72
AT (BH#ig) O 2 7y CHIE L7z, &¥F. AHlisiet B
s DFEEIL K 580m TH %,

AFME T FHRIC BN TR EE R ERE DT, Fk
L R DR RN EET 2 REARARICIZIZG > T 5% (8
oy 2m PR &JdEEFENS 18] (10 7 ; 2m LR DS
YA LEMER) WKENFN S0 rEEXKE Lz (Fig. D,
FEM TR, HPMICHTAARESITNOKEZ AR Y V
R—Fd 72NV T+—ZX7 4 (IMADA, ZP-
S00N) 7 AWV CEHEIL 7z,

B DOBZEEZRITET 5 zdic, fIRL > X (FC-E8)
THE LTz T Y %IV A (Nikon Cool Pix4500) 7 Fu>
T, B AHEHOE LT 200647 A5 HIce2KE
Bt Ulc, D NICEEN STV 7 - (Hemiview;
Delta-T Devices Ltd, UK) ZHWTHZEEZ KD, &%
B, BEICIFFERESEDIRE SN LD,  OFEEEED
B EENEORX S DIICHELNIFLTVS EZER
IV, ZTTAMATIE. ZOHEBZS 1z KIEMA
7.5° (7 15m CTHER 4m OFNSHHY) OHipH O FHZEE
R UMW (Fig. 2)

3. MARE

SHEBHCB T 5 2006F 6 A, 7H, BXUSHAD
FERNE . 20.1mm, 194.8mm 5 X U 65.6mm TH - 7=,
PAEME B LT, 7THREORZVERETH - 72h5,

TR FIZEATRIZEMS 55 6 % 3 5, 2007 |



Comparison of throughfall at Cryptomeria japonica and Fagus crenata stands in FFPRI Tohoku Research Center 159

Diameter (m)
Zenith angle(’ )

’ @ Tree hight (m)

Fig. 2. ot H HIC W T i

Area used to calculate canopy openness.
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Characteristics of rainfall
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No. date total % 7 5

rainfall rainfall duration of
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(mm) (mm h™") (hour)

1% 06/6/30-7/4 96.0 14.5 56
2 06/7/5-7/6 20.1 2.8 23
3% 06/7/9-7/10 2.0 0.25 12
4 06/7/11-7/12 5.1 1.8 8
5 06/7/13-7/14 10.2 2.3 20
6 06/7/17-7/18 8.9 7.4 15
7 06/7/21-7/22 19.8 3.8 24
8 06/7/22-7/23 4.8 2.0 12
9 06/7/28-7/29 25.1 3.6 23
10 06/8/11 27.9 22.1 2
11 06/8/13 18.5 13.7 5
12 06/8/19 8.6 5.1 9
13 06/8/22-8/23 8.1 3.3 5
14 06/8/28-8/29 8.4 2.5 14
15 06/8/30 1.3 0.25 11
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Box-plot of canopy openness at each throughfall
observation plot.
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Box-plot of ratio of throughfall to gross rainfall. (a)
Cryptomeria japonica, (b) Fagus Crenata. Refer to Fig 3
for definition of box-plot.
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Photo 1. Hifi18 & 19 B B2 LKEH
Hemisphere photographs at No.18 and 19.
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