-

P
brought to you by .{ CORE

View metadata, citation and similar papers at core.ac.uk

J. Agric. Sci., Tokyo Univ. Agric.,53 (1), 75-80 (2008)
gooooooa, 53 (1), 75-80 (2008)

O O

Note bbbt tdbgod
Jooodoogo

googo*-oooo*-00boo*=-0000*

(00190 100 15000/00 20010 18000)

go:goooobobobobooooobobobobobobbbobobobobobo, ¢
voooooooooooooooooooooooo, Doooooooooooooooo, oooo
gooooooboooboob, ooboog, bbooboo, boboooboooboooboboobo
000o00o0oooo0o0ooooooooo, 05sm*0000000000, 0000000000, 000
gooooobobo, 040, bboboboboboboboobobobobobobboboobobobo
ooooooooog, ooooooosoomLlO00000000000000000000000000
g, ooboi1oooooooooobooboobOb,00, 00000000000oo000ogg 02mmQd
gooo, booboooooooobobob, oo, oboboboboboboooobobo, o
gobobooboboboooooobobobobobooobDob, boboboboboobbobOobo
gooboooobooooobooooboo, bbbooboboobobooooobo, Dboboobobobooobo
U, ooooooooooooooooooooooog, og, ooooooag, oooooood
gboboboboboooooobobobobooboobobob, boboobooooobobobo

gooboboboboooobooboboboboooobDuobobobob,

0o—-0-0:00000, 000, 00000, ooooooooogo

1. 0000

Jo0DoO00bOoO00o0oo0oOoooDoOoooooooon
ooooooo, booboog, boogo—-0oo00oono
0oo0oooooooooooooooooooogn
U, obdb, boobobuoboboboboboooo
gooooooobooooboog, bboooooooo
oooood, Oboogo, oog, obogooooooo
oooooooooooooog, oooooooooo
O, 0000o0obOoO00oboOoooooooo-oo0oon
0000000000000000000%9, 0000
0o0oooooon, 00booooooooooooooon
oo0ooooooooon, ooooooooooooono
goooooobboooboooooooobo, ooog,
gooooooobooooboooo, boooooooo
000000 -—-0000000000000o0o000o0on
0o0ooooooooooooooooooooooon
goobob, 0o, bobobobobobo, ooo
000o0o000oDOoO0o0oboOoooooooooooon
00ooooooooooood, Obooooooooon
000000000, 000, Cawper O Rosier? 000
goooooooboooob-—-oooooog, oo -0
000o0o000oDOoO0o0oboOoooooooooooon

O0o000o00o0o0o0o0oo0ooooUoUUUUUUb". »
0o, booooooooooooo4og, togogd
totoooooooooooooo, toooooog
toboooooooooooooooooUooooog
000000000000, 00000000000
poboododoooooooooooooUoooggg
totoooooooooooo, toooooooood
toboooooooooooooooooUooooog
ooooooo® 00, 0ooooooooooooo
000000000000 0000000000000
e
oob, boooo, booooooooooooooo
ooboobobooooboooboobooooobooooog
U, Doboooooooboboogbe

2. oooooboog

goooooooooooooooooooooooa
oo, ooboooooobooobooboooo, d
00, RaoO0000-0000000-0000000
gooddooooooooooooo, oo, oo =
00000000 (bmx6m) 010000000000
O3m’0000 100000000000000, OO
0, TekLenmamvanoT 02 00000000000000

*Oo0oooooooooooooooooo
*O0oOooooooooooo


https://core.ac.uk/display/228782814?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

76 oo -od-oo-0o

gooobooboooooobodooboooag, bod
O000O0Oo100000001000000000° 4
~64m?») 00000, 00, OO00YOOOOOoOoOOooOo
goddoooooo, 1gooooooooooooood
0000000000o0o000oooono (ooooo
000000),00, CaperO Rosier? 00000 —-00
00000 Caper 0P 0000000000000, O
0001000000000 0o 4om®’O00O, OOOO
godoooooooboooobooboboobo, ooa,
dooooobooooooboog, booboooooda
godddodoooooooooonoooooooooo
0, 000, 0000000000 00O0O0o00, 0o
ddooooboooooobooobobooboooooa
gooodod, ooo, oobod, boooooood
goddodooooooo, ooooooooooooo
00000 (2,000~4,000 trees ha~'=2.5~5m? tree™)?,
0o0o0oo, 000ooooogoooo, 0Os5m000
dooodoobooooooooooboooo, boo
U, ddddooooooooooodds

O1o00o00, oooboboooooooooboob
224mOI 000000000, DOOOOOSGmM*O00
O00o0ooo0 (oooooooo, -8ooooooo
0o0), 0000000, 00 1lmmOO000000O -0
(00, DOO0-00O00) oboooooo, 0Doooo
0—-00, 0bodoooobooobooboogoooa
0d, boooooo, ooboooboobooooad
gooooo, toooooooooooooooooo
godddodoooooooooooood, ooooo
0000, 0000000000000000 (100 500
mL OO, UIZ-TB500, OO0OO, O00) 0000, OO0
000 —-000 — (HOBO event, Onset Computer Corp.,
MA, USA)O0OO0OO0OO0OO0OO0OO0OO0OO0OOOO,00, 0000
gooodd, bobooobooooobbooooooo
O, 00, boobodbooosmdd, DOOooooad
0, dododooooooooooog, gtoooooo
00000000000 (Oooo, 0oooooooo

Bk : To3AFy oM
2Kk . EES—F

-

EE< A BEKEH

01 Ooooooooo

0O000oO0oo00),

00000, 000000000000 30000 @
O, 000001, 0DO00002 0O00O003000),
000000000000,

3. UoDOaO

(1) DOoOoOO0ooOooOoOoo
doooooooooooooooooooooooon
000000, 000000000OooOoooog, 0o
0000000000000000, CaLper O Kipp? O,
oooo0ooo0o0oO0ooOoOo, 0oooooooo
Jogo0ooooooog, 0ooooooooooo
000odod, 000, 000000000 1000000
0o000oO, 0o00o0o000ooooooooooo
0oooo0O0o00o0o0O0o0DO0ooooOo, 000, OO0 +0
0®P0000000000000000000000
000000000, 0000000000oOoooooo
00l10000000000o0ooooog, oooo
ooooo0oooO, 0oo0ooooooooooo
gogooooooooooood, 000, 00000
000000000, 0000000000oooooo
000, 0000, 00000000000000000
goooooooooooOoooo, ooodg, 0o -0
0¥000000000000000000, 00000
0, O00000000 02mLs'00 2198mLs™'00
00sfoOooooOoOoOoOoood, 00 (mLs™H) O
000000000 100000000 V(mL) 000
0 (00, -vVOoO0)DODODDODDODO., 00, 000
00000000 sSm’0000000, 80000000
00, 02mmh'00 1583mmh'000000000
000, 00o0o0o0o0ooooooooooooon
0000 -0000o0oodd,

0ooood, 3000000000000400000
0ooo0o00oooO, 000000O0oOoo 1000
ooooo0o0oooooOoooOo, 0oooooo
00 2000000000000,

(20 DOooooooo
gjobotboooooooooooooooooga
000000000 (o0, 00000 PO0OO) 000
0000D00000DO0DOoOooose®, gopoo, 0
coboobooooboooobooOooobOoOoooog
0, 00000000000DO000, 00O oL OO
oooooooooooo, DooooooUoooog
gooooooobooo-0o0gobob, 0O, boooo
oooooooooo, tooooooooooooog
oobooooooo., OO0, 3ooooooooood
oooooooooooooooo, Doooooooo
goooo 20000000000, DOOOOOOOD
ooooobi1o3booooooboooboob, Doooo s
oooo,



ubobooobooobobooobooobooooo 7

(3 0DOOODOOO0OOO00OO0ODO0OOOOOOOO
000000000000 sm*0000000000,
tobobooooooooooooooooUoooooa
oob, 0000, oo 3UoUooUooooog
ooooooodoboooooo, obooooooo
0, 0020cm000000000000000O0O (OO
oooooo, ooooooo, 00) oooooooo
Oob., O0OOO0bO, bobooboDb.

ud, jogooooooooooogodoood, d
fotdto0d0o0o0oo0oUo0OoUoUoOooooUooooog
oooooo, Oooooooo, tooooooooa
ooobooooobOoooooosomLlObDODOn
(00O, 000O00O0DO)O0DOO, DOODO0DOOoOoo
0000 T 00000000 QUODDDOODODOO
ooo (0o, DOD0O0O0ooD) OO0, 00O, TOO Q
ooooooooog, oo T-QUUO, Dooo
00Q-vDOODODOO T=V/QODO00000O0%,0
o, ooood, Thboogb 1wooooo TodoO.
uod, boood, ooooooooooooogo
oooood., U000, DOoooooooUooooog
OrP(mm)00, 0000000000 DOOOOOOOO
coooobtd-0 pPpO0OCOOOODOCOOODOOOO
00000, Doooooooooo (Mo, ooooo
0P-nP)0000,0000000000000000
ooooooobdoobo, ooooooobooboooooo
U, Doboooobooboboooo,
goooooboooobooon, bobooooot
00000 (0000000 0) D000, oDoooo
O0O0O0OD0O 20050 705000 205090600000
goooooobobooobooo4b0000, oooo
2000002005080 26000 20060 10 1700
ooooooooob BoOoOooo, ooobo 300
OO0 2006040 8000 20060 40 25000000
gooooo 4000000000, ODOO0O, DOODO
Ol1oz20000000002006000400009005
ooooooooooooUoogo, toooooooo
l100mmh™'0000000000000O000O0O, OO
totooooooooooooooooodga, oo
ooboooooooooooooooooogg, oo
ooooboooooo,

4, U u

(1) DOoOoOOooOooOoOoo

020, 000000000000000 @—-VOOOo
000, 0200, 000000000000 00000
000 l10000000000000oooOood, 0O
oooooooo, 00 -00%®0, 0oooooooo
200000000000, DOOOOOOOO0O0000
00000000000O0O0O0O0O0OdOod, 00oO0OoOo
00000 —-vOooo, 00 -00%00000000
000, ooooooooo (@2, 020000000
ooo0o0OoOol00o0o0ooooog, 0oo 100

5000350 100 150 200 250 300

i (mL/sec)

02 00@O100000000 MWMHOOOO

= 800

5

w 730 1210, 89 V/*+512. 6
¥ 700

)

Flﬂf 600

® 550

1K

00000000000 +3% 00000, 00 -00W
boboobo0ooOooooono.

(2 Doooo

00000 200000000 (oL O, O0O00O
oooo0o0ooO0oOooOoooog, sooooooo
0,00000900L, 0865L, 0.825L0000,000, O
Jo0o0o00oooosm?’0000, 300000000
0000000 P.0,00000.180mm, 0.173mm, 0.165
mmO00, 000000 0173mmO000, 0000,
00o000o0000o0ooOosSm*000000O0ooag,
pO000000000000000000O0O00O0, OO
0,00000000P 00000000000, 000
0000000 P O0000000000000O00O, O
000, 00000, 000000 p,O000, 00000
0000000 0173mmO00000000,

(3 DOooUoOoooooo

03d, oooooooooooooooooogo
ooooooooooooUooUoUoUU., oL, oo
00000000000000000 (O0D0D00) 00
toooooooo., 0300, bOoooooooooa
oooo, oooooooooooooUoUoooooo
oob, 0300, DO0D00OOoOoUUUUUUoOoUoo
000 (D0O0o00O) O, 0000000 oOoOooooo
totbooooooooooooobobob, boo,
00000 1020000000000 100mmh 00
000000000 000oon (Do0O0O0) 0ooo
00, booodo0oo0o0ooOoooUoOooUoogogd
ooboooooo, tooooooooouoooogoa
oobooooo, boooooooooooUooooog
ooooooooooUoUu., D00, DooUooooog
poboooooooooo, booooooUoogoggd
tooooooooo, tooooooououooooog
oobooboooooooono.

030000, 00000000 (O0OD0D0o0OO0O
0000000, mmL™H 00000000000, OO
tobdoo0o0ooooooOooUoUooUoUouoUuo., oo
O00000o00o0ooooooooooog, 0185 (O
oooo v, 0172 (OODOO0O 2), 0178 (DOOOO 3)



78 oo -od-oo-0o

oooo, oooooo, Doooooooooood
00,54m* (00000 D, 58m* (00000 2), 5.6m?
(000003 000U, OD0DLDODO0ODOOO 5m?
oooooooboobo, ooboooobobooooo
0, 0000000000000 sSm*00000000
ocooooob, boooboobob, boboobooo,e

5. Uooao

00000, 0000000000000000000
o000000000O0O0O0O0O0OoOoOoOoOooOoooon
00, oo0o0o0o0oooooooooOoooooon
000,

0000000000000000000000000
00, 00000000000000O00Y 00000
00oooooo2?, 0oooooo®, 0ooo0ooon
goooooooo™gooooa, 0s5m*000oo
0000000000O0O0OoO0ooood,

do00000000000000000o0oooooon
oooooooog, 00 -00®000000000
U, 0000, oooooooooooooog, 0o
0000000 1000000000oog, ooooo
oooooooooooooo (@2, 000, 0oOo
dooo0oo0o0oO, 0oo0ooooooooooo
U0, 00, 03000000000oooooooooo
000000, 000000000000ooooooon
0oooooO, 0o00o0o0o000oOood, 0oOo
00000, 0ooo0oooo0ooooooooooon
0-00000000000000®0000-0000
000000000O0O00O0OoO, 00000oooooo
0000000 -000, 0000, 000000000
dooooooo0oooooOoooooo, ooooo
ogo0ooooooooo0ooooooooooo
ooooooOooooo, 00, 3-20ooooooag,
0oooOo, 000000000 l10oo0oog, ooo
000000 2000000000, 000, 00000
Jo0g000ooo, Doo0o0o0o0o0oo0ooooooo
00000, 04000000000000000000
0oooooood,.

oooooooo, 0o00ooooooooooooo
00o00O0ooogS?, goooo0ooooooooo
000000 02mmO00000000000000O0
0,000, 00000000000000000000
00000, 000o00o0o0000o0o0o0o0ood,

ooooo, ooooooooooooooooooo
0, 00000000, 000000000oooooo
dooooo0ooOoOoOoOoOoOoOoOoOooOoo, oooad,
000000 sm 0000000000, 000000
ogo0ooooooooo0ooooooooooo
0, 00000000, 000000000000000
00000, 0000000, 0D00000000000
oooododd, D0 0lmmOO0OO0—-00, 0000
Jo0o0o00ooog, 0o0o0o0o0o0ooooooooo

£
] f
153 [
-ﬁ |
s f
#® [
e .
0 200 400 600 800
HAKKE (L)
120 . —
T o KEMERH2
- 8@
L”\E;' 60i
# 40
# [
20
% 200 400 600 800
HEKKkE (L)
120 S
T . KRR
™ 8@
LE 60"
e 40:
g
% 200 400 600 800
BEkKkE (L)

03 O0ooooooooooooobooooooboooooo
oooooooooo
(O:0000, x:0O0O0OoOo, 0D 000000
ooboooo, 0bo:0000o0000obob00o,
0000000D00o0o0ooooOooooooo)

g, ood, gboooobobobobobd, 0obo
gooboboboo, obobobobobobobo
goboo-gobboobooobobooooooo, 0o
gooooooboobooobooobobooo, 0o, Oooo
O0sSm*0000000000000000, 0000
gbobobobooooouoboboboboboobo
tdobd, oooo0o0o0ooOoOoooUoUuUoooogd
od, bogobobooobooobobooooboooooo
gbd, obob, obobobobobobobooo
goooogo, bbbbboooooooooooboobo
0O, 0000000000o0ooooooo sgogoo
od, boooboboooboooboooooboooooo
00 (0000O0OUO0O0) DO0000U0O., DO0O0DO
goobobobooo, bobobobobobobo
gooooooobooboooboooob, ooboooooo
totoood, Oo0ooOoOoOoOoOoOooooUooooog
U, gbobobooboobobobobobobooo
gobobobobo-0obob, bobobooboobo



ubobooobooobobooobooobooooo 79

pooooooooooooooobobb, oo,
oobooodoo, boootooooooouoUoooooa
boboobo0oboOooOooobooooo.

gooooooooooooooooooog, oo
poooooooodoo, boooooooUoooood
totoooooooooOoooooooooog, oo
tobotbooooooooooooooooUooooog
oobooobooooobooo,

00 :0000, 000000000 B (OO0 :0
000, DDODD :17380088) DO OOOOOOOOOO
oob., OO0, DOo0oOo0o0ooOooO, tooooooo
ooboobooob, boboobOoboobOgo.

ooood

1) CALDER, LR and Kipp, C.H.R., (1978.) A note on the dy-
namic calibration tipping-bucket gauges. JJ. Hydrol., 39,
383-386.

2) CALDER, LR and RoOSIER, P.T.W., (1976.) The design of large
plastic-sheet net-rainfall gauges. J. Hydrol., 30, 403-405.

3) CALDER, LR., WrIiGHT, LR. and MURDIYARSO, D., (1986.) A
study of evaporation tropical rain forest—west Java. /.
Hydrol., 89, 13-31.

4) CROCKFORD, R.H and RICHARDSON, P., (1990.) Partitioning
of rainfall in a eucalypt and pine plantation in south-
eastern Australia : I Throughfall measurement in a eu-
calypt forest : effect of method and species composition.
Hydrol. Process, 4, 131-144.

5 00000 (19949 00000, 0000, pp. 130-142.

6) LUNDBERG, A., ERIKSSON, S., HALLDIN, S., KELLNER, E. and

7

8)

9)

10)

1)

12)

13)

14)

15)

SEIBERT, J., (1997) New approach to the measurement of
interception evaporation.J. Atmos. Ocean. Tech., 14, 1023~
1035.

00 099300000, 0000000000000
ooooo, ooog, 37 (2), 1-40

MuRrAKAMI, S., (2006.) A proposal for a new forest canopy
interception mechanism : Splash droplet evaporation. /.
Hydrol., 319, 72-82.

MurAKAMI, S., TSUBOYAMA, Y., SHIMIZU, T., FuJiEpA, M. and
NoGucHI, S., (2000.) Variation of evapotranspiration with
stand age and climate in a small Japanese forested catch-
ment. J. Hydrol., 227, 114-127.

NEAL, C., RoBson, C.L., BuarRDWAJ, C.L., ConwAy, T., JEF-
FERY, H.A., NEAL, M., RYLAND, G.P., SmiTH, C.J. and WALLS,
dJ., (1993.) Relationships between precipitation, stemflow
and throughfall for a lowland beech plantation, Black
Wood, Hampshire, southern England : findings on inter-
ception at a forest edge and the effects of storm damage.
J. Hydrol., 146, 221-233.

Rao, A.S,, (1987.) Interception losses of rainfall from ca-
shew trees. J. Hydrol., 90, 293-301.

TEKLEHAIMANOT, Z., JARVIS, P.G. and LEDGER, D.C.,, (1991.)
Rainfall interception and boundary layer conductance
in relation to tree spacing. . Hydrol., 123, 261-278.
gooOo, o000 (2000 0000000000000O0O
o0ooooooooo, 0o -000000, 17(2), 159-
163.

0000, 00 O,0000 (98 000000000
goo, oooog, 6, 60-82.

VERTESSY, R.A., WATSoN, F.G.R. and O’'SuLLIvAN, S.K., (2001)
Factors determining relations between stand age and
catchment water balance in mountain ash forests. For.
Ecol. Manage., 143, 13-26.



80

oo -od-oo-0o

Performance Evaluation of a Large Plastic-sheet
Net-rainfall Gauge for Measurements of
Interception Loss at Young Forests

By

Shousaku Ocur*, Takehiko Outa*, Nobuaki TaNnAkA™ and Norifumi HoTTa™*

(Received October 15, 2007/Accepted January 18, 2008)

Summary : We proposed a design of a large plastic-sheet net-rainfall gauge for measurements of inter-
ception loss at young forests in Japan, and calibrated the proposed gauge with a standard rain gauge.
The appropriate orifice area of the proposed gauge was suggested to be approximately 5 m? consider-
ing the prevalent stand density of young forests in Japan, negative influences of water-logging on
nearby plants, and the standard method to determine orifice areas in previous studies. The calibration
of the proposed gauge was made by the following three steps. First, in order to examine robustness
of the proposed gauge under strong rain conditions, we made a dynamic calibration of an attached
tipping bucket flow meter under a variety of inflow water fluxes. This calibration provided a cor-
rection function revealing accurate water volume which is necessary to register a tip of the flow
meter, as a function of the inflow water flux. Second, we found that initial loss of water, being retained
on the proposed gauge, was less than 0.2 mm, indicating good drainage of the proposed gauge. Third,
to calculate the accurate orifice areas of the proposed gauges, we made comparative measurements of
rainfall using three proposed gauges and a standard gauge. Good linear relationships were found
between total drainage water volumes from the proposed gauges, which were corrected by the above
correction function, and rainfall observed by the standard gauge. By making use of the slopes of lines,
we determined the accurate orifice areas of the proposed gauges. The line successfully fitted to a
rainfall event with strong rainfall intensity, indicating that the proposed gauge was applicable to
monitor rainfall interception even in strong rainfall conditions.

Key words : Large plastic-sheet net-rainfall gauge, Young forests, Interception loss, Calibration of
tipping-bucket
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