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Measurement of the Rainfall Interception and its
Micrometeorological Analysis in a Hinoki Stand
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Drainage device of throughfall trough. Installation of stem flow instrument.
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BHOSEENER CREShAFT — 2 % ABRANCEE Lz Table 1 T %, ciickh 1980 4
DR EHDORBERET 5, '

BEABOSAME 6 A, FERBORAMIZ6 AL 8 BicEbh, £heh23.5C, 19.9°CTH-
feo —%, BRESR, FEIEORMIZ2AKRON, ThEh —2.9°C, 1.2CTH -7, FHFR
#i211.5C Th o7 BRFVOEMRKBEUAOUET, 8, 9 AORER, BE W0 EMOTIRERY
2~4°CiEN, YHICBNTY, 7, 8, 9 ADEZRBMB2°CLUTTHE-c b d, FFEIVERY
BThohEBdbhil, REEBER7, S ARBRTII%, BMNI2B0 0% Th-7c, Ak
&S BIIPITL.8~2.0m/s L3, BE7 8AR L2~1.4m/s LHLME 5B, 38, FEFHREL
#1.7m/s Thotco BREERIIZ5 AICEATS. 480, 12 BicB/hC5. 380, G T 6.7 KM
THolce XU, 7, 8, SADZNRMWEHHALENCELS, CHEDOATRRENAHTH 72
Lishh b, EBFEIT Table 2 DT &L 1,542.5mm T, HHRMADG6, 7HL9, 10 ACEHESS
Potce ZPIBABIDNEL, ELiK2AR13.7Tmm THotco BBX1AKIE, 2HIK2HE, 3

Table 1. % # O & % & W (1980).

Meteorological conditions in a Hinoki stand

mw12345678'9101112%@

B & % &R CO 6.21 5.4/ 8,3| 14,2 20.5| 23.5/ 23,1 22,9 21,9 17, 6| 12, 6 7.3{ 15,3
Max. temperature
BE X &

O
—1.58-2.9 0.1/ 5.3 11.3 163 16.9 17.0 16.2/ 10,1| 4.¢ 0.1] 7.8

Min. temperature

¥ o K R CO : —
Mean. temperature 2,3 1.2 4.2 9.715.9/'19.9/19.4 19,9/ 15,1/ 13.9 8.6/ 3,7 11,5

(%)
Min. relative humidity | ©°1 49 48 56 53 65 77| 77| 67| 59 57 51 58

B, #  (mfs)
Wind speed 1.80/ 1,80 1.82 2,00 2,00 1,70 1,24 1,43 1,60 1,50/ 1.44 1,75 1,67

H B B B (o)
Sunshine hour 6.3 8.3 6.9 7.2 8.4 7.4 6.0 6.0 57 62 62 53 6.7
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Table2 WEENE #MEEHROAEI®L

Monthly variations of interception and percentage interception

B Month 1
MI23456789101112TMM

MPE § & (mm) 4
Rainfall 68, 1| 13,7|157, €112, 4173, 8]189. 0{239, 3|118, 1167, 3|151. 8[110, Of 41, 41,542.5

@ ’?gﬁﬂﬁﬁ%(mm) 45,3 5.9/111,9] 83.5[118.1|128, 1170, 8| 78, 5108, 5/101. 7| 68, 7| 23. 6]1,044.2

1) %‘#ﬁi‘Fé (mm)
ST 5.2 0.0 16.8 11.9 18.1( 20.7| 25. 1| 12.4] 20.3) 20. 1| 14. 4 4.4 169.4

(4) #EENE (mm)
Tnterception 17,6 8.2 28.9 17.0| 37.6| 40.2 43.4 27.2 38.5 30.0| 26.9| 13.4 328.9

(B (@) (%) |66.5 401 71,0 74. 3| 68.0| 67.8| 71.4| 66.5! 64.9| 67.0| 62.5| 57.0 67.7

& /) (%) | 7.6 0.0 10.7] 10,6 10.4 11.0 10.5 10.5| 12.1| 13.2/ 13.1| 10.6| 11.0
) @A) (%) |25.959.9 18.3 15.1] 21.6 21.2| 18.1] 23.0| 23.0] 19.8| 24. 4 32.4/ 21.3

AR 1HAOHAET, BERIHAT 23.1mm TH-7,

PIEERIEL, 1980 EOUMOKREBE LTINS LS BERTERLER ZoBMEROETC
EWMT &I,

(2) #EEBEEELHBRTROKERENKRE

MNEETIRFOMEEERE, HERTRS JAURBENBEHEET 2 cditid, HoekitEDd T
FICHES, HBRTREUERBLEETACEMNBEET LY, UL, EBHEL LT, cok>BRE
BEERAVSC LIRS, HHREOATRENRSNEV, €T RITE, AITORKHRICERK
EHREL, T THEEAWER, BN TEXAEL, RANEBLOZIVETERBMSHEEENS, U
et T, BRREFRETREHFORBYMEDEE, T TOMEHE ABORER, HEWELDR
LIEELFRENL 5,

LUK RBEM—FRIZOT, BROAHFPLHEESERNE L 21, ARLFELOTHIREKRL
LTORBRARZRELBOEENHI- T3, Lich-T, HOOFEHS, FHWEEREZERCL
Ty CHILHELLRR LS ICERRONE, A& SZRDI,

HEEARBEOHEICIE 20cm OROFBIHPHUNEN AV N, BAW R, HEEZERTS
BE, TOENF LURBEREAFEOMBETH S L LT, CNRHIFNTEEERATHNS, &1,
MW, SRESCEMEREACHNRHZEET 280, LECHEHBSHE » 3 n=N/A+ N/no)
FORDONBLLEEZBRRTVE, TCT, NRBEFAOKES, n RHELLIFRTHRES, &5
i, 2RAEHRICEE L 20cm OROREHONEME S HEMBEICRKE L BENBHOZNEL
BLT, MHAC—EoRENBDONIcH, TNRBENARTHECEEZHMETNS,

z TR, BRREKAOKES Fig. 1 O X5 ICBMZDOT, RRENOREOHEEL TE5ROER
L, ULHhdWEBHZKERICNTILEE B THICENBENCETILWEEZ, BEREHZAY
720

—fRic, KAOBFEARELZAET I IKEL, SHORBHORENE « DHIR TREITHEICH,
RANBSHUESEREFELL S, BE¥EL, HAREHEIRIN~10m tRNOOHFEHIND
DT, ZKEBMBKEL, LrbE4OREREEDRSFZEN N —-TE 50, THNLHEEBRREE
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g, BATE RS, BHABIUMRENGSEEHR LU TRET 2008LNEEL LGNS, L
T, HADBEM—FHRIZO TRBREOKMNRELSB L, HBRTEORNERELR L, R
RADUABI6 R THHLLEZERLT, ABK - ERFRER -,

(3) HBRAWE HBRATRSCHEERROAEL

HEBERE, MR TE HEERE0 ARBEIUZN COBHEICET 284% Table 2 ITR
Ufco F%WNER 1,542.5mm T, FHEEEERE, FABHTRERIZNLN 1,044. 2mm, 169.4mm
Thotee LEchi-T, FEREEKEIZ 328.9mm sHEINT, HTENBOERKESHELDIZ
MREMSEKTH-727THT, 2hi3 8. 4mm iE Lz, —F, BMIRPRYBRELRNTH 7
2A7T, HEENER 8. 2mm Th-7c, TOLSCHEBTENRIL, FHNCIBEREOSVWERILS
{, BREOSTIOARRDIE BT EBbNE, DK, BRRBICHTIZBEOEAEES DL, FB
TREEBAFEDY 67.7%, WHMTES 11.0%, HEENEY21.3% L7185, MEBaR, MBRT
RIIERBOSVEAROEFRICRE L, BRNEOLITVRIEIIT/NSVERNS »HL 5, LEL,
HENRIZOHBT, EFHLOKREBMOFRRELNL S, COXICHEBBNE, HERTE, HE
EREIBHELFECBEND L, HWHEENBIIRRED 21.3% LRETHSE G5 T L0
oo DT ER, KEAEBRRICRER EORESINDS L, b 3FBORAABENT 120, Wy
KL, WEOKERCEEISN S LEHRIE B,

HMEEAFE HERTE XU ETERRC 3X2THRMROBEC OV TREEY 7N IHTH
3, ¥H k) FHRIEBOTRERE OBFRERI LN, BRNCEZOEBERBTEEb T, 2%
D, ¥FE/FHRTRIOALSEESBEED, RZAEC—7ETIEVS XK, REERICIEEH
E{BRADENEDT, INBENBICEOREZET I 0EHLPILEIE LI, UL, EHERK
BRWEL CRREHOEER RO ID, ERELOEEZROUTETCRESL L1, 48, M2
KRRAEAN, ¥8, HEEABNCELIRECEILID, BHROBEERELTITELNEEL T
3o

(4) —RRELEEEETR, HaHTR: X CERERROBMIE

BNEESEEENE, ERHTES LCHEENEOBRRIC OV T, BRSNS L5 ORIER L
EINTNE, EATIR, 7&Z i Kirrrencel® £ Zivke?® (2L D % OEEIBBMICHRIIN, 24
SOBEEMBREINTV S, LirL, KBETRIL LTHBEDHKICE T 5 HEH & O it duiic
T, EADHEACDOTRER LMo, B, b/ :REJRZTONLTHES LT, BHY,
HEOWOHEND B,

HEEENE, HRRTE MEEhE: —BHREOBRERIFT 1KLLy, TT-BHELES
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LN B0, BENICR, H3BRNET ERUAE, & BHEA2KEL ETE ROBRRLETH
3, TOBHEEMLUI—BREARTILINTED, 2%, BRICKDEHKIZMAE LIoka otk d
BIETIRME, BRTHEEONERP S, BROSELTONh S, L L, BiidSoKkesHEE
KET 3R, 2RBRRERARLOT, BEOFBAKIBL ZOROERBREL SRELEFHITES
30, BEEATH, ABEKDE, BRAEBEETEY, BHidd 50K HEBENELLTRNDT,
LZTREFRASBTE-DOBTEINEELE LTEENIZSBEEEL 2, Lid-T, EEIKE, B
AHBTSKCRBOBRMEE SN, 0% 5 RELAKCER TGS NIZVESICR, ToBRERE
TULrEBIRL, thi—BREEE LN, COERESZZICHED, UTOT EEER L. BHY O
BELRONALIK, b/ +HEAONEHADER 1mm BETH S L, Srewart®, EELY SE8E
LTn3&351C, HBEKSOERBEMNERICRENCE, SS5TBEONEKIIERCEIEEL,

ZDXRGFZBONBARA XD ELERT LD

(mm) ‘ BEERICESOTV S, BEokSic, —BF
eof ' DREICHNT S, ENNEKIOEREVSE
we | ' AP DDT T 0 —F MAELC L SERI NI,
22T cokSERISN—FRELACT, HiE
Eém: BETR, MENTES XCRTENE L ORE
] BRI U, 155, —BREEHATEESL
P ¢\ HITHCHHESET.
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—BRICENEIHERENE, HBRTES X
URiEEN RO BfR, (1), (2), (3) RO

ERATRREIN S,
Pr=apP —pp  rreerevvennnes e
1'IE!E Ps=QgP —bg  wreereenseneen (2)
el
% & Pr=GP+bp  rreeeemseeres (3)
)
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Table 3. R MR OHMEEN B & HE &R

Interception and percentage of interception in different rainfall class

g st SR | WL 3R ROl
R | gy g g TORER) B T SEENR Per. T (Per. | Per-

Rainfall Mean Thr 01; h- |Stem flow Intercep- |centage of|centage of |centage of

class Rainfall | rainfall gf all tion|through- |stem flow |intercep-
(%) (%)

0~5 23 2,9 1.6 0,0 1.3 55,2 0.0 44,8
5~10 12 7.5 4.4 0.3 2.8 58.7 4,0 37.3
10~15 9 11,7 .9 1.1 2,7 67.5 9.4 23.1
15~20 8 17.2 11,8 1.8 3.6 68.6 10.5 20.9
20~25 10 22,8 15,1 2,4 5.3 66,2 10,5 23.2
25~30 5 27.4 18. 4 3.3 5.7 67,2 12,0 20.8
30~40 <] 34,2 23.9 4,2 6,1 69.9 12,3 17,8
40~50 4 41,1 28,7 5.6 6.8 69.9 13.6 16.5
50~60 2 56, 1 40, 4 7,2 8.5 72,0 12,8 15.2
60~100 3 83.8 56,0 11,9 15,8 66,9 14,2 18.9
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Measurement of the Rainfall Interception and its Micrometeorological
Analysis in a Hinoki Stand

Shigeaki Harrori®V, Hiroei Cuixaarasar® and Nobuji Takeucar®

Summary

Rainfall interception was estimated by measuring throughfall and stem flow in a 29-year-
old Hinoki (Chamaecyparis obtusa S. et Z.) stand for the year 1980. At the same time, the
micrometeorological factors such as wet and dry bulb temperature, net radiation and wind speed
within and above the forest canopy were measured at the observation tower in the stand.
Using those data, the relationship between interception and rainfall was analyzed quantitati-
vely, and furthermore, the effect of each micrometeorological factor on interception was made
clear, taking the physical approach of the interception process into consideration. As a result,
it was found that the ratios of throughfall, stemflow and interception to the annual precipita-
tion were 67.7%, 11.0% and 21.3% respectively, and that the proportion of interception showed
seasonal variation, small in the growing season and large in the dormant season. The relation
between interception and rainfall could be expressed by the linear equation, but the values of
interception for a given value of rainfall showed a little scatter. Accordingly, it was pointed
out that in order to estimate interception with high accuracy, interception had to be studied
from the physical view point in detail. Then, the tendecy of interception to increase according
to the increment of rainfall intensity and rainfall duration could be seen, that is, the more
the rainfall intensity and the rainfall duration, the greater interception became.

The proportion of free throughfall, which reached the forest floor directly without touching
leaves, branches and stems, was approximately 209, and canopy storage capacity, which was
defined as the minimum quantity of water required to wet all the canopy surfaces was 1.24
mm. Since these values are very important when interception is predicted by physically
following the water movement on the canopy, they have to be calculated under various forests
and meteorological conditions hereafter. The minimum rainfall causing stem flow was esti-
mated as 4.5mm, and it was about 3.6times as great as the canopy storage capacity.

With respect to the effect of micrometeorological factors on interception, it was found
that the correlations between interception and air temperature, and net radiation were low.
Especially, as the net radiation which was supplied to the canopy during storms was, in almost
all cases, fairly small in comparison with interception, it, as a whole, had little influence on
interception.

On the other hand, the correlation between interception and wind speed was recognized;
interception increased as wind speed did in the range of 0~2.0m/s. The relation between
interception and saturation deficit could be explained to some extent using the wind speed as
the parameter. Consequently, it was known that wind speed and saturation deficit have played
very important roles in the evaporation of intercepted water.

Referring to the micrometeoroclogical analysis mentioned above, the prediction of intercep-
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tion was carried out by using the Penman-Monteith equation. The accuracy of the prediction
was not satisfactory, but it could be pointed out that the estimation of intercebted water and
of its change with time, the relation between wind speed and canopy resistance and the de-
termination of the evaporation surface had to be studied in more detail, in order to develop

the micrometeorological research on interception and to predict it accurately,
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Photo. 1 t / + ATH oMK
Forest condition in a Hinoki stand.

Photo. 2 t / + ATHOWKE
Forest crown in a Hinoki stand.
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Photo. 3 KIEEBANE, HBETE,
BT B & o Hlwal Bk X
Experimental plot of interception
measurement,

Photo. 4 H & & Kk 5%

The automatic drainer with a water level recorder.
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Meteorological observation field.




