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Hiroshi Murar: Studies on Precipitation Intarception by Forest Vegetations
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Table 1. i 8t #b o & B £ UrEo

Climatic table in the experimental area (Koma)

_ A 1 l

T~
. j{:’r . Month Jan.|Feb.|Mar. Apr. May|Jun.| Jul. {Aug. Sep.|Oct. Nov. Dec. Mvejﬂle
Elements e ! ‘ ,_l_ |

T B l . 5
Mean —3 5(—2.4] 1.8 9.2/ 15.1] 18.6' 22.6 24 .3| 19.2] 12.8 6.0—0.2’ 10.3

Hom| (°C) k& 5 2
Temberaturel IMax. | 08 1.5 5.4 13.6 19.6(22.6 26.2/27.9 23.0 17.4/ 10.3 3.4/ 14.3

=1,
B B8 o g sl—a.0 1.8 710127 17.9 193 135 5.8 0.0-50 4.3

Min.
o iy (%) | 744/ 69.9 66.11 60.6 62.4 72.7| 78.9 78,2 77.2/ 75.4 73.9 7.6| 72.0
KR iation ) s2.5[ 48.7] 71.6) 91.4) es.0l117.5157.8]108.2190.4[111.7] 86.4( 76.7] 1201.1
gﬁ%‘fdemh ©m s gsie 157 01 —| — — — — — —|o7 —
i%?aﬁimﬁm (mm) 1 4ol 4.7 9.0 103133 1.9 9.3 9.4 7.3 59 4.6 45 7.8

Wind velocity

B (m/s) | ;5 2.3' 27. 3.6! 3.2 2.8 2.5 2.1 1.9' 1.8] 2.0 2.2 2.4

(TE) SR : 1938~19594F
(Comment) Observational duration : 1938~1959
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The structure of the experimental

Akamatsu (Pinus densiflora S. et Z.)
stand.
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Table 2. (K7 # 7 bhA ORHAIKE

Vegetational composition of the experimental Akamatsu (Pinus densiflora) forest

B . G
Layer Plant species Dominance
& K 7 # = v Pinus densiflora 5
High tree ' v v : X¥ 235  Prunus Grayane +
| Y 7 vty Corylus Sieboldiana 4
Y = @ & ¥ Rhus trichocar pa 3
= A F  Quercus serrata 3
7 y Castanea crenata 2
it K Y7 I X¥25  Prunus Grayana 2
Shrub # o= X 3 Viburnum dilatatum form. pilosulum 2
+ v /7 %  Kalopanax pictum 1
Y = v 2 ¥  Acanthopanax divaricatum i
LS54 F 2T Callicarpa japonica +
yYvY=v¥2773 Prunus serrulata var. pubescens +
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Table 2. (->2%) (Continued)

lﬂé‘f I i % 5 F
Layer Plant species Dominance
A2 3 v ayy Sasa septemirionalis ’

v h 4 A &  Carex lanceolata
7 = ¥ + &  Berchemia racemosa
F F 1 W 4 Oplismenus undulatifolius
7 v v Akebia quinata
z 2 5 Rhus ambigua
A = F 2 »  Dioscorea Tokoro
Y ISALAHh7Z  Lonicera gracilipes var. glabra
K N o= A Viburnum dilatatum form. pilosulum
Herb = v % ¥  Euonymus alatus
Y =Y .y Smilax Sieboldi

Y <= % A > Rhus trichocar pa

99 I X¥25  Prunus Grayana

E + 5 Quercus serrata

yny x2x ¥ Celastrus orbiculatus
% 5 s %  Aralia elata

23V RA Vv Viola grypoceras

e b Y RXHh  Tricercandra japonica
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The crown projections and the desposition points of rain gauge at Plot
A (only high tree layer).
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The crown projections and the desposition points of rain gauge at Plot B

(containing shrubs under high trees).
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Tabla 3. AK (74 < YEAROR) T\ THERE, HBRM TR LOL =W
Y Phz, mmAp % CRL AR FIORBRKE

Annual distribution of precipitation according to throughfall, stem-

flow, and interception loss, in millimeters depth and per cent of

precipitation at A plot

R | o B B Ay (mm) % KRS (D)
4E M | Millimeters depth of precipi- Per cent of precipitation
Annual | tation going to- going to-
Year precipi- [BR5ERE it o L » BRI Ha % L » Brifses
(Oct.1~Sept.30) | tation |Through- ﬁ?ﬁj&; Inter- IThrough- %ﬁﬁ;ﬁ; Inter-
(mm) |fall ception lossifall ception loss
1956~ 1957 1317.5 994 .4 7.2 315.9 75.6 0.5 23.9
[ Rainfall 1019.4 792.4 7.2 219.8 77.7 0.7 21.6
#=E Snowfall 298.1 202.0 —_ 96.1 67.8 — 32.2
1957~ 1958 1106.6 869.5 7.0 230.1 78.6 0.6 20.8
%ﬁj Rainfall 889.5 727.8 7.0 154.7 81.8 0.8 17.4
K2 Snowfall 217.1 141.7 —_ 75.4 65.3 — 34.7
1958~1959 1462.1 1171.6 6.6 283.9 80.1 0.4 19.5
%/ Rainfall 1176.1 957.9 | 6.6 211.6 81.4 0.6 18.0
%% Snowfall | 286.0 213.7 —_ 72.3 74.7 — 25.3
1959~ 1960 1403.3 1071.5 6.9 324.9 76 .4 0.5 23.1
f&F Rainfall 1012.4 798.0 6.9 207.5 78.8 0.7 20.5
%S Snowfall 390.9 ! 273.5 — 117.4 70.0 — 30.0
S5 Average 1322.4 1026.8 6.9, 288.,7 77.6 0.5 21.9
f%f Rainfall 1024 .4 819.0 6.9 198.5 79.9 0.7 19.4
5 Snowfall 298.0 207.8 —_ 90.2 69.7 — 30.3

Table 4, AR (7 A=Y EAROR) iZisiT 5, HE @A, WHHETHIOL »
Wigdeqlic, mmeE TR LA RIORKR

Monthly distribution of precipitation according to throughfall, stem-

flow, and interception loss, in millimeters depth and per cent of

precipitation at A plot

illimeters depth of precipi- Per cent of precipitation

Month lglrzgfg}-y P T R wffgn@f% - PP
(1956~1960) tation ’1‘\hrough- IR Lk nfer- ‘Through R ? *
, (mm) Ifall |Stemﬁ°w|cept10n lossifall !Stemﬂow ceptlon loss

Oct. 151.3 125.0! 1.3 25.0 82.6 | 0.8 16.5
Nov. 79.0 64.7 0.4 13.9 81.9 0.5 17.6
Dec. * 65.6 43.3 - 22.3 66.0 —_ 34.0
Jan. * 69.9 39.0 — | 30.9 55.8 —_ 44,2
Feb. * 75.8 54.3 — 21.5 71.6 —_ 28.4
Mar, * 86,8 65.4 — 21.4 75.3 — 24.7
Apr. 75.9 58.9 0.4 16.6 77.6 0.5 21.9
May 80.0 61.2 0.5 18.3 76.5 0.6 22.9
Jun. 121.4 97.0 0.8 23.6 79.9 0.7 19.4
Jul. 190.4 141,1 1.6 47.7 74.1 0.8 25.1
Aug. 1241 96.5 C.8 26.8 77.8 0.6 21.6
Sept. 202.2 | 167.9 1.2 33.1 83.0 | 0.6 | 16.4

* B Snowfall duration
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Pz, BRNOBBLCERENOBIEL, RROBA LARC, MEORFOLELEECRBESLED . =
AR INGROFE RO & & 1WA TR & RSB0 sk, HBRI20, S350 & hEL
o

(2) E5), AYiobkEmmit, BT its oL » KHgsn

Table 3%, AR Lz 4 AEROARKCOVT, EFOHESIEE, HMRRTRESU
CL o WHAKE Y, BRELBECKAS LU TURLCHERTHS, F/-, Table 43%H RS % Lavts
HETHD. ARITHEERELS 200 T, GRKEYED27 5 <Y ORBEEOBBBEI NG, &
TSI DL, ES SALLT »~ v HISHOWED, FYERUMLEALT, BKOB L F2%% L oK1
%, 4~11F OFYHEDOH AT L £19%, 12~ 3 ADBHYMOBAITITR X F30%08T 5 = L RL
Twd, BOHEL, WEOBELD LLWiRSDAE DS T B, 2D LIREL LTHESHOETENY
AR THLOEHREINDY, LCYUMAD L5 LB, 1 EOBREILDI foid, Lol
BRENL IRELDHLOTHH 5, ok, BEOBEL, BREOBEELI LN AZbeL 5
TR, RO XBETTCET AU ADHEBTLHLICER TV B LD ETHS,

Table 5%, BARBTERAY &L BT S 32-4M (956F2BHET) D2BFHooWT, F
MHFERRE, HRHTREOVCL »KiRRERLcbDThS. Eiz, Table 6i344A M FRE
ILELDIFERTHD. ERYEFLCARDHRICHBELT, Lefida'n i K& {ioTuvah, =
DEIBBLRERKEONRE L EL bR, BET, AR BROERMORELILL, 2 <F—sE-
Lo, RETFIEOLANHEREE L L OB T EMNTRATI D, FLASER WLk
LTIV, ZORRERD L, [ERHOFERL AL OB LD » T, TOEHED L « Wi FHN S
{, REBRBECHEL TS, HBO7 H <Y RTL, EREREIIZLEA LS SETEVRIETL, FHMNK
BUTFRRCEmIR A U, 2 B ONBMOHA DD B DT, FTHEIEAHOIRSE KIBTH-T, =

Table 5. BR (BARDTEAEY &) ik THE®RE, MBK TR IV
L <« i lc, mmE %R LI EROBEKR

Annual distribution of precipitation according to throughfall, stem-

flow, and interception loss, in millimeters depth and per cent of

precipitation at B plot

@ A& It fo gy (mm) % K It & A (B
Millimeters depth of precipi- Per cent of precipitation going
i Bk | tation going to- |_to- '
LR BImER T L o MM A BEBKTE L e
Year Precipi-i@ 3 &| Stemflow 4 RO @ ¥ Stemflow Bk B
(Apr.~Nov.) [tation |Throu-| &éAE ' LAKHE JIntercep- Throu- | @AM | {EAKE |Intercep-
ghfall High | Shrub jtion loss |ghfall High | Shrub ition loss
1957 [ | ‘ |
(Rainfall) 849.3 . 552.9 5.1 25.5 265.8 65.1 0.6 3.0 31.3
1958 [FR
(Rainfall) 1261.5 812.4 6.3 40.4 402 .4 64,4 0.5 3.2 31.9
1959 &
(Rainfall) 969.9 635.3 4.8 30.1 299.7 65.5 0.5 3.1 30.9
T (M) ‘
Average 11026.9 | 666.9 5.4 32.0 322.6 64.9 0.5 3.1 31.4
(Rainfall) | ! |

GF) #EOHMARIZREYLAHARALDOC, Table 3 Liz—B L,
(Comment) Precipitation of each year not coincide with the values of Table 3, because it is different
that the day from which a period is reckoned.
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Table 6. BX (RO TITEARF X&) KT, @8R, HHETH L
UL » WiiAS AT, mm % TR LicERORKE

Monthly distribution of precipitation according to throughfall, stem-

flow and interception loss, in millimeters depth and per cent of

precipitation at B plot

B oKk B o (mm) B ok B (%

A Bk Millimeters of depth precipi- Per cent of precipitation going

B* tation going to- to-
Monthly Bk 7 &M ra [ L » B (K 5 BHEKETE [ L » K
Month precipi- [ i@ E’ Stemflow #H & & @ X Stemflow | &k &K
(1957~1959) | tation |Throu- | &K@ A {EAE Intercep- [Throu- | &R/  {ERME [Intercep-
ghfall High ‘ Shrub [tion loss !ghfall High | Shrub tion loss
Apr. 63.0 43.3 0.3 2,0 17 .4 68.7 ‘ 0.5 3.2 [ 27.6
May ! 70.9 46.9 0.4 2.2 21.4 66,1 0.6 3.1 30.2
Jun, 101.0 63.8 0.6 3.4 33.2 63.2 0.6 3.3 32.9
Jul. 202.7 128.3 1.6 6.1 66.7 63.3 0.8 3.0 32.9
Aug. 132.4 80.1 0.9 4.0 47 .4 60.5 0.7 3.0 35.8
Sept. 250.3 157.7 1.8 7.8 83.0 63.0 0.7 3.1 33.2
Oct. 119.9 78.2 1.2 3.6 36.9 65.2 1.0 3.0 30.8
Nov. 86.7 58.4 - 0.4 2,8 25.1 67.4 0.5 3.2 29.0

* FARHAM)  Rainfall duration

DEEDHMI—BII L DA Lhicy, 7ok, BIRCL3BEIRRS T, v/ +HOTAROL » KR
FABBETH e WEIRTVS,

U = AR BIRMNCE T2 4D EE R bR B, Thibb, HERESBNIZL - TRABL, Le
WiT A EYOBEERIBIC L o THIRLTL B, okl MBic BT 2 EAREIO T T gERgsc
bof.%ﬁ%ﬁﬁ®§§&,%ﬁ%ﬁﬂﬁ%%%QDWMTm.Lvﬁ%@ﬂ%bm&%%ﬁébaﬁx
D7 ATYXEFHTH D, B LEIBOWERIKBCYPMTETTED0T, 0L L L oL
b5, Lo L, BROBKESVELLDT, AZLDL iR0ERI LROBELFDE IFRT -
LT SRR S hic i s,

BBRA TUERBORE, 74 <Y Lol ) B HHGRO 3 BAIBIZR LN, OB TT
{EEROBE ORI TH - T M FHKLPT S LIS LB, 78,7 £ Y #1251 5 Hamivton
& Rowe R IZHERR T Lo Th, EAFHOHBRIKTRIS ~ 12%iCET 5 2 LA LA IRTY
5, '

(4) FKREERE U Biigsm ok

B L B X - THERCRR L CWBKA% S, BkIRrhOBRMEY E, MKSERNL T, #%
R OBEREEMCET B R K EThiT, SIRL ~WieE 12

P I I o (G BT AT O PN (1)
7z HEEL MR BKEON T EAE LT L XL, BEREY [ LT
1(%):100.% ................................................... (2)

ERBIENVHLNTNB Y, Lichio, inALTHEEE, LHEIMMUEMToRNE &4
BEF+5Z238o0Ths,
EERNOTERY A - Th DR D, LoWFRT & 1 AOMEE Ps & Ollizi
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DEIEFEARLZ IR TSI, ShEE, 1 MOBEREN Ps 2%, iT 2T 4D L E 2 (1)K
AlLZmt s

K<E-T
T) P vt e (4)

r=s+(
cledh, ZZTL »WRHRESILER e TH O, T, BHO—MHT L BT NI T 55 5,
K-E+T/Ps 3L AIcsh, (RO 2TTECicd,

AR BT 2 B OSBRI OWT, FNEHRACAEUES Lo, Table 7 (AK) &
Table 8 (BK) TH5. ChbOIHERICLDE, WIhd, MEBEAE o, BETRS X O
BRTRIIERCERL, KAILTL »WRLWATH. L oBIRTRT L, QHCHD L Ps»i20mm
AT CIE—EIME3< . Tihbb, (3)Rit

#}{S_(%)._* (7“5_4_ B ) S L00 s eesememsiememiesces ettt et (5)
EWOHRICEERD Z LTy, Fig. 5 :RT L 5 lthiga i<,
FEIRESE L » IR OBIR & R AR A Kb B &

BEARDLDAK I4=0.081Ps+1.581
RBACTAEZELBIX  Is=0.145Ps+2.946
THbbINB,

fnds, XFOBEMHOAKIZET RS Table 9iCR L. COBEL, MEOSHE L IFRRE

Table 7. A (7~ BARDR) i tevh 5 RRAL & M @B, BB Ts
LT L » EiiEEDB R

Relation of throughfall, stemflow, and interception loss to class of

rainfall size at A plot

(1956~1959)
e | b : T & & R 7 (mm) RN ICAN
SRR PO PPakkE| Millimeters depth of Per cent of precipitation
B precipitation going to- going to-

il | of Tatn: | preciol® mmEMpEA TR 5 4 N HenasuwnTe Lz T
amy ey [reneh stemflowfinterep: [Throush| sremgow|[BerteR
o~ 1 64! 0.6l ol ~ 05| 167 - 83.3
I~ 3 77| 1.7 0.6 0.0 1.1 35.3 0.0 64.7
3~ 6 41 4.2 2.5 0.0 1.7 59.5 0.0 40.4
6~ 10 43 7.3 4.8 0.0 2.5 65.8 0.0 34.2
10~ 135 40 12.2 9.4 0.1 2.7 77.0 0.8 22.1
15~ 20 34 17.2 14.1 0.1 3.0 82.0 0.6 17.4
20~ 30 30 24.5 20.7 0.2 3.6 84.5 0.8 14.7
30~ 40 20 35.8 30.9 0.3 4.6 86.4 0.8 12.8
40~ 60 13 46,7 40.5 0.4 5.8 86.7 0.9 12 .4
60~ 80 3 63.3 55.8 0.7 6.8 88.2 1.1 10.7
80~100 4 90.4 77.7 1.3 I1.4 86.0 1.4 12.6
100~150 2 107.1 95.6 ‘ 1.6 ' 9.6 89.3 1.2 9.2
150~ 1 163.9 147.8 2.6 13.5 90.2 1.6 8.2




— 36 — HRERSBFHEREG H232 5

Table 8. BE (BARDOT{ERELZ L) it 5 A & W88, Hdk

HFH LU «WrikOMMGR

Relation of throughfall, stemflow and interception loss to class of

rainfall size at B plot

(1957~1959)
¥ et o | por e o
- . 7 illimeters depth o precip- er cent precipitation going
R | MERIOH f K & 1tat10n going %o- - to-
Class of Number|Averagelgr -7 HRE TR ’H: & OHumTX L o B
rainfall jof precipi- ?ﬁ }& % ! HER SIS
size rainfall [tation i & g Stemflow Inter- $__‘_ Stemflow Inter-
”I‘mou- & K 'IE K 'ception Throu- ' & K ‘ . &K ception
(mm) | (mm) |ghfall High , Shrub |loss ghfall | High ' Shrub |loss
i i
o~ 1 ’ 44 0.6 I 0.1 — — 0.5 16.7 ! - 83.3
1~ 3 51 1.8 0.5 0.0 0.0 1.3 27.8 0.0 0.0 72.2
3~ 6 26 4.5 2.1 0.0 0.0 2.4 46.7 0.0 0.0 53.3
6~ 10 28 7.3 3.9 0.0 0.0 3.4 53.4 0.0 0.0 £6.6
10~ 15 23 12.0 7.7 0.1 0.1 4.1 64.3 0.8 0.8 34.1
15~ 20 17 16.8 11.6 0.1 0.3 4.8 68.9 0.7 1.8 28.6
20~ 30 17 24.7 17.9 0.2 0.7 5.9 72.5 0.8 2.8 23.9
30~ 40 13 35.6 25.0 0.3 1.1 9.2 70.3 0.8 3.1 25.8
40~ 60 9 47.0 31.4 0.4 1.9 13.3 66.8 0.9 4.0 28.3
60~ 80 2 62.9 43.9 0.7 2.9 ‘ 15.4 69.8 1.1 4.6 24.5
80~100 3 90.6 66,4 1.3 4.9 18.0 73.3 1.4 5.4 19.7
100~150 2 107.1 76.5 1.6 6.0 23.0 71.4 1.5 5.6 21.5
150~ 1 163.9 130.2 ' 2.6 \ 10.5 20.6 ‘ 79 .4 . 1.6 6.4 12,6
EAEXRLTWAY, BEILOKE
()00 W TOBAIM,AZ L, Wi
90 B HIC E TCEB L,
E R it e
g —O—FPio giree fayer. s X, BEKE X L LS
g & __,  CEGAROTLEABENE) T RS T R, kR ®
2. Pk B(Cotairng srubs RINE B 2 EAIHAMC S T L
g ﬁ 519, Thbb, MRS, 2
&
g S/=bPS— @ vvrerrnnnnainaas ( G)
50 )
73 DIETH L I ERNERT
B 40 . . .
" 5%, Fig. 61, AABROERY
t” LbLtet, 7h=yDRTi, *
g 20 =2 ———t| o2 THH, WREGHKX
10 \O"O\& I ' |3 {IeoTh, FRiTEEMLEL,
| I I l ] TAh=VETF e ED L 5 el
2

0 20 20 60 80 100 120 140 160
7 B BE 4R Class of rainfal| cmmn
Fig. 3 AK (BAEOZOXK) & BER (GREOF{EREY
BUX) DOEFMEEHE U cBROBMG
Relation of interception percentage to class of rainfall
size at Plot A (only high tree layer) and Plot B (contain-
ing shrubs under high trees).

MRTeL, HTH-T, Bl
ERFSITIE L, B, &
BT R TR THR LI Vi &
Wz X 5. AR X 52, FEIEIEE
Ak s 35T REOMBIRT &
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Table 9. AR (7 # <Y EROZL) iC#'F HHUEREEE & KRR, L -Ki8
RO

Relation of throughfall and interception loss to class of snowfall

size at A plot

(1956~1959)
% /K Bl 4 (mm)
B TR B l MoK | PORAR | Mibnoter desthof | M K B A (%)
precipitation going Per cent of precipi-
Class of snowfall ‘ Number Average to- tation going to-
size : of pwdmwﬁmlMﬁﬁﬁﬁ‘bvﬁﬁ%ﬁ;ﬁﬁﬁﬁ$ L = Wrig g
snowfall Through- ' Intercep- | Through- | Intercep-
(mm) | (mm) fall tion loss | fall tion loss
0~ 2 ' 125 0.6 0.2 0.4 33.3 66.7
2~ 5 [ 58 3.5 1.7 1.8 48.6 51.4
5 ~ 10 32 7.3 4.5 2.8 61.6 | 38.4
10 ~ 15 l 20 12.4 8.3 4.1 66.9 33.0
15 ~ 20 | 10 18.3 14.1 4.2 77.0 23.0
20 ~ 25 , 3 23.1 16.9 6.2 73.2 26.8
25 ~ 30 1 3 27.5 21.9 5.6 79.6 20.4
30 ~ 35 2 32.1 24.7 7.4 76.9 23.1
335 ~ 40 ‘ 1 37.7 28.9 8.8 76.7 | 23.3

GE) BLWIOB &N TR RO THE Lith o1

(Comment) Stemflow in snowfall duration did not measured, because it was little or no.

BEG, ZheEOERBRIE, 7H~

cmmy
- S wn 140
I DIZDAX T —g A
- _ w el
S74=0.016Ps—0.144 o 120 TG —1
. S g O ly hig) layer Ve
TAZEBR T é 10 p%t(ﬁg(ﬁc TtLﬁ*;é&sEr{uL ///’
—_— A e
S#5=0.080Ps—0.770 5 o o s nghtreesy|
+2 3 ~
THbbEND. kB, THIIT x1°
M 60 1.~
(AR 2~ S mmiIt@ Ly P o~
) 40 2
b, WBHTOREREL AL 8 ///A
. , . R 90 P ”",’O—
212> VOW—FBE?&“@, (6)3&0 F U /{A o_____,_,-—O"""O’-—-
Sy EOEBCLELY, Baw ool O—0T O |
sE0LBI LD, B 0 w2 80 100 120 140 160
IR CE B A, ROBECRT w ' wg # Class of rainfall mm

. Fig. 6 AK (BABOADORX) LBX (BREOTZEAEY
DY WX o Tinls & a
e S5IX) DT L BT R OB
T.4  # Relation of stem flow to class of rainfall size at Plot A
(only high tree layer) and Plot B (containing shrubs

(1) 7H=yRRHIZBNT,
under high trees).

BAROTIERE Y BLRBLE
KROKDRIBIZAHNT, RKOWTE RS, WEBIRT 2L « WK LOMA %, 1956Fh H19605FF TD 4
AERERU .,

(2) 7 »~< Y RORTFHBIED, BLEFSBBHL, 2LALS -HIRBCEN, > TLT, HES
MEIFDY 2 o~ 88 Ry =9 Ay in P OBRELEEAREL, TOTHNEHEEZL TV,

(3) BAEOXDKOEMKICHTIE L »HIEKEIL L E2FITHELL, Zhi 4 ADIAZ
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CTORTRIZIES &, FOMIBIFI9BTH 7 L L, TRIEREXSUHML, EEczo
IR X EIHiCI ot TP, TEEREDAC LD L MK IL L £I12%TIDHTT, Bt
LHKRENMETH - -

(4) BBHMNOL o ¥HEKE, BAEOLDKXTHUL 2%, ZOMIEROBELY LREL, B
FOHBTH ot FORLABME LT, MHlHLT 5 1 BRSO EvI o EnE XL LR

Fa
I—o

(5) L oWt 3iai & B OMEDRIINE X T Hm L7z, MEIHETHT D EOMR,
2FD LS n—ROEARRTHLbERL, Tihbb, HABOZOXTIL I4=0.081P5+1.581, =K
BOFTEARYSX Tt I5=0.145Ps+2.946, Z 2T, lak IpidlL »Hii8KE, Ps 30BHiORE
KBETHD,

(6) 7A~y Mo+ MBI TR, ERTERO | BT THY, Fio, B 2~5mmys
EE, RUHTERLTEE Uz, MlHEORINE & i, WRKTRIMMT 28 H >, LOMRL
DEDL S - ROEFRTHOb AN, Tihobb, BAEOLDOXTIL S4=0.016Ps—0.144, 7=
BABOTZERE Y RTXCIL  Sp=0.080Ps—0.770, & 2T, Sa & Sn3MAOHRKTE, Psilh
HOBERTHS,

I HSTYAIRKLCHITEIHER

.1 HEkhoERER

MBI I OB & [ UIFBERBHO— 5 TH - T, Hifiss £ £230m, KI5 HiFI20~30° D4
—Te BRI R LT b 5 < 2 bk CH 5, RURIIERISE (1938) T, BRI LG4 T84
ETH o7, HHRBM—FENC, WRHEOIRRRLE , MHOMEBAE (haniz3,00048) siELAL
RiFTolgvss Zofedh—RUGHEERRBERL T2, BT OMIHEOMEL, Fig. 7iZRL
RERDTHLE, BFHWIH 7=y MARBRD ¥BET 2 &, W2 FCHET 5, il LHo BT
CRLL7zb DI, # 5= YRR L, CORDETCH) OREXSATWH N BE S h
foo FRHEER, BERAO7DICHBNDIL, ERBLLTIAF ad 20y ¥l n &L, ¥
o, WEREAEE UTA 7 ¢ ¥ 2 9 SR ECBE L TO D BETH - 70 1, TORRL[AR
o BFLRKGTAE S KUK X KL # B L L, TORIRE LR L A EER D, 26l
THRTOPHRMBL T2 LRI Bin(d) TR&EZN D2, %iicid Bls BT, ok, KRiLE
D Table 1 *BRIhic\-.

.2 HBAE®

HMBXL LT, 20h5<vkkisk#0.3haw 34U, MUBKX (Q), MRIX (R), #EX (S) ##F
Lic, COMBDERLDRLE, BEDBRUBION » 5~ Y HhORKD L » Kilghex B i L, X
T, MR L2 BERD OREL LS < TDCLiTh b, HIEHEODIZ, BETHRIIBOT n <Y
JFFERBZHE (T) Zinzt, FXOKE X1, #lEROD, ERABMOEFKTH-T, T, Q, R,
S DIFCIWFILTu 5, {RERMBEE, BEVIRYSEDI6FED 7 A THICHEN L, MRS II08k
MBEHRC L 5700, BEROMBLTE ZRTYEIANT S Lo ML, MIEDEEMT, HBIHRK
PELLT U2 PaRREL Licht, & OFEAR TR LE65%, HETH L E50BHES N, 2R HOHH



FebhbE L K A ERD L e Bhson T () T

WS, (RITAERAIES - S T oSS T L, =g
SELTHRLEON Table 1002 B0 Thih, i 5
IR ORI ORISR, Fig. 81l _®

Bk L o W B 5 ST ORI, S T méﬁﬁ 1
Lo, FoEE Lot kdiciflTs. ¥ i ";—1 /D"
¥, EREE FREER, WORTR) R AR ﬁ%no /j(ﬁ
RAGHO B A EB LML, aRgs . W B w7
BEHIELIem, Ba220emOERO L onii—Lz. o ﬁg ’ b
Oy, ¥ =—AEOWUTERLRBL, Moduchil zzﬁfd
e AmcEy, B KRA RO EIE L. B o I-;? m;% 02&; ” E.iELH. PRI
BEHE, BRI X 2 EPoRMEY BT, SECE 17 To o
VR L. BKERIAKRIEAmiLics, ‘*%z (;/(’}"
TR OIEE < L, R &4 FRTH - 18, wer
K 9 KD PERAD DA —5E LIRS ¢ Lz, % L o
FMOSE, EURSRALEAL, TRYECHX9 TR lm B zem

FAREERE Class of DBH.

EFoORML, A% (9M) CHELL. £z, @ Wi,
HORTH BRI OMBTHEAICT T, FB R 3:§$ -
BHE L. fots, AFMEOBRRTRLES &R ﬁgﬂn qF[
-lﬂilJELﬁ:bqf;j. - _Ség,;o_n.l'r —

L » BHEG BT S Hh o R A 125 (T 3 T R T

PEEEERE Class of DLBH,
o, HEEASE A E oSFI R IE T B L, 1
Fig. 7 ftdHh 5~ v A ouE

BB (9FF) ISBIEL 1z, E7, WHERIREIIS (TR Structure of the experimental Karamatsu
fobiiz, 1m? QAL Y SEVEROEES HT2 (Larix lepfofepis Gorpon) stand,
REEL, fEEEEE L, D LSRR L. 26
iz, BEoHeHE O EOREBAHENT 5 LT, BERBAGED SRR LS 0omEL, 1
Hfd Fio FORTHEAIE L.

AWFLI956E 0 B b 196KE S A £ 70 3 FEMMR Lo b 0T, 4~11HREEEREE L, 12~3 8
BRI & LT, BRI R Ry LU L e,

M.3 HBEREZLUICEER

(1) M@0 L BBl X orh & AR & 0B8R

BTFLRBLTHEHSYY Lt FicEETa L sic, FvilimiizrAiahticdt L, i, HhoE
BT L R omilic sy TREET, PR b HEEERN D, E, BERET R LR
BUTHEHES { OBE&EL LAY, HO—EORREREN EeIE L, EHTFoRERTRAL b h O
THH. bbHA, ThEOD LdEEED, ERERCBRL S TR LIRS ETLEV, BRKOL
BitE & by, oS I HEES EE A Rt 2, Shool BBt
PR & OB mA fahis, BB b 2 o0 IRt ST B AL D AL, B L TRG kot
Ha SHOOERRL, VL 19S8IED 8 B L 0T, AR o R T L Tmm ]
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Table 10, RSSO QMO M HERED LAY

Variation of the stand composition at before and after treatment of the experimental stands

ClH

GIERE) MG - e el 7 0

) ha dht-h i R .
e " 7 = . | e Per hectare | ﬂ@ﬁlﬂfi M| BB
1 I </ 1 £it i FHEE E i pre— Diameter Tree Crown
Experimental Tree Growing . breast height density
Investigated times Tree species treatments density stock = |Basal area height
B ) (N) - (m?) (m?) (cm) (m) (%)
= . e 0 i
bl 7 -~ v : - 11.2 10.4
Karamatsu Nor()i)tlr(;atat(gl)ent 2.373 172.7 26.6 T~ 17 94.6
mo M EH Al H 5 < v I N tk 13.3 11.9
Karamatsu '(rl?lléltmlg ’){ 2,218 199.5 30.1 4~24 6~ 18 922
Before treatment £
2l 7 -z M . R 12.3 11.2
(1966, Jul.) Karamatsu 01?%50?13;% 2,009 163.6 23.8 a~22 5~17 92.2
ThxY-KBERL fud A pill 9.6 1.2
Akamatsu and Non-treatment 3,335 169.0 26.6 — —_ 92.3
broad leaved trees (Plot T) 4~ 22 6~ 14
- . by pIN biich
5 = : . - . 11.2 10.4
Karamatsu Nor(]f)tlﬁa%“;'nt 2,513 172.7 2.6 4~ 18 4~ 17 94.6
mom OE % r 5 o~ v LU 15.0 12.8
: ) hinning 793 98.6 15.3 > *
Karamatsu (Plot Rg" 8 5 4~ 24 6~ 18 531
After treatment
# f
(1966, Aug.) - Clear cutting - - - - - -
& (Plot &)
T h v . iﬁ, —_;L: 4%
Akamatsu and w4 B 3,335 169.0 2.6 | —=6_ | _11.2_ 92.3
broad leaved trees Non-treatment 4~ 22 6~ 14 -
P = g hli3 n jul
b} 1 z —\' b M -
®owo®r T W Kecamatsu Non-treatment 2,274 189.8 29.7 12.4 96.2
Completion ¢ (Plot Q) 4~ 20
of c¢xperiment = _ - ] %
4 5 - 4 P 18,4 =
(1969, Sept.) Karamatsu (lllxlgltmlg,;: 759 134.6 19.7 o~28~ 77.5

— I —
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BETH DA, 11~120 DFFH§:Lds X Z36M R » THIEINL b O TH B0 L, 20~21H ORI XL
D 2/3 LT 02285 Bl CHBNITHE 5 22 L D TH D, WiE L LNT8HRIIIRERS e <, MRS LRl O &
HLNTRIEC S D, WEEERT 5 T1.2~1.5m/ s, & TL.2~2.6m/s TH 1o,

Fig. 9 & Fig. 10, ZOiEOREN, Wil M TOREBRE L K@ SeTLicd
DTHB, SCT, Lo WilifiE, ROTRE it & BTN & M FO MR ROMAE L3I 2k
> TRDHID, oW, —ERMICHAEIZ L AR EERCL > TRIcbh L ROME K 2 b h
Bo LT, COMBORKML, $RICkT 2 ECE#UACEREMN, Thbb, L-WikEYH5
bLTu%, T ECT, WEMEG LSRR TR, BiHOME) bETRCRTREL Tr 0, ¥
Yo, MEOZ LN LRSS ERINBLT, FhAS L ERL TS, TLT, LoBEdihgs Zh
IS L THI LT 548, skt h—EMiCES By H5, 0, BIESECL - T, 51K
BERHTH LS THHEN, UEHMNDL <Kk HbbTLOLEX bRD, BAEIZIZEHEE D B A
W BEICL > TH BB 0, BENARAMONEKR L BT 23 TH D06, 1RIEARKINTERS
HH DI OB L B X BTHTR T EVRINEFZ HRB, Rl 5 ik RO (11~ 12
H) (X BB L » Wirdier, M 5 BNk IIDMEN (20~21H) X 2BBL0 b, T~V HIE
MK S L XNT # =Y o [RERIRAEHKIX E BT, WS B RELT- T D, TOBLRFERE LT, Al
WD XS5 THIEDBEITIL, RERTHN O BRI = & RREOMNC L - T, HFEERSEMLLZ Lck
HEEZDND, ZDL5IZ, L oMDBERLEZORIL, | MATHIEICIT 2HBOR M, i L
DRIBZ & » TEET B 2 Edibh o 2,

(2 R, AROWERR, #HH TS LOU « BiHER

Table 11 %, ZRKiZkiT 58 LA 3 FEBOEBKI DT, EPLHKREREE, HRHTRESIO
L » BRI CORKRAZRL LD THB, ZhHOBMML, HAKBERMO I X BB¥ART b
DTH-T, EAREXL LD TRMEDEBIZA T, RO X 5iC, UHBHA & LI, 5BL&TH
SHL T, THEELORERILLG S L, BBRORLV- ¥ @A DM EDREPHILC L 2 B0RY
RV EDT, I THRTIBEAED MRS - 2ic L, Lo kD s, 5L T=vD
AT, ERE AU TARKO B L T23%% L WK T S, Chax@Emm1/2 a5 mEOHIL
e, TOMILS L ZIS%BECICTF+ 5, 2L, 7=y &ELTHRHTE, #BITHHY
AERSTH, MY RELTHBLEGH A TILE, ZREOHBOHREOL oKk, Blfiochid?
MR OREL LT D, 2Dk, RBIMDEERICBVTLRAETSH - 128, EBOE TREFEIZhZ
WIH XN ZMOBRMRZLAANE I &L, MM B LR VE A O EAMEAINTIEIA & e
2 TwBLDEELBIS,

Table 12 {2, XTI Licht > TH JIDRKEST D 32 EROPEEARLILOTHSH, hic
£BE, IV RMIXE LIZEEDIZ~3 ADWHED L ML, WDER L D07 h L, QR TIL29
~149%, REXTRIS~TH L »> T BH, ZHEFIRD JE A HMBoHFTHD, i, BREMOZVHE
T~8 BOL » WM LIRIAD XL, ATERRIRDDI 6, KFECHOLTRE( L TV 5, Zhil,
Ml& BT LERRSAAE L, 2o, BREEESECINLLRER TS LIS L ELbRD,

(2) MANERE L o Wik G

I 3 A GEEOERERIC OV T, RIS, HEDERR, SR TRE LUL ~Wifkas R
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@ W = Millimeters depth (Cumulative)

cC 2 4 6 8 10 1 IAllb.{32022242 4 % PR

Aug. 11, 1968 Aug, 12, 1968

Fig. -1 QK (# 7 = v HEABEIX) (Zist); 5 19684E 8 A 11~12H DM, #w
i, BT OWESL Lo KirHE

Cumulative gross rainfall, throughfall stemflow, and interception

storage of August 11 to 12, 1968, Plot Q (Karamatsu non-treatment

forest).
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w G 2 Millineters depiis (Cumulative)
&

O ! . . 1 riy ra—t FIr—
¢c 2 4 o6 8 0’ 4 e B 20 2 24 2 4 6 < IO 12
Aug, 11,1968 Aug. 12,1968

Fig. -2 T (7H~v, REREHR) st 519684 8 A11~ 120 D%
M, MRS, MR TORERE L« Kremht
Cumulative gross rainfall, throughfall, stemflow and interception

storage of August 11 to 12, 1968, Plot T (mixed forest of Akamatsu
and broad leaved trees).
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Aug 20,1768 Aug. 21,1968 ALg.20, 1968 Aug 21,1563
Fig. 10-1 QR(# 5 = Y B IEMEIX)iIT 51351968 Fig. 1002 TIX (7r~v, [KEMESHE) o

8 B20~21 0 D, HiERiE, &R
WTOHERL L o iEHRE

Cumulative gross rainfall, throughfall, stem-
flow and interception storage of August 20
to 21, 1968, Plot Q (Karamatsu non-treatment

T 519684F 8 §20~21 H DT, M@
B, HRETORERL L~y HE

Cumulative gross rainfall, throughfall, stem-
flow and interception storage of August 20
to 21, 1968, Plot T (mixed forest of Akamatsu

forest). and broad leaved trees).
Table 11. QIX (5 =Y HMEAR), RK (» 5 < YHHEER) BIOTK (7H=7 « B
Annual distribution of precipitation according to throughfall, stemflow and inter-
',', . A A A 7 N | I =4 BT o=
i AR Karamatsu non-treatment plot (Q) ' Karamatsu
Annual | 39 T B | W ® % T L o= W7 & I ® B |
Year(Oct,1~ |Precibi-| "Phroughfall Stemflow Interception | " ouehfall
tation loss
Sept- 300y | ) L ®) mm) | ) am) | () | (mm) | (%)
1966~1967 1089.5 ! 746.9 68.5 56.0 5.1 286.6 26.3 ( 880.9 80.8
Rainfall 840.5 586.3 69.7 56.0 6.6 198.2 23.5 692.6 82.4
Snowfall 249.0 160.0 64.4 —_ —_ 88.4 35.5 188.3 75.6
1967~1968 - 1279.0 925.8 72.3 62.2 4.8 291.0 22.7 1061.3 82.9
Rainfall 1031.0 772.4 74.9 62.2 6.0 196.4 19.0 879.0 85.2
Snowfall 248.0 153.4 61.8 — — 94.6 38.1 182.3 73.5
1968~1969 1123.5 815.8 72.6 48.9 4.3 258.8 23.0 918.9 81.7
Rainfall 750.5 560.1 74.6 48.9 6.5 141.5 18.8 627.9 83.6
Snowfall 373.0 255.7 68.5 — —_ 117.3 31.4 291.0 78.0
Average 1164.,0 829.5 71.2 55.7 4.7 278.8 23.9 953.7 81.9
Rainfall 874.0 639.6 73.1 55.7 6.3 178.7 20.4 733.2 ?3.8
Snowfall 290.0 l 189.9 i 65.4 — - 100.1 { 34.5 l 220.5 76.0 l
GE) TEERBWTIIBINLME Lich o, (Comment) Snowfall did not measure in Plot T,
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72D Table 13 THD. FKIL (Ps) &L L WHAKE (1) LoBIliE, FROX 5 T=aPst b
(a & b XTE) WRLT 5, BRCKT D ZOBFERHTHADE, 2X¥OMRHANBOL N L. Tcb
5,
H 5=V INBX Tt [¢=0.106Ps+1.018
5V EER T Ir=0.066Ps+0.760
7 h < VRAEKE T Ir=0.251Ps+0.417
b, CoOBFREERCHT AR CRTE, Fig 17 © X5 s flicsh s, CoRMRT LS
%X & LiR2ommA T T, Lo WRIEHTTHL, BBF—ENTESTw 5,
ERCHRTHHE b, OO HAKORTH Y, ¥, aPs (IHHIIEOERCHEIC L
ARNEE HHHTDT, a5 LU oL WA ERT IR EEL OIS,
fods, ZEHDOBRL OB OWHAIGEKEE A 2R LD Table 14 THBH, LEMNCEREL DR
<, 22, BOBROBEN GO T, BROBE L RELBIRRRD Y L,
(3) MEHLEOL «Krigkor ik
BRI L X 5 LT 5 ERIEOMA %, A T65%, R COBDOMEDR kr —~FioEMi+2
Z i, BB EOWEYBELUIEE, HE LOBRER LIVLcus b Lhd, 2T, R
MEOFNLHTLICLDTH o oy, {UFRE 3 HEDORBIAMPHEN L Lo, HEHEE
i, BRI X - T92%0: B52% i C—RZ{EF Lica®, HMBAOKRT LI1969EDKFT L, Fhix78% ¥ Tl
L1, BIEOHEROFEMEFE, Table 16 D i) THHA, ook b HERK EIGABK ORI
KEhENBDHOR, Fiz, RRCHEWT, HEEFHOLEL & & ICHEEINET 2 Har @l 6
MBS, FHIFEL L DTV, IRHLOHKRIBMEOMKE Lici Vo Th, EAIETEIhAS
BADNETH - tofeb EHWT S D, W 3 2 T LB ©, BREEA2SBEREL TlY, o
BN DO L «WERIZES L L LBBAEX o0 TRV EHEIRE, CONELRAT b, 3

BAEHRIELE) 12 ov) B AR, BT 5 L T L » Wil RPN, mm & % TR LA G0kt

ception loss, in millimeters depth and percent of precipitation at plots of Q, Rand T

1‘* B K 7 =Y o INTERIRAS R EEMERX
thinmin lot (R) Akamatsu and broad leaved trees non-treatment
g p plot (T)
. . - . N - " T p
B % o F | L oMk | # Bmom | @ mow Fo [ s MER
Stemflow | Interception loss Throughfall Stemflow loss
mm) | ) | mm) | @ | mw | ® | @ | @B | @ | @
25.4 2.3 ‘ 183.2 16.8 — —_ —_ — — —
25.4 3.0 122.5 14.5 594.9 70.7 16.9 2.0 228.7 27.2
— — 60.7 24.4 — — — — — -
21.5 1.6 196.2 15.3 — —_ — — —_ —
21.5 2.0 130.5 | 12.6 742.4| 72.0 17.6 1.7 271.0| 26.2
— — 65.7 | 26.4 — - — — — —
20.1 1.7 184.5 16.4 —_ —_ — —_ —
20.1 2.6 | 102.5 13.6 525.6 70.0 12.7 1.6 212.2 28.2
— -— 82.0 21.9 —_— —_ — — —_
22.3 1.9 189.0 16.2 — — — — —
22.3 2.5 118.5 13.5 620.9 71.0 15.7 1.7 237 .4 27.1
— — 69.5 23.9 - — —_ — — |
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Table 12. QK (# 7 =Y HiEAA), RIX (# 7 = Y 5L BSIUTEX (7H~< « Rk
Monthly distribution of precipitation according to throughfall, stem flow and inter-
PR AR A 3% 3PN N A T T
A Bk Karamatsu non-treatment plot (Q) Karamatsu
Month glrcé]éﬁgly 191(T]‘lill'k(l):ugj%f 3111155 H St%mf?gw ¥ Lfnt‘;;r?;pftgio% M’i‘hﬁfug%fa#

(1966~1969) |tation loss
mmy M @) mm) | (@) | mm) | @) | mm) | @)
Jan. * 64.3 ’ 40.9 ‘ 63.6 — — 23.4  36.4 48.1| 74.8
Feb.* 36.6 21.7 59.2 —_ —_ 14.9 40,7 26.4 | 72.1
Mar.* 79.6 53.1 66,7 —_ — 26.5. 33.2 61.2 76.8
Apr. 74.0 52.6 71.0 7.2 9.7 14.2 19.1 60.5 8l1.7
May 88.0 61.3 69.6 7.8 8.8 8.9 21.4 69.8 79.3
Jun. 60.7 37.1| 61.1 3.3 5.4 20.3 | 33.4 44.3 | 72.9
Jul. 140.5 109.2 77.7 8.6 6.1 22.7 16.1 123.8 88.1
Aug. 215.0 167.7 78.0 11,0 5.1 36.3 16.8 192.5 89.5
Sept. 138.3 106.3 76.8 ! 7.9 5.7 24,1 17.4 123.2 892.0
Oct. 95.3 64.4 67.5 5.8 6.0 25.1 26.3 ( 72.2 75.7
Nov. 62.2 39.9 64.1 4.1 6.5 18.2 29.2 16.9 75.4
Dec.* 109.3 74.1 67.7 — — 35.2 32.2 84.7 77.4

* 4R Snowfall duration.

Table 13.

QK (# 7 =y, R (» 7 = V) SIOTR (7r=Y <A

Relation of throughfall, stemflow and interception loss to class of rainfall

75 o< v E AL E X (Q) i

W oWt B W GO Slzy’ﬂ%*%} Karamatsu non-treatment plot (Q)
Class of  Number | oier  # % i # | H_% f T | L e MEX
rainfall size . of tation Throughfall Stemflow Interception loss
mmy | M e | @ e @ [ emm) | @)
o~ 1 52 0.5 0.0 0.0 0.0 0.0 0.5 100.0
I~ 3 71 1.7 0.4 23.5 0.0 0.0 1.3 76.5
3~ 6 41 4.0 2.3 57.5 0.2 5.0 1.5 37.5
6~ 10 32 7.4 5.1 68.9 0.4 5.4 1.9 25,7
10~ 15 34 11.8 8.7 73.7 0.7 5.9 2.4 20.3
15~ 20 20 17.5 13.4 76.6 1.1 6.3 3.0 17.1
20~ 30 8 22.5 175 77.8 1.5 6.7 3.5 15.6
30~ 40 5 33.5 26.6 79.4 2.3 6.9 4.6 13.7
40~ €0 5 48.4 38.9 80.4 3.3 6.8 6.2 12.8
60~ 80 6 66.3 53.7 81.0 | 4.6 6.9 8.0 12.1
80~100 1 91.0 74.0 81.3 6.3 6.9 10.7 1.8
100~150 2 123.8 1010 8.7 8.6 6.9 14.1 11.4 |




TRERHEAE S X DK D L = BT OWTOWgE (31

RHIEAR) iZ 8T 32 HEEE, M®RMTRICL «BidRMT, mme B TRLAAFIDREKR

ception loss, in millimeters depth and percent of precipitation at plots of Q, Rand T

{

7 AH Y« RIEREHRITM IR AERX

OB R Akamatsu and broad leaved trees non-treatment

thinning plot (R) plot (T)

i " oo o o . ] L »MWigx

b S‘rfmggw—‘: In]{ergeggt‘rigﬁ légss 17’f}‘h;%ugj}}%aIlfiill ' Stéé:nflﬁxc:w—F Inte{gggtmn

mm) | @ | mm | @ | mm | @ | e | @) | am | (@)
-— — ! 16.2 25.2 ' - e ’ - — —_ —
— — 10.2 27.8 — — — — — —
— — 18.4 23.1 — _ — — — ‘ —_
3.3 4.4 10.2 13.7 50.3 67.9 0.9 1.2 22.8 30.8
3.2 3.6 15.0 17.0 61.5 69.8 0.9 1.0 25.6 ‘ 29.0
1,7 2.8 14.7 24.2 42.4 69.8 0.8 1.3 17.5 28.8
3.7 2.6 13.0 9.2 105.8 75.3 3.5 2.4 31.2 22.2
4.3 2.0 18.2 .4 159.7 74,2 5.0 2.3 50.3 23.3
2.2 1.6 12.9 .3 102.5 74 .1 3.0 2.1 32.8 23.7
2.0 2.0 21.1 22,1 59.4 62.3 1.1 1.1 34.8 36.5
1.9 3.0 13.4 21.5 39.3 63,1 0.6 0.9 22,3 35.8
— l — 24.6 22.5 — — l - - _ —

HRHRZEHAARAIEE) i) 5 FESH & MOERE, B TR LOU « Wigdk s Otk

size at plots of Q, R and T

A 7 = v B &K (R)
Karamatsu thinning plot (R)

|

7 A=Y« BRI LEX (T)

Akamatsu and broad leaved trees non-

treatment plot (T)

PR L » i H 2 o= o ocm | oger wa e RS
Thoughcal] | Siddow! | tmerception | T B | BT | mierception
(mm) | (%) | mm) | @) |[mm | @) [(@m ! @) | @] @ | mo | @)
0.0 0.0 0.0 ‘ 0.0 0.5 | 100.0 0.0 ! 0.0 ' 0.0 0.0 0.5 100.0
0.7 41,7 0.1 5.9 0.9 52.9 0.9 52.9 0.0 0.0 0.8 47.1
2.8 70.0 0.1 ’ 2.5 1.1 27.5 2.6 65.0 0.0 0.0 1.4 35.0
5.9 75.1 0.2 2.7 1.3 17.6 5.0 67.6 0.1 1.4 2.3 31.1
9.9 83.9 0.3 ' 2.5 1.6 13.6 8.2 69.5 0.2 1.7 3.4 28.8
15.1 86.3 G.5 2.9 1.9 10,9 12.3 70.3 l 0.4 2.3 ' 4.8 27.4
19.6 87.1 0.6 2.7 2.3 10.2 15.9 70.7 0.5 2.2 6.1 27.1
29.7 88.6 0.9 2.7 2.9 8.7 23.8 ‘ 71.0 ' 0.8 2.4 8.9 ' 26.6
43.2 89.5 1.2 ' 2.5 4.0 8.3 34.5 71.3 ' 1.3 2.7 12,6 26.0
59.5 89.7 1.7 2.6 S.1 7.7 47 .4 71,5 1.8 2.7 } 17.1 25.8
82.C 90.1 2.3 4 2.5 6.7 7.4 65.2 71.6 } 2.5 2.7 23.3 25.6
11,9 | 90.7] 3.1 25| 8.8 , 7.1 83.8 ' 717035, 28| 81.5] 254




Fig. 11 QR (# 7 = Y BB X),

RE (F{RX) 3 L O°'TK

(7 5= « [RIERIRATHIE
SABRIX) DREFREHRE L o i
RO

Relation of interception percent-

age to class of rain fall size at
Plot Q(Karamatsu non-treatment
forest), Plot R (Karamatsu thin-
ning forest) and T (mixed forest
of Akamatsu and broad leaved
trees).
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Table 14.

LR, L e WiRROMEG

Relation of throughfall and interception loss to class of snowfall size at
Plots Q and R

QR (7 7 =Y HREQRE) IURK (57 = vHREHR) Tk 5B

T iy K bl 7;‘7**;U153L1‘:|lltz . ! K b iS’V P4 lfiﬂ’aﬁfﬁlz |
= - =t aramatsu non-treatmen aramatsu thinning plot
- ] I%Q(D& AI%/J(;E. plot (Q) (R)
ass o ) |[Average™,, . — . L o Bk = - L - BHEE
snowfall Number iprecipi- ’P};r?u ]%f)aé%l Interception 'I*?Erj?u %fjﬁl Interception
size of  [tation g |_loss g loss
mmy OV Gy | mm | @) )| () [mm)| %) | mm)| )
0~ 2 50 1.0] o1 10| 0.9, 0| o4 40.0| 06! 0.0
2~ 5 60 2.9 1.6 55.1 1.3 44 .9 2.0 68.8 0.9 31.0
5~ 10 29 7.0 4.8 68.5 2,2 31.4 5.5 78.5 1.5 21.4
10 ~ 15 12 11.9 8.6 72.2 3.3 27.7 9.6 80.6 2.3 19.3
15 ~ 20 6 16.8 12.4 73.8 4.4 26.1 13.7 81.5 3.1 18.4
20 ~ 25 3 22.0 16.5 75.0 5.5 25.0 18.1 82.2 3.9 17.7
25 ~ 30 3 26.0 19.6 75.3 6.4 24.6 21.4 82.3 4.6 17.6
0~ 2| 810 | 285! 58] 7.5 21| 25.6| 2.5 54| 174

(GE) BT OMEH TEE, MO THE Lich T

(Comment) Stemflow in snowfall duration did not measured, because it was little or no.

AEROSRFRICOVT, FEJNCHFELC, FREHRE L » BiROMHR HIEH L Thic, Zhitk
B&, EARRKIZHEVCTIUEMOZERIIL L BAD bR » 128, BHRE T Fig. 12 DX 5, EZL
CLoWIBPHBEOBEAN S Do SRk b ITHIBSEROBINC X 5B L E X bR DA, T OIS
ERLOTIRR L, FRIMAEOKE, 5 BOFEAETERN B bRV, &R, HE®RCk-T, #
FORBIIEND - 7278, L o WHEERICHOATERY S 5 FTERELTY, IrFHNER LR
Mhotcbvz ko, BEFCCEERR (M) T MR OMREHFER Y, FHFITRLION
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Table 15. QX (# 7 =Y HMEAB) K IURK (# 7 = HREYR) Tk 5 EEDKER
Annual defoliation weight at plots of Q, R and T

T e
T < 7 ppAle X — ‘I 1 RACHA A X
. Karamatsu non-treatment BT = /,**(’E“I&B Akamatsu and
i plot (Q) Karamatsu thinning plot (R) broad leaved
Year o trees plot (T)
eat ¥ @ ® MmN W # % & M N B | e % &
Oven-dry Relative Oven-dry Relative Oven-dry
weight (ton/ha)] value (%) Ilweight(ton/ha)] value (%) |weight(ton/ha)
1966 | 2.70 i 100 2.37 87.7 1.96
1967 ‘ 2.88 100 2.58 89.5 2.00
1968 I 3.03 100 2.76 ' 91,0 2.09
Average 2.87 100 2.57 89.5 | 2.03
* 7 hwv%EEOAH Only Akamatsu (Pinus densiflora) defoliation,
[T T T 1
—0— Sep. 1966~Aug, 1967
20— I-0.059R+0.512
2| g Sen. 1967~ Aug. 1968
s 1 =0.062R+0.795 -
B - Sop.I96~Aug 199 e
2 B p =o.067/2+81.004 .__A',_,.«-*f‘,,./
% et
—_
L
»
i
18
ES
k2
0 20 40 60 80 (r!ngg

f B & # Class o rainfail

Fig. 12 BENDOREK (» 5 =Y RIEX) OFFREEE U » iFEER
DR

Relation of interception loss to class of rainfall size at Plot

R (Karamatsu thinning forest) for each year.

Fig. 13 THo. THITL > Thh b L5z, 3MFEHOBRFRICTH N TLIZEA FERNED LRI,

(4) FTECTI5L »WiiELDOER

h 7=V X EEHIEATH D, B L TR O T, KD L » Bz b3 BEOELY S
ZBDTRILHEVS ZERELLRD. B 7Hr=Y R LT, KE L BERDOH L h DTS
PHPWICET S5, BEHMCHT, HEYHEEENNCRE LSRR L0, Fig. 14 &
Fig. 156 TH o, ThiZXd s, # 77 2LFEC L » THEDOBEFALROLAD L LTS, 108D T, B11
ATHECO 12 AMCEPZHEET S, —F, 7H=YiconThd e, BHNE LITHINAIILE
HiHHA, SRTHALUA LGS THRTAZ L2 B TH B, AL V2SR L
BT, RERABOT 2 < Y A ORIHERIL X %5 t/ha GEER) LHEESRTHD, LidtsTE
HIAZBIT BT 2 WERROB XL 2 t/hak o5 il HEEBIEOR X7 1/3 RAVEMLELEETS -
WHTZERRLTV 5,

77V BRFME LIRS, HFFRECENL, WRORETDERY, HAREDNEERL WSS+
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g bb, BfEOES 5 B END, Al
3, FUEA D L, oo sied 5 6 A L
% F BIOA BT ET, istrh—ElERLT
—;iﬁ» T kD, FOEROUENBELLLELT, &
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C K ( SEmMR) OXEE Eo
Fig. 13 SEHNDOELMHCH TS REK (# 5 v VHEX) ©
HFRBAETEL
Evaporation from ground surface at Karamatsu thin-
ning plot for open land by clear cutting for each
year. '
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Fig. 14 QK (4 7 =Y HIEAEK) $IUREK (HEX)
I\ B I TEDOREI N7 < &

Seasonal catching amount of the defoliation at non-

treatment plot and thinning plot of Karamatsu.

BT AIRD, TOHEOHEFHR B B &
T, —IE6~9HDEFEH MM L4, 5,
10, 11A DMEIEMM (BeE<iX 5 A L10A
H—HEEL T 3) CRTHenT
&5, BHIL 3 EROMREY, Lido
2 BN BB LT, FEBLRERLGIO L » HiiE
DERERT L Fig. 17 ok kh Eis,
T X B L, FHHRO U o WERHHE
PHRIOZH L b LI DA K ERBENE
RLTEY, HIMABEOSETL5%D
K THERERI RS LR TS, 22
T, BIRRDOFE b DL, FOFHC
L HBTEORBKROERLEL bR, ¥
o, eXEOFMILBLAADZ LERE
El EDRREMELEhBLDEER
bha. LirL, HiED Table 1 DX
EHERTDE, Lo KilRKCEEERE
L OWHEY — M, HBFEA4~5 AXE
FeHREIO~ N AMMES & L, SN
4 B TE, HEME4»ARHLY
LReRE{feo T B, Fho, B
THRRLFER O REV TR E S,
A K L b EEA/DE W 125 B
Do ZOX 5T, FHEWIMOI A HEFEME
ARTLEE &IV e, KBRE
DOWE Y b LFED L O L HEFEMLL
WHERCHSHRAREVEE L B
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Fig. 17 QK (7~ Y HERMBEX) “xit A2, EHEOm Rz
DL » WriASeE & RIS OMG

Relation of interception loss to class of rainfall size for two

duration storm of putting leave and nothing leave at Plot Q

(non-treatment forest of Karamatsu).

(5) #3=L7h~<YOHRE LW OMEGHTT 5
B Table 11 TLWGA L 512, H 5~V OBBHTRILT H =21l LRUhie b KL, #
MRRD6.3FB @S- LWHLhIc. ChHDHL, IERARS I AXBFBLIIY, KDoA
L, FOMEHLNSRLALDTHD, Q, R, TORXINC, HAOKBRIETR (Sy) &Hilikg
(Ps) LDBFRERDIZZ 25, PECRTKEABREET S L0 bd 512, Tiobb,
75 = Y HERLEER (Q) 57.¢=0.070Ps—0.083
#5 <Y KERR (R) © Sy.r=0.024Ps—0.060
7A=Y o REMBAHEX (T)  Sr.r=0.028Ps—0.074
EHIZ, ZhoMMEHOESY XL HIECT 57008, chThoOEROMBIRBEKS - D OHBRET
B, BEEEIICR L0 Fig. 18 Thb. MiEOMEESEFO—RERKMATRIND, Tibb,
#3<Y S7.a=0.049Ps—0.070
7H=Y Ssi=0.039Ps—0.219
BRI LB E, 25 YDOEELI~3mmE s 7 A~ Y L0 LCHVGERHT, Ml Trsed:+
BIENERBLRTWA, #7532 DBBE, 727212 bNTFRIE EEH TR/ B R T o 56E
LedL, 72, ZoRLZV-0l, e UTREER LUK LRTUREZICL 2 b0 LELBIS,
¥fe, BISLAER, ABEEY HL Licicd, BUMES /2 OB TRILSRD e ns, ko
BRRBEED 72 0 SOV TRRECHE LIASE T, UMD Th &z & A EEBRN o fos 222, B
2L BHE <O ORISR TS & 5 B AT, BUMTLRETS L EBEL TS,
BBRIAO72=vHF LD b, YERBOT » < « LEEHBEZHA DT, WRHTHESY -2, 8l
FEL D BEOHHBNEL, 20, HIREESLCNIV, EREOHERES DA B L BRI e B
BREAHOKEZVEE, HRHTENAS A ZEDHLMIERTV SR, T2 TREhETHDOKE
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Seasonal catching amount of Akamatsu defoliation at non-treatment
plot of mixed forest by Akamatsu and broad leaved trees.
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Fig. 16 #XOFEROHR L HAIDEWRE

Changing amount of foliation and relative illuminance at each plot.

B THRVIZOWTIR, #5 <2 ECHBETID - 088, EIRO 2 HiiC sV T L gk RICET
DENBD LI, CHITERIITH->Th, EEIRECLETC, DRTESBRTENS L 2 ENBEEL
feDhdb Lidgvse 7835, Kirrreoce' ¥ 2 X% kb £ A2 v ¥ V{0 Sugar maple-hemlock DgEsk
T, Micher 3RO BBIC IS TIS.6% L o (i TH o o OIHIE LT, BHEL TWLEBIHT
24.6% L\ 5 BlEH AR LIc LR TV B,
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7o EDELREHAINEOHAROEBOER, THbbAlELEEC i U TR B T, B Himo
HOT PRI XREBERY DL Z & EnEL bR, BRI (Ps) HBBITL (Sy) oBFE,
DEDOL S —RKTRRNTHEHET D Z Latbir o fc, Tiobh, #HEOMAARELLE LT, » 5= ikiE
MEX(Q) Sr.¢=0.070Ps—0.083, » 7= YHHEER(R) Ss.x=0.024Ps—0.060, 7 H~ » [kt
RZHX(T) Srr=0.028Ps—0.074TdH Y, TEOMALWRLE LT, #F Y S7.0=0.049Ps—
0.070, 7 #=<Y S;.=0.039Ps—0.219CH 5.

V MERiEES KUEERBHORKR B

N. 1 RRokx*x
BB L CEAREE D T B, X OIHREAC L > TEo—Fn L oixhb, £LT, il
CHEHELCTD R LAZLRIT, TO—MrRCEB LSS L > TL-MXhd, AJE
XL «BBOZ 1L, TOMRA THIRSBOEELHBEHEILOTTAREEY L - TRK, &
BEhb, CholREE S X UREREDIO L ik, BEOHMHELRLLT, BTS20 ED
Tigb, ZDfedic, ERMA TE ST HBRED ¥ F TERUEELRD, KRINICEHTH oL

.
feo

97, HBRKEADICOWTIL Table 16 DX 52, HYMD 2 <4 F4 o a ¥, L54BOe H 5 A,
BRBDFF I 9Y « oF = Va2 e DF 5 i RBA TERE T -7, Tiobb, NN H E bifh HY)
Wr LIk DRCR £ L IR, alfh B c AR BT 5 Koty b L, BO KR &Y
DHEEC T 7 4 VY- L, BT o THUKE 72 o fon WEORBIDINGE | gL L, +
AEMEEEINED S X 5 L, F L TUBNISBOBERG I b Clighi i@ L, o, Sofl
Rl oYty HOKBENT, JIREE Licy 4 00T, FINHOREEA IS LIcHE, ko T
METHT LT LA, —F, By, EFEN 6 S, M S, HbETUHECOWT, Bk
B LUBKETERY T -1, Tihbb, 0cmOHET, BEORENE XL, AJ8x ARREICE
BL, smmEDEB/TOL - LR ULAE IOFBCARL, BUKEROHAZ, ha L niZHs
L, MERTRE 50mm/hr DY « 7 ~RAREW LA 1 HMESE, TOEBROBEEME LI, —H, 8K
FEROB G, HELOLMADRCANIHEYE LD F EAFCREL, 12HBA L 0 bEKE+57
BTFIRHEFPRL, FIRFERELELGIZHRAKEALRDIZ, TLT, Z0HESIORKERY T
W, BRIRETHELSELILER L, ¥, ouThoBeh, BRO&MET KRNI
®BL, WEE»LZELINV THOUEMORAR LRSIz, ok, BEMFLLSER— bR L
&&ﬁ%@klﬁﬂ%ﬁ(%ﬂﬁ%&%ﬂ@%%ﬂ)m&ﬁmbtt@f@én

V. 2 HREOULCEER

1. slEEiEE o fEkat

WBEERZ X > TR AL, BABIOEOEORTIMH#HTHKETH - T, L eWicd - THIEMN
EFTHHEEERCoeL, ZORBEBOREKEE, BRI 5EEOH D X R &L\ 5 - OHHE
EEBIT, RELIRKEAROZD L VEEINDLDEELORD, Table 17 i, WMREROMHLC L
HREKE Y SRR, TMEEERN, AEERSO TTRLALOTHS, LD E, BREMAR
EHLTLSETH LAY AYPURKTO.5mmEE, DTaz¥ «FF ¥y F=Fameds vz
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Relation of stemflow to class of rainfall size for a tree of
Karamatsu (Larix leptolepis Goroon) and Akamatsu (Pinus
densiflora S. et Z.).

BT, AR THREMOPE L EE TSRV, REOAKEEIHEC bNERNCAE
WoLkBLDLELORD,
mes 8 0

(1) #»3<=v OHIMATHADBARK & HFIKICOWT, 196652 H196%ED 3 24EMH), #E B &
B, BBRETRCL LR COBKEALRILIC, ¥, #5vVMACHORI7H vy LIKE
BOBRERBHRMC IS\ ThH, RO D CRIBERBMETE - 7.

(2) »37 <Y KIOMHREL, WEAREREAHORLL /28 Lis, TORE, RIRIThc b
T, MAREHEY, $5LF65%C, BRIIE X F50%CML Lic, BEARDOBRIIBBEX M-S Tik
Sieth, BEAROAEE AL BV L S CEIE L,

(3) # 7=V HIELIER DA L » Wil X £23%, TOMIKRIB LLI5%TH o7 4 A H11IA
¥ TOBTAEMICES &, LOMITATEORRIX Tk X £20%, BEORRX TH L LUBTHY, 1,
T ey LINERIRAHIX Tikas X 227% THh - 12

(4) REFSEME L NiERE L OBFRE, 28D L5 —ROEBRCHETT S 2 Lotbnoto, Tit
Hb, B 7~ HRENEK : Tp=0.106 Ps+1.018, #» 7 <Y HEIRK : [r=0.065 Ps+0.760, 7H# <Y »
IRHERAARIX 1 Tr=0.251Ps+0.417, & CC, I'IBEDOL »WilHER, PsiiBishioTEE,

(5) HfRoWE, FOMEHEEL2%, H52% A L, REBOKT Lic 4 8 ORKIZFDWI178%
FCHB LI, Lo Ligsh, BED L o WHAKREIZHEAZRI RV X hich o7,

(6) #»7~YHOMABRIT B TiL, HENH L EENH e offic, FEAERIBDHLIY, Ti
bbb, B LA 3AER BT DHHMOREREHELE, L «WiERRE OBRYRITEFERISED LY
THDH, HHEWM : 19.p=0.135Ps+0.829, HEHEA 2 T9..=0.096Ps+0.912, = T, Igith T~ V7 iEm
BXOL 2 B8, PsiibioRRig.

(7) #7=VORBKRTRIZ7T A=Y CHEBLT, LoD CEBRETORETD LW bh Tk,
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Table 16, HAKMRERIZL b BARBIOKINF

Some factors of herbs which used to water-holding test

B e e
L ] ot K 1 Sampli?g )weight WL “(I‘: IR &j!ﬁ{; U RHm
. ioht rown asa Total
Herb species S: n:g‘)g::g A & | G Heigh area area surface
1 Natural | Air dry | (cm) (cm?) : (cm?) area{cm?)
sta;alfna;’; ¥ 30 31.0 6.0 40~50 342 - ‘ 514
Corer 1o cenlata éfg (83.7) | (22.5) (24~30) | (1140) | (46.5)  (1265)
E] ES * -~ _ .
Artemisia princeps 30 5.7 1.5 ‘ 25~30 106 376
F F ¥
Oplismenus 30 1.7 0.5 15~20 56 — 114
underiati folius
+ = F a2 e N _
Dioscorea Tokoro 30 14 0.9} 15~20 i % %

GE) GNP BUE LR IAE C, AR MEIOCR LA LD TH B,
(Comment) Values in parenthesis showed the unite per stump and the others showed the per piece

of the herbs.

YWHDIEL g5, AV Ficid 4 RELOSE, BRSO DHEmMFNLILIRIVKRC, £io, € 5T 2R
THEBERMTABLMRTER G, Y422 y T, HORKLERREN S, KiIRCRLSRHT
EHKRBID ey, BRERS D OEBUL, MAREBGC 2 h SO 2ES Lo b i RE LA
EFLTHDY, LA 2O TEB L TIEELICE LTL, TORKEL I mmilizion2 i
H. ERAECHEELAKT OMERAEL, DRV ONREATH LA, JHZIDEEpKEL £
WEL LR, BECHNEINS 5L THD. RIFOEHDIFFEE LTk, KOREILEIFMM & 3 % K
&, BAIRORKELDERAHTTHONLVELLEELBRBY, ERMSIEESE b Th
L, koM ERY AL THHETEHLTHHS,

REOFHICL D, MEDHEMEDEL, 1OWRDO7 7~y Hb L FINDOBBRD» 7~y HTicsE
B OB AR IR HEB L2 24, Table 18 o4 X 3Tl E Th L £0.06mm, HETH L
20.04mmEveh, X THETHS 2 LR ST,

LU, SEFEHIOMKD L » Wil LTy L O TikieV vk, Crars® ® O X %
&, Balod FHOBEABIC X AEAEHTIE, TIO®ITIZ X > CRAKDS~0BXHIETHED = & T
Do 2L, ThIWERTEELZELIGTELY, FEMTTL - LI & D, BEREDL » Kt
L OB CID{THRHLE LTE Burey BY MW Tl o o L 51, XRTF, BB LIOETFT 2 —L,
LA LR A BE L TUET KRN RN T 2 ELbhG, ZONHEKTE - T, EAH
Soft chess DIERD L » WiBEHIE, B I LISBICHTHI LW BACLTOD,

2. FHHHMEYOREKE

BT L7 sSmdiy (AJE) OB X Efitiz Table 19 DLk ) THDH, RIHNI LB A EDI:
SO HEEHASH' & LT, A— ko Bimoiil LT, MR L3080 IO A THA TH
Lo BHIMOM L HIES SHL T2, LHERIL Blo(d) ~ Bls TEFNICHBETR TH . =08
Wi b, WFP ERELL, WS T, BUKJERE S LSt Fig. 19 10 Fig. 20 Th 5, %
BIREE B, AKIPRBO AT o BYRAID 5 ~104 THRERA L, DAk & A E—FiTCiE-s < By
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Table 17, 25 & Bl © fit K & # K i

Maximum volume of water holding for tested some herbs

MR NT SRS | st o RAKi | RRAMICHT 5K

=4 ff Depth of water Volume of water Depth of water
holding for crown | holding for weight holding for total
Herb species area of air dry ‘ surface area
(mm) (ce/)l (mm)
7o~ 4 ¥ !
Sasa palmata 0.02 0.10 0.01
e h oK AN
Carex lanceolata 0.56 2.82 0.50
" * x 0.40 2.80 0.11

Artemisia princeps
F F 1 ¥

Oplismenus ‘ 0.21 2.40 0.10
underlatifolius
+ = F 2z =

Dioscorea Tokoro 0.15 1.65 0.05
i{;j)

Average 0.27 1.95 0.15

Table 18. BUBRST 8T BNIARIT & 5 BEARFKR

Maximum water-holding volume of herbs in the actual forests

l |  BRRKED
. . ' : o DrTAEEN HE OE M
E2S i TR N SLASTRTRE | A Estimated
Standing| value of
Crown crop maximum
Species of forest Appeared herbs species area Density |(air dry)iwater-holding
volume
(cm?) (N/m?)l (g/m?)|(cc/m?) (mm)
* 73X ATy ‘ '
Sasa septemtrionalis 2060 37.2 { 19.3 1.9
S N S
7 ey KEIRBK Carex lanceolata 60 24.6 3.6 | 10.2
F F I N
Akamatsu Oplismenus underlatifolius 760 11.0 251 6.0
. . A = N ar .
(Pinus densi flora) Dioscorea Tokoro 260 2.6 1.1 1.8
natural forest | _ % o 3320 10.2 17.3 | 33.7
‘ TEL[ 6860 115.6 43.8 | 53.6 0.05
A7 v asy ' ! ’ ‘
Sasa septemtrionalis 2130 49.5 18.7 L.g
#h 35w AT e h ¥ Ry
Carex lanceolata 150 14.0 1.0 2.8
Karamatsu F T o=
il 1800 56.3 7.0 116
(Larix leptolepis) Disporum smilacinum
. o ol 2300 21.3 11.5 | 22.4
planting forest The others : : :
ngal 6380 | 141.1 38.2 38.7 0.04

BHD. BKCE o THME RIS BIRIC A S &, EHIRBTEL v~ v/ 2 2.8 mm TF
K, 1XFF e Favery<=yRlemmTEHhTHY, i, BIPMRETILE 1 24.0mmTELR, 7 V45
1.2mm TN TH oz, CORDHFIIE TR T 0N, 253w =x 1 T, EHELA Bs BBCR
BLZAJA BRI R, SOOI ENRIOIUKTLRSZEA SIS Rich 72, (LA,
vy, FBSRA D HERI LIz THE IR D, 0, HISARETL tRBhE KRS b0
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Table 19. {fRKEEC L bW CHEEOFE X & @Gt
Thickness and weight of litter (A, layer) which used to water-holding test

Tjs:? k ( é) V\;ﬁ ht ( (@éﬁ))
= i ) hickness (cm eig air dry
X T i i ; ‘ TR ~7 & —
‘ Tree species I F H 1Total 7 h i’f'
Classification ) P ‘! Per test Pe1 ha
‘ areas (g) (ton)
HEBE | Favxev~Y Pinus Koraiensis 53 3.2|0.1]| 8.6 184 20.2
Needle leaved| & 3 Abies firma 3.2/2.8|0.1] 6.1 182 20.0
trees Yy #F & < v Pinus rigida 1 5.2/4.8(0.2(10.2 120 13.2
A F ~ v Larix leptoiepis "3.313.0(0.1| 6.4 210 23.1
2 ¥ Cryptomeria japonica 4.0 {3.1{1.4| 8.5 198 21.9
7 A = v Pinus densiflora 5.0(4.2|0.2| 9.4 216 | 23.8
LsEstE | 2 3 ¥ Quercus acutissima 3.1[1.4]0.3]| 4.8 156 ' 17.2
Broad leaved| 7 Y Castanea crenala 2.711.9]0.2| 4.8 180 19.8
trees 3 X+ I Quercus crispula 2,40 1.1(0.2| 3.7 186 20.5
= =7 #hv T Robinia pseudoacacia 2.9 1.4 0.3 | 4.6 206 22.7
i = o~V s % Alnus tinctoria 4.613.2|0.4| 8.2 212 23.3
(E) 305FA: DRUEHK 77
(Comment) Planting forest of 30 years old,
Wand s, Tok, LECBECTLERREKD M & 3% E Rainfall intensity : 50 MM Ay,
EOKEVOUL, IEREE L) F a4~ | | | |
BEEOKE b 10 I ! ')#/f?*/ 7
VEGLZD, R | | | A 7 (24)
) | __'_‘___.’,.._.._Pmus densy)
DEC, ZhHD Ao MRS TE DR P | | dsies prme
, ] L L s,
KBHIHLTHDIT, SBIARCE ‘/lr-—-“"'—T—_——'—-— ‘_%_&__.-Lam kpf‘ol?;s
FORBTI2EREAKL, Foiksels 2SS / /—»-f_"‘"' ‘??’71:'/7“]” e
4 e " % 72 Pinus karatensis
%, BEHAKZ I THEAYHE LR, g
N <
FOREYE Table 20 D 2 kD TH B & +§
OFPCE, BEIERETD A, MoAk P
. SN . 20
LR LTV ohs, AFERRETHOR 2 .
&P Stand a3e330,( YDEEValues in parentheses 3R Volume of additional
BkEOBN L EH, ZOWRREOS R er
KEITFO LB L bh O TBMRKE & 724 (2.0)
® 4T g
Ro=<{BEKZIDmABKRD> -ER T Alnus tinctoric
5 ZHVN5Y (25)
REOHKRS>EELTIVTHAS. C | fre fredgiay
) 5%1;1%114 crenaty|
otz e, VFF~7ERAKT6.4mm, Quercys crispula
I AFTF « AFH2.3MmTENTH - 1,
Fio, PHERS L OIRSEONEL 4 mm o L L
. - (Hour)
BETILIACERENEDS b v, i 82 % X1 M) (8%) Rainfall duration
- 1, NIg - 7
15, HEHEMOBTRC L 5 L o Bkl Fig. 19 HUKRBRC Lo MMRA JEORKE (P01 &

HURTE)
b, e OFHPCRDIIT E 2 ORI ey holding volume of A, layer for each tree

CHEREIALAATELBLOLEX DL species by sprinkle method (Part 1, dry condition).
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B MawE  Rainfall intensity :50™Whe B, HBANE TOGKEEHHE
o | | perevas | B EFTIR, BUKIC E B RARIS

| B i S P righde | gy sz zikes

o eIV A

/,._A.__.._..__“_.._.-T — | l Pinus densifloral KirTrence (LTEINZEH B - TAJE
0 | | | £y wo)| ORETEDKORE, TOBRTCN

3 | Abies firma N
e "_____/7.;713 ~IINI5) L, 100~500% DEHTHAH Z Ex WS

- o Pinus koratensss . V2 oAt - L N
£ / I | | nsvy (9 AUILTSAE, Shk b LI HFRY
T T T Py OB Aot 15ton/ba £
5 - ‘r__.-—' | 1 4 .
Y | ‘ ' Craptomeria LT, 15~75mmOPkREHBHIS S
Pl ERHEIL, k1, (ISRREOSKRY
£ 445 Stand age:30, ( YD AB Velues in parertheses : 110K Volune of ) i
3 | pdditiosl L ABEA, A 5 mmERRESER
& axF OGN gesnLRNTVS, BifEO Table
" | poebisine | 19y R LIzE k5D, BHERIO Ao
. oot tidere] sy 20ton/ha, IR TR L
i | Rou:s?udoa(acm 21ton/ha (\ Fh MEEE) TH,
oot e aare ememt o eresas o T 7 (1.2r7 Ny
I S e "“‘Ca-stan;gn i TR X BB (A RAKE WD) b
i
7D il Table 20 @ & 3iZ, 2.3~6.4mm, g
ﬁ BB TA1mmEls, T B, ki
DMEDHEIZ { HRTREIIL B,

0 5 1.0 Hour) "t - e N

M @ #8 RY (8% Rainfall durstion ‘ Ao D RDZ b D s KRS PPD

Fig. 20 BUKHREAC X BRI Ao MORAKN (D 2 HORREL STV D. 5 T TL R
TRTIR 8 {, HEHpiORRIREL, [Hhkik T

Water holding volume of A, laver for each tree
species by sprinkle method (Part 2, wet condition).

Bo THLHMC L V3EnH D, FEMMT
HoThCDBRILEECHRIREL »
TRINCERE L L, L, EERECHERNCL - THMERL CENRE TELTS, Lich -
T, LRROMERL —EDTHRET LRI F00n%, A BOREBKELRTHeTELS
THH9,
F.3 E #

(1) HREACEEHEY L AR EHET D oo, EHE TRKBBL T - 1o BKFTEKL,
IESZ, Hokits X ORI 3 JEE T e - 700 ABRMEHEL 5 BIRTL 1 LMD HERER L 72

(2) SO X A ARKRLS, PSR RIS 2D 0.3 mmE FTho7o, Linl,
RO 2 5 THTERND » oo MYELIDWTOZDME, ZORENERIH L, 1mm
PIF L HEBE s,

(3) ChoDHEBAMEME LT, MBLONLLL-IcT h vV KRME, HRRMONRE L 1cn 5
< NIHRD AR & 2 KBOHEE % 770 o 720 TOHEEDRIR, AlE CH £ <0.00mm, HETH
L0 0dmmizF X7 LS 2 EAbA s

(4) PESPHEEEYIC & AICRMUKREN T, BKEBIC L H5HEORSEE LT, 4.1~ 13.5mm DfinEL R
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Table 20. ZKHE - Z0E O HIRRIBO FRKE & e AR A
Water contents for natural condition and maximum water-holding volume
of the litter at each tree species

& Kk & T i
Water contents Water-holding volume
IS( ﬁ ﬁi :FE " < =3 -J el ﬂ.kg‘ l ¥F 9} ﬁé
) ‘ ARG | e | RAS LSRR |(7J§)§ 4&)
Max, by )L
. . 5 . Dry (A) Wet (B) : B Field
Classification Tree species inundation (C) capacity
% mm, % |mm| % |mm % mm
F a '7 =Y
Pinus Koraiensis 202 4.1 319 6.6 395 8.1 193 4.0
E 3 .
Abies firma 216 4.4 | 241 4.9 422 8.5 206 4.1
LI S N ‘
TR T Pinus rigida 291 7.1 801 | 10.6 | 1258 | 13.5 967 6.4
/B A G4
Needle leaved Larix leptolepis 139 3.3 | 177 | 4.0 258! 6.0 119 2.7
tree A ES
Cryptomeria japonica 145 | 3.2, 168 3.6 248 5.5 103 2.3
7 A = vV
Pinus densiflora 229 5.4 423 | 10.0 493 | 11.7 264 6.1
¥ #
Average 204 4.6 313 7.1 512 B.BE 308 4.2
4 F e [
Quercus acutissima 222 | 3.8 362 6.1 567 9.8 345 6.0
) .
Castanea crenata 136 | 2.7 167 3.3 283 5.7 147 3.0
B M| . x -
3 > 7
Quercus crispula 88 1.8 102 2.1 202 4.1 114 2.3
Broad leaved .
=27 AT
¢ Robinia pseudoacacz'a 133 3.0 157 3.5 303 6.9 170 3.9
rees
Y=oV
Alnus tinctoria 115 2,7 175 4.0 316 7.4 201 4,7
N 15
Average 139 2.8 193 1 4.8 334 6.8 195 4.0
]
Fotal average 72| 8.7] 253 6.0 ‘ 423 ‘ 7.8 | 251 4.1

QR HEFBOAKE:, TOBRZREHT DRI TRLELOTH S,

(Comment) Water contents of litter showed percentage for the air dry weight.

fo. HIEHEHOMNREBANL, BRBKIL L ARRETOGKELXFHELI{ 2L - THBbR, £
OfliZ2.3~6.4mmTH o 1z, Frho, HUKHIC X D E Lo fHmiRkE:L, WERBT1.6~2.8mm, @Y
RMBT1.2~4.0mmTH 5 12,

(5) MBI X BHKINEEOBMRIBC L - T, 2 BblLic. bl HAHEELXEL»
S=v L E I OWEPEHEINL, 12EAEKENH Lich o1

vV & v U

T H= Y DFRRKRE 5= O ATHA 14 e B, PRARAIC X D%KD U » Bie oW THBR% (778
1

ZORR, 7T HRTICE LAEREEROTARDO L o iiEL, Mo/ X hRE (HERRROL X



— 60 — MEEABS TS #2232 s

FRBTELIC, 7HYHEDL0DOL » Wi, MRAEOPYRERTHDBMY, AF - b/ FREERY
M7 80T C DNTHRIE IR S T 24, KRIPREOFIR TREZAZ LI WL 0T, BTk
D22% e\ L2THT T B 2 Ldoh: s

—F, REESRMTH 7 7= DL Wi, 7TH= L 02RE L, EWHHEOMBIHKT L 20% 5
BT Y22 Wb NTIs o, LA T =y DFETE, HOFEMEH - ROMHERTIE, Lo
MBI KT DERS B O, 2612, THAZ VIS SRR TREIEASIHCEC ZEatbdni, 55
= VA SR U7k, R (M) (CEI LT, Lo WL IS T L. LinL, (RN
BHR3IVEYA LB THUEBEE B L ZBBRIEL TR EL, L oI EERER I HHbR
ot Thobb, KPEBEEORINOEITEER TN UL 5 7238, Bk L » BYERICIL,
BB EE ST LR RORE A, SOCHBROEL L LAMERT L DEEL LS,

RBOBETIL, BFTC BT L« WHBRENW L {2 » 7285, Zhiksic st 3 1 B0k
FLpdinZ b, HEEOEIZ L 5 B\VIERRG SRERERELSTHEBLAEREEZ bR,

5 o MUK Tk, RIEAES DR, TORFPKREIL L mmE T ThH o 7. Lo L, B0 +h
I REL, 2~6mmMIET ST EMbd st Lvd, FHITEEMCH ) OXRSH 0, F—
HETLZORBIC L - TEILT 5. 20X S IIHNEBRC T 5BKD L« Wik irig, $Rs LT
EIERLBWRTH D Z LTl bY Th D, fod, ZHITRHAEDHECIGERIEC L - T b iRy
£FBHL, T, L ORKNTIZOLHC BT 2 EROBKDORMRET Y » T2 Bbo b DL b,

FREE T - 1B () &, EREEKEL 200mmpiH ¢, LRLMoMm#c@ 5. [ Ultr
WRIZLTH, MRIEL, 20, BUBHTHIuL, L «BBRERINELRB L, FhNHOBEITA
EL B THH e LI o T, BIZEOBRCET bHKIERCHT5 L o BB OREY L » T, F0
HEAD L - WiSiEL H S35 T, FARHENSTEN G, ZAREIIOLLT, ZOWENZY »
THEIH IR LS AMKEREEE, Lo MiERBOMRELRT—REBRDOER S L OB, Einks
ELlcHTHD -

W3 ETLEL, Lo K& fPORS L ORI TV A X o THIZ Shizko—ETthy,
ZHTHTENCE TS Z LAV SEER U TARKPILR 5 TV K LOEPIEKERD20~30%CE T H e b
i, RADIEDBEET L LR TEARVE S WL L5, Mk 2 KIEAYRATIH & T b
T, §EAC X B L e Wil IESENCERVTREAETO—~2TH D, COBIENKEV LV S I 24T,
FHERAOKBRERE DR FTH LD, T L BRRMMEZEY ST TELLBETIL, BHpEoH
KEF ETFLTh, W DREELE2 5 L3ELOMS,

WFHIZLTh, Lo BHBRRERIC 3T 2 BHERO—BTH 523, MBKNEED S 2T, LORE
DEZELTHHEIND L DieDh, Fio, B Ihallid b &2, KB OREOBIRCHEME
ERCEEZ SO L 3O AR TL L NERDOD, RECOWTH, ILIERTSBELTE,

X ik

1) EHHENE  STFHARBMTIEELE, FHEMNE, 30pp. (1957)

2) EHERR: SFHT 7 <y RIEE, FHREHE, 9pp. (1961)

3) Burcy, R. H. and C. R. Pomeroy : Interception loss in grassy vegetation. Trans, Amer.
Geophys. Union, 39, 6, 1095~1100, (1959)



BRARHIAIZ X BERKD L o BHT DU TOFIE R — 61 —

4) Curark, O. R.: Interception of rainfall by herbaceous vegetation. Science, 86, 561~592,
(1937)
5)

: Interception of rainfall by prairie grasses, weeds and certain crop plants.
Ecol. Monogr., 10, (1940)

6) BEHI—: b/ FHAOBEWIHR, HAMITLEE, 41, 7, 262~269, (1959)

7) HorTon, R. E.: Rainfall interception. Monthly Weather Rev., 47, 603~623, (1919)

8)  SEHEACHS ¢ BIREARAEN RUCElY T, AR IIRArER U, 6, 1~38, (1921)

9) Hamicton, E. L. and P. B. Rowe : Rainfall interception by chaparral in California.
California Forest and Range Experimental Sta., 43pp., (1949)

10) EJIKRED - RAENBEETS:, B#IE, 231~233, (1955)

11) fEAEZE) : 7 » ¥ R e FHOMTRETR, FHREEPTHEIRE, 8, 231~233, (1922)

12) 4 WY WEHCHNT S RPN OB, BRI AMES K AMUHE, 247~252, (1939)

13) Kirrtreoce, J. : Forest influences. Mcgraw-Hill Book Company, 99~114, (1948)

14) MRARHE : METHEEROBEAMEIHGCC, AMKERFTHREBEHRE, 2

15) HEEX : EWARE?), HSHEbE, 153~160, (1960)

16) /NEB=EE - JbHf T MR ASBE S Ch i Buoc AR (RUE) OligilE, HARS
£35, 49, 2, 69~72, (1967)

17) AIEB= -8 I RS SOHAOERCET AT GF 13D, HERBSBueEsg, 65, 1~
10, (1952)

18) A Ao JbHEET LW OBIBIC OV TOBIFE (F 1 #)  IRF38E B AHEL K LN
#§, 368~373, (1963)

19) MBI @ MOROFEKRIFRICEET 2 MR, ZRPRBBIR: PIR, 4, 205~220, (1917)

20) WFOB— SRk, BRI, p. 21, (1963)

21) Penman, H. C.: Vegetation and Hydrology. C.A.B. England, p. 35, (1963)

22) FMREERE : SRPISHRBURLE OMLEICH { Bk B OEICOWT, Bk KR ®#, 1, 52~58,
(1923)

23) MHEERE R TR BOROK B RIS OWT, HAMYSE, 32, 2, 56~61, (1950)

24) HEBR  HHORAESIERICOWTAD), SRRSO KASEE IS+ 509, HAIIHEIRE
¥EWFRITREG, 4, 49~56, (1950)

25) RHERFE— : i ovT, KEHEE 29, 6, 19~32, (1951

26) SHEAZ - /MNEAHEK - RN - BRGEESSIVENE, BIREH SRR, No. 8,
(1970)

Studies on Precipitation Interception by Forest Vegetations

Hiroshi Mugrar (1)

Summary

A certain amount of precipitation is intercepted by forest vegetation i.e. forest cano-
pies, under shrubs, ground floor plants and soil covering litter. Intercepted precipitation

by these covers evaporates eventually. The amounts of interception loss differ with tree

Received May 28, 1970
(1) Tohoku Branch Station, Government Forest Experiment Station, Morioka, Japan.
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species, stand density and other vegetative conditions even under the same metzorological
conditions. The purposs of these studies is to detzrmine the main effects to interception
loss of difference on tree species, forest cover types, and stand density. The studies were
divided into three experiments, which were interception loss of Akamatsu (Pinus densi-
Aora Sips. et Zucc.) natural forest with under shrubs, of Karamatsu (Larix leptolepis
Gorpoxn) planting forest with thinning treatment, and water holding function of ground
floor plants and soil covering litter. The field experiments were performed at Koéma
experimental forest of Tohoku branch of national forest experimental station in Iwate
prefecture.
The outline of experiments and the result are summarized briefly as follows:

I Experiment on Akamatsu (Pinus densifiora S. et Z.) natural forest

(1) The distribution of precipitation was observed for four years from 1956 to 1960,
comprising throughfall from canopies, stemflow and intsrception loss influenced by two
conditions, namely, under shrubs to high trees, and only high tress on Akamatsu natural
stands.

(2) The crown density of the Akamatsu forest produced an almost closed condition
amounting to about 85 per cent and deciduous broad leaved trees of less than five meters
height, Tsunohashibami (Corylus sieboldiana), Yamaurushi (Rhus trichocarpa) and other
shrubs densely grew as the under layer.

(3) The total interceptional psrcentage for annual precipitation by only high tree
layer was about 22 pzr cent, and it was about 19 per cent in the case of limiting rainfall
duration from April to November. In the case of stands having under shrubs, the value
was about 31 per cent at the same duration. Therefore, percentage of interception by only
under shrubs was about 12 per cent which was unexpectedly great.

(4) The interception loss of snowfall duration was observed at only the plot of high
tree layer, and its value was a little greater than in the case of rainfall, about 29 per
cent. As the main reason, it was considered that the amount of a snowfall was generally
light in this locality.

(5) Interception loss was lineally increased with increasing intensity of rainfall and
snowfall. The relations in the case of rainfall was as in the following regression equa-
tion of first degree : 74=0.081Ps+1.581, /3=0.145Ps+2.946, where, /4 interception loss at
the plot of only high tree layer, /p: interception loss at plot having under shrubs to high
tree layer and Ps : rainfall of open land.

(6) The stemflow of Akamatsu was less than 1 per cent of the amount of annual
rainfall, and in rainfall over 2 to 5 millimeters it occurred for the first time. However,
the value of under shrubs consisting of deciduous broad leaved trees reached about 3 per
cent. The more rainfall intensity increased, the more stemflow showed an increasing ten-
dency, and the relations at plot of only Akamatsu high trees was as in the following
regression equation of first degree: S4=0.016Ps—0.144, and for stand containing under
shrubs to Akamatsu high trees as follow : Sa=0.080Ps—0.770, where, S4 and Sp:stem-
flow, Py : rainfall at the open land.
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II Experiment on Karamatsu (Larix leptolepis Gorpox) planting forest

(1) The distribution of precipitation——throughfall from canopies, stemflow and
interception loss— were observed for three years from 1966 to 1969 for the two conditions
of non-treatment and thinning of Karamatsu planting thrifty stands. In addition, the same
observations for comparison were performed in the mixed stand of Akamatsu and broad
leaved trees which were near the Karamatsu stands.

(2) The thinning intensity of the Karamatsu stand was decreased about half of total
basal areas. As a result of the thinning, tre: density decreased about 65 per cent and
growing stock decreased about 50 per cent in comparison with before the cutting. The
selection of thinning trees was conductsd on the basis of classification of tree form, and
the distribution of remaining trees was regard as not impartial.

(3) The percentage of total interception loss was about 23 per cent at the non-
treatment plot, and about 15 per cent at the thinning plot of Karamatsu stand. In the case
of limiting rainfall duration from April to November, the values were about 20 per
ent at the former plot, and about 14 par cent at the latter plot; at the plot of mixed
forest of Akamatsu and broad leaved trees the value was about 27 per cent.

(4) It was dstermined that the relations betwezn rainfall class and interception loss
adapted to the following regression equation of first degree : Jo=0.065Ps+0.760, [r=0.251
Ps+0.417, where, fo : intsrception loss at the Karamatsu non-treatment forest, /z : the
interception loss for the Karamatsu thinning forest and Py : rainfall of open land.

(5) Immediately after the thinning, the crown density was decreassd from 92 to 52
per cent and at the fourth autumn when expzriment was completed; the value was restored
to 78 p=r cent. The interception loss in each year, however, did not reveal any remarkable
difference.

{(6) At the plot of Karamatsu non-treatmsant forest, a significant difference was recog-
nized betwezn two durations of the foliate and the defoliate. Namely, regression equations
which showed the relations bstwesn rainfall class and interception loss of the two dura-
tions on the observed threz yesars were as in the following regression equation of first
degree : [9.p=0.096P5+0.829, [¢.»=0.135Ps+0.829, where, Ig.p : the interception loss at the
Karamatsu non-treatment forest on the foliate duration, 7g.» : the interception loss at the
Karamatsu non-treatment forest on the defoliate duration and Ps : rainfall at the open
land.

(7) It was noted that the stemflow of the Karamatsu trees started by light rainfall
compared with the Akamatsu trees and the amount was pretty much. The main reasons
were considered to be the difference in tree characters of the former, the straight stem, the
coarseness of stem surface and the having condition of branches.

The relations between rainfall class and stemflow had a linear tendency. The regres-
sion equations for three experimental stands are as follows : S7.a=0.070Ps—0.083, Ss.z=
0.024Ps—0.060 and Syr.7=0.028Ps—0.074, where, S;.¢: the stemflow at the Karamatsu non-
treatment forest, Sy.z: the stemflow at the Karamatsu thinning forest, Ss.r : the stemflow
at the mixed forest of Akamatsu and broad leaved trees and Pgs: rainfall at the open land.
The regression equations for two tree species are as follows :Sy.z=0.049Ps—0.070 and
Sy.p=0.039P5—0.219, where, Sy.z:the stemflow of the Karamatsu tree and Sy.p: the

stemflow of the Akamatsu tree.
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I1I Experiment of water holding funetion ground floor plants and soil covering litter

(1) The water holding tests were performed in the laboratory to estimatz the water
volumz= hzld by thz ground floor plants and soil covaring litter. Thz watzr supply mszth-
ods used were spray, sprinkle and inundation. The expserimental materials were samplad
from five species of herb and eleven specizs of tree.

(2) Maximum water holding volume by ground floor plants were less than 0.3 milli-
meters depth per crown area of a unit plant, but it differed a little by characters of the
herb species. The values per plant community were estimated to be lass than 1 millimeter
in depth even if the density was very high.

(3) The estimated water holding volume by ground floor plants based on these data
at the Akamatsu natural forest (Expariment [ ) and the Karamatsu planting forest (Exper-
iment II). By the results of the estimation, it was determined that the former was no
more than about 0.05 millimeters depth, and the lattar was about 0.04 millimeters depth.

(4) The mdaximum watzsr holding volume by soil covering litter gave values of from
4.1 to 13.5 millimeters depth as results of expsriment by inundation method. These varia-
tions of msasurement values relatsd to the characters of each trees. The ficld capacity of
littar was obtainad to taks watsr contsat undsr natural condition from maximum watzr
holding volumsz, and the valus was from 2.3 to 6.4 millimstzr depth. Also, the additional
water holding volume which was m=asured by the sprinkle method was from 1.6 to 2.8
mllimeters depth under wet condition.

(5) The water holding volume by soil covering littzr varied somewhat in quality
condition. For example, the litters of Karamatsu and Momi (Abdies firma S. et Z.) forests
which contained layer of the micelium net could add little water.
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Forest condition of Plot A, Akamatsu
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Forest condition of Plot B, Akamatsu

natural forest (contains under shrubs).
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Measuring equipment for stem flow.
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Development condition of ground
floor plants at Plot A.
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planting forest (thinning treatment).
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Development condition of forest crown at Plot T.
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Development condition of ground floor plants at Plot T.



