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The HONRYU Basin in the TAKARAGAWA
Experimental Watershed.
(Experiment on Forest Influence upon Streamflow

in TAKARAGAWA. The 4th Report)

B K ZNRBRORKEFIRIC BT 21938~ TBENKXRE BT, HBAOHEHREIRIC L 2
BN (8 ~108) nHHRELEBEHCEITL 2,

COFRTIIB7EN A ZAREBMAL, 19614 F TR ERROHERKITIRBSONEI b - 72,
L L, BRI 5 FEMIc, ¥ T TP T ER#300ha, ZEHKTEMIC X L T23%, #Hik#k 3
DEMRFRKIN T, ZoRROFHE~DEEIL, RRAEROBABMMHOMNETH 51938
~YIEZBETR-TWELDEALRENS, ZOMMIZ B 2 BEORHRICIE, Foikic# 19
B~CIENYIMIC B L T, FELMMEIBH SN Lh -7z, L LFIROZ oMM, Kiligs
HETIERNEHK L 22225, 1938~'473 TORMO Hic47.7am, 12.7% DM R & L7z,

F72, 1962~'784F  TIT, FiR M THMAYS00ha, AT XTI L T38%, HRkL 6 Fm nAREIL
BFEHITONLD, TR L 2 BEOHBROMMZ, ML cBHLAR, LAL, Tolnn
BERZ UTLIRRENELLFETILOTRAY o1z, T OWRIRKIM & 1948~"61 5 & TOHE
RBRENO ZS>OMM T, KR EHEETT I RMRAL LKL 2L 5, RRW\MOHI1278.3m, 23.2
BnmmrBH LNz,

Kﬁﬁﬁﬁiﬁ@ﬂ% ...........................................................
ARFROREOEE
SRBRAEIEL RS L DB oo e er e e e
4-1 Double-mass curve i X 2HEB{LOBH - .
1-2 EMEPEOERRIC L A MHBBOBETLOBH v 134
4-3 [ERARO B X BB LR

L N N
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Appendix-Table

1 ¥AHRE

FABIOAMABRF L, FBEEORFIBAFMSED 7+ 2 E & T2 RA/MEBFT 5B b,
BRI LU ARE,AR L, BRI LHHEE OBEXEHRT5 AN TRE SN, 18TEILANLKT
BREZBRL, SACELT3Y,

BIBIBALED D960 ¥ THI204E 4 » DIAIL, WRPIC 313 2 BHKRRE DB FT i 7shs o 147,
19614F & 0 {REE0 BtA X h, 19784E % TIC#9500ha, 60000m* D RAMIMEIE I Wiz, COWETIE, =D
BMRIRIC X €, ARMROFHEIC LD X 5 kB Uk, FERFLLLDOTHS,

ABPAALIE, BAET CRARRROBHBIOWVTIE, REDY #1938KE (4FHOKETIL~
103D 1AEED 2H194TREE § TOI0ERIC 351t 5 KER AR & AEREE L OBIE, ¥ X 001938k
B1948KF T TOIFRIC 1T S BB LM & 5 KOV TRE LIckERY, FAFh#E LTV,
LaL, cabitvwThid, RAKOEFORBCOOGCTRHALLELDTH -7,

XD, KRHLIL1938KE X H1960KE ¥ TOBREIM (8~10A) OWHE & EKE L OBEY R
DIz, TOFETE, 1937411 ORBEURLINC, 0, TRITROBEBRES 0K (IRERFEH :
300 ha, {RARE 1 #930000m®) TR T, LihisT, kRBbit, REBEEBREBCRVUE, 20
RERDPHBEN~DOHEN > T B D EEL TR T -7, TORE, RBIMYE T, BRI
DR SR Uy, RBRBAE CIIEEOBESC X - T, HHEFEXE- TR LItz &%

HLT B,

FRETE, ThOORELRAONRLL, EbK, 196260 0MA% - AR REOFE LN
T, 19384519784 ¥ TOAEMIC OV TREN Lc b D TH 5,

COWMELEDFEDDR LS, RBREEYRL D, FROZEe, BRI T COBREECE
BT DN SROREHTRHT S & L bic, RBBOMHE - T O8NS h i ERRBEE
DERCEROMUELET 5,

2 FRMEOWE

AR ORI DNTIL, S HE TOREIOHN Z RS hTWBDT, ZZTit, *
IO T, LOMENTDLRB~NS,

T BRBRH D A FEHEAR LB B R FIARER K BT KB F AF IR E AP S b, FIMI Efo—ZR T
B HFNNOPFHLL L% 50 5 FREH1905.6ha, BITEER 800m, HEER 1945m o SR IEHIER T
H5,

WEITEFESREEEZRB R IUHEORB L XIS h 5, TEREEE LTREERS, HENeE
Thh, HFERBCET S L ORBEKET, RROBEHMORBLHR L T\%, SHRBcE T2t
BHHIMRO L AL AHRESH L, HEHRCHERY L -5, TOMIERUED AR R
F s EHITERE D iz, /D IcERITRKED BT 5,

W R T, BERVERY AL, WM S REBE S EBEHR L TR, &4+ LCH
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EPOBBAEBE LTS, FROBRILEEFA» LERCRVGCERABR TS S,

Table 1 &RT,
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HAIh R TR

c OFRIIER D B, LEMLEAFRHNERSRETHY, BZEASL, ZEBOBAH
EPR TS T 3 m, KT 5~ 6 minkTs, BEFEREPEARBYEL, £FEUTRK
Ea% L, SHEBHOWRTH S, EHEE (FK139°017, Jbis6°51", HHFESI6m) ki) 51938

~'B6EDEREF L Table 2 TR,

Bk EOERE, 1958FE0LMhLAEOENLPILE
L, BEffloz (4 AdErbllAZAET) OBAl
1T T D,

Bt s 2 RO KB OBRAH AL, Fig. 1

wkB)

Table 1. ZFHFROWFEET (KR H

Topographic factors of the HONRYU
watershed. (After Nacawmi et al.9’)

wRt L ow, ENEBoasre, T, RV, W B KW T
B n Topographic factors
EHEE, KAEROSH 5T, EYATHEHEE )
W ok m B (ha
WTBRRAR BT TV 5. Watershed area 1305.66
Bk BAS R £12, HHRVDYS CRACH ¥ B & E (m)
‘ Mean elevation 1391
RCHBHDOT, BT 5, above sea level
M? %1 & (ﬁ} (E)> 94905
3 *ﬁmﬁ@#ﬁ@ﬁ! can s ope CngCS
¥ o g L $72°31E
AR OIS, MR L L 51, TrRELT Mean direction
. VB * W K (km)
ZERBHRTHEDORTV 52, —HicEARR G Stream length 6.43
EREE1500m, Fig. 12M8R) PlEo »hB,
[=1::3 ig. 188) Dl EOEIARMELSS & ® . & (km/km?) s o
FOERESL, FURER 1905.6 ha Hh, 37 KHud Drainage density .
592 . 4ha (31%), HHHUT1313.2ha (69%) &7r-T
Table 2. #HEHw i 2K HKEE (1937~1956)
Climatic data table at the Base weather station
in the HONRYU watershed (1937-1956).
o |l sep] OctINow D
HF an.| Feb.|Mar.| Apr.| May| June| July|Aug.| Sep.| Oct.\Nov.| Dec.
Climatic factors P Annual
%ecﬁitﬁogmm) 954.3191.81143.8126.7125. 2171 3l220. 6|150.8]191. 5] 168. 7]156.6/233.0] 2134, 4
l\i‘:aniﬁerﬁeﬁgg —4.9-3.9—-0.2 5.4 11.4 16.0 20.7 22.0] 17.4 1.9 s5.1]=1.0 8.3
FEREGRE (C)
Mean maximum 0.0l 0.4 4.9/ 10.8 17.9 21.4| 25.7 27.1] 21.9) 16.0] 9.7} 2.9 13.2
. temperature
FERERE (C)
Mean minimum —8.3—8.1|—4.5 0.0 4.9 10.6| 15.6] 16.9| 12.9| 6.3] 0.4—4.9 3.5
temperature
ﬁﬁ?ﬁ%pogﬁ?gz Ll 1l 2.2 3.1 3.9 3.4 3.9 4.9 2.7 1.8 1.3 1.0 2.5
ﬁea?hﬁnid%y(%) g3l 82 79| 76l 78| 83 84 83 8] 86 82 64 82
SFMﬁnﬂwﬁd(Te/fgciw 1.3 1.4 1.6] 1.6l 1.5 0.9 o.el 0.8 c.7 0.8 1.0 1.1 1.1
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AR
i

HONRYU watershed A6l

© MERNN S

Pracipitation-observed paint

@ AR E(1961~78)
’9 U}vtorested.L area
- PRBESE
Block boundary

WIR AR

SHOZAWA watershed

B 5107 3 %‘)RSUE}\A‘(atershed m
Yachidara\_] 2 & JRSubwatershed II

1 SR Subwatershed I

B
Base weather
station

Fig. 1 FHHHIT st 51961~ 7848 F TOERRIR IS X O EHIIHE
Cutting zone during the period from 1961 to 1978 and precipitation
observed points in the HONRYU watershed.

Table 3. ZFIHFHIC st} 5 ABRBAMAET O (EEK I L OCEEHE

Cut area and volume before the experiment on ‘the HONRYU watershed.

B B | fEhe) | SEHRMY ® B
Year Cutover area | . v "t Name of cutover place
1934 39,23 3564 b Itayuzawa
1935 79.35 7200 ” ”
1936 82.51 7900 ﬁﬁﬁ;ﬁﬁéﬁumi-irizawa
1937 66,86 6869 # R Ushirozawa
1938 28,59 2930 ” ”
G 296.54 28463
Total :




VB, KBHKOER a7z DY 140m* LR HRT V5,
WREOFHILEIHR P55,

BHERIRC 31} 5 MR L RERBORHEBEL 1R G5F - ™

19374 DRBBIERTIC TS TITbh - R OER S L CREE

%, Teble 3 WiRLIc, ftls, TORBOMBRIARSCOBECHLIBNOATWS,
FO%, 19605F ¥ TR ok o Todl,
wrT X Sk, REEHE TH500h, RERE60000miTE L,

Z oL, Fig. 1 @wRT X5, £ LTHRBRO THRBERICOWT,
Hefim OB s LTHEACEREYBE I, I, REODOREXERROBVZELLT, =

ELTHFS y 7BR R X BB A T T,
RSz, Table 5 WiRT X o, A¥, »5=UEERLL,

196148 ARSI ARERA IR S h, 197848 % Tz, Table 4

JEEEAERC TR, BR

Table 4, FFMIRIZ IV BEEFHRELE
Annual volume of timber cut on the HONRYU watershed.
e -2y ety
%ifg Block C‘;:f;‘;er %CE‘E Clear ?}vﬁez ?ﬁiec' A5t | tk#¥g  Name of cutover place
number| (ha) N L N L Total
1961 36 2.96 27 20 AT HREIR Itayuzawa
1962 “ 22.19 | 720| 2409 3129 "
1963 " 14.18 | 520 538 1058« "
" 33 4.80 215 215 # "
” 36 7.11 213 213 ~# 2
1964 | 35 | 36.00| 3342 5513 8855 AEF iy Oyachi
1965 " 4.00 | 370 617 987l "
" “ 53.46 | 738 4180 - 4918 # "
966 | 33 14.72 | 726 2540 3266[RAEETE Bunagdaira
” ” 0.99 20 55 75 # ”
1967 “ 0.97| 58| 107 169 # “
” 4 1.00 49 49| # ”
1968 “ 16.83 | 1203 2381 3584 "
" " 8.38 71| os2l 439 « ”
1969 " 18.68 | 48 3123 3171 # "
” “ 16,26 1381) 1381 ~# ”
1970 y 14.66 | 258 2596 2884 » "
“ “ 21.81 144 1295 1439 & "
" “ 15.11 | 302 2720 3022
1975 ” 28,08 | 1257 2815 37| 459| 4568 'J\%I;J?R #R Is(u°z‘;‘;;?zl"r‘zzwa
" " 4,05 | 114 236 72l 70| 492 ”
1976 " 95| 18| 218 sl 17| siS|ETE Hirogawara
" ” 98.46 | 802 1408 98] 269 2577 v
p 34 | 47.42 75| 2515 2590 ~ ”
1977 | 33 | 40.35| 930 2167 218 592 3907/R - HKMTE }{;‘;gg;f‘r‘ga
" " 57| 47l a8 73 19| 637 "
" 36 12.22 | 1237 19 119 1369
to78 | 33 | 33.23| 1908 3119 5027@?R BRA g”h‘mzawa
_ uzumi-irizava
Sotal 477,34 60575 :

(Note) N: ¢{#EH  Coniferous tree,

L : [5¥# Broad leaved tree
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Table 5. AHHIROFEFINERER
Annual planted area of the HONRYU watershed

WREE | KB4 | BREE gy | R 4 *
Planting Block ante Numbers
ear number area Species of planted Remark
Yy (ha) P tree
1963 36 1.00 A ¥ 3500
1964 " 2.65 " 9800
1965 " 7.78 | A¥, As=v 23300
1966 " 13,05 A F 52100
1967 35 34,65 | A%, AF=v 109200
1968 35, 36 32.41 " 89900 | (1404 ha 12 1970% IR
1969 33 10.84 " 30400 |{4.04ha within 10.84 ha
1976 v 5.81 A ¥ 1gsop | \Was planted in 1570
1977 " 20,09 | A¥, H5=V 73100
1978 " 24,32 A F 35700
-
Total 152,60 445500

(Note) =& : Cryptomena japonica D. Don.
# 5= : Lanx ledtoledis Murrey

4 BRERBIUER

AHETIE, BRI HHECRIFTELOBEYRIT 5 HEE LT, ERrLRALTERED
DFECH- T, ThER« iRl ERARIC, E20FEE TR T,

MHput, HHEEBAREOBEORERN (& ORE TIERMMO 8 A~100 DRFHM) o
T, double-mass curve i< & & X T, FLOTERMERLBETHEY TH5,

oo, RICHRNORROEER T, H6h LB LT ARBAEARCESCT,
BB, H—FETH 7= double-mass curve ¥#&Fic LT, BHOHML SQBEIRH (REMKE)
LB (2R, RRD) Leht s, oXCEAERRC VT, RHEYHET RN FEL L
TR EDOER) FEHT, CREAGCTAEMMC T,  LAE MThbhkd - B EORNE
SE) ARDDH, MESEOENHHES - OREHEL OXEYARBC X AEELEARL, ZORED
B E D DELR O TR T HHED TH 5,

w=oFENL, EooFE T RAR S LB #EET A ERRYRD, AR E 2w
T, ST AV THE oy L, BLeRET 2 HED Th D,

SEDEo0HEYAWT, ARSI SBEHRORHBE LA HN LIfRE, 2Rt

4—1 Double-mass curve (= k% FHBREL OB

ARHIRC 35\ Tid, KFEOBARBEOBENLYISBEDL L hELTWEDT, ZOHRE TRFOME
O RV BRI LY, OB - TRTE L.

BHREEANRS bhic B, Thbt, BRRRECHT X 5 BEA T < RBHRIL,
DR TIE? A FH~8 ALATH S, BRIEMELhLEIVATHLAETTHS, ORETILS
HmBl10AECco3nAfE L,

kEH® 12, ZOWIROBARE LT, BHES L ARSI CKAROFWZhOEMSOMKER




BT B0 5 HEMHRIR L BREMMORMERL H1H (FEF - %K) 2 —188—

AW CHRBEO FERARLEH LT\V-52, BNBERRLE BEMIERE, KARE SRAUNEL-O
T, TOWMETIE, RPHBELAELRL, Fh, GHLBEOEEL ARSI KT 2EKEDLTYH
WwhZ EimLiz,

AFHIRIC 1T 5 8 ~107 O HBE O HE O REM L HHBB BV 2 MO BKE OO REM
(Appendix-Table 1 ) & DE{H%, double-mass curve TR LicO#i Fig. 2 TH3,

Fd Lic X 5ic, RERBAEF % ©0 5 EMC IR THEHS OB RS %# 300ha (REE LD T, kP
Th 5 B9 EORBBAEHCIL, TOMENE, TWHbDE Bbh %, Lichi-> T, double-mass
curve (¥, 1960 ZHE T, BEALIADERDOL SR 2 % 4, FMcis L, Erbod sy
HEYHWTE Y, BRRCHE LT, HHEREDIEML, COREELTVWL2D0bhd, TOC
Li3, AR THE UBEY Lk RBY ED TS, 19614~'62 42 2 A bR A Tl Al e
BEAIEE - 72DT, =® double-mass curve , HLAREFERE L TWBHZ EMRIPML, Th
FTOWBELBAE L ORI LT ELRIEHED L STB 25, LnL, 1961~'665F % Til,
BEPBE > O rhb b, ERSEREZCELRI ST,

E# o double-mass curve DE(LLHROEESD, & Z O TIL 1938 b H19784 E TOHIM
#, DEOZSOOHMICKS Lic. F—0ffiL, 1938E1HIMTEET TOIMERE L, = OHiFEER
B BT O RO EN B» TV AHHIHIT, Thi(RRPEIHLTS LT 5,

X103— -,

AFAKD 8 ~ 107 Rt BARIEAD (mm)

Cumulative amount of runoff for warm season on HONRYU watershed

111
20 x108

B350 8 ~ 108 Bk ERMAD (mn)

Fig. 2. AWK KT 5 EBERROWHE & BAE : D double-mass curve
Double-mass curve of runoff versus precipitation for warm season on
the HONRYU watershed.
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B OHHNT19485E 0 bIVEA BUIR ¥ 51961F ¥ COUEMOHIRT, = OHRIRILTRAOTMA:
HEIhOT, thrBUBMETLE it s, FEOBMIB2ENSOHRT, IR g
AHEUBBINIOT, RERPREFESZ LieT 5, REPEHNE BNBIRMOR ST h eh R0
v, BT M FEY ARG IBA W, EBL 5 AN Ve 5~ BV & g, &
BROPEY I VBEICBRETEZ 50 Tikev e EL T, FEOL SRS Lk, ¥, 1961FRTT
B IEE - T\ 525, Table 4 LI hITH 3 WBETH S DT, - DELEMRMBOCaD T,

4—2 OB O B IC & D TRHBORER( OB

8 ~10f OBEEIRIC IvT 5 AN O B Z 3D 5 D3, K5 8 ~10Aisit sBKETH B,
L, AEIRO L 5, HREERSAEVBE L, ~10H0 BAED @nic, 7 OBKE (%
TR LEIEL DY, WHELS~0ADMKEL 7 ABKE L OEERRNTHRET B0 X\
b D &ML 7,

EHHC KT 2RMHB L HET 2EARRLRDB L, 2FDL Skt

BRI

R=0.8500P,40,4362P5—88.43 -+ rvererererremrvrrrierninianans 0]
(EHIBEEREK © 0.9681)
fEALEIR
R=1.1544P1+0.4912P2—307 63+ +++++vreerereorerrrernrierorrurees )]
(EAHEGREL & 0.9658)
RERIAR
R=1.3023P1—0.0149P2—194 .77 -+ +++ererterrecrnmareiennesivnnanns (3)
(EARBI R © 0.8895)

TET P ARSI S 8~10AMAR (mm), P 2FESCiT b T AEAR (mm), Rik
AR 39 5 8 ~10A Nkt (mm) T 5,

ELARMMORRARRK X - T, &%?&%M’aﬁ&&B&Eﬁa‘i@’ch%'h@lﬁﬂii Py, P, wHT, @
BIOWHBLHERE L, = Offi, WHEcs T, b1, REN o lé LnBE Ok EEDOMSHE
ThHB, —7F, W) 2 RAMHEE - DL OEY, MHEBORRCI2ELBEEAIL,
ZORMCBOFEHN LAY BRE L, ThER Lo Table 6 THB, i, = DILELHH
REFBOKEET &£ OBEL R LI0n, Fig. 3 Tha, '

RREEHHEC T, MECERE (BEKEE5%ET5) KikdRHBDOBIML I - it
1938 ~' 44 FZHF TRMHBOEES A E L, EOFTE L O>MIBEACELETHSZ Lib, B
BRSO RROBENIMIEZ S E TR TR DEEL RS, ULnd, 1938EIIREISRT
LTRY, TOEBAcELENBY LT BEARSBZ ELEB LTI,

IR TIL1968, 69, 74, 'TIO 4 ERIC AR HM (Fig. 3 OREE 75 7, 132~282mm, 31
~129%) »E@bbhtc, LOMDI%64, 66, *70, 73, '75, 760D 6 EId HEHIA X HBLETH -
7eo 7o, 1962~'64 SEORIRBAME D SEMIL, WThLAOELETH ), ML EECELK
B oD T, HAREHIMND 1945~"47 0 3L S0 T, MABBIN & B U TR 2k o

. wlERire s,
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Table 6. ARHHRC 1 5 R X sERHHORHALE
Changes in amount of runoff by cutting of forest vegetation for warm
season on the HONRYU watershed.

BB M M N M R 10 (e

s & Runoff for warm season R X Z,%ﬁfg%%f‘cfﬁ
% WA B A E it & 1 X runoﬂ‘by

Changes of | Changes of |p 1. equation
Period| Year Measured | Expected a‘:ﬁﬁ\ix;;:r arr::u&tnltn bility (2) and (2
(mm) (mm) (mm) P (%) (mm)
1938 324,24 232,08 + 92.16 + 39.7 0.2 252.21
1939 365.17 286.33 + 78.84 + 27.5 0.2 299.19
g& 1940 308. 44 215.72 + 92.72 + 43.0 0.2 237.61
5| 1941 438.55 1  354.63 | + 83.92 + 23.7 0.2 366.98
ag & 1942 490, 46 426,94 + 63.52 + 14.9 0.2 430.90
o 1943 470,75 396,78 + 73.97 + 18,6 0.2 399,23
%Q 1944 348,50 268.86 + 79.64 + 29.6 0.2 288,67
- B3| 1945 676.48 682, 34 — 5,86 - 0.9 0.9< 663, 50
2 opg| 19% 371.63 331,89 | + 39.74 | + 12.0 | 0.5 345.36
. 1947 441,36 478,46 — 37.10 - 7.8 0.5 474.62
5B 423,56 367.40 + 56.16 + 15.3 375.83
Average
1962 173.65 193.33 -~ 19.68 - 10.2 0.8 186,29
1963 283.79 303.97 — 20.18 - 6.6 0.7 309.18
o & 1964 516.95 623,57 —106.62 - 171 0.2 550. 50
E 1965 257.89 187.05 + 70.84 + 37.9 0.3 180.22
& 1966 389.51 31LTT | + T7.74 | + 249 0.2 329.24
2 L 1967 442,29 377.08 + 65,21 + 17.3 0.3 327.35
g- &% 1968 391.62 213.10 +178.52 + 83.8 0.01 238.96
= 1969 71311 542,60 | +170.51 | + 31.4 0.01 560.15
1970 329.21 250, 51 + 78.70 + 31.4 0.2 277.16
] 1971 638.13 579.69 + 58,44 + 10,1 0.3 566.90
1972 343.35 297.59 + 45,76 + 15,4 0.4 297.66
1973 313.2 212,08 +101.15 + 477 0.2 258.89
i 1974 46147 329.54 +131.93 + 40.0 0.05 292.84
1975 326.65 243.68 + 82.97 + 34.0 0.2 232.77
1976 729,34 611.99 | +117.35 + 19.2 0.1 612,66
1977 501.34 219.20 | +282.14 + 128.7 0.00! 258,32
1978 266,20 2217.87 + 38.33 + 16.8 0.6 267,27
¥ 5 416,34 336,74 + 79.60 + 23.6 338.02
Average

* JREhi-BOTAMBRICEC b 5 HHR

Probability that the change in magnitude measured could have occurred by chance.
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1000 8 ~10RkRKE -
= Precipitation
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o & 571 M
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X108
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— E ™1 of tmber cut E g
w5 61 » 203 ~210 = €
* 2k . - MV T AS 200 W 2
¥y FERRE 8 —10A%RKE g
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Fig. 3. FWHHCHT 5 BEPHORBEELCE, FELIRRT S L OEREROBENEL
Chronological variation of changes in amount of runoff, meteorological factors for
warm season and annual cut volume of forest vegetation on the HONRY U watershed.

(Note) BEMER 7 7 7 MEICERIC T o Il L R
The black-colored rectangeles indicate statistically significant change of runoff at five
per cent level.

i, Fig. 3 iR LA BEOEME L EEORKBIE L O HCBHKIL, 2<FFLT Vv &)
oMot

Table 6 w5 &, {RERPEHMEE U COVHHMEL 56.16mmT, [FIMOMHESEO T
{E367.40mmz3f LC15.3% DBMBAR Lic, 7ei L, ¥R LAX 5, SEDCIERIL & DELFEH
BICHBIC 2R e, —7, IR OT, o EY T3, FHEIE 79.60mm
T, RO EIAES36. 74mmic i LT 23.6% DINEE R L, & OB EEDOHHMED 2T
b, MEAMCERNE R LICELH -,

BRI, FHREFROZCHEIIBIE DT, BABLFIORIY, S GERE) LG
BB EFFEDHHLRTGED,

SEDFEHROEA L, Fig. 3 e, 8~10A0MAEE 8 ~108 DFH%EE (Appendix-Table 2 %
B) %R LTR, PHRKE TR EABIRA5TImm, RE 8 21499mm, {RERIRIA3472mm
Lo Tk D, (EGAMAEAEIM L b5 L TH 100 mmb PV ERETh T, ULnnh, (R
HOMHREIEML TWBDT, COMMIEOBE TS LEMLTL I LohzhbWbo L85,
Lirl, =%, 8~10AD3nAHMDFEEREYLS &, SN L REEESHETITL, £ h £ h,
16.9°C TR UPHRE /R Lich, (M Tit16.1CT, 32 ATFHSE T0.8CHLEN -7, ABlicik
5L, OALVADATPHRE TN I CIBEBEWZ E2h b, 20X 3T FEETREMENL, 4R,
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Effect of Removal of Forest Vegetation on Streamflow for Warm Season in
High-Elevation Watershed (1),
The HONRYU Basin in the TAKARAGAWA Experimental Watershed.
(Experiment on Forest Influence upon Streamflow in
TAKARAGAWA. The 4th Report.)
Shoichi Yosuino¢?> and Akio Kikuya¢®

Summary

Effect of partial removal of forest vegetation on streamflow was stuided on the HONRYU
Basin in the TAKARAGAWA Experimental Watershed.

Before the start of the watershed experiment, the forest was established naturally and the
major species present were Fagus sp., Quercus sp. and Thujopsis dolabrata SieB. et Zucc..

Runoff from the HONRYU Basin during warm seasons (August through October) for
the 41-year period 1938-1978 were analysed by three different statistical methods.

The 41-year spell of study was divided into three sub- periods.

The first sub-period 1938-1947 is the cutting-affected period or after-treatment period,
because the forest vegetation in the lower part of the HONRYU Basin was cut during the
5-year period 1934-1938 (just prior to this sub-period).

The second sub-period 1948-1961 is the non-treatment period or calibration period. Forest
vegetation on the basin was not cut during this period.

The third sub-period 1962—1978 is the cutting period or treatment period. Forest vegetat-
ion on the basin was extensively cut during this period. The cutover area totaled to 50Cha,
and the harvested volume amounted to 60,000m?®.

The analytical methods employed and the results obtained are as follows :

(1) Double-mass analysis:

The double-mass curve of runoff versus precipitation is consiructed for the warm seasons

(August to October) of the whole period of study. The curve suggests that cutting of the
forest stands brought about an increase of runoff and their regrowth had an effect in the
opposite direction. ’

(2) Multiple linear regression analysis :

A regression equation was developed for each of the three different periods :

for the cutting-affected period

R=0.8500P,+0.4362P,—88.43 (1
for the non-treatment period

R=1.1544P,+0.4921P;—307.63 @
for the cutting period

R=1,3023P1—0.0149P,—194 .44 3

where R (in mm) is the seasonal (August to October) amount of runoff, P, (in mm) is the
rainfall amount during the corresponding period of time, and P (in mm) is the rainfall
amount during July.

Equation (2) was used to compute expected values of runoff for the other two periods (the

Received June 25. 1984
(1) Takaragawa Experimental Station
(20 Forest Influence Division
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cutting-affected period and the cutting period).
The difference between indviidual expected and measured values was tested for significance
(see Table 6 ).

For the cutting-affected period, there occurred no significant changes in runoff at 5 percent
level. But the measured values of runoff during the 7-th period 1938-1944 were apperently
larger than the expected values, though their differences tended to become smaller as the
forest vegetation was regenerated.

For the cutting period, on the other hand there were significant increases in the Aug.-Oct.
runoff in the ’68, 69, '74 and ’77 years.

(3) Analysis of covariance :

From the results of covariance analysis, it was concluded that the Aug.-Oct. runoff
increased by 47.7 mm or 12.7 percent in the cutting-affected period and by 78.3 mm or
23.2 percent in the cutting period as compared with the corresponding runoff in the non-

treatment period.
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