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Hydrological observation reports of the Kamabuchi experimental
watershed—No. 3 and No. 4 experimental watersheds—
(January 1961 to December 2000)

HOSODA Ikuhiro "* and MURAKAMI Wataru >

Abstract

This report presents the daily runoff data from January 1961 to December 2000 in the No. 3 and No.
4 experimental watersheds of Kamabuchi (about 38° 56' N, 140° 15' E). Each watershed had experienced
a 50% area clearcut in 1964 while the remaining 50% area clearcut was carried out in 1969. The first
treatment was carried out in the area along the stream channel for the No. 3 watershed and along ridge for
the No. 4 watershed. The results of the treatments show that the effect of the clearcut is larger in the area
along the stream channel. At present, these watersheds are covered with mixed forests consisting of Sugi
(Cryptomeria japonica) planted in 1970 and natural mixed broadleaf trees (primarily Fagus crenata and
Quercus). Since this is the first observation data report for the No. 3 and No. 4 watersheds, topographic
summaries and the structures of the gauging weir were detailed. In addition, a summary of the cardinal
observation results in these watersheds was described. However, the ratio of the annual runoff to the
annual precipitation in the No. 4 watershed tends to be clearly lower than that of the other watersheds of
Kamabuchi since 1961. And finally, the observations in the No. 4 watershed have been suspended since
October 2000 because of the frequently occurring obvious water leakages from the gauging weir since
June 1999. Accordingly, there is a possibility that the water leakage from the gauging weir in the No. 4
watershed has latently continued with different intensities throughout the observation period. This point
should be heeded.
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1.1 LC®»IC

ZEARM IR GBI 1 - 2 SIRICBW TRTUKE DR
HIDBHIREE NI DX 1939 FETH %, 1 SIRIZEIMNIA 4G
DIRRBIE E T ABNEMEDORZENTTONT, 2 5K
1947 ~ 1948 “FITILEERI M BRI T 7z Ghuily - S5,
1952), #{k#%. Sk X Nz 2 BIRIE T O &
%D, 1960 I E HRBG (I YIIREER TV X iz (&
5, 1963), 2 5INTHEFMNEKELEMTDNIZD LT
U, MO IR D B2\ 2 HIT 1954 £~
1960 4T T 3 - 4 BIRAFEE T N, 1961 FIC AR
PN BRI BHLE S Nz,

HRTIRE L, B ER I ERDKIRINC 5 2 2 %%
RN ZHWTHZEMTbN RGOS LT
. 7 AV AERET Y R NO Naselle 7RI IC 5
W, 1916 ~ 1654 H D BT 5 2% D EE C i bk i fE
142 km*> @ 64% WMER S Nz HHIHH % (Martin and
Tinney, 1962; /1 ¥ , 1971; Bosch and Hewlett, 1982),
Z D%, /NFRIEZZ RGITITRIN ORI K 2 /KR
NDGEDBODNHARNENE K HICKE>Tze T AU A
BREO[ZER TS L, 1941 £/ —Aha o4+
M Coweeta No. 6 adifimiisl (9 ha) 1BV TiBHEAED
12% ICH YT 2 EFRIRO DM DMKER E 117z (Dunford
and Fletcher, 1947), 7V ¥’ 7 M Workman Creek i 5%
il 0 North Fork #if (100 ha) Tld. 1953 4 il
THIFEDK 1% ICH M9 2 ZImi W ER %, toif (1958
TR 32% THIFEAH ) . sk (1966 ~ 1969 4, 40% M
YY) &2 BERS IS IRER T S i 2 & 7z (Rich
and Gottfried, 1976), 7 = A /N — 3 = 7 I Fernow
No. 6, 7 e By (JIE 1T 22, 24 ha) Tk, 1963 ~
1964 FITHIM D _LERE 721 T (50% mifireY) Z1K
U, 1966 ~ 1968 FFITFE D D 50% mikitH Y Z2 (K9
BN TNz (Patric and Reinhart, 1971), Th 5
W HFNIC A TR R TH HD, HRICBWVWTE
1945 ~ 1953 FF I LI ER B 7 (645 ha) & I
ERiigIR (118 ha) THK, 1962 4 & 1964 fEic# / [
e (17 ha) THRIDWEER (BRI D 2.5%
YD) b EMEMRERRRYE , 1961; t&H - b
AK,1967), ZLTEM3 -4 5IRTRE, Bikd 5L
Fernow al BRI & AL U 72 (i SE A0 T (X RIREHA IC 92 &
NTW3 (ZEHEHIES 2 58S, 1975, £l 3 -4
FIRORERFEDNHE S NURD Tz DIE 1958 FTH D (Uh
B - )1, 1989) . YIRRSeuiiff4E D — 3 2 $H 5 i A Bk
TholteEZLENS,

INET1 - 2BRCBI MUKk REIZ, BkEE &
HEIT2000 FETOT =AW NEINTEL Gl - ¥4
W, 1952; BB MEERER | 1961; BALSCE I LTE AR
, 1980; M 5, 1999; A - #F F, 2006), T H5DF
— 2, AR S R N R & 9 5 AR AR
D Z JBHIRIC 51T 2 BRI L AKIRIBOBR, BXRT
R ER T OHKEERE & e T O Z R flF & LT,

C O CTHE— D BB ERZ IR Ules ST, fROX
L by & 2 1 C 2RI i T RE Rl RE & Kif &
BdZ RS T — X DORENEMESNTE ., KEHLAE
PERED M) FICTE U 7o SR D 771E 2 R L T 50K
2H 2 (RGBS , 2001), 7272 LARMGFRIE D © Dk .
IR - BRSO B R 2T 2 T EMHIBNT
B GEK, 1980), HUSRHEZ % & U 7o SRR i D &
D)7 B A BREND B FETHARMRBLKE SR T 1K
TELICHER DML T2 LIThnA ., RGOSR
e BRIARIMG U CBIrhch b, YEHiic 31 % M
DOHIKBEHEICEIT 22 DIRBEEZ 5T N TE5E
DEEZENS, TT T, TNETARNER 34
SIRICET 5 1961 4E 1 A~ 2000 4 12 AL TD 40 »
EROT—RETTICWMO F B, L FHHITIHBNT
ANCHFHENZ L ZLREEDOTH S, B, NEH
MAEMIC K ST &, MTIKRHKEZ 1 - 2 SIREIHR
HBIHBREATHZ T D, AR T AFRHIKREDSH
TR LTz,

2. 3+ 45IRDOBEE

21 iz WE. 1B

Z PN AR PREKEA BRI, TR BUPIARRZ T BR D AL PE I
) Tkm, 2R EABE R RS0 7 N R
W (b 38° 56" . B¢ 140° 15" fiD) ICiiEd %, il
Bkt —ai &, A5 Pt S i LR O 72 BURILR
MRIRICREN DR TH B0 ALl (1952)
I, AR OMEIE & LT =/ e &
ABNBEIA - HAHEICA XD RD . DINICHE
BIKE < BINEEAZPAEL TV 5, s BRI D i R
DEPCA I IREEZ R L, BUENRIZL0—75, B0
ICEEERZ 2T 2ENVETEH 5, HRIZIKATHEEH
BRI Uy i EABISBEA K BRI B S TR S

Py
HKRE é:&
KAMABUCHI

Experimental
Watershed
5

Fig. 1. ZihlARMREKEBR I oD (7 1E & A X

Location and the topographic diagram of the
Kamabuchi experimental watershed
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—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)

N3, —WEMEIN30CE THO., mHiic 10°FEE D%
TR D BRI & 72 19

3 BRI 1 SIROILICE L TIE THIRICAHEN D &
WL, 4 FREZOXFRICNET S (Fig. 1), EOm
fEiE. 3 5IR 1.54 ha, 45{R 1.12 ha TH 0. EEIEHK
172 ~ 244 m OHIFAICH % N - L, 1984), HiIE
KO 7% 10m A7 —)VD X S a kT8 Tt A -
TROI-HIEFH TR Table 1 1% iz, FRED Xy
vaud, 35IR 1561, 4 5K 123HTH 5, wiFik
DO IZEKERE & BE TN R E S E DD, FHE
JE, FEEBHC R 2 RZERASNEV, 272 LR 0
m & U7BHBaDHEE, 3 5IRTIE 50 m 2B A % HipH
DHENEED 10% ITBEE X NE DD, 4 FIRTIEH
HiPA DR 20% &2 D TW3  (Fig. 2). B e R
DY RICHEE 2D SNEVA (Fig. 3), 38
IROTEEIIRERET M E <. 4 S IROTRES IR ERHD
TN EWVIEODD S, FOFEEDENIIREOR
MM OAHICEHN, 3 F5RTIEEREZIMO L LS
RIS 2 DI L, 4 SR Tl rE 7 mic
F% (Fig. 4. T35 LI#E0EFICHEREEIC kT %
LEDEEZBND,

SLMARMEKGRER O T B OHMK T TH 5 (R
HMERABRY, 196D, /N - JIIET (1984) 133-45

Table 1. HIFELICBH 3 %8¢

Topographic summary.

3 5R 45N
No. 3 watershed No. 4 watershed

i (A) 1.54 ha 1.12 ha
Watershed's area
JRPE" 486 m 420 m
Watershed boundary's length
ROEX*'™? (L) 188 m 161 m
Stream channel's length
IROEEEX 1 (A/L) 82m 70 m
Mean watershed's
width
ZING (A/LY) 0.44 0.43
Shape factor
S 172~244m 177 ~244m
Altitude
P 208 m 209 m
Mean altitude
TEER 322° 32.7°
Mean hillslope gradient
b oD 5B NE, SE ~ S SW

Dominant hillslope direction

1 /N - AR (1984) K D51,

Cited from Ono & Sato (1984).

%2 EU/KERED SFIBFICE A IRE EN—ADIRDESX,
Length along the longest stream channel from the gauging
weir to the watershed's boundary.

X3 10m A affimT — X2 ENTRD T,

Based on 10 m mesh altitude data.
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Frequency distribution of relative heights from the
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A horizon. A + B horizon.

Fig. 5. 3 S{RICE % LRI 4. /NI - 1111 (1984) W EREZ KD TR K D
ERle FERRIE THEER DR, AR IS T miio

Distribution of soil depth in the No. 3 watershed. The original maps were used
for the soil volume estimation in Ono & Kawaguchi (1984). A horison: Organic
rich mineral soil layer. B horison: Between A horizon and the bed rock. Solid
lines represent the contours of soil depth. Dashed lines represent the contour of

topographic relief.

(a) AIE (b) A+BfE
A horizon. A + B horizon.

Fig. 6. 4 BUCH B LHTED i, N - J1117(1984) A LA R 72 M
O PF, R T DT, TS S

Distribution of soil depth in the No. 4 watershed. The original maps
were used for the soil volume estimation in Ono & Kawaguchi (1984). A
horison: OrI% nic rich mineral soil layer. B horison: Between A horizon and
. Solid lines represent the contours of soil depth. Dashed lines

the bed roc
represent the contour of topographic relief.
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—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)

RICEBT 254 22 y TOBRILTAER RO 5, HEEY
1Bz L 7z (Fig. 5, 6) o FEAI X3 1ALl - 3E 0 (1952)
DEE LRk A BIEEREMRE T EREY (1955)
ICHELL, BJEIE AEO T, W AEA X TOHIPHEE
HEEND, LIEA->TAB I LR A S REET
DOLBOBEE EMIRT EEZ NS, WikEic i
LT, ABIREEMIC 20 cm U EORHEHSNBH,
KB & 10 em it TH 0. LB LRI G IS N
BIHL TV AT EFHET 5, ATBJEIX. 3 5IRTIE
FREE LA AR E R T < 4 BIRTIE LR
DIRWHIF & AL & i T MEN D S F 7z ik
ICHE U CRAR & i ~m PE ) 2 RHA TR W E N D
D, TR RRETE 200 cm 2 Z % HHEENE
5N%, Fig. 5. 6 MHEIEEIN S s N - I,
1984) ZfilmfE TR L CTIF 5 N5 B3 0.7
m CH o7 (Table 2), T Dffild. Fuili - ¥ (1952)
MARRIC L TRD Tz 1 - 2 BIROEIC LN TH) 0.25m K
EJAN

22 RiE

LETARMEL KGR BRI 13 H A U D 2 T I f
i L. ERKEDR 40% B ERK TG E NS,
AMEKEBIO X 5 HKILTE, 11 AENSED IR
& 3 EAEKDOFRH D EIES HiIck ThAzD, BE
NEEZ 11 AN SEAE 10 HE TO—4EMZ —IKEE
LT3 (F% | 1971; AT 1961 4 11 HICBE S
—/KIEDLE. 1961 /KFE L XKFLT 2), ILTEABMEEN
TR NS T — 2 CGRIE S LT R, 1980,
M S, 1999; M - &F |, 2006) 7 RIS /KEEHAN TH
FEUTZEEEME (1970 ~ 1999 KA DSEHE) 1FEFEIK
i 2405.6 mm, mAFEHFE 153 cm, FFEHEGR 11.1 °C
TH %, FR/KEDOERANZRZBIEIE 1960 /KLU
1990 /KA K T Z /R L. ZO%EhnfEmic H
%, HEEAMOBKEIZIZIFHIOERICD ST, &
KT 1938 KFELIEAMEI BN T WS (R -

Table 2. T-HEm & g 1%

Soil volume and mean soil depth.

35iR 451
No. 3 watershed No. 4 watershed

[l (A) 1.54 ha 1.12 ha
Watershed's area
AJE (VA) 1749 m’ 1174 m’
Soil volume of the A horizon
B = (VB) 9415 m’ 6904 m’
Soil volume of the B horizon
&t (V=VA+VB) 11164 m’ 8078 m’
Total soil volume
TR (VIA) 0.73 m 0.72m

Mean soil depth

TR/ - 1T (1984) KO 51H
The soil volume data were cited from Ono & Kawaguchi (1984).
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R, 2005),

23 #EE

BIIBARR AT 3 « 4 SR & BICEHAESKICE DN
TWIh, 1960 4F 3 H X TORIC 3 F5IRTIESHEER7Z .
4 SIRTRILEM Z KRR E L (AR5, 1960). T
D7z 1961 AEDBIHIGH ARG L OREA I, 3 F RIS LT
B, 4 SIRIFAFME R > Tz, 1964 42 ~3 H
IZ 3 FIRTRIAWINWV. 4 F5IRTRERIDVOILAD
RRE NIz, Z ORISR O Z N TN 50% A
9% (Fig. Do (KRBHKOHEZMA 2722~ 3
HOBEMICEBE N, FRIEATDOV Y Tirbhie,
A D HATAHIIA] D AN F O Z T NT | EARD
RAPHUENZ DX XMES Nz, 1969 12 JITHKD
DA DVARDZNTNOWRBTEREFE SN, 1970 4£D
B~MNFIC ATV REHERLE N, MEELES<
W RAO BMrbnTwad NS, 1971 /N - I,
1989), k7 &R BRI B AR I D ARG & F5 & U BRI

\\ No. 3

Divisions of the forest treatment areas (Ono &
Kawaguchi, 1975).Shaded areas indicate 1st
treatments in 1964. Solid thin lines represent
relativeheights from gauging weir. Dotted thin
lines represent stream channels.
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DINHERD HFHXS5N TS (Table 3), HIED 3+ 4
SR, AFZ2T LT 2RSHEETREEDNTVS
A, HBOEORIEIC 3 EO TN REER A DR S
NB, ¥, 1964 DI RERIFIC 4 SIRICBEEZ S 2
B, 1966 £EEIC 1+ 3 SIROJa EHFRI O M Z 1
ThEREN TS (A5, 1968),

3. Bk

Zh3 -4 FRICBIZMAORKIE, TDIEFEAL
MERABG RGO TRARINTE R, ZTh
B OB R, KRHOZB R HRT 28 & Lz
W 7235 1990 ELLT O XHRIC BT % T — 2 DT I,
FARMNC Z I OfE2E TR Y S Nz ZHIIC 2 Titbh
Tzo XHRIC K O ZNENOMB ORI AR B, T T
Tl ESEETERTO 1961 ~ 1963 £ & Fill, KR o
0 RER U T2 1964 ~ 1969 4E 7 1R I, b D5y
ZRER U T2 1970 LIRS 2 TR & UTeo i o #&4F
WX SCHRD N FRIRFHAIC K D 1973 ~ 1978 4E L IRIZ B B A,
WITNE FEE 2 R & BTN E LTV B,
3.0 FRdtkE

1 BIROERHKEE DHBEBEFRN S, 3 BIROE
WK B RIS 106 mm DL F. #rAs 1 FEE 148
mm, 4 BROEFHIKE T P FE 57 mm, Fil
S 326 mm ZFNF UL, FREKD 50% mAEHE Y O
fiti 3 T BEARM & D & A2 RER U 77 hvkiiiic g

WENRKRENEEZ SN (ZEHIRMRIES 2 FE=R
,1975), PRI BT % 1 SR E 3 SIROER HKE
DEF S HEE T NStk E L, EEOFR /KT L
DFREREREERLIGA. 3 5 IROFERIKRIE
XA (1963 ~ 1968 7K4FE) T3 177 mm, #HhE (1969
~ 1977 /K4E) 44 388 mm ZNZF AL, KA 5
17 FHIZSY A F AR C 2 BAA# 2R Uk (HH -
K _E, 2002; Fig. 8), %7z, Hosoda (2004) (¥1-3%5
RICBUT BEFRIN R L iR OB ER OGN 5. &

X« REAKTL 30 ~ 40 2N E 3 259 80 ERTIC e 5 7%
FRIEIE AR OO A7 37 R 28 Bl AR 22 HEE U 7z,
32 FEREHIREKE

1 SRICBTZIEEE (6~11 A) HtKkEE D
FHBERAMRMN 5. 3 BIROIERE S IR Kk &l A
54 mm. FHETY 118 mm. 4 SR OIERT W HIK
BP0~ 32 mm, FrAEHEE 131 mm, 20 Z
NI U7 (B EHEREES 2 (1982, 1975), 79k
FEEH GREMNIZIENE~ESYHIH) 1B 555
kE &, ZHUCHINT B WO Kk E & OB FR D
SHE I NS EINEE. 3 5IRTHKEY 124 mm,

800

600

400
200

KREZELE (mm)
Changes in water yield (mm)

0

oo L L0
2005 10

¥R OB EHR OKE)
Years since the last treatment (water-year)

PLLLLLLILTL
15 20 25 30

Fig. 8.

O R w55

==
H7z X =5
(2002) DX 72 hZs,

Changes of annual water yield differences
between observed data and estimates. Estimated
yields were given by the linear regression
equation of yields at each watershed with yields
at the No. 1 watershed in the period of 50% area
clearcut indicated by shaded background. Data
were plotted as changes before the 1st treatment
were assumed to be 0 mm based on the figure in
Hosoda & Murakami(2002).

Table 3. BAKERIFICET D 1 ha Y47z D DAL M

Stem number and volume per one hectar at the each treatment.

35K 45K
No. 3 watershed No. 4 watershed
AE MR AE MR
stem number volume stem number volume

stems/ha m’/ha stems/ha m’/ha
1964 N FEfE 316 75 691 111
Crop of the st treatment in 1964
1969 U FEfE 649 104 480 204
Crop of the 2nd treatment in 1969
1969 4 AR A H 1818 170 1287 275

Sum of complete enumeration in 1969

/NEF - 1T (1989) KO ER, INFEMEIE IR 12em P E. BRI G EERE 6cm DL EATR,
Cited from Ono & Kawaguchi (1989). Crop data included trees over about 12 ¢m in diameter at bottom
end, and complete enumeration data included trees over 6 cm in diameter at breast height.
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PIREHATEYS 132 mm, 4 SR CPHREY 73 mm, Hifd
B 200 mm, ThHol, ThEMKFRE I m 4720
IR % L. 3 5 IRTR 2.14 mm, #ifEHH 1.65
mm, 4 SIRTEEI 1.18 mm, HAE 1.75 mm 743
N - I, 1989),
33 BERE

A (RIS KR BN R~ TR NI ZH S
DA HWHRIZ, 3 BIRTRATIEE 92%, EKE
9 103%. A 109%. 4 5IR T AT 66%.
AT 73%. BRI 85% & Wik & BT
OB L Tz ONEF - I, 1975),
34 1 BERARE

INES (1977) &, FEREE G~ 11 H) ZHRIc,
1 BFYS 72 0 ORKFREZE —FBR T LIk, 1 KR
KiE (mm/hr) & U7z, WENOWEO 1 KR KR
®=E 0.5mm/hr L E LR B GEENGIC, 1 5iRE3 -4
BIRO 1 B KRR OB RZ X EFEM@ 5L, [k %
¥ (y=ax" D a) OMENSKFHOZE(LZRE LI,
DGR, 3 5RO 1 KR A=, 1 5IRT 1 mm/hr
FREDEE. Bl 90%. “FHA 107%. ¥kl 114% &
HEET N, 1 5IRT 10 mm/hr BREOGE. Bl 98%.
A 97%., HTREHA 105% & H#EE & Nz, AR 4 5iR
D 1 KRR 15IRT Imm/hr FRIEDOH G Wi
1 58%. PRI 64%., #iEiH 75% EHEE T, 1 iR
T 10 mm/hr #2 D5 w1 81%. W HH 82%. #Hrid
A 86% L HEE TNz,
35 E—vibhE

JEREM S~ 11 H) ZHRic, E—7HEE (m/
sec/km®) 7% —[#R C L 1SR S 1 5IR0.1m"/sec/km® LA .
3 5K 0.03m’/sec/km’ LA |-, 4 5iR 0.02m*/sec/km” L/ |
RIS HIRE 34 HROE—T HHIRBOBGREN
THEE L, 1 KRR AT R & RRICKRH O 22 /M
MUK, ZOFER, | SIROE—7kimRic L, 35
ROE—7fmiE. aiiH 80%., I 92%. #HifEi
95% CHEEET N, 4 SIRODE— 7 i, Al 57%.
AR 57%. HiRH 62% L HEE Sz, o, i
EEHKBENREL RZIEE 1 BIREDENNE L
>z UNES L1977,
36 BEMHKE

NEF - JIET (1979) &, 1 SRS % HKBIGAREZ]
M5 KB DKM 15 cm & 7% 5 Hi %] £ ¢ 72 Hkik e
R & L. T ORRIAN ORIk ED &I ERHKE (H
IKBABARTE T O WK & X 7Kk D) 2722 LW ieffiz
ERRHKEEEHE LTz, 34 5RTE AMEICEER
HukEZ RSz, 7272 L, KA EFREL 1 5iRIC
U B KGRI & R U R 72 W ISR U 72,
5~ 10 HicE 5 1 EkiE sk E 20 mm L EOS
FHIZDOWVT, 1 BRICBT 3 EERH/KED 50 mm O
L EL 3 SINIAT 48 mm, KM 50 mm. il 58
mm, 4 SIRIEHTH 41 mm, K 41 mm, #HifEi 46
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mm EHEESNEZNZREFLANMELN TS, 35K
ORI, BT E BRI 15K 23Imm OF;, BX
B Hhaiid 1 597 165mm O ZF N Z N2, Kl
IKIRFIC G MO N E SR LK RICEE La< %5 L
EZbN, 754 5IRTIE, ENEFEMEIGROMEE X
FIFELL - T,
3.7 ABKAREKE

7~ 8 ADHHHI/KE 2 mm iifgicko>zHZYIH &
T 2RO E TORKEREZTANRS &, 3 5IRTIEH]
- RO - HTREEA D NELC IBOK AR DSR2 NI 7% B fE1n)
MRS ENTze —75. 4 ZIRTEaTH & B D 2
W74 <o FrREEA ORI & O &R &%
otz FNFNDOPKIMFRZ R EFEMIFT S &, HfiH
KE2mm ZHWMEE Lz &, 10 HHO HifHKE
&3 BIR TR 0.05 mm, P{KH] 0.1 mm. HriEi 0.2
mm, 4 SR TH{H 0.04 mm, P 0.04 mm. HihdH
0.13mm, EHEEINTZ ONEF - JIIE, 1979),

4. wgkHEGE

mRED (1960) 1 XU, 2 3 - 4 SR mKIELR
131954 FFICERE S Nz, U UTiffia & &1 /KD
AENBERENTWVS, TOLHERDBEE N0
4 FIRA 1959 4 8 A, 3 FIRM 1960 F 11 ATH o7,

BKEREZaY 7V - TH D ERMH S ZHO
RO RE 72 3% CRKM A L8R U, BRoKKE i 1 3
INTz45°V /v FIEWR BT 2 /KR 2 B3 2 M
TH% (Fig. 9), 3 -4 SROB/KERZILETZ L, 3
FIROTMERBIKEORKREINPDOREL, V/vF
DAENE IS em KW R EMWDIE NI H S, [Fl—
DFETEH DN D, 12 FIROELE & & DI
NEHLTVEETREZDZEDD, 1~45ROE/KIELR
FIFIFE UHEEZ LTV 5,

4 FRICDOWVTIE, BIZBGE L TH S &M EEMEK
RO RKDHER T N, SO MO =FiKic T
WIEFRHFEZ R L TE e GUlb , 1964; ALLS |, 1965;
Fig. 10), 4 SiRIE1~35ROMRICMET 3720, X
RO EREEIC R T BRI OB VR & & s
LTWBEEZLNDD, BEZRKRE, LA
WFKMIAME R UGB 9, FmMIperoms - Sk
IKUTIRRE L 72 % 728, IRHBITERHE D 5 O /K I
TH s, Tz, Fuli- i (1952) Ic X rid, sEhn
BEOWMRICHAEDNTENT S 12 5IRTIE, BRI L
k& UTEEEINTH O, ERAEROHIEANDY] DA
HHE (HEER 70 cm)o 1 -2 BIRTERZENT R
olcEBbNsH, REMMEICTWARETS3 -4 5
IRTERICEZ S THREFENTZETHUX, wliEo g~
DY O ABRNARF 7GR H %, T DR EikflL
W OR/KDSBEKEICER ST, HPERFLTVS
EDEEZBND, 4 FIRTIEINS DOREZEHIC K
ST TE ol KIREEZRT, 4 5RIE
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Front view 260 40° l
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<— 50— ¢ 1< 32> 1\ T -
215 skiE
45 T Wash plate ™| 8‘” b
109 i“ / 150 N - l«<— 80 \L 150
1 CEER> i
! | N Top view |643>
| | v
| ‘ 2 - |<30> 15
! ; A r
\\\ b — IR ¢ I - I Yoy ma—— .
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 p— ¢
| 25
o
(B4 Unit : cm)
Fig. 9. ZEIMARME/KE B 3 SRR/ HESERS SRS X1,
Schematic diagram of the gauging weir at the Kamabuchi No. 3 watershed.
V Jw FHERONED Rl Z D TERE SN TW SR
R HEHO ., KB RREEEEIDZ L ETD. T
3000} A; —Z ORI LU CTRIFEENMHETH S, 5351997 #
e o & 8 AT OEAFERM, 343 REBITDVEL & E LI
£ + 2500 . s Aged AIRAEIC & - Feo F 72 4 53U, 1999 4 6 H LUK,
o g é%%@%? BEE IR R/KDEFE U278 2000 4F 10 H 18 HIC B %
—— N o 4 + ik L7z
[l] —_ A.. o
_@ T 2000 2 ﬁ ++b ++,,,"’
H E o-?? Q* +-|-l+ + & N e = N
‘Hi’ < 1500 A", + + 5. 7k1io)ﬁ¥ﬁu a(lllm7kﬂlo)ﬁ+ﬁﬁ(£
W ¥ + + IKNLEENE, Sk Bic T o Nz 8E/NERNTY
+ ++ Al L. =% — 4 L.
1000 + a— FFUKNEHC X D ITbNTE T, I NTKNL
FHE 1961 ~ 1977 HEEX T AF—T A F AL 1978
| | | DAREIE/KIF 62 BT % (Table 4), (1989 ~ 1996) 4
2000 2500 3000 IR R & U COKIER RN EH 2 A LT (NG
&K E (P, mm) 1990), 1997 8 ARICKRT ¥ a X=X —{J & D[H
Annual Precipitation RIBSFEICHEHT L, KTy a A—2—DFLEHZHL
' - FeEREH U CRdER LTz (10 72 1ER) . Bad/KNiFEERD
Fig. 10. 1961 ~ 1999 FEOKE (11 A~FE10 A) 1997 FE 8 HETF IR AP —MEHE N

B3 B Rk L ERIK RO R, O
TR, A 220, @0 35, + ¢ ABIR,

Distributions of annual runoffs corresponding to
annual precipitations in water-year from 1961
through 1999. The water-year begins at 1st of
November. O : the No.l watershed, A\ : the
No.2 watershed, @ : the No.3 watershed, + :
the No.4 watershed.

FEAELD 1,
(AL LR R, 1980). ZHNLURIEAFICE ST
TN, 1997 £ 9 ALBEIE HRdECERDFHIH IO il 2
RT Vg A—X—OETHITE L TKALT— X Z/EK L
720
IR FRCRLER DFEAE D &, —H U TRMZ b A E R
& HIRE B E OWiti DKL &K 258 & L 2 BAR

BRSBTS 55 6 %3 5, 2007 ]



Hydrological observation reports of the Kamabuchi experimental watershed

171

—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)

EENTE I, 722U, IKNEHDRAAEHRIZ 1977 4 12
JNSIKWE 62 RUKALEE AVE A E N2 LUETNEERETH D .
D% 25 &7 o7 (Table 4)o H7o/KALT — X DFHiAHL
D IRE R IR (3K ALE T OB IFIERNS L TH L9 D2k
L7z (HiIH < & 1, 20060), T D7/KALT — 2 %2 K
10 7 FIFRICIE U7z ek & 255 U, 2z
CCRIBAREICENECRVE S ICRE LT, &, 1-
2 SIRTR IS RKMEAN OKIEDRIKT 5 T 0D
M, 34 FRTREIHETH%,

BKEROMIED 1+ 2 5IREIZIE-HT 57D, K
i 7z ik I R 2 Audohul - 5 (1952) &R —
THb, Xlikazn L THRKEZRD 2 )5k
WM - A L (2006) EF—TH %,

6. Hiifids & O R JLE

HYUE 1 - 2 SIRIC BT 2 BRI 75 B WET 10 B
L. liHZHBOHM & Uiz, MRMIMHICHT 2K
IO KM% Table SICE &7z, HADKSIC 45
RiE. HEROFKDMEC TS0 EHHEINS, Ly
LZOREIIHIC—ETER, BABEELT S L5 %
B RS, BAENRIRKIEZ ORID N 726, A
WTRBE L AZRO TR E LTHRDED > Tz,
IRBLD RAIAR 72 & & BRI R & UTe D, R
E At & D HAED BB 27 & Kl D H il 7 #E5E L T
AETER L, 7223 SIRDRMOE G, RIAIGIE
D% 10 HEREOMMICH T 5 1 SR HiE & 2 5iR
BRU4AFSROHMEE ORIz ZTNZTNRD, HIE
B E T DR Z VT 3 5RO RHH e 72 HE

Table 4. 281 3 S IRIC BT BIKNLFT DL E
History of the water level gauge in the Kamabuchi No. 3 watershed.

Gl IKEEE MK D L UISIAEES
period gauge type chart feed rate  water level magnification
196141 A ~ 19774 11 A AF—TVAFH 2.60 mm/hr 1
Jan. 1961 - Nov. 1977 Stevens Water Level Recorder Type F
1977 %12 4 ~ 1997 4 8 H KW 62 4 18.00 mm/hr 2
Dec. 1977 - Aug. 1997 Suiken 62 type
1997 £ 9 H ~ IKWF 62 B + RT3 g A—& 6.00 mm/hr 2
Sep. 1997 - Suiken 62 type + potentiometer
Table 5. /KNAZRFDOBEHT & 5% 24 I
Reasons of water-level data missing, and dates (year/month/day).
PG 35iR 4 75R
Reason No. 3 watershed No. 4 watershed
KR OUE, T %385;(1)%%4%6 igngggggggg}
; ; 7 5-27 7 -09/05
Repait of the weir or the hut 1998/08/18 1998/08/17-18
1999/10/27 1999/10/27
s s,
Water leak of the weir 07/09-08/22. Oé/26-28,,
09/03-07, 10-14, 10/20-26
2000/05/28-09/10, 09/14-24,
09/30-10/02, 10/05-17
Sy F @A B mK }3%;8;%? 1975/08/06-08
Flood in excess of the notch height 1975/08/05-06
1983/07/26
1984/08/02
1993/09/17
1998/08/07
Z OfthopEE* 1916918/(}/11/8/82—124 1989/0;16099—/1131,/207/229-08/03
i 7 5-27
Other failures 1983/03/01

1987/12/25-1988/01/06
1989/04/05-07, 09-13
1990/12/01-03
1993/03/26-31, 05/31

¥ ZTOMOEHFIHLNY, HxD., 7a— FEECBY 2384 DREE

"Other failures" includes the failures concerned with pen, chart carriage, and float movement.

|Bulletin of FFPRI, Vol.6, No.3, 2007



172 HOSODA I. and MURAKAMI W.

U, BB1975E 8 H 6 HIZRSHDEHZER ()
B« I, 1976), 1997 4£ 8 H 27 Hig LB FIic kv,
PR & BRI E 7T 5Tz, TOMmEIZDWTIE, Kl
HOHi#%— 7 HENC BT % —mHikii g & 2 s d
ZHIKE E OBRZRAN, RMEMEZHEE Lz, KH
HiEOHEEICH W S Nz mlEX O MBI R E0E 0.96 L1
THO, 8ELIEMN099 ZHA %, 7z72L. 4 5IRTIX
1987 - 1999 - 2000 FEicZNZN 1 » AL EHEE T %R
HEZHEE LTS, TORIE. ST RHFEDT—XD
FIRICB L THETRETH %, AHOaHER. HMEOiE
SHEZ G LIETH % SIMBRIKGAERH 3 - 4 5
RICEIT S 1961 41 H~ 2000 4 12 H D HH /K &%
Table 6 IC/RT . &B. 4 FIRIEIKKIT X D 2000 4 10
HoOBMENMS S N> 27z, A9 A X TOfi%E
B L7z,

7. AT

LEPNARMRERIKEABRHh 3 - 4 BIRIC B 2 BUANE . PR3
ARG 2 5 D T MR B IS DFESLRE 7 O RIS
bl B Nz, HucD 2D THfRE THINIC KD
MRS N TE e RMTRERTZHMEDO S B, 1961 ~
1993 FE0O F R BIIHEFZ )RR « N - NG
BEER - PR - H LR T - ETF DR K TH S R
JESZIZ LI AR, 1980; A S, 1999), 1994 4F L%
131997 4 8 HE T/MFRKRIR. FNLIRIEAROEH
TEMPEELUTBENC Y 2o Tz, £72 2000 FHIE, M
ML ANMRER AR R BT CRERRELD) B X UHIETT
AR PR LT AR LB i LS B L BN 2
RS 272D OBIMZIRE L TRV T W05, 1997
9 HURRIC B 27K A HECRLER D FEAHL D 1. 1999
9 A F/MIETR, 1999 4 10 H LRI ) A 7K
WCFENFNI LTV R W, FRAREZIO F &
BHBICHTZD, 34 FRICBIZEHIEBOFEAELR
F=RZANEIZIF MM D> TR FRICLTY
Jzl2niz, TTIKR L TEHOEZERELET,
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
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—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed

—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
—No. 3 and No. 4 experimental watersheds—(January 1961 to December 2000)
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