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Hydrological observation reports of the Kamabuchi experimental
watershed -No. 1 and No. 2 experimental watersheds-
(January 1994 to December 2000)
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Abstract

This report publishes the observation data of runoffs and precipitations from January 1994 to December 2000 in
the Kamabuchi No. 1 and No. 2 experimental watersheds (about 38° 56’ N, 140° 15’ E). Precipitations were observed
using a tipping-bucket rain gauge in the northeast side of the Yamagata experimental station office building, where it
part about 1 km southeastward from the experimental watershed, until the observation system at the meteorological
station near the office building was rebuilt in late April 1998. In comparison with the precipitation data without
calibration, it was observed that the station precipitations from April to November, which primarily consist of rain,
were approximately 1% greater than the building-side precipitations, while the station precipitations from December
to March, which primarily consist of snow, were approximately 7% smaller than the building-side precipitations.
These differences were canceled by calibration using the cumulative data of a normal rain gauge at the side of the
office building. Stream flows were observed using a float-type water-level pen recorder at each 45° V-notch gauging
weir. The weirs have been used since 1939. In late August 1997, the water-level recorders replaced similar devices
equipped with potentiometers. The voltage data from a potentiometer were then recorded at 10-min intervals, and the
water-level data that were read from the pen-recording charts were complemented by the voltage data. Simpson's rule
was used for the runoff calculation in the same manner as that for the data in reports published after August 1976. The
maximum time intervals of the water levels were fixed at 10 minutes for the calculation in this report. The maximum
differences between the published data in the previous reports before August 1976 and the data of the same period
calculated by this report's method were estimated approximately 20 mm par water-year.

Key words : Kamabuchi, cool-temperate zone, heavy snow region, montane forest, precipitation, runoff, integration
methods

"5

LM BEKER R 1 - 2 53R (Jb#E 38° 56°, BRRX 140° 15 fHyr) icBiF % 1994 4 1 H ~2000
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1. IC®HIC

1950 FEARUCHR F 2 S SRR R, AR O &
ZHm e UTHIRE NI KEMBGER Tld. RAMD
KRR - NTRIEDHEE S Tz, UL L. [AIR
ICHED B N T ARM A D BB E kI & D, 1990 4
L&D M BHAGERIZH 2 FNTKR LTV 5 (KRBT,
2005) EHNDOHFMOARMER L L TOEBENEN S —
Fiv A OERRARERIC L S TIBER B O AL R R
ROWIEZBRIT HEDREBICHE > TV o Tz, 1993
FlcEM Lt e BABNHFGEE L UTERE N, JFE
7R EHRDAMEN L FHadfic s ko icksd &, B
BERICMA TARFEXERE UBENE X D, 1997 £IC
FNEEDNSRIE S NIz, TOBUETIE, HERDIAIK - Flk
FRETZMINIEHOHMNIC, REFESOHENE ST
EDODREE LTS E N, Bl TARMAEEZFEIRE S
BMERARTEZ 2001 4, HMOHE T 2 N IBEREDFE
HICE R ZEW AN - MEEARKICHEES N, 2O
TODEHRIEE. HFMROIKIFEEERKREZ WD TRE T
WL, HRENT R LOBEE L RENSOWTHERD
FHoNDDOH 5 (HiA - (R, 2004),
AROKIFEBEREIC DV TIE, 5 5 DORBRHNH
57T, TN TOWERD S FMOKIRH DR E
2D T T & RUK - IEIKARAIBEREICIRA N D B T &
IRENTWV S (HARZ 2R, 2001), EASMHEE M
KRR RE 2 IR T 2 e LTEABNT
WBD, LR OFRIEIC 351 B ARbk LK OB R
FRTT—RZORENMERHRIN TS (IRES |, 2001),
SUNARMIKGABR X, Z AT E 9 % Mkl FEHE) 7z
PRAH DB ERAS I (1 5IR) & JRBER AT YIS
BRULDDH 5 AF N TR (2~4 5K ) THRE .
ZRE IR D BRI 3513 B /KR D FRER R T 5
BTF—=2EEHRMLTVD, TNE T OMRERM T,
i HIC K B BMRIRED L AKTR I I T 82
LD, 12 5iREEICE T S 1939~1993 4EDHH
HMEZ 838 U T & 7 (AL - JE , 1952; AR PR
B35, 1961; AT GLE R ERHE , 1980; AT S, 1999),
AT ZNB5ICF]EH < 1994~2000 F D F — & & H
DELDTRNET S, TNETIKAEINBAME A
DY LS BEHHICBWTENCFIHENS Z L 2R,

2. ik B

S ARG R L R EERE T K75
P74 T R (JERE 38° 56', Hik% 140° 15" 543K
ICfiE 9 % (Fig. 1) akBrthoHhE - HifE - LDV
TUEALIL « FEWH (1952), /NP « 1 (1984) ICFEL < &
MNTWb, ZOWER Table 1 ICF &7z, RGN
&, 1970~2000 /K4E (KAEX 11 A ~F44E 10 AD 12 7
) O T, EREKE 2405.6 mm, F TSR 11.1°C,
RAMEEE 153 cm TH S (HIH - #ERL 2005),

12 SR OMAERZS & & LILEROKRKTH

D, 20 HAYFICHRMAHENZHMTCAF - £/ F
DRRA 1916 £ X TETINCIT DN (ERHEMIER
B, 1961), 1 SR ZOREARME SN, 2 5RIE
1947~1948 I B E L T N, 1960 EICREE LA
MLEND L L BICAFDRIARE Nz (HIEZS L
JEaERIM | 1980), 2000 FEHITE, 1 5RIETF - F T8
e LI BRI ETL ST, 2 FIRIBILTER O BEAR
MEBT N IR STERR E NTRAAEDHEA, 1960 7% it
RETNEBW M ELEDATZF LT BRLME RS T,
BEARRHAEHESE N T Z A4 R LT < RO RGN EE
IRRMDFN TV S HEARHEII W I & &1 ERSA
FERHIIC R > TOMid 2728, BT 5 S MG & DB
FROHENE D EHEETND (Fig. 1),

3. Bk - Bk ROBI &SRO Jiik

3.1 k=

B BBIMNE. 1998 4 4 A & T ilg ettt &t
R TIrbNTz, 1998 4E 5 HICK LT DK LB >
2T LEHE N, TNLBRESKRBIGICB T 5 HKE
B E Ule, KRBIHIERBRIRED S R mick
1 km B, #EEE 1 SIREKEREZEELL, &
o DB K B R S NSRRI L TV 5, BN
17 20 cm O#Ef~ A Xl &5F (—#xf 0.5 mm) %

SR
KRB M, gzﬁ
KAMABUCHI
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8

Fig. 1. Eh{ARMBKEAER 1 « 2 SIRONE R K THE

B, BEADIEE R (2003 4E9 H ),

Location and topographic diagram of the Kamabuchi
No. 1 and No. 2 experimental watersheds. The shaded
areas represent the areas covered with shurabs and
weeds because of snow glides (September 2003).
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W, BEEHICIEER Y AW EFHCHAAE Nz e —&
—ICEE L, WEESKOOHITE, 5 DE S, ME
FEBL, REBHETH25m. FEHTH19Im TH
%, MEATOBEAEIEEIEX, 1998 45 AE TR HIIKE
F—2uahd—EHHAL., TR T—2aH—DRT
AUk U7z HELLERDOFIAE D & 1 ReffbE. 7 — &1
A—DF#F 10 7 ~1 FRHFRTH %, infl~ AW
Hat O TER OIS mN R (12~3 A MRER
Eimat ) OETHIE Lz, W O2/K O
58 1mOEIIcHD., BKOKERBISHUTIH~Y
Hic 1 RifEEOHETREKE N, HENEFOMEE
FEHAR Oz~ A XN EBFH O EFHIRKERLEI L, %E
DT P IROEE I I RO SR R 24 72 © OREK RIS
U Clid5 D2 2% B O EIC il Uz, B HAL
fiEsEIE, 1998 £ 4 HE TlE 0.5 mm, ZFHL%iZ 0.1
mm TH %, HE/KEE MEROMEERREL TRD,
T — 2 BAEAT F U % 3 5 R i OO BRI U A8 o U e
<. LRDOFIEMEIC X > TEGERKE (P, &7 &
FEK iR (Pyy) DEIFIZIEFE— D L%, LML, Poo
& P, OHBIBIRDA R AG AT, BIIAIEDZTHEIC
X ORKT =R KEBRENE Tz ickb, Z
T T Ppu & Py DMHBIRARZE X7z (Fig. 2)o T TR
1998 £ 5 A ~2000 4 12 HZ x5 & L. KRIED [
WEREZ LR U Tze —FEM I FE/KEEER D U VIR EE 12
B ZX g h & LT LT3, —iE# 0.5 mm O
V10 L F &3 RIREROYIF ZIZIELH & ARG,
BERD TR E 22 M (@~11 H) D P, P, KD &
1% 2L, BEPTARERZHM (12~3 H) D P, &
P, & D &K 7% DI EFARS SN, LU, H
BRI EB5DOHE 099 & Foic@El . MiEW
HIC K> TENMNEEFOREIIMHEINE LEZ LN
2o

Table 1. HiJE OB HE

Topographic summary.

1 5iR 2 53R

No. 1 watershed  No. 2 watershed
T 3.06 ha 2.48 ha
Watershed's area
Hivgg ™! HERE S - HaE RIS
Geology Tuff and shaly tuff of the Tertiary formation
e 162~251 m 166~248 m
Altitude
AR 345° 35.8°
Mean hillslope gradient
S ! 45.6 cm 48.0 cm
Mean soil depth

¥ 1 Auls - 5 (1952) X O 5(H,
Cited from Maruyama & Inose (1952).

¥ 2 /NEF - i (1984) X D E[H,
Cited from Ono & Sato (1984).
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EFUKEOBIING, 1939 Fh SkENT % 45° V
/oy FREKERICBWT, 7o— M HGIKNEHE H
Wbz, BB OIS XA - 3 (1952) 1
FERENTVS, AREOWRIM 2@ T, /K 62 4
BEEl/KNiagt 2@ L7zA, 199748 HRICKT v 3
A—Z—(FEOFBEREICEH L, RTovaryA—X
—DBFEH & HdREEk WS U CRiEk U7z (10 77 Mg
Yo TOHEFHOEE, KNLFHDOHE D FE X 18 mm/hr
5 6 mm/hr ICEHE I Nz, Hid/KMRLEROHAELD &,
1997 8 AETT VXA =DMl SN (RILZ L
TEadBii , 1980). TNl AFICK > Tirbhi,
1997 4£ 9 A DIR# I3 HELRLERDF AWM D Mz BT > 3
A—Z—DIETHFEL TR T — R ZER LTz, IKNi%
K EICHES 2 20kl - FEE (1952) & [A—Tdh %,
BB, 1 HIEHOTHEKMEHNDOKEDFEIKT BT &
NHY . ZTOHERIKNT —ZORENET% B %, T
ORI 1 SIRTREMEENEL 2 ZRTRAETH %,
/KB OFHEICIE, 1976 4F 8 H LUK D BEER A 1< 58
HENie> 7 v O Az A Ul (I35 0
JE A BR | 1980; M 5, 1999), 7272 L. 1997 4E 8 A %
TOKMT—Z1F 1~2 RfEREZEAL LTWVEDIC
U, ZNLRE 10 DR ZEAE LTS D, K
MTF—ZERKI10DMBICE LU ETEHET S Ty
T LZFTATVERR UTzo GHEIGEARNITHE D & 5 K0T
— 2 X[z RED L. BRI BT 200D Bk E R
RHREL. 7Y ORI K O HERKE O HIK
BEBEH LU, KB, B0 &5 K0T — 2 DR MBED

E - B o
E  100F Pue=-0.0316+ 1.0117P,, -
se |

a |

ug >0

e o

$§ B P = - 0.0367 +0.9312P,
X ol \ L

0 50 100
FERBEKE (mm)
Porg (MM)

Fig. 2. F& M & AR\ ICH T 2 BEKE OB %

(1998~2000 4£ ), [E/KEIZ—FEM & OREREE,
O:4~11 A, X :12~3 A, F#HiT 4~11 ADE
WRIERR. BRI 12~3 A DB ER,

Relationships of observed precipitation data (1998—
2000). P, represents the meteorological station data
and P, represents the data at the side of Yamagata
experimental station office building, where those part
about 1 km southeastward from the experimental
watershed. The data are the sums in every precipitation
event. o:data from April to November, x: data from

December to March. The solid line shows the regression
line of o, and the broken line shows the regression line

of x.
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S5OLUR OB EEMNED. 37U FOBEREZEFESTLT
FRRICRHE LT, RERIRIBRDY 1 p D& R AR ARICK
%, HiHIK&EIZ, T5 LTHLNIKMT—2DEK
Bc BT 2 iHkRZME L TR T,

4. WK ORI & AR BT % Gl B O IR

IKALT — 2 EHUKRICBE SN, RHVKEDRES N
% o KNS IS T BHUKRIENERATHE S NS 72D,
BED &S KT —RICAEDND DG, R ORKEIE
HIFRENICZEIE S B T D7l X ORI RE DY i Hi
IKBICKMEND T LicxD, UL Lk s RO
O NEFMEHF T LICRZLDODNHETH S,
BIZ/KN HRCRCER DRt A D 1, —H U TR Z(ED
B & AIRE 2 EB 5 Dt DL & KA 2 5ids & & 72 B
ARE LU TERN, IKMEFDOKNAEGHIE 1977 12 HIC
KW 62 BUKAIEHMEA T NS LT EMHTH O, Dk
250t RTKALT — X DHi A O R BRI
1939~1954 4EEH E Tl 10~240 73, LIBF 1977 4FEHE T
1d30~120 77, LARE 1984 DTV XA P —HA XTI

60~240 77, DARE 1997 4 8 H % T3 20~240 79 & HiBIH
EDZ NN ZERE L TED. ZN5IEKAET DRTE

D HEDZLITIZIENIET B0 DEDIKNLT — X DA
WOICHBNTERE A 58PHIE. KAFFOKNAER
PAGE D HEISHESNLEDTH %, ARTEH LIHE
DA 10 &2 EEAR L T 2 K0T — X ORER R & W
FTNORRMEDSRM & LR BT, B ZAIXEBOHSE
HICKTH B EMBOKRHZB 2K 5> Ltk &
Iy BOEO CHALC B TRV IEDNH S, TITH
IMEIC K BRHEMBROENZ/R U, B & AROEE
HDOBRZHIS M LTHL,

B EIC X BRTERIROENZRG T 572, TC
TR ROWUDDEDEZ Wz, ThbDB. (1) RfD
BRMEIC AN 7)1 S, QY BED & 5 KT — 2 X
BICET 2 1 # T E DKM SIKEZRD THET %
Tk AL Q) BED & S5 KALT — X DV 5K
B2RO TR ZR T B /715 BiA (4 BED & 5 KNI
T2 ZTNZTNOHKEZ RO TEEANICKVERTY
2751k Cik, THa. AR ERARIKEZR

3 3
| 15R:6~108 | 25R:6~108
No. 1: Jun. - Oct. No. 2: Jun. - Oct.
21~ 2|
1 1
O R AN L I I O I I
0 500 1000 1500 O 1500

AEEDZE (mm)
Difference from A-method (mm)

3l 18R 11~5A
No. 1: Nov. - May

3l 28R 11~58
No. 2: Nov. - May

2 2
i [ 9

1 | | ‘ | | ‘ | | 1 | | | | ‘ | | ‘ | |

500 1000 1500 2000 500 1000 1500 2000

AZEIZEDHBREKE (mm)
Daily runoff by A-method (mm)

Fig. 3. B /51EIC & 2 HiftHKEDE (1939~2000 £ ), O : Bk, V:CiE +:S ik, KFHRIZO, MFEMRIIV,

TR + D el ER,

Daily runoff differences according to the integration methods (1939-2000). A-method:sum of water flows at every
second over an interval of adjacent water levels. B-method( O ): sum of the products of an interval time and a water flow
calculated from an average water level over the interval of adjacent water levels. C-method ( \/ ): sum of the products of an
interval time and an average water flow over the interval of adjacent water flows. S-method ( + ): sum of integrated water
flows over an interval of adjacent water levels by Simpson's rule. Thick solid line shows the regression line of O , thin
solid line shows the regression line of \/ , and broken line shows the regression line of + .
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ELIBEEZLNZN FREICET ZRMIEREEV,
B i£lZ. 1976 4F 8 F LART O BRI & Nz kT
B3, 1939~2000 “Fic B B HFH/KEZ FhEFhD
HIETRIE L, IKEEC LITHESE (11~5 A ) L IERESZ
(6~10 A ) I THARMEZ R U Tz S TMARMREE /KA
BTk, EERHEMBILZ 2R E UTRMEHINLL
BN TH D, FERBIIENTREZ Tk LTk
ZEIPERLOE VWS RN D B, %L TR BNk
ETEOMBMEICDOVWT, AEOMEAME) & AN D
BITEC X R LW (5 EOBBREEN
Teo BNDEOFBOR TN 120, WTNOBDET
EIKML T — 2 2 B K 10 0 FEIFRICTE U CEME Lz,
WHUKEIX, ABIC X2 EMIEIC KB MK D B HIC
RKEOD, HEFHESH - IFESZHE £1C 1000 mm O
AEICH LT 12 mm EETH - 7z (Fig. 3), Azt
Bease, 1-25R, MEH - IEFESHICHELTB
>SS >CHEe RAHEMNRD N, LIzAhA>TC
B ABCRBOIWVENEONE EEZSNSH, JE
FEHICBT 2 A fH & 582 L ORI 1 BIRICE
W T B 09735, S 09580, Cik:0.7853, 25
RICEHEWTBIE: 09765, SiE:0.9666, C i : 0.8802
THY., CHEOHRAEFIMEICLEXRTNANTYVERKED S
oo —7. EEHOMHBHRBII MR OZ HIEICBNT
0.97~0.98 B TH D, BHEDHREICKEIREVITRD
5NV, TNHOERI, FUKENKELEFHLTY
2 X OFEHE OB, RHIKEOFH R EICE < Bl
N5 eZRT, CIHEDEEICHR, Bk - SIEOEE
FAMEEDHBENZEL, HWAEDOKEIIE SEDOAN
BiEXDERRNNEWVWT EzEEITNIE., STEE A |
K& LZEMTEMT 2N ETHS L EZEND,
IKAL T — ZBF MR FE 2 K 10 3 — U CRIA L7z
FE. Fig. 31CREND K 51T Al &5 OBERIC BRI
FERICEZEVEEDENED oz, KT —ZDTR
ORERWET BT L TERVD, BEHIERICK DK
N7 — X DEFMREN 2% T & OFEE, R
N T A ETMHTEREWVWASTEAS, 1976 £
8 HLIRRIE, B 2 /K0T — R D AUEEZ B 2 72
BHEICEZORMOKMT—2% S OBEICEL, &
DI YTV VOB NRICEDEIETZ T RELTY
% (AR B | 1980), TD® 1976 4 8 H
DI O BE#E X, R Z STETEHELZfE (SE) &
FIE 8T %, LHrLZENLEIOBIEICK > THEHE
Nz 1975 F TORERME & [FIAR O S iz [higd 5 &
S - EEBHER DT, 1939~1954 FDOREHMHEIZ S
EOREA £+ 5 mm OHEIFHIC /74 L, BEBUSRENME R L
7z 1955~1975 4£ 13 &+ 10 mm I 73 4ii L 7= (Fig.4), 1976
£ 8 AT OBEEIX, SIETEHRBE LGS LA K
EUTORAT20mm BEOENRIAENS, 5B S
& BERME D7 &. S ISR U TR Z2 7R & R
M, THUE BIEEDOFERENEL DIKMEHOEWIC
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M AKIFES BT LHERE NS,

5. Ffifits & TR N

HREBERICEDLE TTRT 10K & L, 155 10 KD
HiZHMEOHNMN & Lz, MHBEROEEEED. —H
DORFKEEEAD 0.5 mm A DS, HFEKEIZ 0.0 mm
& UTze MGARH, BEKETANC ZGANE A Ul o 7o
IR RN R ADAE T 7z (Table 2), 1997 4 8 H AR DK
NEFFEEHILAE, 2 SR CTE & 4 U RN KR L O &
HCRMFERN—EIC A2 EETH S, RHERORFEIET
ERMo Tz, 2000 4E 5 A 19 HIC/KAIEHEZRZH L., [F
FI0H2HICTZOa— P ETTBHA1 RS T%H
BrUTRER, REORMIZIZIFEELS & ofz, REIMHRE%Z
B HMEIERAE Uiz, KA & i e O HiED
FIBIBIED D RBOHMEZHEE L TAMTE Lz, 2k
ZIE 1 SRNARPOGE. KRB O[T 10 HREED
BHMICBT 21 5 ROHEE 2BIREXUT3FIROH
i & DEFERRZ ZNZENKD, HBERED &N DR
FREMRZ AT 1 BIROXRBIHMEZHEE LTz, 1997 4

20
| 18R
No. 1
o
L .
~ 0 0.028%@. bl :
E | AAA Iy
S-S “a
z£ | e 4
E O |
— £-20
o 0 1000 2000
S €
AJ g 20
g | 25iR
(7]
E) 107 No. 2 ° N
£ ® .
& °
o ok o%?% O.’AA N A
TR e
° Pl WY
-10|— °
B | N
-20
0 1000 2000

SHEICEBERHKE (mm)
Daily runoff by S—-method (mm)

Fig. 4. BL#RfE & S {LEDFAH]ES (1939~1975 4 ),
O :1939~1954 £ D 6~10 A. @ :1955~1975
D 6~10 A, A:1939~1954 FD 11~5 A, A
: 1955~1975 4£D 11~5 H,

Daily runoff differences between data by S-method
and the previous reports' data(1939-1975). O : Jun.—
Oct. of 1939-1954, @ : Jun.—Oct. of 1955-1975, /\
: Nov.—May 0f1939-1954, A : Nov.—May of 1954—
1975.
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Table 2. /KL R D & 5% 4 1

Reasons of water-level data missing, and dates (year/month/day).

BaiiIE] 1 5iR
No. 1 watershed

Reason

2 HFiR
No. 2 watershed

FARNEUE
Rebuilding of the observation hut

ERUZZ158
Dredge

/o F ez A BRIk

Flood in excess of the notch height
IKNIFFDOREE™

Failure of water-level recorder

1994/12/13-17

1995/08/25-27
1997/08/25-27
1999/10/26-27

1994/01/25-30, 04/05-15
1999/08/28-09/01

1994/12/13-17, 23-30

1995/08/25-27
1997/08/27-29
1998/08/15-19

1998/08/07

1995/12/18-19
1996/06/30-07/07
1997/11-2000/11

¥ OKNEFORFEIE AR Y Hox 0, To— MEIEICBY 234 DRRE,

"Failure of water-level recorder” includes the cases that failures concerned with pen, chart carriage,

and float movement.

8 H2T HIE = i RH & Ixo T/, HIRIEB
2 HEOROKEEZ X EFE G L TRAEZHE L
Teo HEEICHW B N7z B ERRO MBI R ENE 0.97 DL |
THO, SELIEN09 ZBZ S, HERMEIX, HME
DHIHEDEREITd B, BIMARMIUKEERH 1 - 2 53R
ICBT % 1994 4E 1 H ~2000 4 12 HOHE/KkEB LT
Hifm 7k &% Table 3 IC/R”9,

6. HEE

SUHARMEKGABRHNIC B 2 B, 2 < OBGRED
B K> Tkt SN T E Tz, AHEICIND 5 N7
Tl WETE ANMRSER AR (/NI R, SR
RN ) I & OMRES 7 s AR B RS L L AR P
B BIRS S R RS B 72D DB R LTV
EWic, HREESMOHHAED - XY a2 A1, 1998
4 HETORKEE 1997 4 8 H & TOKNMIZ/NE S
KEC, DA% 1999 4 9 A & TORE/KE &KX /NUE T
. 1999 4E 10 A LA O KA T RICZ N Z N
NLTWERW £l AREZIODE LD BICHTD .
2fEicb 237 —2DORELZ) MK L THE,
feo TTWRLTEHMOEZRLE T,

51 ISR

IREBERE « EARER « iR @l - AIMZE ] - PTPVARHE
(2001) R D K A EREREICBE S 2 WFFE DB
IR EREREDHERS - 171 LD 72D DHEMEFHFDH D
73 (1) — ek b AR bARE fif 15 81 2R i 2
Wit —, IKFIR , 260, 1-40.

MEEL « KAUAR - B 5 - JEHIER - 75kEE
(1999) &l AR KA B R E — 1 - 255
IREABRTRIE— (1979 4F 1 A ~1993 £ 12 A ), 7%
MARE WA | 376, 1-52.

A L« BRI (2005) 5 Il AR B G B ith oD 35 HY
K&, FRHER, W &R — 2003 £ 11 H
~2004 £ 10 H— . SACARME LR 1K 16 £
it AR AR K - PR B RE (SR X ) Ao &
,2-3.

JEIEYE—BE - TRIZE )1 (2004) £ D X L—FRbk - W1 -
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Hydrological observation reports of the Kamabuchi experimental watershed

-No. 1 and No. 2 experimental watersheds-(January 1994 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed
-No. 1 and No. 2 experimental watersheds-(January 1994 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed

-No. 1 and No. 2 experimental watersheds-(January 1994 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed

-No. 1 and No. 2 experimental watersheds-(January 1994 to December 2000)
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Hydrological observation reports of the Kamabuchi experimental watershed

-No. 1 and No. 2 experimental watersheds-(January 1994 to December 2000)
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