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Report of hydrological observations at the Jozankei
Experimental Watershed (January 2002 to December 2007)

Toshio ABEY", Katsumi YAMANOI", Kenzo KITAMURA?, Yuichiro NAKAT?,
Satoru SUZUKI?, Tomoki SAKAMOTO? and Masayoshi TAKAHASHI"

Abstract

At the Jozankei Experimental Watershed (JEW) in the national forest near Sapporo, the stream runoffs for
two small adjacent basins and the precipitation have been surveyed since 1987 as research on forest hydrology
in a snowy cold region. The observation data from 1991 to 2001 were published recently, and full-year data were
available for each of these years. This report describes the daily data of runoff and precipitation for the 6 years from
2002 through 2007 and the results of a forest resources survey conducted in 1998. Major events from 2002 to 2007
were as follows. The water level gauge was equipped with a potentiometer in May 2002, so that water level data
could be recorded with a digital logger. The steel plates to which the V-notch blades were attached and the wire
screens to prevent detritus from clogging the notch were replaced with new ones, and the pools of the gauging weirs
were dredged from January to March 2003. The new screens clogged frequently during flooding, so the upper parts
of screens were cut out and replaced with larger-mesh screens in September 2006. The stand for the rain and snow
gauge was replaced with a new one in November 2005, because the previous stand was ramshackle and seemed to
cause the precipitation to often not be measured.

Key words : Jozankei Experimental Watershed, snowy cold region, mixed forest of coniferous and broadleaf
trees, precipitation, runoff
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BOEMEDEIR & BN B REKEORRDHFE L2728, 2005 4 11 HICHHE S G2 EH Lk,

F—U—F DERGAEKGUR M, RS, SHAEAH, BokE, FHiE
1. 3C®IC

IR ARMEUKEER I, JbE ORIEIs Il B
\J 2 BRMOKSCIRTE D T2 8, 1987 AFICHREF T MR SERA B
JeiigiE sc b (BIRALAT BOA ANBRMAER & W FE P AL i 2
AT ) 1 & o THLIR AR O3 LR EAA RN IS fOE & e
(Fig. 1)o Aatfitthid, Bl 1 OIRBX TR 2 DR E
WD 2 DD/ TR EN TV S (Fig. 2)o AL
ICH B imEENERM, 7 & ZER. F)I BllEwvoTe
ARARBEK R B R A FH AR Tl 38 RIS RO R

JERAZAT - Rk 22 # 6 H 1 H Received 1 June 2010

Wa EDMENB T b, WO —H X IE K7 H
ANTMEZRSTVBEAEEH S (MHS , 2009; 7 E5
2003; 757K 5 , 2008; Tsuboyama, 2006), UK LT,
AGRBHIE KIRA: OBHARRZHICE DN, FIED b BT
FCHRIERAFOX S AT RMIELIE—ELRT > T
W, 1991 5 2001 4 £ TOBRIERIT DWW T,
T TITHES (2010) TRENTE O, KR TIEZN
LIBED 2002 40 5 2007 4£D 6 HF [l 2 5, HFEK
EBXUCHRHEZHET %, &6 /SO,

JRRAZ B © 2R 23 4F 4 H 20 H Accepted 20 April 2010

1) FMRE BTt 7 A Hokkaido Research Center, Forestry and Forest Products Research Institute (FFPRI)

2) TR IR S BRI ZERE, Department of Meteorological Environment, Forestry and Forest Products Research Institute (FFPRI)

* KR AT AL HEE AT T 062-8516 FLIRHTEER ¥ 7 Hokkaido Research Center, Forestry and Forest Products Research
Institute (FFPRI), Hitsujigaoka-7, Sapporo 062-8516, Japan; e-mail: toshioa@ffpri.affrc.go.jp



110 ABE,T. et al.

LR (KR
Sapporo (temperature)*
[ ]

@A — IFJ I I
E RS L =
\ Jozankei Dam Toyohira River

B

& Reservoir

TE RS L (FEKE)™

Jozankei Dam (precipitation)**
ELRT#H (BKE) —@

Jozankei Resort (precipitation)**

INES (RKE)*

Koganeyu (precipitation)*

B Ly
Hoheikyo Dam
Reservoir

0 5 10km

Fig. 1. & LA HKE BRI 0D N7 & 35 & O B 0D UG B
Location of Jozankei Experimental Watershed (JEW) and neighboring weather stations
*LBIT T AR ZBLFT, AMeDAS (Automated Meteorological Data Acquisition System) stations of Japan Meteorological Agency.
e [5] F- 22 | R O BT, Precipitation stations of River Bureau, Ministry of Land, Infrastructure, Transport and Tourism.

BRI 20D IR

Shigure—Ninosawa Basin

N

E
S
EKIE

Gauging weirs

MEEF
s ] ? Rain and snow
B 1 DR ~: b Nt gauge
Shigure—Ichinosawa Basin -
200 m

Fig. 2. @1 IZaA BRIt D it
Topography of JEW

BRSBTS 55 10 %2 5, 2011



Report of hydrological observations at the Jozankei Experimental Watershed (January 2002 to December 2007) 11

A= L O R — B B AR S TR o T2,

2. sk o> B2

TE 1R AR AR B K AR (DA%, (L i e R & g
G095 ) &, dtygE LR T KOS RO A HA (A
FFAR MR B 5 2441 MKIEWV/NBE) I D AFFIITZIR
BENIKRICELTWS (Fig. 1), MEREZ., bk
42°58'34" | Bt 141°9'44" ThH 3 (KN 1 ORELE
DALE )o MBFICIEE IR X L0E LR O T EH N H
%o AR ZHERK T 2N 1 DN, FERN 2 DIRDE
TRz Table 1 ICRd L7z, HIEEZRICDOWTIE, FA
LS 1993 4RICERK L 7z 1/500 HifZ X (2 ki ik
UBHIEIC K DR ) ITRED VT3, T OHIfEXIC
DT, DGPS (Trimble AgGPS 124) I & % Bl &5
X OHIEE R > X 7 L (ERDAS Imagine Ver. 9.2 58X U
ESRI ArcGIS Ver. 9.3) ZHWCHi A5 L, &5
WCIRIBAZRNT 2 — (b3 2 L L BICHFGMNS 5m A
W aDT Y RIVEETET IV (DEM) Z1ER L7z, Table
1 OB &S TP RICEI E Nz iE. FEER
FAORY Z2—F =2 EHHULIETH D | EFiE.
P, FIAER, A6 A DEM SR L 72
HTH %,

iR 1 OIRO IR 2 DIRDOK 1/3 TH D
TSRO E T FRETH 20D, FWIHDKEWVEE
W2ORTRIVEFOEVWKIEE TCEATHS (Fig.
3), WEIXARBAEDSRD (1, 1953), Wi &
& MU LRy 2 CERE 30 ~ 40° ORI A2 (Fig.
3), ARMRE E IFIFREEZE TS (Fig. 2). HF
W1 ORTEILRAEREDZ VDI LT, KN 2
DIRTIE A E RN Z W (Fig. 3), KR 1 OIRTIEF
BEEEE D maik e e, Blm LR hE
MEW (IR - ZH, 1990), SIfEKESE. B0 DS
JEIC AJE:10° ms"; WEEE L : 10° ~ 10° m s™; kb
TELE10°~10ms"; WE L 10°ms' THh
% (Terajima, 2001), WFR§ 2 DRI DWW T E, T HiFF
PICBE L TR 1 OIR & IZIEEEEBEDN S, HHK
DWW, k K<Y (dbies sachalinensis). I XF 5
(Quercus crispula). > F /3 (Tilia japonica). 1 2V 71
7 (Acer mono), 71V F (Cercidiphyllum japonicum).
N FY (Kalopanax pictus) 7% & THERK & N7z KINED
SHARZ M E IR > TED ., 1998 ER I TOHRMEE =
(200 m’ ha! Wit L HHEINT WS, TOHRMKFED
I DOV TIERETRIBT %, 1991 £~ 2001 FD
TR KR 1299 mm (FTEB S , 2010) TH O, 11
AW SRE4AOHMIIHEBICEZOH 5 D2,
SURBLHNE 2006 42 12 A S TH 2 M. KERIWIRZ
FLIRD 7 A 2 A H PR (<G TRAEER) S HE
E L, 2002 ~ 2007 FOXMmZHH Lz T A,
PSR 5.9 °C. IwBE A AR 19.3 °C. EEH X
i -6.7 °C LRIE NIz, FLIRD 7 X 2 ZEAFTIE. &
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B B IE AR 16 km BT H D (Fig. 1), dtid
43°3'36", WX 141°19'42" , BEE 17T mIhiiES %,
SUROHEE I, A 3 45 (2007 ~ 2009 4 ) DT —
% & b Passing-Bablok 7% (Passing and Bablok, 1983) T
K& Tzl Z vz (ARG O H PR = 1.026
X FLIRD HF5UE — 3.524, RMSE = 1.197), %8,
Passing-Bablok {£ED [AIF 77 #1id. & (2010) DYV — R
a— K% MW T R version 2.12.0 (R Development Core
Team, 2010) TEIHAE L 7z,
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Table 1. JE IR EI DT

ABE.T. et al.

Physiographic characteristics of JEW

IR 1 DIR IRERR 2 DR
Shigure-Ichinosawa Shigure-Ninosawa
I i A
DRIETRR (4) 1.998 ha 6.071 ha
Drainage area
Perimeter length 600 m 993 m
FiE L)
Length of main stream 262m 381 m
IR IR /r\;k 2
it J.(ﬁ/rljﬂ"f*yy (4/L%) 0201 0418
basin shape factor
i
Elovati 311 ~ 441 m 319 ~477m
evation
AL
Mean elevation 371m 398 m
PR . .
Mean slope angle 347 36.0
RS YR Az! . .
Mean slope azimuth 84.3 108.7
e B (HTE =R gt )
Geology Quartz porphyry (Neogene, Miocene)
Pt I m ™ AHE
Mean soil depth m No data
TRk = . JeilE
Water holding capacity 324.3 mm No data
A (A horlzon)
10°ms”
RO 1 (sandy gravel layer) :
FIAMZE K ARER 10*~10"ms" ARME
Coefficient of permeability it éi@ (clay rich layer) No data
10°~10°ms
et )= (sandy layer) :
10°ms
Ak SHEIRASH
Vegetation mixed forest of conifer and broadleaf trees
AMRERI 3y s 3y s
Growing stock of forest 181 m"ha 208 m"ha
AR aes s
Stem density 611 ha 712 ha

*1 1+ (1953) X5, Cited from Doi (1953).

*2 MR« B (1990) & D EiH, Calculated from Shiozaki and Sanada (1990).
*3 IS (1992) X D51, Cited from Shiozaki et al. (1992).

*4  Terajima (2001) X D 51f, Cited from Terajima (2001).

*5 1998 DT 1y MRS, Results of plot survey in 1998.

ZICiE, HET Ty b (420 ~30 m DAEX) Z
DT T, 1998 FICHAABEZB I H> T3, #
AR EIERE 6 cm DL EDOISIARZ RS E U, FeE
BeMEEN U, BMBOHETIE., FRIYIZD
WTIIALIRE MR R EE DM R (MREF)IT, 1960) 72, T4
HERHC DV TII MR BR G R O MR (MR
Wi SZ 3« MEERBRIG IR B, 1969) & Wz, e
ROBMEHE T, EhEE Tl UBEER e
Ty MO EERE OMBREHVS HELH S
M (KD, 2008), A THAKIC EEAHEE o 1 4E 7 B TR
ERIRMISTE T % DI LW &I U AR BRI TR,

#70y FOERE EABEE 2 ME 2 A T OHEET
HHIC BT T U Tl % B iR OB E B X UARS
wmge Lz,

3.2 AR

2SI BT O MRFHIX 7 ORGSR 8 LR SR AR AL
MHB, MHC D3 2L IR T BT ENTET, #
HARFFYY XD ELE[MDZ < M B IEIC)A
EREOE N R YNZW, MM C i, WA & IR
WKINEBNZ VD, KBRS 2 -0EERTH S, K
X% Fig. 4 1<, S 2 A TOmERE 7oy bR
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Fig. 4. @ LR BRI DR 71X
Forest type map of JEW

G2 Table 2 1ICF2 T o MOAHX 73 XIE FE A 24 RE IS VE R
L& DMK LTE Y. Fig 4 1357 T 2GR & 2415
DRFREDREZTICEIT LK TH 5, 3B, HIEB
DT T Ty MITREAV ORI 72 25T 5 ATV 2 D A
EH—TH B, KR 1 DR, K2 DIRE &, RFPE
M A TH D, I B OmERIZED > 7z MM C 1
N2 DIROATIRD ENTH, K2 OIR Tl
R 1475 % LB E M > T2, Tow F#ETRD
SERERIE 170 ~ 392 m® ha!'. AEEHEEEZ 596 ~ 1337
ha! THH., WINEMIADRE - & E/NE L, MM
CHEoLEREDNS T, BFBOBME & AR L IE
Table 1 1277 L 7=,

4. KB D T3k

4.1 FR/K R OB & R i o LpE

PRk EIE, Bl 1 ORERD 55 50 m FAICH B %
S@ (Fig. 2) KHWT, b— & —fF i< AXHE
BEZHOWTEI UL 11 ~4 Hide—2—{fi[H), &
HIZFEAE LT10 R TE Ry, 105 &DTF
—ZZEA L TCHBKkEZ RO (AU 24K ),
ERaHE. D S L Tzl B-012-20
(—#EH0 0.5 mm) %, 2004 4 5 H 18 HIC ki & ?%
#r WB0013-05-S1-HT ( —#zf] 0.5 mm) ICHEHT L7z, 7
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—EWR0RAE
~_ Shigure-
Ninosawa Basin

EFFR1DIR T
Shigure-
Ichinosawa Basin

VAT H =DV T, a—F > X7 L KADEC-UP %=
fEH L7zh, 2006 4 6 H 29 HIC Onset #1: HOBO event
WCHEH Uiz, Fiz, alBRHIBHER NG & LU T o 8k
DOREFRFIBEDENALIC KD, WERFIOIKEHERDA
i IREE L x5 fefz, 2005 4E 11 H 16 Hic 7 )b I 4
ISA T TCHAEBSH 2mDED FICHE R 2BR
Lz TORB. E—Z—FHOERT—7TIVEEH Lz,
2003 ~ 2004 £ T AICREIKED RPN ZFE L TV 2 D,
WE R OMEMDERK Lo RN H 5, K. W
B EFZKERD I I IFIHMIANTT > T2 BRI Z OB D BR
Wiz,

Ferk E D RPN DN T, wiERk (FTEES | 2010) Tl
oL BIFNT AXARIKEBNATTH /05 (I
FEA42°57'54" . KX 141°13'6" . HEE 240 m) DT —
2 (RSTREER) 25 RIGERR T HBKEZ #EE
UTzo ARt & /NG5 0O H 7K & O #H B8 13 FE AR I
BUfcH2H, EMREHT 45 km EORHEN TS

& (Fig. 1), L EWCE2MEATHRKENMKRESEES
r—ALEDSENTE, FT T, KRTE. MBI
Ao KO ARG E WV E L2 EE )R FTE O 2 #
AT CGEWLR A LB X CEILETE ) ORKkET— 2 (
E 12257, 2010) & FJH U TR L 7z HEEKEOHEE
EBTEoTz, BHNRA L& ILRiEIE, Akt &
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Table 2. SHHHZ A TORBHRSL X T 1998 471w hIiERER

Area ratios and plot survey results in 1998 broken down by forest type

FHH 22 A 7 Forest types
A B C
{25 Description . I
Broadleaf trees Coniferous trees were dominant
were dominant were dominant high growing stock
if&% Area ratio
HFRE 1 DR (%)
Shigure-Ichinosawa (%) 92.75 7.25 0.00
RFRN 2 DR (%)
Shigure-Ninosawa (%) 81.79 3.46 14.75
7'ty R Plot survey
0y MEE (m?)
Plot area (m?) 537 849 725
ZRE (m’hat)
Growing stock (m® ha™)
JEIEAS
Broadleaf trees 150 145 349
a2
Coniferous trees ~ 20 177 43
it 170 322 392
Total
AEEE (ha™)
Stem density (ha™)
JLEEAS
Broadleaf trees 540 400 979
BHEER
Coniferous trees * 56 401 358
at 596 801 1337
Total

* N R 1 fDH, Only Sakhalin fir (4bies sachalinensis) was included.

DOEFEENR 1 km &3 <o i OIFIE A RIS AR A
fiiE LT3 (Fig. 1) BIATONIE X, EILEX LD
JbfE 42059 6", HFE 141°917", =& 393 m TH O,
E IR A AL AR 420577547 A% 141°97357, 4
276 m TH 3, B, BT —2DORNHE
NTVWB MMM S 25, /M 1991 ~ 2008 4,
TE A L 1E 1998 ~ 2008 4E, & i i 1991 ~
2007 FEDT— R B LTz,
RUMEDHHIIERE I L FO XS B FIETHB T x> 7z,
9. & ILEE R & ST O H Bk R & O Al
% Passing-Bablok 1£1C X D 3R 7z (Passing and Bablok,
1983; FHA , 2003), AatBritho Hig/kE% Y. BT
Higkmz X & LG a, BRd/hE&5T Y =1.100
X, EEALTY=0952 X, @ELEf#H T Y=1.000
X xRN, RUMLEHEKREIZ, TN 5EER
MHE LT 3 DOHEEMHEDO VT 72 VT iR L

e, ZOERMENZ/NEE. EILRA L, &g
e Lz (FHAlE LT/h&GZMH), i, [
XD 2 FFE R (RMSE) DVNE, EIRA
L, EILREAHEONEIC/INE L (ZNF N 2.860, 3.550,
3.962), HHEREE FE CIHIC K Z WV (ZNZ N 0.954,
0.906, 0.877) 7z TH 2, TLFEX L EFELRERTHEHD
MEEAHE, ZNZTNX LK (AR, CILoirts
ICREINTED AREY O EEZITRTINT &H,
NG R D HBEDEN—REEZ NS, 720, @l
AL & LT OHEEMN . NBEICEAR, HWnic
IEWVEZ R SIGE R, ANRERH T & E L% X2 L S0E L%
M Bz & 5 BN H > TR m VW E EZ . &
A L SHEE Uiz 80 Ule (8 it & o
FEMENIY DT ), RIC, il E NI HEF/KkE & HiR
HE L OHIEETRNR, IS MSABMEZ R L X S & Ef
(72213, MBIV, RHEMSEIMLTW3
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Photo. 1. IR 2 DIRDE/KHESE (2007 426 H 6 H )
The gauging weir in the Shigure-Ninosawa Basin
(June 6, 2007)

DICEMMZEAERZV, WK E Ko TBEMMADH 2D
KIHRHENE > 2L AW L) BT & ZidR
U, HIOBLIFR S OHEEED 7Y & & 2 5N B E
ATl BEEIEMICE R LD DD ANB A 2B TR > Tz,
FREINC BV TRKDE L x> 56, R EkE
IS LTe 2B bR R E I 20, MEHRNEAG B
O HPHERR (HEEEZEZT) ZHviz, BKIEEDH
W HE & 75 2 <E. NI - B B (1994) ISR E N
JeEE v EBIc B 2 A RIOH IR Z Wiz, 72720,
DTV S~ 10 HITDWTIX 11 H ORI &R % i
HUE(FICE>TSHRI0 ATEEENDH B7-0),

4.2 JRPIBIN & R RO

EE3mOERBICREI N 60°VEL v F (X
0.70 m) T/KN Z @A L (Photo. 1). FREAHIE L 72,
COMEERE. —ARIGILIEER IS/ w F R LD Tk
PHERANCIRA L7z & 0T, H85E BRI OBkt A LS i
HA, KELUSB(HImX EX1Im X EEX1m D
KM AR TV, Kl Lo B i 3 2 i o
7B, SEMEEHFEN TV, WK E ., BKER
OkEIFHED 28, KA — RS [ Tz vz
(BI85, 2010), W EE, FEZREERE TR L Tk
BTCELEHE, 1HTLICAELHGHRZRD -
(H 5 24 B )o KN ETNE HE B2 Tk sty o 8180
(N2 0.61 m) IC/KNEHERE L TH T R, & (11
~3 A) & (RIMRS VT ZRINT /v FR
IR E BRI N O 7K O #iRG Z2 B 1k L 7z,

KA EHE, FEAMIC 71— R KR (R
1 DR IE M EF 25 ADR-102, BN 2 O iR 1 it [ & 25
ADR-100SP) Z il L7zh%, 2002 45 H 17 Hn 5 7—
) —DEEHIC R T >y g A= —FWOHF, 7a—
Fo ETFE#EF—2ai— (a—F ¥ A5 L KADEC-
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Photo. 2. /KAiEHCE D I NIRRT g A—2E
T—Ru—
The potentiometer and digital data logger
installed on the water level gauge

US. HRN 2 DiRI3#%1C KADEC21-UHTV-C I &8 ) T
S TE B K S51C L7 (Photo. 2). HIEFER. F—4& 1
A= iz A LIS, 7—2ai—DBhTEE
N TR 70N T D TERR S NIz Tz, 2002 4 11 H 29
HiC HRoMRIC X Brdikz st U, LIREIE 7 — 2 1A —ic
KB OAHE Uz, HRtMOBIAHAE D &, K2tz
[ERRE AR LD 5 X OMEGDKN & KL 25T T & %
FRHIE L, 77— 10 0MRTEE L]z, —H., T—
20— K BlEkE 5 R THE E > Tz, Hdfo
RLERDYD B 2002 4F 11 H 29 HE Tl A& LTHR
MOTF—R2EER LT,
RUUTemHEOHEIZ, FAlE LTI xbiah
STz, T2 L. #uhd % 2007 4 1 H RAOHEH1EEIC
L& S KR 2 DIRORPNS DOWT DI, KHEIHEARIA 9
HRE & g < . a2t/ VI TH - /2
TEMH, ROGTETHRMEZHE Lz, §&kbb,
WKGERRICH -7 1 HTHMS 1 A3l HOHFEEZ
FBHBMAHTHZ1E2%) ONERRTEL (H
FiiE = 1.3688 X F@HE ", R*=0.973). DX
ZRHWTRAMEO HIRHMEDHEZ B T 75> 7

4.3 KR OMRY < FHL 5 TILE

KNI OREE 2R T 5720, Dixdtd 1 7 HIC
—[EFBHIATTE, /v FOR/KGEZ S0 U TR
DRtEMEZMIE LTz, 2O, /v FICII B0 TY
AR ERZE Ao lz. ZMHOBKERLIEHE LT
/oy FEE BUAHE A NICERE LT 2 BOEERIE 2004 4
11 A 22 HICEH Lz (BERIEYINTZEICRH ), Tz,
J oy FERICIE ORI BN Z HIN e LTARZY
DB 2R T, D IRATINE 7% & DIEE
BT HEVIC W0, 2005 46 H 22 HICTNLH DO
7 7V )UIRICZ 8 L 7z (Photo. 1),
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Photo. 3. MHIICHES X O U7HEm 2 DIRDE:HE
(20055 H9 H )
The screen of the gauging weir clogged with
detritus during the snow-melt season
(Shigure-Ninosawa basin, May 9, 2005)

AEPIHMHRTE > & KERTHIZ, 20034F 1 A
16 HA 5 3 A 24 HO BN R T3 C 7% - 7o &Kk
ROBETHETH S (T DWRIEKRH ) TDOTHTIE,
IIBRG SO E, HEEOHEL. /v FEREA D
ZIBTEoTz, YUK, HL WD IR oSN E
FHEL, 48 S HELEARAK L ORREAD S I IR AT % 1
ML LTV, @fZ2HtLICKVWAT LA
SNCHEH U ERE E ORICKRMENTE RV EK 9 3RiE L,
Fiz, BEIREKMPICHERE U7z Db EAZ <7a 0 Bl
SN B BN D - T, kot % BT &
olee EEHIT/ v FONEIO T TV EENL
LY EROEWVIREETH -T2z, ATV L ABIORIC
BEHLE (/v FORNBEELTVEY ), &k, KW
2DRIEDNTIE, 44FE%D2007H1H2H~1H
26 HICHIIROHE I E¥ R BT o Tz,

2003 DO RIE TH %, 2005 FEICHFRN 2 DR, 2006
T WRIEIC BN T, @l KRS KA T — 2 DR
WAL, Thiuk, BEFiLizeflodNemicbizo
T < (—34 3 mm), RENMEMLUZBICHREX O 2
fC Lz TH 3 (Photo. 3), A LHELEARA L DT
EfNELS Aol s, ®MOHE O ZIELR
ElbNnd, T T, 200649 H 8 Hic, /KNMHEBB
XZ 008 mlLEARZETOSMEYIFRL, DM
Ho®eM (—i425 mm) ZIND )7z, 5, HED
2007 % 3 H 29 Hic, A&, oMo Efilic—a
50 mm DOEH&EM LTz (Photo. 4)s TS DREIC K
> T, eMOHEE L ZRK & T 5 RINFIFIEELE->
Tzo ZTOMOKEZFHRRIE, T—&X O H—DEEIC X
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Report of hydrological observations at the Jozankei Experimental Watershed (January 2002 to December 2007)
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Report of hydrological observations at the Jozankei Experimental Watershed (January 2002 to December 2007)
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Report of hydrological observations at the Jozankei Experimental Watershed (January 2002 to December 2007)
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Report of hydrological observations at the Jozankei Experimental Watershed (January 2002 to December 2007)
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Report of hydrological observations at the Jozankei Experimental Watershed (January 2002 to December 2007)
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