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F—U—F ARpkE, O, BER It LR

1L.IILBIC
KAEIZ, EE03 2 &M cEDNTED (K
B 2021), HAREROHBMKETH 5, T OHFMOEE
IS % E RO ROV T 1980 0 5 2019 £ F T 8
EHERFAEN TONTI D, BRI ERREICB
% THokGEEDRERZYILT 2EE ] ® UKERZEZ
B E | FEE EMICIET 2 2 EAMEIN TV S (M
IFIT 2021), ENTIFTLBHFEE NBRMAIASE - BEGFEAS ARAARR
BT T, FRMROKIEHERGEZH S M T 5720,
JuiEEDN B S BNT, I ET 1937 40 5K Gz
MRt L T3 (B - R 2007, Shimizu et al. 2021), —
Ji. ZURZEENCAE S BB & 0 R AREBHEO RIS X
50F e, WEKHORI b, AR O mHE LA
ENTHEL (FHDS 2010, IIBEXKSRE 2011), HEH
HIC B 2 B 5 OME - MERINOEHZEICD
WTHEHDEE > TV 5, 2EOBRMREKGRER I, €
FEE R & LLig U RS Hisic B Tid TR < (%
B 2014), (RIS NIE T 2 ST ARME KRG B (LU,
SRR X, 1930 FICED PG & ., 2T
Hic Bl 5 BEGEIEKAR  LTiEDT 515,
SSUERER I 1939 I 2 BRI (1 - 2 FIR) THRE
N, 1961 FEN DS 3 -4 FRZ A T 4R TRER S NS
Rt & x5 7z (Fig. Do Z0%., 4 BIRIGIERFR/KD =
& 2000 FICERIADMRIE T N7z (RIS 2009), AR T
1~ 35RO 3FEICBN T, HIE, WA EE KD
W27 Uy G BRIt O MEFFE BRI DWW TN T
%L EEIT, 2006 FEN 5 2010 F£D 5 ERZ R SR E LT
Rk & QRIS inZ T, BEEOBIE ROV

JERZAS - BAI4E3 H 31 H R
1) MRS DEIEHT BTS2

2) ARAKE S IIZEAIT ARAAI SERFE RES

3) ARPARR T SAESZT

4) (BrIE ) ERR MoK ER e > 2 —
* [ERREEAROKESER S > X —

D4FE 1N H4H

THET %,

2. Gk O 2
2.1 (18 & IS
eI A Sl o = I I Ne 2 e £ mN
FHIRHHPY (bR - 38°56', BRAE : 140°15") ICiE T %,
Bt —& &, Bz BN ILIRO = LR, FE 5 Z2 Hw
RO SR E N K IHET TH %,
St O S FIK O mERIE, 1. 2. 3 BIROJEIC 3.060
ha, 2.482 ha, 1.540 ha TH D, HHOREM HEB KT
Rt OEERZFZNZFN12m E252m EE>TWVS
(/INEF - {21 1984; Fig. 1), 2mDEM HiJE 57— % (E B
¥ 2006 FEFHHED ZMHALTGIS V7 (QGIS3.16) I
X O R A & R 0L R U Tze A id O S
fizilz e, EOFBICHBOTE 35 ~40°, JWNT 40 ~
45° ORTE AL WMER Z /R LTz (Fig. 2a), AR 15
W, 2 BIRBET 3 BIRICEBENTZENTETN, 35.1°, 35.4°,
3520 CH o Tz, BHAFNDAERZ L. 1 5RICBW
TAedmE O, 3 5IR TLEIbH & pEma & fhmm o 5
MWE <, — /2 BIRTERALED 5 & OR A I EFIC
AT BIE 2R L7z (Fig. 2b)o
M FE LTE=RPHEEZA N5 EING - H
HEBKE X OKD . DT OICEERIEICGS « RS S
ZHAAELTWS (AUl - JEHE 1952), Fiz. HHZEEH
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Fig. 1. AP & (LB I O S GBI R Y

The Kamabuchi Experimental Watershed and meteorological observation station in Yamagata Experimental Forest
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Fig. 2. SRR 1-3 SIRIC B0 ZHOERHE . (2) RHriAIBCOFE i, (b) BHiti DL DB 7541 (%)

Topographic characteristics in the Kamabuchi no. 1-3 watersheds. (a) frequency of slope gradient, (b) frequency of
slope direction
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2.2 14 E BRMTEE B

BRI BT 2 adBRith o BLa sk, ILAEER 2 3 &
L7Ie R TH D, KEDOEIRZ & 272 DNKANDTT
DL M - M OTREDE KT 2 ISHEWOBHFED BT
HEATWV S Tz (AUl - F8HH 1952), LA L. B EWVWST
EUIRHE KA T < -WREIC K BENGEERTH >
Teo Z ORBRPHUTEMRD TDNTZDIE, 1909 4 (BHIG
D) THoTz 1912 4 (BHIE 45 4 ) ICABRHIN DK ER
P v / F (Chamaecyparis obtusa) WHEARE NIz ZD
%, 19134, 19144, 1916 4 (KIE2 3« 54 ) ICAF
(Cryptomeria japonica) « & / 3 & —ERIC 7 /1Y (Pinus
densiflora) DHFEN THO NIz (FLIL « FEH 1952),

1 SR TRE IR O O R AR O —35 ¢ LU TE N F
ENTEMNH B E D, 1917 FELUE EIRRE & NI IREE
TH 5. 2007 FOEFERE DM B AEIRAERZ ., RO
¥ T F (Fagus crenata) 72 ¥ & 3 % [ BERSHA TR
HOKI1/3 72158 % o AFEHBLIRICTRED 1/3 127745 L,
O OEREOR 1/3 1ZHEK U 7z AFDERA T & T I @A
D71V Z (Cercidiphyllum japonicum) . KA/ F (Magnolia
obovata), A XY 1LT (Acer pictum subsp. mono) X{EA
WY <277 (Morus australis)y . /) ) & (Hydrangea
paniculata) 572 ZLLERIM TR SN T2, MK
EOREIE. BHTOHPIEDN SRR ORIE, U a v X
IR (Arachniodes standishii) . 5 71 e (Polystichum
retroso-paleaceum), % % (Dryopteris crassirhizoma) S50
VEMEMEZ TS, VAT IY (Laportea cuspidata),
v I N2V Y (Elatostema umbellatum), FINF 7 71 F V)
(Salvia nipponica) . 71X V) ZY (Cyperus microiria) %D
a2 SR Z < LT3,

2 FIRIE 1947 45 (FEAD 22 4 ) 12 FIC SRR 72 B9k 7%
KM 2N U e, B4 1948 4F (AN 23 4F) DA,
BREMDIROPINTFEZE L, FFEOE X TICLER 72 &
RU. ®WpkzZ5e 7S (AUl - 5l 1952), ZD%. 2
SR SRR E 20 (@D 1968), FRMDILKHE
FIERE R > AR TAEI OGRS hizc e h 5,
IR THEOMER 21T 5 T & AMEt S i ONEF - I
[11967)c & U TRHEMRE (BRICRMERR ) & O
FROME R, AR - B T ORI THIRE & Nz,
COMBIE, BERTZOEDOMRZHRRT 2 0EHH
D, MHEE 0.8, 1.2, 1.6 m @ 3 fill, MEFEIIIFED 6. 8.
105D 3L L, MBS U THAGDE BNz, FER
DY OO IEE R 1810 m. Y] D ED #SmAT I 1660
m’ T, WIKIHEID 6.7% ICHY LTz, fili LE N7z FH ik
IEFEER TiE, @HOE DN 15% THHT &b, HixD
FEDHE T TH > 7z (N - JIITT 1967)0 1960 £F1C 2 i
B B B T T, AFREGT I DFEME NIz, LU,
1962 FEICRERR LD —FBICRADAE L. 1964 FEICHRRNE
U 7= BB TS ER TS . 1973 4E1C YIRS RE S T H e 5 - SRt (L L .
1974 FITHR NS BHINHFRE L2 T MG TN TV S
(RIS L R B 1980),  F AR 25 13 B XAl D 1942

FLHNERD 1983 FICEBEN TS, 1983 FITHB VT,
1942 FERE K D AELT 110% Tdh > 7o, B/ MEREE
DTHH., METB3%DETLRTH > LG EN
TV (JIET - /NEF 1983), 1961 4FLAREIS HAAMKE S 1
ToIRAETH D . 2008 4 DAl A a3 25 Iy oD Hh 2 i 7 IR RE IR
AF B N EAR i & RN VIS L. RO
DL ERIRTERIRCE DN, MR U 7 s R P
1& 3+ T (Quercus serrata), < X+ T (Quercus crispula).,
R IVINT VD (Hamamelis japonica var. obtusata), 12 7%
(EARKR L Z = F (Weigela hortensis), 7 75 F % >
(Lindera praecox), % 7" (Stachyurus praecox) 72 £ TH %,
/e, MIKICIEAY V) TR OEYNZ BREN T,

3SIROMAERT T, FIHEDRERTH D, 1964 4F
I REDEERE N T, RERIE. MHZHEEL L0 &S
I 2 H~3 HOMERMICHERM L. ANV Ik >
TirbNhiz, (KFZIEZZOEEHARMEI N, T DK,
1970 4FICHE B 50 72 [AIRRIC 2 ~ 3 H DRSS IARICER L.
[F4FE DM ZRIC A F D RMEAEALE N oo AF 2 AL,
JEA O FRE & RRRIC A D Z 52 L7z (/N - I
1989), 1971 FFLARE I HATNE S NTIREETH D 2009
A OD R AR R AT IRF OO Ml L A TR AR IR THIRE D 60 % WY A F
T, RO T FIRIER MDD L. B F/ F (desculus
turbinate), 71 . YT J )V I (Pterocarya rhoifolia) %
DU DRERAED RS 5N D, D FH57 D
K&, YT A /T (Polystichum retrosopaleaceum), 7 3/
R, TaIET YR (Polystichum tripteron (Kunze) Presl)
HFOVEEYZIETD, IVYIATIY, TTNRIVY,
Y1 3 (Diphylleia grayi), 717V 7Y REOE M=
HOHYIDNERL T3,

3. KB & S HR T

3.1 BEKEDEA

Bk BENE ., 1B FERM OSSR # Y T - 7z (Fig. 1)o
SRR LA BRTRIE A B w7 IS 750 m BEAL, KR
31 BINEKIER 813135 L, F 2Bt T3
BRU 2 SIREZKIERE O RO FHIRO &R (2 5
IRMARES) KBV TEN\Y 77y TRHNE LTIH%
IKEZBIL 72 (Fig. 1)o BT THEA U 7245 % Table
LISRT, B, BEHICIINEFHCHMA AT N e —
Z—IEBE L. THICHER BO7TLICEL Tid, A&k
AL THNE LTz E72ERT (RT-SE) ICBIL Tid. 18K
Rl (MG RHG YU —R) Z¥3E L. R
2 ANTHE Uz,

3.2 KR & REEDE

FFUKEOBMNX, S BV TS S 5
MFIH S % 45° v/ » FREKBIRICE W T, RiRd
Ot G2 U7 v— b XN H KN ET (B TR
B YDK 77 /0y —X ) W-351-208) =i L /K%
HE LTee Flz. 2006 I #EARAKNET (TruTrack,
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HR1000), 2007 i 5 & B XOKALEH (7 A 2 > UlZ-
GY100) ZE A L, 5754 > Z— NV TKAZE Lz,
FEAREIUKNMGEHE 7 o — M XEFKNET DNy 77
TE LT, 2007 LI IZ 7 o — PR EGUKA R 2 AR
IKRIEEDINY 77w T e UTHRIFH Lz,

FKENE . 3Rk & & ITIZIFR CHGER LT B 128,
HELTK (D, @) XZHNT, KMh S HEICHE
U7z (AL - J578 1952),

Table 1. R/KEIE I AET] U 7= 8L

Observational insturuments used to mesure

precipiation
$H) =P — iR fH]
é"izj ni)ﬁil capacity of
one tipping
Pp— ﬁﬁ?lﬁl‘%ﬁ\ No.34-HT-P 0.5 mm
Meteorological station K[ a5, BO71 0.5 mm
HYDK 77 /ud—X) ‘
Fr & FAIEs. BO11-104H% 0.5 mm
Next to the -
government building  KH#FE. No.34-HT-P 0.5 mm
2 IR R SR YOy, TG2-M 0.2 mm
Meteorological station
in front of no.2 WIEZHEE. RT-SE 0.5 mm

watershed

q=9.254 x 10°H**”
q=6.910 x 10°H***

(H Z6) (1)
(H>6) )

C T C.q: it (L/s) H: JKAL (em) TH B, HkiEZ (3)
R K OIS U Ot R 2R U,
Q = 9221 300,/1000 3)

FiEU. O iRHUKE m’, g T UKE (Ls), ¢ GlEki
1 (s)s 1. 2 REHIICHEEd % DO EE R T IRT T
H %o WK, FBHE TR U T/KeE (mm) IZ 28
EREH

33TEER

2005 4F 10 HICK BTG OB U BE S 2 A
ITHLEEIC, NUPRAMEREL T, HiizicL—Y%
REEUGE (BB e GRYDK 77 /0y —X) -
B7605) ¥ A L7z (Photo 1), ZRfllZRiE. &I (WB7611).
ZEHAER (WB7605), T —Z O H— (WM5571) LS 5
HERR & (Photo 1), M ERIC G EAL — &2 MHH LT

N

Photo . s A LU L—Y s

Newly introduced laser snow depth gauge

(@ WELE

HRAR SR (b) HRIC K 23T A B RRiE

DIEHDTHRD . () NP AMREDRET. (d) Fvy VT L—
T a YO (e) ZHER (WBT605) &7 —Z 1 /— (WM5571). (f)

J&HB (WB7611). (g) FEHHR

(a) removed ultrasonic snow depth sensor, (b) digging holes for installing

the panther mast with heavy machinery, (c) installation of the panther

mast, (d) situation of sensor calibration, (¢) converter (WB7605) and data
logger (WMS5571), (f) sensing part (WB7611), (g) snowboard
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Bo. WEEICIEREACHlE CEREREE, mk i
K BNK D ER T EAEZ TR, BEREE. 10751
>R —VTCHIE LTz,

34 BREKANLE

H L3 B & [FIBEIC -8 10 e 5 B H O 4/ 10 K &
L. W 10 o A2 RO AR & Ule, BRI, F
il 10 BEDBREMEE Z O A O A E Uiz,

Pk I SR FE G TORNMEE E5ME L, Thic
RPIWECTGEEE. ITEREKE. 2 5Ra5SRES
Pk EDNEICBIIE N TV B 7z vz,

RIS OV THEEI BT HER L 7z b
B2 T8, FREOBINZ —RHF1: L7z (Photo 2)o F 7z,
2010 4F 9 H OSERRHIC BRI Tl RED LI MFeA L
1 5iRE 2 BRI RPN U7z (Photo 3), —IKf

Photo 2. 1 SIROILIIHIC 350 B 11

(1L E 72 I RS (Table 2) DO RIE. RIFETTZDOH
HET—2 8 U ISRz ik LT 2 o ik o gl
T =2 S Lz,

3.5 KBV DM EIRIERE

BRI DKM BIINC BH 720 . RGO/ NBE N RIE T
NTW% (1 5K : Photo 2a, 4d; 2 iR : Photo 5; 3 5N :
Photo def), BIII/NEICIXBIIBEEROIE D, RFIEHD T
DICATYy TPREHICMA TEIE AT Y TRR S/ —
R THEMENT VD, BVNRZEBAIHAT %72
DIT, JEFTHHE A TZRESD RAR 2 (E#4E L (Photo 4ab), B4R
BBREZBFEBICEBEO B AR, RDBEICIGCTEOE AR
17> 7z (Photo 4cd)e 7z, ZRICEBMZT 5780, 58l
HNE £ ToOsEZ % i, BUANEOREDIEEE (Photo 4ef)
R FHIRIC O D B G0 Z17 5 7z (Photo 4ghi)s X

Sediment dredging in settling tanks at the no. 1 watershed

(a) TESRFIIAE R DB, (b) TREIC BT BT, (o) —HiEIC X 2 LRVHEIROM T (d) BRIRIEZROTLAORE,

(e) EIHTZDILHIHE

(a)immediately after the start of work, (b) work in the settling tank, (c) transporting sediment by unicycle, (d) settling tank
immediately after dredging, (e) settling tank after restoration

Table 2. /KNURIN DO & 5% 241011

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

pLElEE) 1R 2 5iR 3 5R
Reason no.1 watershed no.2 watershed no.3 watershed
2006/10/3 2006/10/5 2006/10/3-2006/10/5
i 2007/9/27 2007/10/2-2007/10/3 2007/9/26-2007/9/27
Sedim n/tdﬁ ”E 0 2008/10/7 2008/10/7 2008/10/7-2008/10/8
cdiment dredging 2009/11/10 2009/11/10
2010/9/30-2010/10/1 2010/10/5 2010/10/4
7 TR B Ik 9/13/2010 9/13/2010

Flood over notch height

IRNEFHE I D iz
Failure of water level
recorder etc

2010/9/14-2010/9/15

2006/10/6-2006/10/10
2008/12/25

2006/1/13-2006/1/30
2007/10/12
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5, EMEHICBOLTRBIIVNEDE FA L T- 1
(Photo 5) — /T CTHIAVNRICIE X XA I AT EY HERH
DL T ENHD (Photo 6), A I ZltAl R &2 L.
A DOMHGF EHERD N T IVIEIC S S Tz,

4. HEEHE, HEKRB XU HHE
HEABSEGE, HEKEBXUCHTHEZ Table 3 1%
&z, 2006 F0 5 2010 FIC BT B BIEORKES
EZNZFN 189 em (2006 £ 2 H 10 H ) . 111 cm (2007 4E
2 H 2 H). 131 cm (2008 ££ 2 F 28 [ ), 158 cm (2009 4£
1H25H), BXT135cm 20104E 1 H 14 H) TH-o Tz,
FRBRHIL 65 DR R Z WE LT 2 1S T O BT,
7 AR ZHE (JUhE 38°45.4" HA% 140°18.7', £ 105.1 m)
& T AR 2 (AEHE 38°52.7' BiRE 140°19.9', F2/E 170 m)
TH 5, Fig3 &R, #E, @LCB T 5B EZRT,
HIEIC B 2B FEORAEZFIRIZNZ N 157 cm (2006
F2H6H), 52em (2007 453 H 15 F ). 119 cm (2008
fF£2 H 17 H). 100 cm (2009 £E 2 A 20 H ). B X T 106
em 20102 A6 H) TH O, LB 2 ZFFOHRK
BRI ZNZN 154 em (2006 42 A 6 H ) . 77 cm (2007
f£3 H 15 H ). 106 cm (2008 42 H 28 H ). 103 cm (2009
FE1H26H). BXUT122em (201041 H 14-15H) T
HoTz (KBIT 2019), FRIEHTE LUK DS ED
2o, BEREEIBETHBNAEVWEZ RT EEZD
Nize Fie. ZWD S OFEREEHE (FEREH A 20.3 km)
Xo&l (FEHEN9.4 km) AL, BIIOREBHROMHIZ.

4| ) AR »
J : "
e |
|
i % : /

Photo 3. 2010 4 9 J] DSErN 1% D skl

BLOTMHIEL D GOHBEZR Uz (21 r=0.963,
WIE D r=0.887),

2006 4E 5 2010 41 51 B 4E [F K & 1F 22317 ~
2719.5 mm O THIIMIE 2429.0 + 221.2 mm(+ (FFEHE
WAz R9, LUREM) TH-olz, BRI DK ST
DT AR ZAEH (JLRE 389511, HAE 140°12.0, £
88 m) l&. FED SVHRGIEN 6 km I E T %, W& D H
Fe7k B DOBRIE. SWAHBEZR LU (r=0.960) » %7z,
2006 fE 5 2010 FFIC BT 5 1 FIR, 2 B IRBKXU 3 H
RICBUT B EFRINEOHIP & EIEZF N Z N 16302 ~
2193.0 mm & 1979.9 + 214.8 mm, 1535.1 ~2139.5 mm &
1949.3 + 244.3 mm X T 1570.8 ~ 2603.5 mm & 2106.1 =
368.5 mm TH > 7z, kB TIE 201049 H 11 HED S
14 HARBNC T TEMAE T, BRI N cRbm - 525
DFAEIC KO KED T FEA L (Photo 3)., ABaiiis
V23 U 2 PRIE LT O Fri#E0 220 T ORGOIENE: Uiz (R
F52011,2021), ARTEZOHIBOT—2%ET5,

o &

A OGN BT 2 SR OB TIE, #
DAL BREF OB SR G FHFZ RN, HACO/L
HID T =2 AN IR F RICZNZEN T HTHRD
Teo Fio, BUKHELED TRMG TS T RME PLE iR B2
B AR AT (D) I THATEW ., R, A
BROHRD DKL, HMIREUIZERT N &AM
EH B X UBRBE MRS R 2RIt E (R 1942) @

The Kamabuchi Experimental Watershed immediately after heavy rain in September 2010

(a) 1 5RO, (b) 2 SIROTERHE, (c) 3 FIROHE, (d) KAEFOT B— DB ERITHE > TV BT (o)
K U T DR, (f) 8 FHIRIC A 2 BUAVNREIC DIR MR 2 REOR T

(a) settling tank at the no.1 watershed, (b) settling tank at the no.2 watershed, (c) settling at the no.3 watershed, (d) the float
of the water level gauge is buried in the sediment, (e) traces of flooded water level in the hut, (f) the state of the bridge

leading to the observation hut over the Tsurugetazawa
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Photo 4. /K BIN D HERFE PSS

Maintenance work of hydrological observation

(a) BEADHEA T/ NED—EE, (b) /NED—ERZEHE LTz E%. (o) /NEDRIDBREDRE T, (d) /NEDERDE
FEETZ, () 3 FIRIC BT 2IEHFTOM. (3 SIRICHIT B EHEOME. (9) 8 FTHIRICHD 5 BEATEOKT. (h)
R TzDm & 2T L TOBIRIL, () IBRERE T BB OGOk T

(a)part of the decayed hut, (b) immediately after repairing a part of the hut, (c) repairing the roof of the hut, (d) immediately
after repairing the roof of the hut, (¢) bridge before repair at the no.3 watershed, (f) bridge after repair at the no.3 watershed,
(g) the distorted bridge over the Tsurushitazawa, (h) the situation where the height of the bridge is being adjusted, (i)
immediately after the repairing the bridge

Photo 5. 2 SIRIC 1 % %R 0/K BN OMERE PESE

Maintenance work of hydrological observation at the no.2 watershed during snow season

(@) BUAVNEDOZ R LIEERT. (b) F N5 Lk, (o) RO T

(a)before the work to remove the snow from the hydrological observation hut, (b) after the work to remove the snow from
the hydrological observation hut, (c) the hydrological observation hut at the no.2 watershed at the end of snowmelt
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T

Photo 6. B/ THiR & N7z Bh¥)
Animals confirmed at the hydrological observation
hut
(@) * X3, (b)avEY
(a) mouse, (b) bat
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Hydrological observation reports
of the Kamabuchi Experimental Watershed
—No. 1, No. 2, No. 3 experimental watersheds—
(January 2006 through December 2010)

Shoji NOGUCHI""", Wataru MURAKAMI”, Toshio ABE” and Ikuhiro HOSODA"

Abstract

The Kamabuchi Experimental Watershed (KEW) is located in the snowy cold region of Mamurogawa Town,
Mogami-gun, Yamagata prefecture, and has been observing since 1939 to clarify the water resource storage function
of forests. The current KEW is covered with a mixed forest of coniferous and broadleaf trees such Cryptomeria
Jjaponica, Chamaecyparis obtuse, Fagus crenata and Quercus serrata. In this report, an overview of the topography,
vegetation and forest operation history of the Nos. 1, 2 and 3 watersheds of the KEW are shown, and the
maintenance works of the forest-watershed experiment are introduced. In addition, this report shows daily runoff at

each watershed, and daily precipitation and snow depth at Yamagata Experimental Forest adjacent to the KEW from
January on 2006 through December on 2010.

Key words : daily precipitation, daily runoff, snow depth, snowy cold region, mixed forest of coniferous and
broadleaf trees
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