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Table 1 List of persons in charge in 2021
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Position Name
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General Manager Yuko Asano
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Data Manager
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Koichiro Kuraji

BB R FRAS [ o 4iE 5
Equipment Manager Nobuaki Tanaka
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Data Management Assistant

Atsumi Kato

THEE R AR B L - SRR - B SLRESE - A S
Chiba Toshiaki Kameyama « Masanori Suzuki + Yasuyuki Tsurumi + Norifumi Hotta
At 5 bk FRFE - EiEh— - HPEsE
Hokkaido Kazunobu Iguchi « Koichi Takahashi « Nobuaki Tanaka
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fk%(é§%§$* Yuko Asano * Michio Saiki + Kae Takatoku + Mitsuhiro Takano
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* Yumiko Yoshida
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Ecohydrology Research Institute

Atsumi Kato -

Koju Kishimoto *

Natsumi Niinomi *

Yuji Niwa
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Institute
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Yuko Asano *
+ Tsunehito Suda *

Shigehiro Kamoda

Kazuaki Tsuji * Yoshihiro Watanabe
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Table 2 Locations of precipitation amount and quality monitoring stations

FaEE CIE#E) i HED> B O BEfE PR RE K B
5 bR A B HL 4 Latitude (N) Fléxé}ion Distance from the  Mean annual
Univ. Forests Station PRIE (HURR) ’ () nearest coast precipitation
Longi tude (E) (km) (mm)
THEHE AR E | 357127197 187 0.6 2351
Chiba Shinta 140° 06’ 22” : (1994-2021)
1025
Al T AR HHR A L 43" 137527 392 92,2 (2005-2007,
Hokkaido TogoDam 142° 35" 12”7 . 2014-
2015, 2019)
FRAQ T bk 7 ER 3554’ 44" 1040 79.5 1832%
Chichibu Wasabizawa 13849 02”7 o (2012-2021)
AERRAK SR TR e = e 087 1847
Ecohydrology St .Elr)f’ Ka 13337 1039,0583,, 304 24 (1991-2004,
Research Institute rasa 2006-2021)
2207
— “ 41 929”7 ~
B i i 34 4129 - - (1992-2014,
(ESUE Aono 138750" 19” 105 51 2016-2018,
Arboricultural 2020-2021)
Research Institute o T
DI 34 38 54 10 35 2006
Kanou 138 51" 127 (1985-2014)
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Table 3 Locations of runoff and streamwater quality monitoring stations

HE (i) R T O HIE
Hi 7 kA B4 Lati tude (N) Area (ha) Tl WD ORRE TR (“‘EU()";ﬁﬁk HUREE(Y)
Univ. Forest Station -3 46 ¢:9) T Vegetation Dist. *(m)  Temp. *(T) 0TS EE
Longitude (E) Elevation(m) eology
Z¥- b/ Xl
£ILRA 0.8 ATAK
FukuroyamasawaA 129~225 Japanese Cedar and
Cypress Plantation
AF- b/ X Hh 13.7°F WAE TS HLRE
FHREEK ILRB 35712'20” 1.1 ATAH 0.7 (2004-2014, CHTAs =fc)
Chiba FukuroyamasawaB 140" 06’ 11”7 128~230 Japanese Cedar and : 2017, 2019~ Tertiary
Cypress Plantation 2021) sedimentary rock
AX-v ) X2l - Eil
LIRC*** 2.0 ATH
FukuroyamasawaC 126~230 Japanese Cedar and
Cypress Plantation
MR - TR
B A b ok
AL R AR 437 14'38" 220.0 SRR TR
Hokkaido Maruyamazawa 142°34° 27" 415~810 Cool-temperate/ 93.7 (BP0 AC ST )
N hemiboreal mixed coniferous Quaternary welded tuff
broad-leaved forest
jlee=y
WL ~ B & 1L TR O (EEEREMEEED),
BRA BB AR RrE )R 35 54’ 47" 41.1 REEHM 9.5 8.8%" BT LE
Chichibu Bakemonozawa 138°49°05”  1050~1650 Cool-temperate/ ' (2012-2021) (= HAAR)
subalpine forest Mesozoic-Paleozoic
sedimentary rock
598 A o e
ERATEIRT g PR 13, 0% R AL
Ecohydrology Shirasake 35 13’ 08" 88.5 oD femners . : (FAERBY~ =5
irasaka on Warm-temperate 24.0 (1990-2004
Rescarch Hontani 18T 097557 304~629 deciduous broad-leaved 2006-g0g1)  Cretaceous Paleogene
Institute weathered granite
secondary forest
AFE S F
25 R 34 41°59” 8.9 AT 6.0
S 2gosawa 13850 34" 160~420 Japanese Cedar and )
WEHIERT Cypress Plantation . EEALE
Arboricul tural 15.6 gy — ¢
Researcl o CHr 5 = fe g i)
esearch (1997-2021) Tertiary andesite
Institute s . R Vo VA oy
35R 3442709 1.6 T 6.4
3gosawa 138507 45" 220~335 .

Camphor tree Plantation

*Dist. :Distance from the nearest coast Temp. :Mean annual air temperature
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(6) Ml ~ AFERNCBIN SN A kEE, I RHRmER B SN2 FBoRE 2T, 2%
FEEIC X BAMBESIEE LT, BARHEIC 250605 5. T2, BEOYE, W~ A
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Table 4 Precipitation monitoring equipment

AR ORI o
HUH B A mnss, (L0, Sz~ = 2) 7o EWERE
. . L . ata logger and
Univ. Forests Station Model of precipitation gauge di nterval
(0.5 mm tipping bucket type) recording in
THBTE HrH RT-5 (it I & (#5K)) CR10X
Chiba Shinta (Tkeda Keiki) (Campbell Scientific, 10min)
JEiEE ECE A HIR A 2 34-HT-BP CKH F1-#5 (FF) ) BLELD
Hokkaido TogoDam (Ota Keiki) (T&D, 5min)
A REAK SRR EE OW-34-BP CK -85 (FF) ) CR6
Ecohydrology Research Institute Shirasaka (Ota Keiki) (Campbell Scientific, 5min)
L ERIP e OW-34-BP (K H&H5 (1)) c
Arboricultural Research Institute Aono (Ota Keiki) (Campbell Scientific, 6min)
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Table 5 Water level monitoring equipment and method of runoff calculation

sl Lo ; ARALEHR L o L o
s P AKALEHE 7 — 5 v 7l — DR 2 AT KA — it e X
2] F
Ufmnijy;@l%)fsis %ﬁlﬁiﬁ Type of water level sensor \ionit{iurﬁitnrﬁwfethod Method of runoff
. and data logger ; & intgrval calculation
KADEC21-MIZU(/ — AT )
(North One)
s S TAMAPod AQUA-2 FEAR, 55 ;
b 2113 rod s > Py 1)
cﬁﬁf o Fulcuroyanmsons B, (o PR %7 &) GF ko2 Nanacht = equats
vamas B (TAMAYA TECHNICS) WA R, 1059 umachi’s equation
SE-TR
(TruTrack Co.)
bRt 0.6 &9 %
S ; T VSV RS EHFAR DA
ﬂgﬁfﬁéﬁ Maruhammg_\z'awa Water Memory Card2 FENK, 55) Public Works Research
v (R AT AET) Institute’ s equation setting a
discharge coefficient at 0.6
A REAK SCERFZE T ST QWP-8-202E, QWP-YY2 3)
Ecohydrology Shira?a%aﬁ?ntani ARER () K, 50y O*'@Fﬁﬁgﬁt'
Research Institute (Meisei Denki Co.Ltd.) riginal equation
B 28R Y
H==0r%ERT 2gosawa ) Original equation
Arboricul tural SE-TR(TruTrack Co.) WA, 55y -
Research Institute 3R i
3gosawa Original equation

VoS L OREIT AR S (1999) 2 BB = &
2 ROBEITE 5 (1988) #BRO = &
VR OFME L OURE, AT BB USRS A B S ST B R 5 M A R SRR AR (2013) LR L7
DT — 2 MY BN FED H B, 2001FE0T — 2 @A L7 — 2 BBV HiEEBROZ &
Y Q=1. 3% (Hi-0. 3185)* (Hi <0. 70)
Q=1.3X (0. 70-0. 3185) **+2/3 X { (Hi-0. 70) X c0s23°} "X BX C X (2g)" " (Hi Z0. 70)
Hi=0. 001X (0. 8215x+143. 99)
ZIC,Q: it /s), Hi B O KL (m), B+ HEERE (0. Tm), C : FEEAREK(=0.6), g ¢ FIIIMIEEE (=9. 8m/s),
X @ 1A —{ZEEEE S MK (mm)
Q=1. 65 (Hi-0. 178)*®
Hi = 0.001X (0. 86x+116. 39)
ZIC,Q: W M®/s), Hi  BEHOKNL (), x @ v K —(CEEER & AT KA (am)

#-6 WAE/ v FOME IR WL T

Table 6 Type and size of the notch for runoff monitoring

— § - ; ) &
SR A minses, syroms  x (MBS fii%
Univ. Forests Station Tyoe of notch Number (m) ("S Notes
FAEICE SR, B, C 901 = 3 L os
Chiba Fukuroyamasawa A, B, C 90° V-Notch .
A A L o4 o5 FhERmHERS
A v R AR SR Compound ’ ’ Lower rectangular notch
Hokkaido Maruyamazawa Rectangular— AR HEER 4y
Rectangular Notch 1 9.5 0.45 Upper rectangular notch
/NG o F L RIE ) FDEDE
A B K ST IRE I B AR A B FHE 1 0.2 L2 X@30.5m
Ecohydrology Shirasaka Multiple Height difference between the
Research Institute Hontani Rectangular Notch 12 1 0.7 bottom of the wide and narrow
notches is 0.5m
90 = ff = IRy
< . = i)
28R S ﬁﬁ;%ﬁéﬂﬁ 0.7 0.3 triangle notch part
BT 2gosava 90° Triangle and 1 LR 5y
Arboricul tural Rectangular 0.7 0.5 ;ec{anfular noteh part
Research Institute Hybrid Notch s P
35N 90/ = 4 HE
3gosawa 90° V-Notch L0804
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(1)

(2)

(3)

(4)

HRUREFEE

(BEIKKE)

JEHIE LCH 1 EORD SN2 HIZERZRIL 720 72720, THEEEATIE, 2020 4 1
H25 202148 HE T, FEIMELTIH-15HOH 2 MBEKRZIRILL 720 BZWIZEHTC
&, BE, THEOMEE, SIEOMEL S L HEE TORMICEKD D o 72 & HII S 7k
WZBEKEOWEZ ATV, BAREAER Imm ML EOREKZIRAK L7z SFHOFALIE, FHK
TH KD & o 72EE, BRI ME H OS2 505, BokEIS LT, MHA
THBRIOWE - > T v 7E2TH)Tebdbol,

MK ORI H OBk E:, ZHITEBEHRTENENFNOBEE L ETHE L. 7= 7RO
BRICIZ & EE RV EbE S 2 L,

Wk 77— LT, KMV (FES0L) 2HWEICEEL, NEXL2OL, S0k
R 7z — b~ (RN 240mm) 24 L 72 0 & @k s L7z, K VoMl
RVAERHAL, R PVocdh ) fg, AFELHO TR REEE L, 7 v 7
2, RUEETER) M LYY TV Y TV R ER L 728, R P VIZIEH LR ) 5% %
HEL/e RIS FE S LKOBEEZ AR V& =125 10cc HATHEL, FEAKEIC
BEL72o REOKNZ2E->TOBHEAE, RUSEMYIE) 45 ERAANTFHEN
HOT, ILHAL (FI9AT A v 7DOE—=A—7%E) TKEREHL, Bz 22V ¥
7 —THlE L7z FREM DD 2 L& T M & BAGHB R TIL, REMILFERT V7
F— L LTHARARSFEY B2 2@ SICRER ) Ny 23l L, AENSR Y 44 A L
THRFEEZHRL L. 0— MIEHES, NryoldBkL RS20, > 7)) v 7k
WCARVEEZEMY ML, iR EE2Nr VIR Lz, R)BITLELIRED, MIRED
HRCTEEZHEPL, KEXZHWELZOL , ¥ v PVIRICLERZRE L2, 2B TEHRGK
TSR A AT, By v 79 —dmICEZE SR by (B 10L) 12, Wl
ARV ERHALAR PV ) g s o CEEL, u— (LN 240mm) %
FLAbOR@HH Lz, 7)) Y 7RIS, RUETERY LY v 7RISy » 7 v a2 A
L 720 RVBRIERTIE AL 2~3FDOH > 7Y ¥ 720 &=L, L 2wiha
AR THRE L CRE L 7zo BESRFZEAr i 3hlmti e 2 3, b 0 I AR
wat (B 200mm) % BEAKEOY > 77— LTHALZ,

MK DALZEGATE, THEHB RO > 7 IVALEREASCEGERTC, bl B sk, BodsEs
MR, AEREARSCEERFZEIT, BESERRZERT O v TV I ERFZEITIC BV T, ERENER L 72,
WoE - SAFEEIX, Na™, K'Y, Mg®", Ca*", NH,”, CI”, NO,”, SO, ®8HND 1 + » ik
FE, BLUpH, ECO10HH TH b, AEREAKLENZEF TIENa™, K7, Mg, Ca" I3
FWSEHEFIZ LY, A F ViBEL & A Na, K, Mg, CaliF D454 L, NH, &
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GRS, ToF 344270 NI 71280 44 BEL 50 L7z. BEEiseit Tl
HFFy T b A A O NI TICED A VEER S L, pH, EC IZHIE
LCTWen,

(5) TZEFEB D 2020 4 1 A2 5 2021 4 8 H & T LBIEMIEFTOBAOKE X, 1720 H BB
B3> 7) 0 7, AT SN K OWEEE % KR CMEFY L CROZIBEY G Lz, #&
WIXE 1 2 AEOWME L#H, 2O 7 VOB ER L7z, | 2 AMOBEREO)
T 7T ILETOREDR D> 72560, 1 pRBEEZRME LT o7z,

(6) BB OMEAKS, pH, ECIE, &EFS (2022), HHS (2023) THed L7ofl % FFBH
LEbDTHb, SNHDI B, pHEECIE, ¥ M) —2Z0—nNLAf /) R=varby
5 — (%k) KEFFRRSEAT O FEBRE CTRIE L7z,

F—7 BKY 7T -0, KENE - SHEE B L OHEARES

Table 7 Precipitation sampler, chemical measurement and laboratory equipment

e oy
R M 4 4 F%/](‘*)L‘/7A§~” Measurement equipment Chemical analysis equipment
Univ. Forests Station PrC(tir[;‘)l)ile;Liorl
sal e it . . Cl’y NO\’,
Pl EC Na, K’% NH, e
Mg™, Ca S04”
e
WM-32EP  (DKK-TOA CORPORATION) L‘L;E)fﬁc A A ra<h
THEBE Ak B 3) At " _ 757
Chiba Shinta Absc;:];i(;on ion
B-211 (HORIBA) ~ B-173 (HORIBA) Spectrometer chromatography

B3]
Bl R{ISTER R S HAR A L General .
Hokkaido TogoDam A7 D=74  (HORIBA)

Winter type
i
ek 151 k- oy N AUT=701
A2 T 151 7 e
PR Ty ER Ggneral (DKK-TOA  ES-14 (HORIBA) AAv sk
Chichibu Wasabizawa “Z=H APDARAT N
Wi CORPORATTON) 777
inter type .
ion chromatography

A REAK S RE I i .
L EF Eim .
Ecohydrology Shirasaka Goneral D-74 (HORIBA)

Research Institute

ey A

BESTFIT o ) ] ]
Arboricultural Kanou

Research Institute ¢

Vo 75— 13k, AR E 8D Y, AFMITEEIDKEEITE, A RIRL TN D
D TR ORSITA 3 X O E DRI SV T, AT HCE IV A5 = &

O FHPEMDI 27 T =N TIALB]O = &

VU EHE, A0DFTACONT, A AU L& AT AT ORI A LTS

D BT OY > 7 T —IC o WT A LB RO = &

WEMIKKE)

() JFATE LCTH 1 EOUD b HISERKZHRILL 72, FHHEBER LILRA - B TlE, #
TRDPHGE L 72720, KET> TRV D S o 70 LHEEEEATIIFE, £F (12
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(2)

(3)

HRURSE K
Hr5 4 H) OFRAKDFKIZIT> TV,
KO H OKAL, FHTEERCERENFIOMEHETlE Lz, 7= 7RO
BRCIZ & EE IRV EbE S 2 L,
EIOKOALF AT, TEEEM, BOCEBEM, LK SCENRT O » 7 VI EREK S
e <, BBk, BRI O > ZVIIBEFETICB VT, TRENEBL
7oo HISE - MTEHEIE, Na', K, Mg, Ca’", NH,", CI', NO, , SO,/ ®8HND A+~
R, BLUpH, ECO 10HHE TH %, AREAKLFEMFEF TIE Na™, K7, Mg™", Ca’’ i
BEFWIEERERNC LY, A F ViREL &AM Na, K, Mg, CaliT0OEEEZ 458 L, NH,”
EAMES, 7oA 34420~ 7571280 A4 F ViBEER G L7z, BT
EAFF Y -T2 F b AT ou~ NS T TN A F VRER T L7,

(4) BB OKIE, pH, ECIE, EES (2022), FHHS (2023) THE L 2H%2 8 L

bDTHhb, TNHDIE, pHEECIHE, b —2Za—nNf /) X—=vartkr
5 — (k) IRBFFARRZERT O F2BRE THIE L 720

S e ORI 22 N N 2
K-8 FEIKENE - HATHE B X AR S
Table 8 Streamwater chemical measurement and laboratory equipment
I b
5 R M 4 B4 Measurement equipment Chemical analysis equipment
It e o
Univ. Forests Station o . Na‘, K‘, - 1, Noy,
’ Mg”, ca” ! 50,2
TN WZ St
T-HEHE RILRA, B _ B Atomt B 757
Chiba Fukuroyamasawa A, B tomlc; ion
Absorption “hrom: aph
Spectrometer chromatography
W e S I Y. - 25
it@@j@iu FLILER D-74 (HORTBA) AFvra~ /57
Hokkaido Maruyamazawa ion chromatography
BRABEE AR NTE )R AUT-701 (DKK-TOA .. R
Chichibu Bakemonozavwa CORPORATION) ~ DS714 (HORIBA) SR PRSI
SR i
. N B Atomic - iin
A ROK SCEERF TR AT FIRALR Absorption h h
Ecohydrology Shirasaka D-74 (HORIBA) Spectrometer chromatography
Research Institute Hontani
s e TFaALT AL — TALT AL —
Eﬁ)ﬂxﬁural 25 R - 35R Lacom Tester Lacom Tester A Fvruaw TSI 7
Research Institute 2&3gosawa pHTestr20 ECTestr10 low-+ ion chromatography
(EUTECH) (EUTECH)

‘” SINTRE SR OBEFEA 35 KOV T T IEO I DWW TE, EHUGEBERICEWEbE S Z &
D RFWIOREE T, 40DRTFICONT, A AV BELGAEERFOBRELZ N LTHD
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129-155.
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