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Comparison of discharge observed with the different recording systems:
A float and pen recorder system and a pressure sensor with a data logger.
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Abstract: The water level in Honryu watershed of Takaragawa experimental watershed (located in Gunma prefecture) was
observed by two different measurement systems, a float and pen recorder system and a pressure sensor with a data logger, and the
outputs from the two systems were compared. The differences in the highest water level were negligible in most of the discharge
events, when the recording interval of the pressure sensor was set for 1 minute. However, as the exception, about 1.7% error occurred
in the largest discharge event in which the highest water level recorded by the float and pen recorder system was 82.8cm: This
suggests that the pressure sensor might missed the highest water level in the extremely large discharge event. Further, we compared
the values of the highest water level in each event and the maximum, hourly and daily discharges estimated from 1-minute interval
records with those estimated from thinned records for various intervals supposed (2, 3, 4, 5, 6 and 10 minutes). In this study, the
differences in the values were much decreased when the interval was set for 5 minutes or less.

Key-word: three sided plain waterway, highest water level, instantaneous maximum discharge, hourly discharge, daily discharge

I Itwic B oMatdml s, BiUROFEARI D iR L it

TRl b OFEEBMINCIE, ekt 7 e — XA
FUAKNIHDIES AV T e, —HIEFE T, R0
SRR AMED B EIC X~ T, Ktk —eF—&n
T —% BRI — A e > TETND, 77— ]
KAFKNEHT, 7o— o8& | C#EE L=~ & HE
MU o T, WK TRER I NE T Fr 7 FXTH S,
TR LA R v — b m A=A G R T, —
EMBR COMEREE T — 4 a A —IZGkT 5T o #V5
KThd, TORD, BIEMEE R LRV
FeEARNLE R D s LW IRERH B,

TFu e TV NI X D B AL OBLHIE
G UT-BNRIEE A ER, F72, @EE2RRIERIEIC

DREFRARE LIMAS (D7RE, DTITho,
TR TR, T e HFRET AN ERDOR
T X D@L AT 5 & &bz, TUFNGRIT
£ 2 1 MR CORERREILEL LT, WERRIZX
> TAE L D BFHFE ORI SV T i 21T - 72,

0 5

RIS B x 70 1322 R SRR RFIRR EG AR 2
T NARABERGRER M (GRGRE 1397 017, Jbf 36° 517 )
DA GRtlE g : 1905. Tha, #E& : 805~1, 945m)
Ze SPGB 21T o 7o, PIBRSRIZ I, £ S 40m, IE 13. 6m
DAy Y — b =mERY OBUKEPRE SN TN D, ik

- (¥ H 201844 A 17 H)



K& T s 5m EIROA NIRRT E IR ST
W5, KOLRFENE, R FICHEUKE S RS-l 2 A L
THY, ZOKRMOBIINEZ TR & DO H
BEFFELTNDQ,

F£—1 JMGL LEREA N b
=K AL(em)
ID B+ R Bo— B
1 7A158 10:44  18.84 18.8
2 7AR18H 1:29  15.67 15.6
3 7H18H 2104 2353 23.4
4 7H23H 1:58  13.27 13.2
5 7H23H 12:04  20.71 20.7
6 78248 17:07 3537 35.2
7 7H26H 2007 5525 55.4
8 7H27H8 16:28  36.92 36.9
9 7H28H 19:24  20.38 20.4
10 7H29H 8:53 2205 22.1

11 7RH29H 12:52 221 221

12 7H29H 17:22 26.38 26.3
13 8A6H 6:33 26.36 26.3
14 8A16H 20:49 34.37 342
15 8H20H 16:30 24.98 25.0

16 8H21H 5:54 15.56 15.7

17 8A21H 14:04 27.09 271
18 8H23H 15:25 81.43 828
19 8A24H 5:37 41.08 411

20 8AH30H 18:58 14.95 15.0

21 8A31H 22:09 2518 251
22 9H2H 13:44 26.73 26.7
23 9848 16:09 48.46 48.5
24 9A5H 2:14 46.47 46.5

25 9A5H 11:28 53.57 53.7
26 9A7H 18:11 2471 246
27 9A8H 5:28 72.6 72.6

AMFZEDOMHTIZIE, 7 v — MR A FKAEE (HDR-115,
MHFER) &, F—F e —%2WNEL TWD AR
— (DL/N70, STS t1) OftfEx Az, #hthrm—
MR KO 8105 A KL RHEER T OB
L, WIEEIToT KN —BIEMEL 155 TH
D, ZOBBUEEZESINT?2, 3, 4, 5, 6, 10 55D
T—5ty MEAER LT, BIEMEOEEEL 0.0lem T
HD, £z, BB A XU s T E O E 0. 1em
DIIRRE CHEAI S T,

Fe— LITfMTRIER & L= 21 AR 27 BlopRHA ~ o |k
oL, 1 RECOMEICL dKME P —I28D
IEARNL & F OFLEIRFE, BLOFIUIIHET D EB %
HLD D B ORERMLFAI D EZ R LT D,
KA 2 —OFEEEN S, BIERRAEER HEOR
ZEZRITTRHEBI OV LTIk~ ThHiI s
LRREEE (R) ZHWTHRZITo T2,

_ Qi_(max,haur,day) ’Ql_(max,hour,day)
i_(max,hour,day) —

Q1_(max,hour,day)

1)
Z 2 CIRAT max, hour, daylITNTNA X T ED
Rt E, OIENTE LR 2 & T 1 Rt E,
BLOE—1O0HA N2 baET 21 AFO BRI
BT AETHDEZLERLTND, Ol OliowB I
O1_aay'E 1 RIROREIZESRETH Y, 1 2R
HIEMASEH UZRE (Qimas Oihow, BED O day)
W9 2 B & LT,

m #ER

1. 7o— bRETAME AR Y— - T—F 1
H—z X ERKMBHEMEOZE TUsAFRIcL-o
T 15k CEIN S N Rm KM OED S, 7Fa )y
GBI L 7o Rk O fE & 725 LB IV fEZ X — 1 1R
9, 8 H 23 HDA X hTiE-1. 37cm (KALO 1. 65%2H0
W) LK Z RN T, L LZE DO 26 T
2T, -0.2~0.2cm OFPHNTH 72, ZDBKZX Do
728 A 23 HZBRU = 26 Bl COZEDIEO AL 0. 0lem
THY, BItMRODMEREMN 0. lem THDH Z E&=BETN
i, ZoEFEH X bOEEX BN,

0.4 -

oo 4SO LT ET I ITATTG
e L_o___ o~ _° ____ «__2___ . _
)
HH-OA .
S
#-08 -
i
ﬂﬂ_lz i
o °

'1.6 T T T T T T T T

1 4 7 10 13 16 19 22 25
REAREDID

X—1 Kk Y—I2 L EmEANEN S Hidkiz

KD BRIl A 22 LB W
FEHR ¢ 0. Ocm ZFTHR, AGHR : 20, 2em 2RI

2. RIEMRRE R BN BLEANE & B AR ERHEE
WCRIETEE 7oK 2MEEEHNT, £
21 BIDA Ry M EHRIT, 1, 2, 3, 4, 5, 6, 1045
DET —H Ty MBI DGR AL Lz, 1 73H
WRDT—5 1y MK DimKMEZ B EE LT, %
DDT—2 & v MBI DRE KM OED HZELEI
TefiZ R — 21279, %< 13-0. 4~0. Ocm OHFFHICEH >
2o BIERIMEDE S 22 512oN, HEKMAMEL 225
s, WEREE 2 0 & LIZGA, b RER



FETTH 26 HDA X2 MBI 5-0.30cm Th-o7z,
e

':E: ;
ﬂﬁ _
ﬂ
¥
fiE
o
ARKD
3 27 (£
24 (BE#R)
'18 T T T T T 1
2 3 4 5 6 10
BIE PR (5)
K—2 145HREONEMZFEHE L U EEoMERRED

WIZ & D KA ENE D7

K— 3 £V Rima DIEIE, %< DHFET-2.0~0.0%D
P & o 7=, HIERINEAS 5 450l B & 725 & -2, 0~0. 0%
OHEPEEBZ D856 B oo, FRTBIERE 10 2 Tix 9
A5 HDANRY NT, #2-1.55cm , R H3-6.0% & FEHT
IZRE BB LN,

ARUBD
27 (£=8)
A 24K
‘70 T T T T T 1
2 83 4 5 6 10
7€ iR (5)
X—3 1k COREMz AL U-BRoMIERRE

WINE & DB AN OB RO TS (R max)

3. PIEMRSRHIEEEFECRIETTE 2760
AR b ERBZR (DI X DFEETT, KOTZ R how
2 — AR LT2e Rihow DIEIE, 26 < DA TH0. 5% D
#PHIZH -T2, TO—FCHEMFEE 5 0Ll k35 &
£1. 0% DHEIFHEZ B2 25H5 b o=, JIERE 10 4T
L, £L.0%DFIPHEZBZ 2L ONTHHY, ZDHH

B R ARARAIFZE 69-2(2018)

£2. 0% DHEIFHZ R T2 b DR 3o, RbAEDKE
Molc2fllZTH24RE8H 20 HDA XY MTEDE
DT, ENENDET2. 9%, 2.8%Th-o7z,

o ARUMD

g
o
I

___________________________________________

=
(=}

o
o

IEDEDEIE (R, oy : %)
AN
o

2 383 4 5 6 10
AIERR(5)

M—4 1M CTOREMEZRHE L UIZBRoRIE b

O)El/ \&: ct ZD H%Fﬁﬁ{ﬁ%@%@%ﬂé\ (Rijwur)

4. HiEMRS AREHEMCRIETHE K112
B3 21 BRSO BFRREICOWT, K (1) Ick-TR
W7 Ridy X — 5 TR LT, F72, FHRMAOEZ KRS
B CHIST 2729, O dy-01 doy DIEEFR— 21TR LT,
Ri doy DIEIE, 6 BlEBRN 22 TIZINTH0. 2% DHIFH T
Hot=, 6 6L, 5 CTORIEMA 1 #], 10 43k
TOREMED 5 BITH ST O day-Ordy PIEDZ I
£0. 0lmm day ! DHFPHTH Y, +0.05mm day ' 2 7-D
%8 A 23 HD 10 43R COREMIZ L 2 0. 09mm day !

O

ARUKD
(L 5 15088
06 Ao
9
§ 04 ey
E 02
@ 8
& o0 bbb §
i -0.2 —
W
OEy - R WA U
e Ot B 2308
m _ 2
0.6 6(=%)
0.8 N —
2 3 4 5 6 10
I 7E el R (42)
X—5 17M@ECOREMEIELEL L-BEoRIERE

DFENZ LD BREDOZEDEE (Ri dy)



9 H 8 HD 5 rRI@ COMIEEIZ X 5-0. 06 mm day ' D 2
BIDOIHTIH T,

vV E%

1. BRIV R T AOBNBEEANMEREIC RIE T
W OK— 1R, 27HIDA X hD D 26
BlCRWTT a7 R E T X VR L Dk
BIEOZENE, +0. 2em OFPFAIZINE -7, £z 26 FiliC
B BEOTVHEIL 0.0lem ThoTz, HITHROFEAE
D0 lem DRIREETH D Z L E2EBEITDHE, 7u—1|
KBFKNLGHE R EY— - T—F a T —IC L D &S
INBEDZEIIEFI NS N EF R D,

8 H 23 BIZ, fmiAKN b i < Bl S A7 -~
YR Tholz (R—1D, TOB, 1 HREREOEIETHK
EKAL &R Y il rTREMENE 2 B b,

2. HiEBSREHEMEICRIETHE N—-3~5
FV, BHRE - RRES L CHREOW TR
T, < OA N MT RALITICERY N S UWHEIBHICI E
STNDN, ZEDHHRITR EWEFIS 1 ~%f5l, 5805
N5, WEFME 455736 555~, HDWL 6505 10
Sy ~HIERREMEOND LN REL 0D 2 ENED LA,
DX BREHENIEZ D, DR BRE L RDDITN
FThb 10 pHEROLEETH 5, TORKEAEL, B
FC5. 9%, FEFRE T 2. 9%, HifAT0.8% Th o7,
INHOHMEE, 5 AFRTIEENEIN 3. 4%, 1.3%,
0.3%, 4B TIEENTIL1.8%, 0.6%, 0.1%& 73
Do WL T DHFEOEE IS U CHERRZ RIS
BRI, ZALH OBMEAHIWH RS 35 Z &N TE S,

FNFRMERAGRBR - O AFEIIR TIL AR T — & ~—
A3 0. 0lmm BN TAER STV 5, HIEREE 10 45 &
L7e5h, stgELiz21 Ao 5 S, JIEMKE 1 45To
FEHEMEL 92 2228 0. 00mm day ' & 72 -7=D1% 11 B4y
ThoTr, IBENKEN-7-DIF, 8 A 23 HIZBIT5
0.09mm day ' TH Y, 21 H43OFEOZL 0. 0lmm day™’
Thole, L EEV, A~FiEE R LT 556121,
10 43RS COREMEZ VT HRAEOREITRE 2
Wewnwx s, Lol BitEExGE T 555120%, 104
A COREEIZHIN X T B EMROBA I B L2 LD
BEAKNT — 2 OiEnNEE L, £, HEMRE 5
rE LTGa, BUHEHE E OF23 0. 00mm day ' & 72 >720
X 18 By, IOBENKE N0 8 A 23 HIZBIT5
0.05mm day ' &, ZEOA U DHECREIIREMINE
7otz

F—2 1 FERECORNEMEERLE L U-BEORIERE
&2 BiftEDZE

253 3 A% 59 6% 105

7H15H 0.00 0.00 0.00 0.00 0.00 0.00
7H18H 0.00 0.00 0.00 0.00 0.00 0.00
7H23H 0.00 0.00 0.00 0.00 0.00 0.00
7H24H 0.00 0.00 0.00 0.00 000 -0.03
7H26H 0.00 0.00 0.00 0.00 -0.01 -0.02

7H27H 0.00 0.00 0.00 0.00 0.00 0.00
7H28H 0.00 0.00 0.00 0.00 0.00 0.00
7H29H 0.00 0.00 0.00 0.00 0.00 0.00

8A6H 0.00 0.00 0.00 0.00 000 o001
8H16H 0.00 0.00 0.00 0.00 000 -0.0171

8A20H 0.00 0.00 0.00 0.00 000 o0.07
8A21H 0.00 0.00 0.00 0.00 0.00 0.00
8H23A o0.01 0.02 001 0.05 0.02 0.09
8A24H 0.00 0.00 0.00 0.00 001 002
8H30H 0.00 0.00 0.00 0.00 0.00 0.00

8A31H 0.00 0.00 0.00 0.00 0.00 0.00
9A2H 0.00 0.00 0.00 0.00 0.00 0.00
9H4H 0.00 0.00 000 o0.0171 0.01 0.03
9A5H 000 -0.0171 -0.01 0.01 -0.01 -002
9H7H 0.00 0.00 0.00 0.00 0.00 0.00
9H8H 0.00 0.00 0.01 000 -0.06 0.04

HAZIZ mm day?, 0.00 TIZARWEEIZARTTELTWD,

V &9

1) 7u— R RAKE (7T r7 AR EKAE
Y= F=Fuh— (FUENER) 1L BEEKN
BUANEA A LTc & 25, Z< OFRtA <2 MIBWT
WHOZEIITEE A EENo T2, Lo IO TR & i
AR FO1TFIZBNTIE, TUXVEFRIZED 15
FROBIE T b Im/ANL 21 0 TV D ATRE RS B > 72,

2) FTUXNFATORMEMBAREF R &ITET
WP LIZE A, WEMREZ 1 505 10 43I2Z
F9 AL 21 HEO S H 10 HRETO. 0lmm day ! LL EoORE
FENAE TS, BIEMINE A 54y & 975 &R LT,
AW TxG & Ui, Jtskmfn’ 1905, 7Tha &
oS E O— A 7 BRI BR R L R TIERNT IR <,
BKHERRITV 2 v FTldZe < ZmkD Ok chH 5,
INEORHRIC LY, — ARG SR I L~
IO DFECTHD Z &, RN 2 i b
MOENED/NSIN &, BEZDIND, Licd > TR
FEOFEREMMOVHIRICELICEAT 2 L3 LLS, =
AENORBRIIK CRBROBRF E21T > C, WET —% D
FEE 2 MR 2 LERH D,

5| A scEk

1) MEBE A F H - Sidle, R C. (2007) AKf7EHHE
FOAROD FRSARBEE DR K B O RAZ TR DN T
IRIC-KEPF 256 20(6) :505-518

(2) BEMEHERERYS (1961) FARHEUKERBRHIBIHE L
(BREKELE BHTHE) 255pp.



