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Study on Necessary discharge of rivers from an ichthyological viewpoint
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A normal discharge 1s defined as the river discharge by which various function of the
river flow can be ensured properly. Water utilization and another eleven factors are
proposed to estimate the normal discharge. These eleven factors include the
shipping, fishing, touring, the preservation of desiable water quality, the landscape,
and the preservation of habitat. The necessary river discharge to ensure the
preservation of habitat and fishing is often estimated by the conditions for fish
inhabitation. So, study group on ecological ichthyology in rivers is organized, and a
concept and concrete calulation procedure concerning the necessary discharge for
the preservation of fish inhabitation are investigated. This reports summarizes the
group’s findings.
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Necessary River Discharge Determination Process



® REOCEMAL L TOERRREORKOE
R b ORERBEORE & KEIEIZ L 01T
I, Tmbb, OTHELLLERE (—
WEREME) ThoTABEOERE LToE
BAZ XBEA 2 K EE SRR SR T D D
Bird 2,

® BETNESHELTEELLZAENI B,
ANOWRITEHETF T HRE D (AR
TORDERBRROERDOBERP L DHE
RO EZT I,

@ ®. @PRAHELVLEREELRET
P

AN AT 2RBEICAERTHAEN S &,
FOERBBREARINOHKBICEBEKT TSR
BirAERTABICHOVTIE. FO4LBRE®
ARBEOBREOBANOLEREL BT
L, ZOE, FNERNHHETHRED
WAHEBHL TEETHARE, £FLO—IF
BieFNAET 2RELRAT248EH W
DT EIHEEBET S, HlAE, ARERINICAE
B350, EIoLHT » FEOXR)INZHEE
TORBCBH L, £2CEINL, SIRUH
FRBE AR TI2ABTHS, Z0LH
AT, EIOEDRICAHET SRR
BE+ aRIC. 22K E DN - T
RWEERPTET, TOBBRHICBITS
A EFBNCHHETSREOSRNB Y BER
Eig D,

£, dBETARE@EOI L, FOLEERE
BRJNOWRICEEEF L QWREIZARY
LEMIZOWTIE, TOABROCARRED
BHEEMELC, ERRESHET &S
VBT C TR RETT 5,

E DERINCAET 2RER., Shihviichh,
FNDOFEDEEZZITEN, ZDIHIb,
BENEEN T, BESRKEVLO, 172
DHLBE AN EEZL TS0, KO
EMNR D & EOEBENREND £ D oA
HhizfthE4 2 B84 “KIOFEICEERK
HIRE” LS, ZhiTik, vk,
Hoag B HITESH B,

2. RRABORTARZE
2—1 MgEKES

AAOHEARIZ, BEICL> THHESR
Y, BEESAERTLOLH D, L
S THRBARBIIHIEIZ L TR RS LDEE
b,

AU OERRBERRICE ST, #K
B (kKA e EIER) 2RBICAEOAR
FARIMNIZ DT T T RAE B E{To -4
B, gAkAOEENMITEAIEE, T (K
b - BAK - dkEE), B (PE - e - PE -
POE - ) . AuaEEs ubdEs) o4
MRz 5yt A 2 kDY, £, HiFki
B (pPAE - REEER) HENRD &M
KESENZZEBMLATHE D,

L, 7R =Tk, AF V7
A bz, YU&FA RxEeF, ¥k
v KV g oRfu bR T o A2 HER
L 72 72 i FupN LS U 23 VG e bk & (K 43 X
NTWD, E2AR, Zh6ORAEIIKRD 2
— 2T HEBAEOEZMEIZIH TILE LR,
L3> T, ZZTORMTHE, LMt
MR HRICEDA L E L, UTFD4
DHIRE 73 ClEDH D Z & L5,

@  AbiEiE Hkk

@  Hdetl® CGRAE - B - dkRE)

@ mEEts (P - s - R - mE -

D

@ BiEks (7P - RRFEE)

2—-2 XNBRAMOEE

AT, YNNI AERT I RAKAHE
Dnh, BROEXRETHY, LLTOOX
OIS T A ®ET S,

© BUCERT I AEBROBIC T AE

@ [EEA

IDEE. HOTERBL T EEERENR N,
i, Zhbxgafe 35, £k, Bk
I OWTIEIB L 2 BB LR E OFD
BEWESD, BEtoABLASRES S,

B, ENOBARIZOWTHE., §TI0E



HLTWabD0LHH0DT, ZZCTRMSA
BicgdTwah, @Rofilokiticisy
THBEBL THLENZIOVTE, &4
BlOABHCERDZ LD LT B,
2—-3 REXBHEORE
BRI, HSEMIINICERT I HRARE
DEBFESEEZ TRETDIIENEET
HEY, HEABLTIZOVWTHRERKES
HFEHLMMTHIERBELYL, —FH, &
REOAERERD &, EWN, 45, BEH
R, BEMCERE LIV —TBR6Hh
Do, T2, AREFHE (FEIROKE, H55r,
#E - BTORY, GH%) »oxdRAfEL:
FN—¥r L, FIL—TrLREAHEL
BELT, RERAROEN, BBICETSXK
B OKEE - R#) »onBEREYRD 2
bLDETDH, BB, T TWHEMITIE,
FESRD BB S REE I - (FAOIAM (&7HA
fraf) £c% &t
(1) Zn—vro7
TN—VE 7%, FRAMEOEI - BH
FOBOEFERCHM - FH ORI Y,
ROX ST,
O BEWoHRS (RN OHEEKE )
PESRIGRT. # k- BETHEM. £7-54%
BEIC LY, B9 TRERST 5,
@ W - FEHH D AT KLy
PESHRF, ML - ETREICEY . F,
H. &k £z2K545, s, #ICEF
EETHHLDIZOWTREES LTHNIC
I,
BELLT, R-1ICHIHEROIRATE
BIN—V P LERERETT,
(2) RRABMEDOEE
(DTN —Er FRERIZETE, BITO
FHETREAELRET B,
D EIEILOBE
i) ZA—7gic, EIRC O W TRbBEN
KEEZLELTLABERET 5.
i) i) CEBESHEABICOWTEIR

VRS BT 5,

i) FN—FORTii) OFESRMES LN
HiEEVNE LT HAENS HITEM
T 5,

iv) BESN-ABEOEINGN Y LB
O—BTHIBEAEIYM L@ T
ZHMEEEBMNT 5B,

7B, LERKEBZFHFIFASFEOABIEE
HOEEITE, MBEWMINIBIT 5 E5ERLK
BEHICHT I HROEEENOS  VAE LR
ET D,

@ BHNLORE

i) ZA—7Ec, BERICAERT AR
ZonT, BLEEOEVATRLERTE
T5,

i) ZA—7&ic, L - BT
DNWTRLEEOEWARERET D,

i) i), i) KVEEORVGTERET S,

iv) BESKAAZAEOH L - B TREIAY
HEHO—JWTHOIGE RN A
Ml cE aAESBEMT 5,

B, LELKBEFESREOREIEK
HOHHEETE, HERINCBT 5B ERK
HEHIZETIRROEREOS A ®
ET 5,

@ NRAEFOBRE

O. QTEREINAMIZONT, HER
KR » fEPHR T, K0HEGAKE, L
WOFEE VB L T AR KA LT
D, 2B, QT®RE LEAEOYEKEX
HED 2{ERE LTS,

U EDEZFICH > T, RibMigic > T
RELBEBELHIZR— 212, FHEY)
DIRRBELBELERRE2E - 3I2TRT,
BB, - 31Tk, 2EO-OHRATELA
T~LTHD,

I TCRYEHMBOLTOMEAEENGR
RAEFRE LY, SHBPREN2ATRE
bRERAHEE LOEESR TV BHELH D,



F—1 EREHEORBRKBOITIL—ELT (BEFH)
Table 1 Example of Groupings of Subject Fish Species in the Tohoku Area
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Table 2 Example of Typical Fish Species in the Tohoku Area
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Table 3 Example of Typical and Subject Fish Species for Each Area
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Table 4 Example of Necessary Hydraulic Conditions for Typical Fish Species(1)
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Table 4 Example of Necessary Hydraulic Conditions for Typical Fish Species(2)
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Table 4 Example of Necessary Hydraulic Conditions for Typical Fish Species(3)
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