583 5 EER/IPiRBKERIENER R &R 3

FORIERINIREREPERKS LA
REEENERE740-Tv7) ZESHERSE

S¥5&2A7A8

REXKREFKEHRAI4L



B
, %8 7;]-|:|—7 ,7";5_ ;§$m§ ................

AOPON-=
&
% [D
| %8
H
7 S
¥
BT
%
3
(1
:l'
I
>
s
;%
B
%



1. FERSE

Big . S04 5128218 K) 10: 00~12 : 00

1P D0XTV+88E K=

Es . 1. REDRRINRIDARICICAITIZEITIC DT (B=
2. BBEZYY VT OMGICITZEFEAC DINT GRE)D

Z8%%

=R B BEAEZEHR (FER)

MH =B +BEHehE

SH W BIxes ER/IINYISHENE

B5H R—BF 2EE BRARR

AN BE  REREROES BlicR

iy B  BEUWRERBA KERR « BEE KERIMZF
RIS « WABHPI IoFERRY XT MBS 8I8b&

O EZ FBRENKEKEMRS BR

NW ®  PREERERLEHES AXKESHESE

fr 262 RERMRNFEARE 2R

(A+SI8)

aliE 2 REARSHKEKISHT ITRILF—EES
Bk BRIIMEHEREER




2. E8MI7A0—TFVI7ZESEENE

E8OER)IIRKE m%$WK9A% BESENERT DA 0—7P v TIEER
EZSHME  (2020F10828HBE)

1. BER
SRR EERIABNRFNESHIN O LRIV F—EBL VY —([CEF I IIRHSUE Z 5K

2 QA—F/JILDBC\:@ é@/}lbh@@%b'lglujb\t

O MY ARRECRBEDRNOBHE SEERSINTIND, FEW EIKREZYU VDT D, 1 U
DFHEZEICDUNT, TERSINIC,

OZ8N'5ld. MFOCERZIRLE,
c BEODIALA—SWEDRH. I LATREFAIDOHEBTWRAIC KDEMOBEZHART

3. BBEDREEIBRUBEBXYT I IZADITEICDINT

O MaBXy >V AFHE,. 118118~11830HDOX YT F I RAEREEICEE I D LN, FEDEA
ERTKE E’&ﬂbﬁ%c‘_c‘:b"@%éf'@ SRS EREECHRE UCERBEEE THd, | CV\DREICD

NWCERISEL, ZEDSE. MFOTERZEIENC,
= é?ﬁ)‘:tﬁ)’(i@&%%ﬂ ZLDERPOBESRNTIEDRE. NIBOEFOLORBEOBEEZEE
* RNBEDRDNTTLRICANDHKD, RODSTWHESE J ROEGEAICIIHRLEHIR
- 108 TNEMEOY T8 EHRDICDONTIE. 10820805 MROBHRIEE L TN ENER
A1/ D EDREX YT T Y AIMECIERE, REX YT Y ADTHIREHEIREE

4, BELSET@EBICHTDIEIERFINRIC DT

O NEESETRBENTORIEDEEE - REBTENIERSNITBEERED DIETEND, HEXTERDIREID
NB(FEL, | CVDFHBFRICDOWNT, TESNIS,

OZ %D‘b@l‘é‘%laﬁb\jf'




3. MR RIDEBEAXNRKICRITT-#RET

O[%K]
< SBRBEKBSICREBICER (B 1) DRELULLED. MNOBRZEHC L/7‘733;
FOHITZIEOMNRE U TERELTND, LAOLEDS, PFEEHKEORETINIE
ﬁfD(EIEH’F%’(Dﬁéd)X JTTJZLDD‘E%Z@EEI?D‘ﬁBE@'%%U)U% E’Zf% L/’Cb\éo

£1 Y1 ORERR
O 12’]/ J:L%Elc.ﬁ%éﬂd@gjlc_,ufl?éﬂén%%
« RELEBERASID SEHNHIR UBIESN TVNDCEHTEE

« RELGEBORILEIC TEE LITOERIEFHNE O, LEDEREN A E—ER > TNDERETE
=ILED HIZEHEEITEREEEA

~ L% ARUEE FEEh RB— 3



3. MAXNEIDEAREKIZR ITT-1R5T

O KIEBRERERDETE
« BE T — )LOKFEEMINICERIESE T, RRICEEEDITD
« N5 &DEEI@W*’EH R%mo CH &’DD‘JOD VO DBEEDRE TR

- % = xR T
72 7z ] h=EAy ST SRR T
Casel (2012FHS) IR 201 2F RS - —
Case? (2022FES) 201 2F A% NIEHEET BXISRA [ IRRIERTESE (T —/ILMD~®)
e s WXEA  RRUETRE (T—/ILO~®)
o - e gt s TREISAD WX | UERR THEICE L aE D BE
Case3 (Xjﬁlﬁﬁ) Xjﬁﬁlufuﬂéigﬁ 201 Zfﬁaﬂé‘g{ﬁ .3'5@’}% B(c_ﬁ%ﬁzgag ?ﬁ,.‘ﬁ@ EE’IKXjEﬁIEB%EFﬁWTE'ﬂ:
BEQ  ALDOFEERFHIE IRE

<LER R i¥ e

‘—J:)FLTU_ -Fuu,Tj_—’
@@@ﬂ@'-"@@db@@@@@@@@ﬂ‘@ﬂ i (

Casel XIRTFHRERL Case3 & T ENNC LS E TS

—ER73 Pin < ER5 TRo—
ﬁﬁ‘ @F@@ SepieopEeuEsBEes ®@®®®i‘®i‘®@" ®@i‘@ @i‘@i‘@iﬁﬂﬁﬁﬁﬁﬁﬁﬂﬁ
Case? IHRHIT B Case3 XJHRITZ ERDICEE

X BBONYFUIERICXIRIEZRE D D




4.

FETZA2YVY O#EL-IYE A

O 2022F ERmREIER
. uﬁélat 7(*” « INEE . tit*b%ﬁ ERR L_'C}ﬁﬁébilh_dié?’}%ﬁﬁ i

o

BENTRERR (AREE)  BEAJRERS (Ve ) JoER
« SBEEIEIE. 2022F6c 60BN 5 7H48OIIEN2OB =N
- 1BORERFEIE. OFHS17RFETCOIREE L. NAIDLOIRIZ1F-EC EDSOIEN

>k
=i
o
o
07
04
B
Ik

a .
B85 1 TRIt#RIEE (i)

\@ 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
IHH (H2A)EERE | (HOB)AEEE | (H26)EEFE | (H2TEEBE | (HOQ)AEHE | (HO)ME B | (H30)AEE | (RDAEFE | (ROFEE | (RIEFE| (ROFEE
KAfE 14 17 14 12 12 12 11 8 13 13 14
/iR E 14 13 11 9 9 13 8 10 13 15 15
TEHXHE 9 9 7 15 12 15 15 16 16 16 15
kil 22 24 19 21 19 24 19 21 24 24 22

« 2022FEO=AOMERRB2218, fiBEH (451281 ROPIDEGRE (2,380
BX) [FHIC2012FEICRNT2EBBICZL, M LHDZV\EEEREE. 771
AAAND. D04, FDOIYVIRUFETEELTUEN

=MONICHEL T, REDHEEI 171 TWBLES



4. RUEE=R) 7 OBBELE-IYEA
O EHEDNABEDBHCEHE
ERORACS ST Y UREC ST, SEROREIBIEE T IRELTIS

:éﬁﬁ*E/\ODEQFJODEiJﬁéZ 258 %E?@J:?T%5€éﬁ§03}ﬁﬁih_éiK)ﬁa*ﬁ$503 MEDTZRUNC & & ke
Lﬁ?ﬁmug'%f . /ﬁé: LU TIRIEEDNADY BEDVES =l D) ceE
O BEFE

°@§Lmﬁm1m5CR@§®TMHQSm5( +4m5)Tﬂﬂé%K35

)/‘ ] I

i | IR | BB TR LS ﬁ*gﬂ
« FOKUTZK (BEIR) [CHTDNCSEINDEDIER., HOHONBBIZEEENSEYBERD
DNAE”WUT K®$LTT§5@®E%WAEEE§5(@Qhﬂmﬁ%HTg)

DI DIRIERIS, = s v@71®ﬂtﬁﬁﬂ,%ﬁﬁﬁ§
35% (P, Oﬁ{ Z%DU%)@ e ) KU H5EFE
EEDNARBEIES oK (&iIR) ¥ T S A
XHIN—D—F ¢ VT  [REOBEH O361%1A 161818
UPILE A APCRE  TPI0@EEEY (268X 9E/BX 4150 SAEK




=32V 0 OiRLI-HRYEH

JiER (RiE)

4. BT

O CNETHFUT

» 2021 FE C2022FEDIREDNARE (X5/V—3
2012152022F

DIE ELJZ% R FRE
B C=DOaEMENRIL

RRBHMDGFHI,
- SREIC BT SRERIDOW FIRNRIOENZHE

1 V3K [CKDERSNIC

OA4»7 W72 95«4 Ov=kvay @ av/RIE

o B owv—>1 [O7—72 @ IL—F3l ¥V —T4(z0ni)
OIREDNARE (XH/N—D—F 1 VITEA] OumiRE
118 7& | 3E| 38’ |uE | ¢
r—2x1 r—2x2 r—2X3
%ﬁ(@\ETI)ILjﬂﬁ ﬁlﬁ @\EiiﬁjﬁwiﬁfﬁDNA ﬁ\E-FI)ILjﬂﬁo)i_i&-DNA A B R— R AB— AT
LR HEREEA HEREER T . Tt -
R TS ERE
CEICKRBREEEAT DRE
FEIDNEREEERT DRE
CEFICEEOTREEEATDRE

| ARINRICERRRENH SNIRV\EE



4. RUEE=2 Y OEFRL-IYEA

O INFTCOHITHKBR (P

« PA0OBM EHOEERNZS L,

DCENZBL,

DEAEED

77 1MDNAE C ¥ EHOEICIERUVERERERDE 5N

IRIEDNAZD 79:[_5—5 CEICKDT,
D TEBOEEM D RIR

PAOHMFHZHIRERET S C

O ’Sféd)ﬁﬂ

:,7@0?7710

20194 2020
20 - 120 5 1
] [}
(] ] )
16 . A 1 _ 100 - 4]
¥ *¥ . . ¥
s - o B o | " 0.66(p<0.00'1..).. &
Bz g = % ° B3
5 r=0.42(NS) 591 %e ° %’
281y = Lbe o . H2Q
r ® A 40 1 e’ o r
P ) [ -1 M 8
4 apo, 1
(9 20 195" @
(] P
0 T T T ] d 0 e—o
0 300 600 900 1200 0 3000 6000 9000 12000 0
7 L.DNAZ (copies/L) 7 2.DNAE (copies/L)

20214

< r=0.66(NS)

100

200

300

7 2.DNAZ (cop ies/L)

B F)

T MR

120 -

100 A

80

60 1

40 |

20

0

20224E
(]
)
r=0.82(p<0.001) .+"
o
‘o
e
(o8 o°
0 5000 10000 15000

7 LDNAZ (copies/L)

PI1DNASE P ME FHERMOBER CRKE&E) [ PILY 1 HAPCRE]

T7ﬁ;-@i§§é:£5i

EDNAREZHEA L TEhE
W EREVY_277)0] ZEE L. SPEUKS AfEE

SEBORT I —)I/

FE| 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033
IR O () A ( o (] L g © © © © 2 © ©
BRIEDNAAE O O O [ (] (] ([ J ( o o o
EZRYVIRAEYZ AT IL(R) VR
JHARA—=T v TEES \ 60

@tk O:ftH @& ERWEER OhREEHKFEERICER

EEEN

Y, 7%%%?7?5?35:2(7? ERI“DNAUE: EEE@C Lz Iﬁlﬂﬁf\iﬁﬁﬂ'é
. iﬁiﬁDNAaﬁﬂé’\*& > FH




=2 w5
5 SSHE
1. BABORRXETDAERICAITIEESIC DU T [EESIE)

O MENPWLIRIE] & TRBOWIKEIEZES I CCICRDIYIIRIE] DERDIAEZZHDIC
HD, ATFBHEIEIICAB I DIERAXIRORYICHIT T, KEEEEEEDENMT — ADIEFT
PatC DOV TERSNIS
OZEN'SIEIMTOCERRZIRLE

« IREYCASEDBHIRMIIEIXA Y T Y RIR FEDBERMEESORERERZ51E LIZTIDKL)
 FICNRAIOEBADBD I WHEBRIRNR ZB I A CHEREEDHKERBRD TETDEKX)
c RBIEOEA Y2 IRIFORRIE. EBFEDHNIC U TBIMIHHE L THRIELTERUL)

2. J%\EJE:S"J )ﬁ‘%&%ﬁll@ljﬁﬁyﬁ%ﬂé’jlijb\f (ERESIE]

RIANEDE 1[373‘7&(/\L_CE%‘L%‘)LB'J(L_EEEM\géf&bd)ﬁ FEE L/TI—EI”‘EDNAZ)‘J@E_JE
Dﬁa\jéﬂ“‘&)%;c‘: S - : CEMLTIED
5 EIE P RE VY :17)1/ 7& géptﬁb\ﬁﬁiéﬂf
O;zﬁb\blatLl_FGDC“é‘%élgb\f
- IRIEDNABAEIL. SADLERETRBZE. ENEOINIXEMEBEBIOND
* DT DRDIENDTDCKDIREFNSZ 5NN RIEDNAFEZE > CRUVISHAICE
89 @ C CTRADARBRBICDENDNDE LINISL)
- IRIEDNASBE DT =Y DERICKDBEARBOERIEINDDDLDICEDEEZASND
« BBRT Y THICH. BR/IIDOINREMIZICERAEE LTI DOD




Article

Effectiveness of New Rock-Ramp Fishway at Miyanaka Intake
Dam Compared with Existing Large and Small
Stair-Type Fishways
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Abstract: The migration of fish is influenced by the unique environmental characteristics of the
destination and migratory habitat preferences. There are three fishways in Miyanaka Intake Dam.
The rock-ramp fishway was newly established in 2012, creating an environment with different flow
velocities and water depths. The purpose of this study was to investigate the effectiveness of the
new rock-ramp fishway for native fish through two surveys. In the first survey, traps were installed
during the survey period in all three fishways and all fish were caught. The run-up environment was
quantified by measuring the flow velocity. In the second survey, fish were caught by spectrum meth-
ods upstream and downstream from the dam. It was found that bottom-dwelling fish and swimming
fish not bound to the bottom with low migration abilities used the rock-ramp fishway for migration
and as a habitat. After the new rock-ramp fishway was built, catches increased upstream from the
dam. Further, the rock-ramp fishway is a potential habitat for certain species, such as Cottus pollux.
As this is the first study to demonstrate the effectiveness of rock-ramp fishways, the research results
are expected to be valuable to fishery managers and those planning river engineering projects.

Keywords: rock-ramp fishway; bottom-dwelling fish; fish biodiversity; river continuity; diadromous
migratory fish; Plecoglossus altivelis
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