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It is important to clarify the relationships of aquatic organisms and matter which make up the river
environment. This report describes the impact of channel work on fish habitat. Next it presents field
experiments for improving benthic fish habitats and shows environmental effects of said improvements. The
report also describes the classification of riffles and pools by local Froude number. Therefore, it shows
changes to benthic fish habitats elucidated by environment indexes of Froude numbers and proportions of

loose stone.
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1. 1ZC&dIZ

RIFANEREDRE - B0217 D 2oIZiE, Ml
1@%54\5)5%%73: ENAIA 287 MK B30 [[HERER
~NOEEREBRIEEL, YO L D RREETHEED
’iﬂ%ﬂ?f?%ﬁﬁ*ﬁﬂ?‘é L IEBERFRECH DY,

ASFNFIBIC B TE B DO EREICRES H
TWABNFH TR ENZRIZ, ARIKREENDOENT
HHEHNNNCBWT, S BRI % 1998~99F12 3K
Mil7zo ZOFER. NHREIOWSUEDEREEFIZ0FRE
1B/ AUEX L, iR T 2 HAAK R & Hhe LT,
METERI20FEREE LTV A RIS X B W TN FhY
HOEBEEIED 720,

TS LA B AR T IR AS E SRR Lo
UTER>TWB 18, (mﬁ?))ﬁ <L REDHEP V. F
= FREDEETHEIRH & W o TR IR D2 b hs D
Vo 2ETIE, MBS TXEICBNTINT A hOEREE
PMENWERZHS I L, AEOERIZELEZIDBLD

LT EODOAECODWTRET 21T 27z, 3ETIX
ZORERICEDENT WY N DERD = DRGSR D
%% L h = S TIX NS BV T20006E 21T 7z
BRI R NARIIC LS B B BEEBR ORI OV T,
T EREANDRE R EBIIITEY 2 2 L &l iz,

2. BRI B B RERE

(AT NF DI HOERE

XI- 1131996 O AN A BT B KL DEEEEE D
28 DT — &I b EIC6 H., 108 D20 T - =34
HBENEBNT, FEARE 3BOMESIEE S
TURETS 7T D, L EibT B EBAITEL L
TWABNF AR, LERAROHAENDE T Ry awy
T B e, VNIRRT UL BEiS TS T, Ak
NS TIXERDIREEINTNWA EEZL NS, COE
TiINFH O H BG4 BIBEOUEE I OV THRET 21T
3o FlNFh U hiddbEE R L UEItH S 05D

—309—



IaDRE ey E_BAS os SA]
e RGN G A

€2 4B
. BE

B m

R 3R 5N
FHRHSREARLR

B ERITRI B B R

SHEGIG o
'i » fw.o« .

]

! ! TEET

HFN| KP210 XPE X 5]
B 518 [ R
0 2
| IS —
X-2 R (B
HES (R b)

‘/

bIe ¢
blo & ¢
blo & d
FEE (2= b)
T~44m T~44m
bl e
X-3 FEthADFE

JINZ534E Us HORGRD S ERIBICERT %0 £2—4%
ZMJATHET 2 REEIOMBOKETH D | DA
BICE S AERT AEERTH DY,

(2) EEYA) I REME

FEOMG L U5 OESN I, REIERE
20.8km, FINEAEST. ko, TR AIELL /19D 25|
TH O, EF/|OKP.21. 05Eic TEFZTER L TS,
1975FICH = 1981 E8H I, TRMEZESHE LTV 5,
Z D%, WEENEAICERI N, BE. FRERIC
FOB 4 LN8HE, HREBC RS TSI T 5o

(3) REHE
B &AL RS. bknith 2 510, kit 5 F T %

REERR G R

.t

TH FEATX

FE-2 BAKHE

T —

AKX & L, 15D A Z T e AR (1=
M) Tk, H DS NS BN DRUE Z TR DEA
BATE LT, ARERE (1= b =)IE4~21n X kT /5
ET~44n ;3 WOEIRRESZE U, (BT 7
HDHERENRR 2, ) ZITV. ZRZNERER TR
R, K FERMR R EAERIRBEICOW TR Lz,
AEXEIE. ERDSHIE TXE. BARXE, diEX
OIXRICHT SN D, HilEE TXHIIERZknTITHD
FEOH B EETHIFREI N, T TITEHD 5205458
LT 5. BAKIZIZE A EFHAS TORVIXET,
B10 Lo 7z B R R OWEMIRTH 5o HUEXTH

=310~



1 JHPAHOFER T

Vitts TIXH HRH] UEIX
IPRAMEL 1,745 (RRAED) 1/100(HEaRAIRL) 1/72 1/61
X 2. 0 kn 2. 2k 2. 6 kn
SR T RH) 29. 7 k' 31. 7 ke? 33. 7 ke
i/ BOHEEE S 1/7 1 /1.5 1/1. 6
9H 127 58 | 78 | 9 | 9F |128| 5A | 7TH | ¥ | 9H |12H} 583 | 7H |
1 0%%mE | ¥ 6 4 23 35 27 29 98 30 87 61 75 97 51 57 70
W% (mm) | 9 9 32 11 33 21 1 37 i1 35 21 1 42 1 9 13
6 0 %KM | M 50 156 182 154 136 275 239 222 263|250 367 210 224 193] 249
FrR (mm) | I 88 189 192 221 173 100 186 179 169 159 174 143 85 108) 128
9 0%&EM | # 134 242 360 325] 265 481 375 437 466] 440 504 317 435 382 410
$rt% (mm) | 3 206 392 399 46| 361 345 416 395 405 390 418 203 303 2501 2%
RO i 0.09] 0.25] -0.45! 0.14] (.23] 0.41] 0.64] 0.59] 0.76] 0.60} 0.44 0.70] 0.52] 0.61] 0.57
g 0.12) 0.22) 0.61] 0.22] 0,29/ 0.24) 0.2% 0.31f 0.22f 0.27] 0.40) 0.11; 0.54] 0.26; 0.33
iR (#| 0.36] 0.26) 0.39) 0.36] (.34{ 0.41] 0.40] 0.55; 0.50] 0.47| 0.41] 0.47) 0.65{ 0.45 (.50
(m/sec) i 0.21; 0.16] 0.28] 0.26] 0.23; 0.28] 0.18] 0.32] 0.31] 0,27 0.26] 0.22{ 0.31} 0.21] 0.25
FK e # 16.7] 14.2| 18.1] 16.2] 16.3] 10.3] 10.2) 12.0] 11.2] 10.9 8.2 6.7] 10.1 7.8 8.
(m) i 14.0] 13.1] 14.0] 13.0) 13.5 8.6 7.1 9.0 8.2l 8.2 9.9 8.8/ 11.0] 10.3] 10.0
N AR 24.7 12.3] 24.6} 12.0| 18.4| 65.7| 37.6; 80.3] 57.3] 60.2| 70.9] 34.7| 114.8] 137.3] 89.4
By | 18.70 11.6] 28.4{ 13.4] 18.0f 32.2| 8.1} 33.1 30.3] 28.4| 28.0] 30.8] 48.0; 22.9} 32.4
WAV ZES SR 53.9 8.0/ 35.2] 27.8{ 31.2{ 23.% 8.2] 36.4] 44.3] 28.2( 27.4 5.4 42.2) 75.8] 37.7
BE (V1o | 29.0) 12.6; 42.4] 27.71 27.9] 15.2 7.6] 15.8] 21.8] 15.1 7.8 7.1]  24.6{ 18.5] 14.5
T S HIREC, —H DR SHO%E 1 T
THARESNTNZH, WL SKIBEREBLTHD, s e |
WIS TR B LTl D LT 5. s, A ax | ammrEmm
BBEAREIIBIT DH. WODFULHFR R AR & 805 Al | ORBIEMG |
s s s o N ol ’ A
BEWITHT, R < CRNASES , Jpio T & At s
B, TIUSK U OKED 25, kdiekaors  Hos A 4G aah e .
AEPE L. WELAOMEIE TEL LOBICEDE, N ) .y "o
I THEBIOR &Y LT E LRI, #ikL ) 070 ™[, .
72 &5 BN R EOEARE LT, 3 DOKH ol o I
DUBEATS T EDEHRTH D, &0 /IS BB 0 02 04 XR(m) 08 08

BGOWREITO L2 FRELTNRVWPSTH 5,

(4) AEHE

19984E9H . 12H. 19994E5H. THOD KRR
15D S DR & P BT (15H X 2 X 4[A=1201
= FF—=4) | K30 & D I 3ARDRENT IR A& F T
FEARAT) DDA HARAE (F) © 22E 12 InOKEROIL
WREE TXECldon) MR TR E (REKEB L NFA
oriif) « KR FoE (6EIKER) ZBIE L. BETT
IS T LB B0, EEREEEEH L EE
WS (RE0ALESGEA > b)) 1202w h5F—4
=EERTHES/ 2=y b F—4 ),
WEKEDRNRENRITIEEI0EIEERITE & &,
FAREFTASEIChE L7 Fa 7 s vy r—e YT
HEGEA L. TED S _BRICah > TEEOEEEZ T
B EAREZREFHEILU 2. 199995 H OFAEIFD A3
BOFHEEITO, IREE2ERE L7z, £25HLSNIN]
DHDEHTZ o =728, 5HOERR(1n HOER/ &
SHIER) 2 &S (2 =y MEICR LT, Veie
L. SilEtiSomEcE->TEBEEWAHEZEH L
=0 F7250mmbA DY FNOMAIZDONTIE, g
LD BEWD Sk 5 7= DEEE D 54 Uiz,

X4 e OKIERS:

(5) BEEHOEEMLDE

BOERICEEMIIERBICEERELEDhTEL, 8
0 Bl BRI AR & SRR A B & OXe 2 IR T
A D, FEPHTR EOFMOMID WX 3%, KSR
WIS L D KFERICX 2T 2 A HAONEY, 22T
YlERIC, ADFRICOREZFE DL EDN TV A HE
CKFEEER L. EREERIEEE LTIV —FE
(Fr)zRv, BERORSE{To . FRdYr ov 24
B L EOMBENH 2 L Ebh T 37,
K-4iEamh Uiz & D ICHERR AR K28k E 1 e
TRHIAEMA( 2=y b )OFERI, #. WoOSFHE
A= b =/liEd~21m X HEW 771m7~44m) DK
FE. HIFEER R UERKTH D, 7)Vv— FEU(Fr) & 88
L OBREAS L, SHORBEIIBNTE, Fr<0.18%8
H Fr0. 1855 & W S AR R S . RERHER
IZEBEMNE, 7N— R X B SIFHFE—BH LT
7o

(6) E£RIRROHTRIDT
FHERAORR. HEXEORERRIX. NFhIh

—311—



06 - ©5798: BAKBRM

] 12 B ARHELEM
= i 3 | O579R REETXM
(53 i i
504 12 :HETXE
o Q i
& 4 LREE (R/100m2)
£ (2
éi(lZ | &) 50

| " O

0 L G |
C 0 e 0008
X-5 WS LXENC BT 2 RREORR
250

gg( 200 | 4 4
2150 - 4
Hg ™ N R= 0.453
NS 100 | AT s
RE N ret W
IN
2 0 a ﬁ“ “A A,

0 — A" A M, AA& ) A

0 20 40 60 80 100
Fa0EE (%)

®-6 RAEOEEENF R HERERE
05 4

0 20

80 100

40 60
REOHE (%)
-7 FEROEEE 7NV — R
H60%. 727 R a3 TH -7z b H2ETICY
DIEFENE &, REITIXZ D2 E SR XHD
HRIREE SR E R, BRI WERRD 1D
& LT, BB T 22 LORET FHRAEIDS
RS L TEhnWI EELISNDE, Tk
. & FRSROEAET PRI, Y7 5~ XOENKRIE
BEELTWDZ e HEEIND,

- EENI O T LGRS — 4 DX B BIEEE

(SH(=w N)EY) ZRLEBDTH B, FHET
ORI e 15 &, WS LXET7 7 k
YavuMEL L, TROBARKE. SRRt Ay
HPMEL LTS, 2 BilifE & HIERMRORER R &%
FRAERBLT2RAERBETH D, FADEIGHREN
WICBWC, ERBERED > 2. 72 R LKA,
FEELOREIZ LD, WEH1/100 £4800T, B
T 5O EREGOMXED1/1.5~1/1.6 L K LT
/TEhE L BB 2604 MmbED MR & Holie L
TCEALIT T, FaOEEDERN.

(7) R TXRAORRE AL,
X-5IX BRI, BB DX & WS TR oD E 17K R,

-2 HABUKERERROIER

20007 H 2000£1 0 A
X | ATPEIX | TOTAL | 2BRIX | ATBAX. | TOTAL
TR N Vi 6 163 79 73 152
=G 12 19 16 13 18 16
OIS 0.09] ©0.06] 0.08] 0.08] 0.10] 0.09
EEKE n 0.221 0.31] 0.27] 0.32] 0.28] 0.30
YH7oE n/sec | 0.19] 0.12[ 0.16 0.22] 0.21[ 0.22

200047 B(HELRD )
FES0CRO) A TERECBIBPAVE A  MIREIE)
~zazl |m
=" .=z 20 s
7R
20004E10 A(HET 4™ ATHE T
e e e e J
EERRX B

-8, HERKERDIRE

SESFEE N Fh Y O BEE OB B R LK
THH. BORESIFHEEFEE R LTS, Z2
THES TXBOFE, KEBLUNT Y S EHED
BRI, X & LTINS W &b 5. 5
W25, T, 95 oFaE L e LT, FKain12HIZB 0 TN
FTHY HDFEEBEEMUN &b bh 3,

XI-6i%. B, diEXEICRIT 35,7, 95 D607 —
& &RV, FEOEEENT AU hOSEEBEEORE
TUTWS, —RIZEEROFBZER . U CGRRME O
FREDEHETH D L SON TN B BEEBEMEDI -
F1RABICALGNEEORESWIRETH 5 LIXR
OF—F AL TR Uz,

X-TiEX-6 & [k BARX L X R BT 55,7,9
HoD07—% 2RV, Frei#&aoEE s oB#EEERL
7ZXTH D, FHBRENZ0.62 & L= o T, T2 Fr
PEERNICBWTERE 2T 28 UTEWTH
B ehs, Freiafe i U CREELDE
EHOMREE FEZ SN B,

3. ABKIRDFRE L TOHER

(1B DRE

s L IX R (E 2. 6km, (s C4E20m) O 12 A
Bk & U CERX(L=40m) & XHRIX (L=30m) % &7
FERXDOEHERDWN D2 L(X-8). A THIZRME
DR EFOEMS LI LIIE D NFAYHDSE
BB ED LT 20 2aBRICHE L. 2
DFF, FHRX & MIRX DERBDENE RS20, T
A TEH U 7= £ BEOR2E D140 D DEERIX,
RIS U Tzo

—312—




rp———t SN
w2 =

5z FEHEN00m")
g5z m“&

ABUKESIC BT 2 TR O 4 IR P ENTZ

FMETRFEAIZ2000ETH TH b, METHROF#AIE2000
FETABII0AICER L 72(5E-4,5), RBTHIE
DOFEORIFRE200’/secFEE D HIZK (3R]
~2m’/sec) EFEERL TUVB,

T2 M THIROERX, MEXONF A HOER
ORIk E 5 R, MRS ADREIDBEEL
2 & D EESI N TN B REOPTOEBRX DIBAHHIRIR
THH. FIIRERIC BV TR & Hof LT 3ERIX
BEINZEEERA RN D5, L LA DM
PLETHL &L BT X > TEE S T B EFTH
HELTOWAZ D5, K-NITaAFBKESEEE RO
FEOOH E AEXEEOEAE & EE 2R LEKT
& %o MMDEFNC BT 2 E BRI ~43E/100m 25 L
T NRUGREOFAERNC BN CEREE HT2E/ 1000
EEL Iz U5,

(2) BB L DM I
K-100EX-9D T 725 — 2 Z R U ¢, R
IKERER E IR DFRIR A LA R D E BRI IEET 5
=8, FEDEE. NFh Y hOEREER XU Froft
Witz R LIz DTH b, FAEFONXE TR
CHIRED =D AR, 4.6B/me. £-3TRLEH
X, BRI FEE4. 46 /m. 5.29)2/mlZiE D0

t FROFA MR OxL i1
—3sA%
1
H
a
AA A\
t 11 21 31 41 51 61 Il 81
M EM () —FLOW
06 TN—FH S FE OXL —REW |
#o04 !
o
1
=
~O02

1 11 21 3 41 51 61 71 81

W (m) —FLOW
80 4 EBR . o« pogif=s >
m"‘ E PR
ﬁ:\g‘ SREERETEYOEL [~ REW
R S840 —37R&
N
RE sosoasasasan
TH
1 i 21 31 41 51 61 i 8t
B (m) —FLOW
§ i
® = a | — .
B RN RBEHLDOEE e mER
RE3 goocacaq s A
N / / | = A%
N ; \ L/
<1 boscosososod
P U TR 05000000000PO0B0008, ., L, ...
' 1 21 31 4 51 61 7 8t
B (m) —FLOW
B-10 FBKESMETHHRODEA, Fro EEBORHET 545
#3 FBEHEHOERH
FRETIXE| BHAKE | EXE
HERRESD INFRUA 18. 2 44. 3 60. 9
M R 7y kyay 29. 6 21. 6 26. 1
(N/100m2) M 47, 8 66. 0 87. 0

FEHED N # 3. 00 6. 56 7. 33

= il 2. 45 2. 36 3. 24
(N/m) # 5.09 3. 07 3. 09
G 3. 79 1. 25 1. 45

HREOTRES NFHUH 2. 72 4. 46 5. 29
EHi-b EEH ADED] 4. 44 2. 16 2. 27
(N/m) LR AR VASIE ) 7.186 6. 62 7.56

T FERXKIZ BN TFERIOFOKIRE D= I LD,
Frivg <. FaOEEDOEVEAREFTDEHE . N
FYADEREES LNREE RS2 0 ERENRE -
Wb be RieFrbiE G CEaOEIEE»
2l elrs, FreFnOEGoBREMIIsI el
7zo TOFER. BEEIAIITIXFr =0. 8 E O HZ &5
T5Z EMFOORBICHRTH B LB 5ND, K
AROERRBICET 2IEL LT, #aodlgeed
ZFrRIRE LTHEIITH 5 52 5o

(3 HMAIRIFRE

FEAHRT (12 BV T AHOBERREDI MO CEETH
D, BEREEIC L > TEEOHRGEREIRE-TLBEE
HhTWb, L ULNFHYHOBEEREI DOV THE
U7=BHNHTE L A SO Z 07 BIUKER I B0 72001
FELAI SO EZE L 2o BE-CXZFOROE
BETH D, IEEKPOKEOFEHEEDFEK L Tz,

—313—



| SE- G THORY

-10-17 (@2, 578 )
BH5 M TEORS

TE6 RREERIC BT B OR

i

RER 3 r HED AL oL, BTCEDS
INFHYADEIHEHE L HD L. ABUKEE 2K T
IRDBHCH o Tz0 Z OPHBEOBIIZ T T v U B
DERDF5 7% LI D IAA TV TERET &7k o 1= ilREME
REBBETEY, BEHOEFEDIERIE» o2 L
FATHEDA CIEFEROIT 5 Z LIIEEL . ZDAID
WTERE E SO IMGE L BIEEDP L EL E X Do
K221RD 2 BLORAPEERXEDFEAET O TR
I, FEIEPHEEXD ERAINCA SNz, 23B10
HIZIXFAEFTORKTOTR, X=X O LR35
RHIHERS N TN Z &5 ERBDHTI3UkELY. 2n
R DAL D KGN0, AR O _FFHE
BHAREE UGERLTWELEZ %o

(4) SEDFRE

FERRIZ L D FFMICIZEREE S LUOVIBRS -0 &
BEIIKRE <o lehh, ABUKES A TR ERED 2
LU TR B K ORIKEIC B TERHEBME T L2
ROV, EBHHEDMETH o

4. iR

1) NFhYhOEBEEIDRNEFIN DS T
KEZBNT, NFhAUhEEERNZREESE LT
ARIBIERWET B0I2, NFhYh KR,
VR, kIR CEMEKEE L OMBEEFREGER.
W LXEOTERKEERELTHIRMPLEL
EZoNl.

2) HBUkEERER. IEOFEEERL D, FAET
WZBIFBENFTAVHOEREE., REREDHZDDE
BRUIEL kol E-FEAMITIEH 2. BAK
B, MEXEOFENREREER L HEBES -
n DA BRIV MEICSEE S Nz,

3) 7 )— REDIKE < UL B I F EHDMER D R
SN NS 725 EHOMERDPRE DI LREDPS,
FrefeiEe U TERRBEOZELERET LIRER. 1
JIJERER R THIEL L COFDEEIZDONT, #
ADENETRE L DHIRIC & > TZDOREEE 2R L.

BifE - ALEERFELMIN A TR ITERETE. B
HFEAES T TIRERTES E Lz, (BN 70y MEfmt5-
WU H—K, NTARLY 200 (Bk) BIEEK, 79 7HLHI
(WR)VEBERICIIIRAEICH - T hZETEEE L
J2o CCIRELTHEZRLE T,

ZHE

1) FFHHET, SR, HAH/ R « )| AREERIR TS, SRR, 2000.

2)BF L3, YRR, Fid) k. EBIA)IIICHIT 2 SO RIS, KT

“Fams8No45,Feb,2001.

3)UN 7m0y Mgt S-: PRRS SRR | GO D ESARRE AR, | i

4)BESE: HADYOKIR, pp662, |11 3AE, 1989.

b)) | [FOR AR () Ry — ARt L, 1997,

6) R, ) |1F, LEHE #mOHRICE &7kl %, ppl81-189, (511
17w 7,199%.

TSI, ENTARGR - SETKEER LR | [ ERRE -7« A Tei
SN=RINC BT 27 OERERE(1T), BMdtSEmed, Feb, 1996.

8 IBURE=, HbbA:, HERE—, ITIEIR, LS : EEA | 2513 ZedE T
EHRERIR T ROE, FRRREEE, IO BT A, Sep, 1999.

) DIFERE, FRRTA L WY HDERIREIC DWW T O —EF R, BMASG

48,Feb, 2000.

(2001. 4. 16 EH)

=31 4=



