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Synopsis

Population of Ayu-fish in the lower reaches of the Yodo River System owes to the

number of young fish migrating up-stream from the Osaka Bay in spring to early

summer every year. Variations in the total number of upstream migration have been

attributed to coastal environmental factors affecting survival ratio of the juvenile fish.

In order to predict the number of their upstream migration in the Yodo River, we

made correlation and regression analyses between the annual total number of

upstream migration and a set of coastal environmental factors in the previous autumn

to winter season in the Osaka Bay. Results indicated that cold water temperature less

than 9°C in winter and Chl.a concentration in autumn in the Osaka Bay were

positively correlated with the upstream migration of Ayu-fish to the Yodo River.
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Fig. 1 Location of survey stations on environmental
factors in the Osaka Bay and the Yodo River.
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Table 1 Correlation coefficients between the number of upstream migrants of Ayu fish in the Yodo River and
surface water temperature, total nitrogen, chlorophyll a and the CPUE of clupeoid juveniles in the Osaka Bay,

water temperature, total nitrogen in the estuary, and the mean discharge of the Yodo River.

Month Distance Distance
Factors Sampling (an) from (km) from
stations Jul Aug. Sep Oct. Nov. Dec Jan Feb Mar. Apr. May. Jun mouth of shore
Tiver
0O-5 0.408 0.266 0.112 -0.016 0.111 -0.479 -0.083 -0.197 *.0.747 -0.387 -0.212 0.057 0 0.4
0-4 0.510 0.281 -0.209 0.112 -0.113 -0.532 -0.233 -0.250 *.0.871 -0.420 -0.074 -0.017 0.8 1.2
Amagasaki 0.408 0.077 0.145 -0.095 0.140 *.0.835 -0.137 -0.632 -0.004 -0.648 -0.413 -0.527 1.7 0.6
O-1 0.345 0.278 -0.136 0.052 -0.201 -0.337 -0.561 -0.166 *.0.754 -0.221 -0.164 -0.285 3.4 0.3
Koshienhama -0.276 0.427 0.586 0.401 0.586 -0.210 0.136 0.531 -0.519 -0.591 *.0.945 0.408 5.6 0.1
0-2 0.522 0.140 0.032 -0.016 -0.176 -0.451 -0.585 -0.164 -0.692 -0.370 -0.321 -0.279 6.3 2
C-3 0.144 -0.226 0.111 -0.403 0.139 -0.219 -0.699 -0.631 -0.514 -0.696 -0.583 0.239 6.3 3.4
sea surface 0-6 0.408 0.004 0.024 0.068 -0.083 -0.490 -0.286 -0.146 -0.563 -0.237 -0.310 -0.226 6.8 13
water Nishinomiya 1 -0.243 -0.414 0.134 -0.311 0.089 -0.258 *-0.849 -0.393 0.247 -0.728 0.035 -0.071 79 2.4
temperature Nishinomiya 2 -0.199 0.120 0.150 -0.285 0.234 -0.279 *-0.812 -0.733 0.190 -0.784 -0.448 0.055 11.6 8
“c) B-3 0.135 -0.061 0.090 -0.522 0.128 -0.196 -0.595 *-0.775 -0.292 -0.698 -0.689 -0.177 12.3 5
C-4 0.164 -0.071 0.430 -0.390 -0.068 -0.409 *.0.833 -0.051 -0.304 *-0.849 -0.295 0.011 13.6 16
Kobe 1 -0.232 -0.465 0.458 -0.698 0.150 -0.145 *-0.858 -0.697 0.130 -0.663 -0.113 0.138 14.6 39
Kobe 2 -0.234 0.015 0.380 -0.683 0.128 -0.335 -0.744 -0.519 0.125 -0.753 0.142 -0.056 157 56
Kobe 3 -0.242 0.026 0.024 -0.436 0.100 -0.379 -0.786 -0.650 -0.014 -0.831 -0.238 -0.038 17.3 10.6
B-4 0.008 -0.144 0.348 -0.275 0.039 -0.262 *.0.754 *.0.755 -0.322 -0.735 -0.417 -0.426 17.9 1.9
A-2 -0.042 -0.070 0.203 -0.662 0.105 -0.234 -0.616 *.0.815 -0.405 *.0.872 -0.628 0.098 19.7 6.4
C-5 0.133 -0.199 0.003 -0.371 0.001 -0.262 *-0.789 -0.348 -0.526 -0.467 -0.360 -0.577 21.4 0.9
B-5 0.140 0.013 0.233 -0.397 0.146 -0.325 *-0.755 -0.248 -0.510 *-0.796 -0.431 -0.339 257 3.2
0-5 0.361 0.104 0.484 -0.582 0 0.4
0-4 0.558 0.088 *0.812 0.476 0.8 1.2
Amagasaki 0.024 0.553 0.410 -0.398 -0.157 0.533 1.7 0.6
0O-1 0.212 -0.295 0.424 0.694 34 0.3
Koshienhama -0.471 0.329 -0.925 *0.999 56 0.1
C-3 0.003 -0.218 -0.083 0.158 -0.573 -0.563 *.0.817 -0.144 -0.147 -0.290 -0.503 -0.347 6.3 34
0-2 0.523 0.343 0.581 0.357 6.3 2
0-6 0.290 -0.338 0.272 -0.306 6.8 1.3
total Nishinomiya 1 *0.898 0.335 0.580 -0.156 -0.171 -0.835 -0.100 0.646 **0.985 0.705 0.872 -0.582 79 24
nitrogen  Nishinomiya 2 0.736 0.534 -0.100 0.412 -0.191 -0.442 -0.684 0.341 0.511 0.786 0.031 -0.648 11.6 8
(mg/L) B-3 0.359 -0.027 -0.079 -0.031 -0.289 -0.287 *.0.815 -0.080 -0.139 -0.176 -0.606 0.076 12.3 5
C-4 -0.283 0.217 -0.143 -0.165 -0.433 -0.131 -0.598 -0.615 -0.505 -0.035 0.032 -0.596 13.6 1.6
Kobe 1 *0.913 -0.214 0.437 0.487 -0.382 *-0.958 -0.813 0.151 0.447 0.832 -0.659 -0.367 14.6 39
Kobe 2 *0.898 -0.112 0.609 0.833 -0.226 -0.629 -0.765 0.736 0.754 0.496 *-0.965 -0.530 15.7 5.6
Kobe 3 0.375 0.626 0.301 0.828 0.254 0.042 -0.742 0.323 0.509 0.055 0.913 -0.880 17.3 10.6
B-4 0.242 -0.103 -0.353 0.414 -0.096 -0.474 -0.612 *0.77 -0.286 -0.068 -0.503 0.116 17.9 1.9
A-2 0.075 0.433 -0.303 0.394 -0.272 -0.270 -0.389 -0.283 -0.351 -0.703 -0.548 -0.594 19.7 6.4
C-5 -0.645 -0.291 -0.369 -0.030 -0.366 -0.178 -0.455 -0.612 -0.398 0.432 0.586 -0.009 21.4 0.9
B-5 -0.314 -0.528 -0.107 -0.010 -0.041 -0.332 -0.224 -0.581 -0.321 0.437 -0.539 -0.745 257 32
0-5 -0.401 0.506 0.011 -0.528 0 04
04 -0.047 0.178 -0434 *-0.797 0.8 1.2
Amagasaki 0.077 -0.527 1.7 0.6
O-1 -0.229 -0.208 -0.346 -0.279 34 03
Koshienhama 0.827 5.6 0.1
C-3 -0.111 -0.102 0.104 0.488 -0.315 -0.329 0.384 -0.653 0.519 -0.316 -0.736 -0.616 6.3 3.4
0-2 0.292 0.210 -0.169 -0.650 6.3 2
0-6 0.080 0.112 0.208 -0.218 6.8 13
chlorophyll Nishinomiya 1 79 24
aug/l) Nishinomiya 2 11.6 8
B-3 -0.516 -0.342 -0.371 0.781 -0.342 -0.065 0.428 -0.164 0.801 -0.305 -0.828 -0.606 12.3 5
C-4 -0.273 0.045 -0.286 **0.972 -0.104 -0.394 0.683 -0.578 0.832 0.124 -0.611 -0.505 13.6 16
Kobe 1 14.6 39
Kobe 2 157 5.6
Kobe 3 17.3 10.6
B-4 -0.559 -0.534 -0.332 0.656 0.142 -0.152 0.730 -0.421 0.832 -0.216 -0.620 0.050 17.9 19
A-2 -0.660 -0.243 -0.397  ***0.993 -0.479 -0.131 0.383 0.180 0.818 -0.373 -0.312 -0.501 19.7 6.4
C-5 214 0.9
B-5 0.214 -0.406 *.0.912 0.183 -0.233 0.243 0.870 -0.384 0.849 0.488 -0.665 -0.219 25.7 3.2
Catch of
clupeoid 0116 0604  -0.136  -0498 0718  -0.426 0.209 0.047 0.173
Juveniles(kg
/day)
Water
temperature Denpo 0.437 0.045 -0.171 0.196 -0.168 -0.467 -0.241 -0.057 -0.062 -0.525 -0.363 -0.003
©)
Total
nitrogen  Denpo 0.200 -0.294 -0.230 -0.236 0.136 0414 0.530 0.090 -0.108 -0.049 -0.413 0.206
(mg/L)
Mean
Hirakata -0.103 -0.197 0.260 -0418 -0.252 -0.599 -0.162 -0.148 0.526 0.603 0.366 0.293
flow(m?/s)
* 5% significant, **1% significant, ***0.1% significant Ir|> 0.5
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Fig.2 Relationship between the number of upstream migrants of Ayu fish in the Yodo River and the surface

water temperature at Amagasaki in December, C-4 in January, B-4 in February and O-5 in March.
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Table 2 Correlation coefficients between the
number of upstream migrants of Ayu fish in the
Yodo River and the cumulative sea surface water
temperature from December to March in the
Osaka Bay.

Distance (km) _.
Sampling stations r from mouth of Distance (lm)
. from shore
rver

0-5 **.0.860 0 0.4
0-4 *%.0.920 0.8 1.2
Amagasaki -0.573 1.7 0.6
0O-1 *-0.755 34 0.3
Koshienhama -0.120 5.6 0.1
C-3 -0.563 6.3 3.4
0-2 *.0.749 6.3 2
0-6 -0.627 6.8 1.3
Nishinomiya 1 -0.422 7.9 24
Nishinomiya 2 -0.526 11.6 3
B-3 -0.494 12.3 5
C-4 -0.543 13.6 1.6
Kobe 1 -0.622 14.6 39
Kobe 2 -0.493 157 5.6
Kobe 3 -0.538 17.3 10.6
B-4 -0.560 17.9 1.9
A-2 -0.514 19.7 6.4
C-5 -0.523 21.4 0.9
B-5 -0.543 2577 3.2
* 5% significant, **1% sigmficant. |r|>0.5

B 2% & Wi B bbb 72 <, 12 A:13°C, 1 A :9C,
2H:8C, 3H :9C% TR & LEKNZE < 72 HHH
NHLNT., £z, 12—3 AR bEWHEBENRA D
N7=DE 3 ADOHE 0-4(r = -0.871) TH - 7=. WRIT
12—3 H oA BKIROERE & W EEORRE A7
LA, BHETHERMEVWADHEBENA LI, A
BERAOHBEQ < 0.05)83H b=k, &)1 A
D 4 i FAZRR & Av, ARG TR A5 (0-4), i) A (0-5)
T, 1%AE Th o 7= (Table 2).
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M2 ST, W A6 S AL 721 35 o H S
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W EEE ORICIE, 2B IC A T B E VAR BY
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Kobe 1, Kobe 2, Kobe 3) T7 A, 10 HEkU2—4 H
WCIEOMBAIZIEOME, 12—1 AIZAOMHEBMN A
5iv, {03 (0-1, 0-2, 0-4, Amagasaki) Tix 8—9
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R RE A 2 #is(A-2, C-4) TIEDME TH - 7~
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i 2 < 7 DM R B BT,
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Fig. 3 Relationship between the number of ascending ayu in the Yodo River and the chlorophyll a at C-4 and A-2 in

October, the CPUE of clupeoid juveniles in the Osaka Bay in November and the mean flow in the Yodo River in

April.
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(1) EEFSTICLEHFAR
BINLZHAEHR O L HFGRIRLEN O
Z 1O L, ZEILREICER L, BRI
FOMIELEEE L., ZOREZTALEN 1 o
W7 ETHRVIE L. FRIET VOMEREORRIX,
A, TN+ TRV, ZERIEEIC L
DNATo7=. ZOHFETE, FTHALEE n BT
oy 75 EL, n-l lEFEET—%, 1 {HEREY
FT—HELTAD LM EEOFRIMEZRD, FEHIHE
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Table 38 Predictor variables of environmental factors for

the multiple regression and multilayer perceptron.

Sampling station Factor Month

X; Amagasaki Water temperature(°C) Dec Xa1
X, Nishnomiya 1 Water temperature(°C) Jan. X
X3 Kobel Water temperature(°C) Jan.

X, Nishinomiya2  Water temperature(°C) Jan. Xa3
Xs C-4 Water temperature(°C) Jan.

Xs B-4 Water temperature(°C) Jan. Yo
X; C-5 Water temperature(°C) Jan.

X; B-5 Water temperature(°C) Jan.

X, B-3 Water temperature(°C) Feb. X5
X0 A-2 Water temperature(°C) Feb. Xog
X1 B-4 Water temperature(°C) Feb.

X5 O-5 Water temperature(°C) Mar

X3 O-4 Water temperature(°C) Mar. Xo7
X O-1 Water temperature(°C) Mar

X5 Kobel T-N(mg/L) Dec X
X]c C-3 T-N(mg/L) Jan. X}g
X;; C4 Chl a(ug/L) Oct. X3
X A2 Chl a(ug/L) Oct. X3y
X9 CPUE of clupeoid juveniles(kg/day)  Nov. Xaz
X2 5 Mean flow(m’/s) Apr X33
Y No. of ascending ayu

CHETDHEVIEEL o AR VKL, FETHEEY
SNTBEDOTEEEETNVOWERELTHHDT
HD. REBGEEG=8)IZ LY Kb RMSE K1 MAE
PRV S D& L TR & RA T (Linear 1).

Y = 415049.0969-12158.9586.X, -15612.5702.X,, ~128.2095X,, (1)

RIERIEEOM R L LT, FHME & EHE AR
230 0.9136 & & <, #5 C-4 D 1 A O AKIR(XS),
0-5D 3 A DWHAKBXIDKRIIHDOAL T T A
W REWXINPEN O 7 il E¥E T3 5 0I1IhH
T DI EIRBRINT. WERERE D S EEk
Wk L, Hi& C-4 01 HoWgmKE, #0503
HomKiE, 11 HOA UL YT AN EDE
Repol., Flz, W EHIZHTHIHEDOHEETH
B IEEAREFAR S D MR 0-5 D 3 H DK -0.4745,
M C-4 D1 HoOWimAKIE : -03949, 11 HOoA U
T AR 036 DIATHELELTWNWDH I Lnbh
> 7.

WIZ, BN U 735 & ML) - R0 I
KOS L(X21-X33), EHE LY, EXT@ITh
7o MR O-5 2 & deiE) I D3k > 3 A O i KIR(X27),
s C-4 25 LB IR RO 1 A Ok KiR(X24),
11 ADA U vy T Al R (X32)% AV TR A
BICL D ERIBAON EIT - 2R E FTIORT. £z,
ETNVORKELZ, REBRIEEO=S)ICL Y R L
(Linear 2).

Y =388517.9546 - 245445337, ~135.4617X,,  (2)

REMFEORE L LT, FHME & EZRE O B
Bk 08929 L@, @I Ok 3 H Oy KR

27y e 11 ADA U v T AEEEXZ2)NIENDOT
2 B ETRT ADICEHTH D Z ERREBEN
7. WmEYRRE D S Bk L, I o 3
A oEmAKiE, 11 HOA ULy T AN EDE
K &lpole. Eio, FEHEREIFRED S UE) Ak
D 3 A OEHAKE :-0.7202, 11 HOA T v T Rifa
ME : -0.5374 DIETHELTWD I ERbhol.

(2) Za—S LRy bFIT—0EIFIZEDTFE

BINLEFHAZEOT DL HFEGRA R HENL O
1oL, BihEls: —EoREEIC L= —
TNXy VU= THEBETT VEREH L, THK
JEARZZARAEIC L VR L. ZOBRELTIAL
BB 227D ETHVIR L., RERFEH=8)IT &
Vit RMSE KUY MAE BMEWSH DL LT, HiA
Amagasaki @ 12 H O /K (XT), #15 Nishinomiya
1 ® 1 A OEHKEX2), #5 C-4 D1 H O KR
(X5), H15 B-4 O 1 B OWEHEAKIR(X6), His B-3 D2
H O KR X9), #5 A-2 D 2 A O KIRX10),
W B-4 © 2 H O AKIRXI, A 0-503 HD
HE T KIEL(X12), HiE O-1 © 3 A OgEmEKIR(X14), H#
i Kobe 1 @ 12 HOLRZEFRE(XIS), HiA A2 D 10
Aozvwva7 4valBEXIS), 11 DAL T YT A
WERXINZDALELE LT, BE T A —4:02,
FEHE 03, FHiE=v M6 LTORELE
NI RERFEOFER L LT, FHME & EREDHHE
BA1REK1E 0.9549 & 7 o 7= (Newral 1).

I, B U 7SI E$0% A - Z=Ep9E )2
HEOX ST UL(X21-X33), EHE LY, Thb a2l
B LT, REREFRUFETTH - RiEx B
ot fERE LT, RERKERO 1 HoOWHE
KIR(X22), &I LD 3 A OHFmEKIRX27), KK
FEEO 1 A DREHREWNX29), 11 HDA T TR
W RWX3)ZMHEE LT IBERT A —4:0.2,
FEE 03, PHEI=y FE:2, ELEEEXIC
xH RMSE XY MAE BMEWER E o7, F72,
MREEIZ & 2 FRIME & SZHIE & oo oo #8 BE AR BT
0.9287 & 72 o 7= (Newral 2).

4. RKBREICHETFTZ71IOMLIZHET HE
%

4.1 KRZED®EKE

KR T, 12—5 A0 THEAKIR ARV &3
FEBZL RN LN, IO T 23 R
BET3 ATAICHREY, MONGEENT-HST 4
—SAICAERAOHMBQP<0.09)MRA LN Z LI,
IO, HARTOMfTICHOm LTS EEZ BN
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HOT, EUMBEOTEERE NS, —JF, 12
—3 A 0WKIE LW EEOBRIE, 12 A A, 1
BIZW O bBER 7= R, 2 BIZiA, 3 AN

HoMS THEELRAOMERALN, T Eh, 15C,

11°C, 8C, 11ICEHZ % LW MR D 7 <,
13°C, 9C, 8C, 9C#% NI % & i < 72 S M
NHELNT. 7TAFHEAOGEKEIL 7CULEE S
TWDNR(FED, 2000), AR FIREIZOWT
OFRIZELNR -T2, — KIS, HIEAKED L
[RIX, FEFICERICIRETE DD L, FRIT,
RHEIE OB L0 IEMRRENRE L S
TWAJIIAR, 1996). A [El, 8C, 9CLLT Tl L&
BN 2@mRArEdonzZ &L, 7 LHIER
BCT 2fFRDEFREMEFT LN EE2EHKL T
W5, =L, £ACBWT, —EKEUTTHlE
B2 2 FERELMERT 2 720120%, FIRIZKIRL
SOBRETEREDOERICOWT O HRET 2 XLERH
%, ERMEORBEIL, T ORENSREEAKRICESET
B, IEEE RN ONRBENEE L KIBEOKE L %
g, AKBREWIEEBBHEENRE 2D WOR,
1997). F7-, EEMERFICLERFOREITIKIED LA
THE—RICHEML, WIRFEHANTOMA R ITKIE
WENRD EHEINT 5 & ENTWAHHIR, 1997). 518,
BRNOKIRD, (FHEAOEKIR FR(7C)E FES Z
L, FEAERDoTE. LR o T, BAKETT
%, (FHERDEIREEN RAF CHIITAETFRRETH D
2, BERERS TS TRVWES, AFICE L TKIRIZ
~AFARERERD B, —F, KAKETTIE, €5
RENRBY TR ED, MRICXD =RV X—1HE
MW/ S W28, KR FICHA_RAETERN B D
bOEEZXLND. KRBT, w7727 b
BORELIN 7T v aBEIT11-12 A,
2 AR BIET L 2—5Sug/L 1272 Y, {FHEABOETR
T U N UNEKET TIRESICHER ST, R
TOAEBRKTNICORBY, W IR EL RIF L
HLOLETED.

WAZ, KR L Lo cHEERAOHEBEE <
0.05)8 & bz HSIE, 12 Ao AaEns, 1 AL
PO BEEN BB R, 2 WA, 3 AIEE gk
EBEB LN, Z ORRITHE T OFHEAORET
RO ELVIZHIE L TV B AEEERH 5.
FFI A~ T LR RIZIR KR O R 0 B IR IC
R~ Y (Takahashi et al., 2002), &\ T—¥#I%
WIHLBICBED bO0E I EICofm 25T
(Azuma et al., 2003), FKET 2 LT HERIZEE Y
ORIZA, 2002), & ST LEAES < LT AT
BET5LEX25NTWDS (A, 1990 ; HIED,
2003). F 7o, (FHER ORI T O S5 o Ak i AR TP

ECHER 2.5km LINEEAR D, 1989), LHEBEUKRDL,
2006), & LT 1km DAN(H -, 2002), B CIX
PO WBREICH D 2 ERME SN TN D
(\AKB, 2006). 4 E, 12—3 H ORICAKE & L3
OMICERBRRAOHBENRA LN 13RO 55 9
BRI ER 3 km URICH-T7-. b r2E 2 5bY
5 &, RBRE<TIE, 4F, 12—3 AICHKIR S E
BOMIZH B RAOMEBN b Tz I FHEA R
DAL CER D KIEDPEEL 5 X AEERS 2 5h
L. Fio, WAKEEAERADHEBN LIV HR
IEEFE T O 58 26km OIS FE TN - T
WZoZH LT, BT, WME2 55 15km L
WIZBR BTz, R IIXERE S FEEL,
ZOWMNITEEREMPBHEICE D2 bDOEEZLNT
BY, BINOWIIFENKEL 25 M2, &
BENASHERWIZE FLTWS DO THD. Lz
Do T, BHREIZBWNT, HAnGH 26km O Hi g
WHIENZW LT 2FABNMT 5 2 & id+21c®E
ZHI, TRATHEWVKIEMFHEA O AT EE K
ELTCWDAHEESELEZEX LD, &5, 722X
FNEURER 2V E Wb TR Y (FEADL, 1989) , 4
AeEBHE AR O BT, ) Fe & OMEI D D DR
TAF AN B TR A TE W 208 & Lig 23 -4
LA REENREZOND.

4.2 RKIREDLEFREE

KIE T, 12—3 AOMICH L3k ofica &
MBI < 0.0 ALV, 2 HICIEDOHBENRA S
AW ORIC BN T, EEREEIL 1.0-3.5mg/L &
RIEROREMRSICET 5 EEE(mg/L)% EE -
THY, RERREDO LAR 7 2 {rRICEEE, 4k
EEOLBERELTELELWE EIEE XTIV, 1
—2 AICAOHEN A OB BHER O 2 #AT
%, EEFEBEHEIT0.10—0.77mg/L & FEUEELI T THE
BLTRBY, 2ERBECK TR T {FAICHEEE,
ERAEBODIERE LI bW EEE iz v,
TOZLIZDONWTIE, EERBELMOBREER L
OBRMEORIENME L Bbh 5.

4.3 KBRZDH/OBOT 4L aBfE
KBRECIX, PIELBRKICHTTCOrsra 7 4V
a BEN LT L, BFEOWMEHEBLRIRY,
MM BLITHTTrea 7 40 q BENRLERT S E
WEHENZL R2EAAA LN, 2O L%, &
DO EDOFEIEAETE OB MMFHEA OEE & 2 B8~
Ty NUOBINCES L, R TOT 20 k%
B, WEHICERE L2 boLELLND. KEK
HERMABEE <0005 AN=DE, 9A, 10 AT
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BV, WHEOLEHIHEOHKRTH -7z, O
W, [FERPZHEICSA L TWDEIEE 2L L,
sz )b a BEMFEOARICEBEN R
HZ2TWnZ &iEBEzIiz v,

4.4 RKREDAITOOSRBEES

AT T ARER LW EBOBGRIE, 11 BICA
OFBEFE = 071N A b, HIEBOFHETIET
ANT T R OFNLRES R Z EBGE
A5, 2006), MR TOT &> T ADHAMIL, KE
B2 —RHHIZEHL TV Z éREx1LN5.
T, Tafrial~A Uy, WX TF AU DOIF
ANEET 0L, LICHATVEHEENS. Th
LOZEND, TLA U T REEOMIZ, B
AT VR EOTIMEEE T T 7 bz TO
BANHRESH, Ta0EBITMELDREL 5 £
TWAAREMELEZEZx bND. £/, 9 HoZ oo
AV a RE LW EEROMICEERAOFHBE@P < 0.05)
NHLNTZN, 9 A a7 )V g BED EFR
AV TADERDEM T T 7~ OHEINIC
DRNY, FERIICA T T ADBEMBMFHER D
ERE T EAREERZSZLND. 5T, &I
D ONA T T ARBRIE, BHTHI L
5, 10 AUKRICIE, 7vva 7 4 v a RE LW EKD
MICIEQMHBENR A LA REMERE X b s . 4 E,
AV TALT W B E ORICADHBENA G
N &izoWT, %I E R8T 77
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== A ctual

e=0=Predicted by Newral 1

VE - FEREES R & OBLED HRE R BFIE S 4
LRDPND.

4.5 REIDEREER

VE)I DAY & & Lo BtRIE, 3—4 AICE
OB = 0.526, r = 0.60) A L7z, 3—4 AIZIE
OFBEARHZELNT=DE, 4 AN To T =il -1
W72V, 3—4 HOWRENEN~OW LA g3 rEg
AKeELTHWAREERE X OND. £, FED
TR 300m’/s ZHEZ D EW EENE < BB A
5, 300m/s BATF T ERIT D e o 7

4.6 FRIXOFEE
HEUFAIE P=a—F VR y bT—2 A
THIZAT o7z, BEEUFSHTIC L D EEAICRIRE N
7B ERIT, HE C-4 © 1 A OWiE AR, HS O-5
D3 HOWHRABERL N ADAL Ty T AL
RY, HERNELENST-OIX, HA 0-5 2B
5 3 AoWKIETH -7, HAL O-5 X o Ak
ThD. WA AN TN DA 7 2 AFHEA o EE 2
ERHTHD ZENRMOENTEY (EED, 1989), iE
JNZERBWNT Y, R0F 0 ] OO BREE S 7 HEM D £ 5%
WCHEELZHEZTVWDb0EEZLND. Fiz, HE
C-4 1%, @056 OEREA 13.6km, BEF 1.6km
WZH Y, BAZHOFHASAREDHE RO+ 5
AT HERR D B R ICIE I B % LE TR &
LTEZLND. 11 ADOA TV T A fEEIZON

Predicted by Linear |

Predicted by Newral 2 =@=Predicted by Linear 2

Fig. 5 Results of comparisons among the actual number of upstream migrants of Ayu fish in the Yodo River

and predicted numbers by the model of Linear 1, Linear2, Newral 1 and Newral 2.
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Fig. 6 Changes in the predicted number of upstream migrants of Ayu fish in the Yodo River under the

different mean surface water temperature conditions in the Osaka Bay.

T EThRRZEY TH 5.

WIZ, =a—TF VXY U= 20 BT
HIZ2DWT, AE, B E OB E —E O RLHEITHE,
b THREOESWHIZEBOMAEDEZ R L
7. =a2a—IN0Fy hU—=ZIZOoWTIL, EEIRSD
Brefien, A, B FHALEOMAEDER
ETHDORL L, FRICHEEEZDHZLITLY,
BEORERWTFHEINAREICZRZbDOEEZLND. F
7=, AEIOMIEETIE, T—FEIMDRVICHEEDS
T, BEOEWTHNAEETH D Z E NI NI,
L»L, =a—F %y NU—7 TiE, @RINE
AL, WMEREDOEENRT T v IRy 7 AL
RoTWDHTzD, WMEROEBHEEELGZTND
BWHOFFEIZREETH D720, FERSHOEITITE
EFOTE AT 2 ENEEND.

AEL, FEICERLEZMELZOT—X1X 8 HTH
D, PHIET A EZEL T+ L XS VL, 5%,
F—HOEEE LB, Ehd, BRSO ECTH
ETLVOWENRLETHDLEBbRS. £72, 41
MEL 4 EEOTHET VEAWT, WM EHoT
WEITo 7= & Z A(Fig. 5), WM EHEOHBEIN 2SN T
VN2 H14 45, HI6 4E, H19 403 E5iX, H14 4,
H19 FOFHITIHE, EH#(61,486 )% TEID AR &
720, Hl6 HITFEFENHDOFER LT F7z, K
(HZEHAWT, #EKIEIC L2 LB ORE ST 21T -
72 (Fig. 6). BEESHTOFER L L THlEAED 1C L5
95 & W EEUTH 30,000 BRI T AR E o7,

5. HWRELUIZSRDEE

A CIXENCB T 527 20 L5z Fl+ 5
7o DI KBRS O 1 =k 722 & QNS )1 o SR TR &
WEHOBRE DI L. ZOME, KREOLSE
DHWFKIRD 10C%E a2 3@ 07 P EEAS i
Hb7e<72b, 9C% TEI % &Il < 25 2 &0
bhhole, i, IR E Ry, EIITEELED
TEEINNW B OIMER & 72, FE 34 Ho
A ¥R gD 300m3/s & x5 & EE M AasEm
THZENShoT. Lo T, RELT, IE
MO 7 =3 EE o TR, WK O EER R
FEOAZEO KB L ICHIE 11 HDA TV T
AN B i B B OIS )1 7K D B2 AR 8RN 3 00 K TR
NDETHDL I EDBmoT.

A%, ZOTRERE, WKERECOLZODT
WE R R OHEE 72 & o Bk L CHEBNCIER T
L0, TaOWMEREHETL2EBE2 NS
I S ORI )1 oD B8R 55 22 (K] 00 fF SR 284K & Bl &1 e &
ERLT 2 2 AEHETIZPRT BN LE L 0 D,
2L, TFERREAE R EOERIZE - T, BREE
G OFE A2 OEBEN K E S DOEEFN LD
AZdonhd. 2o, FEMRERTEA~O
FEEMEFE B RE V. SR 5 2014)1%, JHENE R UK
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AT D2 &I &0 BASHEE T o) K OV O B
BRERZ TR 20 INEERGET VA HEEL, K
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