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Synopsis

The objective of this study is to show detailed analyzed results about the relations
between upstream migration of sweetfish and water temperature at Nagara river, which
were used in the study of Suzuki et al. (2014). Daily number of upstream migration data
of sweetfish at Nagara river barrage, water temperature data at Ise-Oohashi bridge from
water information system, and sea surface temperature (SST) at Ise Bay by Mie
Prefecture Fisheries Research Institute were used.

SST has good correlation with the total number 1% excess date. As SST becomes
higher, the date becomes late. River water temperature has good correlation with the
first group 5% excess date. As the river water temperature becomes higher, the date
becomes early, which is the reverse tendency to SST. Water temperature difference
(sea-river) has the good correlation with the first group 5% excess date. As the water
temperature difference becomes higher, the upstream migration date becomes early. By
these analyses, it is concluded that the first group 5% excess date is an effective index
for the upstream migration start timing, and that water temperature difference (sea-river)
is an effective water temperature index for the migration.

F—D—F: 7o, @k, WEEAR, KR, WIEERSEET L
Keywords: sweetfish, upstream migration, sea surface temperature, river water
temperature, coupled river-ocean model
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Fig.1 Daily number of upstream migration of
sweetfish at Nagara river barrage. 10 days moving
averaged data are shown.
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Fig.2 Same as Fig.1, but for the data of 2008 are
shown. Shaded area is defined as the first group of
upstream migration.
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Table 1 Number and dates of the upstream migration of sweetfish at Nagara river. Total migration number, date of the
first migration, total number 1% excess date, 5% excess date, 50% excess date, last date of the first migration group,
total number of the first migration group, the first group number 5% excess date, and migration number increase 400

excess date are shown.

Upstream 2003 2004 2005 2006 2007 2008 2009 2010
migration
Total number 437,696 315,018 70,157 130,024 785,887 12,695,955 | 2,174,478 471,415
Date of

. 10-Feb 6-Feb 19-Feb 17-Feb 7-Feb 5-Feb 10-Feb 14-Feb
the first mig.
1% excess date 26—Mar 18—-Mar 3—Apr 12-Mar 6-Apr 30-Mar 12-Apr 7-Apr
5% excess date 6—Apr 27-Mar 6—Apr 15-Apr 19-Apr 3—-Apr 15-Apr 19-Apr
50% excess date 5—May 29-Apr 26—Apr 21-May 4-May 2—May 2—May 13-May
Last date of
the first group 12-Apr 26—Mar 9-Apr 21-Mar 14-Apr 10-Apr 23-Apr 16—-Apr
Total number of

35,972 15,153 6,317 3,928 17,426 295,822 407,244 22,417

the first group
The first group 21-Mar 15-Mar 2-Apr 11-Mar 4-Mar 28-Mar 12-Apr 27-Mar
5% excess date
Number increase 24-Mar 15-Mar 4-Apr 11-Mar 2-Apr 22-Mar 10-Apr 7-Apr
400 excess date
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Fig.3 Ise-Oohashi observation station (Large marker). Month

From water information system http://www1.river.go.jp/. Fig.5 Monthly mean water temperature at Ise-Oohashi
(river) and SST st.1 (ocean). Monthly mean data were

Table 2 Detailed information of Ise-Oohashi station. calculated from 2001 to 2011.
Name Ise-Oohashi (Nagara river)
Observed data Water quality, bottom quality Monthly mean water tem. difference (SST st.1 - river)
Station number| 405091285515160 5
River system Kiso river 53 4 ) |
River Nagara river g3
Address Nagashima, Kuwana city, Mi¢ é 2
pref. ; 1
Latitude Lat. 35 05’ 00 ; T3, \e s &5 ¢ o 10 u b
Longitude Lon. 136 41’ 42 st N
2 Month

Fig.6 Monthly mean water temperature difference
between ocean and river (SST st.1-river). Monthly mean
data were calculated from 2001 to 2011.
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Fig.4 Observation points at Ise Bay by Mie Prefecture moTRD.
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Table 3 Detailed information of Ise Bay observation. ERBRAFERPRKED bRE CGHERDRICL D A
Frequency once a month LOKEBMET L2WZ EIZER LTS, 430D
No. of points 16 defined points AT TIEIIIKIZR T S RO EF-& B
Observation Water temperature, salinity RENR Y, IR HEEAR S 0 b < 72

elements current direction and speed, v, 3H‘i VG@@F‘“—J? SUIL A RS Iiig.GG:l:tﬂ SER DK
turbidity, DO, chlorophyll a, R GEmEmAKE—FIKR) 257, 401 66H F
oH, COD, NHA-N, NO2-N, THARZES VG L, WIKRASBEAR LY b &
NO3-N, PO4-P, plankton <7 DMMA BT S,
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Fig.11 Daily water temperature difference (SST st.1 —
river) at the year 2004. Water temepratures of sea and
river were calculated by coupled river-ocean model
(suzuki, 2014), and the temperature biases were corrected
using bias data between model results and observations.
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Table 4 Water temperature SSTY at st.1 from 2003 to 2010.

\SNSaTteSrt.tfmp' 2003 2004 2005 2006 2007 2008 2009 2010
January 8.74 11.20 11.80 8.72 11.44 10.14 11.19 11.38
February 8.57 9.34 10.18 7.18 10.29 9.43 10.41 10.07
March 9.26 10.00 9.41 9.05 11.51 10.97 10.80 10.34
April 12.14 13.07 13.88 10.50 12.48 12.54 12.67 12.10
May 14.69 16.90 17.23 18.09 17.66 18.00 15.74 18.82
June 22.08 21.88 22.31 18.17 23.25 21.62 19.88 21.15
July 22.53 24.95 23.57 22.14 23.43 24.14 23.70 22.71
August 26.91 27.68 28.38 26.01 27.81 27.44 27.09 29.68
September 24.42 26.35 25.20 25.55 27.57 25.49 23.50 30.55
October 21.28 20.41 23.52 22.10 21.62 22.44 20.93 21.81
November 20.17 22.64 19.52 20.81 16.53 19.28 18.39 19.24
December 17.81 16.94 11.32 12.99 14.27 14.68 16.29 15.63
Mean temp. 2003 2004 2005 2006 2007 2008 2009 2010
Jan-Mar 8.86 10.18 10.46 8.32 11.08 10.18 10.80 10.60
Mar-Apr 10.70 11.54 11.65 9.78 12.00 11.76 11.74 11.22
Apr-May 13.42 14.99 15.56 14.30 15.07 15.27 14.21 15.46
Feb-Jun 13.35 14.24 14.60 12.60 15.04 14.51 13.90 14.50
Prev. Nov-Dec 13.60 18.99 19.79 15.42 16.90 15.40 16.98 17.34
Table 5 Water temperature SSTY at st.2 from 2003 to 2010.

\Skéa,;e;.t;mp' 2003 2004 2005 2006 2007 2008 2009 2010
January 8.57 10.72 10.91 8.44 10.13 10.74 10.35 10.42
February 8.07 9.24 9.48 7.52 10.73 8.58 10.35 9.08
March 8.98 10.02 9.77 8.71 11.46 10.28 10.34 10.90
April 11.71 12.55 13.25 10.14 12.33 13.05 12.00 11.98
May 15.43 17.29 17.87 18.22 17.43 17.68 16.80 18.57
June 21.86 21.53 22.00 19.16 22.98 20.60 20.35 20.51
July 22.88 25.29 24.35 21.06 23.48 23.99 23.78 22.49
August 25.53 27.79 27.51 26.00 27.14 27.04 26.68 29.33
September 24.50 26.20 25.30 25.89 27.09 25.87 24.20 30.21
October 21.14 21.19 23.34 22.71 21.31 22.53 20.75 21.73
November 18.24 21.73 19.91 21.07 16.72 19.75 19.47 18.70
December 15.81 17.43 12.37 13.70 15.36 15.27 15.79 15.24
Mean temp. 2003 2004 2005 2006 2007 2008 2009 2010
Jan-Mar 8.54 9.99 10.05 8.22 10.77 9.87 10.35 10.13
Mar-Apr 10.35 11.29 11.51 9.43 11.90 11.67 11.17 11.44
Apr-May 13.57 14.92 15.56 14.18 14.88 15.37 14.40 15.28
Feb-Jun 13.21 14.13 14.47 12.75 14.99 14.04 13.97 14.21
Prev. Nov-Dec 15.12 17.03 19.58 16.14 17.39 16.04 17.51 17.63
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Table 6 Water temperaturéC() at Nagara river Ise-Oohashi from 2003 to 2010.

Water temp. 2003 2004 2005 2006 2007 2008 2009 2010
Nagara river

January 5.50 8.10 6.30 5.50 7.30 6.80 6.70 5.00
February 5.30 6.80 5.00 5.80 8.40 6.30 6.50 6.80
March 7.00 8.50 7.00 10.00 10.80 7.00 9.00 9.40
April 15.00 17.00 12.00 12.00 14.20 15.40 12.90 12.30
May 20.50 17.00 17.00 18.00 21.30 19.40 21.00 17.00
June 21.00 22.00 21.00 23.00 22.10 19.00 22.30 19.70
July 21.90 27.00 21.00 25.10 22.40 21.00 24.40 21.00
August 27.20 26.00 29.00 24.30 27.00 30.10 26.30 26.60
September 25.80 22.00 24.50 25.60 26.30 24.90 25.60 30.80
October 19.00 17.80 23.00 21.80 20.60 20.10 18.10 20.40
November 17.00 14.50 15.00 15.80 16.90 14.70 15.80 14.20
December 12.80 11.00 10.00 12.20 10.20 9.90 11.70 11.50
Mean temp. 2003 2004 2005 2006 2007 2008 2009 2010
Jan-Mar 5.93 7.80 6.10 7.10 8.83 6.70 7.40 7.07
Mar—Apr 11.00 12.75 9.50 11.00 12.50 11.20 10.95 10.85
Apr-May 17.75 17.00 14.50 15.00 17.75 17.40 16.95 14.65
Feb-Jun 13.76 14.26 12.40 13.76 15.36 13.42 14.34 13.04
Prev. Nov-Dec 11.00 14.90 12.75 12.50 14.00 13.55 12.30 13.75
Table 7 Mean water temperatur€) and difference (SST — river) from 2003 to 2010.

Mean temp. 2003 2004 2005 2006 2007 2008 2009 2010
Mar—Apr

SST st.1 10.70 11.54 11.65 9.78 12.00 11.76 11.74 11.22
SST st.2 10.35 11.29 11.51 9.43 11.90 11.67 11.17 11.44
Difference

ST et 1 - river 0.30 1.22 2.15 1.23 0.50 0.56 0.79 0.37
Difference -0.65 ~1.47 2.01 -1.58 -0.61 0.47 0.22 0.59
SST st.2 — river
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Fig.7 Relation between sweetfish migration and water temperature SST st.1, (a) date of the first migration, (b)
total number 1% excess date, (c) 5% excess, (d) 50% excess, (e) first group 5% excess , (f) number increase 400
excess, and (g),(h) total number of migration.
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Fig.8 Same as Fig.7 but for water temperature SST st.2.
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Fig.9 Same as Fig.7 but for water temperature at Nagara river.
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Fig.10 Same as Fig.7 but for the mean water temperature difference (SST - river).
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