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Synopsis

Formation of spawning redds for ayu fish can be affected by both environmental factors and
morphological factors at spring water channel. Thus, regression analysis of presence of spawning
redds and each factor allows for the identification of the underlying effects at both local and sandbar
scales. To evaluate the directly or indirectly effects of water quality, physical variables, meso-scale
riverbed configuration and sandbar variations on spawning redds, we examined the relationships
between distribution of spawning redds and environmental factors. The logistic regression model
indicated that the distribution of redds is affected by turbidity, velocity, depth, meso-scale rived
parameters and several sandbar variation parameters but not affected by water temperature, number
of channels and number of sandbar variations. Recognition of the distribution pattern of spawning
redds at a sandbar scale at spring water channel may be useful to determine areas on which to focus

both future river and reservoir sediment management strategies.
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Fig. 1 Hydrograph of Funagira Dam in 2018 and 2019.
Sampling period are indicated by red circles, the

acquired satellite images are indicated by blue arrows.
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Table 1 Sampling sites and spawning redds presence

(p), absence (a) across the 2 years in the study.

Location

Spring water Spawning
Year Sandbar channel redds

2018  18.6kp-16.2kp, left side bank 16.4
16.4kp-14.2kp, right side bank 14.9kp
14.8kp
14.2kp-9.7kp, right side bank 13.2kp
12.9kp
12.8kp
12.6kp
12.4kp
11.4kp
11.3kp
9.7kp-8.1kp, left side bank 9.0kp
8.9kp
8.5kp
8.3kp
8.7kp-6.6kp, right side bank 7.5kp

2019  17.2kp-14.0kp, right side bank 15kp
14.9kp
14.8kp
14.6kp, upper
14.6kp, lower
14.5kp, upper
14.5kp, middle
14.5kp, lower
11.9kp, upper
11.9kp, middle
11.9kp, lower
11.7kp, upper
11.7kp, middle
11.7kp, lower
9.2kp-7.8kp, left side bank 9.0kp

8.0kp

17.2kp-14.0kp, right side bank

14.0kp-9.7kp, right side bank
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Table 2 The #-test results of the water quality, physical
condition, mesoscale fluvial configuration and sandbar
variation for spring water channels where spawning

redds were presence and absence.
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Variable Parameters t P
Water quality ‘Water temperature -2.420  <0.05
Turbidity 3.340  <0.01
Physical condition Velocity 6.250  <0.01
Depth 2200  <0.05
Meso-scale riverbed ~ Area 0.763  >0.05
configuration Wave length 0320  >0.05
No. of channel -2.406  <0.05
Sinuosity 4371  <0.01
Sandbar variation 1st eroded area -0.561  >0.05
2nd eroded area -0.395  >0.05
Deposited-eroded area 1.652  >0.05
1st deposited area 5.017  <0.01
2nd deposited area -0.546  >0.05
Eroded-deposited area -0.964  >0.05
Total eroded area 0.151  >0.05
Total deposited area 2715  <0.01
Total variation area 1362 >0.05
Deposited/eroded -0.320  >0.05
No. of Ist eroded area -0.477  >0.05
No. of2nd eroded area -0.181  >0.05
No. of deposited-eroded area -0.181  >0.05
No. of 1st deposited area 0978  >0.05
No. of 2nd deposited area 2.129  <0.05
No. of eroded-deposited area 1.839  >0.05
No. of total eroded area 0.978  >0.05
No. of total deposited area 1.526  >0.05
No. of'total variation area 1290  >0.05
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Fig. 2 Comparative box and whisker plots of water temperature, turbidity, flow velocity, depth, mean of number of
channels, sinuosity index, 1% deposited area, total deposited area and number of 2" deposited area for spring water
channels where spawning redds were presence and absence. The lower and upper whiskers correspond to the 10™ and
90t percentiles, respectively. The lower and upper bounds of each box represent quartiles, and the middle line
represents the mesian. Asterisks (P <0.05) and double asterisks (P <0.01) denote statistically significant differences

between distribution based on a Welch #-test.

2.4 fREHERAT EEAREL, il TS TILE 2R, HL, ARG T
BRI D BREL S PEINR DA TR 50 % ITEBORAL KA BT T, KWAEEA 2T
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Table 3 Logistic regression analysis results for the good models fitted to all data set. Designations n is the number of

sampling sites. Akaike's information criterion (AIC), Hosmer-Lemeshow test and presudo-R? (McFadden’s Adjusted

R?) indicates goodness of fit test.

2018 FE DA TlX, 14.9~7.6kp OFiPH TREIIE
TR S FUHEWT G AN FE LTz, —J5, 2019 4T
% 15.0kp~11.9kp O TEEINR D MEFE S AL Lb#g
B B THERR S uT-. T pEBRER O A ME T HE S0
TIEAKEE OBRBESLM:, PR RFE T X —
& — KON E B & % i L7z (Table 2, Fig. 2).
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RABEICIB W CENRBEHE LV ARICH o7 (P<
0.01). /KB, PESNRARET 23.0cm TH Y, FEIH
RER L VARICEP o= (P <0.05). U
RN T A—2—D 55, FHUREEE & W17 TR
MICERB S D™D o7, BN H 2 XM oMK E
BFRTEHWEEL, EIIRARET 1.93, IR
BET227T THY, EINKRAHPEEI/NS o7z (P

<0.05). WEATEEIXFEINIRARE T 1.33, FEUIRIERET
1.12 LFEINRA MDA BEICRE N -7 (P<0.01).
HAKIZ L 2BIMETBE T A =% —D 5 b, IstHEFR
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Fig. 3 Environmental variables, meso-scale fluvial
configuration and sandbar variation predicting presence
of spawning redds for Ayu across the Tenryu river. The
graph corresponds to logistic regression models on a
redds (presence=1;

presence ratio of spawning

absence=0).
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ITEOFHEEHET, EhEh 0.94~2.54km?, 2.26~
4.70km, 1.2 LA EEHEE SN, INEHERETH
DROHERE R, RIREBE, READHELOHRAR RO
T TN Z N 0.23km?2 L _E, 0.053~0.291km?,
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W5 HLERTIE, PEONRIIHER S o 72 (1, 2018
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2.7~10.INTU & HFRE O W (2 BEIN R D IFTEME R 3 i
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RFOBE T, WMEMBICX2ERERACL>TF
U< BEMEND, —FCIRIAGFBERERRK o
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W oHAK (6-7 A, 9-10 A) 1T X 2 WINZEB) & % 7
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i, EEIIRIZER S T\ ieho -2 &b, KE,
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TEEEPICEINRRNIERL SN D Z EB3mB I iz, B
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SN FE, W I E K OWETT BB 2 BEIRR
B O MEFRE X, F N3 0.94~2.54km?, 2.26~
470km, 1.2 U ETHDZ ENHfEE SN, WX T,
FEINER DN E AR & AL 72 #8045 s 1.93 TH -
e e, ZEWIMN D SEIR M~ A 4T
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WA Z ENRBEINT. HAKICK D2WINER &I,
WM OIR A« HEFRE D E KPR S OVEINR ORI H
KL TWAHZ a7, EIRRERICITER - 4
MONRTG UAPEETHLZ LE R L.
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