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Fig. 2. The location of selected tidal rivers using complementarity analysis. The lines for each river correspond to the results of the
complementarity analysis and to the Wildlife Protection Areas. The bold straight and dotted lines show the tidal rivers with
protection, while the thin lmes show the tidal rivers without protection. The straight lines show the selected tidal nvers, and the

dotted lines show the tidal nvers that were not selected. The numbers shown in each tidal river correspond to Table 1.

1.2-10 BEMIOH-REBEEDFVAIISKE (Tanabe et al. 2022)

Hi#t : Atsushi Tanabe, Tomoko Minagawa, Akihiko Koyama: Selection of tidal rivers for estuarine waterbird
diversity conservation in Japanusing the National Censuses on River Environments data, Biogeography 24.9-

24.Sep.20,2022
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ZiT o7z, CCA TIXAEWIZHBIMEDIRVAES GRAMRE., &, Ikt oS, vv b
DEIE) H*ERW, D= OREREENFCHE S R O EE ST H I LR I

(Table2).
X WROEIEIT, RETRAE LW OEIE & OMBEREWZ OS5 RS

Fig.2 Dendrogrm of the result Number of sites in

of two-way indicator species Division 1 Division 2 Division 3 Division 4 Summer/Winter

anmalvsis (TWINSPAN) based on o

crab fauna Aal Saba R(S/W: 3/1)

11 sites | [ho R (S'W: 4/3)

Aa .
2 sites M Fv: 0594
bl Aa2 | SabaR(SW:3/1)
A_ HEv 0829 11sites | o R (S/'W: 3/4)
38 sites
Ab Saba R.(S/W: 1/0)
16 sites | Tho R (S/W: &/7)
. Eigenvalue
144 sites A - - )

(Ev:0.217) Ba | SabaR(S/W:4/8)

25 sites | 1bo R, (S/W: 8/5)
LI | . Bbl | SabaR(sw: 113)

106 sites 34 sites | [bo R, (S/W: 6/14)

Bb

L H Ev: 0,452 2 Saba R_(S/W: 0/9

81 sites Bb_' Sahm LA )

29 sites | 1ho R, (S/W: 8/3)

Ev: 0.352
Bb3 Saba R.(S/W: 83)
18 s1tes | [bo R (S/W: 6/1)

Table 2 Summary results of the best canonical correspondence analysis (CCA) and intra-set correlations between the four axes and environmental

variables
Axis 1 Axis 2 Axis 3 Axis 4
Eigenvalue 0.622 0.526 0.202 0.085
Cumulative proportion of variance (%) 43.31 79.95 94.05 100
Pearson’s r (intra-set correlation)
0.248 021 0.233
Elevation —0.746 0.446 0.294 0.299
T ian_particle si —0.369 0.906 0.236 0.286
Percentage of silt 0.064 0.475 —0.847 0.248
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(Ba), iV VHEED S AET 2T Bb1), B miEBb3), FHBb2) @ 7 7 —7 255

7= (Figh),

IRAR IV OIZ BN T, I =DM A R T 51213, IR & HERW ORIR O 2 kR

EHERFT D ZERMETH Y | HEHIR COZRA R AERBRRREAIT O I, FrES iz 7T

HOERMOYBULFRIRM 2B ET 2 VERH D,

:Ibo R, win

Fig. 3 Landscapes and sediment conditions of the seven groups obtained using two-way indicator species analysis ( TWINSPAN)

Salinity (ppt) Elevation (cm) Median particle size (mm)
b b
34 ab a a 18072 ab b 4 acb .,
bc ¢ a c

17 T I?é 30 é ;é | c

0 -120+ T T T

Nl

Percentage of gravel (%) Percentage of sand (%) Percentage of silt (%)

1007 b 24 bed 1009, a 22,
%I ;
50 50 )
cd é
0 0

T L] L] T L] Ll T 1
Aal Aa2 Ab Ba Bbl Bb2 Bb3 Aal Aa2 Ab Ba Bbl Bb2 Bb3 Aal Aa2 Ab Ba Bbl Bb2 Bb3
18). The letter above each box plot indicates the result of a Steel-Dwass

Fig. 5 Box plots of the six physicochemical variables for the seven
groups obtained using two-way indicator species analysis test (a>b>c>d. p<0.05). Box plots show 25th, median, and 75th

(TWINSPAN), Aal (n=11) and Aa2 (n=11 each, except for salinity: percentiles and the median, and the vertical lines extend to the
n=28):Ab(n=16):Ba(n=25):Bbl (n=34); Bb2 (n =29); and Bb3 (n = minimum and maxunum values
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AEHEE B RS JEDC TR AT 2 RSB, vEE . KEFINZI T, PRI 381 5 if]
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A FhE LT,

[(BEBE]

BN O SRR 72 EREE KT 2 7 ¥ N JBHEIEO W FEIR OB 2 fEiR T 2 729 HHEH%EOD
{i] OV BREE K OB Chi AR B SR L D 81 7 BRI 70 BRER 2 B9 2 Hs . & 2 WITERi AL
WTHBTri 10 AL Lo FERSE ICHER SR OBREE 2, RERHS OB 'fﬁi&}:
LCRigk L7,

ROERTE H X, REVOHE, KE, FA (Dﬁ SRR A R OHERE, R (B, b, AL 3
7 U — ) O, REME (B, b, A, 27V — M, WA OFEE Lz, 70
TOIN DT EIZPE S 42 B ﬂoté: IZ R o T Sk (LT, 7 —/v) 30
IEEE A P A FED EEREE LR STV D Z 0D, sed U M) || 7 — W% 4 5
H R0k L7,

W EEARD ST ABREER A O T 5700, BREHFRETNIESR E LT bRIR
HET /L (GLMM) ZHEE L, AIC BRIKE L 72X A FET /L L AAIC 73 2 Kl & 70 5 #EX
A NETINVERDTZ,

(#ERBME]

N2 BTV ERESZ NETLTHE EEROTE « NIRRT 5 IEOM B R S 7z B2
Boo5b, INT—W) Tib) TH) Ta ) BN (p<0.05) 23HERR S 47z, OB K
R TRRBA Y ORERE ) CEMMEDGRD B (& 1,

-1 WOHBREOMADHM - FEZNELEHE Lz GLMM IZEWTERSINI-HRBALEHR
Best model Second-best model
Scale parameter in mixing distribution 4.049 Gaussian 4,232 Gaussian
AIC 48.92 50.07
Variable Coef se(coef)  Pr(>|z|) Coef se(coef)  Pr(>|z|)
Intercept -10.812 6.091 0.076 -11.673 6.511 0.073
Estuarine pool 13.921 6.822 0.041* 14.961 7.539 0.047*
Velocity -7.191 4.414 0.103 -7.450 4.485 0.097
Depth -27.560 12.543 0.028° -28.794 13.405 0.032*
Particulate organic matter -15.978 7.937 0.044* -16.510 8.240 0.045*
Bed_Sand 18.688 8.316 0.025 19.202 8.549 0.025°
Bed_Gravel 18.603 8.623 0.031* 19.798 9.293 0.033*
Bed_Stone 20.180 9.655 0.037* 21.386 10.162 0.035*
Bed_Concrete 11.468 11.825 0.332 12.118 14.469 0.402
Shore (near) Block N.D. 7.777 42.378 0.854

Significant codes: *: <0.05.

T VRIS % 38 1= 2 WAl [EE R 7 < 0 @A ORIV T, LT OBRBEOHER B 2\
TR BN 23R/ 015D LR S iz,
- HHROIRES &7 D1 - BE - A DJEROEOFETIK
- REN MR U T2 BB AR O PR SOUOK B~ DBIEI D & 72 1)1 7 — L
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Fig.24 Comparison between calculation results and measursment data of DO in the salt wedge front (b),
and discharge from the estuary barrage (a) ( July 9 - Oct.31, 1997)
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