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BB /\RBREBICEITAIREDELER

®EHE- /\RBREODBIEHTERIZ. ERBORREZICTBLWTETDMATERE
[CERERbAALNT-,

x& HHB/\KBREODIREEICETEIEDEEMER

&8 HFEEHRED
BRga e ‘ 2L A ‘ i & DE(LIER
7| BA | BB | 1976 +1.7 °C/46% 1+0.037°C/ & +1.7°C/ 464
=) HE | kB | 1890 +2.0 °C/132% | +0.015°C/4 +2.0°C/46%
A | BE | 1976 +1.6 "C/46% 10.034°C/
- ABX | =@ | 1976 +2.2 °C/46% +0.048°C/%E| 1 1o apt
)| AR | X% | 1942 +2.3 °C/804 +0.029°C/ & .
B% | A% | 1976 | +1.1°C/46% 10.025°C/ & +2.3°C/80%
BE | Bk | 1976 +1.5 °C/46% +0.032°C/ &
S 2 26)1] 2K | &E | 1976 +1.1 °C/46% 10.023°C/ & +1.1°C/46%
— Bt | BEA | 1976 +1.3 °C/46% 10.029°C/&|  +1.3°C/46&~
it AEAN 1976 +1.7 °C/464 +0.039°C/ & +1.7°C/464
SRR CIE | B 1978 +1.4 “C/44% 10.031°C/ &
=0 BgRlL | REAS | 1931 +1.0 °C/914 +0.013°C/ & +1.0°C/915F~
S | B | 1976 +1.1 °C/46% +0.025°C/ 4 +1.4°C/44%
1] BfE | BEA | 1976 +1.2 °C/46% +0.026°C/ &
2ot E(&E | &5 | 1924 | +2.7 °C/98%& 10.027°C/&|  +2.3°C/1328~
BE gk | 1890 +2.3°C/132& | +0.018°C/& +2.7°C/98 %
| At | A | 1976 +1.3 °C/43% 10.029°C/E| 4 30 azm~
A EREE )] NG REA | 1943 +1.5 °C/804 +0.019°C/ & L1.6°C/13%
+ gEA | 1976 +1.6 °C/43% 10.037°C/&E '
Z it 4z | A | 1950 +1.5 °C/72% 10.021°C/ & +1.5C/T2%
X Mann-Kendall# €% ALV TZELAER (Sen’s slopefE) # &EH LT-, BHBHENT (X, #HETFMIZHE (p<0.05) THo-EBIFETRT, 63
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. /IZZEEEE 2 (1) /] K= k20 S

BHE-/\REBERERICH T HRKEDELIGR

x AHB-/\HKBIZETAERnEREREKEDELIER

% st ‘ S ‘ & & _ _ _ RAnkREEKE _ _ _

15 EHha4E = 3 1285 2485 485 7285
vl =y 8 | 1976 +31.3|mm/464 | +0.667mm/%| +38.9(mm/46% | +0.828mm/%&| +40.3|mm/46%| +0.875mm/%E| +45.4|mm/464| +0.947Tmm/F| +74.8|mm/46%| +1.625mm/E| +76.7|mm/46% | +1.667mm/ 4
=S| s % | 1890 | +38.1|mm/46%&| +0.793mm/&E| +51.5(mm/46% | +1.072mm/%E| +66.4|mm/46%| +1.384mm/4&E| +32.2|mm/132% | +0.242mm/%E| +78.3|mm/46%| +1.667Tmm/%E| +89.5|mm/46% | +1.904mm/%E
BHa =R | 1976 | +34.5|mm/46%| +0.750mm/E| +43.2[mm/464| +0.940mm/E| +71.9|mm/46%| +1.563mm/&| +80.5|mm/46%| +1.750mm/%E| +156.4|mm/46%| +3.636mm/&E| +170.9|mm/46% | +4.169mm/%E
ABB¥ | A9 | 1976 | +50.8|mm/46%&| +1.105mm/%&E| +48.8|mm/46%| +1.083mm/%E| +62.6|mm/464| +1.361mm/&E| +70.8|mm/464 | +1.539mm/E| +78.6[mm/46% | +1.966mm/&E| +85.0|mm/46%| +2.181mm/4E
) BH =R | 1942 | +30.3|mm/46%| +0.659mm/E| +40.2[mm/464| +0.894mm/4E| +51.0|mm/46%E| +1.158mm/&|  +8.4|mm/80%E| +0.107mm/%| +109.6|mm/46%| +2.739mm/4E| +124.1|mm/46% | +3.103mm/%E
B787 BEA | 1976 +25.7|mm/46% | +0.571mm/&| +29.1|mm/46%| +0.647Tmm/%E| +43.4|mm/46%| +0.944mm/5| +55.4|mm/46% | +1.154mm/E| +87.7|mm/46% | +1.993mm/4E| +79.6[mm/464| +1.810mm/4
B/NE | BEAR | 1976 | +11.3|mm/46%| +0.250mm/E| +16.2|mm/46%| +0.351mm/&E| +26.5|mm/46%| +0.589mm/E| +3.1{mm/46%| +0.064mm/E| +36.2[mm/46% | +0.803mm/E| +84.0|mm/46% | +2.000mm/E
5 | ) EUN BEA | 1976 | +18.2|mm/46%| +0.396mm/E| +31.6{mm/46% | +0.688mm/E| +52.1|mm/46%E| +1.132mm/&E| +37.4|mm/46%| +0.795mm/%E| +76.4|mm/46%| +1.625mm/%E| +84.3|mm/46% | +1.833mm/%E
B w1 REAR | 1976 +14.7|mm/46%| +0.313mm/%| +22.6|mm/46%| +0.481mm/%| +39.8|mm/46%| +0.846mm/E&| +32.5|mm/46%| +0.678mm/%E| +65.0[mm/46%| +1.444mm/%E| +86.9|mm/464F| +2.118mm/4
s [=5[4 BEA | 1976 +23.5|mm/46%| +0.500mm/&| +17.9|mm/46%| +0.389mm/E&| +42.1|mm/46%| +0.979mm/E&E| +16.1|mm/46%| +0.335mm/%E| +71.2|mm/46%| +1.655mm/%E| +74.9|mm/464F| +1.742mm/%
i | Ht) g | BEA | 1976 | +11.8|mm/46%E| +0.263mm/%E| +11.8|mm/464F| +0.268mm/4E|  +8.0{mm/464F| +0.189mm/%E|  -4.7|mm/46%|-0.100mm/%E| +33.0{mm/46%| +0.804mm/E| +13.4|mm/46%| +0.336mm/E
2B | BeA | 1978 | +22.2|mm/4a%| +0.493mm/%| +30.4|mm/44%] +0.675mm/4E| +40.5|mm/44%| +0.920mm/E| +22.5(mm/44%| +0.500mm/4E| +19.1[mm/44% | +0.455mm/%| +35.0|mm/444 | +0.833mm/%&
=] BaidkIl | BEAS | 1931 +33.6|mm/46%| +0.932mm/%&| +45.0|mm/464| +1.250mm/F| +55.8|mm/46%| +1.550mm/F| +64.2|mm/91% | +0.803mm/F| +85.4|mm/46% | +2.589Imm/FE| +27.3|mm/46%| +0.854mm/ 4
= R | 1976 | +17.4|mm/46%| +0.425mm/&E| +15.5{mm/46% | +0.379mm/E| +13.7|mm/46%| +0.333mm/£&E| +24.2|mm/46%| +0.551mm/&E|  +1.1|mm/46%| +0.026mm/&E| +20.3|mm/46% | +0.550mm/%E
sl Bir geA | 1976 | +13.8|mm/46%&| +0.313mm/E| +34.6{mm/46%| +0.786mm/E| +52.9|mm/46%E| +1.231mm/£&E| +47.0|mm/46%| +1.000mm/%E| +86.6|mm/46%| +2.063mm/&E| +92.1|mm/46% | +2.301mm/%E
ZRAB)1| HE gEA | 1976 | +11.8|mm/46%&| +0.245mm/E|  4+8.0{mm/46% | +0.167Tmm/E| +19.6|mm/46%E| +0.417Tmm/E| +22.4|mm/46%| +0.476mm/%E| +40.4|mm/46%| +0.898mm/&E| +28.1|mm/46% | +0.624mm/%E
ZoM Sl | A | 1924 -24.0|mm/46%|-1.500mm/ 4| -60.9|mm/46%|-4.063mm/%F | -67.7|mm/46% |-4.833mm/4E| +30.0{mm/98%| +0.309mm/%F| -23.4|mm/46% |-1.800mm/ % | +35.3|mm/46%F| +2.714mm/%F
BeA | BEA | 1890 +2.7|mm/46% | +0.056mm/E| +7.3|mm/46%| +0.156mm/&E|  -1.8|mm/46%4(-0.038mm /4| +65.0|mm/132% | +0.492mm/&E|  -6.4|mm/46%|-0.141mm/%E|  -6.9|mm/46%|-0.156mm/4E
JANRY BEA | 1976 | +20.0|mm/46%| +0.464mm/E| +10.2[mm/46% | +0.236mm/E| +14.3|mm/46%| +0.333mm/£&E|  +5.3|mm/46%| +0.118mm/&E| +19.4|mm/46%| +0.462mm/&E|  +0.7|mm/46% | +0.455mm/%E
AR BEA | 1981 +5.3|mm/414| +0.135mm/%| +13.2|mm/414| +0.329mm/E| +16.0{mm/414| +0.420mm/E -4 4|\mm/41%|-0.106mm/E| +38.1|mm/41% | +1.029mm/E|  +0.6|mm/414E| +1.519mm/E
N\ B | ST | BeA | 1990 | +36.4|mm/32%| +1.214mm/E| +41.5|mm/324| +1.385mm/E| +42.9{mm/324E| +1.481mm/&E|  +9.5|mm/324 | +0.297mm/&| +41.7|mm/32% | +1.438mm/E|  +0.6|mm/32%| +2.917mm/&E
| AT BEA | 1943 | +24.0|mm/46% | +0.545mm/E| +41.5(mm/46% | +0.942mm/E| +46.4|mm/46%| +1.056mm/&E| +31.9|mm/79%| +0.399mm/&E| +31.3|mm/46%| +0.764mm/&E|  -0.4|mm/46% | +1.000mm/%E
it + BEAR | 1976 +12.4|mm/46%| +0.275mm/%&| +27.1|mm/46%| +0.60Imm/&| +35.8|mm/46%| +0.833mm/&E| +21.4|mm/465| +0.476mm/&| +30.0(mm/46%| +0.750mm/%&|  +0.4|mm/46%F| +0.339mm/%
SSEIEA | BEA | 1976 +43.6|mm/464 | +1.455mm/&| +50.4|mm/465| +1.679mm/E| +60.0{mm/464| +2.000mm/&E| +52.3|mm/46%| +1.636mm/%E| +10.5{mm/46%| +0.375mm/FE|  +0.6|mm/464F| +6.179mm/4
ZoM | 4F | #gA | 1949 | +15.4|mm/46%| +0.343mm/E| +40.9mm/46%| +0.909mm/E| +47.6|mm/46%| +1.013mm/E| +32.2[mm/73%| +0.441mm/E| +65.2|mm/46%| +1.417mm/E|  -0.1|mm/46%| +2.508mm/E

Mann-Kendallig % ALV TZE L ER (Sen’s slopelE) #HEH L=, BMENTIE. HETFEHICHE (p<0.05) THH=8AIFETT,
HRERETHAEE. BA, MELL., EWE. B8R AT FFROWTIE, BARBELIN ST —INEET D0 (F24EREEKEDHTHY.
ZDDOnEEREIE K= DEBIFIBEE L. ;FiEﬂJJ{i.‘Eb\ZOOZEs FOMRREF1976FEMDELEHTINVS,

XELBRICONT, BRI, KT THIERT, 65
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& ARG /\KBICEITAREDEILIER
FHREDE(LIER

‘ W & DELER

vl HA hEB 1976 +0.7 m/s/46%F |+0.016m/s/E +0.7m/s/ &
=511 = = 1890 +1.2 m/s/1324 |[+0.016m/s/% +1.2m/s/ %
e & 1976 +0.2 m/s/46% [+0.004m/s/%E
AR K & 1976 +0.3 m/s/46% |+0.006m/s/4E 0.3m/s/ 164~
)l HH Ko 1942 0.0 m/s/804 Om/s/%
Rk ) 1976 ~0.3 m/s/46% | 0.007m/s/% +0.8m/s/46%
= A B 1976 +0.8 m/s/46% |+0.017m/s/%&E
ST P il 1976 +0.5 m/s/46% [+0.010m/s/%E +0.5m/s/ 4
N - Bt REAN 1976 -0.2 m/s/46% | -0.004m/s/ % -0.2m/s/465F~
m e e 1976 +0.6 m/s/46%F |+0.013m/s/%& +0.6m/s/46%
FERCIE | BEA 1978 +0.2 m/s/44% [+0.004m/s/%E
=l BrTR 1Ly REAS 1931 -0.9 m/s/914%F | -0.013m/s/£E -0.9m/s/46F~
=7 RER 1976 +0.8 m/s/46%F |+0.018m/s/E +0.8m/s/465
I Bk REAR 1976 0.0 m/s/464 Om/s/%
Z o EhE R 5 1924 -0.4 m/s/98&F | -0.006m/s/E -0.4m/s/98F ~
AE REAS 1890 0.0 m/s/1324 om/s/% +0.0m/s/1324
n AR FEAE 1976 -0.1 m/s/465 | -0.003m/s/4F 0.9m/s/T9%E~
N EREE) || AE BEA 1943 0.9 m/s/79% | -0.012m/s/%& 1 0.0m e/ 46
. T+ BEA 1976 0.0 m/s/46%F Om/s/& '
B Z ol ES e 1950 1.0 m/s/72% | -0.014m/s/%&E -1.0m/s/%&E

XMann-Kendalll& EEZ ALV TEL{ER
NKEMERIZDOWNT, BFIEEMN, ZFFEREDETRT,

(Sen’s slopefE) ZHH L=, FHETIL. HETERICHE (p<0.05) THOHAMETRT,
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2000 T River discharge and wind speed T 59 1400 7 Hypoxic water area
1600 August-Septembermean  [g-"River discharge ‘ 7 1200 7 O #Ave = 46,315 [hal
T ? —&— \Wind speed :)E' 1000 +
2004 T 45 @ : Ave+10,000[ha]
‘""E 0 “' HH H § : :‘g _g 50T @o O I Ave+ 5000[ha]
= 800 £1 igh 2if = g 600 7 '
.:: : .: L35 '; 400 4 \ O : Ave - 5,000[ha)
400 T | hzi 200 + Oz Ave- 10,000[ha]
01970 19"80 19:90 20:00 i 20‘[10 20202-5 ° 2.5 3,}0 3; 4.:0 4.; 5‘{0
| Wind speed (m/s)
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© 1 Hypoxic weler res (a) 20064F LRE ., SAJ IR B AYEL, EIEAS
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(a)8~9 ATEHILI: JII(7|<EEJII BN, RRIDOANIRES, FRADREDEFELD
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4 20044 LIFEMNH20194) [ZdHoT1=C A, B ER AR DOBMERIVHREIN TS, & iE
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35 100} 1 100}

0
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= s0f {1 so}
0 0

50[(€) Mean=SD = -0.0074+0,0033 yr- ] 50[(F) Mean+5D=-0.0024+0.0042 yr-

200

1 a0l
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1) Ishizu, M. et al Long-term trends in pH in Japanese coastal seawater (2019) 69
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OEILED/EREIZE ITAEmKEIZEL L-E5E RED M EREER

—BERXRMTHAH6CEOY-D, 6CHATLMBEDTAIE . BLUHBRARIEDU-51Z L
$XL,L%*% BEIM(VIBBEIZEVWTHRLKEDSVLEE) IZH U TIX., IEE
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