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SLP, surf. wind, & Z250 (day-2)
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OFEM LS 7 U AR NT TORBEIZED2RD
B | (ES-U, ES-M) & F/ b RELIZH iz
HO-U @ 29 M| /5 12 8 v T CTD ( Conductivity—
Temperature-Depth) B % —I2 X VIS5 - KIEDE
BEra 7 A VERG L, £, B (BS-U, ES-
M, HO-U) 17 12/8 TCTD-CMS (Conductivity- MISE  FE  VMSE  MSE  14S5E
Temperature-Depth/Carousel Multi-sampling System) H4-1 (K0-7) . EEFEHAK—YIiE
WKV 27— BAKEITo7 (Figure 1), 7V =8 @BRISA>. 54> (LFE) . &
KIZIFTFEERZ P UVRT —~—F =712V 54y (FTHE)

25, St.12, 14, 16, 18, 20, 23 Clit =—AF—F T

a—F 4 T LW — T v E AW, BKERIZIET 7 vy a— OB A Niskin-XEKkEs (12
L) #HW\We, @FelRE [T-FeIEM > 7 NVIIRABOUEKE T 7 0 VKOS BRYEEE A D125 mL
KHREARY =F L &R b (Nalgene, Thermo Fisher Scientific Inc.) (2K L7-, IA{FREFelfE [D-
Fel /3 Mt VA Y > 7 id, BEvEi 35 2 D FLEL0. 2 um AcroPak 200 Capsule filterz >V arF o —7
TEAIZERY T AL, BRUEEF 2125 nLiREERY =F L R L (Nalgene, Thermo Fisher
Scientific Inc.) (/K L7z, Zunm 7 ¢ /ba (Chl.a) 1100 mLAR Y Zu L 8K O (7 A4 A—1,
AS ONE) | EZE5e#H (NO;~ +NO, | N0, NH,", PO,*", Si(OH)4) 1%10 mLD A & & (11-D, SANPLATEC) 2
A KD § 18045 I HEAK Y > 7 E37.5 mLA T 2 B (K0)  GEWINO. 4, AS ONE) (2. #HZ
AUVHHR = CNiskin-XERAK#R 22 B EEE K U, FERBHEITHKBZHLITHHRAE LTc, £, A%
% (DO) IXWOCE (World Ocean Circulation Experiment) %A 7D H T A (KAEF) (2. Niskin—X
BKRBPOBHARA YV aryFa—T7 %2 A0 TERAK LU, BB T afidic X 2R m#ER 2 U —
VERKESEEN L, REL 5~3 mOIEEN L AR TR EIT o2, ZORAKITFRS T — 2%
RO ML, RFARZ A GRE L 72REETHIAT L, BIEREAOT 7r e —XR 7 (PFDL 210F,
Asti) EWNET 78 UHEEPVCY L F/R— R AR — A (NEE12mm, 428 18mm, 12x1B, AS ONE) %41 L Cifg
KEM BT A EiF 7z, [T-Fel @& MRS > 7L [D-FelfllEHMEKY > TV EHANDO 7 ) —0 7 —
AN TG E»120 mLIEEERY =F L 7K ~L (Nalgene, Thermo Fisher Scientific Inc.) (2
ENENFEAK LR, [D-FelfllERMWEAKYT > 7O AEITITEETEEH & O FLEL0.2 um AcroPak 200
Capsule filterz /=, F72, 2V =0 T —ANTRABEDWKEZ 7 ara 7 ¢)ba (Chl.a) . FEHR
T SO AR TV E LT ENENL00 LAY 7 u v L B AR (7 A AR—A, AS ONE) |
10 mLo> A E 7% (11-D, SANPLATEC) . 37.5 mLA 7 ABUBIRH (5 10)  GEBANO. 4, AS ONE) (2K
L7,

K L7-[T-Fel, [D-FellEEA#r Y v FTiE,. 20 %8 m flEE R EE (TAMAPURE AA-10, ZPFE{b T
) %500 uLiRIN, pHL. 8LLFICHEE L oy#rie £ TRE L7, [D-Fel & [T-Felld, M EEmHTEEE (EN-
701, RAEFLHE) XV FL— MIED 7 2REMLFFOCH L (Obata et al., 1997; Obata et
al., 1993) CHIE L7z, T 7 VoM ERNZI0 MXRE - 2.4 M7 =0 AEER & EMET T =
7 7K (TAMAPUER AA-10, ZPE{b:T.%) TpH3. 2ICFFE L7z, Z OB T 2 E&E TR, MR IX,
X L— MR T &% 3ElmiE & 7o Bam BRI E ATRE 2R 8k & PERR L 72k (RCO) ZIE L TRz, &
[ D53 47 CRIE L 7ZRCODPEE (n=44) LV, EEFIR30=0. 03 R Tz, ¥ 7 NORERIEE
YW & L CGEOTRACES THR/AK S 7= HE#EYE K (SAFe D1-85) | NASS—6 (National Research Council

—_—— — — — — —
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Canada) ZJIE L7, FEHENEKGeotraces SAFe D143 HTfE 54130, 68+0.03 nM (JEHEII60 s, n=4) .
0.70£0.04 nM (JEAHFFRT120 s, n=8) TH V., AR TV D LRFEMEO. 670. 04 nMEFEASH TH - 7=,
NASS-6 DIl E B 1£6. 96 0. 07 nM (n=15) . PRFEMEIES.86+0.82 nMTh -7z (FEiRE ¥ 7L &/
fliL Wb AREEn H D)

HAEIRATF L EERBE OV V7 E, SHRFICAC TR LFIRICE L0 b, A— T F 74—
(QuAAtro2-HR, BL-Tec) TNO;”+NO,” (A§MAME - MiEEIE) | NO,~ (HEAHERME) . NH, (7 =0 L) |
PO, (U v EEHE) | Si(OH) > (&7 A Bet) BEZ AR KV IE Lc, DHT R B OMRGED 7= & 52 1
TE e KR EYE (KANSO Technos) Z MW 7o, SREHEOER TR (03) 1F, MELHE T o 3=0.05, Hifi
BEHi T 03=0.005, 7 =0 LT o03=0.45, U VBRI T 030.034, 7 A MHiTo3=0.12TH o7,
{EK I A ) BT C 8 B KANSO CK & 86 I8 FE A U ) BT C 8 B KANSO BZOD I L & (RGEAE I X B B 22 i C b o
720 DOIEZDOE > — (SeaBirdth#d, SBE43) F— 4% &#FH L7z, V4 v 7 7L K DMERREEZ L &
WIZHIE L7, 0 ®0lEPicarro L2120-i/K[EN KL T F 7 A4 VP —IC X D B0 EAF Yy U ¥y ET 4 ) v T
Hvu oyl (WS-CRDS) THRYEH A = v AR S tE BAMES I 7 v — 7l L v i & iz, oo
T YE W) BT (X VSMOW & i W\ 7,

(3) BEFEOMMT 70 b T N— A& BB T EMFNRBEREZR LT D20, MARHKR
Bl A > 72 28R & R A FEHE U 7=, 212, 201942 H O AR 2 7 KA1 2 5 oM & 20204120 o H
JBAL (JAMSTEC/ HURUR 72 KKUBIFEMFJERT) KH-20- 12 AR Z0/ME CHUS L7z [AER D7 — & & > b &g+
5Z L2k (Yan et al., 2020), FEEA SR —Y 7 HDOLFENLFEFIINT TELT B FE - KRAFESE
(PEARBESE) OB AR AIRE L BRBE T — 2 L OBBREHL LT 2B 2 FE L2, Lo
H B GLKH-20- 12K WF e/ 5 & OV & LKS-21-6 K AF e/ HE Clx, M AR — Y 7o b RBHHE Y &
BRI L7z, [RIREHERY b CRIR T 2 W0 B . MK OSMERGICR Y | MHEREICRIE I L. KXY
FeEWOTZRE, FHEL, WIETHREN N D D0, £- EORMMNEIE T 5 AN H 5 S & e b o EB
BCHEBEBREITO Z LI VML,

(4) HEOHEEHAR—Y ZHBIZERT 2 M T 7 07 FrOBBELMEHLNCT DD,
MODIS/AquaZs D EMHE Y E— bt v v 7T —2ZHWT, RO va 7 ¢ vag g & li—k A&
PEDZRE AL & 4F 2 AL & FFAl L 7=,
<G| I 3CHk >
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4. VTTF—< 4ARERRKROEL

4-1 FERBEODAZFREOEHNED

INETHEBAR—Y 7 TIE, EFAANLGKE (108) 2T TREBEEOFHAZHHNEBH T
e, MENOAFERTCEFTE TCOFHEERIRMATH -7, AR —2 7 OFKLOFF DK
BIHBREOAZ 2 GO FHNREHZITRET 272010, £F—KFOET=X )V 7@EHEEL (X4
D) . T X O &2 FEMm LT, TOBE, KEZ 3T D700, KiE—HES (T—S¥A4 777 45) | oy
ERBNTOMBIHEE (AOU) | REE EAOUOEYHERILFE N T A —FEEHWTKBE ST &%
R

BERK DKL TR SN TWTT—SE A 7 77 Ak L0y & RN omFEHEE (A0U) o7 a v
X4-2127 9, Fiz, KH-21-6KMiiE CTH S 72K AAE E % OB 7 A 2129 - T2 KR O Wik X % 4]
4-31T77 T, TNHOREE, MElAR— Y 7 lOREFOKIMICIL, FEIERE K (Surface Low Salinity
Water: SLSW) . DO FIZHFETHIREEOFH /K (Intermediate Cold Water: ICW) . 27 U L¥E# DR
EICFEET HIEE K (Deep Water: DW) . ICWEDWOBERICIFEET HB1T/K (Transition Water:TW) .
EARBEFEK (Soya Warm Current Water: SWCW) (23172 Z &R TE 5, 5T, 202144 AicEbn:
HEREIR B -AOUY 1 h &, 20204F12H L 20226 HIZHB ORI 7 ry b LR REZK4-41C
A, R2AIEFWAREY mWEEROKMOEELRZITTNWDZ L, £, FHE20214F4H 2022
FESAIIXZE DR H AN RBIRE DK ERE D Z & TRBIKE S /KO EYHERILEN 7 087 ¢ BRRE
SNTWB I ENRBEINT,

73



[4-2102]

8 @LSW mICW XDW @SWC OTransient layer & Not classified

, | EEEES K o o RBETA . |
0 _ %
3 A o OCD ;%EZK : fﬂ
¥is 2
:;; o Oé’o ﬁ Ea m
% ? 9‘:2 oa

AR AR |
ifi 14 i sy S -
0 + %" ; — } t S aptey 2 o °® RERAK
3 32 9 823 33, 34 345 35 i i = i i = !
o® o 3{5 3228825 33 335 34 345 35
R ﬁ Salinity -1 A @

(=]

o

. :P%Zk - Salinity

R4-2. EFEBAR—VIBOT-SEATISL (E) BLVED & REITOBERE
EE (AU) o770y bR ()

Soya Warm Current Water (SWCW)

In situ Temp

1500

Temperature section profile

2000 -

Section Distance [km]

M4-3. KH-21-6RfiBTHONBKMBEROBAS A VICh >/KEDOHER &BKEDSTH

EREOKBL T THE ORI O R BRI E OE 4 KA-1IRT, EmEMA A —Y 7 WFOSLSWE
TCWOD ZEEi Bl 0D 55 F K e i % [ 4-512 773, SLSWIZ20204F & 20224F & A Z=2 7 (T KIE F T KD K H
BELRY, BEOWMT 707 N TN —ARICHBESNDIRTEIRZ D ENTEZ, —FH, D
TOIWOZEALICITHEEREHTIR SN -T2, ZTRODORRLY  MEAR—Y 7 0MM7T 77 k
YITN— K EEZMTRBOBRRERBRREOEMICIE, LK EEHKDZ VAR TIRBICGFEET D
SERMTAKBE (TW, DW) 28, ED X HITICWE N L CSLSWICH B A B2 200 A HFET L L NEETH D
ZEPHGNER ST,
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AQU vs Nitrate:

shitritesAmmo (EAELI12A]}

ADU vs Nitrate+Nitrite+Ammo (4 B : R BEARIHE)

45
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« | No sea-ice season (Dec) _, ¢2* B - 008844+ 16883 o
w . W baressinin = = RY = 0,9041 ) 0T y=0.074x+ 20.137
= B -y = 0,956 o; 1 A= 0.9678
T | vommeasml  ogoTT - il - w0¢
Et P 225 ikan SLSW : : 3 ﬁ:«‘% . Spring bloom season 2021 (April)
;3 e e T |.gheo o EMEER A
E 3 L .“ » : @ ICW 8 " .' . :-a 21094 + 10,385 PR
o " 4 = 1 OTW Z vl | Fe0s107 o hik
2 . 1 LEPRRR IFRPTY r oWEK
. *.8 r_n;?,,']:?;fm ® DWW T r. ¥ Okl’Sié“:l: 747 f
@ = -100 S0 ] 106 156 200 250 300 350
o 50 100 150 200 250 300 50 - 5
120 AoU umol/kg AOU umol/kg
- Kinks that appear in the AOU and N =
plots show mixed water masses. =
g
- Non sea-ice season, ICW is mixed with =
deeper water which has higher AOU and N. E
g
= While, in spring, ICW is mixed with SLSW., & .
= 8" arde B H E
50  AOU umol/kg

B4-4. 2020128 (&) . 2021548 (ALE) . 202258 (ETF) OWMEBERE-AUTOY +

x4, BKHEOEXERRE
2020 Dec. Nitrate+Nitrite+Ammo Ammonia Phosphate Silicate
(¢ mol/kg)

SLSW 6.5 %+ 23 0.14 = 0.06 0.83 = 0.18 134 = 34
ICW 17.2 = 8.0 <01 1.51 = 0.62 295 = 144
™ 324 1.0 <01 2.53 = 0.06 756 £ 5.4
DW 406 = 1.4 <01 3.01 = 0.09 146.0 = 22

SWCW 406 + 0.81 0.23+ 0.1 0.36 + 0.06 65 + 05

2020 Feb. Nitrate+Nitrite+Ammo Ammonia Phosphate Silicate
(¢ mol/kg)
SLSW 13.19 + 42 1.04+ 0.51 1.31 + 0.27 221 * 8.1
2021 April Nitrate+Nitrite+Ammo Ammonia Phosphate Silicate
(¢ mol/kg)

SLSW 32+ 26 027 £ 025 0.69 = 0.17 126 £ 45
ICW 183 = 26 <01 1.61 = 0.18 294 = 45
T™W 248 + 45 <01 2.04 £+ 0.30 47.8 = 16.1
DW 405 £ 1.2 <01 3.01 £ 0.08 144.6 = 201

SWCW 6.9 &+ 0.84 092+ 0.44 0.58 + 0.04 8.7 +12

2022 Feb. Nitrate+Nitrite+Ammo Ammonia Phosphate Silicate
( ¢ mol/kg)
SLSW 141+ 4.0 0.70 = 034 1.39+ 0.23 23.8+ 35
2022 April-May Nitrate+Nitrite+tAmmo Ammonia Phosphate Silicate
(4 mol/kg)

SLSW 444+ 36 047+ 0.38 0.65+ 0.22 9.02+ 58
ICwW 20.3*+ 6.0 0.63=+ 0.56 1.73% 0.37 33.2+% 106
™ 305+ 5.2 022+ 043 238+ 0.36 65.54+ 19.7
Dw 407+ 1.7 0.07x 0.03 3.0% 0.11 140.8% 20.7

SWCW 6.1+ 5.3 0.9+ 048 0.55+ 0.36 9.68+ 7.94
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£
@
SLSW s ICW
30 lr 8 50 = -E
=1 H = <
8 o 45 a
s o , 8 = g - %
$ 8 < 5 . - g8 §
frd o o = < _ = -] L]
20 I = ] L g : g T <
& & o o 30 o = g
15 } - 25 & ~
a8
< 20
—
o
10 g .
5 10
0 - 2
Nitrate+Nitrite+Amm Silicate Nitrate+Nitrite+Amm Silicate

B20204128 m202052F m2021448
®20224F2F8 w2022%5R

H4-5 (E0-8) . MAEAKR—Y U BOSLW (£) LICW (A) OFHAINDOEXEERE

4-2 WEOKBARKIZ X B &kEHG A X7+ OFEE

ARAFZEDOBENTHEK G IEEZICERSNTEY, SLSWCTIERBEAREFT I L —L0%EL Tz (K
4-6) , BIYEETE ICIXSLSWASH ¥ | HEKALEK (Sea Tce Melt Water; SIMW) 72 & OHEAKMNEA L T
TmeEZBND, Z 2 TIXSLSWIZ BT 5 oK @i 1 ié%%%%ﬁ@&%%yﬁ7h%%ﬁféo%%
R DWKEBREDOT =4 > 7 CTIEBRME ISR N AR —Y ZEHECREL CTE Y, BRI O
AT S CHLINVE BT K 3 A AE qu\f::miﬁﬁ LT & o, BUANEECER 8 (IR 53 7K 23 53 Z‘ﬁbfio@
IG5 K DR AKTLIR 2 48 5 72 DS B0D P EMEFIH L7, 8B00E e 7 7 A b, #EOKE K
D 5 B0IE—1.87 5 —0. 9% L IRVl A &~ 7=, SIMWDSP0D = R A //\»—@i $0.520% CTHDHZ LN
(Toyota et al., 2007), Z OSLSWOKWSSOE (XK & SIMND A DIRA T TE 3, X 0 {K1§'"%0
D% L ORKDEENRH D Z LR ST,

SLSWHI DR IR/ IXSIMV E RAKIZ K Dk S b B x 6 bd, Zhud, ok s> ey Mok
W, SLSWO 7 a v R3SIMW, KK, KO KA R_R—D7ay NORMNIMET D Z & Bt
Shd (K4-7) , 32D FA U= L §B0IXZF N E, Toyota et al. (2007) THE X7z
WokT —% (M4r=4.6, §°0=0.520 %) . HWHAKLIEOE L 6007 vy boEUFEMR (X(1)
y=0. 653x-22.527) OyEIH (H4r =0, 8°0=—22.527 %o. =72 LSIMNDEELZZ /=L EZHNDHICH
<) L ICWABSIMVD BB A R W2 KD R AL AN—2 LT, WAKDT Y FA L N—ZICW

Salinity, Practical [PSU] Fluorescence, Seapoint, 2
o =

.l,

4-6. 2021 F4AICHEEL TV EEHAR—VYIBOEFIIL—L, HIEV) OO T«
VER () ( BAroEont=/007 1 )LaiEE (F) &
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DAL SBODFEBHE L KTy RA L N—% AR ERERDDORZETELE (=333, 8=
—0.778 %o) . AL B0 1y MIBWTSLSWITRKA-EADRSH (1) E¥k-JEKDRSH
OB ET D720, SLSWOMRKEFEIZISIMIE KK TH D L E X bz (K4-7),

Salinity
31 32 33 34

o AERTEEK

*
0.5

SLSwW

= ICW

Dw

Transient layer

-y = 0.653x - 22.527 * Regressionline X4-7. 2021 4R MiBTHDL

#& 7 (Regressionline)
Ay

& | [ ni-E5E 800 Tay k

F4-2. TANFGUVRAKITFIALEZKROESRE S OT Y FAUN—

Water mass %  Salinity 6'%0 Reference
%7K (seawater) f1 333 -0778 HlfE (diHK)
XK (meteoricwater) f2 0 —22527 $#AED SHE

KRR K (seaice) f3 4.6 0.520  Toyota et al. (2007)
"1 Snow and ice are 1~2% of the total sea ice mass (Toyota et al., 2007)

Wi, FCBRELEZ Y RAUAN—NEUTOANT AR L VSIMWOE|S &35 L7,

8 180 cawater X 1 + 0 180, ctcoricwater X f2 + 0 1804eaice X f3 = in situ 5180
fl+f2+f3=1

{ Salgeawater X f1 + Salpeteoricwater X 2 + Salgeaice X f3 = in situ Salinity

T ANTG U ARDOFHERE RS, SLSWIE, 2.4+0.5 %DSIMNE 1.2+0.6 %D KK, 96.4+0. 4 %D HEK
53 s B RERL S 4L %D o SLSWIT 31T 5 SIMWOD 7 G- 3 BRI D HAA T < (st 1 & st 3TIXIE & A ESIMW
DIRA L TWiRro 7z (M4-8)

U EOHEZ S EACSIMNC X2 E DR A > %87 MO W TRIE L 7=, ¥k OffEIC X 2 K o
EWEREDOEACEHET D72 OIZLL T OR (1) CHOKRERZE OB W EIRE[Cx]ZFHE L, W, 2D
HCIHAFOMBERASICE VBRI NTZICWORE CHOKBREAE L., SLSWAER S ERET 5 (X5
REIC KD IOWA~ DK EK DR GITER T 2), £/, DLTFOFEICE W Tk ORI P IR L
T RIKIZOWTITHBRE L 722V, SIMWOD Yt Feli B0 K B IR (IKanna et al. (2018) DA E A2 S M
L7z (F4-2),

[CX]achr seaice melt™ [CX]scaichSIMW% + [CX] ICWXICW% (1)
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WK DORMREIC X DFeflifs A 87 MZOWTHEER R A & L ICFHE T2 &, [P-FeliX17.7143.51 nM
AL, [D-FellX0.05+0.01 nMMM L 7=, @RIKEEDICWOD [P-Fell%36. 36+16.68 nMTdH ¥ . SIMWDIES
IZ X VIR &R HSLSWILICWD [P-Fel X 0 #91. 5% & 54. 07+20. 19nM & HEE S 7=, — 5 CTHUHIKF O ICW
D [D-FellX1.41£0.42 nMTH V|, WK O@ERIZ X 5 [D-Fel DE#EA > 237 MEICWD [D-FellZ%f LTI
LB E X Ipnoln (F4-3) o BB IZOW T el E & FHETable2 D MEE L & & IZHFK D
BARIZ X DG4 > X7 N ZFE LR, ICWIZSIMWVASREA T2 2 & TSLSW I BE 1L v 17 i 25 3R
FEIDIN], U v EERE [Pl 7 A BRIEIRE[SI]OZ N E 4T —0.42+£0.08 pM, —0.04£0.01 pM, —
0.8420. 17 uMZEAL¥ 2 HEEHE A S S Lz, 1CWo [DIN], [P], [SiliZZ 2421, 7£1. 9uM, 1.85+0. 13
pM, 36. 7+4.8 uMCTH U | WOKFEIAEIZ L 2 KRB O A X7 MTAOMHE (FHREER) TSLSWo =
BEEITICWE el L CiF & A E B Lo 7z,

SIMW1 @ Depth [m]=first
A5 5N A o

|
45N

|

|

44.5°N

44°N

1 (4-8 (B0-9) . IR LML REL -

|
|
|
|
|
|
|
|
] r=BKRMBKOIHDOEE

wan Cits v

x4-3 BKOMAEICL DRBIEED K~D KL

T-Fe (nM) D-Fe (nM)

BKERRACRE AT 36.6*+16.7 141042
BIKBRRACRE SR 54.1+201 146043
#AE 23479 0.85*0.29

4-3 BEOWEMTS S0 b T N— b ERHTEMERNRER

MK AR D 2021454 A 36 K TN20224F D 4~5 1 OHFFEBLINIC B\ Tid, RIBIKEE 797K h TREHE KO
FIR & KB R BB 77 7 b7 — AORENHER I, EEME T HMES L OO
2K D BIERE R & KRB0 B B Thalassiosiral@ DE SN BN E o7 (4-9) . —F. 20194
2H OFEERA R — 7 g OWEK T OWKFOMEY 7 Z > 7 b o id FI/N 0 H i Chaetoceros)g MM
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HEE#E Thalassiosira@ & £ TCE Y . ELEOERSRIZE VW T, [RHEK%E0°COBIGHE K THh % IZ Rl
S ERRGT AR & FE N U 725 R (Rl Thalassiosiral@ O K¥EFED eSS S 47z (X4-12;Yan et al., 2020),
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Yan et al. (2020) Response to sea ice melt indicates high seeding potential of the ice diatom
Thalassiosira to spring phytoplankton blooms: a laboratory study on an ice algal community from
the Sea of Okhotsk. Front. Mar. Sci., Article 613, 10.3389/fmars.2020.00613
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[Abstract]

Shiretoko was listed as a World Natural Heritage because of its outstanding universal value (OUV) that is
productive interaction of marine and terrestrial ecosystems, influenced by the formation of seasonal sea ice.
It is concerned, however, that the sea ice in the Sea of Okhotsk is decreasing because of the climate change.
In this project, we conducted predictive evaluation of sea ice variations in the middle and the end of the 215t
century focusing on the Shiretoko area, as well as impact assessments of the marine ecosystems in case of
disappearance of the sea ice. It is predicted that the sea ice will reduce to 1/3 in the future even with the
low CO, emission scenario, but nevertheless, the seasonal sea ice will reach the Shiretoko in most of the
years with this scenario. In contrast, without restriction in CO, emissions, sea ice will disappear from the
Shiretoko area in the end of the 215t century. Impacts of disappearance of sea ice on marine ecosystems are
significant. Sea ice carries iron, which is one of essential micronutrients for phytoplankton to grow. We have
found that iron concentration in the sea surface layer, where phytoplankton bloom occurs in spring,
increases as much as ~55% when iron is released from sea ice as it melts. Seeding effects by ice algae on the
spring phytoplankton bloom were also uncovered scientifically for the first time (Yan et al., 2022). These
biogeochemical effects will be risked when sea ice disappears. There are also likely to be significant impacts
on fish community due to sea ice variations. It was found that the abundance of demersal fish community is
correlated significantly with the sea ice coverage over the continental shelf in the Sea of Okhotsk off the
coast of Hokkaido. The salmon catch is correlated positively with the sea ice cover with a lag of three years.
Further, a long-term monitoring of marine mammals by passive acoustic measurements were conducted in
the Sea of Okhotsk where the marine mammals’ distribution is not yet well known. Acoustic data of ice-
loving seals were collected during winter adjacent to sea ice; the seals’ population is predicted to decrease
in the future. It is therefore important to realize a low carbon society from a point of view of preserving the
OUV of the Shiretoko World Natural Heritage.
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