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BOHRROKFEITHIZS mT, BODOFRAKEIIOmTHS. RAD=MEL, REE, FHEKE KEIX
ZTHEN604km?, Im, 5.5x10°m*THDH. mAKEIFNISMTHY, FLALDKEI0mEKBETHD (K
-6) . FIAFBEFUIKEFECEL TS, FEMAIIRE ($92.0x10"m?) [FEBOEREDKESTH D, F#
BB, —fokRk10MI1E, F/NTIDOENINFTRAL TWS, ZKEITHEAEI, BRI, EE/I
PREFRENSE <, INE3DDMAJINIBENSHIAATNS (K-6) . FEEDOFERNISD D—HKHJIA
WAL, ZBIZ22DO—F IR AL TS, LMo T, AIEKRCIEKRAZIIIEEDFEEIZR
2TV, FEBOREEVLEDNE —VI32EEHH LS. MPSHEIIHIT TIALE» S DEHREMNE-L,
BIZIZHHIIEEN S, BEIXILTED S DIEREREMN E S 5 (Sekine et al., 2002). KIEDELEAER N 280, JE,
IZ& > TEBFRKRNERT5EFDORMENEL 5.

BEMODOREEEES I 2L — 95720, KEAMDETV A Xidx, yARELEIZ800mDT H7)V
BREREFERALZ (K6) . BERIIEEREN SRFHE YD IZ45° I TEREL, il yiliTs5<85DFHE
BEEFALTVS, BEBORILI2T, KEE< T0.5 mEE, EBEL< T30 mEREICEELZ. ASIKE
T—&%, BERZFEIMER U 2B S KEEFAR > TER L /2. KFEELFEE 7 )VIZIdsubgrid-scale &
7 )V(Smagorinsky, 1963) %2 L /=. TEELFE T V21, Henderson-SellersE 7 Jl(Henderson-Sellers, 1985)
M SAEIE X 17-Nakamura and HayakawaE 5 JV(Nakamura and Hayakawa, 1991) &/ U 7=, {HI5ERDEES
IZIXY V< — 7 =)V NSS4 (Orlanski, 1976)% @ U 7=.

@ BREZMGDRE
BREMET—2IM)IFRE, KR, BlF282E UTERLUZ. 1RO RS & m) 1 KIRISE R 5
—ANSEE. VI al—Ya VEIRIOERIT — X BNNF DM/ D JIFRE X, RO2DDHFET
BHUA BEOHREEEMEN D B)I112DWTIE, AMeDASKKE % Z2RIMMRE U TR EHEBKE % 5
BHU, FEBEE2FERLTH)IIREZER LU~ BEOREEFMNLRWEJINIDOWTI, &FEEWEJID
TR EFRE 2 S FRERE L & k2 2 T U O IRERFI A 2EH U~ WIDKER, FE
EzFERA U TCARKBERZHOKENSHE L 2. FmIIKDOESIFOITEREL 2. KKEREZMIE, GPV
MSMODATHAEN SERL L 72, B LIEKBEORIAERSEMEE, FEEO (A4) TEEIS W8T — 2 »
STERR I Nz, BIBBERAHEIZH 2 R PREEI S (Ab&34.605°, HX137.189) TEUE X N/ HMEI 5 5E
REML UTEREINT.

Ibi Riv. and Nagara Riv.
K Kiso Riv. N

/,, ‘éiycg.nai Riv. 4{ ]

Mi\k“ayva Bay

35.1¢
35¢

349+
34.8

34.7 | ko

Latitude

34.6
345}
344}

34.3

136.4 136.6 136.8 137 137.2

Longitude
I N

0 20 40 60 80
Water Depth [m]
X-6 MFANETHIFEE. BRITITTIVREERERLU TS, T —2ERCBERILICHVWZE=42) ¥
JHRA MiS (GERMSERIIR-62R) . WAIMIGEAERSEAICER U2 RIMRERRER. KEIX100—
TR DFRALLE & TRAFH %R

Q® TF—XEILY AT A
11
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EcoPARI-Data Assimilation!Evensen(Evensen, 2003)IZ% D < Ensemble Kalman Filter (LA FEnKF) Td 5.
EnKFOEMEL 722 1V T 4t VA —&, EnKFOERNZOFIEITIRDOBY THD. fErEe (data
assimilation results) (&, HDEMET, X (1) ITRT LD, ERESEEREE OFELMEFEINE>T
BEXN5.

xf = x! + K(y. — Hex]) (1)

ZIT, MARBETNDEAY YV aDKIR, B, MEREOYEELERL THRENY ML, pid, K
B, B, FERLOBAE*BERL T8EINRY MU, HIBHETIITHY, REETETIVOKEE (REAN
7 MV) MOBEIRICHIRT 2 Ay Y aDYEE XM T 2HET, KIFBAENRILINGEELRET
LEMAMTH] (N4 Y) THD. Kl ﬁ@iﬁFE%*Mé

K. = P/HT (R, + H.P/ HT ) 2)
T IT, PIXEFEERSETITY, RIIBERREXSBUTIICHS. ENSIXFENIEEZERTS. X
(2) 1%, BHEEDRIENPLROBRIZE > THREIH, BHAEIZ XS ZEMARDBIENPIZ & > THRE
XNdZLERLUTWSEKO etal, 2025).
BEHEALSBITINIT Vv TN SHEI NS,

P = sl - D) -l ®)
‘f—— A @
*:?,Ui?yﬁyfwxyﬂ—&(Lum) ﬁ WN=NN=IT7 V¥V TN ERE B EHEEL £O8T
Y| &FKT,
BHERELEASEATHNE, TV Y T SHEEIND.
= 1 @f OIS YRO Y
Rt=:21:1(r _rt)(r _Tt) 5)
=%k, 0 (6)

::@rﬁﬁM%iﬁﬁo,EM%%%MEﬁﬁmﬁﬁc;of%ETéMEﬁﬁa,ﬁﬁ%$w?ﬁi
HTEXRWHBIZEIAREBEEDEDOZET .
NI VTANEIRD LD ITHEIND.

K, = P/HI (R, + H.P/HT) M
T VYV TN AU N—DFENHEIFRG) TEHEINS.
10 = /O + K, (ye+ 10— Hx/®) (U=1,...,1) ®)
BV YT IR y/\“~0)ﬁ’¢’$ﬂ|§0>$i’3fﬁf b3 N7 AFLORRTHS.
=Tk ©

@ BREMGICEEREZMMNT S HE
T BV T NVEIBEOEENER A EROE DR E X IIBEFEMFE(Matsuzaki and Inoue, 2022)IZ4E U TR (10)d>
WA DDAETERE L 7=.
Enem = Fpase +V (10)

Frem = (1 + v)Fhase (11)

ZIT, FunldBEN RS 7 — XA FALDBEREZM, FruldBUEY I 2V —Y 3 VOBEREME, vidFEHERED
THOBMNEDERD 2R OEENZRT. AMEDONRLTIETIVHESN EEY I 2V —Ya VERKD
F—R AR ER) IJKELIESTHD. KELESDY I 2l —Ya VEEIIKREREELEZ2D L
EZ ONDEREMEE, KREERAFGOEHIKIE L RE, QAERZGOEIIKELIES, MIIERSE
HEDEENIT)FE &0 1IKIR L ARE U 7.

TUHVTNEERTZ2ODEEDAEX XAIBREMEOBE LHBETLEX oMb, EREME
DERFEE2EZEBLUTRETIHNENDH L. AFETIE, HEINAZTRTOBEESGENERIHIHKD &
U, COEERITN—ATHEL 2. (DEIRE SICENINS. BRZMRLOBRRK U Z2\WIEE 2 EEY 5
7=81Z, Fisher-YatesY ¥ »» 7 JU(Fisher and Yates, 1948)% f#FH L T10,000E DB % 84T L, HEIRE KWV
WHAESHOEEFEHUTE T VYV TIVAUN—ITERE G2 HE L.
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x5 BWRSKMEISHINT 5EH

B &M ER  HE ¢
RREREE iR R (10) 1.54°C
EpE 2 (1) 0.34
RIAEFESE KR = (10) 2.16 °C
B 2 (10) 0.48
WISERSEE  RE =® (11 0.36
KR Z (10) 2.01°C

® [EMkU-EHE
F—AREEIZIE, FEBTE=2) VI RANDOKBLESOBEELRFEHAL - (F-6) . BEMEDHE L
(Z1HIC1E00:00& Uz (BT — 2 IXR-BITEI N TV DA, FEULIF24RMEIZT 72, £z, FEIL
AW BRIEZ 240 IME TR | BRARRZE O 9 BUIBEAERFZE(Matsuzaki and Inoue, 2022)IZ &0 X
AKiEIX (1.0°C) 2, $Eorid (1.0) UIRE L =, BEMEOREEE AEIE, BEMEROHEREE» 6175 Ak
(P #quality control(FAIR - H_E,2020)) &, BEMELEE> I 2L —Y a3 VERDEDOKRX I G FEEHE
%175 A% (4FHquality control(Matsuzaki and Inoue, 2022)) %@ L /=,

-6 AL U 7= BRI

No  WE BE BEAR AR
s °N) E)

pemms 34926 136741 R ?ﬁn%ﬁ‘ 5

@}%;2,% g 34669 136841 R ﬁiﬁg‘ 5
qjlﬁjkﬁ 34.623 136982 EER ;—}"{;ﬁ;61.4 m, 8.2
@%g;% o 34509 137018 EER h\;’;ﬁz‘;z 1 ﬁ? m,
EMI;%I% 34743 137220 EEBER ?ﬁn%ﬁ‘ 5
Eyﬁﬁéz% 34745 137072 EER ﬁiﬁg‘ 5
Sy 4675 137097 RER ?ﬁﬁ%ﬁ‘ 5

® fErT— & X—2/E R EAM

fRMT T — R N— ZADVERREARIS, BEREZMAET — X LBHIEDOHBMNAEETH - 72201 1FE1H 1HH 520234
1BIHETORERME Uz, 2011 F 1B 1HORIEEROWIEAY V8> 7IViL, 2010F4H1HNS8NAD
SpinupZ 175 Z & THER L 7=. SpinupHifEITlE, 7VH v T AUN—IZ, BEFE2EUERSMHEE2HWVTE
B

@ FBEMIEAE

ETFIVHADKBLEST—2E2E=X) VIHRAL (F6) CTEEIINZKEBLIESDT—X L HEL
7z. UEDoT, HEIIARMEIIT o2, ETVHEADOKET -4, E=4V V7 HRA MM, #HE
Terra, Aqua?®®MODISIZ & > TEHI X N/=SSTE HER L T, ZERAMDOKEDELFERZFML /2. MODIS
SSTT— &1, 221 004 502:00DEIZERE X N7z §RTDT — X H300:001 28 X Nz L {KE L THERAL
7z,

ETFIVHAIDEEIL, HEIEL UTNA T A (bias : FHEZE, N(12) ), FAHRFEHE-FEEZ (root mean
square error: RMSE, 3(13)), /N1 7 AMFRE X 7~RMSE (Centered RMSE: CRMSE, 3\(14)) & tHBE{RE

(correlation coefficient: CC, T(15)) &AL TEFHME L 7= :
bias = =X, (m; — 0,) (12)

13
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RMSE = /%zyﬂ(mi - 0,)? (13)

CRMSE = \/%Z?’:l[(mi —m) — (0; — 0)]? (14)

+ZL(mi-m)(0;-0)

cc =
ezt memye [5Y (om0

(15)

ZIT, mEoldFTNTNETIVHADLBEEMETHY, MITETNVHAOLBEHEDE, m Lo IXZhZThE
TS L BBEDFEETH 5.
AFEDEEL LT\ [F—RELE2FERAT 22 L TRIETETVDOATIERL 220> =BE Wl2E
RMSET3E|DikE) 2HIELT5. | DEREERTZDIZ, RMSEXZFEH %)% N(16)TEHE L /=,

RMSE &% = W x 100 (16)

Z 2T, RMSEl3BHEDY I 2L — 3 VEEBRDRMSE., RMSEp 3T — & B{LERDRMSESR =T,

(2) HFEE

£ 7T IAMETERL ~ERBKEBBITT — A R—2ADMHHFEETRT, KT —ZRXR—ATIFEBZE/KED
TR R AR D FAE RFHA IR A 2 4% D . 2020 4 A2 6 10 BIZBRE U THER %1727z, FfbkD 1« >~ KW
X1 7B THY. BlzE4 BEROBIELZE XHNT S BOYHIEL UAFRIZEHTE L L5, #H
LA OBIEIZER, )IER. BEANE. BEELABINAESEEZOEETHY., &7 UH Y TIVA
UN—THIADEREE XS DIZKBETIWINTA—REIFTE Uz, /-, SHEZEOEENS T V¥V
TWAUN—E% 16 LT,

® 1 HFEKEREN T — 8 N — ZADHHR

IHHE A%

BIEET IV JRED I ROMS Ver3.7, /KE : £2RY VEBEMBFERET TV (FH - 55 2019)
AR @ %9 450m (1°/240), SAEERER @ s EIEZR (20 /8)

Bkl RES 4T YV TNESE (FE - AL 2023)

HIEZA R 1. MANRR (& - KR - KE)

2. AIEmER (KR - ES - KE)
3. EEAN S (EE - FEALEE) CAIEIBELRL)
4. KEEFIHIEBINT A—& (N=23)

B AV AN 178
BARE 2000 4 A~10 A
‘LT 2 8ET— & CEZAYUITRAD 4 EHx3 B

(/KR - t5% - DO - Chl.a)
TV TINA N | 16
ARG E H¥EH

1. 4. 2. MEERRVPER
1. 4. 2. 1. T—RAEMLY AT LOBERORGTE
(1) PV TIANR Y T4 VRIZLBEELSEATIIOER, 7 — X EMLRFE
(FEE]

X 7ERIIEBREBREOBIEERERTHY, BUEY I 2V —Ya VR R IJBEME (BHh)
JUVEBWMEEZRLUTVWEN, T—XRAILOFER (FiF) . BEEIEDOVWTWD IR T 2, /-,
K 7R & TERIZY VEEBROBUEERERTHY ., IH56DT—XEULTRENHREL TV S Z L H%ER
INn/,

€9

BHIKEZEIELTEY, BERE -V Y E20ETEZE/LL TOHRWIZE»MD ST, T—XF1L
ZE->THEENRELADIL, KELARRE - VY E20HEEENSBEINAZZLI2L 5, HEME
BT VBV TINANI Y T4 NWETROLZEREBELSEOZ L THY, BHELETIEHZ2EDD, T—
ZEMLIZ & > GEYNBIENTRETH 5 Z L BRER I N, SHEF/-ICHEFE L -KBEERET VDT — X [E
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CS AT LDZLEENERINSZEEZD, 2L, THEIRFERIZEIZEDTHY ., HEOHANEZ fF
FAULBREOFBEDT — 4R ERL. T—ZEILY AT LADZLEDKRIENLETH 57280, 51 X
IRETeED D,

O True —— Numerical Simulation Ensemble Member —— Ensemble Mean

0.30¢

o
N
v

o
N
o

DO [mol02/m3]
o
=
w

0.016F

0.014

0.012
o i
g 0.010

9‘\-0008- - - :
g o 0 0 O—=0—0_—-0 0 o 0o o o0 0 0 0 © O 0 00 o020
< 00061

o
a- 0.004

0.002
0.000

Hours

0.014 |
0.012}
m 0.010F
=
£
Z 0.008}
[}

E 0.006}
m

2 0.004}

0.002[0~—&—¢a yo— S © B © B O R O Mo W = o0 0 0
oI ) == Q 1S) —_— =:
0.000 = i e =—

[ d
¢
Q

|'g
q

0 3 6 9 12 15 18 21 24
Hours
7 BIEEER (WFEER) ITBIF2EME (BR) . YIalb—YarER G . T—2RIEER (B
iR DEFRFIK, KERRET VY TINA U N—, FFEK HWIRIP2OTETH S, LE  IBEHE
. OFERVY, TR EXR,

(2) aRFTT VYV ITNEREIZL DT — X ALY AT L DOIEE

(#E5R]

8 BLUR 9 ITREKES L UKERE DO DAFENHDOERE, MBITES L0 TDES (FBiTE—5F
E) 25R7, REKE (BLUORITIIRU TOROMPREDIES X PO,-P 2 EDOREER) IXEEW)I[OFO
NEFTIERFABCTOEMNAZV—AT, EE DO (BIURIZIIRU TWRWERE®D POs-P 2 EDHRE
1) IJBEIEOREBOLBTEANEND Z b7 5,

BEBORMSEX BT 5 &, 7KiR0.44°CH%0.50°CIZ, #50.88%%1.00(Z, DO 1.58 mg/LA%1.38 mg/LIZ, 7
T 7 1 )ba9.70 pg/LH38.07 pg/LIZEAL U 7z, ¥FRIBIIN U TKBESDERRENKI V2D, KEFDE
EMRNPEILZ>TEY ., YWHEHEOAATMET LTS, TOZEIZDWTUTTEET 5,
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Surface Temperature [°C], Apr. 2020 Surface Temperature [°C], Apr. 2020 Surface Temperature [°C], Apr. 2020
Background Analysis Increment
5 17.0 m
- . 17.0 1.00
¥ w L4 4y
120 b B e 3*“ . 16.5
ol . 16.5 0.75
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e 16.0 050 ¢
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=
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X 8 REKE[CIDAFHIREDH. ENCERIE. BITE. T0ES BIME—SRE) .

Bottom DO [mgO2/L], Apr. 2020 Bottom DO [mgO3/L], Apr. 2020 Bottom DO [mgO2/L], Apr. 2020
Background Analysis Increment
12 12
1.00
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100 A 100 A 100 A 050 —
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T ) ) g
2 6 g 6 g "8 000 2
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X 9 [ 8RR, ~/L. EEDO [mg/L]

(F]
Q7 VBV TNAUN—E
ERTIEET VY Y INDEET VY Y TINA Y IN—ENens & SN, NensHVD N Y JHIT 2 {RE LTV
B HEEZEBIZ S SRR E T U E S, B 10 121%, ELBER L 235 X — 2 REALOMEREE 1 A
E#&E DR URDZIZEIZB T2, HHERBORKE - FIE L Nas DR E RS, REHETITo5 72 Nens=16 D
BE. ATHERE 0.7 DESEMNE U BH, Nens=32 TIIEBRARTS 0.5 7425, 7=-L, HEBREDEY
TiHEI U 72354 1%, Nens=16 TEMEER 02 TRETH 5, [FRMIZIL 32 LEDNasNE F L WD, KT
WEE I A MEDEEMN SNens=16 THETT —ZAR—A2BEITLIZ LU,
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1000)
5
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X 11 IZEBAIEROFAMBEE (BHEREE) NDFEDONRERT, FHMAREBOEBRREZE L X, BElE
ANDFEXEERTILL TRRINAZEDTH D, BATRIERMEDN> S, BZr0O 7 1)L a DIENKX
Mo, FREDOEMEIZEVT/NILB>TWBI e bhnd, 7007 1) a DEAFEEIEA MR
KEVWZ LI, BRELHEIEOENAKZIVI L 2EKTS, X 12 [ZIXBEEOZ7O0 7 1)V a DERY
TR ERT, BIIEBDENKEL, BHFHEARIVWI LNDONS,

BHETIREHMEREROES 2FIHL C. REFHEL2EDLIME L, FHMHBEIEDMENA I WIE ETRVELE
WX PG, HERIZEINNIWVFEESIXFZEALERINT, BEIZE->TXE{LTLES, SEHDOT
— AT, 7007 1)V a DR E T IS 25 MEIED/-HIZ, KIENPHESD RMSE MMEMLUTLE -/
EEZ6N5,

ZORBLLUTEZONDIDIE, 7007 1) a DIENKIVERIIBHEZE AKX RS XD ITAEDE
HERZEZEBEAT S, HDHWIE, 7007 1)) a 2HBEBRULERERET S, REREZ LN, SHBOF
Br¥5,
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MP1, surf-layer (Obs.:-1.02+0.04m, Model:-1.03+0.10m)

5z -
85 40- Observation
E o —— Background
S2m
S g
=g o 20 A
ZcE
=
5 —
% E‘ 0 L I I 1 I I 1 1 I 1
time since initialization
MP1, mid-layer (Obs.:-4.00£0.03m, Model:-4.05+0.20m)
85 40 — servation
20 —— Background
g % E 1t Analysis
S n'd
=g o 20 A
ZcE
e =
5 =
% E‘ 0 L I 1 1 I I 1 1 I 1
time since initialization
MP1, deep-layer (Obs.:-6.93+0.59m, Model:-6.90+0.23m)
5=
'}?,_c: 20 —— Observation
20 —— Background
g 2 T —— Analysis
S o8
=t o 20 A
ZcE
s
2E 0]
(@] T T T T T

Apr 05 09 13 17 21 25 29 May
time since initialization 2020-May

12 BEIOZ7007 1 VaDRERY, RIFITEEE, KRIIERME, SRITENE ENoRE
OKE¥Im) . 8 (K4m) . EE (KW7m)

1. 4. 2. 2. RHRABICLIHEAEZDERE
(FEE]

BIZEZRABLUH2E0H 2 BEOKERGEBS LOMIIIFEEZRT, 8 1HEMIXES & BADHKIE
Bhho7=Zk, @6 H2 HIFAEIZOWTIL, 6 H9 BIZE—2FE 800m¥/s 1I3ZET B HIKMND - 722 L HHE
RETE5,

14120 6 HHAZE. X 1512@ 7 HAETHESNKE, 1ES. 7007 1 )va, XU DO DEREDH
2RT. 6 BIZ2BORBES N7 BICHRTEL, BABEEVI WD N5, I SIZEED S06, S05 T
FRB 7007 40 a NEL., REESIIMOMAIZHARTENVMERDIH D Z LS, BEIFTIIEEN S
DPKITADEENKZINEEZ 5NE, —FH., T HORBIESITARIZEIDZEZINIWVERIZH YD, REK
BAEWE ZATIHHN30CIEL, KEEEIEWERTH - /-,

F7=. 6 HDEEEEMODHEIS S03 X S04 Tld, BABETOKE4~6mHETZ OO T 1)V aBENK
Ko, REIZLVBEMEEENLIRESIAEMNME SN, ZDL XRBIENIIHEBENSE . RE DIN
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1% 0.05mg/L BAR, PO4-P 13 0.005 mg/L AT DFGERETH > 7z, FRRIZ, 7 BIXFTNTOHERTRED I 1
07 1)V aigEMNMELS, BEOBERTKET 4 m BUEDH B THRA L R 2RENHENMEON. REDXRE
BEMBRETH 572, ZDI NS, PWKERERDDLRWEHE (6 HDBREIUAN® 7 HDOLHK) 12, REDFK
BIENVME U 72REVRR L. IRABETOREBICEY TSV 7 b OEIEIGEL ZBPNRN R, 2
DR SREN R o7 EZ 6N 5,

Irako and Toyokawa(Togo) Irako and Toyokawa(Togo)
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13 FAEHZECFEMOKEEME (FEWM) BXomiGE (B , EMSKIE [Cl. &E [hPal.
BE/kE [mm]. BAARZ bV [m/s]. B LOJIIFHEE [m3/s]. ZRIZO2023F6H. AXIF@2023FE7H, #iEE
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DO [mg/L] 0.40 0.60 -0.06 -0.15 0.985 0.975
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KAl 0.40 0.72 0.58 1.00 1.46 51
BoOOA2 0.25 0.52 0.45 1.00 1.18 56
A3 0.07 0.59 0.57 0.99 0.95 38
Ad 0.11 0.67 0.65 0.99 1.04 36
A5 0.25 0.51 0.43 1.00 1.48 66
A6 0.14 0.48 0.45 1.00 1.21 60
A7 0.12 0.51 0.49 1.00 1.41 64
5 Al 0.47 2.23 2.17 0.91 3.22 31
S A2 0.32 0.95 0.89 0.93 1.52 38
A3 0.18 1.12 1.04 0.81 1.34 16
Ad -0.23 0.60 0.55 0.84 0.85 29
A5 -0.11 1.02 0.95 0.86 1.41 28
A6 0.21 0.87 0.77 0.90 1.28 32
A7 0.21 0.66 0.58 0.85 0.96 31
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[Abstract]
This research project aimed to establish data assimilation techniques for aquatic ecosystem models and develop
long-term reanalysis datasets for enclosed coastal waters, with a focus on Ise Bay and Tokyo Bay. Despite
significant improvements in regard to wastewater treatment technologies, issues such as red tides and bottomwater
hypoxia persist in these regions. To address these challenges, this project has promoted the concept of a “digital
twin” of the aquatic environment by integrating observations and ecosystem models using data assimilation
methods. Two main data assimilation frameworks were employed. The first utilized the Ensemble Kalman Filter
(EnKF) with the in-house ecosystem model EcoPARI applied to Ise Bay. The second framework applied a Four-
Dimensional Ensemble Variational method (4D-EnVar) to the Regional Ocean Modeling System (ROMS) of Tokyo
Bay. A 12-year physical quantity reanalysis dataset covering 2011-2023 was successfully created for Ise Bay. The
EnKF system assimilated observations (temperature and salinity), resulting in significant improvements in the
simulation accuracy. In particular, the root mean square error (RMSE) for temperature and salinity was reduced by
more than 30% compared to runs without assimilation. For Tokyo Bay, a 7-month reanalysis experiment was
conducted from April to October 2020 using 16 ensemble members in the 4D-EnVar system. The results showed
an improved accuracy in the simulation of biogeochemical variables, especially for chlorophyll-a and dissolved
oxygen, although slight tradeoffs were observed in regard to the physical variable accuracy. Sensitivity experiments
revealed the need to balance variable weights in order to avoid the overcorrection of specific parameters. Field
campaigns were also conducted in Mikawa Bay to estimate the observation error characteristics. These analyses
confirmed that most measurement errors were random and within acceptable ranges, although the vertical and
horizontal variabilities due to stratification and freshwater input were notable. This project has demonstrated the
feasibility of creating high-resolution, long-term reanalysis datasets using data assimilation in aquatic ecosystem

models. The developed methodologies are expected to support coastal environmental policies and management by
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providing scientific insights into the spatiotemporal dynamics of water quality and ecosystem processes.
This research was performed by the Environment Research and Technology Development Fund

(JPMEERF20221R01) of the Environmental Restoration and Conservation Agency provided by Ministry of the

Environment of Japan.



