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Factors affecting distribution of hypoxia off
the Banzu tidal flat in Tokyo Bay

lat

Satoshi OHATA'*T, Makoto Kasyama' and Hiroshi YaGr?®

20072008 E DM 7 — & A 5, WITE OB TR IT~NEWE KI5 AT 5 BRI, 20087 = VICHNEh b2 L
EWHONICL7. Z0—21F, BEDEIKT 5 & ZIHEDI SHT-EVKRPRAT L E EIIHEL, ZhETE
IO I 750 L T 72 AR R KBS RIS CHBAGARENE D L & L I, BMHTEI~NLBE L ok
ESHMTEI T, ARE mﬁ#_<&wmm ER QBN AL ) ,VﬂﬁTﬂ«&&?éﬁﬁH# Foi b9 —DIF,
AeARJE A B H DR & e < RS, BB B0 AT L T 2 B R KM TE AR BT 2Bl ThH o7z, =
Oy, BMHTEMN TRAMEKIIEITLIKBICOARGAGTHDT, +ﬁ@ﬂ@ CREE G Z AR, Ll
FREESICIE N ) A SEFEHAM»AERBLTBY), Ths ORI EL 5258 E 2 ohik.

The phenomenon of hypoxia distribution off the Banzu tidal flat of Tokyo Bay was classified into two patterns from
2007-2008 observation data. One pattern occurred when cold and heavy seawater entered the bottom layer from out-
side the bay when a south wind persisted. At this time, hypoxia that was distributed in the bottom layer of the bay cen-
ter moved to the middle layer in the same sea area and also moved off the Banzu tidal flat. In the offshore area of the
Banzu tidal flat, hypoxia was distributed very shallowly, so the risk of this spreading to the Banzu tidal flat increased.
The other pattern was that when a north wind continued blowing for more than a few days, hypoxia distributed in the
bottom layer of the bay center moved off the Banzu tidal flat. At this time, hypoxia was distributed only in the bottom
layer off the Banzu tidal flat, so it was unlikely that hypoxia affected shellfish in the tidal flat. However, fishery re-
sources such as Japanese cockles are located in this area, and it seemed that these fishing ground formations could be
influenced by hypoxia.

Key words: hypoxia, Tokyo Bay, Banzu tidal flat, oceanic water
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RENZ ) B A Fulvia mutica % RET HEGPTER I N T
w5 (KM, 2015).

COLHITBNTEBLIOZoMAE, wihd HEY
BRET DI E o TwA. LA LBHTETIE, Ex
LBEFEICHT T LI LIEEAKTOBREREZRE (UT,
DO & T %) PMETL, 79D HEI~NWIES % Hpl
MR EX TS (i3, 1984). I TDH, 20084E8 H
W27 %), N< T Meretrix lusoria B X ON< 7 5 4 Solen
strictus DINWIET LB R L7220, S NICITERE
RIS b o 22 REES R s L TB ) (LE, 2009), A
KILUZ L BNGIED 74 ) DR IEEZ 5.2 Tn b1
VDD 5. BN TEMCEIELSWEIC N A A2
WX, ZIUERTAE O FKE (R I C B R KSR Y
L72BICEIE LRI o Twd (KM, 2015). #hE
BO M)A OREOHESHEEIZIZFETHLZ LD
(KIMIZ A, 2013), EMRFAKILOMEE R A BAEHETFT O
WIBRICEEE D> TV H EEZ LN TV,

ZoEHIE, BHTES X OBENTENTTRD B
DIFSTHHICH b 5T, BMEKLOEEZZT
BTV L oo TWBDS, LD & 9 BN TE M
BWEARID AL, NP TFENERT 22200,
FERNZHH S 202 o T,

FOE CIREMRFABICHE T 284 2B I bh
THEY, INF TS 2 EMEKILOZE (FR1L1F
A, 1990; A « FEIH, 1991; HaklE Ay, 1995, FEFAK - A
PR 1996) RAMBEK DR A & 2 BWFE KO H IE
1t GEERZ A, 2000; AARIEA, 2008) DSRENTWAS.
Z DX BANEKDIR A X B EREARROBIELIZ,
BETHHEIrO LN TV D (EFIZH, 2000). F7-KHE
T, SHEANRAT A2 LI ) BROARRERKIDIE
WABE T2 LI - TWD (FRIEA, 2013;
2015).

FREKEREIEL v 5 — (DUF, FHARHE) T
W&, BREFAKHRDPAET HEI ST, HAEBHNOE
TEMMIKEBRNZERL TS, 2T, Bk LR
AMRADEFT 2T, LRoKET— 5 2§52 LI1CX
D, EOXIH L ZITBRMNTENMCEBREARIMA M L
TENZW KT B DH % EHT L7z

%8B, HEREAKFODOD 1S5 mL L BLFICR % &4
BEbRicZe % (W, 1989). AWgEi, DO DT ASHH
DEFRICRIZT M T 5720, DOA1L.5mL-L 'L
T iR EAWRFKIE L7z,

M EFE

KEBINZE, TR OREREMbD IS SITE ) E
SUBMN 9B CTER L 72 (Fig. 1). BHNCIZZ 3 H KR
F(MWQ-=2, Z8EA ba Yy ZxE8) 2R L, 81
THE 2> & S8 £ CHERICIE L7z, BUIE H 3K,

Tokyo metro

Tama River

Kanagawa\‘

pI‘Cf. Kawasaki %%,

B4 f Sodegaura
'Yokohama y \ Banzu
&) _#Bs)\
5 ‘\\6; A6 / e 5 / \ Kisarazu
3 }\\(\ A B6o, \___.
S Y
D ° My X
- %-3 -mj\ i Chibapref.
5
o> (T
o

8 \ . uttsuCa e
O &% i v P
A \ 5
< S . \ \

Kan-non-zaki CaEe )& \ﬂ\ )

Figure 1. Map of the study area. Closed circles show the water
quality observation stations. Wind speed and direction are
observed at station 2. The isobaths 0, 2, 5, 10 and 20 m are
indicated with gray lines.

WorBIUDOTH Y, ZIHHKEGORE TR 0.5F0 I FE
THE SN2l 5 1 mREOSRE 7 — 5 2#72. wih
OB D, KEOSEHINTOREZ EMHICHZ 5N b X
9, ZHHKEFNZ0 I ms LT OMETHT 872
72, DOt v H—37 L —3 3 VI &k pEEMANEKS
L OHAREE F D) v DK CUER L 72 R 3 K THOE
L, @EHIEEZ B oz F— % O I 2007
2008 4EC, BUAOFHE L 2B 1 TH - 72,

BT GATT HESOEAIE, BHICERELR?2
RO F 4 TR L (Fig. 1). TDHEF 4 VAl
BHROMEM (St A1) 2 HBEHIZH > T T L St. A6NE
HEHCHEL. 94 B, BINTEMNO Sts. B4, BS
BEH, POTA4 Y ALFITLTEERNT 5 L9 IE
L7

T2 KHNF L Tid, Table LIHFEART =L~ IVF L
NOVIRENE 7V EARKAERERE TV & MAS DR 7Bl E
TN ToR B EICEHMEARIO S 2L L, WEHF
HHZERE LTS (Tablel). TOEFIVIE, Bz
BIAMECHALT 2 2 L0k D, el & B o gee 25
(R?) H0.73 L EWVHEZAGLTWwA (RIFEAH, 2011).
ZIZT, COEMETFTVOHEEMEMATLZLICLD,
BIR QEM) X EWEHBRETOEBEKIOZ
B2 AT L7z, B 7 IV ORHRE SIS 2 58 50x70 km,
KFEFMDA Y ¥ a9 A4 X1 1kmTh o 72, SFE AT
20T, HBOEAIZ0-30mTiE2m, 30-50m TiL5m
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Table 1. Conditions and parameters used in the numerical model.

Content

Condition/Parameter

Grid size and number
Layer number 20

1 km, 3500 (50x70)

Boundary condition of temperature and salinity Based on the harmonic analysis data observed by the Chiba Prefectural Fisheries Re-

search Center
Quality volume water of 3 rivers which was converted from the water level by Minis-

River discharges

try of Land, Infrastructure and Transport, Japan

Meteorological data

Observed data by Japan Meteorological Agency, Hydrographic and Oceanographic De-

partment and Chiba Federation of Fisheries Co-operative Associations

Horizontal eddy viscosity/diffusivity 2.0x10° cm?/s
Vertical eddy viscosity/diffusivity

Bottom coefficient friction 0.0026

Predicted by the turbulence closure model

Thote. FHEMHEHT5E, WIIKMOT—71%, %
RITOT AFT AT — 5 R ELAEE DOKLKE T — & R —
AR L7 72, GHEIRE AT KRR SO KE
Bl 7 — & CHEE & AL L 7.
FREOMMIIRDO B L 2T 5 2 Lh b (FIAR,
1993), i FARZ TSGR ATSL 2 T 1R B & IE
L7z, JaED7— & 2 L, & HEEAKIL O 54
L ORERE AT

B R
B AR R
BT BADIEE DO DEEMEE
BN E o 3 B A (Sts. 4, B4, B5) 1281 5 2007-2008
EDJKIE DO DREMEZEAL % Fig. 212" $. St.4TiX, 14H
DIKEDO X 4mL- L' L EOfEZ/R L7722, SHEHE S
EDOFIKEITWA L, THHWIZZ 2 L 1.5mL-L7' BT
bLAkZETEWEE KT LA (20074E137H 18 H
121.29mL-L™", 20084E 17 H 15 H 2 1.55mL-L™Y). & ®
%, 20074F1%, 8H6H%ZEC L, W0OATHETBBLA
LSmL-LT' AT CHERZ L, 20084E139 H29 HIZH OV 1.5 mL-L™
PUFsBll sz, 11 IR A LWL DO EAL,
12HIC;% & 1-4 ] LRKH#EICE TRHIE L7, Sts. B4, BS
DJEEDO b St. 4 LITITMERRZELEZRL, 7-10 HICE®R
FARBED 7O 7= O S 7=,

o, BNTEMN CRBEIEKIESEIN S L7z 7-10
HENGIM & LT 2o 7.
EKEICH T 2KEHLVDODEHES T
2007, 2008 4E0 7-10 B 2 7zl ki s & OV DO
O 5546 K % Fig. 31CR 3. EWEH 2 & PRI T,
20074E7H2H LW H20HIZ17°CLLF, M9H 18 H IS
18°C UL ¥ KI5 45 L, R KIRASE WEBALR &
KMAEPKE L oz, TOH)H8H20H, 918 HICIZ,
BN T E o (Sts. 4,B4,B5) TEE O DO 1.5mL-L 2L
TE7/L7 (Fig.2).20084E1%, 7H2H, 7THISHB X

8 H 18 HIZWE VU2 & HH YL FFIZ 17°C LT D 65 /K I A3 55 A
L, Bl & OKIRAEDSEHZ o7, TOHBTHISH,
SHISHIZ, MMTEMOKEDOIX, 8H18HDSt. 4%
Frd &, 15mLLT'BITD LAIEENRICENEZRL
(Fig. 2).

—%, BINTEMP T, ERoBMHUIMCHIKEO
DOA15mL-L' BT L IEZFRICEWEZRLA. &
D9 B 200747 H 18 HIZ, MEEKIIZHTR L 72 75 745 2
5 YR T OZKIRAL P R @A & OB R AKEAD L S
T, 20-21°C OB ILHEIBO St. 2 2> & B F THR
B Lz, [ U T8 TR O DO MK A -
7220074E9 H4H, W10 1B LT20084E9H29 0 b %
NZN20-21°C, 21-22°C, 23-24°C DL AT T [ B 5547
L, EACHERA & B TE M A TOHRER W TAIRLIZ
FIF—HRRIC R o 7.

Fig. 3205, MM T B EmRBEARRI AT L L &
JERE OKEAAIEKE L 200G Es Nz, 22T, Bl
B 5 YL CARIRAMEK T LALER & DK HF 2% -
7220074E8 H20H, MoH18H, 20084E7H15HB X
F8HI8HZ /Ny — 1, EHRERHCARILASITIZF LI
0, b L R ER O KR IRAE AN E 2007457 A 18 H,
MoH4H, M10H1HBXU20084F9H29HZ /87—
2L, ENFND/NY — 2o TERNTENOBERE
AL DRI % AT L7z
4 A BIZHT 3 DO DMERES T
5 4 ¥ A, BT2007 4 7-10 A B & 172 DO @ $i 1 554
# Fig. 41233, B, WAL IIZZEZENaid L7zK
WA AiDNRy—2 OSFy—21,2) BEHOENZEEZRL
TWwWh, Ny = 1ICHEEN/z8s H20HBLU9H 18H
12, 94 VAT, ZNEFNSLASEB L USts. Ad, A5 TIE
JEDOW 1.5 mL L' PLEd Y, BEFAMIZENL D EV
& (8H20HEKE11-22m, 9718 HIX16-18 m) (254G
L7z, F/294 BT, 8H20HOBMTEMN (Sts. B4,
B5) T, EMFEAKILAVERE 2> 5K 11 m T TEIEMICIE L
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Figure 2. Changes of dissolved oxygen at bottom layer during
the two years in the stations 4, B4 and B5. Dashed lines indi-
cate the hypoxia standard (1.5 mL-L™!).

A L7z, B, KEOKRSATIENY — 11234 L
725 O OB TE M BB R KI5 L h-727H2H
(Fig.3) &, 74 Y ATEBRFEAROPREHAIZR SN
otz =, NY—=V25HEN/z7THI8H, 9H4H
BICIOHIHIZ, 94 Y ADStLAS THABEHEAIRIZALS
g, MR ZEN X D ILE (7 H 18 H Tl Sts. A2-A4,
9 H4H Tl Sts. Al-A4, 10 H 1 H Tid Sts. A1-A3) 12445 L
7. F7294 YBOBIMTEM (Sts. B4,B5) T, AR
FAMIEBBLAKE20m X D EVIEO AR5 L7,
74 ¥ A BIZBIF 5 20084FE7-10 A DO O §HiH 534 &
Fig. 5IZRS. RNy — 1SN THI5HIZ, 74
¥ ADSts. Ad, A5 T FNZFNIKIE10-13 m, 1420 mIZH

B FKID A L7z, MU 28y =2 1 EN728 1
1I8HIZ, T4 ¥ ADSts. A4, A5 TIFFNZFIKGE12-22 m, K
WIS-19mICEBE AR5 L7z £727 14 Y BOSts.
B4,B5Ci&, 7H15H, 81 18 HITIZAKEE 10 m L2 £ HE
FARBAGAT L, H28 A 18 H @ St. B5 TIX R AK I A7k 28
SmIZETRAZL %8B, KEOKIEGATIENY — 1
2554 L7235 O O8N E N B R KILA G0 L h o
727TH2H (Fig.3) &, J4 ¥ A CTHEBREAKIO G55
RN ehoTz. —F, N =258 EIN/=9)29
HIZ, 94 Y ATIEBEIIEO Sts. A1-A3 DJEE O AR
FAMBR SN, 514 YBDSts. B4, B5TlE, ZhEhK
W15 m, 12 m AR O A EERF KI5 L 7.

INE =21, 2 DFERFOKBREFE

INE — V1, 2DFERITOWT, Bl S i KO %
TS & LCHM L ZOMEDREEZHR/ Ry — 1
DY b, BEFAKMOBREILE X BT ETOEBEL
MEHETH - 7220074E8 H20 H, 20084E8 H 18 HIZD W
T, BMTEM (St.BS) B X OWEHRILES (St. AS) DIk,
HKIEDERE 5AT % T-SH & LTRY (Fig.6). L —B &
CBAORIZZFNZNSts. A5, B5ZRL, ZDH) HKHD
WZBREKRI DA LB EELTWS, WHED,
BB FERIEAAT U728 Cld 2 i oo ki, 0o i
EARY, AKRHEHZIZIEIR—-THo7. 2O L IBENT
B OBEMFEASIIE IO R EL L 72 B FE KL L 3
BRAENZ EZRLT WS,

=77, 285 = 2120w T, BINTEM (Sts. 4, B4, BS),
BILHEE (Sts. 2,3), EREEE (Sts. A6, B6,5) B L UEH R
i (Sts. A4, AS) DIKFEKIR, JEEIES O KL EE T-S X
& L CFig. 712773, 200747 A 18 H (Fig. 7a) 12, #&M
T3 (o) EEHEE2A () oK, Mo
XD M TR I (19.74-20.03°C, 32.43-32.78) <
Roh, Kk ESREBERUTH- 72 Z20OMo 3546
BT, BEILEE () #MTEN (&) DKi,
Fr 3R TR HIRMNICET L TB Y, 2RO K,
HAMEIFIER L TH - 72
Emd L CREOHARER

St.2 2BV} A I B K OHEGHE % Fig. 8 12" T, ML
FEhEn Sy — 120 onh/z0xKLTw5b. 7,
N, SiZEhZzndmE, mEEREZELTwE. Ny —1
WP SN2 43610 5 5200748 A 20 HiE, —BRRICIL
REARL e iddH o725 §H1IH (19HHD »5I3iF
ke U CRRITDH - 72 20074F 9 H 18 H 1 B B 4
Ho3.6HuT (87D 205 HRETH - 7. 20084E7
H15HE, 139HA (7HIH) 253 RETH - 72
F7220084E8 A 18 HiZ, 16 HLAREIZILRAZ 72 b DD,
SHIH”S 16 HEF TIEBBLRAMEREAINEIR L 72, —7,
JEJE D KEGATTIE S — Y HIHEB SN2 b 0D E#HE
KBOBE GRS N Hh - 722007F7TH2AB LT
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2007 2008
Temp. (:S) DO (mL-L") Terr(lp. (c) DO (mL-L"")
2007/7/2 2008/7/2
2007/7/18 2008/7/15
2007/8/6 2008/8/4
2007/8/20 2008/8/18
2007/9/4 2008/9/1
2007/9/18 2008/9/16
2007/10/1 2008/9/29
2007/10/17 2008/10/21
17 19 21 23 ’ . 17 19 21 23 1.5 2:5

Figure 3. Distributions of the temperature and dissolved oxygen at bottom layer in Tokyo Bay, (a) July-October,
2007 and (b) July-October, 2008.

200847 H2 HOWERNIZIE, MOEEERAEHICHhz- T 58 H 28 HOMBII KM TH - 7278, KLEIT OT R HE

HWIRT 5 2 L hhoTe. WASERT OB 7 — & "2 X 5 & IR AR R T
INE — V20T FEE N2 200747 H 18 H, 20074E9 H4 H otz F7z, 200849 H 29 HI BRI BH A% 0 3.0 H i

BLU20074E10 A 1 HIZ, ZhZNENBHBEEL O 4.4 1 (71 RERTRT) A S ALRETH - 72

A (105 BRIRT), 6.6 HAT (159 BFRIRT) 3B X 02,9 HAj (69 BEETIVICL EtERR

BRHED) 25 bR TH o7z 2B, 200748 H 24 A »» @i s X 22 8M oMK TIT- Tl Y, BlllMoR
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Figure 4. Vertical distributions of dissolved oxygen at lines A
and B from July-October, 2007. Black and gray regions indi-
cate where the dissolved oxygen is under 1.5 and 1.5—
2.5 mL-L™!, respectively.I and II indicate the pattern 1 and 2,
respectively.

BEFAROZBFIIIRTE R\, 22T, BN L
fise L, X EEHICZDEB % MEAD 5720 IHEE TV
THEEFAILD 534 % JER L 72,

INZ — 1 AR

N — V1 D4FEBID D B 20084E8 H 18 HAEI £ IZDWT,
BEE 7V THRNTEMTOAREFLZ T <72 (Fig.9).8 H
6HDOERTIE, 74 Y ATEABHEKMOFELITEE T
Wiz, F7z, BNTE 2 S St B4 2 RETEL BN
P EICEEE LT 4 ~C (Fig 1) /A5 L, BMTE
M o(St.B4) ICEMZRAKMEA SN o7, LrLSH
10HICR2ZE, 94 v ATABEARILOTELAREZ D
74 COSLBAR LM TEICOT TIAKRESmETH
AR RATE. DK, 54 7 ATOEBEKIOH

A

' http://www.data.jma.go.jp/obd/stats/etrn/view/daily s1.php?prec_
no=45&block no=47682&year=2007&month=08&day=&view=g
wsp, 20144E6 H 6 H
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Figure 5. Vertical distributions of dissolved oxygen at lines A
and B from July-October, 2008. Black and gray regions indi-
cate where the dissolved oxygen is under 1.5 and 1.5—
2.5mL-L!, respectively. I and 1I indicate the pattern 1 and
2, respectively.

oA H14HICb Aoz, /2, st.B4h SHEMT
EZHTTIE, 8H 14, 18 HIZ D AWM AKILATIKIE S-10 m
DEGIHAT L Tz,

[{ Ui £ 7V TR 728 H D Sts. B4, B5 DKEES5 mFE
DM % Fig. 10127 . KT, 25K HBEIE-S % i d
LIk EwEgEBRELTWS, Zhickb e, 8H
13-16 2413 T, Sts. B4, B5 TSN T E A 9 JLH
ANOFNAIZ HIF ERFE L TR & Twiz,
INB— 2 G RE
INF— V2T, LIRS S W T o Kl d —
B2 b (Fig. 3), EALHER L B TE MO KEKE, 1
FIFEALERUIC R 572 (Fig. 7). F72WThofifT
b, BENKEZ O 3 HALRT2 S JbfR)ADIK N T w7z (Fig. 8).
Z2C, dumECHE D KK OB) & 2 BT 57012,
lEFNVT, EEOKIE DOGAIB L OBEHRET (Sts.
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(a) 2007/8/20

28 1
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(b) 2008/8/18
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5326—
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18 - —— — T T
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Figure 6. T-S diagram at the time of pattern 1, (a) on 20 Au-
gust, 2007 and (b) on 18 August, 2008. Gray and black lines
indicate the stations A5 and BS, respectively. Bold lines indi-
cate where dissolved oxygen is under 1.5 mL-L™".

2-4,B3-B5) O H¥Ei xR 7z, RIS X % EREK
OEEITAFH T NOFBTH o 72720, —pFlE LT
2007 4£9 H 4 Ho 1:E B H O G HR % Fig. 1112RT (Fig.
11). %8B, MPoDO THELFERSNAEEHITKEIIH
W ARBEAS AT L 722 R LT b, 72, KPR ORED
FABH A COHFY o, HHrRLTWh, miEE
VIR E KT 728 28 HIZIE (Fig. 8), /Kili21-22°C D /KB
BILOEBRFARLIERRIBEZ R LIIHM LT F
7o, BRERCOBPHORRIEEBLRQELDDS L IEE
i) I TH - 72, 29 H A 5 il X A3 AbRE
ZbY (Fig.8), TN S51HBEDI0HICIR S &, Kilk
21-22°C D/RIF 28 H & O AL~ AL b - 72, AFRHK
KILL 28 HICIX RO N o dbE~BE 75 L & BT,
28H X 0 M TE NN Do TOMDBIRN 72, S50

TRIEDIR X el 729 A3 HIC& 5 &, AL & B T8
MOKIIE21-21.5°C TIEIZF LIC D, 21°C DK
MBI > T Lz, F72, BMEASLE, 8H30H
R A RO T AL E I, BHTEOTC
BEICE TRAZ. BRIV ORRE, EEIC RS> Th
51H#EMDSA30HICIESt 4 Ao BT TER (dbH)
ANED ) HNDIRE - 7278, EERIZZ > Tr55SHED
9 A3 HIZiZ Sts. 2, 3, B3 D FHLUI B H =59 LI E
boiz.

zZ =

2007, 2008 4E12, WM TE I Cid 7 A2 5 &R Z K
oA LIk, D% 10 H F TR0 ORHARMAA L
72 (Fig.2). O, JEEOKIRSAIZ2DOD/8F — 12
SIeh, Zo) By —r 1T, BT, SHRET
JEEJE OKIRAMET L, KD WALER & DA PHF % -
7o F-EPUEETIE, ABRFEAKIRIZPREIC M L (Figs.
4,5), JERIIEIAKIR T2 KA 04 L7z (Fig. 3).

FETIE, AMBKIBRAT S Z L2 D BHNOEME
ABDEIZIER, ZE)T 52 EAVREINTWD (B,
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Figure 7. T-S diagram of bottom layer at the time of pattern 2, (a) on 18 July, 2007, (b) on 4 September, 2007, (c)
on 1 October, 2007, and (d) on 29 August, 2008. Triangles indicate areas off the Banzu tidal flat (stations 4, B4,
B5). Squares indicate center of the bay (stations A4 and A5). Open circles indicate northeast of the bay (stations
2 and 3). Closed circles indicate south of the bay (stations A6, B6 and 5).
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Figure 8. Time series of 25-hours running mean averaged wind at station 2 from June-October, 2007 and from June-

October, 2008. N, S and I, II indicate the north, south wind and pattern 1, 2, respectively.
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Figure 9. Vertical distributions of calculated dissolved oxygen
at lines A and C from 6-18 August, 2008. Black and gray re-
gions indicate where the dissolved oxygen is under 1.5 and
1.5-2.5 mL-L™!, respectively.
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Figure 10. Distributions of the calculated 25-hours running
mean flow at 5 m depth layer at stations B4 and B5 of Au-
gust, 2008.
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Figure 11. Distributions of the calculated temperature and dis-
solved oxygen at bottom layer on 28, 30 August and 3 Sep-
tember, 2007. Black regions indicate where the dissolved ox-
ygen is under 1.5 mL-L™!. Arrows indicate the calculated
daily averaged flow in bottom layer at the stations 2—4 and
B3-BS.
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