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Characterization of water masses in the sea area around QOita
Prefecture with monthly observational data and remote

sensing data™

Naoji Kusora**, Tadashi Hano™**, Yusaku Taxrra®**,

Takashi Suimazaki** and Tadashi Mivazawa™®***

Abstract: Distribution of weter masses in the sea area around Oita Prefecture were investigated,
employing monthly observational data at 54 stations (1965-1988) and Landsat Multi Spectral
Scanner data (February 4, 1988). The averaged water temperature and salinity were used for
cluster analysis. Landsat digital data were combined with transparency measurements, one of
water quality parameters, and regression model was developed between them. The transparency
model obtained was then extended to the entire study area for mapping the spatial distribution
of water quality in the western Seto Inland Sea. The results of transparency map were complete-
ly consistent with those of cluster analysis on the water temperature and salinity; the sea area
around Oita Prefecture was subdivided into several subareas. A coastal front was observed off
the coast of Kunisaki Peninsula in the Iyo Nada. There was a isolated mixing zone in Hayasui
Strait, where water temperature, salinity, and transparency were approximately uniform due to
strong tidal currents. Beppu Bay was a semi-closed area, which was characterized by large sea-
sonal variations of water temperature and salinity.
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Fig. 2. Seasonal variation of water temperature-salinity diagrams.
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temperature and salinity.

Dendrogram showing the results of cluster analysis on surface water
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Fig. 5. Seasonal variation of averaged water temperature and salinity at sea surface.
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values based on transparency model.

Tabb, EHMERKEEREFVEKE NN A —F
oFEsERDL, F HEIZRRI FVOELTKE S
A= OBEBBHLEBAE I EERLTVS, EHIE
ETRIBEDOAEAE Fig. 6 1R Licds, BV kWi
ZRLTWE, 22T, BonBHEe 7L EKHR
SHTICHVB &t L,
BonBPETFVARRETL2BEOLE 7 &
WICEBAL, 7 2O LruiHiFTh 5 —a— Kkl
1z FDKEHHR%E Fig. 7 1R L, ZEEEOLE
SEHETRLTH B, 1z, KENTx— 5 DIER,
BIHE Om » 5 21m £ TREBER Bk »oHE
% O(BE) IKB3I>WTHENT 2L 5KZRLTH
3, IhickBE, FTE HEEERESLURRN
BRI A2 DKBEEROTWE I EBPLHLTH B,
B HEEERREIC R, AR#EDY Sy BB OR
WKEBIAHBE L TWADHR IS b2 b, Zhid, £&F
OEEEBICBI2RET e Y P OMBEI-ELTE
D, BERE L TEABBROGKEISETFLTVWEL
LAEILEDLTVWS, T, BINEREHEE L
BoTWaY, ZRFOHREBAOEELZI TS, K
ENECLDEESENLBV EMEREEL LN
3, X5, RETRINWKLBRICLZEAGREED
NABEY, EREFMTICTETVE I ENbh 5,
COESIRIE, KO 5 R =4I L B EKEE O
it & ORAHE® Stn. 13— 18 8 & ¢ Stn. 3339
WKHYT 26DTH 5,



ERBB L) E— b vy v 77— 4 2 0 RS EETHHR I B 1 2 KBUAT 73

Kunisaki

Om

Oita
Fig. 7.
(February 4, 1988).

. & =

T—S it & H 2= A 72 KR 75 5
IEBbh T, Thig, HFEILEE L oE%k
W cREFORMMBIC L - TRB LTV IO
LT, SURHE CRRA 4.6kt IcbiET 21 HA4 A
DR (i LERZNKEEH, 1987) 1tk 3k FB LT
SRE A ORISR LV, W SHIERE
— KB EER L T B EEZOND, O
(1985a ) F, TH%a NOAAAVHRR ¥—#ick b
KBTI T 2 B omklE LTEIL T3,
£ 7o, B - KJE (1985) Y anact and Koike
(1987) &, W7oyt LlTHLELTBY, T8
CMREEo e 0 EF ML BITDRTWVWS (Yanact
and Tamaru, 1990) .

T TREVHFREICED 7524 —-CED D
SENENEE S Bbn 208, ST ok & FE TR
DHMBEENFRIT O RAGIREG S 7o, BIoKBLE L
THEISNIcbDEEZ SN D, £z, EWETIcE
WEDBBNT E B3 DDY 52y —ITHEShI-E
Ko—o2&Ez2oN5, 75325 —SrickvBoh

Transparency map of the study area, derived from Landsat digital data

TN Z N E NS 0, KBTS RIE T X
5EEZONE, k&AlE, BINEOD Stn. 19 13#E5
NI T b EBAB TV bbb o7 5 2
—C TR Z252%—D kpHfiahs, chig,
BN I ERZER & Bbh 3 LGNS 52 0T
(75, 1986b), JIFFEOKMOEEAE W T T
WBHEEZOND, TOXIBEERICED, I
B 3 v EF — b5 OERBKRHI D 5 FA
B ETEYKIE, HRTE R i g KB~ IE B
TEDELZONB, 1, Fig 4 lcHoh 3k icw
BAKENDE 7 5 25 —ZILPL» SEEANTHLTH
b, B - H1 (1989) i<k 3 HIA#ESBINF— 2 0
T & b—BL T3, Thid, SRS o=
I B ASPURRIN &b 1 U, AR 7R G SY O P K 1 A 53 IR
WEEAE T2 EE2REBLTWS,

SYRHy b F-g IS BHEE T VIC X Bk
BT ORI, EABIIT - 2 1cBS < TS T
BLUZ 528 =D X BRI O & X —
B i, BB IGHmE, o, XEEHE soo7 4
NI E LGNS B EEhTEBY (RarraLa and




74 La mer 29, 1991

JaniuNew, 1984) , HHBEL T =S U VI 5®D
DEMIEKENT A —FDVESEEZIONBN, &
BB NN HAREEREOLDTHY, EYEEHNZ
nEEECEL, BEEBIRBL TS b0 &L8h
hd, COXHBERFEF VTS TS BHTICLD
BonEHEXEORET o v M OB F T O
WrovrBHERETE LR, BREVTIETH S,
Ihoo7orid, HHRYHE, K888 S50/
FYOLIBYBEOEROMBICEL TEETHS L
ZZoN3,

5. ¥
AR EEORT#, JINES & UCEBKED
5S4 ERTHATODOL TV AEBHBA T~ » 57—
INR—REMEE LI, OS5 H19654E4L AH 5
1988423 A T 23 MO KEBB L VESF— 4
ZRHLT, MEINEFLECHTE JINBBLUCE
BB OB 2T > 120 Fh, 198842 H4 H
DSVEHy PYE—bRVYYVIF—FEMNMAT,
BRI L ZKEEFVERN L, ZO/KE, ©H
BT — 2 S X BKIMANERES v Fyy FF— 5
RSB RN X BT 5 &b T,
HEA AR & BKER E TRKES L PES O
EEO LB RESRE-TEY, HBHBEAFLD
HIRICERC L AEAEARE L TVWE T L bRET
i, CoORA#EEE, ILicEEEEFOpT# LS,
¥l TERAKERERE ORI v e v FEERLT
W3 EELOLNG, T/, HELEHET LT
Erou v AERSNTVEZESRBTER, &5
12, BINEOHSEE SRS h, JRBEORBKIE,
KEBLUHEDSOKERBHEGIEMTH 5,

»

X &

ISR, B BHE (1989): HE#EOKRDSHLZ
DOEEED) . INRMEENE , — b, 27, 146-157.

ARANUVACHAPUN, S. and P. H. LeBronp (1981):
Turbidity of coastal water determined from
Landsat. Remote Sensing Environ., 11, 113~
132.

BuTTNER, G., M. KoranDpi, A. Gyomorel, Z. KoTe
and G. Szapo (1987): Satellite remote sensing
of inland waters: Lake Balaton and Reservoir
Kiskore. Acta Astronaut., 15, 305-311.

GorpoNn, H. R, D. K. CrLarg, J. W. Brown, O. B.

BrowN, R. H. Evans and W. W. BROENKOW
(1983): Phytoplankton pigment concentra-
tions in the middle Atrantic bight: Compari-
son of ship determinations and Coastal Zone
Color Scanner measurements. Appl. Opt., 22,
20.

5 EARRTKEEES (1987) 1 BH%7KE M AT B

Knorram, S. (1985): Development of water quali-
ty models applicable through the entire San
Francisco Bay and Delta. Photogramm. Eng.
Remote Sensing, 51, 53-62.

EvRKXE (1990): BEMMER. h#E, HE. P.696

ARBER PHE EEOKGE BEE HXH
(1990): BIRBEZECHTE#S L UERKES
T B OfEYT. La mer, 28, 48-57.

HoHME, TEBE BEAEX EEIHE (1985a):
NOAA/AVHRR 5 — % ic & % B#% /K8 12 4535
B AKBEEOME. HAYE-bEY VY
7Eesk, B, 5-13.

AR, TREREE, SR, TERE, EERER
#E=IE (1985b): BINBRURFEDY €— b2 v
vy, BHEVE-bRVYYIEEFE 5 19-
26.

RAMBKEEBRIE (1965—1988): Ml FIRIHE
FEREEE.

RairaLa, J. and H. Janmwnen (1984): Develop-
ments in the evaluation of small lake water
quality from digital Landsat MSS data, Kuu-
samo, Northeast Finland. Earth, Moon, and
Planets, 31, 249-264.

Yanaci, T. (1980): A coastal front in the Sea of
Iyo. J. Oceanogr. Soc. Japan., 35, 253-260.

W R, KEEE (1985): % KiE o Tidal
Front. in#HENISE, — 1, 28, 19-25.

Yanacy, T. and T. Koike (1987): Seasonal varia-
tion in the thermohaline and tidal fronts, Seto
Inland Sea, Japan. Cont.Shelf Res., 7, 149-160.

Yanact, T. and H. Tamaru (1990): Temporal and
spatial variation in a tidal front. Cont. Shelf
Res,, 10, 615-627.

FEX, =iEEE (1983): =Tl & 2 HKEK
DIKE SRR % H O fe RSRIIE &K
BHfE— EVAEURRTAHE, $395,
129-143.

ZhHEX, SEEE (1985): mEiEatilic X 27KHEE
B EAEWEFHARSE F775, 1656-
185.





