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Sea surface temperature observed with portable thermal
infrared radiometer
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Abstract

Sea surface temperature was observed with a portable thermal infrared
radiometer(MINQLTA-505) from R/V Tenyo-maru in the western part of the Japan Sea from
the beginning to the middle of both September and October. The temperature observed were
compared with those derived concurrently by both a platinum thermometer mounted in the
bottom of the vessel and a mercury thermometer for sampled water. The results show, in
general, good agreement, suggesting the reliability of the data obtained with the thermal infrared
radiometer, Some discrepancies are due to the fact that three kinds of thermometers
determine the sea water temperature in the different layers ; the thermal infrared radiometer
and platinum thermometer measure the sea water temperature of the thin surface layer and the
layer 1.5m below the surface, respectively, while the mercury thermometer measures the mean
temperature of sea water between the surface and about 0.3m depth. In addition, it is
stressed that the wind effect and contribution of cloud radiation reflected at the sea surface affect
the temperature derived by the thermal infrared radiometer.
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Fig.1 Sea surface temperature observed after departure
from the port of Sakai-minato on Sep.13, 1995, by means
of the infrared radiometer ( . ), platinum thermometer

(+) and mercury thermometer (o).
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Fig.2 Track of R/V Tenyo-marujust after departure
from the port of Sakai-minato. Numbers
attached to the track line show passing time of
Tenyo-maru.
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Fig.3 Sea surface temperature obtained along the
135°E line on.Oct.12, 1995 by means of the infrared
radiometer ( . ), platinum thermometer (4) and
mercury thermometer (o).
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Fig.4 Temperature measurements in Fig.3 were
made on Oct.12, 1995 along the 135°E line between
Sts. 16 and 11 which are CTD stations.
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Fig.s Comparison of sea surface temperature
observed by the infrared radiometer and that by
the platinum thermometer.

1C, £72Ts L 0#0.7CIEL, LS TriETrR L U T
b, WERIZE A3 18] U 2575 & Ao vy, 153043 oo Vet &
Wb, S TR Tr & Tsd VIRV E 25, + 74
DHLEHCTTL Y#90.3°C, Ts& 0. 2CHEN, =0Ty
PTrETs kD WERIEMOBE L Z26R5 8, Zh
KOWTREKITCRET 5, TRIZTHZIESEWER Y ¢
B, ROBBEEMLTHWA LS5 s, BRI,
BeCHE, T OETBIEEICOB S, TrOEEE S TS

22
R=0. 94
8
< 21
3
B 6
g A
3 a ©
5§20 ”‘ﬁ?’
£ o
3'... o '
9 0,9
e -
2 19f
5 e2o
18 : : -
18 19 20 21 22

Temperature measured by mercury thermometer (°C)

Fig.6 Comparison of sea surface temperature
observed by the infrared radiometer and that
by the mercury thermometer.
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Fig.7  Comparison of sea surface temperature
observed by the platinum thermometer with
that by the mercury thermometer.
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Fig.8 Observed temperature variation at surface of
the cloth placed at the laboratory. Output
signals from the thermal infrared radiometer
were recorded every 0.25sec.

L B HE R 5

ERA R ol X 3 ik eh
LA L TS,

Wk =78 <, RIEAUZ BT AR CR, 1 Bl 4 1
EVNARDELEL OBRBERBRT S LBERNWEEL,
BRI SR T & 10O ERI O & L 121,
IR Lz, 2 CRIEOREEF I LD, BN
U AR ORI 2 #9107 W3l Lo i1 4 Fig 1010 3%, 748
és:m‘LCL S BTIIEAS A g b & < fcmrt/\? &7’:0 02

CIEIRE BB AT 275 L7coR, Fig. 11Ch b, 1 B
4 OEEOBE &R U ERM M ERT, & wié,,- &, 8
HER3E 120, 04°C G, SEIIIL24.33°CCH 5. Bk i (24.44
CY &M (24.24°C) & O#1H0.2°CC, kAN 6

¥, E LR R A S =

Frequency

23.4 23.6 23.8 240 24.2 244 246
Temperature (°C)

Fig.9 Frequency distribution of temperature
plotted in Fig.8.
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Fig.10 Mean temperature variation at surface of the
cloth placed at the laboratory. They were
averaged over 10 original records (2.5sec duration)
and plotted as a function of time,
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Fig.11 Frequency distribution of temperature on the
basis of the data used in Fig.10.
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Fig.12  Auto-correlation coefficients for the
temperature variation which are the same
data as those plotted in Fig8.
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Fig.13 Difference in the apparent temperature
observed with infrared radiometer from theinitial
value as a function of wind blowing speed.
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Fig.14 Sudden increase in the apparent temperature
observed by infrared radiometer just after ceasing
of wind blowing of 2.4m/sec.
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temperature collected with infrared radiometer
on Oct.12, 1995,

A9 G, 2RO AU RIE ORI RIZA - T

B e i, BOBBRLMRL D, 200 LW TROBER
TR —E & f;o"cwé@'mbé P

Fig 151X10H 128 ORI OBIEA I BR LI b D TH D,

DFIATVL MR & b, KB OIE N CHIER ST
3: BHrD, BRMEIET 5L & 05505, 208 51K
AW COH, WS AP HHAND iﬁ%g&nii& Zoltbdk
#zbhd,

PLE® L5 @ TrRizifE L CRARVCND
ETsd B SRV AR OO0 Th 5., Fic, K
HEARLIC He gl IR & & o, KRR F S k& < 2%
POREETRETHDB, UL, SHOERO L KR
ESIROEN 2T ENE & i, BMoORETEE10.3C
P et cE S,

L&, Tr

4.3 ZEPMSDMHFOREE

BOBIH AR & U, 250 BT IS U7 o — it
POVMER TR SN D Z OB MBI RHIC B A
K505, I EE S E D S O Ic Lo TH 8%
it A EORME LT ORI RS 2 SR, A (5
WD 6 DN OWE L ERMICAMD Z L3 TE 5,
F IC, HER OB 7 LAV ORIZHE S b L LTC0.0204

(BEEAH O & &)Y &L, HMHEEH~O% 5 %20l
BEORS & UTEM Lo B % Fig 166579, - 50C D%
i 5 12490.25°C, +20C TR ISCOHN LB L S

9H BOFHRIENT L & LERY ChHoT, 2D L&Y
%8 L BOWMEZ JBATEER TR L CW D, 2O/ 9
#5304y O FLEC—45C, 1030 DEIX16.0CTH » 7z,



8 MBS - g - ok

P 20

<
o 816
23
riiid
2 B2 /
g £
- =
w B /
© 0.9 /
5 r/
FEY
K] .4 —
=3
& o

-89 -62 49 ~20 [} 20

Sky temperature (°C)

Fig.16 Contribution of sky radiation to the sea
surface temperature observed with the infrared
radiometer.
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early morning of Oct.15, 1995.
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