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Abstract: An extensive set of both in-situ and satellite data regarding oceanic sea surface temperatures in Northeast Asian
seas, collected over a 10-year period, was collocated and surveyed to assess the accuracy of satellite-observed sea surface
temperatures (SST) and investigate the characteristics of satellite measured SST errors. This was done by subiracting in-
situ SST measurements from multi-channel SST (MCSST) measurements. 845 pieces of collocated data revealed that
MCSST measurements had a root-mean-square error of about 0.89°C and a bias error of about 0.18°C. The SST errors
revealed a large latitudinal dependency with a range of +3°C around 40°N, which was related to high spatial and temporal
variability from smaller eddies, oceanic currents, and thermal fronts at higher latitudes. The MCSST measurements tended
to be underestimated in winter and overestimated in summer when compared to in-siti measurements. This seasonal
dependency was discovered from shipboard and moored buoy measurements, not satellite-tracked surface drifters, and
revealed the existence of a strong vertical temperature gradient within a few meters of the upper ocean. This study
emphasizes the need for an effort to consider and comect the significant skin-bulk SST difference which arises when
calculating SST from satellite data.
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Fig. 1. Climatological sea surface temperature distributions in (a) February and (b) August from NOAA satellite data of NASA/
JPL, (c) SST difference (ASST) between February and August, and (d) the locations of matchup points between NOAA satellite

data and oceanic in-situ temperature measurements.

% 12 pm UG AMESh= split-window MCSST
aEE BESIT 71RAR] SFHen sy
& 4 (1)411 23 Table 100 AN Hps} Zho] iz}
ol wlet 247t T AFES ARSI
MCSST=aT+ b(T,- T) + (T~ T)secd - )+ d (1)

71 0= SARZ, T2 11 um ¥29 AVHRR
HE 49 L2 (°C), 2P T 12um B9
AVHRR W= 59| 3|E=25(°C)E YERILE NOAA-
11, 12, 14 9’4o Halre NGSST A7EA F5=
8 AlFES B89, NOAA-15, 16, 17 94l o)

o}

314 NOAA 4Fs} NESDIS(National Environmental
Satellite Data and - Information)oll 4] 41&8k A&
2833t

dvtEoz QlFged sfFHexe] AYEs A4
A= ol g AwHALAHRMSE; Root
Mean Square Error)?} HXK(Bias Frron)E I @3S},
7 oA 4 (), B3t 2ol AT 5 Ak WA

AdFshdAER A2 eHmdn HE3 £
& W e 2 7 & A4 A5 TR e
wolth. AlFBEeRs 7 Fe] 2olE st
of Big A% F 2 g Algs 7 2ol



SO0} alllolA BN BB0) ofst sisiRzel ot 54 283

Table 1. Coefficients of the split-window MCSST equation (1) for NOAA satellites. The coefficients of NOAA-11, 12, 14 were
derived by the NGSST team of Tohoku University and those of NOAA-15, 16, 17 were derived at NOAA/NESDIS

Satellite Time a b c d
D R . 485238 1.997911
NOAA-11 ‘ay 0.994994 2.249194 0.4
Night 0.996243 2.019811 0.636677 1.768488
D ! . .505390 8.121809
NOAA-12 .ay 0.976624 2.259260 0.5
Night 0.964344 2250210 0.482484 10.525784
NOAA-14 Day 0.995297 2.141028 0.570288 1.440309
i Night 0.978227 2.080701 0.677174 6.392618
NOAA-15 Day 0.993892 2752347 0.662999 1.753027
) Night 0.959456 2.663580 0.570613 12.120265
NOAA-16 Day 0.999317 2.301950 0.628966 -0.620000
) Night 0.995050 2.536550 0.753291 0.000000
D . . R -3.44
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Table 2. Distribution of the number of collocated data between NOAA satellite data and oceanic in-situ measurements for the
corresponding months from 1994 to 2003. The months are arbitrarily selected

%:;ﬂl Jan Feb Mar Apr May Jun Jul Aug Sep QOct Nov Dec Total
1994 2 2 38 42
1995 30 97 8 135
1996 11 64 75
1997 57 29 86
1998 4 4
1999 49 27 76
2000 63 20 83
2001 1 2 3
2002 7 46 i1 23 78 25 36 226
2003 3 33 4 75 115
Total 15 70 4 57 46 126 i 72 52 78 110 44 845
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Fig. 2. Histograms of the matchup points according to (a)
latitude and (b} satellite-observed sea surface temperature.
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Table 3. RMS and bias errors of sateilite-tracked surface
drifters and oceanic measurements from shipboard or moored
buoy instruments.

Satellite. Shipboard Total
Surface Drifter Moored Buoy
Number 431 414 845
Depth (m) <0.2 <3 <3
RMS (°C) 0.61 1.10 0.89
Bias (°C) 0.0750 0.2986 0.1846
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