S[EFELF— FiNRE

%208 1990F3A8

TOVS HH/KBOFEERE & FBER LD T

Evaluation and Improvement of the Accuracy of Sea Surface Temperature Derived from
the Operational Processing of TOVS Data

M & EIRE @AY
Yoshiaki Takeuchi and Yoshito Yoshizaki

Abstract
The accuracy of TOVS sea surface temperature products derived from TOVS data at MSC is

estimated. It is found that large mean and RMS errors at some areas are related to persistent error

due to unsuitable objective analysis.

To improve the accuracy of TOVS SST in regression, following three approaches are inves-

tigated; viz., 1) the optimization of the number of channels for regression, 2) the quality check

of classification data base, and 3) the change of scan-angle correction scheme. The results

indicate that increase or decrease of the number of channels used in regression does not have

effective impact on the accuracy and that well-checked classification data base induce the improve-

ment of the accuracy at the cost of the number of retrieved sea surface temperature.
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Fig. 2 Mean deviation (solid curve) and RMS
deviation (vertical bar) between 5-day mean
TOVS sea surface temperature and 10-day
mean sea surface temperature derived from
ship reports by Marine Department of JMA for
the specified area (20.0°N —45.0°N, 127.5°E —
152.5E).
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Fig. 3 Mean deviation (3-a) and RMS deviation
(3-b) between 5-day mean TOVS sea surface
temperature and 10-day mean sea surface tem-

perature derived from ship reports by Marine
Department of JMA for the period of 15 July

1987 to 31 May 1989.
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Fig. 4 Variation of 5-day mean sea surface tem-

perature (dashed curve) and 10-day mean sea
surface temperature from ship reports(solid
curve) by Marine Department of JMA at a) 20°
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Table 2 RMS error (in K) of sea surface temper-
ature in the case of regression by means of
decreased HIRS channel for March 1983
(dependent data) and April 1988 (independent
data). The number of data is 500 for each
small category.
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Fig. 6 Processing flow of investigation relevant
to improvement of sea surface temperature

accuracy .
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Table 3 RMS error (in K) of sea surface temper-
ature in the case of regression by means of
increased HIRS channel for March 1988
(dependent data) and April 1988 (independent
data). The number of data is 500 for each
small category.
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Table 4 RMS error (in K) of sea surface temper-
ature in the case of regression by excluding
HIRS Ch.11 channel for March 1988 (depen-
dent data) and April 1988 (independent data) .
The number of data is 500 for each small
category.
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Table 5 RMS error (in K) of sea surface temper-
ature derived from classification data base.
the quality of which is refined by statistical

schemes, for March 1989 (dependent data).
The number of refined data is also shown.
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Fig. 7 Scatterplots of 10-day mean sea surface
temperature derived from ship reports by
Marine Department of JMA versus AVHRR,
HIRS clear radiance. These data are stored in
classification data base.
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Table 6 Mean and RMS error (in K) of sea
surface temperature for 21 April 1989 by means
of the regression coefficients derived from
refined classification data base.

The number of retrieved data is also shown.
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4/22 Day| 0.55 | L.
Night | 0.18 | |
4/23 Day| 0.26 |
Night | 0.26
424 Day | 0.60
nghtr . 035
4/25 Day| 0.77
Night | 0.78 | 1.6
4/26 Day | 0.39 i L

Table 7 Mean and RMS error (in K) of sea
surface temperature for the period of 21-26
April 1989 by means of the regression coeffi-
cients derived from refined classification data
base. The number of retrieved data is also

shown.

THDo THURDT — 5 BREERI 0L, &
BEREE T2 OB @E@ﬁ%@@éggmzan,
RMSBE b /N& 2 2,

4. 3 BEKEEHERAEFZOEE

HEYy —onRRIIKEABET 2GR O H
KEHEARBIC > TWwaS, MEEDH» KIEAMIE
L7z

M+ 1 )
SST= = Cix {Ri—C'ixau! (3)

i=1
OB TERRZE>2BE > THEL 2.Cika
p# & AVHRR - HIRS QOB RMETE & DB & &
2,

BRAER, 1989FE3HODE7 74 L BIREL
rTeHEEAKRE AR EA VT, 198ME4 B8 7 7
ANV S N TV BB RBSTE T — 5 » o YmkiE
RHEM, MERERSST LKL ESESES TH

| Original HIT DFFITS

10.91 (500) | 0.82 (382) | 0.74 (464) |

1.64 (500) 162 (357)7 1.22 (472)

12.76 G00) | 2.18 (342) | 1.84 (460)
12.00 (500 | 1.57 (37D | 1.60 (466)

2.27 00y | 2 31 @70 ]1.78 (439)
| 1.63 G0O) 1. 69 (349 1 37 (457)

1.56 (00 | 1.69 (353) | 1.44 (461)

8 |0.58 (500) | 0.45 (375) | 0.57 (480

M_eqn (sum) 1 .79(4000) | 1. 64(2900)7 1.38(3699)

i

Lo Lo
I B~ B R AN

CHORD DO DB }

~[covrarro [rvaRATIO | RESIDUAL

s 1 10.82 (41D |0.85 (406) | 0.82 (496)
32 |13 (8 ‘;”45 (376) | 0.93 (349
I3 2,13 @19 |2.28 (71 | 1.09 (152
¢ 4 |1.35(396) | 1.35 (382 0.9 91
T 5 1182 389 |1.86 092 | 1.19 (69
£ 6 |1.25 (30 |1.29 359 | 0.57 (8®
g 7 |1.54 (363) | 1.65 (362) | 0.74 (200)

8 [0.41 (400 |0.43 391) | 0.51 (480)
Mean Goum) |1.423090) [ 1.49(3039) [0.81z210 |

Classification database : March 1989
{ ) : The number of data

Table 8 As in Table 5 but that regression for-
mula (3) is used to derive the regression coef-
ficeints independent of scan angle.
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5. ¥¢&®

MSCEHOBEKBDOBELFHEL 72, 2 DEE,
RHBRE I —EOHESYE, 5 L USHMERS S
5 ZEHD o, BHIRFEIRIC T 2 30 s B
SNTDT, InEHBERCET 2 REEBECEE
BIROTEEIRLTHRET S Z LIt > TREDR
Exn¥Es sz,

—77, BATOMBIZK & k8 e 52 T E G -
ZEETHRAL LT, HIRSOFEAF v > 2 LOEHE,
RERERD 7 — 5 OWEEE, ¥WHEAEE RSk
EHEDEE R L1z, BEIBKOBED ThHo7e,
BEARBREHCAVCAIETO HIRS DF v > 21 %
EELTY, HiFsh3BR3Bs0%0,
cREEEENT S L, 10808— 1> b OB SR
DB, ~EOWEALYRAZNS,
CBITO7 VT ) XARHDEFEE TR HRY I
FEE B 8T 2 OB RN E ORI RES
BEHETIETHS,

s BIREOR S, HIEEESETHL 22 WHE P
DIAATINDE ZETHLY, YHEE L TIRLEL
bDRRBRSENHEIZE SRV THOLZL E LS
AbHB, TOERT, WREAREHGEROBHFE
DEEL—FIMET 5,

6. SHOMER

DT 7 ANEH LT -2 ANTIEE, t A
T NEERLTENH T TV ICEEER L TOVS
F—F Dty b ERATLEIICEZ->THED, &
FTLLENA T TV BB T -y nEHIND
TR, HEMATITVICEHNT—I»nELE
Wl EBHB, FENATITVIEOWTT—F DY
BlbeMa 2L b BEEMLIZODRNLETTH S,

SEOFEERLFHEIZI98IE 4 B TEADOACE->T
To T3 THEL 22 BEAROEDRENEE I
Lo TRAEDRECEDLL L VEZOND, $122
DI ERFBOERBOLEIE bFbo T30 L
iz,

NESDIS THEMIZFIH & T2 MCSST #:%
TOVS 7 — % £ AVHRR 7 — % = A v 3 F &k

(Schluessel et al., 1987) Tii 7 4 &0 B EHENE
EDLBETT> T2 10, {EHERZE0. 5 CRERE % 3E 5K
LTw3, 53, MSCiZBWT b, HHAKBOEY
FEOKRE I 17X 1 B FORFEIEE KR T2 <,
EREOSWMIMT — 5 2R T 5 22BN T 2.0
BHb, [IRFEL VY —TIIMOS— 17— &
flio—8]e LT, MIBOBEKE & MOS—- 1,
GMS, NOAA @ ¥ /K i (TOVS ¥ & & 18 »
AVHRR WHAR) L DHEEIT> TETHY, BR
BB,

Fre, A7V RN T 4R F e s AL RS
NOAABE W DWW TIZF AVHRR ® Ch. 5 # 1w 7-
TEEOHBLLETH S,

EEe
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