.
ol

“‘:%T HOKKAIDO UNIVERSITY

<L

Title NLANDOOOOOODOODOODbOOobOOoobooooooMessTboooooooooo
Author(s) go,0o0;,oo0,0oogo;o0o0,bo,b0o,0
Citation 000000oooooooo,bs2(3), 145-149
Issue Date 2001-12
Doc URL http://hdl.handle.net/2115/21956
Type bulletin (article)

File Information

52(3)_P145-149.pdf

°

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

bR oK E R H
52(3), 145-149, 2001.

NLAND 7 — 4 ~X— X %\ /-8 KB B O igis
26113 MCSST 731 XLOE M & %R

HIEF TafgD - REHE=ER? - B 33— - JIRE &

The Evaluation and Improvement of The MCSST Algorithm Around Funka
Bay Using NOAA/LAND Database (NLAND)

Katsuhisa MAENOY, Kunisaburou YONETA?, Sei-ich SAIToHY and
Hiroshi KAWAMURA®

Abstract

The accuracy of sea surface temperatures (SST) derived from the Advanced Very High Resolution Radiometer
(AVHRR) is examined by comparing with sea-truth SST observed by Ship’s CTD and Ship’s Intake-pipe in 1989.
Sea-truth data set were made 27 points from the around Funka bay area. Corresponding satellite SST which
derived from AVHRR using Multi-Channel SST (MCSST) algorithm of NOAA/NESDIS (National Environmen-
tal Satellite Date and Information Service) removed the effect of cloud and land contamination. As a result, The
accuracy of MCSST algorithm is the biases of the data about —0.2°C with RMS errors 0.67°C relative to Ship-SST.
It is found that MCSST tends to underestimate SST around Funka bay. New coefficients for the Local-MCSST
algorithm which is optimum for Funka bay area are determined and the resultant RMS errors are 0.42°C-0.46°C.

Keywords : AVHRR, MCSST, Funka Bay

i L &

KEEERST (NOAA : National Oceanic and Atmo-
spheric administration) ORREHIE E NOAA-11 5D K
SHBIEFE A ¥ HI KR (DU MCSST : Multi-Channel ~ Sea
Surface Temperature) FEET VT Y AL, EVEHET —
% 1% # /& (NESDIS : National Environmental Satellite
Date and Information Service) & W /AR I N TV 5,
McClain et al. (1985) 1z ki, #OHERE &KL~
VT RMS=06CLFHiS T3, Ll a—AVight
TR T AHERE BRI N TH 2 nE S ik, @HE
F— BROTHEITT 2 ECIRECERTH S, HERZ
W IC BT 1991 4 NOAA-11 B % b BT MCSST D
FEERESE & MCSST u—#4 V35 X — 8 OEERTRbh
2o TORER, HETHEEL, RMS=049°C, EED7—%
Z B < £ RMS=043Ck Fffli & #1172 (Sakaida and
Kawamura, 1992),

IEERFERFEGRERIFER T, EAB R
ZBWTEL ORE, HREToTE, ¥, HFERE

F—F ERAVEREL TR TE Y, BABRIERICE
FAEET— I OBERHsMCT S Lk, IVEED
BWHEETF — I BHBEIC R > T &2, F 2 TERWZETIIH
#6 %5 E B B (Ship-SST) % & b \» TNOAA-11 5 D
MCSST OHfEEREE 2Tl 3 %,

* 7o KB RIMERIC B 5 L O EEDE W MCSST
2R B 7 OEBIFSITIC L 2HBETD,

'L T—4
NOAA/AVHRR F—%

BEF—45 13, 198940 NOAA-11/AVHRR ¥—4% %
w3, NOAA/AVHRR 7 — % [3EEIR - IR BIROBZED 12
DIEILAFIZBWTIER &Nz NLAND 77— X— X
L DBIS Uz, RALKFHA IR B SBAN
¥ —THEHZE, EMINL T3 NOAA/AVHRR i3 1 £
BB o 2@ET — 413 2000 ¥ — 258z 0, 19—
YD F—F BT 100Mbyte iz b A TW B EHS,
1994), NLAND 7— & _R— 2 FBAR 7T -5 2/ DI

D LB R BRE R E BT SR UG R F R
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a2 R « INEIROMFED I HAREI % A (dtiE
i), B GEit, BIE), C GHig» 5HE, ME), D Jul,
W) O4AXEBEYDEL, ERINLEHEE®RT -5
R—ATH 2%, NLAND 57— % ~_— R % I EEKERD
EHTTPFELITOATH S FELS, 1997),

Ship-SST ¥— % .

Sea-truth 7 —# & U T 1989 S LHE KK E IR
BIHEEMS LB E 2 CIDER s ABE L Ty 712
I Tw3 1t 0RAARE b bWz, CTD
BHREOREART — 7 37 VK S Wik 2 ERE
ek vflEan/AETH2 CIECID 7—5), %72
as 7y 7 OKET —F LY EHEKEK O THIE &
h7eKBTH2D (LA Log 7—% )

® W F E

2y FT T TF—YER

Ship-SST 7 — & BHIKF R o & b BHIEFRE g v
AVHRR 57 —% ##% L NLAND ¥—#% ~— 2 k h |R§
L7-%%, SfIEAiE & B, BEERET 208 E2fT-
77 WEBAIZAZEEL THIREREHE2BEAL TBY Z0D
HEISER 7 — 5 REPHER CIIBEROEELEATLE
3. BWET—F LIHRAT — 5 2 ERCHE T 2 123k
%, BEEOEERRET ZNENDH S, I TNLAND
T R ZATBT BEY 7 F 2 b b WT, AVHRR
AR T v RN, ERNF v R, BORAF > RV
By SHEW X ) HEEIE X 2HOHP 21T 7. Hi3)
CANBEE - BEL»S 3 E 7 RVHMADT Y RE, BEO
BEPZITCHHUENSBHLOTRELYYF7 v 7H
F— v b BERLZ,

Ship-SST 7— 4% OERAIAZE, RWIZL 208

ERCciiIz X 512 Log 77— # ik Intake-pipe tempera-
ture TH Y, HEIHS 2T A— MV TOKEZERL T b,
~—75 CTD 57— % i3/37 V2 & » Tk s sihiBEs ¢
#Hl o n/-EE TH 10cm £ TOEKDOBEERL TV,
ZDOTODRBEZAI & b REABPHFCREENT
VBB LY, KESFET IBREACIZ2,ICE
TI% % (El, 1969),

% - BENEE I KRR X 5 24 A0 E bR
LTED | HOMIW 05CRIZOEILE T %, D% b

Tablel The number of the data set by the
difference of observation time

time difference lh 2h 3h 4h total
Log 11 5 5 3 24
CTD 2 0 1 0 3
Log+CTD 13 5 6 3 27

404
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20 s

10,

41 .

504 g
40 |
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141 142
Fig. 1. The observation point of ship-SST. Each symbol
shows the difference of observation times between satel-

lite and ship, 4+ shows within [ h, X shows within 2
h, A shows within 3h and O shows within 4 h.

B EEBE L ORNZENRKEVEFNIZITEELKRE
{25,

2 TEHAEROER N, BHREE L X D38k
(Table 1, Fig. 1),

MCSST OEH & Ship-SST & DIHES

MCSST i3 NESDIS & NOAA-11 2 o & [ i MCSST
HER (1) 2BV TEBL, Ship-SST L UBE S
it 2. FBETHHITZ RMS, BIAS 23KRDTT- 72,

MCSST=aXT4+bX(T4—T35)+cX(TA—T35) (1)
X (secd—1)—d

a=101345  b=2659762 ¢=0526548 d=277.742
T4: AVHRR4 F % > 2 VOMEERE (K, 71EY)
T5: AVHRRS F v 2 VOEEEE (K, 71EY)
0 : MEOKIEA

MCSST : KKHIEFE A HEERE (C)

SRIBHITIZL 2 MCSST O—H /NS5 A—9 DIEEFH
pr

WK BREIERC B 5 MCSST 7 L3 ) X L DOEBE
PALEIERLDIR, TVIT) AARDERE*HB T
%, EIE (1) X% H BT Ship-SST 2HEAZEHE LT
MCSST iz AS7L, a, b, ¢, d 2R E HERREAZE S L U 1-E[E
RAERCE DB IR,

— 146 —



BEF &« M KEADERICB T 5 MCSST 7Y X ADOTHH & i

L R
MCSST & Ship-SST ML

Table 2, Fig. 2 iz MCSST O¥EE #7R3, BIAS Tk 2k
RUMAROF—F £y PtBWT—02CETHo-034
BRI D 7 — & %12 % £ —003C & CHENREL T
W3, UL, Fig2 XY 2BEHMADOT—5icBW»T
MCSST 2358/INgHili 3~ 5 i1 08, 2 R LD 7 — 2 ic v
THRFHE T 2 BRI HER T & %, BIAS 138N & 3B
KFMOSIEAET 2858, WHEHERLTLE S, 207
AEEEBIND T —% £y Mz BT % BIAS R LR <
BoTWwbEEZONE, FDI:HEZEPHIHETEIRY
2 RMS TOFfi2 &, BHIRRME2REE THER
06TC BB TREL T B, 2K LD 7 —5 23imb
ZERENOIC ETETT S Z d¥bhol, ZORKE
1 McClain et al. (1985) iZ & 2 £EKL -~V TD MCSST D
&8 RMS=06C £ D{E MCSST 7 TV XA AT LD
KRR B W TRE L SSTHET VTV XA L
WE Z2 730,

MCSST O—HIINT A—%

F—2 2y VECEREST 2T MCSST 7 v Y
AAD a,b,c,d RIEHBRE L2, ZOFBREA VYOIV
T# % NESDIS/MCSST D&##% Table3 12" d, 22
THIBBRED b - & b EV, BEIRREZED 2w, 2 BRI
WDT = ZBWTEEBLEL T b L5 EOFERE
55, LogFCTD—1h,2h OF =5 €y bpoRd SR
7z a,b,c,d RO —HNI8T — X —F HMEKE DS TR
BWThsEeHEZFAL,

Local-MCSST & Ship-SST )

Table 4, Fig. 3 i~ Locall MCSST DFEE 2777, 2 FrELL
AOF—F v MZBWT RMS, BIAS & & icE L { diiE
3% & Tz, RMS 1 067C Hithd & 04C Hijtk & THES
1, BIAS IZBWTIZ—025C »51EIF CC KBTS iz,
Lol 4RO F—% £y + TRBIBEMET T 2
R iz, Fig 355 b 2REEHMADO 7 — 2 TidtEE

Table2 The accuracy of MCSST in each data set

Data set sample number RMS (°C) BIAS (°C)
Log+CTD
1h,2h,3h,4h 27 0.72 —0.04
Log+CTD
1h,2h 18 0.66 —0.25
Log+CTD
l1h 13 0.69 —0.31
Log-1h,2h,3h,4h 24 0.71 —0.03
Log-1h,2h 16 0.66 —0.25
Log-1h 11 0.67 —0.23
e
g —
<
m -
=
s
=
g
= 34
<
s -
<
wvi - DATA 27
BIAS = -0.04
RMS =0.72
Y T T T 1
-5.0 . 10.0 15.0 20.0 250 30.0
=
w SHIP SST

Fig.2. The comparison between MCSST and Ship-SST.
Each symbol shows the difference of observation times
between satellite and ship, -+ shows within 1h, X
shows within 2 h, A shows within 3h and O shows
within 4 h.

Z8 1 OEFERSHRL T35, 2EEUEDT -5
HEEHT AL, Fig2 L THEMETLTWAZ LD
bhroiz,

Table 3 Local-MCSST parameters in the each data set

Data set a b c d correlation
MCSST 1.01345 2.659762 0.526548 277.742
Log+CTD 0.975103 2.101422 0.60851 266.465705 0.9819
1h,2h,3h,4h
Log+CTD 0.980713 1.148560 0.36682 267.308986 0.9946
1h,2h
Log+CTD 0.965663 1.107411 0.49072 263.05278 0.9943
1h
Log-1h,2h 0.985352 1.149512 0.388378 268.64578 0.9919
Log-1h 0.96005 1.108841 0.481357 261.442479 0.9892
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Table4 The accuracy of Local-MCSST in each data set

Data set sample number RMS (°C) BIAS (°C)
Log+CTD
1h,2h,3h,4h 27 0.77 0.02
Log+CTD
1h,2h 18 0.39 0.00
Log+CTD
l1h 13 0.42 —0.03
Log-1h,2h,3h,4h 24 0.79 —0.02
Log-1h,2h 18 0.41 —0.01
Log-1h 1t 0.46 —0.02
=]
# 7
<
4
2
s -
=
g
£ 5. ®
<
2 -
<
- DATA 27
BIAS =.0.02
RMS =0.77
l—s T T T Y T )

<
w SHIP SST
Fig. 3. The comparison between Local-MCSST and Ship-
SST. Each symbol shows the difference of observation
times between satellite and ship, + shows within 1
h, X shows within 2h, A shows within 3h and O
shows within 4 h.
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e =
MCSST & Ship-SST MLt

Ship-SST 7—% OB/ ED#E W X CTD 7—% O3
YINVEBED T, ERACETHET S 2 & kL
hotr, UL Log7—% £y b & Log+CTD ¥—%
v b RMS ZH#ET 3 &, Log+CTD ORSE HSHEXHY
B>, Log7—% £ b CTD ¥—4% 1%
MCSST £ DIREZENRKEVEEZ SN D, Zihid NES-
DIS/MCSST 7 VTV RAWT A4 & > TERIE iz kG
2 m FiifgD/AKIE % seatruth ¥ —% & L TER SN TWw 57
DIz, BREREOFENKE WKE 0 em LINOKETH
5CTD7F—% &y b X DARE2TMmOKREZAEL T
% LogF—% v b DFFH MCSST FEEEFEM Iz L T
5ZERLTn3,

(N ENZET—F 2y PO RMS 2, KEZ=0K
e &b M 2EECH o7z, 2EFEND 7 —5 0

RMS 1Z 0.66°C 20 & 0.69°C, BIAS i3 —0.18°C & & —031°C
TH 5, dRHEUNDT—5 T RMS=0TCL ET
bHotze THITAKBASEI X 2/KEDBREEEOFEN
Ez o5, ABOHRAEENL, 46505 6 BICREARE
%%, FDBASNCE Y ERL, I5K» 5 16 Rk
s GHEES, 1972), BEBHIX 12805 13FOMIK
fTohTBY, ZOETKEIZ FRERI D D BIHIRRT o
NBZFERBEENREL LD DEFZOND,
NOAA/NESDIS L ) &3 h Tv»2 MCSST #ERD
RMS i3 0.6C & 8TV 3 (McClain et al, 1985) 28, #&
WROBGE, WABRLEH BT 2 RMS i, 065C
~0.72°C, BIAS i —004C~—031'"CTh o770 i, 70—
I BD% W 2RI RE L 7235613, RMS=066C
~0.69°C, BIAS=—0.18C~—03I'C Lt WH ERNES 1L
Joo ZOFERDS MCSST 23@EREXMHRE LT VT X
LATHY, SEOEKBED X S IEHIEEEZNRE LT
BOBPEZLELFHMETEIRELVWZ S,

O—HIINS A—F

MCSST 7 v 2 ) X A8 5 E X RMS=06TCHij
BTholzd, ZOBETIBABCBOWIRART VT
VAL EIROZTR, F I TERBSIC &L D EXEBREI
BRI BT 2BE OV MCSSTHER 2 KDz, £ 0k
H Bohl-u—p N5 X—413, a=0980713, b=
1.14856, c=0.388378, d=267.30899 Th -z, KEK L LD
HEPBREL TOIARTHEEOFRETH S b, c DfEDS,
MCSST 7 VTN A AIZBIT BHEEDEAUTOHEE ko
TWw3, JFD/87 A—F d 38 L L Ty 27 iz dEffiic
MCSST O/XF X —% L BT 2 Z LB R WD, 20
THSRREHA DI KBS R OYEER I B8 W T AR I ¥ DB E s
RWEEIZH B 2 £ 2R L T b, SO Sea-truth 7 —
g6 AEFLELTEREFL T I E»n, HAEHE
T TE, BETHUAEKERD LR OSSN EZ b
%,

Local-MCSST & Ship-SST MtHE:

Local-MCSST O¥5EE L, 4 BHELINO 7 — 2 TIHMETL
TR 2RO T — 7 i BWTBENEL L RES N,
BIZIEB UMW O F—% Tiz RMS=042°C~046°C,
BIAS=000C~008C TH -7z, DI, Sakaida and
Kawamura (1992) 2 & bR o h /- QREIESR Iz B
% Local-MCSST @) RMS (043C~049C) £ h b B\ &
BERLUTEY, IREMAEWSEEOTRORDI-0—
AN A= %, T KERELEEED MCSST OHEE
CRIATE 3 Z LRI N,

5l B X ®

ITHERIIE - WEEX — - B2 (1972). ¥ KBEO¥HAE
iz, #Br7, 48, 53-39.
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