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DEE¥KEEBNIEHEXTR

BEY Z2HE ETAW

(BREERE GHR, M 310012)

#E  BEHKEm EESN EKPZRRS R ENIE, FEESNRE M
BEE A A AR . HiE, BEKEERFEIKEMASBEHEENEL L, HRH
BLEBBRBNBHHER, DSPEETE DR/ ABRESMN TLEBEGREFRMKH 1.
ARRELMHRER. BRERUVNEEYEEEEREHERETF, 250 RoLE B %
GEEMEHNERE A, RBRTEFKEEKES EEX, £ IR KOBRIEMNER
. [Flefiz A Igbal, Gordon ) Sturm M KB HE AN KA EERX, FILEEHEK
AEBRNEREXRS L, ERETRE 1990F 9 A 3 B ZHK FY-1B EEH MG
fEE NS YUERE S E S, B AR A EEMR R ES S R OEREIN 1990 4F 9 A 23—25
HEEEGHTRIE SR\, FXMAROBERXTEAT LREGRRENRRAKERE
B R,

x{im kEER EHEL

DEBHKABRFEATEFEKGHEHFHRKE. BRRUVARCYFTHEERR
W, £DEBERSHET, RARRAGOKIE) WEFSEEK, DE EKEAMITER
BIMEARER P 85% XK B KRAM T, Eid BREH M LR KHRAK THHEAE
H i L2 HBEABBER (Gordon, 1990). £ KXA K IEFAE MM B KBEHRIFLRR
RBE-YRMAER, MEXAMNEE., BRRERYMEAYESEAFRKERS M IEHET
. BmZBEKEEGRE—-NEIENESE, EENBEHEFETTEE, WK,
RAWME N, EARFETKEFHN="MYEEE 5B KENRL-NERXRER
WEAH I KRE (Pan et al, 1988; Pan, 1993), BE=fY AR EE KEHENECE R
ZEXZESHEZTH.

EXNEHIEAT, URBEREBHEKEBEKBEFEELNES, UK. KE-K
FUKERR RE RS EE TR VEM, #TEFKEERNEIBEAHR.
1 REKBEBBIE

X B RESEWREEE KRR EFIMERES, K-8 RE28 TEKE
Hi#EWN, —BoSaEMNMERNDREH. BEBEMNENE EP—KodTEE
REAARFERE S LEKGA#MN 5-RoeKair st FidkEm, ERRE

* BRHRABEESEIWE, 49493400, 49376275, WA, H, HET1945F12H268, HARAK.
AERXHR PR T EEGKSSHR L Doerffert L35 T, BMEMAAFESRNE Womecke HIREHT
FY-1BH 2SI E LHERFIM T ETR, EREHT.
W HS. 19954E11H98, B2 H#. 19964F5H2H,
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HW, XZIKAEFHSEE, BRRBRYMEAY RSB NES, &R #S £k
T B kE, TR AKEETEKEAMN, FAKKRERYS —FBS %8 T 2
ZENBERE, SRAEREGS RS, SWFEBaE. e, TRIEIE
KEFHAXNEHE W/ m’ - ueso) Tl TR
L(A) = L(A) + L(A) + L(A) + L(A) + L(4) ey
LK EHBIGERBN BB LA)NEBRIEWFIEES: LA)ARBRIKIEF
BB LA AR BEBEAKMRE: LANEKE: LN E KBRS,
BWE, W RLA AR A MRS, BT (DR FHRBE — T L(A)W L Z 8 (pan,
1989)", Hit, RESHKRE L), LA, LA, LABALEBELIHERTKER
I SRR L(A).
2 JESHEEER
2.1 KSR 8 5T K B R X KSR R S B8 R SR B R RS A I B R
WAy T RBA B EBROTER, AMUESE— KGR E R B0 EN TS, FH
B EEE - KH LS HE R ERMMNIS. BT RIFE (Gordon et al.
1989) .
L = FrwP,/ (4mcos0,) 2
i, Thix Hx=rRAWMAEE, x= o RRKBBEES: LARASSERKYE
g FRKPARMBE; o AWARSKEREEERE; AR EEMRA; oh—K
BETH POMVERAEUE RSB RBE AR MRS EF, RAENAMNEEAR
J7 50 F B BB ¥ (Gordon et al.,, 1989).
KEEGTESRAOIEET RS, BIRMEEXL, EEZHETXENENEEEN
FHEF W (Cox, 1954).
2.2 BAKEHEEERX  BEAKEHEREEANRES. WA KMEEN LS FLKE,
KK EREM FTHEGTZRKAHET, HgR, BRRYAECY TR F 8.
Hr G r s o m b mAkmb g, 5—HoEHEMEMT, BKPHrs
EokH—Faobm g KmEb &, Bl g Km e S s K s R 4.
L =L,+L, 3)
Kep, LA ROCEKES R L ATORBKEH R, LTS R LA L B,
KB KI5 Bl AR Rl 15 T A E,08:
E.. = F,(6)T, 4)
A, 0 W KHEEEARA; 140,) WKE M T SiEid & (Igbal, 1983); T(0)H KK HKEKE
55 0 FE i R, BIK-S&Eid % (Angstrom, 1930), B FAIHTHE.
TA6,) = (1 — p,) cosb, (%)
K, p AKTE ST F KPS E R H 091, EHE R 0.06. £/KTHEHT 58 B3R
B R
Ly=[E, R T,(0)°10)/0Q (6)

1) Pan Delu et al., 1989, IGARSS' 89, Library of Congress, 89-84217, Canada, pp.2 633—2 626.
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Hrb, RAMISGE LR, 0 AHAHOEREMEEHN B RN ERE T, ERA
BE TR EBEEFR 45 1,0)ARRMESELR; T0,)0KKEE K
mmEEE, BFAE.

T8 = 1 - p@) / i 7)
RF, n RARKEMITEHRF, BEB =133, p0,)FE#SEA RN - KGR 5
-3y, W] LA o XA AR A 2
R=(k—-a)/(k+a) 8
KF, kM o HRFEKELDH B REAMBERE, ATLHEES R 4 A R KK
RTER, B4k, MR, EREUMNEOAYRE, hTARNR.
a=a,+Ca.+Ca + Ca, 9)
K=K, +CK + Ck + Ck, 10)
Hob, o F KNSRI R BRI B RR, a0 a. a1 K, k, k551 NTE 0
FETHEE, BRRBYHEAYRKRIEREHNEHZE (mgm’), C, C, CHhkE
PR RRE., BRRYKREMEAYFHEAEE (mg/ m’).
FERT YA — AP, AR RS R A B B, R R
Ca(4)
a,(4)

Euf= sz«:du - RA)] d (11

K, 4 =400nm; A, = 675nm.
7K V£ 3R T IR M B 8 B 06 A R A A B R SR S T 7 A Y 8 5 HEUBE DR (Doerfer,
1980):
E,=05E,F, (12)
Kb, FRPORMS RS, BOT3MEN 0.003.
Wl & th SO BTG A 2 IESE A, ARERE S = 10.6nm, M
T EFE 25nm, 2046 04 = 6850m, ER—ERATIIGH 54 RECH.

~ (4, = A ]

g(d) = 2ni 2)"”Zexp[

MT KHEREE P FEERESTOLGEN KT HERERR, TRALERE

SEAREHEETHERENNEF, BFIHEERE ZE—AEE A ERRBOE TN
e

o, = Cald,
7 = le=l (a(( 1) (14)

C L = K(A) Ca, (A)
it 7, F RS B K 5 B
FD) = E, g(d)
M ZZ KD
5K T T K T B R A O R
L,=F(A)* T6)*10)/Q (16)

(15)
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Lo, 7,00) HAKIEL R,
3 HRAMBIEFERITS

KT B UE BT & B B K AR S R SOK AR R RV IE MR b, &
BTHE 199049 A 3 HAHK FY-1BEE M E S 4 ¥R 55T VHRSR ¥ ¥ /K 38 iE
MBRIHITIRIE. KAk, BAEEHU EREEEXE FY-1B 1990 4F 10 H 23—25 H
e PEE R BRI ES, KR5S KRR YRR Y B O RA H 3.

1990 4£ 10 A 23 H FY-1B L2 g8 (480—530nm) AL E (15°W, 0°N)#I 44
PFEBEAIERILE 1. B 2 2 & b I 0 SE n B B i i PR E AR AR R 0 SR 1990
4 10 H 23—25 H FY-1B# 733 (480—530nm) ¥ 2 B8 LB KIS EE.

58U . NG

d

B T EARRIA 1990 45 10 B 23 HA FY-1B 480-530nmifi il & HiE L E 1R
Fig.] The simulated FY-1B channel 480-530nm image of a complete orbit on Oct.23, 1990 drived by the models
Eeic A 1 MK 2, BB ESEaSE 4 mAHE, JFE T ERE AL
(D) KEECHIBAR A AME, KHBRZEMHEE, BoESH B KL
ZE AT B EHE R ES AR, SeEE 5 2, ERABEXA, KHBE
SHER TR BKEMES, EXXBARATTERIUGHEKAENEE. BRSO A
BT EEB N EA. BB, KBS, KWESMmEENREEEamE, #£
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B2 1990 £ L BREWEIM FY-1B 480-530nmifl i & $iil TLE R4 E1&
Fig.2 The original. FY—1B channel 480-530nm image of a complete orbit recieved by the ground station in 1990
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Fig.3 The radiance spectra of the typical pixels armving at the satellite scanner.
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¥ BBl P AR A T ik DA R 5 PR AR R R R R K B EOR

Q) B T RS FRESEAE N GRS R, S48 53 1 E R B 4 75 18] 7% 1 1
*, HEsReRgnT inEDER, Sher | FEGM P O0TIEE 1L 1024502048
AT s, WEEBT, HEMTESITE(PL, P2, P3)RKKERER T LRITA P4,
R ESR TEABIGERE B RIS MLLE 3, BE3TR, P2 AKEN
BABEEEGENRE P AWK 1/50 24, BREBREHEALZSAPLY 1354, 2EK
KEHNGEP2H /6 A, BXFERBMESG S, U EAaNRITRNEAES X 5A%T
B 2 58 B R 2 B AR L B ML R &R (Pan et al. 1995).

GRS AARERX, EHSEWRE. BFRDKEME Y B EHER L
MV AP RS RGN =Kk e &R F, BYRAERKELS S LRERT X
KESFEIRANBELGENSL SR, BARRNENELNGEKGBRER, &K
P TR SHE 5 L RRE B B B AN EE A BB E ST E Z ], 7E8 — KRR R
KB RN 20%—40% A, X—ERE5 YN PREBRKAE FRRIFEREAMS
(Pan, 1993).

4 ZiE

D HKAFEEN AR THRE, BRRDAECY RSN B /KB R FET
B &, DUKKEE T GBS E MBI pER, YN BRE/KEN EEAIER.
MABRAEHRSIEN RS EE, B3R AEE, BFHEBEEENMRFERS
BEF DEKEARBNAESILIER, S AmARS. BRSO, KEBEMEKE
SR EBIETEREKOAABMUFERIINAEFENRIEARTTN. £23®
H FY-1BI R /N8 K 588 TR i 36 TE, AU R BRI T Lhiz B T i
K PRERHATEGETE, UEATHRMERMWEE, RTEATIERSM G
A4 7K 8 B F i SR B,
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STUDY ON RADIANCE MODELS FOR OCEAN COLOUR
REMOTE SENSING

Pan Delu, Li Shujing, Mao Tianming

(Second Institute of Oceanography, SOA, Hangzhou 310012)

Abstract The radiance leaving from ocean water surface, which is very small and
variable, is depended on the concentration of water constinuents and the water
properties. So, it is necessary to develop the models to calculate the radiance arriving
at the satellite sensor in accurate based on the radiative transmission. This paper
focused on the development of the models which are used to calculate the leaving
water radiance, by means of the analysis of the radiative contribution of the main
water constinuents, such as chlorophyll, suspended sediment and yellow substance,
respectively in the visible and fluoresent wavelength. On the basis of the mechanisim
of ocean colour remote sensing, the developed models here and the atmospherical path
radiance and sun glitter models developed by Igbal, Gorden and Sturm are formed a
seres of model for ocean colour remote sensing. The series of model have been
applied to simulate the orbital radiance imagery of two ocean colour channels of
Chinese satellite FY—1B launched on Sept 3, 1990. The simulated imagery have been
compared by the real imagery which recieved by Berlin University, Germany on the
Oct. 23— 25, 1990. The results showed that the developed models can be used to
product the quality of satellite imagery before satellite orbiting and to the analysis of
ocean colour satellite data.

Key words Ocean colour remote sensing Models of radiance



