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1. Background and theoretical basis 

1. We retrieve several physical quantities by satellite observing data. 
2. We have 1 observing data, for 1 pixel, in 1 band, in general 
3. If spectral relationship among bands is well known, we can 

re仕ievemore than 1 physical quantity企om1 observing data. 
But this is not the case for aerosol optical thickness in atmosphere. 

4. The primary goal in VNIR satellite observation is to retrieve both 
surface reflectance (r) and aerosol optical thickness（τ）． 

5. The re仕ievingscheme for “r and τ”is successful for ocean 
but not for land. 

6. Universal scheme for “r and t”bo出 onocean and on land 
is required. 
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Universal Retrieve 
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1. Spectral Extrapolation九宣ethod(Current九1ethod)
Linear equation and extrapolation 

－“r”is assumed O and “τ”is retrieved in NIR. 
噌“τ”inV band is extrapolated from NIR. 

－“r”is retrieved. 

Retrieval of“r and t” 

2.Two Directional Method 
Quadratic equation 

3』1eritof Two Directional Method 

No Spectral extrapolation of “t”needed 
Universal retrieval algorithm for Ocean and Land 
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Retrieval of Radiative Tran sf er 

1st order approxima“on 
p(O, i1) = P(ii, i8)T + r 

2nd order approximation 

ρ（O,it)=P（九ら）r+r

(1-a（ら）） (1 -b(i1)) 
村山1,i,)r2 + 8'21(ii. i,)(logr)r2 -（一一一一＋一一一一

p・ μ1
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Radiative transfer Process 

Plane Parallel Atmospheric Model 

Observing Equation 

S(-r, iiら）
ρ（-r,r:i1,i8)= 

4μ1μs 
t(μs) T t(μ1) 

＋ーーでト－＋位p（一一）］［－ー＋exp（一一）］
1 -rs μs μs μ1 μ1 

-No easy analytic form of the 2°d approximation for function “S” 
-We employ“6S”code for calc凶atingfunction“S” 
-Try and error approach by “6S”is employed to retrieve 

it is noted “τ”and other terms include 
both Rayleigh and Mie scattering 

μ" : cosine of出ezenith angle of山edirection ij 

1(0, i1）電｛τi1i、
仲，i1,i$）－一一一．I（仏i，）－一一ームFoμ,F。 4寓悼t
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f S(T,i1,i~ } 
s(μi) = I －寸す一

/T('T',i i, ~ ) 
t(μi)= ,~ 



2. GLI Data 
frbnwry 28, 2007 
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GLI, Oct. 3，’03, Arabian Sea 

R(678nm):G(545nm):B(460nm) 

ト竺三1」

frlmw門・2H,2「川7

GLI Wave length 

T曲 1・4 Ray’・lflhoptic剖刷ekn・s・・M州将司拘rGll bands (1・19)
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uNivrurn' Chlorophyll Concentration by GLI 
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I 1 ¥ _:.f1 -~J 
司ChlorophyllConcentr凶 on例adirViewing) 

、ごi~＇） 、、 ｜
-Chlorophyll Concentration (+20。）
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2方向観測データ
frlm「｜邸側

ρ画像
ζヂ 直下画像

直下画像

lつの衛星データからl

つの物理量［ρ（古川］
が得られる

2つの物理量
［ρ1Cτ，，r),Piτμ）］ 

がチ得ルられト画る像

て』 チルト画像
［－］ 
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4. Result 

1,i:S: 
Ocean 

Fehmaワ。28.21)()7 

-Select the corresponding pairs of the identical pixel from the 
two different looking directions data 

-Obtain the normalized reflectance“p”from observed data 

-Assuming “t”，evaluate the surface reflectance, rl, r2, by 
“6S’， 

-Crossing Point of“p”of 2 direction is the solution for “r and 
t’， 

τ a 

3. Re仕ievalScheme 

11:~1 ~~ 
τ.r a, 

~-2 ＝ρ2 （τ• ＇ r) 
＼ ＼ 

Rayleigh Solut10n 2 

／ 
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Generalized Reflectance for Ocean 

Wa・叫・oolhf町帥 V拘w曲、g Pix叫・t Pix・レ81
,4.43 01 0.138649 0.136116 

02 0.16241$ 0.1520事6
460 01 ~ ：a弱62S百4 0.12‘563 

02 0.1383'8 

‘90 01 0.108391 。.1071&6
02 。 0.120555 

uo 01 0 ,09~34 0.088368 
02 0.103061 0.099988 

5<45 。毘， 0.081668 0.077175 
0.091107 0.088823 

565 01 0.071033 0.064170 
02 0.078318 0.073721 

Table 5 GLI e相 eralsedRe刊・danc・紛 『町山 b・ndsIn 01 and 02 
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Chlorophyll Concentration 

Pixel No ♀出－a(D1) ♀h[-a (D2) Estimated 
Chlorophyll 

2.43 2.98 3.19 
81 0.41 1.11 0.95 
161 0.37 0.58 0.58 
241 2.93 3.92 3.86 
321 0.36 0.59 0.57 
401 3.41 3.74 NA l~ Fミ六 一 一
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陸域における T:aとrの関係
FoE TT 



5. Conclusion 
FebmmT 18, 1007 

1. We can re仕ieveboth optical thickness and surface reflectance 
from two direction data on the ocean. 

2. We can not retrieve optical thickness and sur白cereflectance 
合omtwo direction data on the land. 

3. For land retrieval, we may need to take into consideration 
the difference between surface reflectance on也espot 
and those around the spot. 

4. We have to solve cubic equations, ifwe take into consideration 
the circumference effect of surface reflectance. 

5. The problem is different signs of slope of 
iso-generalized-reflectance around “0”， 
between on ocean and on land. 
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