® Validation of GCOM-C products relating oceanic aerosols

- by shipborne measurements
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Development of SAURES AOT at 500nm Angstrom exponent
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Atmospheric correction parameters ~ Non polarization oceanic aerosol Aerosol model

e AOT(670nm) and AOT(865nm) of Ver. 1 and 2 e AOT(500nm) and Angstrom exponent for Ver. 1 and 2 e Standard aerosol models of the atmospheric correction sometimes occur

* Good relationship, although some data is underestimated * The results of Ver.2 are improved, although the number of data decreased negative Lw

e Aerosol models were developed from the SAURE measurements in each waters
* Japan, Northern and Southern West Pacific, East Indian Ocean, Antarctic

< < Q o
o 7 o 7 P 7 ] 2
o Ver. 1 o Ver. 1 Ocean
© Ver. 2 © Ver. 2 RMS error = 0.066 for Ver. 2 .~ o ver.1
/// ,,’I ,,’I (¢ 0 | . o
(a\]
o _ ™ 2 3;8& .
° 1 RMS errors = 60% for Ver. 2 ° RMS errors = 73% for Yer. 2 S ® 5 RMS r = (/857 fof Ver. 2
. . o - . . . .
— . — — °® S o | €Iro . tor Ver. : : ¢ Size distribution
o o S ° S S Inversion analysis ,
© =) ) & s ) (skvrad ver.5) * Real and Imaginary parts
5~ 8 0 5 o | 5 o | @cé,) 0° ° 5 S S @ y . of complex refractive index
< ° 880" § < ° o o < ° o 5 o ©°8 B
0 .0 0 oo O,'é I @ o9 o >
Q) ’ Q) 009 .5 O) ©©% o o 5:
w , n o’ n o® oo — o
, , = o |
B & 92 g G o o®
- 8 .7 & - 3 2 . o . .
° 8 ° §£2° &7 8 S 8 ° e To evaluate the aerosol absorbency, a simple radiative transfer simulation was
S @ 8 o 8 8 o O o o o 0 | o /°¢6 ®odp O © @ o ]
% > %c@é' ° i o Ver. 2 ° L e ° °© % ® oo o carried out
* Aerosol radiance spectra normalized to 865 nm were calculated
o .
3 T T T 3 T T T S T T T 3 T T T T T o [a=1Lt- Lray]_elgh
0.0 0.1 0.2 0.3 0.4 0.0 0.1 0.2 0.3 0.4 0.00 0.05 0.10 0.15 0.20 0.0 0.5 1.0 1.5 2.0 2.5 3.0 o ° o
(] = = = =
In situ AOT(670) In situ AOT(865) In situ AOT(500) In situ Angstrom exponent Ground albedo O’ qun 30 ’ QSWLSO?’ 120 ’ ¢ 90

Around Japan Northern Pacific Ocean Southern Pacific Ocean

8 - © - © 3
o a1 8 &
8 T i %]
A i
O <
£ 8| n: 2266 £ @ n: 20 = n: 28
s 7 A - ¢ Latitude : [35.867 c 7 < ] Latitude : [25.085 s 7 < 8 Latitude ; 416.599
Vo) -|- g © Longitude : 139,708 [T} g $ Longitud/ %‘7014 [Te) g g"* Longitudg”: \3{335
© e © e & © o o
D s X s” D s s ” ARR\ D < g T/
@] E g Qo s ] =
= < 3 1 A7 = 3 o \ = S 8
[ S & P \ O] S 9 / 1 [0 S o ]
e v © Q ° & Qe S 2
C o g - \ . 2 v S o
8 8 e s s 3 gt ¥ L IS 7 \;
g ' ¥ o \ E T - g - .
o o
> 3’ * % © e o L o > 27 W/I/ \\4( = 37 P S
8 N X $ ° 0.61 0.65 0.‘10 0.‘50 1.‘00 5.60 10[00 8 N S 0.61 0.65 O.‘10 0.‘50 1.60 5.‘00 10.‘00 8 N ° 0.61 0.‘05 0.‘10 O.‘SO 1.60 5.60 10‘.00
o R Radius (um) o Radius (um) o Radius (um)
Qo X () Qo
(] < © ° © °
5 3y ——— & 5 T & 5 T . &
o ® 2 9 2 o 2
© 2 B4 n: 2503 © 2 B n: 39 T 2 B4 n:2s
o ©7 g T Latitude : 35.834 o ©7 g + Latitude : 25.273 o ©7 g - Latitude : 16.643
% 3 - /? Longitude : 139.712  __ s 3. ‘ Longitude : 134.899 % 2/ /?X?MJ
x 7 | x & x E -+
— < 4 ~— o —1 — o
T T T T I s, \ i ! T T T T T g, //E \ T i T T T T T g, E/
400 500 600 700 800 900 § I 400 500 600 700 800 900 § I E -+ T~ 400 500 600 700 800 900 § I -
kS ks ks}
Wavelength (nm) £ o 1 Wavelength (nm) £ o] Wavelength (nm) £ o
Q Q - - o -~
=4 5 150° 180° = 0° 30° 60° 90° 120° 150° 180° =
‘ T g | = 60° -0 € g | i E = 60° - 04 T g |
- M - T T T T T T T L u' L ” iy . & ‘y AN - T T T T T T T -‘ W - T T T T T T T
-l 300 400 500 600 700 800 900 T . -y . . R ° 0.2 300 400 500 600 700 800 900 = ° 0.2 300 400 500 600 700 800 900
A Wavelength (nm) fj:;,-’ e .s Wavelength (nm) Wavelength (nm)
i Rilae 2 — -t o 05 : o 05
: 3 - o=l o) - 3 i
w0 w’ 5 - 2o _ %Y o 07 2. o 07 2
A o 97 A\ - o 8- © ©
) 4 = ° = e : 30° 2 o 30° 2 84
‘ EA BN 4 8 n: 2503 ] TVe o 10 *gc’ n: 39 o 10 g s n: 25
:>:" E X . £ Latitude : 35.834 1 5 g Latitude : 25.273 & Latitude : 16.643
' ; ) x 2] Longitude : 139.712 O 3.0 % 27 Longitude : 134.899 Q 8.0 5 < Longitude : 131.334
s : i é- e T ! ; . I c - %Ei T 2 &
] y, g I N T e L Mo g & 1 A 2 - 0 8
2 ’ kS N N S 5 © TN e k]
a0 12t < 8 \‘ vz 'ms;_\‘\:\ . < ahee O NE T 8 _—
7 g o ’ \/(\ . S o “ g & _ /
4 > 1\ e L9 >3 9] > | o
: E 2 | < | o 5] |
; LF £ 1 " £ — g —
’ : D o | o Do o D o !
. § g g L -30 g g -30 g & 1
= E 3 T T i T T T T %\‘N E3 T T i T T T T = © T f T T T T
/ 300 400 500 600 700 800 900 300 400 500 600 700 800 900 % 300 400 500 600 700 800 900
A Wavelength (nm) W 4 Wavelength (nm) /4? Wavelength (nm)
; I & L&
20°
120° 12n° 14n° 180° « N

East Indian Ocean Antarctic Ocean Future plan

© §7 © 8,,
s o M1 B * SAURE observations
£ 1 A —~ 8 titude : -1: i £ N = i atitu e‘n—: Ted :
" i e 5 4 Longath - ) 18 2 K 1R Loniue 7111 e Shirase
£ E g . .
c ¥ MDA NV . e 5, AP e ¥ : e will return to Japan in March
2 AN v M6 3 \ 8 =
£ o e EONS v {/ . § o ‘| AN * Araron
-8 ;’: * o g /E - 1 8 i /1/ N . . . .
5 o N HoeemmEmaae et 5 o ‘o,,,,9,,,%@,#.171‘#{.}}-}5{ || % * I plan to join next cruise if [ have the chance
(7)) <P 0.01 0.05 0.10 0.50 1.00 5.00 10.00 (7)) 0.01 0.05 0.10 0.50 1.00 5.00 10.00
o v R adius (um) o adius (um) . . . .
3 ) ) 5 ] ) e Check or improvement of inversion analysis
5 ] 5 5 7] 5
S S | < S £, * Convergence results are not good
as © % "] ‘ atitude : —n o © % - T titu e:n—. . . . .
£ e {/&\Lim‘;: e £s E/i\?gnﬂdezfﬁf | e Aerosol optical model for the atmospheric correction
i 00 00 00 00 500 900 ? E/ 1 T\T i 00 =00 00 00 500 900 ? I/  Even in the open ocean, almost aerosols are absorptive in the short
Wavelength (nm) %?’:— j Wavelength (nm) %E, Wavelength region
NS TR T A # L ‘ ‘ ‘ ‘ ‘ ‘ A L L — Ok &1 | | | | | | e Integrate them into the atmospheric correction algorithm and evaluate the
/"_’_f’)é\ﬂ;}\ ~v’1 r.; W % . ) - D v .3 ; ;’735[./ ‘ 300 400 500 600 700 800 900 /_.:I;i . l/‘ v)() ‘.@?){4//{7 ) | R - ;, 300 400 500 600 700 800 900 .
Y I S S R et - evelengh () o \,r\ u{ T S EEes | Hevaenan o improvement performance
’\\% L L 4 " e i ) ‘g o nio 0 A - g S r s
0° 1A T S s S . 0 s Latitude : -29.639 L/ Lﬁ g s g Latitude : -63.153
BN ¢ : . . L,\, ﬁ»ﬁw_\;g ) »-é‘}’\k\ x 2 Longitude : 109.130 % > g* Longitude : 71.161
) ;j/ | TR g » Y |
0 \// . U ] ~ g%, T ] )= — ' o ‘ggf -
AN Ly g \ l/T - = i
. = g & o ‘ _ e N . g g
- ° 360 460 560 6‘00 760 860 9(‘)0 @\\\« \VK - c 360 460 500 660 760 860 9‘00
Wavelength (nm) i V\\‘”\ Wavelength (nm)
-60 > P -60' 0° 30° 60° 90° 120° 150° 180°

Acknowledgment

This research was undertaken as part of an Antarctic research project(PI: Prof. Masahiko Hayashi) and supported by JAXA GCOM-C research
Announcement and ISPS KAKENHI Grant Number 15H02807.



