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1. Ocean products




Overview of GL| ocean productsi(&y
rrection algorithm

Developer: Hajime Fikushima (Tokai Univ.)
R. Frouin (Scripps institution of oceanography)
Algorithm: Atmospheric correction (Fukushima)
and Photosynthetically available radiation (Frouin)
Algorithm code: OTSK1a (Fukushima), OTSK14 (Frouin)
Product code: NL (Level-2

I\




Overview of GLI ocean produe

Developer: B.G.Mitchell (Scripps institution of oceanography)
Motoaki Kishino (Tokyo University of Marine Science and Technology)

Algorithm: In-water algorithms

Algorithm code: OTSK2,5,7 (Mitchell), OTSK6 (Kishino)

Product code: CS (Level-2)

CHLA, CDOM K490 SS (L2Map, L3Bin, L3STAMap)




ymperature-algorithm

Developer: Hiroshi Kawamura (Tohoku Univ.)

Algorithm: sea surface temperature

Algorithm code: OTSK13

Product code: ST (Level-2, 2Map, 3Bin)
ST_daynight, ST_all (L3STAMap)

3 type FR(1km)/LR(4km)/FR_NRT(near real time

Para




L2 Mapping —

H. Fukushima
R.Frouin

S. Ackerman
K. Stamnes

itchell,

4-km resampling

Near real time operation
at direct receiving station



w/4-km path

ot
OTSK13 L3 space bin

L3 time bin (Daily, 8-day, Monthly)

L3 Statistical Mapping
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CHLA and SS distributions

GLI chlorophyll-a and suspended sediment concentration on 19 October 2003
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2.1 Validation methods for each product-

Products

Target accuracy

(after 3 years)

Validation methods

normalized water-leaving radiance
nLw (13 chs) [mMW cm=2 str! um™]

-35[#50% (offshore)
-50#100% (coastal)

eoptical observations by radiometer
above/under the sea surface

aerosol radiance (4 chs)

aerosol optical thickness at 865nm [ ]

aerosol angstrom exp.749/865nm [ ]

Validated through
nLw

eoptical observations (same as above)
eindirectly validated through nLw

photosynthetically available radiation
[Ein m=2 day]

-10+10%
(10km/ monthly)

ecomparison with SeaWiFS or GMS products
esolar irradiance measurements at islands

chlorophyll-a concentration [mg m=3]

-35[1#+50% (offshore)
-50#100% (coastal)

colored dissolved organic matter

ewater sampling and measurement on ship
eindirectly validated through nLw; relations

absorption at 440nm [m~1] -5003+100% between in-water parameter and nLw have
: — been investigated by ship measurements
attenuation coefficient at 490nm [m="] | -35[#50% ecomparison to SeaWiFS or MODIS products
suspended solid concentration [g m=3] | -50(#100%
ecomparison with ground SST measurements
bulk sea surface temperature [K] 0.6K by mooring or drifting buoys distributed by GTS

ecomparison with other products e.g., Reynolds




——

2.2 observation Ing =
wavelength nm nLw
| = i ,J-—;; PRR600/610 412, 443, 490, 520, | Calculate water
NPR under & above 565,670 and PAR | 104ving
'. edownward radiance (Lw)
| MER2040/2041 |iradiance (Ed®) | % 0% 425, tae | By upward
der & ab eupward radiance 625 665670683 | radiance profile
unaer & above (Lur) s e Lu.
osky irradiance (Es~) 380, 400, 412, 443, nLw is_
/ 49( ' [101'1T1a cd D




2.3 available mat«

Routine observations:

GTS (JMA), AERONET, SKYNET, MOBY
CALCOFI SIO 66 34 O O (MODIS,NOAA)
SURF_CAL 11 4 O O . .
IMECOCAL - 63 23 O Special observations:
P500304 228 O 2003.04.03-04.27
MOBY NOAA/ MODIS 84 21 O California Cooperative Oceanic
TKYOSGMI Tokyo Marine U~ 9 8 O O O | Fisheries Investigations (CalCOFI)
iiggg? Seikai-NFRI 72 12 O 8 Mitchell (SIO), Frouin (SI0), Hokkaudo Univ.
SY0306  Tohoku-NFRI 44 4 O 2003.04-..
\osktros e Jcean DIOr OD
nsei -
0711Na —
058Na O
el Relatively many ground observations
e are provided from Pl team and
e corroborative organizations in the early
e phase basing relationship until OCTS
- mission. The data is still increasing, and
we continue the data collection and
match-up processing now.




2.3 other datasets fc

Global distribution can be evaluated
by the following datasets.

e SeaWiFS global dataset (nLw, CHLA,
Tau, PAR)

e Re
eTo
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3. Validation results




3.1 vicarious calibration stud
(1) candidates for the ocean colc

GLI Lo, is compared with simulated L, which is calculated using
SeaWiFS nLw, pressure, ozone, water vapor, GLI geometry and GLI
atmospheric correction look-up tables.

Vicarnous coeflicients

1.200 ¢ < —%— SiiFave 0206-0320 —#—SWFave D406-0625 —#— S Fave 0711-1024
. —a—MOBY12-10Fix — = MOBY&AERONET - m-- MOBY&AEROMET (Takai)
11050 ——= ---a--- 5G4 BRDF ---u--- SCA update 20031018 —4— Barrow 20030414
C 4 Barrow 20030428 —+— Railroad20030527 —+— Railroad20030722
-
% 1100 et 4 Railroad?0020819 Rail0ad?0030823 o LGA Goal B-side
o] @ o LG A Geoal A-zide
%3 1.050 e X : | —1
g : TN ] 1
L "\. g T
n [———
T 1000 1 ey : e
L] i I [
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o | IRBE st SRRENUE
O - B l//‘ \ ) -
o B B - .
o 0900 ¢ T \* v [
- I
0850 F 1= I ¥
0.800 ' '

o1 2 3 4 5 68 7 8 9 10111213 1415168 1718 19 20 21 22 23 24 25 26 27 28 29 30
GLI channel

We had many data source for the vicarious coefficients.

Most of the results show the similar tendencies.




3.1 vical study (2) match-up processing tests

-Jun nLw base

*Best choice is SeaWiFS Apr
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*Possibly temporal change considering

SeaWiFS Feb-Mar base coefs.

Test data: MOBY and Nagasaki ferry,

CalCOFI200304 data

*MOBY coefs make lower nLw

cannot use Barrow and Railroad ones
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3.2 validation by ground observation match-ups

GLI products (nLw) derived using the selec
show high correlation with ground observe

= 3.2 = 3.6 =4 =4
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3.2 validation by match-ups (in-water products)

SS CDOM
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3.3 comparison with other dataset (CHLA)

Latitude

Latitude

0 GLI ch orophyll a cqncentrlatlon Septemper 2003 Monthly

60 - F
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GLI monthly
200304

CHLA distribution agrees
with SeaWiFS one
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3.3 comparison with other dataset (PAR)
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GLI v.s. SeaWiFS P

GLI Photosynthetically
80 e —

Available Radiation Sep

tember 2003

=

60
70
20 - 60
50
0 -
40
-20
30
-40
20
- on D0SU ¥
-80 T |y T T - v — T - _’--I I 0
0 30 60 90 120 150 180 -150 -120 -90 -60 -30 [EinBtein m 2 Day]
Longitude

SeaWiFS daily PAR

80

60 "
40 70
20 60
0 50

40
-20

- 30
-40

¥ 20

-60 5 r— — :
. [SeaWiFS monthly 200309 .7 i

|
150 180 -150 -%0 -60 -30

Longitude

0 30 60 90 120 -120

[EinStein m™2 Day]

R

e numb=548518 :
go|Dias=079003
5T
std =2.32
(o - gi g; .....
Ic\'I ; < R
£ i
c 40 i B
w, ‘
o 30
<
(._DI Xav=34.88
104 Yav=35.67
R err=0.11%
0= ’ . ratio=
0 10 20 30 40 50 60 70
SWEFS PAR [Ein m 2 Day]
=
©
(&)
o
E
£
w,
@
<
o
w
=
s
6 20 . : -
0 10 20 30 40 50 60 70

SWFS PAR [Ein m 2 Day]

PAR distribution
and data range
agree well.




3.3 comparison with other dataset (PAR)

GMS SW - PAR

GLI Photosynthetlcally Available Radiation April 2003
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3.3 comparison with other dataset (SST)
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4.1

summary of GLI validation
- all ocean products can be'c

gzf) toclay

Param i Today’s
code Param name Final target accur)a,cy Notes Open
eSelect vical coef. of SeaWiFS Apr-Jul
-35[#50% 16047 % base.
NWLR normalized water (offshore) (CHO01-09) [eBad results longer the 565nm are OK
leaving radiance —-50#100% 84112849, |due tolow (<1/20) nLw over the ocean.
coastal area _ elooks better than the early OCTS
( ) (CH1 0 12) eproblem under absorptive aerosol
photosynthetically -10#*10% o . .
PAR available radiation | (10km/monthly) 11% eagree well with SeaWiFS one OK
—35[H50%
ffsh N elarge scatter is caused by coastal
CHLA chlorophyll-a (offshore) 130% points OK
Sl T —50[#100% ecomparable quality to OCTS
(coastal area)
CDOM colored_dissolved o 0 einsufficient data number (now
organic matter -50#100% (82%)  |increasin ) OK
absorption at 440nm 9
SS suszzrr‘\:ee:tf;?::ent -50#100% (34%) einsufficient data number OK
K490 | attenuation at 490nm —35[#50% (78%)  |einsufficient data number OK
SST bulk sea surface 0.6K 0.67K ecloud detection problem OK

temperature

eElectric noise on MTIR image




4.2 Future validation plar

date items

until G eContinue match-up process and analysis (all pro
work s eEvaluation quality of each ground observation data (nLw a
(2003/C eCompare with ground SW observations not only other sate

eReanalyze using reprocessed (geo/radiometric)
eConsider vical coefficients and their temporal ¢
elmprove absorptive aerosol frequently appearec
eFurther study of in-water optical model in the c«¢

until scattering, sea-surface reflection coefficients)
Versio elmprove cloud detection (SST)
(2004/C eimprove EORC MODIS processing applying the
eImprove sunglint correction using AMSR wind speed (Atmc
eSwitching saturation alternative bands, and try to use 710n Ground

eConsider diurnal cycle of cloud amount (PAR) observations
eEvaluate SS and CDOM algorithm in global coastal area (i

. are still
elmprove water vapor correction for SST

needed for
eImprove absorptive aerosol (Atmos.Corr.) the items

elnvestigate Atmos.Corr. and CHLA estimation u
(Atmos.Corr. CHLA)
eFurther study of in-water optical model parame
eCoding Level-3 processing of PAR (PAR/research product
eEvaluate primary production algorithms (research product)
oStudy of fluorescence algorithm and its application (researt

after 200
for th
mission




