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Overview of GOCI-I|

% Major objectives

>

>

To monitor ocean biological and biogeochemical processes
over the North-East Asia region

To diagnose changes in marine ecosystems in a warming
climate

To maintain the continuity of the GOCI’s missions in ocean
color observations

Adding Full Disk Imaging & Lunar Calibration (cf. GOCI: Local
Area & Solar calibration)

12 spectral bands and one wide band

GOCI-I{FD

GOC! & GOCI-I{LA

(13 15KST), March 23, 20200 {March 14, 2020)
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GOCI-II

Spectral resolution
Spatial resolution
Observations

Area
At

Output

13 bands
250m (at the equator)
10 times/day

regional + global

otal of 26 products

Remote-sensing reflectance

Chlorophyll concentration

Color Dissolved Organic Matter (CDOM)
Total Suspended Solids (TSS)

Aerosol

Land surface reflectance 4



GOCI-Il On-board Radiometric Calibration Devices (@ gt s s

d Located in front of the pointing mirror to cover the whole optical path
O Two on-board calibration devices
= SD (Solar Diffuser)
* Observation once a week
= DAMD (Diffuser Aging Monitoring Device)
* Monthly observation for monitoring SD degradation

Calibration

-

(b) DAM .
Dr. Yong (KARI) 'GOCI-Il instrument (Coste et al., 2016)

E— — - — — — — — — — —_— — — — —_—— — — —— — —

Filter wheel ©



Radiometric model development steps (@ g s

~2019 ‘ 2020 ‘ 2021 ‘ 2022~2030 ‘

(Ocean, GOCI)

’ Satellite image(L1) public service (‘20.10., KOHA)
GK-2B l h
(Ocean, GOCI-II) aunc Level 2 products service (‘21.1., KOHA)

» Pre-launch period, KARI worked on the characterization of
on-board calibration devices.
» On-ground absolute gain has been used as the initial value

for early orbit operation. > Gyrer h(B)
prelaunc

» In-orbit absolute gain has been calculated through solar
calibration using SD.
8 - Gior(B)

KARI: Korea Aerospace Research Institute

In-orbit calibration (KARI)

IOT: In-Orbit Test
In-orbit calibration updates » To improve the accuracy of ocean color data, we have
improved the radiometric calibration model by utilizing
Y oS, ¢
SD monitoring observations = Georrect (B, t)

Based on SD/DAMD observation
(KIOST)




Scope of the this study

O The improvement of GOCI-Il Radiometric Correction model using five
years of SD stability observation (June 2020 - July 2025)

 Development of an iterative correction procedure for angle and
temporal trend modeling

Q Evaluation of updated GOCI-Il ocean color product (e.g. TOA radiances)



Schematics of Radiometric Calibration System (@ s ocsen cour e
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Comparison of Radiometric Correction models (@ gt s s

Radiometric Correction model: Lyp4(B)~f(dc)

O GOCI-ll (Yong et al., 2021) Q VIRS (Sun and Wang, 2015)
Lroa(B) = Gor(B)X[codc + c;dc? + cydc?] Lroa(B) = F(B,t)X[cy + cidc + c,dc?]

Q GOCI-ll (New RC model) O MODIS (Meister et al., 2011)
Lroa(B,1,)) Lroa(B) = Ky ()X, X (1 = K3(T = Trey))

= Georrect (B, t)XGor(B)
X[codc + c1dc? + cpdc?] XK, (6)XKs(dc)xdc
I >

Q OCI (Meister et al., 2024)

c,: calibration coefficients
dc: digital number after bias removed

G,o7(B): absolute gain of GOCI-II LTOA (B)
Ginverse (B, t):inverse gain coefficient of GOCI-II

¢ (B): temporal correction coefficient ] ( ) — — ( )
€} (B): angle correction coefficients Kl XKZ t X 1 K3 T Tref XK4 9
F(B,t): calibration coefficient K d K d
K, (B, t): relative gain factor; K,: absolute gain factor; X ( ) X X

K,: temperature dependence factor; K,: scan modulation correction factor; Ks: K 5 ¢ p ¢
nonlinearity factor; K,: polarization

T: focal plane temperature during the measurement of Ly, ..

T,.s: focal plane temperature at which K, was measured

/




GOCI-1l SD Gain Monitoring (@ prmgeon o sance

U Timeseries of Inverse Gain (Giyerse (B, t) SCICAZ)

G(B,t) 0. 2020-06-01
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= Seasonal perturbation — Observational angle — Angle correction
» Long-term negative trend — Sensor long-term trend — Temporal trend correction
» Most changed band: 555 nm (GOCI-Il) < VIIRS, MODIS
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Comparison Single-step vs. Iteration (@ i e o sanc

Single-step lteration
/ Ginverse(B,t) / / Ginverse(B,t) /
Angle Correction Angle Correction
(Cy(B,0)) (Cg(B»Q)) Gclrcorrect
Temporal Trend Correction Temporal Trend Correction
(C(B, 1)) (Ck(B,1)) No

/ Georrect (B, t) /

Convergence
Test
Yes | |GF

t ch 1|<O-

/Gcorrect(B» t)/
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Comparison Single-step vs. Iteration
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Obtained New Corrected Factor (G orrect) (@ g e oo scere

GCOTTBCt(BJ t) = Ginverse (B’ t)xcg (B’ e)xci'n (B’ t)
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O Reducing the residual signal of seasonality

Q Band-specific chagne rate of 2 - 9 % over the five years
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Improved GOCI-Il Data Processing (@ ot ocean color scierce

DN: Digital Number
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Effect of Updated RC on TOA Radiance (@ [ sen Gouscenc
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1. The radiometric correction model of GOCI-II, initially developed at the ground
laboratory before launch and validated during the 10T period by KARI, was further
improved using multi-year years of Solar Diffuser gain monitoring by KIOST.

2. The improvements are as follows: temporal correction factors were applied to obtain
the angle correction and temporal trend model iteratively, which effectively reduced
the seasonal residuals compared to the single-step model.

3. The derived correction factors were used to generate updated 2D gain matrices,
which were applied during the reprocessing of GOCI-Il. This update led to a noticeable
improvement in the negative bias observed in the original TOA radiance.

4. The radiometric correction model based on the first three years of gain monitoring
was applied to generate the updated Rrs for the GOCI-II 2024 reprocessing, and
additionally, a new model based on the most recent data is planned to be
implemented operationally next year.
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k-up: DAMD plan
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0 To use DAMD for detecting SD’s degradation rs(@.4.i./)=[Aol ps, 0.6.i.) -
0 To work on the lunar calibration model s, g, -2elmbe) csbuly 1 el ply)

Psn, Osp-9sp)  €0sO5,T5,  Fop (B s Bar) |_}7MD +a}71v§D + .BYA;DJ

 To reprocess GOCI L1b sensor data for continuity of GOCI and GOCI-II
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Back-up: Updated GOCI-Il RC model and iterative proceduggsss= -

B: Band number, i, j: pixel indices,
dc(B, i, j): digital number after background correction

. Gor(B,1,)): original averaged absolute gain
D Updated GOCI ) I I RC equatlon 9:,1: sine of relative azimuth angle
Lroa(B,1,)) t: number of days since first observation

= Ginverse(B, t)XC{* (B, t)xCg (B, 0)XGor(B,i,/)X[ao(B,i,j)dc(B,i,j) + aydc®(B,i,j) + azdc*(B, i, j)]
Q Angle correction model: f,(B,0za4) = by + 7 b;j(B)x sin(Ora)"
0 Temporal trend correction model: f,(B,t) = ¢, + X} ¢;(B)xt/
Q Iterative correction procedure

In the first iteration, the initial inverse gain, Gipperse (B, t) are used.

At each iteration k, the angle-correction model is fitted to derive updated angle correction coefficient, C (B, 0).

The C}/(B,0) are applied to G¥~1(B, t) to obtain an angle corrected inverse gain, G’g(B, 6;).

The angle-corrected values are then input to the temporal-trend model to generate the long-term trend-corrected coefficient, C/*(B, t).
The C/*(B,t) are applied to GF~1(B, t) to obtain temporal trend corrected gain, Gf(t;, 6;).

This process is repeated until the difference between iterations k and k-1 falls below a threshold.

o0k wbN=

npuiz G w G5 xgF-! Input: Gg = GF-Y x £F
i i

Apply angle corection modsl Apply temporal trend comection model
y 3
fa (B M) fe (B8]

[

Finaliza comection facior afier o' ileration
€% = Cinpperas wiy =G

Mo Femian Procecss
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