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AN OVERVIEW OF Korea Institute of Ocean Science & Technology (KIOST)

45 Years of History

May, 2000

Establishment of
The Pacific Ocean
Research Center
— Chuuk, FSM

January 1, 2001

Reshuffling of the
organization and
adoption of anew C.I.

K®RDI

June, 1990

Separation from KIST,
Re-established as
incorporated foundation

October 30, 1973

Establishment of
KORDI under KIST

" 70/" 80s 1990s 2000s
February, 1988 May, 1995 April, 2002
Establishment of Establishment of Establishmentof
the Antarctic King the Korea-China Joint the Arctic Dasan Station
Sejong Station Ocean Research Center — Svalpard

—Qingdao, China April, 2004

—King George Island

May, 1997 Establishment of
the Korea Polar Research
Establishmentof Institute (KOPRI) — Incheon
The South Sea Research ] 2008
Institute (SSRI) — Geoje une,
Establishment of
the East Sea Research

Institute (ESRI) — Uljin

4
KIOSTN g3sgaeries

July 1, 2012

Re-launch of KORDI as
KIOST

4
KIOST™S
November, 2012

Establishment of

the Korea-Peru Ocean
Science & Technology
for Latin America
—Lima, Peru

2010s

February, 2014

Establishment of

the Antarctic Jang Bogo
Station

— Terra Nova Bay

April, 2014

Establishment of
the Korea Research
Institute of Ships &
Engineering
(KRISO) — Daejeon

July 13, 2018

Moved to a new facility
located in Pusan

2020s



AN OVERVIEW OF Korea Institute of Ocean Science & Technology (KIOST)

Il Personnel and Budget (2019)

‘$®y Total 941
i Personnel(2019)

,
/
- 2
Q] 72

ad Permanent employees : 357 (Ph.D: 185)

ad Full time contractors: 584

Admin. Tech. engineers(16)

Assistants(65) i

executives(2)

~

Specialists
(88)

Reserachers
(186)

4
KIOSTN 23gzieias

Total 161Million (USD)
Budget (2019)

L
—
|.|\‘K( @ )-
\\\H v
‘g
e

ad 2019 budget : Approximately 161 Million

Project Contract Beginning balance(11 M)

(72 M)

Gov. Contribution
(78)




AN OVERVIEW OF Korea Institute of Ocean Science & Technology (KIOST)

Il Organization

Office of the
Vice President

t Development

Affairs Section

Research Project Development

‘Research Project Services Section

Technology Transfer &
Commercialization Section

Marine Environmental &

Climate Research Division

Marine Resources
Research Division

Coastal & Ocean
Engineering Division

Marine Domain
Management Research
Division

Ocean Research,
Operations & Support
Department

Ocean Circulation and
Climate Research Center

Marine Biotechnology
Research Center

Coastal Development and
Ocean Energy Research Center

Marine Security and Safety
Research Center

Marine Ecosystem Research
Center

Deep sea Mineral Resources
Research Center

Uldolmok Tidal Power
Station

Marine Disaster Research
Center

Marine Environmental
Research Center

Global Ocean Research
Center

Marine Active Fault Research
Center

Marine Bio-Resources
Research Unit

KIOST School and
Academic Programs
Division

4
KIOSTN g3sgaeries

Tongyoung Marine Living
Resources Station

South Sea Research
Institute

Maritime ICT R&D Center

Underwater Construction
Robotics R&D Center

Korean Seas Geosystem
Research Unit

‘ Korea Ocean Satellite Center

Instrumental Development
and Management Center

Ocean Data Science Section

Ocean Science Library

East Sea Research
Institute

Jeju Research Institute

Ecological Risk Research

East Sea Environment

Jeju Marine Research

Division Research Center Section
Risk Assessment Coastal Morphodynamics General Management
Research Center Team Section

Ballast Water Research
Center

Library of Marine Samples

‘Dokdo Research Center

General Management
Section

‘Vessel Management Section

‘Vessel Operation Team

‘Marine Observation Team

General Management
Section

Ulleungdo Dokdo Ocean
Science Station

Computing Information
Section

Research Vessel Building
Unit




AN OVERVIEW OF Korea Institute of Ocean Science & Technology (KIOST)

Il Organization_HQs, Subsidiaries, Stations

Subsidiary: KOPRI Ulleungdo-Dokdo East Sea Research Institute
(2004~ ) \ Research Station(2014~ ) (2008~)
HQ, Busan (2017.11~)

el

Subsidiary: KRISO
(2014~)

e
Nt
‘I"

Jeju Research Center Uldolmok Station

Tongyeong Station South Sea Research
(2016~) (2009~) (1987~) Institute (1997~ )

4
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AN OVERVIEW OF Korea Institute of Ocean Science & Technology (KIOST)

Il Organization_Busan Headquarter

Location
or e
(o}
5 AL
(o] .
@ === g orsizitis HAREARHAIE A|
s oyl [ = B I
HARAE “SAFGIA|C A| LH” 2 L : ;
PO o atlzA U ; W\ Marine industry cluster
HAJ;H-E-"’/ ’ g
L ) :
\”\.\
N
LFUF[HJ}.
Skm

At the Center of Dongsam Innovation Distric,
ideally located adjacent to the sea




AN OVERVIEW OF Korea Institute of Ocean Science & Technology (KIOST)

Il Organization_Composition of buildings

Building Facility Area(m2)| Sum(m2)
Admin Lobby Office etc. 9,165
Office 11,526 26.5%
Com plex Auditorium, Cafeteria 2,361
IR Exp. Lab., 9’106 E E:
2R Cloan Room 4,074 sis
3R Elect. & Power 4410 21,955 L
4R Spe. Lab &, Satelite 4,365
Biological Exp aquarium 733 )/
Re_s. Equip. . S/’\\Illa(r;-:;ousso' 1,995 P
Maintenance PP 7,818 B Office 26.5%
— |
Hydraulic Exp Large Water Tank 5,090 . Research Lab 50.4%
Edu. & Training dormitory 1,057 Special Experiment 18.0%
Security office 148 I Supporting 5.1%
Operation Maintf&iena_nce Off?ce Fire 304 2 237
ghting equip. f
Waste Disposal | Waste water disposal 590 M ore th an 68 . 40/0

allocated to Research

Il

04
KIOSTN gastyamerien 8

Sea Water Tank Sea water pump 138




AN OVERVIEW OF Korea Institute of Ocean Science & Technology (KIOST)

[l Organization_Overseas Centers

) e ' Korea-Indonesia Marine
Korea-Peru Joint Pacific Ocean

Technology Cooperation
Ocean Research Center Research Center Resegz:h Ceelter
Lima, Peru Chuuk, Microneﬁg

— Cirebon, Indonesia

KIOST Minerals
Limited(Tonga) V¥ "

KIOST Minerals

KIOST-NOAA Off, (South Pacific)
"""""" Limited(Fiji)

- M e TR

KIOST-NOAA Lab. Korea-China Joint KIOST-PML Lab.

Washington DC, USA Research Center Plymouth, UK

Qingdao, China

¢
KIOSTN gaugasies 9



AN OVERVIEW OF Korea Institute of Ocean Science & Technology (KIOST)

IV Facilities KIOST Fleet

Isabu (5900t) Onnuri (1400t) leodo (350t) jJangmok 1 (40t)§Jangmok 2 (35t)
Jun. 2016~ Mar. 1992~ Mar. 1992~ Jan. 2005~ Mar. 2012~
N N N N N

4
KIOSTN #3sigaeigs 10



AN OVERVIEW OF Korea Institute of Ocean Science & Technology (KIOST)

IV Facilities Korea Ocean Sateliite Center

| Functions
= Operation of Korean ocean color satellite (GOCI) and management of data distribution

= Calibration and validation of GOCI data

= Development of ocean and coastal remote-sensing techniques and satellite sensors
| GOCI (Geostationary Ocean Color Imager)

= Significance: World’s first geostationary ocean color satellite

= Coverage: 2,500km x 2,500km around Korea

, ® '
= Frequency: 8 times a day (0~7UTC)
: : GOCI- I GOCI-TI
= Ground Sampling Distance (GSD): 500m i i

| GOCH-I -
= Anticipated 2020 launch

= Improved GSD (250m)
* Increased spectral bands (13 more)
= Added full disk mode

KIOSTN gasgarerien 11



Updates on GOCI and GOCI,
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Status of GOCI| Operation

Status of GOCI-II & Ground
Segment(G2GS)

@ SHoFOl MMIE
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GOCI Operation Issues: Lifetime, Data Service

GOCI Lifetime

v Official GOCI/COMS operational lifetime is 7 years from the beginning of GOCI
normal on-orbit operation and data distribution service (April 1, 2011).

v" GOCI/COMS operational lifetime will be extended until March 2021(TBD).

v" GOCI and GOCI-Il can acquire data simultaneously for about one year.

GOCI Data Service
 Near Real-time distribution service to Gov. user

« \Web-based data service(http:/kosc.kiost.ac.kr)
 QOpen access for research/public use
* Public services using Portal
* Mirror site on NASA OBPG L
* Level 1B : same as KOSC(HDF-EOSS5 format) S ",
+ Level 2: processed by NASA Seadas(NASA form, = = = = Sk - o e
* User SW: GDPS 2.0 KOSE g sy S ——— D

G SloklHMIE \
X HEHBWE KIOST


http://kosc.kiost.ac.kr/

Development of GOCI=

erformance Observation Mode

GOCI-lIl ' Full Disk
13 bands ' —

Spectral Resolution 8 bands

Spatial resolution 500m 250m (equator)
Number of observations 8 times/day 10 times/day
Target Area Local Local & Global

(User—definable)

Satellite Development ®%
SChe dule GK-2B PDR CGK-2B CDR GK-2B IRR CGK-2B TRR GK-2B PSR . §
® ® ® O O o 3
2012 2013 2014 2015 2016 2017 . §
MARAE A (TR Crsk o
EdG : LAUNCH %
® ® . . . Payload Test
Mission Planning & Kick Off : : :
® : : —o System AIT
Design S
System : —— o
Design : !nfegraﬁon Phase
Preliminary © ®
Design Assembly & Test Phase
Detail ® °
Design Assembly & Test Phase
KOSE The GOCI-Il is scheduled to be launched in Mar. 2020. oS



Comparison of GOCI and GOCI=Irequirements

Requirements GOCI GOCI-II

Mission Life Time 7 years 10 years

Duty Cycle (Local Area : LA) 8 times / day 10 times / day

Duty Cycle (Full Earth Disk :

FD - 1 time during day time

< 30 minutes for LA
< 240 minutes for FD
<500 m @ center of Ref. LA <250 m @ Nadir
(130°E, 36°N) (Ref. LA : 2.500 km x 2.500 km)

Spectral Range 400 nm - 900 nm (VIS, NIR) 370 nm —=900 nm (VIS, NIR)

Observation Time < 30 minutes for LA

Spatial resolution (GSD)

12 narrow bands (10 to 40 nm)

Number of spectral bands 8 narrow bands (10 to 40 nm) 1 wide band for star imaging

SNR @ nominal ocean radiance Between 750 and 1200 Between 750 and 1200
MTF @ Nyquist frequency >0.3 >0.25

Sun calibration (once / day)

Calibration Sun calibration (once / day) Moon calibration (once / month)

Autonomy @ S/L level 24h (@ instrument level)

7 SHOFOI A MIE »\
i 'L °t.!'|%"—1 KIOST



17

Design Drivers from the Main Evolution of GOCI-||

» Smaller Ground Sampling Distance (GSD from 500 m to 250 m)
— Specific optimization between detector pixel size, focal length and number of pixels

» High MTF and high SNR
= Increase of pupil size, detector pixel optimisation

» Full Disk imaging in Global Observation mode + capacity of Moon imaging
= Extension of Field of Regard = extension of 2-axes Pointing Mechanism range

* |mproved straylight and ISRD performances
= Implementation of an intermediate Field Stop

* More spectral bands (from 8 bands to 12 bands dedicated to Ocean Color imaging)
= New filters and new filter wheel

* |Improved INR capabilities thanks to possibility of Star imaging
= Dedicated large band filter

8102 ‘BUNes|y 9eRIUWOY £2-HIDOI

* |mproved autonomy and flexibility (24h programming, autonomous thermal control, ...)
= Major upgrade of Electronic Unit capacities and functionalities

@ SHoFOl MMIE
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Specification Comparison : GOCI and GOCI-|| e

‘More acéufate s;)atial fte;)Iution with full-disk mode Much more diversitieé (Level 2 Products)

GOCI-lI GOCI GOCI-II
P & B total 13 products 26 products

W
N\

‘kv‘t_)’. :.:‘ §
4 kinds (ex. Rayleigh-corrected da

8 times/day 10 times/day 1 times/day

Local Area(Event) Full-disk

5 more bands

ueld ||-100H pue snieis [00D

8 bands(VISINIR) 13 bands(VISINIR, WideBand) 2 kinds (ex. NDVI) 5 kinds (ex. Aerosol type)

The size of the data increases because of high spatial resolution,
KOsz More frequent observation, using the 5 more bands, and more products. 9
KIOST




GZGS System Design

- GOCI-II Ground Segment NMsC
T T T T T T T T T T T T T T T T T T 1
RIT
System . S
: additional
DCS ODPS data e @
Raw .
Signal ~ Raw FileGeneration L2 Product Algorithm
Processing Management = o _
DAS | Radiometric Correction :
-=p - - Data Analysis 1
1 Data Acquisition Geometric Correction :
I
1 v I
* Mission Schedule | | Raw,LVO, ! ! ESC
SOC » Mission Event LVOC, LV1A, LV1B LV2 : : onci;.::cs:i
@KARI | . OBT Drift Time l LV1B ! ! 1;1 4 n
Yy | s FQ0
- Raw
* Ephemerides File Data M : . - : :
«  Orbit Data (TLE) ata Managemen . e : !
"\i\‘\ Data Distribution ' ‘ L ] o)
_E * Mission Request 1 1 o
+ DPS Channel ! J Q
Parameter External Data Collection Storage DB ! ! ®
*+  GOCI-ll FOV Offset 1 1 e
* Target Star Info Raw 4 L ! Product o
+ xRIT Additional LVO LVO 1 L : : [ User 2
Data LVOC Lvia | LVIA 1 Quality Info | Q
i LV1A Qualicy | LVIB | validationInfo | =
i LV1B Estimation Result I LV2 | i =
| 'OQMS I | Product = 5
L PCS L ) . e
—> -
Data : Operation Quality | : I(;'V1A+ge°—mf \
—» Log : Data Correction @ —=——-p Management = Management — @ —L_____ ' . LviB
1 L issi - Lv2
<% Control | Quality Estimation Mission Plan | pen
| Management
Command | A Complete
; Image
& Status Info I o o o e e e e e e e e e e 1 &

G2GS is composed of 6 subsystems : data acquisition, data correction,
ocean data processing, data management, precision correction, |
KOsz operation and quality management. KIOSTN



GTBX-GOCI Toolbox

« Data Analysis Module

- o ES

Tools Window Help Search (Cirl

File Edit Wiew Ar

B SBEATREER rIAANNTYESOR:  DIEED

Vector Raster Optical

Product Explorer X | Pixelinfo | — | |B 121 CHLImage_Pixel_values x| [3] COOM_Image_Pixel_Values = B [4] Frs_443 %[ [4] Frs_443(2) Product Library | =
E (1] COMS_GOCI L2A_GA_201B0301071641, TSS - < Sn 2 |5
- Folder; [£5) C #UserstusertDeskioptdat ~ ®e? |2
58 [2) COMS_GOCI_L2A_GA_20IB0301071641, CHL e SErSTUserTRes ORI oA e @;
H g :\/AEt‘ad?‘ ':FS;WD” :‘DE:E‘ Type: I Product Properties CQuick Laok g%
& e it -Tyes COMS_GOCI_L2A_GA_20... = &
H - bands COMS_GOCI_L2A_GA_20160.. . z
- B CHLImage_Pixsl_Values 101 | eCDF-CF HetCDF - - Not availablel | pg | |
o [3] COMS_GOCIL24_GA_201B0301071641,C00M Ul-Jan-2000 9593« 3938 m N =
| D0 Metadats COMS_GOCI_L2A_GA_20... =
-3 Vector Data COMS_GOCI_L2A_GA_Z0160... - & |2
& Bands 102 | NetCDF-CF  MetCDF - - Mot available! =
H @ CDOM_Image_Pixel_Values Ol-Jan-2000 33333 x 83883 m w =
B [4] GR017230041642. L2 COMS_0C ne Product Name: COMS_GOCI_LZA GA_20... £
- g COMS_GOC|L2A_GA 20160, H
g 'h:':etatcia‘;‘ Acauisition Made: Al Mades ~ |03 | GOMS-GOCIL2A GA 201G Mot availablel
2g Codings Pass: All_Passes v Di~Jan-2000 99999 » 99999 m
2 Vector Data PP o
& Bands Track m
A Frs .
B Rre_412 (412 nm) {3 Histogram - Editor _ 0 x B,
[ Frs_443 (443 nm} ; 3 R - & . F 1] Histogram % v o
B Rrs_490 (490 nm) - i : } -
B Frs 555 (555 i) Histogram for Rrs_443 (-l | »
@ Rrs_BB0 (BE0 nm) 275,000 T
i i3
B Rrs_B30 (880 nm) 250000 [05% Kol ras - o
g ::x 225,000 ATMFAIL = 8
@
B angstrom % 200,000 #Bins:  [512 a
"8 chiora o 17200 [ Logl0 scaled bins =
B chiocx £ 150,000 )
E I";; & 125,000 X-iis S
flags T .
~@ longitude é 100,000 Auto min/ma %
@ Iatitude v £ 75000 Min: |-0.01 a
Navigation -~ X | Colour Manipu~ Vi~ [Woridview | — 50,000 Max: [0,0963 @)
@, 25,000 (@)
a [JLogi0 scaled o
®§, 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0029 0.10 l
o - =
@, Rrs_443insr~-1 OyYseas @ o
a, = . - =
=}
@ Timeline J
= O Months 2000
1:805 I r He 3 Products
| ® =y - lat  —lon - Zoom — Level - (@2

GOCI data visualization on snap is working after installing GTBX plug-in.
GOCI L2 and GOCI-II L2 sample data for one slot is shown on it.
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GOCI-II Cal/Val Plan &
Algorithm Development

N 4
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GOCI-=Il Imaging Mode : Local & Full Disk Mode

» Reference Local Area (RLA), 10 images a day
» Full Disk (FD) observation, once a day

110 115 120 125 130 135 140 145 150
04— — A - — — 50
[ SR % . :
S—

05:15 ~ 0545
06:15 ~ 06:45
07:15 ~ 07:45
08:15 ~ 0845
09:15 ~ 0945
10:15 ~ 10:45
11:15 ~ 11:45
12:15 ~ 1245
13:15 ~ 1345
14:15 ~ 14:45
15:15 ~ 1545
16:15 ~ 16:45
17:15 ~ 17:45
18:15 ~ 1845
19:15 ~ 1945

45

1\
F\| @e ®

Oly/S6)y/a80) i

30

2 " -
ST e .
oA

oo lolle

Ueld [I-ID0Y pPUe sniels [D0H

20
o s 130 133 140 145 130

GOCI-II Reference Local Area coverage by 12 slots GOCI-II Full Disk Area coverage by 235 slots
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Cal/Val Station in Korea

Socheongcho

Ocean Research Station
: Aeronet-OC

East Sea Ocean Optical Buoy
(ESOOB)

>

Latitude: 37.42313° North
Longitude: 124.73804° East
Elevation: 28.0 Meters

§1

KOSC/KIOST

: Sun Irradiance, UV Index

U||eungdo Candidate Reference Station }
g

; . 0)
: : New Ocean Optical Buoy 8
3 o
................................................. -
o
3
................................................. " @
: i ©
Tongyeong Candidate Reference Station } %
e »: Ocean Science Station >
: : Autonomous optical profiling system >
Ocean Research Station +H :
: Aeronet-OC

CALNVAL
Il Network in Korea

KOs 2 Ocean Research Sta. & 1 Buoy + 1Buoy & Ocean Sciencem%grq&



Potential Global Cal/Val Network(concept level)

GOCI-Il JOint Ocean reference Network (GI-JOON)

ph|||ppme Candidate Reference Station
i : Sun Irradiance, UV Index

Perth, Australia (CSIRO)
: Autonomous Profiler

GI-JOON

(Standard Criteria

Weno, State of Chuuk
Federated States of Micronesia
: Wave Glider

i Suva, Fiji Candidate Reference Station
i : New Ocean Optical Buoy

Indonesia (MTCRC)
: Ocean monitoring, Cal/Val station

ueld ||-100H pue snieis [00D



Unmanned Helicopter

Control box Optic
camera
Battery Thermal
sensor

| DC converter

Hyperspectral
Sensor(micro¢

[Specification of sensors] g
Technical Specification [MicroCASI-1920] %’
Length 270 cm § - Portable Hyperspectral VNIR Imager %
i - Spectral Coverage : 0.4-1.0 ym e
Weight 25 kg - Self-Contained Camera & Data Recording =
Flight time 60 min. - 288 Spectral Channels 3
Cruise speed 10 - 20 m/s
Max. take-off weigh 40 kg [FLIR Vue Pro]
- Portable Thermal Imager
Max. load 15 k :
ax. payloa g - Resolution : 640X512
Fuel capacity Gasoline, 5L - Spectral coverage : 7.5-13.5 ym
Telemetry 40 km - Lens : 13 mm, 25° X 19°

&0Osz  Unmanned Helicopter was equipped with microCASI and FLIR GoeT



Current Status of GOCI-II algorithm development

v' GOCI-II algorithms are developed based on the GOCI algorithms

v' Atmospheric correction
« Almost identical to SeaWiFS/MODIS/VIIRS atmospheric correction
« Partially modified
* It employs an alternative aerosol estimation scheme from two-NIR bands by using
spectral relationship of aerosol multiple-scattering reflectance
 For turbid water atmopsheric correction, it estimates NIR water reflectance by using

620 and 709 nm in the iterative scheme

-5000I

v" Ocean color algorithms
« Primary ocean color products
* Chl-a (Hu et al., 2012 & Orellly et al., 2000), CDOM (Siswanto et al., 2011), TSM
(Siswanto et al., 2011), Kd490 (Lee et al., 2005), IOP (QAA), Zsd (Lee et al., 2015)

8102 ‘BUNed|N 9ORIUWOY €2

 Algorithms’ coefficients are adjusted for GOCI-II spectral characteristics with in-situ
data

« Employed algorithms can be changed during the 10T period

4 a‘?““
i, TS ME]
“W44411" Korea Ocean Sateliite Center
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Current Status of GOCI-II algorithm development
v" Preparation of GOCI/GOCI-Il data for Climate Data Record

« Inter-comparison between GOCI and other ocean color satellite observations

* Monitoring of multi-year variability of continuous GOCI/GOCI-II products

v' Algorithm/application of GOCI-Il combined with AMI and GEMS (GK-2A &B)

» Three sensors on the same geostationary orbit over wide range of solar and earth
radiation (GEMS: UV-VIS, GOCI-II: VIS-NIR, AMI: VIS-IR)

150

Ol

00

=14 ov °14
8102 ‘BUNGSI 9OILIWOY £2-5

oe

S

115 120 125 130 135 140 145 150

0.00 0.40 0.80 1.20 1.60 2.00

Aerosol Optical Depth(AOD) Analysisl(losr\




Geo—Kompsat 2A/2B w

GK-2A GK-2B

Period 10 years

Wavelength 0.4-13 ym 375-860nm  300-500 nm

Observation

. 24h daytime daytime GEMS, GOC >~II'\'AMI i

*AMI: Advanced Meteorological Imager
*GOCI-Il: Geostationary Ocean Color Imager-I|
*GEMS: Geostationary Environmental Monitoring System

KOSC/KIOST in cooperation with NMSC/KMA (AMI operation center) &
NIER (GEMS operation center)

i, S AEy
lorea Ocean Satellite Center
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