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Ocean color principle

http://www.ioccqg.orq/

Passive multi-spectral remote sensing:
receival of reflected and emitted

radiation (light + IR + UV).
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Extracting 5% water leaving radiance from signal is expert work.
Default NASA/ESA processing only for open ocean, case |.

All turbid water require dedicated local algorithm.
Standard products only useful for qualitative fumata bianca mode

We now get images from
VU-IVM [/ Waterinsight
MUMM, Belgium is
recognized world

leader on ocean color

Remote Sensing of Environment 118 (20012) 116-126

Contents lists available at SciVerse ScienceDirect
Remote Sensing of Environment

journal homepage: www.elsevier.com/locateirse

Review

Review of constituent retrieval in optically deep and complex waters from

satellite imagery

Daniel Odermatt **, Anatoly Gitelson ®, Vittorio Ernesto Brando ¢, Michael Schaepman *
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Sea Surface | §

Temperature
Entire 1998

NOAA satellite|

KNMI processed.

1 |
PM: VU Amgsterdam, IVM]

1
vironmental Fluid Met:h4

# Suspended
Particulate Matter
Entire 1998

NASA satellite

. Atmopsheric

‘8 processing myself
¥~ with MUMM tools.
Conversion to SPM
from M. Eleveld.
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Why | need
coverage 100-1000km, resolution 100m-1km

WELL \MIXED

summer

RHINE ROFI

Continental Shelf Research 31 (2011) 594-610

. . ; . =
Contents lists available at ScienceDirect = EEE‘E}'{%E‘.“

Continental Shelf Research

ELSEVIER journal homepage: www.elsevier.com/locate/csr

Research papers

Mechanisms controlling the intra-annual mesoscale variability of SST

and SPM in the southern North Sea
Deltares

Julie D. Pietrzak **, Gerben J. de Boer®¢, Marieke A. Eleveld ®



State-of-the-art

Liege colloquium may 2012

& | @ modb.oceatgache 277 quiumyesr=20] & (IR Googie » & B~

GH ER THE 44th INTERNATIONAL LIEGE COLLOQUIUM ON OCEAN DYNAMICS
_— Liége, University Campus, 7 to 11 May 2012

Université 0
de Liége s

* 2012 Colloguium

Remote Sensing Of Colour, Temperature And Salinity —

New Challenges And Opportunities

» 2011 Collogquium Back to Current Colloquium
* 2010 Colloguium - . S

|| Seareh
* 2008 Colloquium eiin {: PIcasa| | farabess

» 2008 Colloquium

SSS retrieval from space: an comparison study using SMOS and
Aquarius data

Alas, not for North Sea: S. GUIMBARD?, J. GOURRION', M. PORTABELLA?, J. BALLABRERAZ, A. TURIEL!, C.
+0.1 psu for 10 day 200km GABARRO'. V. GONZALEZ'. F. PEREZ'. J. MARTINEZ'

102 0.0°C

Y Physical Oceanography Department, Institut de Ciencies del Mar (ICM/CSIC), Barcelona, Spain.
2 Unitat de Tecnologia Marina (UTM-CSIC), Barcelona, Spain

g

Since November 2nd. 2009 and June 10, 2011, two spatial missions give us the
ability to measure sea surface salinity (SSS) from space. The Microwave Imaging Ra-
diomeler using Aperture Synthesis (MIRAS) instrument onboard the Soil Moisture and
Ocean Salinity (SMOS) mission [Font et al. 2004] and a 3 feed horn radiometer onboard
the Aquarius mission [Le Vine et al. 2007]. These two missions provide global coverage
SSS products with different repetition rates, spatial resolutions and accuracies. The com-
plexity of SMOS measurements, the amount of external contaminations at L-Band (sun,
34 : ¢ ‘ galaxy, ionosphere, radio frequency interferences...), the different SSS retrieval algorithms

25 Sﬂinii"t;’(mu) 35 40 and auxiliary data sources used by SMOS and Aquarius, will certainly give non negligible
differences in term of final SSS product.

Brightness Temperature (Kelvin)




* North Sea physics: how | entered remote sensing
 Web cam: polar orbiting vs geostationary
« Assessing use of remote sensing vs DONAR MWTL data

Deltares



Polar orbiters have inherent trade-off between

o temporal vs spatial resolution.

Ocean color: passive sensing of light: only daytime

e SeaWIFS 1l1lday 1.1km 1500km swath

« MODIS 2days 1lkm  2330km swath

« MERIS 3days 300m 1150km swath

NOAA SST: 4 to 8 times per 24 hr

* Night time images too: passive IR radiation

e Multiple airborne satellites: 2 platforms

Receiving stations determines resolution too:

« GAC data: stored onboard, kept, sent down ‘at home”

 LAC data: satellite immediately broadcasts data:
local receivers can store it, otherwise lost, e.g.
Dundee, Scotland. KNMI stopped SST after 15 yr.




Limited spectral resolution, back to emperical pre-CZCS
Limited digitization
But, unprecedented temporal resolution

But, 1 x 2 km spatial resolution
@, . s e ow a W

o
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Fig. 6. Turbidity on February 11, 2008 at 13:00 UTC for a subset of the SEVIRI southern North Sea scene on (a) the SEVIRI VISOG grid with a spatial resolution of 3 km = 6.5 km and
(b) on the HRV grid with a spatial resolution of 1 km =2 km

Contents lists available at SciVerse ScienceDirect

Remote Sensing of Environment

journal homepage: www.elsevier.com/locate/rse

Diurnal variability of turbidity and light attenuation in the southern North Sea from

the SEVIRI geostationary sensor D e l t a re S

G. Neukermans *?%%4* K G. Ruddick 2, N. Greenwood ¢



ationary Ocean Color Imaager

JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 117, C09004, doi:10.1029/2012JC008046, 2012

GOCI, the world’s first geostationary ocean color observation
satellite, for the monitoring of temporal variability

in coastal water turbidity

Jong-Kuk Choi,l Young Je Pa.rk,l Jae Hyun Ahn,] Hak-Soo Lim,2 Jinah Eom,l

and Joo-Hyung Ryu]

500 m resolution

2500 x 2500 km?2

hourly daytime data

6 visible bands

60 million euro

free ride spy satellite




THE UNITED STATES” NEXT
GENERATION OF ATMOSPHERIC
COMPOSITION AND COASTAL
ECOSYSTEM MEASUREMENTS

NASA's Geostationary Coastal and Air Pollution
Events (GEO-CAPE) Mission

8y J. Fiseman, L. T. Irac, J. A-Saaoi, K. CHance, F. CHavez, M. CHin, P. CosLe, C. Davis,
P. M. DiGiacomo, D. Epwarps, A. ELpering, |. Goes, J. Herman, C. Hu, D. |. Jacos, C. Jorpan,
S. R. Kawa, R. Key, X. Liu, S. LoHrenz, A. Mannino, V. Natray, D. New, J. Neu, M. NewcHurcH,
K. Pickering, |. Saussury, H. Sosik, A. Susramaniam, M. Tzortziou, |. Wang, anp M. Wang

GEO-CAPE will measure tropospheric trace gases and asrosols and coastal ocean
phytoplankton, water quality, and biogeochemistry from geostationary orbit to benefit air
quality and coastal ecosystern management.

Fire— —_

BAMS, DOI:10.1175/BAMS-D-11-00201.1 — s 1 Cona )

3 10
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Fic. 7. Geostationary view from 95° W for the
GEO-CAPE coastal ecosystem sensor overlain on the
SeaWiFS chlorophyll-a mission composite. Much of
MNorth and South America region that is encompassed
within the 67° sensor view angle is the approximate
limit to ocean color retrievals from 95°W (red outer
circle). The continental landmasses at 375- and 500-km



GOCI Korea was 60 million, incl. development.
9 countries around turbid North Sea, Irish Sea, Channel:
7 million each, + one military platform with 1 m3 free.
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One year of SPM data processed with Hydropt,
Purchased bij Rijkswaterstaat . Gap-filled with DINEOF
Package from University of Liege.

© Deltares, Resmond, GJdB, 2011
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 North Sea physics: how | entered remote sensing
« Web cam: polar orbiting vs geostationary
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# pixels in 1 year of MERIS data # pixels in 25 years of in situ data
(binned to curvi-linear model)

50 to 80 good images per year max. 26 good samples per year

raw analysis on 2007 MERIS data Analysis on MWTL in situ data
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_» DINEOF analysis on 2007 MERIS data _
DINEOF on 2007 MERIS data //
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DINEOF on 2007 MERIS data
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harmonic on 2007 MERIS data
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DINEQF on 1973-2010 MWTL IS
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DINEOF on 2007 MERIS data
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Donar EOF1 + 2

Information content:
Objective method to
find smallest algorithm
to describe data.

Rest of data is random/
Noise/uncertainty/....

DINEQF analysis on 2007 MERIS data
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Arithmetic mean

raw analysis on 2007 MERIS data
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