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Ocean Colour Remote sensing
Why do we call it Ocean Color?                  What do we measure from the color of the Ocean?

Visible light (400  - 700 nm) Why do we apply Atmospheric correction?





Water bodies we can call it as Invisible forest





Patterns of light penetration into water. Source: Tom Morris, Fullerton College.

With remote sensing, four main parameters can be found in seawater:

1. Pure Water (H2O)

2. Pigments in algae like Chlorophyll-a Water quality parameters

3. small particles, like Sediment (SPM)

4. Coloured dissolved material, like CDOM

5. Few cases Ocean Bathymetry



Light Interaction with ocean waters & Atmosphere

Lw = Lv + Lb
•Lv – is called subsurface volumetric radiance, provides 

information about organic & inorganic constituents.

•Lb – is called bottom radiance, carries bathymetry 

information. 



Ocean color Sensor measured spectral radiance

Lp – Path radiance; is the radiance recorded 

by a sensor resulting from the atmosphere 

(scattering mechanism)

Ls – secular reflection from sea surface (sun 

glint), contains near-surface (millimeter)



Mie scattering

Molecular size equal to ‘λ’, molecules are dust, 
pollutants, smoke, ocean spray,  salt particles and 

water vapour molecules. All are called 

AEROSOLS.

This scattering is called Aerosol scattering

Mie scattering coefficient = 0.008735 X λ
-1.3

Mie scattering is less dependent on ‘λ’

In R.S it’s other name of molecular scattering.

The magnitude and direction of Rayleigh scattering

are well known.

The scattering coefficient due to Rayleigh scattering

is given by

Rayleigh scattering coefficient = 0.008735 X λ
- 4.08

the degree of  scattering is inversely proportional to 

the 4th power of  ‘λ’

Rayleigh scattering 
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Spectral characteristics and the 

optical properties of  pure water

Rrs= Lu/Ed

Apparent optical properties (AOP’s)

& Inherent optical properties (IOP’s)

IOP - radiation field within the body of  water



AOP’s &  IOP’s

Case-1  waters  are  those  waters  whose inherent  optical  properties  (IOPs)  are  dominated 

by  phytoplankton (e.g., most  open  ocean  waters).

Case-2  waters  are  all  other  waters  (e.g.,  some coastal  and  inland  waters  contain  colored 

dissolved organic  matter  (CDOM)  and  inorganic  mineral  particles  in addition to 

phytoplankton). 





Thankful to Dr.M.Mohan and Dr.Prakash Chauhan

Atmospheric correction for Ocean colour Remote sensing

Assumptions : 

•Light undergoes single scattering 

• λ >700nm, Lw=0



Oceansat-2 OCM specifications

For retrieval of  Ocean constituents

For Computing atmospheric noise



Normalized water- leaving radiance:

The normalized water-leaving radiance is approximately the

radiance that would exit the ocean in the absence of the

atmosphere, with the sun at the zenith.

Rrs (λ) = Lwn (λ) / F0 (λ) 



Ocean biomass = Microscopic algae  containing chlorophyll and other pigments 

•Estimate biomass by measuring the color of light reflected from within water bodies 

Low chlorophyll concentration:  clear water = large signal in blue 

High chlorophyll concentration: green water = large signal in green/yellow

Clouds/ haze/fog are major obstruction to acquire the data.
No alternative to acquire the data.

Phytoplankton  Spectral signatures























Chlorophyll-a (mg/m3), Oc4 Algorithm

Diffuse Attenuation coefficient, Kd490

Total Suspended mater (TSM) mg/L







Suspended sediment map derived using Ocean Colour Monitor data

Suspended particulate matter:

The inorganic particulates consist of sand and

dust created by erosion of land-based rocks and

soils. These enter the ocean through:

•River runoff.

•Deposition of wind-blown dust.

•Wave or current suspension of bottom sediments.



SENSOR /
DATA LINK

AGENCY SATELLITE
LAUNCH

DATE
SWATH

(KM)

SPATIAL
RESOLUTION

(M)
BANDS

SPECTRAL
COVERAGE

(NM)

EQUATORIAL 
CROSSING

TIME

GOCI
Geostationary

KARI/KIOST
(South 
Korea)

COMS 26 June 2010 2500 500 8 400 - 865 8 times/day

MODIS-Aqua NASA
(USA)

Aqua
(EOS-PM1)

4 May 2002 2330 250/500/1000 36 405-14,385 13:30

MODIS-Terra NASA
(USA)

Terra
(EOS-AM1)

18 Dec 1999 2330 250/500/1000 36 405-14,385 10:30

OCM-2 ISRO
(India)

Oceansat-2
(India)

23 Sept 2009 1420 360/4000 8 400 - 900 12:00

OLCI ESA/
EUMETSAT

Sentinel 3A 16 Feb 2016 1270 300/1200 21 400 - 1020 10:00

OLCI ESA/
EUMETSAT

Sentinel 3B 25 April 2018 1270 300/1200 21 400 - 1020 10:00

SGLI JAXA
(Japan)

GCOM-C 23 Dec 2017 1150 - 1400 250/1000 19 375 - 12,500 10:30

SGLI JAXA
(Japan)

GCOM-C 23 Dec 2017 1150 - 1400 250/1000 19 375 - 12,500 10:30

VIIRS NOAA
(USA)

Suomi NPP 28 Oct 2011 3000 375 / 750 22 402 - 11,800 13:30

VIIRS NOAA/NASA

(USA)

JPSS-1/NOAA-20 18 Nov 2017 3000 370 / 740 22 402 - 11,800 13:30

Current Ocean-Colour Sensors

Source: http://ioccg.org/resources/missions-instruments/current-ocean-colour-sensors/
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