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Standard Ocean Products

¢ Seca Surface Temperature (SST)
— SST TIR (11-12um)
— SST MW(3-4um)
— TIROS, AVHRR, ATSR

¢ Ocean Colour
— Chlorophyll-a (chl-a) / pigment concentration
— Diaffuse attenuation coefficient (490nm; K490)
— CZCS, SeaWiFS



Sea Surface Temperature

¢ Sea Surface Temperature

— Generally regarded as the temperature of the ocean at a
depth of Im.

¢ Sea Surface Skin Temperature

— Radiometers (including space-based radiometers) can been
used to estimate the sea surface temperature.

— Sophisticated buoys can also be used.

— The optical depth of seawater at infrared wavelengths 1s
less than 1mm.



Sea Surface Temperature

¢ Algorithms

— Longwave-infrared, Day, Nonlinear SST
* SST=a + bT31 + c(T31-T32)T,,+ d(T31-T32)(sec(0)-1)
T31, T32: Bightness temperatures measured in bands 31 and 32
T,.: A first guess SST, taken from the NCEP SST
o: Satellite zenith angle

— Midwave-infrared, Night

« SST=a+ bT20 + cT23
T20, T23: Bightness temperatures measured in bands 20 and 23

Band number Centre Bandwidth NEAT at SNR at T=300K Saturation
Wavelength um T=300K Temperature
um K
Midwave IR
20 3.7882 0.1826 0.026 900.0 333
23 4.0567 0.0878 0.026 987.5 329
Longwave Thermal IR
31 11.0144 0.5103 0.024 2808.8 399
32 12.0282 0.4935 0.040 1824.5 391




MODIS SST

¢ Terra v4, Global Coverage, Weekly composite, 36km
¢ TIR 11um, Day

Ternperaiure (°C)




MODIS SST

¢ Terra v4, Global Coverage, Weekly composite, 36km
¢ TIR 11pum, Night




MODIS SST

¢ Terra v4, Global Coverage, Weekly composite, 36km
¢ MWIR 4pum, Night




MODIS SST

¢ Comparison: night products

— Seem to handle cloud differently (slightly); Quality flags
are important
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MODIS SST

¢ Comparison: day and night products

— Slight difference in temperatures--spread of points
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MODIS SST

¢ MOD2ZL2
NLSST, Bands 31/32

Queensland, 20" October
2002




Ocean Colour

¢ The colour of the ocean gives an indication of the
concentration of it’s optical constituents.

¢ In Case 1 waters the main constituent influencing the
ocean colour 1s phytoplankton—the absorption by
pigments such as the green pigment chlorophyll-a.

— The higher the concentration of phytoplankton the greener
the water. If little phytoplankton is present, then the water
will appear blue.

¢ In Case 2 waters (generally shallow, coastal waters)
other constituents (such as coloured dissolved
organic matter) influence the colour.



Ocean Colour

¢ Water leaving radiance: Case 1
— Need to remove the influence of the atmosphere

— Atmospheric correction (H.R. Gordon and M. Wang)
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Ocean Colour

¢ Water leaving radiance: Case 2
— Need to remove the influence of the atmosphere

— Atmospheric correction (H.R. Gordon and M. Wang)
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MODIS Water Leaving Radiance




Ocean Colour

¢ Algorithms
— General form:

log( Product) = A(log X)> + B(logX)* +C(log X)+D/E

(e)L,, (443)+(/)L,, (488)+(g)L,, (531)
L (555)

X =

— MODIS chl-a

— MODIS Diffuse Attenuation Coefficient
— SeaWi1FS Pigment

— CZCS Pigment



MODIS Chl-a

¢ Terra v4, Global Coverage, Weekly composite,
¢ Clark HPLC, empirical
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New / Improved MODIS Products

¢ Fluorescence

— Fluorescence Line height, Base, Efficiency
¢ Suspended solids concentration
¢ Coccolithophore concentration
¢ Phycoeryth concentration
¢ Instantaneous Photosynthetically Available Radiation
¢ Radiation absorbed by phytoplankton
¢ Total absorption (412,443,488,531,551)

¢ Phytoplankton primary production



MODIS: Primary Production

¢ Terra v4, Global Coverage, Weekly composite, 36km
¢ VGPM (Behrenfeld and Falkowski)




New / Improved MODIS Products

¢ Fluorescence

¢ Suspended solids concentration

¢ Coccolithophore concentration

¢ Instantaneous Photosynthetically Available Radiation
¢ Radiation absorbed by phytoplankton

¢ Total absorption (412,443,488,531,551)

¢ Phytoplankton primary production

¢ ...



MODIS: Fluorescence Line Height
¢ Terra v4, Global Coverage, Weekly composite, 36km

fluor lime heighl (W /m® /o fsr)
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Validation

¢ MODIS ocean products need to be validated and
refined

— Ensure atmospheric correction 1s being performed
correctly

— Check algorithm coefficients, algorithm performance

¢ Instruments Required
— SST: Thermometers, Radiometers

— Chl-a: HPLC Analysis, Profiling Spectroradiometers,
Hyperspectral radiometers

— Other sensors (AVHRR, SeaWiFS)

— These instruments / sensors need to be characterised before
they can be used to validate the MODIS products



Validation: RSMAS SST

¢ MODIS matchups with insitu data
— Average difference is -0.117°C (2295/2405 samples)
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¢ P.J. Minnett, R. H. Evans, E. J. Kearns, O. B. Brown
Rosenstiel School of Marine and Atmospheric Science
University of Miami
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Validation: RSMAS OC

¢ MODIS matchups with MOBY data
— Marine Optical Buoy

nLw 412 mode time series (bias = 6.2%, std = 14.2%)

TTerra
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¢ R. H. Evans, E. J. Kearns, H. R. Gordon, K. Voss, D. Clark

Rosenstiel School of Marine and Atmospheric Science
University of Miami



Validation of the MODIS Chl-a Product

¢ Townsville Voyage

— 21-30 October, RV Lady Basten
« CSIRO Marine Research (Hobart)
e CSIRO Land and Water (Canberra)
 Australian Institute of Marine Science (Townsville)
e Curtin University (Perth)

¢ Measurements / Sampling

— Water samples taken at multiple depths at all (daytime)
stations for High Performance Liquid Chromatography
(HPLC) analysis.






Chlorophyll-a (mg/n?)

SATO005: Chl-a

Chl-a (mg/m?3)

¢ Deep water (100m)
¢ Assumed to be Case 1 waters

In situ and Satellite Comparison

Date SATO05 SAV005 HPLCO05
Lo 20-Oct-02 0.030 0.036
21-Oct-02
22-0Oct-02 0.089
23-Oct-02
24-Oct-02
@ SAT005 25-Oct-02
0.100 B SAV005
I oHpLcoos| | 26-OcCt-02
27-Oct-02 0.026 0.025
28-Oct-02
29-Oct-02
|_I 30-Oct-02
31-Oct-02
HPLC analysis: Lesley Clementson (CSIRO Marine Research)
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Chlorophyll-a (mg/n‘?)

SATO009: Chl-a

Chl-a (mg/m?3)

¢ Shallow water (30m)

¢ Near reef

e

In situ and Satellite Comparison

Date SAT009 SAV009 HPLCO009
1.000 20-Oct-02 0.278 0.326
21-Oct-02
22-0Oct-02
23-0Oct-02
24-Oct-02 0.215
O SATO009 25_Oct_02
= SrpLcos| | 26-0ct-02
27-Oct-02 0.336 0.487
28-0Oct-02
29-Oct-02
30-Oct-02
0010 H : : : : : : : : : : : 31-Oct-02

20/10 21/10 22/10 23/10 24/10 25/10 26/10 27/10 28/10 29/10 30/10 31/10

HPLC analysis: Lesley Clementson (CSIRO Marine Research)



Chlorophyll-a (mg/n?)

SAT024: Chl-a

Chl-a (mg/m?3)

¢ Shallow water (10m)

¢ Near shore — Case 2 waters

In situ and Satellite Comparison

Date SAT024 SAV024 HPLC024
1.000 20-Oct-02 0.730 0.682
_ 21-Oct-02
22-0Oct-02 0.768 0.869
23-0Oct-02
24-Oct-02
O SAT024 25'OCt'02
SipLoos| | 26-0cCt-02
27-Oct-02 0.420 0.382
28-0Oct-02
29-Oct-02 0.583
30-Oct-02
31-Oct-02

20/10 21/10 22/10 23/10 24/10 25/10 26/10 27/10 28/10 29/10 30/10 31/10 HPLC analysiS' Lesley Clementson (CS'RO Marine Research)

0.010 +
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Obtaining Data

¢ True Colour Imagery
— MODIS Land Rapid Response System

¢ Level 1B
— GSFC DAAC
— WASTAC/DOLA, TERSS, GA, CSIRO

¢ Level 2
— GSFC DAAC
~ MQABI



@ Land Rapid Response System
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MODIS Land Rapid Response System
http://rapidfire.sci.gsfc.nasa.gov/



http://rapidfire.sci.gsfc.nasa.gov/

MODIS User Services: Phone: 301-614-5473, Fax: 301-614-5304 - daac_usgi@gsfcsmrd ggfcmo ecs.nasa. goy
MODIS Data Support Team: modis@daac gsfc.nasa gov
Web Curator: web-curatori@daac gsfc nasa gov

Responsible MASA Official: Steve Kempler, DAAC Manager - kempler@daac gsfc nasa goy

Page Author: Dana Ostrenga

Last modifiedWed INov 20 15:17:56 EST 2002

GSFC DAAC: MODIS Data Support Home Page
http://daac.gsfc.nasa.eov/ MODIS/



http://daac.gsfc.nasa.gov/MODIS/

MQABI: MODIS (Oceans) Quality Assurance Browse Imagery

http://jeager.gsfc.nasa.gov/browsetool/



http://jeager.gsfc.nasa.gov/browsetool/

B Weekly Product Series

PRODUCT SERIES Select a Week
Beginning with Day:

Aun 5 2002 (2002217 ) [»)

Aug 13 2002 (2002225
Aug 21 2002 (2002233 )
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w':':e'::'w Aug 29 2002 (2002241 )
Sept6 2002 (2002249 -
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MQABI: MODIS (Oceans) Quality Assurance Browse Imagery

http://jeager.gsfc.nasa.gov/browsetool/



http://jeager.gsfc.nasa.gov/browsetool/

DOLA: Satellite Image Archives

http://www.dola.wa.gov.au/home.nsf/(FrameNames)/Satellite+Images



http://www.dola.wa.gov.au/home.nsf/(FrameNames)/Satellite+Images
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