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Goal: To ensure continuity of the global ocean chlorophyll time series that began 
with the SeaWiFS data record in 1997 by maintaining and refining the chlorophyll
algorithm applied to MODIS data.

(1) characterizing uncertainty in the MODIS and SeaWiFS algorithms, and recommending 
refinements to both algorithms to reduce the uncertainty;  

(2) evaluating candidate analytical algorithms proposed by Ocean Color Science Team members,
and recommending selection of new algorithms based on community consensus; 

(3) investigating the improvement achieved with a better characterization of oceanic provinces, 
and developing a strategy for implementing a global province-based approach. 
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MVCO Matchup Validation: 
MODIS-ocean color

vs. SeaPRISM
(2004-2005)

Cape Cod

nLw(412) underestimated

Angstrom underestimatedτa(870) overestimated

N=65

AERONET/SeaPRISM

(Feng et al., 2008, in press)



MVCO MODISMVCO MODIS--ocean ocean 
color validation summarycolor validation summary

#2: MODIS-τa(870) is overestimated 
MODIS-α(531) is underestimated 
significantly

#3: MODIS nLw(412) is under-
estimaluested significantly with ~15% 
negative values

#1: MODIS- nLw @488, 531, and 
551nm performs well. 

?

MotivationMotivation/ / ObjectivesObjectives

A) Is #2 always true along 
the US eastern coastal 
regions ?

C)  Is there any way to 
improve #3  ?

B) Is there a linkage 
between #2 and #3 ?. 



MODIS aerosol products over ocean (Level -2); 2004-2005
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Cross-validation approach:

MODIS-OC: 
1km-by-1km

MODIS-ATM
10km-by-10km

AERONET 

AERONET: 8 coastal sites: 3 sites over ocean 

• A circle area with a 25km radius
- centered on 3 AERONET oceanic sites 
- ocean locations closest to 5 AERONET land  

sites

• Only ocean pixels are considered for MODIS-
ATM

• ±30min time window between  
AERONET and MODIS pass time 

Match-up details 

Spatial match-up explanation

MVCO

25km



MODIS-OC Vs. MODIS-ATM  for all sites
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Error bars: ± 1 standard 
deviation of MODIS 

pixels 
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MODIS-OC vs. MODIS-ATM for individual sites
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X axis :MODIS-ATM Angstrom α(550,870)

MODIS-OC  Vs. MODIS-ATM for individual sites

Error bars: ± 1 standard 
deviation of MODIS 

pixels 



Summary 1:  Summary 1:  MODISMODIS--OOC C vs. MODISvs. MODIS--AATMTM

• MODIS-OC and -ATM τa(870) are highly correlated ( r>0.8 )

• MODIS-OC τa(870) is systematically overestimated (+0.05)

• MODIS-OC α(550, 870) is systematically underestimated



Scatter plots of MODIS-OC vs. AERONET

Scatter plots of MODIS-ATM vs. AERONET



O99,M99,M90,M70,M50 T99,T90,T50

N=282

Comparison of angstrom α(550,870) (MVCO, Wallops, COVE): 
An implication of MODIS/AERONET aerosol models   

AERONET

MODIS_ATM

MODIS_OC

C99,C90,C70,C50



Summary 2 
•• MODISMODIS--ATMATM vs. AERONET:vs. AERONET:

– For MODIS-ATMτa(870), there is no significant bias with moderate 
correlation

– For MODIS-ATM α(550, 870), there is low bias with low correlation

•• MODISMODIS--OCOC vs. AERONET:vs. AERONET:
– MODIS-OC τa(870) is systematically overestimated with moderate 

correlation
– MODIS-OC α(550, 870) is systematically underestimated with low 

correlation

•• MODISMODIS--OC candidate aerosol models mismatch AERONET OC candidate aerosol models mismatch AERONET 
and MODISand MODIS--ATM ones in the US northeast coastal regionATM ones in the US northeast coastal region
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Seasonality of MODIS-OC Angstrom  α(550,870) statistics: aerosol models 

Seasonality of MODIS-OC negative nLw(412) statistics
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Feb 27, 2004 ( A2004058.1715.004) 

MODIS-Ocean color nLw(412): 1km2

MODIS-Ocean color τa(870)::1km2MODIS-Atmosphere τa(869):10km2

Feb 27, 2004 ( MYD04_L2.A2004058.1720.004) 

MODIS-ATM τa(869) (Left) 
vs.

MODIS-OC τa(870) and nLw(412) 
(Right)

Feb 27, 2004 ( A2004058.1715.004) 

nLw(412) < 0

An example : A MODIS cross-algorithm comparison in the Gulf of Maine region


