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Objective

» Overall Goal: Predict 3-D optical properties of coastal
ocean on time scales of 1-5 days.

» Objective:Improve our understanding of coupled bio-
optical and physical processes in the coastal zone that
govern the variability and predictability of the underwater
light field on time scales of 1-5 days

» Hypothesis: Most accurate representation and prediction
of optical properties requires fusion of remote sensing,
in-situ observations and data-assimilative modeling
using coupled optical-biological-physical models.
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Recent Advances in Remote Sensing: Role of
Inherent Optical Properties in Bio-Optical
Processes

Combined in APS algorithms ( CDM)
Absorption Components:
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Model Evaluation: Regional NCOM

NCOMCCS + ScaWiFS Chlorophyll (OC4)
09-TUN-2004 to 16-TUN-2004
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Surface Chlorophyll Comparisons with SeaWiFS
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Compare Chlorophyll fields within 100km of coast
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Surface Chlorophyll Comparisons with SeaWiFS

SeaWIFS Chl: June 2004

Model Chl: June 2004
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Examine correlation between fields over period 2000-2005

Surface Chlorophyll Comparisons with SeaWiFS

Monthly Goastal (100 km} Chiorophyll Gorrelation Coefficient 36,8, 40.1, 30,8 vs SeaWiFS 2000-2004
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Coastal Chl metrics can be used to evaluate model sensitivity to new
formulations or forcing. Blue curve is run with new optics formulation
showing improved response. ( Penta: 2007)
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Scientific Issues
Bio-optical Modeling
— Relationship between Model Biological Output and IOP

— Efficient and accurate models to simulate light propagation
when water column is non-homogeneous

Joint Assimilation of Physical and Bio-optical Data
— Initialization of Ecosystem Model

« Choice of model variables and parameters for direct
inference

Balanced adjustment of model variables which are not
inferred

— Modeling and estimation of error covariances for models and
observations

Remote Sensing: Continued refinement of APS
— Algorithms to detect major phytoplankton size groups
— Separating CDOM and detritus

BIOSPACE: NRL ARI (FY2008--2012)

Bio-Optical Studies of Predictability and Assimilation in the Coastal Environment
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The End

Cruise period: May 27—June 17 2008

A d Percent Data ility (Daily Climatol 1998-2006)

Joint Assimilation of Physical and Bio-optical Observations
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COAMPS Surface Fluxes for
US West Coast*
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* Courtesy of Jift
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