
Type equation here.

Spatial scales of  bio-optical properties highlight bio-physical coupling in 
the Gulf  of  Alaska

The Gulf of Alaska (NGA) is dynamic (space & time).

Spatial variability drives non-linear ecosystem effects.

But...

How well do we quantify this variability and impacts? 

Baseline Community Nutrient Injection Diatom Shift

Example Disturbance Model

To illustrate some of the roles of disturbance in the NGA, consider a simple NPZ model:
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Sudden addition of 
nutrients

Change in 
phytoplankton

Take away: behavior of the system is tied to both the community present AND the spatio-temporal variability in drivers.

Water temperature and in situ chlorophyll fluorescence along the Seward Line, July 
2022, based on station-based sampling (n=13) suggesting smooth transitions

Same section as above (0-4 day later) collected with the ISIIS-DPI showing a much 
richer structure and tracking of chlorophyll to the pycnocline (n=270 profiles, 2 
second integration per point).

Concurrent abundance of 
copepods (#/m3), tracking 
subsurface chlorophyll 
distribution.

For example, how do we start to 
measure spatial variability?

Traditional Methods

High-resolution Methods

Future Directions

Need taxa specific responses to environmental 
forcing.

Need to combine monitoring of biological 
communities with targeted & taxa-specific rate 
measurements.

Inspiration

There likely isn’t a single, comprehensive approach, but 

instead a constellation of approaches are necessary.

• Remote Sensing

• Continuous Underway

• Towed in situ observations

New Technologies

Context for targeted 

process studies

Planktonic Community via Bio-optics
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Future of Remote Sensing (2024)
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For example, how do we start to 
quantify spatial variability?

• Correlation length scales
• 20 years MODIS Chl-a

• Intrinsic mode of variability

Distance

Distance

Spatial correlation (PWS)

Spatial correlation (shelf)

% Decrease per km

Correlation Length Scales

Advective Transport of Waters

Temporal variability of satellite-
derived POC

Primary Production based on photosynthetic health and light

Environmental 

variability depends 

on sampling 

methods.

Most measurements 

are resource limited.

High-resolution 

measurements & 

artificial intelligence 

can generate new 

types of data.

See the image 

classifier in action:
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