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Optical Components of Water
Quality




Hypothesis: Seagrass |osses are due to
poor water quality. This can be managed!

—— Minimum-light water
guality requirement
Median concentration
Management trajectories

[TSS] 12 mg/L

Line of Constant Attenuation
Depth 1m




Scientific Basis. Light isthe Principal
Determinant of SAV Distribution

(or loss of water clarity isthe principal cause of SAV declines)

Conceptual Model of SAY Habitat Interactions
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Figure 2. The interrelationships between light attenuation, SAV minimum light requirement, Secchi depth and the maximum depth of
SAV survival depicted schematically. The intersection of the minimum light requirement and the light attenuation curve determines the
maximum depth of SAV survival. N ’

- K ((PAR) quantifies light penetration

* K (PAR) depends on inherent optical
properties (IOP’9)

* |OP’sdepend on water quality

e Radiative transfer modeling providesthe link
between water quality and SAV light
requirements




Seagrass Indicators

1. Bio-optical Model — Gallegos
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Chesapeake Region

Link to Land-use

e Mesoscale features

» Defined by morphology (depth, -
location) and general salinity regime i

e Consst of coastal watershed (min.
4t order stream), fresh and
saltwater wetlands, subtidal
(vegetated & unvegetated) benthos,
and open water habitats .

e Varyin land use, overall size (within ji
limits)

e Control for salinity (mesohaline)
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Potential Linkages between Eutrophication
and Particul ate Optical Properties
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And isthe process reversible?



Moore et al. 1998: http://www.vims.eduw/bio/sav/biomass/

Chesapeake Bay Seagrasses
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Monitoring

* Turbidity/Color gradient
e 3 regions along gradient
Middle region has seagrass
» 3 Stns per region
Sampled 1 day/mo.

Water - chl aTSSYC-DOM
LiCor+Y Sl profile (0.5minc.)
Secchi depth
e 1 “Permanent” Stn per region
Sample each quarter for amonth
Mar., Jun., Sept, Dec 2003.
LiCor (5min) and YSI (30min) @
1m depth.
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Water Clarity: Sept 02-Dec 03
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1. Bio-optical Model Applied

NC systems
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More Theory, add Color!
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Turbidity Criteria — time for a re-evaluation by EPA?

Time AVG
Region State % losses | Period %/decade regional
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SUMMARY

Bio-optical model provides explicit target water quality criteriafor
management. |s pro-active indicator -> before seagrasses are |ost.

Indicator diagnoses causes of light attenuation, coupled with
existing long-term monitoring data can identify anthropogenic
trends that caused water quality decline, and quantify the
Improvement needed to return to adesired target.

Seagrasses are critical habitat (EFH) and require high quality
water. Mainly turbidity Is cause of light limitation. NO existing
federal guidelines on turbidity —this should be addressed!
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