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TFhisiwork erginated withrattempts
to explore possible relationships
pbetween Marine Mammal Disease
and Coeastal Runoft

The Southern Sea Otter



Central Coast Water Board Jurisdiction
and
Range of the Southern Sea Otter




TThe work Is being expanded te support
California ©Ocean Protection: Council
Strategies

 Recognizing the interconnectedness of the land and the
sea, supporting sustainable uses of the coast, and
ensuring overall ecosystem health

e Improving the protection, conservation, restoration, and
management of coastal and ocean ecosystems through
enhanced scientific understanding, including monitoring
and data gathering



California Marine Protected Areas
and Coastal Confluence Monitoring

B Marine Protected Areas

®  cCAMP Coastal Confluence Sites Santa Barbara Channel
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Protozoal diseases

= Resistant to chlorination

" Can be concentrated in
shellfishi (etter food)

x Domestic and introduced
SPECIes are Seurces

u [oxoplasima;
Cryprtospora/um, and
Glara/a assoclated wiith
aneas of nigh fireshwater
InRfilew




Bacterial

Diseases

m Salmonella, Vibrio;
campylobacter, and
others 1solated In sea
otters

. Several have been asseciated with physical
Symptoms and death

" Some strains are ldentical to human strains

= Risk factors for uptake by mussels include
precipitation and sewage SeUlces

= RISk factors/include fresh water filow andiincreasing
Auman; populatien density
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Nitrate Concentrations
In Coastal Rivers and Streams

Waterhody

CCAMP Coastal Confluences Data



Apparent Land-Sea Interactions Exist







All models are wrongd.

Some models are
usetul.



Initial' Conceptual Model Efforts

= Our early coastal runoeff estimations used
only precipitation and watershed size

= Sixty year record of precipitation combinead
with watershed size indicated some streng
ielationships

" \When NHD+ became available we felt
estimations could be refined



NHD+ UROM Model looked good

NHD+ Flow Estimations versus USGS Gage Measured Flows for
California
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NEHD+ Moedel did not ook as geed
for Califernia’s Central Coast

NHD+ Flow Estimations versus USGS Gage Measured Flows for
California Central Coast
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Un-gauged watershed ISsues?

Could flow estimates be improved?
Could we use NHD+ to improve flow estimates?
Could we predict flow on a given day

Benchmark = Monthly stream transect measuread
flow,



Empirical Modeling Approeach

We selected a sub-set of 13 coastal confluences

= Devised a method ofi ‘tuning” NHD+ UROM flow
estimates

= Used lecal USGS gages in nearby watersheds
for spatiall, temporal, and anthropogenic
Influence calibration!

= Benchmarnked results using menthly: stream
transect measured! flews



Initial Model' Results (13 sites)

CCAMP Model Predicted Flows versus Stream Transect Measured Flows
California Central Coast
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NHD UROM Predicted Elows

NHD+ Predicted Flows
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T'he Notion Behind the Model

= | ocalize UROM using up to 3 lecal gages

m Select local gages via BPJ to represent
locall climate, weather, and anthrepoegenic
Influences

= [Use explorateny data analysis te identiiy.
moedelifallures and previde alternative

Met

Su)

10ds of estimating flows for Sites

ect to model falures



Model Algoerthm

Used for flows => 5 cfs

flow_ratio]1] = gage_flow[1] /NHD reach mean. daily flow[1]

flow_ratio[2] = gage_flow[2] / NHD_reach _mean_daily_flow[2]

flow_ratio]3] = gage_flow[3] /NHD_ reach_mean. daily_flow|3]
mean_flew_ratio=( flow_ratio[1]+ flow. ratio[2]+ flow  ratio]3]) / reach_count

flow_estimate[instant_reach]|= mean_flow_ratio *
reach_mean_daily_flow[instant_reach]

Used! for mean; daily flews under 5 cfis

flow._ratio]l] = gage_flow[1] /NHD_reach cumulative_drainage areall]
flow._ratio]2] = gage_flow[2] / NHD_ reach, cumulative_drainage._areal2]
flow._ratie[3] = gage._flow|3]// NHD_ reach__cumulative drainage_areal3]

mean_flow._ratie = (flew_ratio]1] + flow. ratie[2] + flow._ratio[3] )/
reach,_count

flow._estimate[instant_reach|= mean_flow._ ratie *
reach._cumulative_drainage_area [instant_reach]



Elow EStimates at 25 sites
slope=1.06.  correlation=0.96

CCAMP Model Results - Modeled Flows versus Transect Measured
Flows
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Poor Model Performance at some: sites

Regression of Modeled vs. Measured Flow at Pismo Creek

6,000,000

y = 1.2322x + 416637
R? = 0.6496
5,000,000 -

4,000,000 -

3,000,000 -

2,000,000

1,000,000

500,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000




Unexpected High Viedell Perfermance

at many: sites
Example: Arroyo Grande Creek

y = 1.1124x + 4489.8
R?=0.979




Unexpected High Viedell Perfermance

at many: sites
Example: Big Sur River

y = 1.0348x + 678289
R’ = 0.9943
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Model Error Pattern
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Land Sea Interface

Transfered model results to 0.5 kilometer
coastal grid

Used simple exponentiall dilution and mixing
With adjacent grid cells te predict near
Shiere concentrations
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Next Steps for Development

= Expand model coverage to 110 sites
= Add more calibration gauges

= mprove nearshore mixing| model



Questions?
dave paradies@thegrid.net
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