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Velocities are mixed my mass such
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For partial mixing only the cell being mixed and the cell at the bottom of the mixed layer are modified.
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Estuary, Lake, and Coastal Ocean Model
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Meteorological Variables 2012




(limate change and large lakes
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How does ELCOM do?

Modeled vs Observed Daily
Mean Water Temperature Fits
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Water Temperature throughout
Flathead Lake




______ ate Projections

A Maximum Temperature jun-Aug

Multivariate Adaptive 2070-2099 vs. 1971-2000, RCP4.5: Units="C
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2 Future Projection scenarios

RCP 4.5 (optimistic)
&
RCP 8.5 (dire)

Standard Deviation

All meteorological variables
necessary for ELCOM

# of Models w/Increase
(out of 20)

Used mean value of 20 climate

projection models from Coupled

Model Inter-Comparison Project

(CMIPb5) to project 2012 forward
through 2100




Riverscape Analysis Project’s (RAP)
Extraction toolkit projected
phenology of the Flathead and Swan
Rivers for 2020, 2040 & 2080

@ The Riverscape Analysis Project

Vulnorabality
Assessment (CCVA)
Taudn and rossaries A v
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Click on an mdvwidival stream pixel o
viow discharge and download data.



Projecting future climate using 2012 inira-annual variation
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Thermocline
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Internal Energy — Heat Budget
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Schmidi Stability
Resistance to mixing
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Thermal Habitat Changes
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Loss of thermal habitat for Mysis and Lake Trout
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(limate Change Conclusions

s Significant increase in epilimnion temperatures but no
overall increase in mean temperature of the lake (weighted
or unweighted )

s Significant decrease of thermocline depth

s Increase in Schmidt Stability and Thermal Mass
Longer period of stratification (Nutrients)

s Decreased habitat for Lake Trout and Mysis, however
relative to total habitat available only about 5%

so Thermal Refugia for riverine species immigrating from high
elevation stream systems??
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lono Term lata

NORTHEASTERN NATURALIST 5(2): 127-136

THE IMPORTANCE OF LONG-TERM DATA IN
ADDRESSING REGIONAL ENVIRONMENTAL ISSUES

GENE E. LIkeEns * AND KATHLEEN FALLON LAMBERT **

ABSTRACT - Long-term data have been used to evaluate complex, environ-
mental problems, such as the anthropogenic acidification of regional landscapes
by acid rain, and to quantify changes in ecosystem function associated with
large-scale land use, such as forest harvesting and development. In this paper,
we discuss the importance of long-term monitoring in addressing regional
environmental issues by examining two examples of anthropogenic stress—acid
rain and forest harvesting. We also suggest that a watershed-ecosystem ap-
proach is useful for understanding, and for managing, the potential synergistic
effects of chemical and vegetational changes in forest ecosystems in the north-
eastern U.S.




Trophic Interactions

Phytoplankton Zooplankton i Pathogens
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Temperature throughout
Flathead Lake

'ig .’?)

4 23 TEMPERATURE

H Water

|




i

§S 2 ; )
. S p
Y

l" '-
4 - ,
o o?

Copepods

Nauplii
Rotifers




Nutrient Loading

Inorganic Pool
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Summary

Models allow us to conduct impossible experiments:

%)

Examine implications of invasions or community
manipulations without potential damage to systems

Determine what effect changes in nutrient loading will
have on water quality

* Magnitude

* Hydrology

* Stochastic/ catastrophic events

Assess how 100 years of warming and drying climate
will effect the thermal and physical dynamics of
Flathead Lake



Essentially, all models are wrong, but some are
useful.

(George E. P. Box)

izquotes.com




