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Presentation Outline

Objectives of Freshwater Vital Signs

Sampling Design for Large Lake Systems

Spatlal and Temporal Disturbance Considerations
pance Factors

" Inter-Annua arlablllty' -
e Example — Lake Clark
Future Analysis



Southwest Alaska Network Park Units
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SWAN Freshwater Vital Slgns

* Surface Hydrology

e Seasonal Hydrographs
» Level Loggers

* Water Quality

e Thermal Stratification
 Moored temperature arrays

e Seasonal Lake WQ

o Multi-parameter sondes

e Vertical Lake Profiles
o Multi-parameter sondes

* Water clarity
» Moored temperature arrays
» Secchi depth
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2012 2013 2014 2015 2016 2017 2018

Tier 1 Combination of sampling strategies
LACL-Lake Clark X X X X X X X
KATM-Naknek Lake X X X X X X X

Synoptic mid-lake sample — one location / Temperature Array
LACL-Kijik Lake X X X X X X X
KATM-Lake Brooks X X X X X X X
Tier 2 Synoptic mid-lake sample — one location
LACL Panel 1 Lakes X X
LACL Panel 2 Lakes X X
KATM Panel 1 Lakes X X
KATM Panel 2 Lakes X X
KEFJ) Lake Panel X X




Kilometers
N

O Synoptic Profile Sites
A Continuous Monitoring Site
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Spatial and Temporal Disturbance

Considerations in SWAN Park Units
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Volcanic Eruptions
Earthquakes )

Ash Pyroclastic Flows

-b

Land Uplift/Subsidence

Vegetation Community

Change /s
r—%

Marine & Freshwater

Habitat Alterations
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. Geologic Disturbance

Annual Time Scale - Multi-Decadal Time Scale -
Glacial Sediment Plume Volcanic Eruptions
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Glacial Loss Across SWAN

Parks
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Water Clarity

e Water clarity decreased

Secchi Depth (m)
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over 4 m in Middle and
Lower Basins in 2009

Lower Middle Upper

I June 2009
ESS August 2009

Secchi Depth (m)

e Water clarity continues to
recover three year post-
eruption

Lower Middle Upper

I 2008 (pre-eruption)
[ 2009 (post-eruption)
[ 2010 (post-eruption)
[ 2011 (post-eruption)




T ——

e

100

(A) uoneipe. Iejos

o

- 80

o ]
w =+
1 1

- 20

Solar Radiation
Light Intensity

"
- B0/L/6
60/L/L

60/1L1S

&y 60/1L/E

BO/LIL

80/LILL
- 80/LI6
80/L1L
80/L/S
80/L/E

80/L/1

LOMLILL

L0/116

LO0/LIL

40000

32000 ~
24000 +
16000 -

8000 -

(xnp) Aysusyu] 3ybi

Date



Inter-Annual
Variability



Water Temperature (deg C)
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Isothermy
dtratirication
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Water Elevation

Water Surface Elevation (m)
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Physical Controls on
Salmon Escapement
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uture Monitoring and Analysis

Conduct statistical and cluster analysis to determine if
there are differences in water quality parameters
between the upper, middle and lower basins. Are 10
samples/basin necessary?

Compare water quality data from Lake Clark and Naknek
Lake. Is there a regional signal in the data?

Compare WQ in interior and coastal lakes. Is there a
detectable marine signal?

Work with LCC partners to determine trends in surface
lake temperature. Are lakes in SW Alaska warming at

rates observed in other large lake system (e.g., Great
Lakes)?

Initiate nutrient and DOC sambling usine ootical sensors.
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