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Locations




Physical
Information

Washington Sammamish
Drainage
Basin Area 357,760 57,000 ac
Lake Surface

Area 21,500 4,900 ac
Lake Volume 2,350,000 283,860 ac-ft
Mean Depth 108 58 ft
Maximum

Depth 214 105 ft
Mean

Residence

Time 2.3 1.8 years



Physical
Information

Washington Sammamish

Drainage

Basin Area 1,448 230 km?
Lake Surface

Area 87.6 km?2 19.8 km?2
Lake Volume 2.9x10° 3.5x108 m3
Mean Depth 32.9 17.7 m
Maximum

Depth 65.2 32 m
Mean

Residence

Time 2.3 1.8 years



History of Profiling Program

RUSS

e RUSS
—2001-2006

e YSI Platforms
— 2007/-present




Why Robotic Profiling? | s
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 Near real time data of scientific, resource
management, and public interest

» High frequency data potentially helpful in
separating the effects of Eutrophication (or
Oligotrophication) and Climate Change

— Natural Variation and Human Caused Change



Lake Swimmers
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Lake Swimmers
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YSI 6600 V2 EDS Sensor Specifications

Sensor Range | Resolution Accuracy
Temperature (C) -5 to 50 0.01 +/-0.15
Conductivity (mS/cm) 0 to 100 0.001 to 0.1 + /- 0.5% of reading
Depth (m) Oto61 0.001 +/-0.12
Dissolved Oxygen (mg/L) 0 to 50 0.01 +/-0.1
Turbidity (NTU) 0 to 1,000 0.1 0.3
pH 0to 14 0.01 +/-0.2
Chlorophyll (ug/L) 0 to 400 0.1 Detection Limit — 0.1




Quality Control

e Annual

— Temperature Verification using in-Situ Seabird
CTD

. Monthly

— Pre-deployment in-house pH, dissolved
oxygen, turbidity, chlorophyll and depth
calibration and check standards.

— Post-deployment end checks of all
parameters.



QC Data Entry Page


















LakeAnalyzer

Read JS, DP Hamilton, ID Jones, K Muraoka, LA Winslow, R Kroiss, CH Wu, E Gaiser. 2011. Derivation of
lake mixing and stratification indices from high-resolution lake buoy data. Environmental Modelling and
Software. 26: 1325-1336.



<. Configuration File

— Qutput options

Lake Analyzer

Lake Mumber (parent)
LI-star
Ll-ztar (parent)

Wiedderburn Mumber (parent)
Wind speed

Wedderburn Mumber <

Add |

Cutput selections

— sammamish. ke preview

P A |

TT T, [T T 1T

viode 1 s=eiche perih
=chmict Stakility

Water temper sture

Remove

— lser parameters

|354UU autput resalution (5]

BE400 i sveraging (=)

BEA00  |ayer averaging (=)

IT max water temp [°C)
IT max wind speed (mis)
IT metalimnion slope (kaimd)
I‘r’— plat figure (M)

| 30 total depth (m)
I MaM | swind height [m)
|21 GO0 oulier swindowe (2]

12 min weater temp [°C)

I 0 min weing speed (mis)
I 2 mixed temp differential [(°C)
I Yo write results (YU

Configuration file for Sammamizsh

M2, SM2, metab, SmetaB, metaT, SmetaT, T1, ET1, St, thermD, SthermD,

e Temp Houtputs

SE400 Houtput resolution (=)

30 #total depth (m)

Mal #height from surface for wind measurement (m)
SE400 #wind averading (=)

SE400 dthermal laver averaging (=)

21600 Houtlier windowe (=)

40 #max water temp (°C) inf if none
-12 #min weater temp ("2 Anf if none
95 Emax wind speed (mis)  inf if none
0 Emin wind speed (mis)  -inf if none
0.1 #meta min slope (drhofdz per m)

2 #mixed temp differential (°C)

ki Aplat figure (R0

ki #wvrite results to file (YD

Publish

¥ oad from existing?

Read JS, DP Hamilton, ID Jones, K Muraoka, LA Winslow, R Kroiss, CH Wu, E Gaiser. 2011. Derivation of
lake mixing and stratification indices from high-resolution lake buoy data. Environmental Modelling and
Software. 26: 1325-1336.




Lake Analyzer
Temperature color contour plots
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DO color contour plots

Lake Analyzer
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Schmidt's Stability Index

Schmidt (1915, 1928) as modified by Idso (1973)

S=4," > (z-2,)(p. - D) A Az

A, = Lake surface area (cm?)

p. = Density at depth z (g cm™)

» = Mean density (g cm™)

z = Depth at measurement point in centimeters

z,= Depth in centimeters where mean density is found

A_= Area at depth z (cm?)



Monthly Average Schmidt Stability

2-D Model



Trend toward increasing lake
thermal stability

Lake Washington
Annual Maximum Schmidt Stability

1960 1970 1980 1990 2000 2010 2020

=¢=_ake Washington (UW Data)  ====Series2

Lake Washington temperature data Mann-Kendall p-value = 0.0004
courtesy of Dr. Daniel Schindler,
University of Washington
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Expect high resolution
temperature profiling will better
capture date of onset of
stratification
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Trend toward earlier onset of
stratification

Lake Washington
Annual Date of Spring Onset of Stratification
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Lake Washington temperature data Mann-Kendall p-value = 0.097

courtesy of Dr. Daniel Schindler,
University of Washington



Lake Sammamish
Date of Onset of Stratification
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Lake Sammamish DO
4 mg/L isopleths

Depth (m)

Sammamish Buoy

10 - 2008-2014
] | —— 2015

20

25 -

30 ] T T T T T | T T T T l
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec







	Review of King County’s Lake Buoy Monitoring System
	Locations
	Physical Information
	Physical Information
	History of Profiling Program
	Why Robotic Profiling?
	Lake Swimmers
	Lake Swimmers
	Slide Number  9
	Slide Number  10
	Quality Control
	QC Data Entry Page
	Slide Number  13
	Slide Number  14
	Slide Number  15
	Slide Number  16
	Slide Number  17
	LakeAnalyzer
	Lake Analyzer
	Lake Analyzer�Temperature color contour plots
	Lake Analyzer�DO color contour plots
	Schmidt’s Stability Index
	Monthly Average Schmidt Stability
	Trend toward increasing lake thermal stability
	Slide Number  25
	Expect high resolution temperature profiling will better capture date of onset of stratification
	Trend toward earlier onset of stratification
	Lake Sammamish �Date of Onset of Stratification
	Lake Sammamish DO�4 mg/L isopleths
	Questions?

