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e What is GLSEA?
e Who are the users?
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Great Lakes Surface
Environmental Analysis
(GLSEA)
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GLSEA Surface Water Temperature
Statistics - Satellite Trends Observed

Lake Superior Average GLSEA Surface Water Temperature (1995 - 2022)

u The warmest year on August 10 for the period of record (1995-2021) was in 2010 (shown in red)
The coldest year on August 10 for the period of record (1995-2021) was in 1996 (shown in green)
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Great Lakes Surface Water Temperature Contour Maps

** New transition from Michigan State for Stakeholders to the Great Lakes CoastWatch Node **

Western Lake Superior Interpolated Surfoce Temperoture
JD 215 08/03/2022 (+Not Near Recl—time+)

9210V 92 GIBOU 91%0W S1H0W 1OV SN B G0SOW G0UAOW SOUIW S0TUW Q900

sers0w 0o s

o

arson

araon

oter Temperoture
o
0z
50 &
25
Tvio Harbors
70 £
w7
sf by F
s g River
gisu
5
0 hiand
0 DIOW 92 FIB0W 91HGW FIBON PIAW SN0 510 S0BOW G0HIW SOTOW S0R0N F0TAW  90°  BIH0W BINGW 85N

s map shous intarpslated temperoture dota from
PSS e messrements, WG are Botertally
ittt Tiom naar real—trme Surface rperaires

Not to be used for navigational purpose

Central Lake Michigan Interpolated Surface Temperature
JD 215 08/03/2022 (+Not Near Real-times)
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Southern Lake Huron Interpolated Surface Temperature
JD 215 08/03/2022 (+Not Near Reol—times)
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Western Lake Ontario Interpolated Surface Temperature
JD 215 08/03/2022 (+Not Near Reol—times)
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This map shows interpolated temperature data from
multiple 'satellite measurements, which are potentially
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Western Lake Erie Interpolated Surface Temperature
JD 215 08/05/2022 (+Not Near Real—times)
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Great Lakes Surface Environmental Analysis (GLSEA)
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1992 GLSEA movie:

1993 GLSEA movie: Average Surface Water Temperature from the Great Lakes Surface Environmental Analysis (GLSEA)
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1997 GLSEA movie:
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Physical Characteristics of the Great Lakes

Statistics x +

@ coastwatch.glerl.noaa.gov/statistic/statistic.html

Great Lakes Statistics

* Previous 365 days GLSEA Average Surface Water Temperature

* Average GLSEA Surface Water Temperature Graphs

Superior Michigan Huron Ontario | Erie | St. Clair |

o Average GLSEA Surface Water Temperature Data (1995 - Present . csv data files in degree Celsius or degree Fahrenheit)
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* Long term average surface water temperature compared to current year (Graphs)
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GLCFS NOWCAST - Experimental

FVCOM model is run 2x per day, WaveWatch IIl model results are updated 4x per day G re at La ke S E nVi ro n m e ntal

FVCOM-based GLCFS PQT Request Form (starting 2020), POM-based PQT form (thru 2020)
8-Yr Comparison of GLSEA SST and Ice

Heat Flux Estimates: Point Comparisons, Whole-Lake Heat Fluxes and Evap
Click inside of lake or on red links below to view model output

Great Lakes

Winds,wWaves,lce =
Surface Temps Superior Ice Cover
Surface Currents Air Temps, Water Temps

i s { 0 Initialize the GLCFS nowcast and forecast

Huron -Temp Transects
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[0 Biological-physical model initialization

~ GLCFSFORECAST-Experimental
FVCOM model is run 2x per day, WaveWatch il model results are updated 4x perday D P d H t' d H t H b t' f | d t t H
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W‘gﬂﬁﬁ?ﬁr’ﬂ'ﬁ? Clai - 0 To answer questions that went into the media

Surface Currents
Water Levels.
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Other Wave Forecasts: WaveWatch [ll, NWS Great Lakes, NWS NDFD
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National Center for
Environmental Prediction
National Ocean Service

Lake Superior Operational Forecast System (LSOFS)

(Please click on the map pins below to access the time series plots)

0 In LOOFS and LSOFS model for
nowcast cycles

Lake Ontario Operational Forecast System (LOOFS)

(Please click on the map pins below to access the time series plots) D U S e d t 0 C al Cul at e atm 0 Sph eri C
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National Weather Service

0 NWS Grand Rapids Office
Lake effect snow
Freezing spray

e 0 NWS Cleveland Office
NWS Forecast Offic Cleveland, O (in development)
[ ake effect Snow
Ice forecasting program
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Basin Conditions X +
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8 lre.usace.army.mil/Missions/Great-Lakes-Information/Great-la.. & Y » 0O e

US Army Corps of Engineers
Detroit District Website

Long Term Trends in Great Lakes Basin Conditions

tion, Evaporat

n, Runoff)

® NBS Components (Precip
8 St

urface Water Temper es and Ice Cover

This page shows historical surface water temperatures and ice cover for Lakes Superior, Michigan,
Huron, Erie, and Ontario. There are 5 sections, one for each lake, that provide a table describing past
conditions, a graphic showing monthly and annual average surface water temperatures, and a graphic
showing monthly and annual maximum ice cover. Average surface water temperatures are shown over
the period 1995-2020 and ice cover is shown from November 1972 to june of 2021. Please note that the
years on the annual plots refer to "Ice Years", which starts in November or December of the previous
year. For example, the ice year of 2015, would be from November 2014 to june 2015.

Use the links below to go directly to the graphs for each lake
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0 To inform the monitoring of Great Lakes

basin conditions (**they also calculate their own statistics**)

0 Provide guidance for 6-month water level

forecast

Dally Great Lakes Water Levels
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US Coast Guard

[ Supporting the US Coast Guard’s
domestic 1ce breaking mission.

[ The ice concentration data on
GLSEA helps US CG 1inform the
leadership of internal and external
customers
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Cooperative Institute for Great
Lakes Research

University of Michigan

0 To validate modeled surface temperature

0 To confirm the presence of ice in the
vicinity of moorings with ice thickness
observations.

Retrospective Analyses: Surface Temperatures
Strong recruitment years were warmer than weak years

EERNNNNEE
FEERRIEEG

0 To analyze the effect of the surface
F\:etzosypectlve Anzlyses Orf1set of stratification temperature on ﬁsh recruitment
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Large Lakes Observatory
University of Minnesota Duluth

0 Rr. Sterner, has been using GLSEA data to

explore seasonal surface temperature patterns in
relation to Lake Superior algal blooms

W Superior GLSEA Water Bloom minus Nonbloom

|:| Research shows a clear difference in surface

temperatures in bloom vs. non-bloom years,
before and during bloom season

Temperature difference (C)
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GREAT LAKES SURFACE ENVIRONMENTAL ANALYSIS (GLSEA)
B

Analysis Date: JD 216 08/04/2022
\  Percent Pixels with Data within +/-10 Days: 100.0%

NOAA CoastWatoh M edi a

Water Temperature

F

b AN Each year, the Great Lakes surface
) water temperature statistic data and

-Buffalo

&0 15 Milwaukee

Detroit, il
: :

: adP” plots are used by media

5 Cleveland

Great Lakes Environmental Research Laboratory
AVG Cloud Free - Superior: 18.4 %, Michigan: 34.2 %, Huron: 23.5 %, Erie: 0.8 %, Ontario: 0.8 %, St Clair: 5.2 %

Lake Superior Average GLSEA Surface Water Temperature (1995 - 2022)

The warmest year on August 10 for the period of record (1995-2021) was in 2010 (shown in red)
‘The coldest year on August 10 for the period of record (1995-2021) was in 1996 (shown in green)

YEARS

oC | — 1996~ Other years

— 2010 — Average (1995-2021)
e — 2022

v — O X

m Lake Superior is still super cold r X +

&« - X 8 mlive.com/weather/2022/07/lake-superior-is-still-super-cold-right-now.html e Y #®» 0O e :

I SUBSCRIBER EXCLUSIVE @ |

Lake Superior is still super cold right now

e orie of voar o %0 031 tors0 peeh Updated: Jul. 20. 2022, 10:53 a.m. | Published: Jul. 19, 2022. 6:50 p.m.

NOAA CoastWatch Great Lakes Node August 11, 2022 06:41:03

Waiting for gkifs-x8k98.ads.tremorhub.com...
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T i s 330 W Development of GLSEA

Average age of satellite data: 5.9days

! NOAA CoastWatch

P L7 S S First generation of GLSEA:
o R, 4 - AVHRR SST

i fl y A - 5 days cloud free composite
- 512 x 512 pixels, 2.6 km.

-1995-2013

GREAT LAKES SURFACE ENVIRONMENTAL ANALYSIS (GLSEA)

VLN Analysis Date: JD 300 10/26/2020
Percent Pixels with Data within +/-10 Days: 100.0%

Second generation of GLSEA?2 is
- AVHRR and VIIRS SST
- 20 days cloud free composite
- 1024 x 1024 pixels, 1.3km
- 1995 - current

NOAA CoastWatch

Milwaukee 4 Buffalo

T }';/
Toronm
Detroit. ‘
Chicag L Tcledo.*"
2 ’

. C\e’v‘eiond

Great Lakes Environmental Research Laboratory

0 Cloud Free - Superior: 0.2 %, Michigan: 0.4 %, Huron: 0.0 %, Erie: 0.0 %, Ontario: 0.0 %, St Clair: 0.0 % G R E AT L A K E S C O A S T W ATC H N O D E
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T L BT Improvements to GLSEA
g‘itcf'j' fOIrmat ACSPO L3S SST data source as input to GLSEA
I e Advanced Clear-sky Processor for Oceans (ACSPO)
ﬂ SST products
= : e  Gridded super-collated products from low earth
orma " .
1.3 km/pixel orbiting satellites (L3S-LEQO)
e ACSPO LEO collation algorithms (day, night)
ﬂ e 2006-2011, two files each day derived from MetOp A
GLSEA . e  2012-current, four files each day derived from NPP,
e LTI N20, MetOp A/B/C

2021-08-30 AM-D 2021-08-30 PM-D 2021-08-30 PM-N
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Assessment of GLSEA

Compared to Buoy SST (45002)

ST 2007
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with NDBC buoy SST 2007-2021

Buoy 45001 (2007-2021), corr=0.985 Buoy 45002 (2007-2021), corr=0.992 Buoy 45003 (2007-2021), corr=0.990 Buoy 45004 (2007-2021), corr=0.986
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EA ACSPO L3S with Buoy data

GLSEA SST Compared to Buoy SST 2007 - 2021
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BUOY MAE
45001 1.27
45002 1.03
45003 0.97
45004 1.16
45005 0.92
45006 1.34
45007 1.04
45008 0.97

of GLSEA ACSPO L3S

buoy SST and GLSEA SST 2007-2021

and GLSEA ACSPO L3S

GLSEA?2 GLSEA ACSPO

RMSE BIAS MAE2 BIAS2 COUNT || BUOY MAE RMSE BIAS MAE2 BIAS2 COUNT
1.01 097 1.21 1.21 2727 45001 0.94 0.74 0.68 115 114 2727
0.72 0.61 1.10 1.09 2722 45002 0.78 0.56 0.45 1.07 1.06 2722
0.69 0.53 1.09 1.07 2895 45003 0.77 0.54 0.39 1.06 1.05 2895
0.86 0.78 117 117 2361 45004 0.79 0.60 0.50 111 111 2361
0.73 0.69 1.05 1.05 2707 45005 0.79 0.65 0.61 1.04 1.04 2707
1.02 0.93 1.20 1.19 2646 45006 0.92 0.69 0.58 113 1.12 2646
0.78 0.73 1.08 1.08 2961 45007 0.78 0.62 0.55 1.06 1.05 2961
0.69 0.55 1.08 1.06 2901 45008 0.72 0.53 0.40 1.05 1.04 2901

trics for the assessment of

X 1077 g NATIONAL OCEANIC AND
] ATMOSPHERIC ADMINISTRATION
5, Mf UNITED STATES DEPARTMENT OF COMMERCE

GREAT LAKES COASTWATCH NODE

e



BIAS2

1.200

1175

1150

1125

1100

1075

1050

BIAS

of GLSEA ACSPO L3S

BC buoy SST and GLSEA SST 2007-2021

-®- GLSEAACSPO L35 GLSEA ACSPO L35
LSEA2 GLSEA2
1200
1175
1150
&
I
g1
1100
1075
1050
.
45001 45002 45003 45004 45005 45006 45007 45008 45001, #5002 45003 45004, 45005 45006 45007 45008
Buoy station Buoy station
GLSEA ACSPO L3S GLSEA ACSPO L35
GLSEA2 GLSEA2
13
)
12
”
Iy A
11 ; A
w
g
=
10
B} 09
g b N /
rd v
08 i B LS
\ e
\
)
o7
45001 45002 45003 45004 45005 45006 45007 45008
Buoy station 45001 45002 45003 45004 45005 45006 45007 45008
Buoy station

NATIONAL OCEANIC AND
ATMOSPHERIC ADMINISTRATION
UNITED STATES DEPARTMENT OF COMMERCE

GLSEA ACSPO L3S is
More Accurate
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Great Lakes Surface
Environmental
Analysis

Next step:

. GLSEA dataset from
1981 to present
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