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NOAA Great Lakes CoastWatch Program

CoastWatch is a nationwide National Oceanic and Atmospheric Administration (NOAA)
program within which the Great Lakes Environmental Research Laboratory (GLERL)
functions as the Great Lakes regional node. In this capacity, GLERL obtains, produces, and
delivers environmental data and products for near real-time observation of the Great Lakes
to support environmental science, decision making, and supporting research. This is
achieved by providing Internet access to near realtime and retrospective satellite
observations, in-situ, and modeled Great Lakes data. Clients include Federal, state, and
local (decision-making and regulatory) agencies, academic institutions, and the public. The
goals and objectives of the CoastWatch Great Lakes Program directly support NOAA's
statutory responsibilities in estuarine and marine science, living marine resource protection,
and ecosystem monitoring and management.
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Great Lakes Environmental Research Laboratory
National Oceanic and Atmospheric Administration
Ann Arbor, Michigan 48108
Tel: 734-741-2265, Fax: 734-741-2055
E-mail: george.leshkevich@noaa.gov
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@ CoastWatch Great Lakes Products é@

CoastWatch Great Lakes Image Products Received

AVHRR GOES
¢ Visible channel (Ch.1)
¢ Sea Surface Temperature SST ¢ Infrared channel (Ch.2)
¢ Infrared Channel 2 SST Imagery
¢ Channel 3
¢ Channel 4 MODIS
¢ Channel 5 + MODIS True Color 250 m Resolution

¢ Solar Zenith Angle ZA
¢ Satellite Zenith Angle ZS
¢ Cloud Masks CM
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CoastWatch Great Lakes Regional Products
¢ GLSEA (with Ice Cover during winter months ), .dat, .png, .asc, .kmz

¢ AVHRR Ch1l — Ch2 Subtraction ( Blooms and Plumes )

¢ AVHRR Ch1 Histogram Equalized ( Ice Cover )

¢ NOAAPORT ( hourly Buoy, CMAN, USCG Stations, Ship, Other Marine )
»GLCFS Nowcast/Forecast Analyzed Wind Field

¢ Great Lakes Average Surface Water Temperature ( Data and Graph )

¢ RADARSAT ( Government only)
¢ MODIS True Color 250 m Resolution

¢ Java GIS
» AVHRR SST, CH1 > BATHYMETRY
> GLSEA ( ) > MODIS

> ICE (NIC)
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GREAT LAKES SURFACE ENVIRONMENTAL ANALYSIS (GLSEA)
@ Analysis Date: JD 104 04/14/2014 ]

Percent Pixels with Data within +/-10 Days: 88.1% }

Date of last ice analysis: 4/14/2014
h’ NOAA CoastWatch
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MODIS (Aqua and Terra) Near Real-time Imagery
' for Available Images




Synoptic Scene MODIS Imagery — True Color, 250 m Resolution
March 16, 2014




AVHRR Ch1l - Ch2 Subtraction
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NOAAPORT Realtime Great Lakes Weather Data and Marine Observations/Data Page

} NOAAPORT Realtime Great Lake... L + L
coastwatch.glerl.noaa.gov/marobs /php/data.php?sta=PNGCW3&day=120&param=>5&units=e [ E_l- Coogle Q
[ Most visited ~ @ Getting Started  [E] Holiday Lunch - ... [ Bookmarks ~
“"'"/ Metadata | Description of Measurements (NDEC)

All 8s in field = missing data

Change Units to English | Metric New Graph (click on parameter):
AIR DEW WND WND WND CLD SOLAR  BAR WAT WAV WAV at| dp|wd| ws|wg| cc| st bp| wt] wvh| wvp
------- GMT- TMP PT DIR SPD GST CVR RAD PRES TMP HGT PER &) Wind Speed (kts)
YYYYDDDHHMM#ID F F Deg kts kts % W/m2 inHg F ft = (m/s) Wind Speed (kts)

NOAAPORT Realtime Great Lake... 01412000001PNGW3 09 33.4 999.9 60 15.9 21.0 999 9999.9 29.85 99.9 99.9 99.9
) 201412000101PNGW3 09 33.4 999.9 50 15.9 19.0 999 9999.9 29.84 99.9 99.9 93.9 11
coastwatch.glerl.noaa.gov/marobs | 201412000201PNGW3 09 34.2 999.9 40 18.1 21.0 999 9999.9 29.84 99.9 99.9 99.9
> | 201412000301PNGW3 09 34.2 999.9 30 16.9 21.0 999 9999.9 29.84 99.9 99.9 99.9
(i Most Visited ~ @ Getting Started [ Holidhy 201412000401PNGW3 09 34.3 999.9 40 18.1 20.0 999 9999.9 29.84 99.9 99.9 99.9 n
201412000501PNGW3 09 34.2 999.9 40 18.1 22.9 999 9999.9 29.84 99.9 99.9 93.9 v pee "
201412001001PNGW3 09 34.2 999.9 40 18.1 22.9 999 9999.9 29,84 99,9 99,9 99,9 7 0 7 4 4\ !
201412001101PNGW3 09 34.2 999.9 40 16.9 20.0 999 9999.9 29.84 99.9 99.9 99.9 . ' 12
NOAAPORY - 201412001201PNGW3 09 34.0 999.9 40 15.9 21.0 999 9999.9 29.84 99.9 99.9 99.9 \ W\ 10
201412001301PNGW3 09 34.0 999.9 40 15.9 20.0 999 9999.9 29.84 99.9 99.9 99.9 ' L,
201412001401PNGW3 09 34.0 999.9 40 13.0 20.0 999 9999.9 29.83 99.9 99.9 99.9 ° v
Current Day and Time: Apr-30-2014 17:59 GMT 201412001501PNGW3 09 34.0 999.9 50 14.0 18.1 999 9999.9 29.83 99.9 99.9 99.9 3 G
201412002001PNGW3 09 34.0 999.9 50 15.9 19.0 999 9999.9 29.83 99.9 99.9 93.9 4
201412002101PNGW3 09 34.2 999.9 50 15.9 19.0 999 9999.9 29.83 99.9 99.9 99.9 .
201412002201PNGW3 09 34.2 999.9 40 14.0 19.0 999 9999.9 29.83 99.9 99.9 99.9 -
Station Labels = Off 201412002301PNGW3 09 34.3 999.9 50 18.1 22.0 999 9999.9 29.82 99.9 99.9 99.9
Click on marker to view data for that stati 201412002401PNGW3 09 34.3 999.9 40 15.9 20.0 999 9999.9 29.82 99.9 99.9 99.9
Hold Down Shift Key for Drag Zoom or Retun to Or 201412002501PNGW3 09 34.3 999.9 40 14.0 20.0 999 9999.9 29.82 99.9 99.9 99.9
201412003001PNGW3 09 34.3 999.9 40 14.0 16.9 999 9999.9 29.81 99.9 99.9 99.9
Woodland Caribou 201412003101PNGW3 09 34.3 999.9 50 13.0 16.9 999 9999.9 29.81 99.9 99.9 99.9
Pro” p, “Rarkes b .1 201412003201PNGW3 09 34.7 999.9 50 14.0 20.0 999 9999.9 29.81 99.9 99.9 99.9
(¢ >] ; 201412003301PNGW3 09 34.5 999.9 50 12.1 18.1 999 9999.9 29.81 99.9 99.9 99.9
\ v 4 PNGW3: NWS Port WingiW| { 201412003401PNGW3 09 34.7 999.9 50 13.0 15.9 999 9999.3 29,81 99.9 99.9 99.9
Y CMAN Station 201412003501PNGW3 09 34.7 999.9 50 12.1 18.1 999 9999.9 29.80 99.9 99.9 99.9
4679, -91.39 201412004001PNGW3 09 34.7 999.9 50 12.1 20.0 999 9999.9 29,80 99.9 99.9 99.9
e i 201412004101PNGW3 09 34.9 999.9 50 14.0 16.9 999 9999.9 29.80 99.9 99.9 99.9
Current Time: 1758 G 201412004201PNGW3 09 34.7 999.9 50 13.0 15.9 999 9999.9 29.79 99.9 99.9 99.9
Latest Report: 1640 GIT 201412004301PNGW3 09 34.7 999.9 50 9.9 15.0 999 9999.9 29.79 99.9 99.9 99.9
l Air Temp: 349 F 201412004401PNGW3 09 34.5 999.9 50 9.9 15.0 999 9999.9 29.79 99.9 99.9 99.9
| Wind Speed: 8.0 ks 201412004501PNGW3 09 34.2 999.9 50 9.9 12.1 999 9999.9 29.79 99.9 99.9 99.9
‘ et 201412005001PNGW3 09 34.2 999.9 50 9.9 13.0 999 9999.9 29.79 99.9 99.9 99.9
| | Wind Dir: NE (40 dey 201412005101PNGW3 09 34.2 999.9 50 11.1 13.0 999 9999.9 29,78 99.9 99.9 99.9
| Bar Press: 29.77 infig 201412005201PNGW3 09 34.2 999.9 50 9.9 13.0 999 9999.9 29.7B 99.9 99.9 99.9
1
| Water Temp: N/A 201412005301PNGW3 09 34.7 999.9 30 15.0 18.1 999 9999.9 29.7B 99.9 99.9 99.9
1l 201412005401PNGW3 09 34.7 999.9 20 13.0 18.1 999 9999.9 29.7B 99.9 99.9 99.9
82 hidji s — 201412005501PNGW3 09 34.7 999.9 30 14.0 16.9 999 9999.9 29.7B 99.9 99.9 99.9
P 201412006001PNGW3 09 34.9 999.9 30 14.0 18.1 999 9999.9 29.7B 99.9 99.9 99.9
| 201412006101PNGW3 09 34.9 999.9 30 15.9 18.1 999 9999.3 29.77 99.9 99.9 99.9
! 201412006201PNGW3 09 34.9 999.9 30 15.0 18.1 999 9999.9 29,77 99.9 99.9 99.9
= ?” 201412006301PNGW3 09 34.9 999.9 30 15.0 18.1 999 9999.9 29.77 99.9 99.9 99.9
201412006401PNGW3 09 34.9 999.9 30 15.0 18.1 999 9999.9 29.77 99.9 99.9 99.9
y 201412006501PNGW3 09 34.7 999.9 40 13.0 16.9 999 9999.9 29.77 99.9 99.9 99.9
Minnesota 201412007001PNGW3 09 34.7 999.9 40 14.0 15.9 999 9999.9 29.77 99.9 99.9 99.9
Chequamegon ]201412007101PNGW3 09 34.9 999.9 30 15.0 19.0 999 9999.9 29.77 99.9 99.9 99.9
Saint Cloud National Forest ]20141200?201PNGW3 09 34.9 999.9 30 15.0 19.0 999 9999.9 29.77 99.9 99.9 99.9
| 201412007301PNGW3 09 35.1 999.9 30 15.0 20.0 999 9999.9 29.77 99.9 99.9 99.9
Coon Rapids | 201412007401PNGW3 09 35.1 999.9 30 15.9 19.0 999 9999.9 25.77 99.9 99.9 99.9
Plymouth & oMinneapolis Wa 201412007501PNGW3 09 35.1 999.9 30 15.0 18.1 999 9999.9 29.77 99.9 99.9 99.9
o 201412008001PNGW3 09 35.1 999.9 30 15.0 18.1 999 9999.9 29.77 99.9 99.9 99.9
Bloomington n14 . g 3 N q q g 99 0 g9 g
Wiscofisin ™0 J TG
Rochester Station (sorted by Name) 3

KM o

Madison Flint 4
o lin /i
Mapdata £2014 Goegle Terms of Use | Report a map error

| ancinn

Note: Only stations containing data for selected day are plotted
See also All Stations not reporting today

Enter New DOY (001-366): | 120 Submit | Or Today (120)




800 Mozilla Firefox "

800 Great Lakes Statistics : :

—— (+] [} hetp://coastwat...13_2014_ice.dat u gtk

|\1/| coastwatch.glerl.noaa.gov/statistic/statistic.html | "Ev C '\'!/,' coastwatch.glerl.noaa.gov/webdata/cwoj ¢ | (B~ Google Q | ¥ | |*|
[iZ] Most Visited =~ (@ Gerting Started  [2]] Holiday Lunch - ... (] Most Visited ~ @ Getting Started E Holiday Lunch — ... [ Bookmarks ~
: o Previous 365 days GLSEA Average Surface Water Great Lakes Average Ice Concentratiocn

o Average GL

S " . 73 Year Day Sup ich. Huron Erie Ont. Bt.Clr GL Total
uperior Michigan Huron

2013 328 0 0.00 0.00 0.00 0.00 0.00 0.19
2013 329 of13 0.00 0.48 0.01 0.45 1.15 0.20
o Long term average surface water temperature (1992} ;473 339 §.40 0.00 0.27 0.00 0.34 0.10 0.24
current year 2013 331 0.42 0.04 0.28 0.01 0.51 1.22 0.27
2013 332 0.99 0.32 1.37 0.40 1.07 6.23 0.90
2013 3 1.41 0.57 2.15 0.73 0.96 11.06 1.34
Superior Michigan Huron | Ontario 2013 #5 1.54 0.61 2,88 0.64 0.94 1.77 1.52
20134836 0.89 0.56 2.01 0.36 0.61 0.83 1.01
204 337 0.87 0.32 1.63 0.24 0.48 0.00 0.83
20ff3 338 0.81 0.24 1.32 0.33 0.41 0.00 0.72
o Long term average surface water temperature (199 013 339 1.64 0.37 1.09 0.02 0.32 0.49 0.97
013 340 0.97 1.15 1.32 0.01 0.25 0.70 0.95
« Lake Superior 2013 341 1.08 1.43 1.33 0.01 0.25 0.70 1.06
~AXC SUperior 2013 342 1.20 1.76 0.91 0.01 0.24 0.70 1.07
» Lake Michigan 2013 343 2.18 3.12 5.33 0.40 0.69 5.50 2.88
» Lake Huron 2013 344 2.85 4.26 B.57 0.73 0.85 15.70 4.24
= Lake Ontario 2013 345 3.83 6.94 B.82 1.10 1.15  32.70 5.38
« Lake Erie 2013 346 4.07 7.08 14.23  10.51 2.79 94.50 8.03
LAke Lre 2013 347 5.25 9.0 16.82 11.03 2.52  89.53 9.73
o Average GLSEA Surface Water Tempyfature Data{i 2013 348 5.27 10.58 19.25 12.63 2.05 94.50 10.60
2013 349 5.88 8.90 16.02 12.50 2.4 91.40 9.68
- 2013 350 6.01 13.48 20.46 18.78 6.71 89.32 12.71
‘ 1994 ‘ 1995 1P | 1997 2013 351 7.26 14.43  21.87 17.74 8.42  85.74 13.73
2013 352 4.15 13.10 20.03 15.11 8.18 85.29 11.59
‘ 2000 ‘ 2001 002 | 2003 2013 353 4.97 13.08 15.70 17.18 3.16 93.43 10.71
2013 354 6.73 12.51 16.83  15.48 2.85 88.37 11.30
2013 355 6.79 12.33 17.06 15.50 2.85 89.37 11.33
o Average GLSEA Surfa ater Temperature Data{ 2013 356 7.10 12.33  12.87 10.61 2.82  89.53 9.99
2013 357 7.24 12.60 10.70  10.27 1.58  2B.14 9.22
2013 358 5.70 13.24  14.27 9.69 1.41  69.80 9.75
‘ LI ‘ o | Ll | 2008 2013 350  7.70 22.37 22.79 11.27  2.09 54.33 14.71
2013 361 5.20 16.95 23.32 19.16 1.96 92.07 13.58
‘ 2009 ' 2010 | 2011 | 2012 2013 362 4.87 11.02 17.44 9.70 1.28  73.39 9.70
2013 364 4.58 11.62 19.80 8.98 3.26 73.83 10.38
, 2013 365 11.93 16.73 28.52  10.15 4.24  75.97  16.49
« Great Lakes IcggZoncentration 2014 001 13.99 18.67 31.75 24.72 6.19 92.17  20.02

o Great Lakes Average Ice Concentration Data




GLSEA Average Surface Water Temperature Graph

6 Year Comparison

Creat Lakes Average GLSEA Surface Water Temperature

J LJ Creat Lakes Average GLSEA 5ur... I + |
coastwatch.glerl.noaa.gov/webdata/cwops fhtml/statistic/avg-sst.ph [ B' Google Q
[ Most visited ~ @ Getting Started E Holiday Lunch - ... [EJ Bookmarks ~
[ Lake Sup. Lake Mich. Huro Lake Er}; [ LaeOn.
Lake Superior Average GLST > &
25— P & Lake Ontarid Average GLSEA (1024) Surface Water Temperature
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GLSEA Long Term Average Surface Water Temperature
Compared to Current Year

Lake
Lake Michiran Averame Great Lakes Surface Environmental Analysis (GLSEA)
Lake Huron Average Great Lakes Surface Environmental Analysis {GLSEA)
Lake Erie Average Great Lakes Surface Environmental Analysis [GLSEA)
Lake Ontaric Average Great Lakes Surface Environmental Analysis (GLSEA)
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N2 Great Lakes CoastWatch Java GIS ¥

r Panner e 00 Sat Image with Buoy data for April 18, 2014
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K4 CoastWatch Great Lakes Products 558

Future Products / Directions

¢ NPP VIIRS

¢ SAR Ice Type Classification

¢ SAR Wind Fields (Google)

¢ MODIS Chl, DOC, SM

¢ Primary Productivity

¢ Scatterometer Measured Winds/lce
¢ Decision Support (GIS)

¢ Thredds /LAS or ERDAP Server



X2 NPPVIIRS - 1.3 Km Resolution

SST REGRESSION (Celsius)
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Data courtesy of:
DOC/NOAA/NESDIS/NDE
> S-NPP Data
Exploitation,
NESDIS, NOAA, U.S
Department of
Commerce

Satellite:
NPP

Sensor:
MIRS

Date:
2014/05/05 JD 125
Start time:
06:40:00 UTC
End time:
06:59:50 UTC
Projection type
MAPPED
Map projection:
1.8 kmipixel
MERCATOR
Latitude bounds:
3BN->51N
Longitude bounds:
05 W-> 73 W




S — 750 Meter Resolution

IN (Celsius)

SST REGRESSIC

>
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Data courtesy of
DOC/NOAANESDIS/NDE
> S-NPP Data
Exploitation,
NESDIS, NOAA, U.S.
Department of
Commerce

Satellite:
NPP

Sensor:
VIIRS

Date:
2014/05/05 JD 125
Start time:
08:40:00 UTC
End time:
08:59:59 UTC
Projection type:
MAPPED
Map projection:
0.8 km/pixel
MERCATOR
Latitude bounds:
40N->47T N
Longitude bounds:
88 W->75 W




Google SAR Winds
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Lake Superior Ice Cover

; Consolidated
B New lake ice | [en stratified ice [l Pancake ice
iﬁgﬁﬂ; | Brashiice Noise (<—20dB) . Unclassified

March 17, 2014
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Color Producing Agent Retrieval Algorithm .

August 8, 2010

August 8, 2010 MODIS Aqua CPA Retrieval
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Future Products

MTRI Developmental Harmful and Nuisance Algal Bloom Map

MichigamTech [ September 14, 2013 .
ﬂeseah Institute ; P L ake Erie JG_LER]_?;, e

www.mtri.org
Water Quality & Public Health Concern Map

»
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High Algal Concentration Area:

(Chlorophyll > 20 pg/L) 2e4SiSgkmt

Heavy Sediment Plume Area: 0 Sq Km.

Higher  possible HAB Related Public Health Concern:
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on surface scum analysis and historical
observations, Water Temp > 18°C)

Lower
Concern  Detected Area: 432 Sq Km.
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Concern  possible HAB Related Water Quality Concern:
100 (Chlorophyll > 20 ug/L, Water Temp > 18°C)
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Future Products

Prototype
Primary Productivity

Research Institute

June 23, 2009 Productivity Analysis
. - ——

June 23, 2009

B 0.027 - 0.284
I 0.285-0.208
B 0.299 - 0.311
B 0.312-0.324

I 0.325-0.337
_

] 0.338-0.350

[ ]o351-0.364

[[o.3e4-0377

| 0.378-0.390

&2
[ 0.391-0.866
June 23, 2009 Lake Profile ; O Cities

Lake Shore Boundary

——— Muskegon River

Grand River
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Profile depicts changes in productivity from east to west. 0 10 20 40
e Kilometers




oastWatc

-
g s

Great Lakes Wind Field from QuikSCAT/SeaWinds Data
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Future Products )
Prototype of Great Lakes Ice-cover product derived from oz

QuikScat/SeaWinds Data Pl
green-red = ice, blue = water, and violet = unclassified areas
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Decision Support System
Data Inputs

Bathymetry Slope Temperature Substrate Circulation

4

B Glaciolacustrine clay ¥ Bedrock

high high high - Sand B Glacial till
uas
l . — Muds > 50% — I\SAUddI I
0
low low low Muds < 50% Bl Sand/grave

B Till or bedrock B Sand/mud



CoastWatch Great Lakes Decision Support Tool ’

) NOAA Great Lakes CoastWatch - Mozilla Firefox
File Edit Vew History Bookmarks Tools Help
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