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Remote sensing: the collection of data about an
object, area, or phenomenon from a distance with a
device that is not in contact with the object.

Includes both passive imagery and active radar/lidar

Spaceborne, airborne, underwater and ground-based

platforms

o Satellite remote sensing provides Earth observations at
repetitive intervals with the same geometry, allowing large-
scale feature mapping and monitoring of changes over time

o Manned/unmanned aircraft platforms can be more flexible, data
IS higher-resolution but less standardized

o Ground-based and underwater platforms can get to areas not
visible from above (deep water, under forest canopies)
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Outline

Two major categories of Great Lakes remote sensing
projects:

o Open water sensing (water quality, harmful algae blooms,
water temperature, ice cover)

o Coastal monitoring (wetland classification, mapping invasive
species and nuisance algae, monitoring rip currents and
coastal erosion)

Data are only useful if they're accessible; data sharing
and web portals are an important part of the equation




Open Water Sensing for the Great Lakes:

Water Quality Constituents
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Open Water Sensing for the Great Lakes:

Primary Production Estimates

Research Institute
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Lake Michigan chlorophyll concentration and primary productivity estimates for March 20, 2008.
Warmer colors (red, yellow) indicate higher values. Hatched areas indicate no retrieval due to
clouds or lake bottom reflectance.




Open Water Sensing for the Great Lakes:
Tracking the Post-Mussel Change in Water Clarity

Research Institute
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Open Water Sensing for the Great Lakes:

Water Temperature

Research Institute
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Open Water Sensing for the Great Lakes:

Ice Cover Mapping
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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
NOAA CoastWatch

Great Lakes Total Ice Cover: 40.6%
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P1 Dr. George Leshkevich, http://coastwatch.glerl.noaa.gov




Coastal Monitoring for the Great Lakes:
Mapping Coastal Wetlands

Michiganiech,

Research Institute

Legend

I Urban

I suburban
I Urban Grass
I Urban Road
I Agriculture
B Fallow Field
I Orchard
I Forest

I Pine Plantation
I Shrub

[ | Barren Light
I Barren Dark
Il Water

[ Aquatic Bed
I Wetland
I Schoenoplectus
I Typha

I Phragmites
[ |Bog

[ Open Fen
[ shrub Fen
I Treed Fen

0 20 40 80 120 160

- — — Viles [ ] Wetland Shrub
0 50 100 200 300 s I Forested Wetland
N maaa Kilometers Copyright: ©2012 Esri, Delorme, NAVTEQ

http://geodjango.mtri.org/coastal-wetlands/




Classification Schematic
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Coastal Monitoring for the Great Lakes:

Invasive Phragmites Mapping
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Lake Michigan Phragmites Distribution

Classifier based on Landsat imagery
combined with radar data

MTRI project website:
http://mtri.org/phragmites.html

o JPEGs of the 3-season radar image
mosaics used to map Phragmites

o 2010-2011 field data in Google Earth
KML format

GLRI Phragmites Decision Support
Tool Mapper:
http://cida.usgs.gov/qglri/phragmites/

o Distribution map of coastal Phragmites
stands > 0.2 ha

o Map of estimated Phragmites habitat
suitability based on current
environmental conditions



http://mtri.org/phragmites.html
http://cida.usgs.gov/glri/phragmites/

Coastal Monitoring for the Great Lakes:

Eurasian Watermilfoil Mapping
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Coastal Monitoring for the Great Lakes:

Nearshore Bathymetry
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Multi-Source Derived Bathymetry at the Sleeping Bear Dunes National Lakeshore:
Elevation Contours Derived from LiDAR, Sonar, High Resolution and
Moderate Resolution Satellite Data (Elevation Datum: IGLD85)
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Current LIDAR and Sonar bathymetry extent mapped in the
Sleeping Bear Dunes National Lakeshore covers approximatey
187 square kilometers (sq. km). The use of high resolution
satellite imagery has produced an additional 84 sq. km of derived
bathymetry. To supplement the high resolution satellite imagery,
MTRI utilized imagery from the recently launched Landsat 8
satellite sensor. The Landsat 8 data provided an additional 151
sq. km, of which 11 sq. km were dervied using a combination of
satellite data and insitu depth values collected by MTRI.

Version: 20130828

Document Path: J:\projectiNPS_Bathymetry\MXD\All_Sources_Graphic_With_InSitu_20130828.mxd




» Coastal Monitoring for the Great Lakes:
_ Mapping Dangerous Rip Currents

DNC Threat Level
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“No Known Threat

Threat level

Frequency of rip feature presence _
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<25% Low

Pl. Dr. Guy Meadows

No rip features observed in any image _




Data Sharing and Web Portals:

GreatLakesRemoteSensing.org

Research Institute
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Data Sharing and Web Portals:

GLOS Data Portal
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Data Sharing and Web Portals:

NOAA CoastWatch Great Lakes Node
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Data Sharing and Web Portals:
www.greatlakesbuoys.org

Quick, easy access to Great Lakes buoy data, building from years of
development of the Michigan Tech UGLOS site

Great Lakes

Great Lakes Nearshore Buoy Network

Access real-time observations from buoys and monitoring stations in the Great L akes regions

Click on a buoy to view details and data.
<> Stations with data in the last 3 hours

4 Timming
Map ~ [undeg8 ey # Stations with na recent observations kel
}pe}r’ar/
nal Forest
wmation
g
b |
[
bt
un =
st amr2 Sudgury \
45173
Manitoulin
Isiand,
O < umBo
45002 46022
WISCOMNSINGreenBay.
a
B / Oshkosh IS
- I as024 MICHIGAN Toronta
J ! Mississaugaa @
Madison  Milwaukee TR ars London Y
o a ) ?45151?99"‘5 o B
3 45029 2
=S = Detroif
5 [ Lo ‘45168 o = T
iar;taarde. ) Chl((_saﬂa o5 Ann krbqr |
lowa Gty o Sughdrisus TR e |
2 N ille) 45170 dpasy |
G _I apervi E‘ | 45165 o158 h
oogle | leiey Mo dsta ©2015 Google  Terms of Use  Report & map eror

Rapid one-click access to buoy sites with current
status

Station 1D
. FErie

45185

Title

Toledo Water
take

45169 Cleveland Wind
Buoy

45164 | Cleveland DO
Buoy

GLRCMET

GLRC
Meteorologicsl
Station
University of
Michigan
Biological Station

UMBIO

45161 Muskegon Buoy
llincis-Indiana Sea
45170
Grant Buoy
asiya | Wilmets Weather
Buoy
Cook Muclear
45028 | prant Buoy
LimnoTech
029 oland Buay

45168 South Haven Buoy

a5 | Litle Traverse Bay
Buoy

Mackinac Straits

West

South Michigan

Buoy

North Michigan

Buoy

Ludington Buoy

45175

45007

45002

45024

45023 North Entry Buay

45025 South Entry Buoy

45173 Munising Buoy

a5y | Cranite Iskand
Buoy

a7z Grand Marais
Buoy

Location

Most Recent Observations

Owner

Timestamp

Oregen

Cleveland

Cleveland

LimnoTech

LimnoTech

LimnoTech

09/3072015 14:20

09/30/2015 14:30

09/30/2015 14:00

92

86

a1

99 NE
114  NNE

00 ENE

61.8

617

588

70 679

75 6894

0 00

33

52

00

40

24

0o

Houghton

Douglas Lake

Muskegon

Michigan City

Wilmette

Bridgman

Port Sheldon

South Haven

Little Traverse Bay

Mackinaw City, MI

South Michigan

North Michigan

Ludington

North Keweenaw
Peninsula
South Keweenaw
Peninsula

Munising

Granite Island

Grand Marais

MTU-GLRC

UM-CILER

LimnoTech

LimnoTech

LimnoTech

Local

MTU-GLRC

NOAA-NDBC

NOAA-NDBC

UM-CILER

09/30/2015 14:20

09/3072015 14:30

09/302015 13:40

0973072015 14:30

09/3072015 14:30

09/3072015 14:30

09/3072015 14:30

09/3072015 14:30

09/30/2015 14:30

09/3072015 14:30

09/30/2015 13:50

097302015 13:50

097202015 14:20

35

6.0

6.0

79

83

59

4.4

47

58

5.0

9.0

a0

62

8 WHNW

105 ENE

7.0 NE

100 NNE
116  NNE
65 NE

6.1 NNE

61 NNW

93 ENE

74 E

11.0  NNE

110 ENE

78 N

576

52.8

56.5

51.2

44 00| 0O
51 656 0.0

0 S098 10
73 606 63
63 593 69
75 513 43
59 45 17
71 451 31
59 658 15
51 807 12

0 e84 52

0 631 36
100 567 29

0o

30

25

66

66

40

22

25

6.0

50

5.4

MTU-GLRC

MTU-GLRC

NMU

NMU

NMU

0973072015 14:30

09/3072015 14:30

0973072015 14:30

09/30/2015 14:30

0973072015 14:30

45

28

53

28

56

61 NNE

36 ESE
T4 NE

0.0 NNE

00 NNE

67 604

58 —

50 00

0 D&

0 611

12

3z

17

o

9.0

40

Up

Up

Up

Up

Up

Up

Up

Up

Up
Up

Up

Up

Up

Up

up

Up

Up
Up

Up

Up

User-friendly overview of primary data on front
page


http://www.greatlakesbuoys.org/
http://www.greatlakesbuoys.org/

Data Sharing and Web Portals:

MTRI Interactive Maps
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Great Lakes Coastal Wetlands
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Data Sharing and Web Portals:

Great Lakes Aquatic Habitat Framework

Research Institute

GLAHF S Under construction

Spatial database combining
remote-sensing-derived
products and other types of
data, including some MTRI
products

http://ifr.snre.umich.edu/glahf/




Remote Sensing for Great Lakes Mapping and
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Thank you!

- More information on many of
MTRI’s current project areas can
be found at
mtri.org/environmental

- MTRI Portal for water products:
greatlakesremotesensing.org

- Great Lakes Observing System:
data.glos.us

«  NOAA CoastWatch Great Lakes:
coastwatch.glerl.noaa.qgov

- Great Lakes Buoys:
www.qgreatlakesbuoys.org



http://coastwatch.glerl.noaa.gov/
http://www.greatlakesbuoys.org/
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