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Overview

e Lake Level Viewer for the U.S. Great Lakes

1. Lake level viewer development
Web mapping tool demonstration
How to get the data and map services
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Future work
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Climate Influence
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Climate Change in the Great Lakes Region:

Projected Changes

When it Rains, it Pours Projected Mid-Century Temperature Changes in the Midwest
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Kenneth Kunkel, Cooperative Institute for Climate and Satellites, North Carolina
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Many Climate Variables

|
Temperature ;

Humidity

Wind speed I"

h
Precipitation :\

Solar
radiation
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Water In Water Out
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Great Lake

Net Basin Supply (NBS)

NBS = Overlake precipitation — Overlake evaporation + runoff from land
+ groundwater from land
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Evaporation Rates

Changes in Great Lakes Evaporation by Decade
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Lake Levels?
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They All Vary

Great Lakes Water Levels (1918-2014)

... Lake Superior
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National Climate Assessment

and the Third National Climate Assessment pred
decrease or even a slight rise in water levels.

icts a slight

e Recent climate studies, along with the large spread in existing
modeling results, indicate that projections of Great Lakes water
levels represent evolving research and are still subject to
considerable uncertainty.
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2013 Record Lows

February 6, 2013
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The sun rises over Chicago on the shores of Lake Michigan, which — along with
Lake Huron — has hit its lowest water level ever recorded.
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Low Water Impacts

During low level periods, lake carriers
transporting iron ore, coal, grain, and other
commodities are forced to carry fewer goods.

Also, as water levels recede, marinas have
fewer slips to sell to boaters and often must
dredge boat slips, channels, and harbor to
accommodate boater needs, costing millions.

But lower water can be advantageous for
expansion of wetland habitats
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High Water Impacts

consequences for shoreline hazards, water
guality, and habitats.

Understanding the nature and distribution of
impacts associated with lake-level change is
critical for targeting watersheds, habitats, and
species for Great Lakes Restoration Initiative
project funding.
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Lake Level Viewer: U.S. Great Lakes

current data on future lake level changes are inadequate

— Only 26% said existing tools to work with or visualize these
data are adequate

Source: 2013 Shoreline Change Workshop: Perspectives on the Great Lakes Survey
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Lake Level Viewer Requirements

low lake levels
Develop photo simulations at local landmarks to see impacts

Link visualizations to historical water levels (water level
dashboard) for context

Define elevation data gaps for future collection efforts
Access map services
Download elevation and lake level data
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Use Best Available Topo/Bathy Lidar

www.coast.noaa.gov/inventory

€« - C A [ wwwoecscnoaagov/invente app=b7

United States Interagency Elevation Inventory

science for a ehinghig word

| Select State/Territory

| Select County/Island

JRE

|_ Instructions | [ FAQ |
! Download Inventary I | Metadata

| ManService. | More Information |

| Contactus |

Data Type ':-'__.: g = GHIGAN

|i Topographic Lidar
| Topobathy Shoreline Lidar

|.
y

IfSAR Data

Bathymetric Lidar
[ET) T

Topographic Bathymetric | Clear Data |

Current Location: 47.208711 , -88.202072 l i Print Report

Data Set Name Data Access Metadata Access & | Collection Date Project Status
| 2010 EPA Great Lakes Restoration Initiative (GLRI) Bathymetric Lidar: Lake Superior (MI, MN, WI] NOAA Digital Coast NOAA Digital Coast 2 July - 12 Aug 20 'IZ Complete

2011 U.S. Army Corps of Engineers [ E)} MI/NY Great Lakes Topobathy Lidar NOAA Digital Coast NOAA Digital Coast
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Topo/Bathy Lidar
Very Efficient vs. Ship-Based Methods
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But Has Some Challenges

- -green (532 nm)
: -NIR (1064 nm)
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Digital Elevation Models From
Topo/Bathy Lidar

Feet Below/Above Low Water Datum
Positive
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Current Data Coverage
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Gaps Within Coverage

Bathymetry with No Topography
(much less common)
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Gaps in Harbors
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Flooding Information, but missing water depth
information in some harbors

OFFICE FOR COASTAL MANAGEMENT

" DIGITAL COAST




Dashboard portal HTML & B d Al G dl S PYVE )3 DO arl U Dovvnload data
To feet Toggle fullscreen Cortacts About ? [ superior [¥] Michigan-Huran [] St Clair ] Erie [¥] Ontario
1544 Legend and menu | “learal
Jre - Chservations
hd ) iy ot -
o = Leprr L = Lake-wide monthhy A
g 1832 e s ree” EI average (1918 Il lE
182.6 present)
Provisional
1820 coordinated daity  [] IE‘
awgs (thie month)
Provisional
soordinated avg for lEI
o 177.4 IZ‘ month to date &
Master gauge
176.8
monthly average ] .
176.2 P o (1880-present)
= 1756 - Lake-wide annual
E awverage (1918- |:| IE
178.0 present)
Annual average
T E (1860-1917) O lE
1750 Master gauge
e E snnsisvesge (][]
o . (1880-present)
Average for period
E of ecord (1918 [] lE
1732 present)
1726 Maonth's average
(1812-2013) O lE
—| Record highs
756 T | (2o O lE v
o 780 fo, L ra, . ‘e - Monthly level forecasts
L) P 2 = . ™ ety e o o' - . .
744 " ne o . - - %} Tat® " Forecasts {multi-decadal)
O 738 Faleodlimste reconstructions
73.2
| Default colors || Flipp seties
24 1995 18998 1997 199% 1983 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 l:‘ Chart background color
1995 2015 ay 20 20 0

< [

Source: NOAA GLERL

OFFICE FOR COASTAL MANAGEMENT

DIGITAL COAST




Water Level Elevation Challenges

Lake Michigan Water Level

Lake Michigan

Lake Huron
Lake Michigan
Lake Superior
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Demonstration
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Data Distribution

Lots of Layers e Web map services (WMS)

e |Lake level change layers R
e Uncertainty layers | |

llllllllll

e Socioeconomic layers
e Conditioned DEMs
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Four-Pronged Approach

e Get the data layers to use for hazards
profile/vulnerability assessment

e Use the underlying DEMs for other purposes
(storm water, hydrology, erosion etc.)
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Future Work

e Collect user feedback on
version 1.0

e Enhancements for

management applications
based on user feedback
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Nort B3

Updates Underway

- A ..
5
'
| J
A i
" | ] S .‘,,_...;na.uuﬂ"
2 1 J Rarm
Greef B3y
¥ Qe
2
Vaughan
B [ prampie Toron®
1 s Misgssug?
% Wtchener x
Fand N dtand
du Lac Shetfygs | ot | Liamitan
’ g1 Catiarines
! prantford
[I']
P 5 puffale
- \ Londan
i o
Samia
| - Tt
§ )
g % Grand
Magisan Mndﬁ:w:e | a;;m
i e E
b a Lansing waterford E
JI ’
Rafine H x
| i
Kerfatha petroit i
i
ugque ! il Aan Adoor
w.uﬁm_‘.n i Kalgmazod
partage J
Rodkford ! i R -
5 ! = -
; -3
Chiciigo Ay A
A ‘ Toledd g M - ‘gﬁéwg

Aurort | o)
yrors | > end

Update Areas

Davenpaort
and G GIE

sorsns, Megnfindls, © Gpsndiusalip oo :
compmmy O sonilbuioss, e e BIS s eonmiiy, Ssrl MERE, Megmylndl, © CpnSiceiip conldy




Resources

www.coast.noaa.gov/inventory

Coastal Lidar Data
www.coast.noaa.gov/digitalcoast/data/coastallidar

CanVis
www.coast.noaa.gov/digitalcoast/tools/canvis

NOAA GLERL Water Level Dashboard
www.glerl.noaa.gov/data/dbportal
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Thank You!

doug.marcy@noaa.gov

Brandon Krumwiede — Great Lakes
Geospatial Coordinator

brandon.krumwiede@noaa.gov
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