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2013: Year in Review

January-December 2013 Statewide Ranks
National Climatic Data Center/NESDIS/NOAA

Preliminary Significant U.S. Weather and
Climate Events for 2013

WATER LEVELS

In early 2013, Lakes Michigan and Huron
reached record low levels in the 1918-present

Precipitation

1 = Driest
119 = Wettest

Drought conditions greatly improved across the Intermountain
West, much of the Plains, and the Southeast. From January 1
to December 31, the percent area of the contiguous U.S. in

SNOW

The spring snow cover extent for the

drought shrank from 61.1% percent to 31.0%. Drought i
. . D [:I D conditions worsened in the West. C%er;‘;’%? E;‘;?,?g:_“ﬁﬁ'f,’,"]ﬁe'%'r"e;”,ﬁ,;;’"‘ngd contiguous U.S. was the 8" largest in
water levels wellbelow average. e 47year period ofrscord. Many
locations had more snow during the
Rﬂe'lffld Hmlllcn P?elcw'[ NNGBF i Nﬂgoml :‘buoﬂ spring than the preceding winter season.
rles Normal orma orma rma Norm ©0 had a year of extremes. In June, e Black — SNNOW STORMS
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Forest Fire destroyed over 500 homes near
Colorado Springs, the most destructive wildfire
in'state history. In September record-breaking
rainfall and flooding impacted the Front Range.

TORNADOES

Alate-season tornado outbreak on

Back-to-back winter storms impacted
the central U.S. on February 20-23
-and 25-28. Each storm system was

responsible for dropping over one foot

CAhad its driest'year on record
with 32.8% of average
precipitation. The Rim Fire burned
over 255,000 acres near Yosemite—
the third largest fire on record in.CA.

Alaska hadiits third wettest and
10" warmest year on record with
a precipitation total 25:1% above

average and atemperature, 1.8°F

aboyeraverage.

CSTEEES 2 Ege e, the hardest hit, with seven f

WET

TORNADOE Above average precipitation was
On May 20, an EF-5 tornado hit Moore, OK widespread across the Southeast,
destroying thousands of homes. 24 fatalities made Midwest and Northern Plains
this the deadliest tornado of 2013. A 2.6 mile wide, where numerous cities had their
EF-3tornado hit near EI Reno, OK on May 31, causing wettest year on record.

eight fatalities; this was the widest tornado on record.
HURRICANE SE

The North Atlantie.Basin had 13 ne
two hurricanes, and no;major hurrican
of named storms was above average, '
of hurricanes was below av

’Vw Great Lakes Ice Cover Maxima

March 6, 2014
92.19%

February 19, 1979
94.76%

February 14, 1994
89.01%

907% pusk)

TROPICAL
STORM .

The remnants of Tropical f‘
Storm Flossie impacted Hl in @
late July bringing up to 3 inches )
of rain. A tropical cyclone has not
made landfall in Hawaii since
Hurricane Iniki in 1992

E » Historical maxima of Great Lakes ice
Feb19,1979: 94.76%
2. March6, 2014: 92.19%

3. Feb.1994: 90.7%6 - not pictured

S

Breakdown by lake cureat, (2014 peak, record)

* Superior: 94.5%  (9574% - 3/5. 100% - 1996)

> * Michigan: 92.19% (92.98%- 3/5. 932% -1977)
* Huron:9630%  (96:30% - 3/6, 9B.3% - 1994)
* St. Claire: 99.06%  (99.48% - 2/2, no offical rec)
*Erie: 96.40%  (96.4% - 3/6,100% - 78, 79, '96)
* Ontario: 61.52%  (61.52% - 3/6, 857% - 1979)
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Coastal Communities:
Vital to U.S. and International Economies

e 51 million jobs

e Coastal habitats help reduce
impacts of floods, storms, and
climate change on coastal
communities by absorbing R
water, wave energy, and other
stressors.
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Context Matters

POPULATION DENSITY IS GROWING AT THE COAST

Regardless of how the coast is defined, it is substantially more crowded than the U.S. as a
whole, and population density in coastal areas will continue to increase in the future.

Out of the 3 million mi’ of land in the US
or 275,351 mi’ comprise or 511,971 mi’ comprise
Coastal Shoreline Counties Coastal Watershed Counties

In 2010: Within the limited space of the nation’s coast, population
density far exceeds the nation as a whole, and this trend
will continue into the future. This situation presents coastal
managers with the challenge of protecting both coastal
ecosystems from a growing population and protecting a

growing population from coastal hazards.

In Just 40 Years: 1970-2010

In 2010: Out of the 313 million people living in the US Coastal Shoreline Counties added 125 persons/mi

Coastal Watershed Counties added 99 persons/mi®

United States as a whole added 36 persons/mi®

500

or 123.3 million people lived in or 163.8 million people lived in

Coastal Shoreline Counties Coastal Watershed Counties 2 eone®®”®

2 300 :
2
In 2010: A small amount of land and a large s
number of people means high density a

< 200

105 persons/mi? E
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£ach box Ty LA
represents 1

square mile.
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Coastal
Watershed Counties

Note: Lond area and density values exclude Aloska. Population values include Alaska and US Territories.

titttitieH

United States

Coastal
Shoreline Counties

Source: .. Census Buregu, 2011b; NOAA, 2012; Crowell et of,, 2010
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Preparedness, Response, Recovery, and Resiliency

Ensuring Safe, Efficient, and Environmentally Sound Marine Navigation

Supporting Promoting Resilience to
Community Livability | Coastal Hazards
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NOAA Technical Memorandum GLERL-153

Needs Assessment

LAURENTIAN GREAT LAKFES BASIN
CLIMATE CHANGE ADAPTATION

Dawn Nelson', Heather Elmer?, Rebecca Held®, Danielle Forsythe', and

Shauna Caszey'

n consultation with

Heather Stirratt’, Dale Bergeron', Frank Lichthoppler’, Jesse Schombersg®,

and Marvourneen Dolor’

“Universify of Michigan Scheol of Watual Eesources, Coopentive Instinate for Larnology and
Ecosvstem Research and WOAA, Great Lakes Environmental Fesearch Labomtory

*01d Woman Cregk Esraarme Fessarch Reserve

"WO0AA Watiomal Orean Sarvice (Great Lakes Regional Coordinasar)

i Minnesota Sea Grant
* Ohie Sea Grant
¢ Mirnesota Sea Grant

"5t Lawrence Seaway Development Corporation U5, Deparment of Transporaton

Edited by Dawn Nelson and Rebecca Held

March 2011
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NATIONAL QCEANIC AND
ATMOSPHERIC ADMINISTRATION

Jane Lubchenco
Urder Secndéary for Ooeans & Almosphens
NOWA Adminisirator

Top Ten Needs Identified For the Great Lakes Basin

Mote: Thess ten nesds are 8 general overview | 10,000 foot lewel™| of the spproximately 200 neecs addressed in

i

0.

the HOAA Technical Memomndum'

Research and implementation of resilient lard use and physical plarning/design thet inoomporates locsl
economic drivers, infrastructure management,'monitoring, transpartation, and land-sea interactions

Management, coordination, and adjustment of maps, models, and collzcted data to incorporate new
information and to allow for regional, 2s well as downsoaled forecasting. analysis, and assessment of
climate changs related avents.”

Regional needs coordination and relationship building between f among federal agendies, states, and
local gowernmants for the sake of efficient krowledge sxchange through improved communication,
georeased redundandy, and reduced repulatory‘crossjurisdictional corflicts

Increased climate change and MOAS literacy through “actionable science™ from federsl azancies,
education efforts, commaunity gutreach, tribal engagement, increassd commanication with
stakeholders, and end-user [ public particpation

Eiological/ecological research, assessmeant, and monitoning. 2s well a5 pricvitization of ecosystem
restoration, in order to mitigate environmental stressors and monitor ecosystem health

Dhecision maker trainings revoling anound utilizing sector-spedfic, as well as general tools stratemies to
implement clear and fexible ecosystem-based management programs that properly manage,'protect
resounces [e.g. forests, fisheries, beaches, floodplains)

States, munidpalities, and managers [lnd use planners, &menmen oy MARAEers, and extension agents]
reed current, comprehensible, near-term, and regionally relevant climete change cata to inoorporate
into decision making (e.g. drafting ordinances, master plans, and svacustion plans.

Firancial support, as well as political guidsnce and resource leverszs fior looal cimate adaptstion afforts
{ projects”

Engineering, design, and social research as it applies to cata collection methods, modeling, forecast
unicertainty, 2xtreme event attribution, and community resiliency.”

Assessing the impects of climate change on natural resource demands f Dudgets, and how thoss impacts
will affect different sectors of the ecoromy.”™
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Coastal Green Lake Superior

Resilience Infrastructure NERR
Guidebook and Sentinel Site
(FY11) Economic (FY13)
Impact Study

(FY12)
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Economics of Green Infrastructure
Strategies for Climate Change

* Climate trends show more frequent, intense rain events
 Communities need to help adapting

 Pilot effort to show economic benefit of Gl

. Chm:lm:?chnical support to pilots and methodology to share
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FY14 Strategic Partnerships

A team of University of SHHE UNIVERSITY OF MICHIGAN How Much Time Will it Rebuilding parkway
Michigan graduate SCHOOL OF NATURAL RESOURCES AND ENVIRONMENT Take? &Eﬁ?ﬁg Codky 52'3 eyaeg;\svi"

miles of the Menomonee River

We estimate the total time commitment

students needs your
input!

not to exceed ten hours over a four week

period. Interviewees will also have the

Parkway in Wauwatosa and
Milwaukee. The county will
create wetlands, swales and

be fo 4 rain gardens
option to be atured on our project adjacent to
Who Are We? blog! Minaukee  Davement to
We are a team of seven University of Michigan . . . I?Vauwatosa ﬁ’pturte and
graduate students conducting a Master's Pal‘thlpatlon in Our ‘:’;er o
Project focusing on climate adaptation with Pro'ect Ma ]nvolve. '
NOAA's Great Lakes Regional Collaboration ] y ) Mooy — gg‘ggﬁ{?
Team, in par‘tnt.aljship W'lth the Great Lakes and O Comespondence with us via A —— !
St. Lawrence Cities Initiative (GLSLCI). email or telephone to schedule a g %
. . . W.CONGRESS ST, & %
What Are Our Objectives? meeting; 2. 29
[ An interview with our Team w.(lPITOL 0R. ¢
1) Develop an online toolbox of municipal Equestions "E’i“ ;’9 sent in advance “'(%m §
climate adaptation planning materials. The How Can You H el 2 or your review}); @8 \ Rl eg
toolbox will include training modules, p ' Q Pro&milmg f?Edbaf on t&“aln}l}ng ; BURLEIGH ST, §
i i " modules, infographics and other R : =
C:;mitl‘_e . ;gdmess s:lf assessm.eni‘, Are you a municipal official in the Great adaptation planning resources w.centerst f Milwaukee =
f: eckus S’. mellps and community Lakes region who would be willing to share we develon: 2 Wauwatosa
informed infographics. . ) : P 3 V. NORTHAVE
with our Team the climate adaptation efforts Q@  Assistance identifying E Maytair \ 5
of your community? Would you like to . = 5
2) Conduct case studies of Great Lakes o aly:ate our too]ld:ymateri ols? = participants for a focus group of Z &
municipalities to identify best practices for : local stakeholders. BRI N "&E{‘%ﬁ&%ﬁ o
city and comn.lunlty engagement in climate Your time and assistance can contribute Interested? Flease contact
change and disaster preparedness, as well . . ClimateReadyGLCities@umich.edu
. . . to the success of this project. . .
as barriers to adaptation planning. for more information

http://climatevictors.blogspot.com/

r!‘“‘ Koo

>
gr=rrd G“
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http://climatevictors.blogspot.com/

MARS Portal

Great Lakes & St.Lawrence Cities Initiative
Municipal Adaptation & Resiliency Service (MARS)

areat Lakes St. L
Cities Initiative

WELCOME TO THE MARS COMMUNITY OF PRACTICE (MARS CoP) PORTAL! Already a member?
The Cities Initiative, in cooperation with its partners OCCIAR and CAP, have created the Municipal Adaptation and Email Address

Resiliency Semvice (MARS), with the objective of accelerating climate change adaptation and building resiliency in its _
over 100 member municipalities across the Great Lakes and St. Lawrence basin. MARS is focused on practical Password _
steps that may be implemented over the short term in both small towns and large cities.

To take advantage of the resources and interactive functions that MARS offers, you must register on this page. Remember.mé .

Simply go to the right of this screen, and click on register. Sign in
MARS includes three main elements:

Office of Ocean and Coastal Resource Management | Coastal Services Center




Tools, Products, Services...OH MY!

Quarterly Climate Impacts 7 Great Lakes Region
and Outlook 2w March 2014

(m.nl.lk(
TOR!/ lI()\{Td

Great Lakes Significant Events

Winter 2013-2014 was unusually cold for the Great
Lakes basin, especially when compared to recent years.
An arctic blast in early January blanketed the Great Lakes
region and sent sub-freezing temperatures as far south
as Florida. These freezing temperatures were the result
of a southward dip of the polar vortex. The polar vortex
is @ permanent fixture of the atmospheric circulation

at the poles, but in early January 2014 the polar vortex

weakened, allowing fragments of cold air to surge into

the middle latitudes (see bottom right graphic). This
surge of cold air via the polar vortex occurred on a
number of other occasions this winter as well. Since the
polar vortex is permanent in the atmosphere, there will
always be a chance for this cold variability.

ADAPTING TO CLIMATE CHANGE: A PLANNING GUIDE
FOR STATE COASTAL MANAGERS-

A GREAT LAKES SUPPLEMENT

A season of unusually cold weather in the Great Lakes
basin is not a sign that the century long trend of rising
temperatures has reversed. In fact, while Canada and
the eastern U.S. froze at times this winter, many loca-
tions indluding Alaska and Europe, were experiencing
unseasonably warm temperatures.

On December 20th-23rd, a damaging ice storm affected southern On-
tario, with ice buildup ranging from 15-30 mm (0.6-1.2 in) throughout
the region. estimated at (CAD) for _— poler

this region, according to the Insurance Bureau of Canada. — Gy Chmote.gov| vember 14+16, 2013)

Regional Climate Overview - for December 2013 -

Great Lakes Ice Cover Great Lakes Water Levels
Asof February 28th, the maximum 5 — Levels of all the Great Lakes remain above last year's levels at
extent of ice cover on the Great Lakes e iasir March. Snowy,
this winter was 88.4%, making it the 28, aQ near the
ath highest since 1973. The record ice G long-term average, 32 cm (12.6 in) above las year'sleveland the
cover of 94.7% occurred in 1979. ice / highest at this time of year since 2005. The other lakes received
cover usually begins in mid-December, near-normal water supplies. At the end of February, Lake Michigan-
but this winter season it was reported 4 Huron was 32 om (12.6 in) below average, but 33 cm (13 in) higher
by the end of November. Three of . than at this time last year. Lake Erie and Lake Ontario remained near
the Great Lakes (Superior, HUron, 300 1 . over: Difference from Avg.(¥)  3Verage throughout the quarter and were within S cm (~ 2in) of
Erie) became 90% or more ice covered their average levels to start March.
by the end of winter, which usually
doss ot ocot. Lonpterm average bosed on 19712013 Woserlevelsonioes baed on 1918012,

Snowfall Temperature

The winter season was the
coldest in 20 years for the Great
Lakes region. The coldest areas
surrounded the western half of
Lake Superior, where departures

Most of the region saw
above normal snowfall
during winter, with
departures from 100% to
200% of normal. However,

K103,
generally areas northeast were greater than -5°C (-9°F) ol
and on the southern side of Areas surrounding the eastern Y
Lake Superior only received half of Lake Ontario had the
50% to 75% of normal lowest departures, from -0.5°C
winter snowfall. 10-2°C (0.9°F to -3.6F).

trormes bseson - U sy NOAA Office of Ocean and Coastal Resource Management

Www.noaa.gov

http://www.drought.gov/drough http://coastalmanagement.noaa.qgov/cli
t/content/resources/reports mate/docs/adaptationgreatlakes.pdf

o ATNOSS,,
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http://coastalmanagement.noaa.gov/climate/docs/adaptationgreatlakes.pdf
http://coastalmanagement.noaa.gov/climate/docs/adaptationgreatlakes.pdf
http://www.drought.gov/drought/content/resources/reports
http://www.drought.gov/drought/content/resources/reports

Highlight: Lake Levels

Great Lakes Water Level Dashboard
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Lake Level Viewer in Development

Current Data Processing
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Soure=: Es7l, DigialGlobe, G308y, keubad, USBS, AEX, Gatmapping, Aaregild, IGN, swisstopo, ane
e @IS Ussr Communiiy
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Lake Level Viewer Development

delivered late Summer 2014
Future FY15 GLRI Funds:

— Navigational Channel Bathymetry
data from USACE & NOAA OCS

— Fill in existing bathymetry gaps

Holland Cover, NY (Lake Ontario)

Office of Ocean and Coastal Resource Management | Coastal Services Center




Lake Level Viewer Development
O Feet




Lake Level Viewer Development




Lake Level Viewer Development
-6 Feet







Collaboration Opportunities:
GLWQA Climate Impacts Annex 9

o To TS (ﬂr'. %
e\

Climate Ready
Great Lakes Climate Ready Great Lakes

Part 1: Fundamentals of Climate Change

% Part2: Climate Change Impa Key Questions for GLWQA Annexes

5 *  AOCs - How will changes in climate and weather patterns affect plans for delisting of these areas? Is
Lake Levels climate change being considered in those plans? What information is needed to inform future activities
and reduce risk?

*  Lakewide Management - Recognizing that each of the LAMPs have handled climate impacts and
Ice Cover 3 adaptation a bit differently, what information is necessary for all lakes going forward? Is there a standard
set of information that each lake will require in the development of the nearshore framework, ecosystem
objectives, and the LAMP every five years?

*  Chemicals of Mutual Concern - What climate and weather information is necessary to track the life cycles
of these chemicals?

Nutrhnts What climate and weather information is necessary to inform Nutrients work ahead?

Intro | Climate | Lake Levels | Ice | Sev . Weath

|GLWQA

Office of Ocean and Coastal Resource Management | Coastal Serwces Center




Collaboration Opportunities:

Lakewide Management Action Plans

Lake Superior

Climate Change Impacts and Adaptation

January 2014

http://www.natureconservancy.ca/en/where-we-work/ontario/our-work/lake-superior-
assessment.html

gv Office of Ocean and Coastal Resource Management | Coastal Services Center
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http://www.natureconservancy.ca/en/where-we-work/ontario/our-work/lake-superior-assessment.html
http://www.natureconservancy.ca/en/where-we-work/ontario/our-work/lake-superior-assessment.html
http://www.natureconservancy.ca/en/where-we-work/ontario/our-work/lake-superior-assessment.html
http://www.natureconservancy.ca/en/where-we-work/ontario/our-work/lake-superior-assessment.html
http://www.natureconservancy.ca/en/where-we-work/ontario/our-work/lake-superior-assessment.html
http://www.natureconservancy.ca/en/where-we-work/ontario/our-work/lake-superior-assessment.html
http://www.natureconservancy.ca/en/where-we-work/ontario/our-work/lake-superior-assessment.html
http://www.natureconservancy.ca/en/where-we-work/ontario/our-work/lake-superior-assessment.html
http://www.natureconservancy.ca/en/where-we-work/ontario/our-work/lake-superior-assessment.html
http://www.natureconservancy.ca/en/where-we-work/ontario/our-work/lake-superior-assessment.html
http://www.natureconservancy.ca/en/where-we-work/ontario/our-work/lake-superior-assessment.html

Resources

Lake Level Viewer
http://www.csc.noaa.gov/digitalcoast/

Coming Soon!

NOAA GLERL Water Level Dashboard
http://www.glerl.noaa.gov/data/now/wlevels/dbd/portal.html

Regional Climate Outlook
http://www.drought.gov/drought/content/resources/reports
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http://www.climate.gov/
http://collaborate.csc.noaa.gov/climateadaptation/default.aspx
http://www.csc.noaa.gov/digitalcoast/
http://www.glerl.noaa.gov/data/now/wlevels/dbd/portal.html
http://www.drought.gov/drought/content/resources/reports

