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MARYLAND

Smart, Green & Growing

What is Infrastructure?

Infrastructure — “the substructure or
underlying foundation on which the
continuance and growth of a community

depends”

- Webster's New World Dictionary

* A necessity, not an amenity

A primary public investment

* Must be constantly maintained

* Must be developed as a
system, not as isolated parts
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MARYLAND What is Green Infrastructure?

Smart, Green & Growing

“Strategically planned and
managed networks of natural
lands, working landscapes

and other open spaces that
conserve ecosystem functions,
and provide associated benefits
to human populations”
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MARYLAND Our # 1 Conservation Challenge

Smart, Green & Growing

Accelerated Consumption and Fragmentation
of Natural and Working Lands

Source: Audubon Magazine, March/April 2000 e

RESOURCES



Smart, Green & Growing

The Land Plan Science

What is it?
* A GIS analysis developed to help identify and prioritize
areas for
* Conservation,
* Restoration, and
- * Smart Growth
o | The Benefit:

* Provides a consistent, objective and defensible approach :
to land management decisions |
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MARYLAND Design Principles

Smart, Green & Growing

e (Conservation Biology

Better Worse

Larger vs. smaller

s

Forest Interior Dependent

e Landscape Ecology _Species (FIDS)

__ _ _:_ 5

Better Worse

Connections are better
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MARYLAND

Smart, Green & Growing

The Network Concept

Corridors link hubs and allow
animal, water, seed and pollen
movement between hubs
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m Geographic Information Systems (GIS)

MARYLAND :
Smart, Gr:.'g & Growing Aﬂ alys 1 S

Selection of Ecological Components

Strive to include full range o Conanone coftous
of ecosystem elements vs Forest Complexes
single species focus Unique / Riparian
Wetland Areas
Habitats
Consultation with s
Sslgepeep; . Ecological Caonndgéé%ﬁ%n
* MD Biological Stream Survey reatures Areas
®* Wildlife and Heritage Colonial J i
* Forest Service ) Nosting. / \Na arons 9°
® Scientific Community ~ocations Existing
Habitat Protected Areas
L. . Protection
Limited to features with GIS Areas . Rare,
data available statewide cand
ndangered

Species Sites
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MARYLAND

Smart, Green & Growing

Hubs

250 acres or

Important habitat
> 100 acres

Corridors

1100 feet or
FEMA floodplain

Gaps

Restoration
opportunities

Green Infrastructure Assessment

- Gl Hub
|_| 31 Coemidar

Coveltpad I :
|| Agricutture Bioa e B SSRERD |

_; Othver F orestivietiang
Hrésms
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MARYLAND A Statewide Network

Smart, Green & Growing

Protected
| Unprotected

Total Gl = 2.6 Million Acres

33 % protected through
acquisition or easement (2009)
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[ 2 Parameter

FProportion of internal gaps
MARYLAND Area of upland Matural Heritage Areas
Area of WSSC and wetland or aquatic NHA
Area of upland interior forest
Area of wetland interior forest
Area of other wetlands
Length of streams within interior forest

ECOIOg |Ca| MNumber of stream nodes {sources and junctions)

Fish Bl score

Impo rtance Of Benthic invertebrate 1B score

Aquatic species of concern

H u bS FPresence of br,
Anadromous fi

Area of SS5PR

Fresence of 5

Fercent uplan

Standard deviallon or elevaton

Mumber of different MW wetland types

Mumber of different natural soil groups

Mumber of different physiographic regions

Mean distance to the nearest primary or secondary road

Density of interstate, state, and county roads

Area of highly erodible soils

Area of proximity zone outside hub

Mearest neighboring hub distance

shape index

surrounding buffer suitability (within 300" of hub)

Interior forest within 10 km of hub periphery

Marsh wathin 10 km of hub periphery

I

Smart, Green & Growing

JEVG SRS SN R TUT MU MR TEE I S5 U G G U Y MR N PRGN U LI S SURIN S S HS
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MARYLAND Targeting Actions

Smart, Green & Growing

Coastal Plain -West -/

iy
GreenHub  /
Ecological i

Ranking : y PO

Green Hub v Arundel
Ecological Ranking

Ecological R
Importance of |
Hubs
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MARYL.;;ND

Smart, Green & Growing

Maryland Department of Natural Resources

Maryland’s GreenPrint
A Mapping }j

I.and Conservation Planning |

ool for

%‘»
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MARYLAND GreenPrint...

Smart, Green & Growing

e Is an interactive
mapping tool

e Sets ecological
targets and goals

e Tracks success
e Measures = »
accountability A T —
° EnCOurageS pUbIIC g Jrﬂi‘*uﬁ i
and private pe WA

g 'I' :.-. - rll/—r* e
. i =
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MarRytanD|  Targeted Ecological Areas are...

Smart, Green & Growing

e The most ecologically

valuable areas in the Targeted Ecnlugicalrhreas
State: the “"Best of the ol - "
BeSt” ¥ -_ﬁ,i- &4.

e Identified by Maryland G, Ty S Y
Department of Natural L{: . 1;.;._ o
Resources ecologists P "l -

e Designated as —— DR

conservation targets for
Program Open Space

< MARYLAND
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MaryianD| Identifying Targeted Ecological Areas

Smart, Green & Growing

e Maryland’s Green
Infrastructure Assessment

— An ecological network of the
State’s most important large
blocks of forests and
wetlands and the habitat
corridors needed to connect
them

The GI Concept:

Large contignuons blocks of

Jorest and wetlands counected
by habitat corridors

Y MARYLAND
E| E| F
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Smart, Green & Growing

e Aquatic Life Hotspots

— Watersheds that support
areas of high aquatic
biodiversity and fish species
sensitive to increases in
impervious surfaces

L MARYLAND
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Smart, Green & Growing

e Rare Species Habitat

— Areas that support Rare,
Threatened and
Endangered species and
other unique plant and
animal communities

L MARYLAND
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a Identitying Targeted Ecological Areas

MARYLAND

Smart, Green & Growing

o Water Quality

Protection

— Sensitive watershed lands,
such as forests, wetlands,
and steep slopes that are
important for providing
water quality services

Y MARYLAND
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o Identitying “T'argeted Ecological Areas™

SMA EYI;AGNDg Best of the Best

Green Infrastructure Rare Species Habitats
= ey g S =,
ey s AT i
‘*"‘\‘\..'\ _IJ it |- i AN
SReee =

l Aguatic Life Hotspots
Py gy
Targeted Ecological Areas . "L.‘h % ﬁ:
- : B ot Py J‘t y
o " - i 4 § 1
.‘ :‘1- 34 'l‘ g i - -
wh L] J
\ﬁ-’ 1 [ 1.k - ";
3y »
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MARYLAND

Smart, Green & Growing

Targeted Ecological Areas

Unprotected Targeted
Ecological Areas

Top 10’s = Most Ecologically Important
e Green Infrastructure hubs

e Rare species habitats

e Aquatic biodiversity hotspots

e Water quality protection

2.1 Million Acres (1.5 million acres unprotected)
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MARYLAND

Smart, Green & Growing

— T
MAR;_ ﬂaND GREENPRINT

SR,

Email Friend (& prink page

SGA&G HOME |Weln==0/0) Il PLANT TREES  GROW OYSTERS  BAYSTAT

Interactive
MAP

Question...
Whar are the most ecologically valuable lands
i Maryland and what are we doing to protect
them for future generations?

ABOUT GREEMPRINT
Measuring Success
significance of Bay>tat

Frequently Asked
Questions
- There is not a simple answer to that question. The fact is that there are many
GreenPrint Survey proQrams within our State government that contribute to this afort: “to stiratagically ; 7
target and protect the most ecologically valuable areas in Mardand.” This is an
GLGALSEVNEN offort to keep portions of Mandand as ecologically sound as possible, to ensure a
healthy population of plants and animals, lo keep our State beautiful, and to

'3'""'"':"“';:’[Fm"t"”‘f" ensure our lands for our children before they are consumed by sprawling What's New
esouUrces development at s [New

B LIl Using tools like GreenPrint we can mare effectively manage how our State takes This The GreenPrint Map is the firstin a series of
Planning care of its lands and its people maps that will showcase the progress of Stale
pragrams in consening and protecting the State's
mostvaluable lands. Today, the focus is on
1. Check out 2. View Progress 3. Interact with ecologically valuable lands. The next map will examine

Office of the Governor the Map Protecting Land This Map important agricultural lands. These maps will
complement others being created that show where

= ™ Mandand is planning on growing - tegether they will

e ghow the O'Malley-Brown Administration’s vision of
-~*1- iy One Manyland
&l

Department of
Agricultune

Land Conservation g
Programs

|

*
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MARYLAND

Smart, Green & Growing

GreenPrint

T i I £ S ke P..:.psmra.-d-c

'."]"

-
Lands and watersheds of high ecological value that have been
identified a5 conservation priorities by the Mandand
Departrmeant of Matural Resources

Maryland

Unprotected Tamgeted
Ecological Areat

Lands Protected
from Development

Milkary Instalaticns

Tributary Srate gy
Buasin

Click o any couny fo gal
Tha coundi's sfalabics

How many scdes hive been identifbed 5 Smce 2007, which stale conservabion
Tageted Ecological Areas. and how programs ale protecting the T aigeted
mch is piobeched? Ecologecal Aseas?
Frovectad and Unprotectad Targetad 20072008 Land Carmsenvation fn and Jf .5 *‘.* i :t'- »
Ecobgicaldraz Ot of Taigeted Ecolbgoal Areas ﬁq 1,* =
« Lowser
r
Ifr. ; ‘ k
Il Protected W Frogiam Opan Space
| Urggst osbasoted| . Booral Legacy
ehaer | Mandand Erndronmental Test Easements Martir OMalley
B Manytand Agricutural Land Presenvation Foumdation Gavernor 0510 0
Ecthariy G . Broan ™ s [ 1
Lt Gowverno F
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D Interactive Green Print Map - Mozilla Firefox
File Edit View History Bookmarks Took Help

é g C r | L | etpeimdimap, towson, edujGreenPrint]

L8] Most Visted ¥ Getting Started 3| Latest Headines | | Best of the Web | | Channel Guide | || Customize Licks | | Free Hotmail | | Internet Explorer News | | Internet Start

IGl-
riussic for me || Windows Marketplac

]

p—— MARYLAND | GREENPRINT

e Go Select a County: Stateof Maryland

< Z00m in | Zoom out | pan

(Strest Address, Zip)

Dorchester




2 Interactive Green Print Map - Mozilla Firefox

Fle Edit WVew Hstory Bookmarks Tools Help
é - gt | L | petpefimdimap. towson.edujGreenPrint ~ -] [

L8| Most Visted ¥ Getting Started 3| Latest Headines | | Bast of the Wb | || Channel Guide | | Customize Links | | Free Hotmail | ] Internet Explorer News | | Internet Start | music for me | | Windows Marketplac

MARYLAND GREENPRINT

m Select a County:  State of Maryland -

Zoom in . Zoom out .« pan

Identify Results

Parcels{0) Tributary Strategy Basin{0) .

Rural Legacy(0) T MD Environmental Trust{D)

MD Agric Land Preservation Foundation{D} [ Wastewater Treatment Plants{0}

Recreational,
Lower Adjacent to
o Manticoke
‘hide) urmEsterEﬁstam POS-3861 4633900 En‘!.lf?ﬂﬂewndlﬁe 166.69
Shore Management
Ar W

|T31

734
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MARYLAND

Smart, Green & Growing

Ranking Parcel Opportunities

1. Ecological Value
A. Landscape score
B. Parcel score
2. Special Adjustments for Multiple Benefits

A. Recreational, historic, or cultural value
B. In-holding or adjacency

3. Habitat Maintenance or Restoration Value
A. Active management needed to prevent
degradation of unique natural resources

B. Opportunities for habitat and water quality restoration
4. Management and Operations

A. Responsibility for management has been identified
5. Consistency with Local Land Use

A. Fragmentation due to development

B. Vulnerability to additional development
C. Level of threat

D. Relevance of adjacent development

< MARYLAND

DEPARTMENT OF
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- Conservation Scorecards

MARYLAND

Smart, Green & Growing

created for each project

ey s 2 Ecological

e Project scorecards and — #% Ay, “pE,
maps provided to the o R

Board of Public Works — [eisssmemmn

[ Crveraldl L endacaps 3 oode {10 pocnls geble fior pach of the followang cale 1l - kel 40 Pl
________ v Qe lofodoeckge 3
_________ b BweBpegie _ _ __ i

« Aamng Life Howpots_ e e ] oo M D i 1
d Water Quahicy Protedtion a4

Sisbiatal (Divegall L andscaps ¥ alus Seorak 53

Bl Precesly Comesrnion Area Boras
(30 poinse sl mwore than 50 scresigin s HPCA o 25% iein s HFCAS il
B. Pased Evdlogeal Chisactenst:o Sewe

e Provides transparency A st

€. At Life Holspots 10
& Wites Quastity Protedticn 95

and accountability S T

Srep #2: Specal Admaiment for Multple Benefit Ranlong (20 points posnble)

A EecesationSeore D, 3, o 10 peanis) 5
E. Hifose o Cullimal ¥ alue (0 & 5 pionila) 1]

2, Ip-kdding 25 Adscmncy {0 o 5 paints)
Sep M2 Total - Dukiple Beneft Soore: 10
Step #3: Habitat Mantenance or Bestoration Values Facking (0.2 x Siep 1] poinls possiti«)

A, Pared soppels unigpae nalueal resouece valises amd soquat o will persil peosdive mansges il
b peavenk e habalak's degadabion - MalbplySiep 81 toad by 2L OR 1]

- -
. B, laan exeplional remoraloon bergel, and such sesiorstion would aflow the passel ta b
I I prosciavaly moanaged Fox scolagenl praposs 1o pedare 1t, - Bdhely Step M Lotal bl ] (1
Faew 53 Twdal - Hakbiat Malsiznamce or Resteration Value Scoqe; 0
Subiatal of Bens o 03 gnd 53 JO6)

Step #4: Management and Operations Fasking (Yes, Mo, or Undeternaned)

ecol ogica lly d efensible sy R g 1

Step #5: Conastency with Local Land Use Ranlang
A land Uee Coptexl .. ==t il o S S — At

] ]
C r I te rI a = B AresWide Protesios ETY
Total of Steps1to S - FINAL SCORE 1326
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MARYLAND Additional Targeting Criteria

Smart, Green & Growing

e Blue Infrastructure

— Coastal and Tidal Habitats

— Critical Natural Resources
and

— Associated Human Resources

e Climate Change
Adaptation Benefits

— Sea level rise and other
climate change impacts

P e R S ] i, Bl Py T P ﬁiﬂnmﬂﬂm*lﬁ-ﬂ,-ﬂﬂﬂw
migrae i+ nm arem wkh mon mack bamien mic 33 hardmed thordines - and hewvy devabopmars wchaz wbm '
commarcall b, and rsadencnl ares Y.
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MARYLAND

Blue Infrastructure & Sea Level Rise

Catherine McCall

Maryland Department of Natural Resources
Chesapeake & Coastal Program

¥ MARYLAND
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MARYLAND A “Blue” Infrastructure

Smart, Green & G'mwing

A detallec M3 DAllal asse s O DASla aDITS
CJ CJ CJ C . - CJ . CJ . CJ -. CJ C -
.. CJ - CJ . -. ' -. -. . CJ CJ ' .. @ . C
C .- e . C - CJ .. CJ - CJ ‘.

L' MARYLAND
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MARYLAND Components of the Blue

Smart, Green & Growing

Sensitive Species & Habitats Protected Lands &
: Stronghold Watersheds
Sensitive Species + :
Shoreline-dependent Protected Lands +
Species, key spawning & Impervious surface
nursery areas

e ‘,.—-——;’ ie

. a ,«

== Z ~
-

e

Roads & Ditches Interior Forests & Marsh

Hardened shorelines, Coastal marshes, SAYV,
fish blockages, point oyster bars, beaches,
source discharge sandy bottom

L MARYLAND
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MARYL.:;ND Near Shore Terrestrial Assessment

Smart, Green & Growing

The shoreline is segmented for
assessment of habitat, resources,
and associated human uses
related to:

-Near-shore land cover type

- Sensitive species, shoreline-
dependent species

- Waterfowl concentration areas

- Shoreline stabilization

- Fish blockage, point-source
discharge

-BI tidal wetlands

Y MARYLAND
[_:?EI'—Y\' TMENT O
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MARYLAND Watershed Assessment

Smart, Green & Growing

Shoreline segments are
assigned watershed values
based on characteristics of the
12-digit watershed in which
they are located.

- Protected/Undeveloped Lands
- GI Lands

- Levels of Impervious Surface

Y MARYLAND

DEPARTMENT OF
NATURAL RESOURCES
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MARYLAND Near Shore Aquatic Assessment

Smart, Green & Growing

A corresponding aquatic unit is
assessed for habitat, natural
resources, and human uses to
a depth of 2m:

- Oyster sanctuaries and bars,
other shellfish & closure areas
- Fish spawning/nursery areas

- Terrapin/Sandy beaches,
horseshoe crabs, SAV

- Access structures

$ MARYLAND
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MARYL.:;ND Resulting Assessment

Smart, Green & Growing

e Designed to incorporate
estuarine priorities into
targeting and land use
planning and complement the
Green Infrastructure network

e Represents...

Watersheds and water quality
criteria that support high
aquatic biodiversity and fish
species sensitive to increases
in impervious surfaces

Areas that support sensitive
and shoreline-dependent
species and other unique
plant and animal communities

Y MARYLAND
[_:?EI'—Y\' TMENT O
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MARYLAND Green + Blue =

Smart, Green & Growing

b

f{ -GIHuhsa\ :
.' Bl LOW | An interconnected
- .
N— l ecological network
: =BI v ol depicting the State’s

sensitive, valuable and
economically important
natural resources and
habitats as well as the
corridors needed to
connect them.

WO

Y MARYLAND
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MARYLAND

Smart, Green & Growing

Maryland’s Risk to Sea Level Rise

Elsvativn
shave rmesn
s bewel

Ciumem
weilet vl

Mok
L EBT

1 MD Scientific & Technical Working Group Report, MCCC, 2008

L MARYLAND
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MARYLAND

Smart, Green & Growing

- Bl HIGH |||

=

s

e PICOMICO

Linking the Green and Blue
Infrastructures

Better able to identify critical
land-water connections where
conservation efforts should be

focused to preserve and
maintain ecosystem services
and conserve valuable coastal
habitats and living resources...

Especially when future
conditions are considered

< MARYLAND
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MARYL;ND Vulnerability & Opportunity

Smart, Green & Growing

| B Gl Hubs
»

Bl LOW
1 l | Recognizing Vulnerability

= as an Inherent Opportunity

- Bl HIGH
———1  Better understanding of sensitive

land-aquatic connections and
where their vulnerabilities exist
will enhance our ability to
Increase the resiliency of these
systems to accommodate or
withstand change over time.

Y MARYLAND
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MARYLAND Climate Change Adaptation Planning

Smart, Green & Growing

Interim Report
to the Governor

and the
Maryland General Assembly

CLIMATE ACTI( oy oy C:m.lmisinnv |

——rrCTimate Change

LT
- ‘_; Comprehensive Strategy

et - < for Reducing Maryland’s
e - { Vulnerability to Climate Change |
Phase |; Sea-level rise and coastal storms |

J - - L .
P CHAPTER FIVE
e *

Climate Action Plan

Maryland Commission on Climate Chani

Y MARYLAND
F
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MARYLAND Recommended Adaptation Strategies

Smart, Green & Growing

Protect Maryland’s People, Property, Natural Resource and Public Investments

e Integrated planning for sea

level rise
'7 Shoreline Land use e Adaptation of vulnerable coastal
Transportatlon & buffer planning infrastructure (protect,
plannmg _ management accommodate, retreat)

e Health impact assessments

e Public risk disclosure

e Forest and wetland

Bmldlng codes & Natural Emergency & A
protection

\infrastructure resource disaster preparednes

de5|gn planning management . & response

Sustainable shorelines and
buffer area management
practices

L' MARYLAND
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- Natural Resource Protection

Qi
SMA EY]Z»,AGNDg Policy Recommendation

—aziVaryland Cu{nfjfflan
Bl iy Priority policy recommendation
for the protection of natural

resources

* |dentify high priority protection
areas and strategically and cost-
effectively direct protection and
restoration activities

Climate Action Plan

Y MARYLAND
TR Ces

NATUR
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MARYLAND

Smart, Green & Growing

e Ability to sustain coastal o Ability to sustain coastal
ecosystem structure and function ecosystem services that include
through restoration and maintaining healthy Bay water
prOteCt|On activities to ensure qua“ty and Coastal Community

that ecosystems can migrate and

adapt; and/or protection such as flood control

and storm-surge protection

Protecting wetland migration corridors

Wetland migration corridors

No wetland migration corridors

Figure 14. As sea level rises, wetlands may migrate N into open spaces such as forests ﬁ and fields .@‘4} However, wetlands cannot
migrate 25> into areas with man-made barriers such as hardened shorelines #3%% and heavy development such as urban || ,
commercial b , and residential areas 4% .

Y MARYLAND
DEPART r o
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MARYLAND

Smart, Green & Growing

Wetland migration corridor

When upland areas behind marshes *ﬁfn‘ﬁ‘ﬁ contain agriculture

or forests, wetlands are able to migrate landwards * as sea
level rises t . When upland areas contain built structures such as
houses &%, wetlands are unable to migrate landwards *~. and
consequently drown in place .

< MARYLAND

DEPARTMENT OF
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MARYLAND Long-Term Goals & Applications

Smart, Green & Growing

» |dentify adaptation strategies and
criteria of coastal lands that
would inform a mapping project
to evaluate lands and their
qualities related to SLR
adaptation.

* Incorporate mapped areas into
Maryland’s prioritization and
targeting efforts for conservation,
protection and restoration
activities

* Reduce the vulnerability of
natural and human-systems to
anticipated impacts of climate
change — Land conservation
activities play a unique role.

L MARYLAND
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MARYLAND

Smart, Green & Growing

Christine Conn

cconn@dnr.state.md.us

Catherine McCall

cmcall@dnr.state.md.us

Questions?

L MARYLAND
F
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Coastal LLand Conservation
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MARYLAND Toward a Vision for Maryland

Smart, Green & Growing

CHAPTER FIVE i

“We must take action now

Comprehensive Strategy ’

for Reducing Maryland's | top lan for the im pacts of
Vulnerability to Climate Change; L . ”
Phase I: Sea Level Rise and Coastal Storms C I IMma te C h dan ge .

Comprehensive Strategy for Reducing

Maryland’s Vulnerability to Climate
Change

T ———— e ——

August 2008

REPORT OF THE ADAPTATION AND RESPONSE WORKING GROUP |

— ——

< MARYLAND
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MARYLAND

Smart, Green & Growing

Maryland’s Risk to Sea Level Rise

4 -
3 With
’d‘__.“ accelerated|
= melting
7]
2 J
1.
o 2 IPCC
o B projections
g _
w o HIGHER
LOWER  EMISSIONS
— EMISSIONS
LOWER HIGHER
0 EMISSIONS EMISSIONS
I
2050 2100

1 MD Scientific & Technical Working Group Report, MCCC, 2008

Elevation
above rreas
dad bl

Cument
il b
Wosw
| EETT
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MARYLAND

Smart, Green & Growing

Green Blue Complete Ecological
Infrastructure Infrastructure Network

A linked Green and Blue Infrastructure help Maryland to identify
the critical land-water connections that need conservation or
management action taken to maintain ecosystem services and

conserve valuable coastal habitats and living resources.

L MARYLAND
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M ARYL.:;ND Adapting Coastal LLand Conservation Practices

Smart, Green & Growing

L MARYLAND
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M Ai%YLz_I:ND Adapting Coastal LLand Conservation Practices

Smart, Green & Growing

e Climate change poses an imminent threat to Maryland’s
low-lying lands and coastal resources.

e \We must protect vulnerable lands under future climate
change scenarios in order to protect human habitat and
create and maintain resilient ecosystems.

e Land conservation can serve as a tool for adapting to sea
level rise by reducing vulnerability.

e There is a need for new or enhanced land conservation
targeting frameworks to take into account climate
change impacts and identify adaptation opportunities.

< MARYLAND
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MaryianD|  Adapting Coastal Land Conservation Practices

Smart, Green & G'mwing

Climate Change
j> Adaptation Strategies

Impacts

Criteria

GIS Based Land Conservation Model

< MARYLAND
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M Ai%YLz_I:ND Adapting Coastal LLand Conservation Practices

Smart, Green & Growing

Climate Change
Impacts

In order to begin we must know:

e Potential Coastal Impacts

— Inundation, sea level rise, salt water intrusion,
shoreline erosion, species range shifts, increased
storm surge events, flooding, changes in precipitation
etc.

< MARYLAND
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MaryianD|  Adapting Coastal Land Conservation Practices

Sﬂ!ﬂ?‘l; G?"(.’E?I é’ G ro H)iﬂg

Climate Change
j> Adaptation Strategies

Impacts

Criteria
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Adaptation Strategies

J Short to long-term actions, policies and/or
management practices to reduce the
vulnerability of natural and human systems
to anticipated impacts of climate change.
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Smart, Green & Growing

Adaptation Strategies

J Short to long-term actions, policies and/or
management practices to reduce the
vulnerability of natural and human systems to
anticipated impacts of climate change.

J The objective of many adaptation strategies
is to reduce vulnerability by enhancing or
increasing the resiliency of natural or
human- systems to accommodate or
withstand change over time.
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Smart, Green & Growing

Adaptation Strategies

J Short to long-term actions, policies and/or
management practices to reduce the
vulnerability of natural and human systems to
anticipated impacts of climate change.

J The objective of many adaptation strategies
is to reduce vulnerability by enhancing or
increasing the resiliency of natural or human-
systems to accommodate or withstand
change over time.

° In the context of coastal land conservation,
adaptation strategies can be implemented
through land conservation practices (i.e.,
preserving wetland or habitat migration
corridors).
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Identified Adaptation Strategies |

Comprehensive Strategy '

i for Reducing Maryland’s |

* Com P 'je hensive St r?tegy for Vulnerability to Climate Change; |
Reduci Ng Ma ryl and’s Phase I: Sea Level Rise and Coastal Storms

Vulnerability to Climate
Change: Phase |

T T —— T e —

e Literature Review

e December 2009 Workshop

REPORT OF THE ADAPTATION AND RESPONSE WORKING GROUP
|

— — ——
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Sector Based Adaptation Strategies

. Human Habitat & Health
1. Expand, Protect and Enhance Flood Storage Areas

2. Increase and Preserve Natural Vegetated and Dune Buffers that Protect Inland Areas from Storm Surge and
Shoreline Erosion

3. Identify Potential Residential Relocation Areas through Urban Renewal
4. Facilitate Site Reclamation in the Face of Immediate Hazards (i.e. removal of septic systems)
5. Protect Potable Water Supply

J Resource Based Industries
1. Sustain Tourism & Outdoor Recreational Opportunities
2. Provide Upland Relocation and Access Opportunities
3. Maintain Public Access to Waterways for Recreation Resource of Beaches, Tourism, Boating & Open Space
4. Promote Aquaculture Development in Suitable Areas
5. Protect Spawning & Nursery Habitats and Identify Suitable Areas for Aquaculture Development Under Future
Conditions
. Agriculture

Protect Soil Resources

Maintain Adequate and Appropriate Areas for Agricultural Production
Reduce Nutrient and Sediment Runoff

Provide Demonstration Areas to Investigate Food Production Alternatives
Protect Freshwater Resources

ukwphe
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Identified Adaptation Strategies

Sector Based Adaptation Strategies

. Aquatic & Terrestrial Ecosystems
1. Preserve Terrestrial and Aquatic Habitat Migration Corridors
2. Maintain Suitable Habitat for Threatened & Endangered species (i.e.
refugia/relocation/replication areas)
3. Protect Areas Adjacent to Critical Shoreline Habitats Including Protection from Further
Erosion and Loss
4. Facilitate Landward and Upstream Movement of Coastal Ecosystems Subject to
Dislocation by Sea-level Rise
5. Conserve Riparian Corridors to Accommodate Increased Flooding and Maintain Water
Temperatures
6. Protect Native Biodiversity Hotspots and Representative Habitat Areas
. Transportation & Land Use
1. Prevention of Ecosystem Fragmentation to Maintain Connectivity
2. Preserve Human Settlements and Other Historic and Cultural Properties
3. Maintain Integrity & Connectivity through Corridors
4. Facilitate Planned Abandonment/Retreat of Vulnerable Coastal Areas
5. Conserve Habitats that Sequester Carbon
6. Prevent Development in High Risk Coastal Areas
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Smart, Green & Growing

e Specific landscape- or site-level characteristics and/or features which
can be used to evaluate and target the application of select adaptation
strategies on-the-ground.

e The development of criteria will provide land conservation partners a
technical framework for assessing climate change adaptation objectives
in combination with other land and aquatic conservation priorities.

L MARYLAND

DEPARTMENT OF

MNATURAL RESOURCES



(i Case Study

MARYLAND : :
Smart, Greez & Growing Wl C O ml C O C O untY) MD

Impact: Sea Level Rise

Adaptation Strategy: Facilitate Landward and Upstream Movement of Coastal
Ecosystems Subject to Dislocation by Sea-level Rise

Protecting wetland migration corridors

Wetland migration corridors No wetland migration corridors

Figure 14. As sea level rises, wetlands may migrate S into open spaces such as forests ﬁ and fields @Q However, wetlands cannot
migrate #> into areas with man-made barriers such as hardened shorelines #4%% and heavy development such as urban ﬂ
commercial — gk , and residential areas 4% .
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|
Eastern Shore

Wicomico County, MD

WICOMICO

' High Priority Bl

‘ High Priority Gl ]’
|
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Smart, Green & Growing Wi C O mi C O C O unty, MD

Future Landscape Includes:

e High Priority Gl & BI
e 0-5’ Sea Level Rise

% 0.2 ftSLR

2-5ftSLR

(]
]

L

High Priority Bl

High Priority GI
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Coastal Land Criteria

e Shoreline Structures i Dy

» Barrier to inland migration of
ecosystems
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MARYLAND

Smart, Green & Growing Wi C O mi C O C O unty, MD

Ty P
. Structures

High Priority BI
.
High Priority Gl

1. Coastal lands with little to
no hardened shorelines and
other barriers

; 24 e e |
£ b kg R
. ey

Adaptation Strategy: Facilitate Landward and Upstream Movement of Coastal Ecosystems [~
Subject to Dislocation by Sea-level Rise £ MARYLAND
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Smart, Green & Growing chomlco County) MD

ERT 0 Va
§

% Structures

1. Coastal lands with little to
no hardened shorelines and
other barriers

Adaptation Strategy: Facilitate Landward and Upstream Movement of Coastal Ecosystems
Subject to Dislocation by Sea-level Rise £ Ma
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MARYLAND : :
Smart, Gr:.’g & Growing Wl C O ml C O C O untY) MD

Coastal Land Criteria

Ocean City, MD
e Developed Land cean City

» Barrier to inland migration of
ecosystems
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MARYLAND

Smart, Green & Growing Wi C O mi C O C O untY) MD

’ Developed Areas \

Structures

2-5ftSLR

2. Suitable undeveloped e

’ E
uplands under 0-5’ sea level High Priority 1
rise

Adaptation Strategy: Facilitate Landward and Upstream Movement of Coastal Ecosystems
Subject to Dislocation by Sea-level Rise
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ARYLAN . .
Smart, Green & Growing chomlco County) MD

" Developed Areas \

Structures

-5 ft SLR

2. Suitable undeveloped
uplands under 0-5" sea level
rise

High Priority Bl

High Priority Gl

4 |
Adaptation Strategy: Facilitate Landward and Upstream Movement of Coastal Ecosystems
Subject to Dislocation by Sea-level Rise £ MARYLAND
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Coastal Land Criteria

e |ntact Coastal Wetlands

» Intact coastal wetlands may
help facilitate accretion and
recruitment inland
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B |

Wetlands
- Developed Areas

3. Intact wetland migration
corridors

Adaptation Strategy: Facilitate Landward and Upstream Movement of Coastal Ecosystems
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i Wetlands
" Developed Areas
" —
S‘) j . Structures |
"‘ : ft SLR
/\N |
. . Lo 0-2ft SLR |
3. Intact wetland migration A
corridors
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ARYLAN . .
Smart, Green & Growing WIC O mlc O C Ounty, MD

o
4

~

Coastal lands with little to no

hardened shorelines and

other barriers

2. Suitable undeveloped uplands
under 0-5’ sea level rise

3. Intact wetland migration

corridors

igh Priority Bl
120- 150
igh Priority Bl Aquatic
High

Wetlands

igh Priority Gl
04-104

o

Adaptation Strategy: Facilitate Landward and Upstream Movement of Coastal Ecosystems B
Subject to Dislocation by Sea-level Rise L MARYLAND

DEPARTMENT OF
MNATURAL RESOURCES




MARYLAND

S?ﬂ-ﬂ?‘{, G?'L’Eﬂ é’ G ro H)iﬂg

hester Co ity
Greeninfrastructures

5
P

eha

Dorchester County
Il B/_High Priority_Dorc
GI_High Priority

[]

L '/ MARYLAND

DEPARTMENT OF

MNATURAL RESOURCES



il
MARYLAND

Sﬂ!ﬂ?‘l; G?"(.’E?I é’ G ro H)iﬂg

Shoreline
Barriers:

* Marinas

» Bulkheads
* Rip rap

« Wharf 3%,
. Jetty o
* Groin Field

* Dilapidated bulkhead
» Debris

» Breakwater

Dorchester County|
Il &1 _High Priority_Dorc
GIl_High Priority
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Sensitivity of lands to climate change impact at both spatial and temporal scale
— Sea Level Rise
— Storm Surge
— Shoreline Erosion

Landscape or Site-level Characteristics that Support Climate Change Resilience
— Blue and Green Infrastructure High Priority Areas
— Adjacency to Protected Lands
— Intact natural shoreline buffers (marsh and dunes)

Restoration Potential and Management Considerations to Enhance Resiliency
— Septic Tank and Hazards Removal
— Structural Barrier Removal

Mitigation Potential/Opportunity
— Reforestation to Restore Habitat and Sequester Carbon
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The Future is Very Near and Real...

We must take action to safe guard key coastal habitats for future
generations by adapting land conservation practices
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