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Agenda

This Roundtable, From Data to Conservation: How Maryland's Land Mapping Tools Support Conservation Strategy,
will highlight the State’s land conservation data and interactive mapping tools. Presentations will include a refresh
on the State’s efforts to collect comprehensive land trust and local conservation organization, an overview of the

different types of data that have been received and updated (since March 2024) and a closer look at how to use
Maryland’s mapping and planning tools.
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Maryland'’s

MERLIN

MERLIN Online is part of the MD
iMap mapping system. MERLIN
allows users to view spatial data and
to use that information to make
better informed decisions. It allows
users to produce a custom map of
any location in Maryland, including
their choice of base maps and data
layers.

Mapping Tools

GreenPrint Map

The GreenPrint map displays
Targeted Ecological Areas, lands and
watersheds of high ecological value

that have been identified as
conservation priorities by DNR. The
map includes the Parcel Evaluation
Tool which provides a Conservation

Benefits and Ecosystem Service
Assessment Report Card for every
land parcel in Maryland.
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Resilience and
Restoration Map

The Resilience and Restoration Map
supports restoration and climate
resilience activities in Maryland. The
tool contains a collection of
environmental, hydrological, and
social datasets to support landscape
and parcel assessment activities. The
map includes the “find opportunities”
tool.
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Coastal Atlas

The Coastal Atlas that allows state
and local decision-makers to visually
analyze and explore coastal and
ocean data layers for project and
planning purposes. In addition to the
coastal datasets, online tools have
been developed to help address
specific coastal issues.



A big THANK YOU to today's planning
team and presenters!

Elliot Campbell, PhD (Watershed and Climate Services, DNR)
Kevin Coyne (Watershed and Climate Services, DNR)

Deborah Herr Cornwell (Natural and Working Lands Unit, MDP)
Rachel Bacher Donnelly (Watershed and Climate Services, DNR)
Jason Dubow (Research, Review and Policy Division, MDP)
Meagan Fairfield-Peak (Geospatial Data & Analysis, MDP)
Rachel Marks (Watershed and Climate Services, DNR)

Ellen Mussman (Geospatial Data & Analysis, MDP)

John Turgeon (Maryland Environmental Trust, DNR)
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Importance

“For decades, partners of the Chesapeake Bay have permanently protected
lands with cultural, historical, ecological and agricultural value by holding
easements, accepting donations and purchasing properties and development
rights. Because protected lands can support sustainable fisheries and wildlife
habitat, protect clean water and healthy watersheds, and preserve our
cultural values, putting land under protection is one way to ensure the
watershed withstands population growth and sustains the plants, animals and

people that live here.”
Chesapeake Bay Program. “Protected Land In The Chesapeake Bay Watershed Hits 9.1

Million Acres”. 2023. https://thebaynet.com/protected land in the chesapeake bay watershed-hits-9 1 million-acres/



https://thebaynet.com/protected
https://thebaynet.com/protected
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Outreach for Land Trust Maryland Protected Lands -
Conservation Data - March Private Conservation Lands

2024 Webinar Recap el BUEIOrERINE
MD iMAP Data Catalog (DOIT)
MET identified 55 conservation organizations ArcGIS Online for Maryland
working to protect land throughout the state of
Maryland .
sSummary
In March 2024, MET held a joint webinar with .
DNR and MDP to discuss ways land trusts can Maryland Protected Lands - Private
share their information so that it can be added Conservation Lands

into the state’s datasets.



Project Summary

Goals:

To collect the very best and most
comprehensive land trust and private
conservation organization data.

Provide accurate mapping of land trust
data.

Ensure that all of solely held land holdings
are distinguished and publicized online,
such as through the Maryland Protected
Lands Dashboard, MERLIN and MD iMap.

Purpose:

Provide an accurate picture of what lands
are currently protected. Information can be
used by land trusts to prioritize protection
of new land.

Mapping GIS data enables the Chesapeake
Bay Program to track progress toward the
Chesapeake Bay Watershed agreement
goals.

Ensures that measurements of progress
towards cumulative land preservation
goals (e.g., 40% by 2040 goal) are accurate.



Tabular vs. GIS Data for Private Conservation Lands

Tabular Data (shown on Dashboard)

® Includes the exact acreage of the
easement based on the deed

e May or may not include GIS data

® Reported through LPPRPs (last updated
2022)

GIS Data

e Often includes the entire polygon

e Could be co held with over easement
holders such MET, MAPLF, Rural
Legacy

® Provided to Counties for their
integration or provided directly to
DNR/MDP to include on iMap

e Visualized in mapping applications
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Data Collection - Tabular

Land Trust Tabular Data with macros T & &

File Edit View Insert Format Data Tools Help

Q. Menus

-

A

Tax Map
number

o eS8 T 100% | 6§ % O 0 23| calibi + —-[n|+|B I 5= A 3% H ii- E-ivpRlvA~
fie Tax Map
g - c 5} E F G
Parcel number Tax Account ID (Account identifier only, do not include Street address (according to Legal acres (Total Date
county code, subdivision or district) If multiple, separate  SDAT) acreage of easement/fee
by commas. legally protected title was
deeded area) recorded
25 a7 3100 CHILDS 5T, BALTIMORE 212 - 46.845 2022/09/15
66 159, 0048, 0028, 00: 2047628, 02047644, 02047601, 03047636, 03047598 QUINDOCQUA RD, RUMBLY POIl' Somerset = 148 1992/06/29
25 56 300018674600 20 NORTH SHORE RD, PASADEN: Anne Aruna ™ 368.95 2002/07/24
25 9 2085631 676 DOUBLE OAK RD, PRINCE FR Calvert e 140 1998/10/24
21 b 6026648 44296 SOTTERLEY LN, HOLLYWO St. Mary's ~ 33.309 1996/04/25
5 0296, 0296 012535, 012527, 0125185, 012457, 012483, 012462, 012454, Marshall Holl Rood and Bryan Rc Charles > 16 2004/04/19
16141 TRENTON RD
75 75 S1409NN75 [1BPERCN MDY 71155 - 48 928 20n2/1n/29

o B WY B~ =

Name of the primary funding source Additional funding source(s).
{but see instructions for more detail) If multiple, separate by
commas.

Maryland Environmental Trust Eas ~
Maryland Environmental Trust Eqs ~
Other ~ | County Preservation Program
Maryland Environmental Trust Eqs ~
Local Protected Lands — Protected ~
Maryland Environmental Trust Eqs ~

Rural | eancy Pronerfiss o

Our spreadsheet is designed to capture the necessary data to identify and map your organization’s

protected lands.

Includes the exact acreage of the easement based on the deed

Includes the same fields as our GIS (with additional information for mapping purposes)



Instructions for the spreadsheet

N ——— e ey e e
Owner Name Local Owner Public Access Easement Holder Type _ Date of Establishment Unit Name Legal Acres Acreage of Public Accessible Areas Weblink State Name Comments

Required Fields Not Required Fields

® Column highlighted in yellow are required
fields

O  Location based field; Tax Map, Parcel Number,
Tax Account ID, Address
o0  Date Recorded (YYYY/MM/DD)
O  Other Program Name - secondary funding
sources
O  Legal Acres
e Columns highlighted in Bféen with ag™
are required fields and have a drop down
menu for selecting values.
o0  County - MD Jurisdiction
O  iMap Category - name of funding source
O  Category - Fee, Easement, Unknown, or Other
o0  Easement Holder(s)

Source Protected Area ID - Easement
identifier

Local Name - Public Name

Owner Type

Owner Name

Local Owner

Public Access

Easement Holder Type

Date of Establishment (YYYY)

Unit Name

Acreage of Public Accessible Areas
Weblink

State Name - Maryland

Comments



Data Collection - GIS data

. ‘ Jagargtand T ashingtomy- {1 JE \_ Cecil Coun 7=
e May not include the exact acreage; W7 o & e o [l T ”\
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Outreach for Land Trust
Conservation Data -
March 2024 (recap)

The current MD iMap Private Conservation Lands
layer has data from 22 organizations:

Accokeek Foundation

Conservancy for

Long Green Valley

The Aspen Institute

Charles County Conservancy
American Chestnut Conservation Alliance | MD Ornithological The Manor
Land Trust Society Conservancy
Catoctin Land Trust Eastern Shore Land North American Land | The Nature
Conservancy Trust Conservancy

Chesapeake Bay
Foundation

Gunpowder Valley
Conservancy

Potomac Conservancy

Wildlife Trust of
America

Chesapeake Wildlife
Heritage

Izaak Walton League

Save Historic Antietam
Foundation

Chesapeake Wildlife
Heritage

Land Preservation
Trust (Baltimore
County)

Stronghold,
Incorporated

219 of the 604 records (36%) are from the Nature

Conservancy.




Fall 2024 Statewide Local Protected Lands Update

MDP updated the out-of-date GIS data for the Local Protected Lands, Transfer and Purchase
Development Rights, and Private Conservation Lands that are available on iMap.

&Maryland

DEPARTMENT OF PLANNING

Statewide Local
Protected Lands Update

2024 Update of GIS Data for Local Protected
Lands, Transfer of Development Rights,
and Purchase of Development Rights

Geospatial Data & Analysis, Maryland Department of Planning (MDP)
March 28, 2025
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Fall 2024 Statewide Local Protected Lands Update

e Standardized the protected lands data by drawing on established practices from the
Chesapeake Bay Program and the Protected Areas Database of the United States (PAD-US).

e Aggregated county-submitted GIS data from Land Preservation, Parks, and Recreation Plans
(LPPRPs) and the Rural Legacy Program and iMap

e Shared back with the counties for review and adjustment.

Data
Standardization

* Chesapeake Bay
Program

¢ Protected Areas
Database of the

United States (PAD-

us)

. Check Qut the
Aggregate County- Share and Review
: Protected Lands
Submitted GIS » Shared aggregated Storymap!
Data data to the Counties
o lard Eresamalimr ¢ Counties review and E' "

adjust for accuracy

Parks, and Recreation
Plans (LPPRPs)

¢ Rural Legacy

https://storymaps.arcgis.com/stories/3a0594fef3944e7dbbed4b3f4bf535939 E o



Allegary Washington

u u " County County I Cecil County
Participated In Ny ot | e

County County
Data Review ot S ancany
Maontgomery
County -
*Anne Arundel *Garrett pundel
Prin i County Caroline
° 1 H ° c.i County
Baltimore City Harford P Geore's S
*Baltimore Cou nty *Howard Participated in Review Calvert
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*Charles *St. Mary’s
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*Frederick



Updated Private
Conservation Lands

*Anne Arundel
*Baltimore County
-Baltimore City
*Caroline

Carroll

Cecill

*Charles

*Dorchester

*Frederick
*Garrett
*Harford
*Howard
*Queen Anne’s
*Wicomico

\Worcester

/ Allegany
/ County
Garratt -/
f‘
i
Legend

Participated in Reviergv
Yes
o A
Private Conservation

Lands Update

Yes
No
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_ Allegany \ Wasthtun /'/

Updated Private i=talhe) m\m
Conservation Lands ) -y

Additional (properties/acres)
*Anne Arundel (70/729) *Frederick (63/378)

*Baltimore County (8/382) +Garrett (2/5) " Legend

-Baltimore City (42/55) ~ +Harford (39/4 i

eCaroline (6/771 ) Howard (25/8 I-‘riw:le. Conservalion
Iﬂd; Update

«Carroll (8/353) *Queen Anne’ -

*Cecil (24/1,257) *Wicomico (14 ,

*Charles (0/0) *Worcester (6/616)

*Dorchester (0/0)

Total = 313 properties / 6,270 acres



Next Steps for Private
Conservation Lands

If you are a conservation organization and want to provide
us Private Conservation Land data directly, please contact
us at:

Kevin.Coyne@maryland.gov

If you are providing your county with your data, please
reach out to them to ensure they are sending us data, or
contact Ellen.Mussman@maryland.gov



mailto:Ellen.Mussman@maryland.gov
mailto:Kevin.Coyne@maryland.gov

The Maryland Protected Lands Dashboard displays the current status of

TraCki ng M D Maryland's land preservation efforts and to access the tabular data that

informs the dashboard as well as available land preservation GIS data.

Protected Created in coordination with DNR and Planning's Geospatial and Data

Analysis Unit, the dashboard incorporates data from local, state, federal,

Lands and non-governmental preservation programs.

Total Protected Acres Statewide Acres by Category Statewide 30% by 2030
(Based on Tabular Data) : :

1,875,719 52,871 101%

Total statewide acres protected by all Acres protected by private conservation Progress towards meeting the Statewide

categories. : organizations. 30% by 2030 Land Conservation Goal
Best available data as of March 2025 Best available data as of February 2024 :



Mapping Common Datasets

ono

Maryland iMap

MD iMAP is the authoritative source for GIS
data, maps, and applications for the State of
Maryland. The data in iMap feeds the
MERLIN and GreenPrint applications

Pratected Lands by Ownership (2011-2022)

Chesapeake Bay Progress

State agencies, in collaboration with land
trusts and local partners, are the largest entity
contributing to land protection: they own
approximately 45% of the protected acres in
the watershed.

Protect Areas Database of the
United States (PAD-US)

PAD-US is the nation’s official inventory of
public open space and private protected
areas. https://www.usgs.gov/programs/gap-
analysis-project/science/protected-areas




Maryland Protected Lands Dashboard

Protected Lands in Maryland

All en town u
Ec/h

Pittsburgh
Reading
Trenton

Philadelphia  Toms Riv

Harri

Staunton

Richmond
Lynchburg

Esri, HERE, Garmin, US PA, NPS | MDF, MD iMAF, Ellen Mussman, ellen.russrman...

1 Map b

Powered by Esri

Protected Lands Acres by

Category
MET 142 566
B MALPF 370,005

@ Loc:l PDR/TDR 236,590

Private
Conservation 52,871

Orgs.
B MARBIDCO 2,847

128,620

B Rural Legacy

ISTEA/ Forest
Legacy/CREP/ 26,287
FRPP-ACEP

Filter data with county filter
Best Available Data as of March 12, 2025

4 Land Protection Category Pie Chart

Total Preserved Acres

1,875,719

Filter data with county filter. Best Available Data as of March

Statewide 30% by 2030 Land

Conservation Goal
1,856,889 acres of 6,189,629 total land ac

1.876M

0 1.857M

rogress

Statewide Agricultural Land Preservati

Easement Goal Progress
Towards 1,030,000 Acres

909.7k

https://maryland.maps.arcgis.com/apps/dashboards/0f3ffd3350b24b17bd3b8e1705af3df5



https://maryland.maps.arcgis.com/apps/dashboards/0f3ffd3350b24b17bd3b8e1705af3df5

Maryland the Beautiful Act
CH546

The Maryland the Beautiful Act of 2023 established
ambitious land conservation goals: conserve 30% of the
state by 2030 (30 by 30) and conserve 40% of the state by
2040 (40 by 40).

The Maryland the Beautiful Act requires the Sustainable
Growth Subcabinet to develop and publish a plan that
outlines how to meet the goals in the legislation, provide an
annual report on the state’s progress, and update the plan at
least every five years through 2040.




Progress to date:

Through the combined efforts of state agencies, local
governments, the federal government, and nonprofit land trusts,
the first goal to conserve 30% of Maryland land (1,856,889 of
6,189,629 land acres) was achieved in 2024, well in advance of
the 2030 goal year. The Maryland Department of Planning’s
Protected Lands Dashboard is regularly updated to show
progress toward the 40 by 40 goal.

2023 |

2024 |

2024 |

2024 |

2025 |

Ehe New dork Eimes

50 STATES, 50 FIXES

Maryland Protected Nearly a
| Third of Its Land, and It's
Reaching for More

Nine states have set goals to conserve 30 percent of their land by
2030. Maryland got there first.

Protected Lands in Maryland

First Maryland the Beautiful Plan was completed (available online)
Greenspace Equity Program launched
Maryland achieves 30 by 30 goa| Smart Growth Subcabinet Five-Year Plan

First annual report completed (available online)

Next annual report is due end of 2025



Thank you!

Maryland Department of Planning

® Meagan Fairfield-Peak (Lead GIS Analyst, Geospatial Data & Analysis)
Maryland Department of Natural Resources

e Kevin Coyne (Division Director, Center for Geospatial Products and Services)
Maryland Environmental Trust

e John Turgeon (Director)

e Michelle Grafton (Outreach and Engagement Manager)

Special Thanks to all the Land Trusts!



Questions?




From Data to Decisions:

How Maryland’s Mapping Tools Support Natural Resource
Management Strategies

— R

Rachel Marks
Elliott Campbell

Watershed and Climate Services
Office for Socioecological and Geospatial Science
Maryland Department of Natural Resources

Email:
Rachel.Marks@maryland.gov
Elliott.Campbell@maryland.gov



Discussion Objectives

e What data layers are available to guide conservation and
restoration planning and decision making?

e What web-based maps and tools are available for viewing and
“analyzing” this data?

e How can these data and tools be applied to various types of
activities?



Discussion Objectives

Conservation

Maryland Green Print

-+

Parcel Eval tool

Restoration

Maryland Restoration
Resilience Mapper

-+

Find Opportunities tool




Maryland’s
GreenPrint

Link to Map



Maryland’s GreenPrint Map

Allv:-n!on. =
The GreenPrint map displays Targeted Ecological Areas Q egend
(TEAs), lands and watersheds of high ecological value == 540
= > 41 Focal Areas

that have been identified as conservation priorities by W
N Reading Targeted Ecological Areas

the Maryland Department of Natural Resources (DNR)
Harnsburg

L (0)1

The Parcel Evaluation Tool LH! provides a \
Conservation Benefits and Ecosystem Service Protected Lands by Category

Assessment Report Card for every land parcel in >

Maryland. Ecosystem service value does not equate to / n .- PTY = 5251 Phili DNROwned Lands and Conservation Easements
a Fair Market appraisal. The Report Card values reflect 24541t l"bﬁéﬁon . DNR Owned Properties

many of the ecological priorities established for DNR Owned Properties - Submerged

Lancaster

Stateside Program Open Space (POS). To provide .-v-,}n{;,;f,on
feedback on the Parcel Evaluation Tool please email T ST T Dl e - - e AT - : I Conservation Reserve Enhancement Program
i r ] < Ha - baeg et W R /
Kevin Coyne at kevin coyne@maryland.gov. wn—— PSS / N “’:J\ ¢ 3 B ForestLegacy
The GreenPrint map also displays information about ,.‘f /54 \:(n ;/ 1 2, Other
four of Maryland's most active State operated land 23 Py Mar "}“1"'—2}’ N i ( y
conservation programs: s x ’ b ;w,' il Rural Legacy Properties
7y LT
« Program Open Space (POS) - Stateside, | /’

MD Environmental Trust Easements
Dover !

{ Forest Conservation Act Easements

MD Agricultural Land Preservation Foundation
Easements

« the Maryland Agricultural Land Preservation
Foundation (MALPF),

AL‘!‘;&‘"‘J‘? !
« the Maryland Environmental Trust (MET), o

« and the Rural Legacy Program

GreenPrint offers a way to improve how these programs
work together and assists in steering POS acquisitions Shanaibih
to the TEAs. The TEAs were developed in 2008 and I urg Natonal

then updated in 2011. This maps shows the 2011 ’ - o

Local Protected Lands
I Local Protected Lands - Fee Simple
o Local Protected Lands - Protected Open

version of the TEAs. Therefore, some older acquisitions : Spaces
may not appear in the TEAs, even though they were e il z .
acquired using the TEAs available at that time. The & : i {Consteland Estuanine Land Canssmvation Progion
maps also display other protected land data for 2 SaTRR0D Y
reference F C s Fom > : »{‘ .
3 | Charlottesville A PR 4 Private Conservation Lands
More details can be found at P é 4021 38 1 B
http://greenprint maryland gov/faq/ s K )
and v . . Protected Federal Lands
http//dnr maryland.gov/ /] ments/GreenPrint- f TR .
lands-are-important pdf o) 2T
r Transfer Development Rights and Purchase
The addition of land conservation acquisitions to this r - BavelopmentRighes
O £ Richmeond

map is an ongoing process and may not represent * y . Transfer Development Rights
what is currently protected. The POS-Stateside and : )
- e - . . . . . - N R C—

. Purchase Development Rights




Maryland’s GreenPrint Map

Operational layers

3 County Boundaries

v

O

Tributary Strategy Basins

Blue Infrastructure Watersheds

i Stronghold Watersheds

Forests Important for Water Quality

Ecosystem Services

Parcel Boundaries/SDAT data

i Stream Use Classes 2019

Federal Lands

Protected Lands Acquisitions 2007-2018

Protected Lands

i Coastal Resiliency Assessment

Wetland Adaptation to Sea Level Rise

Sea Level Rize Vulnerability

Focal Areas

Parcel Boundaries

BioNet - Biodiversity Conservation Network

: Wetlands

: Tree Canopy Cover

Maryland's Habitat Connectivity Network (HCN)

— Green Infrastructure (ARCHIVED - superceded

by HCN)




Theme 1:
Wildlife and Rare Species Habitat
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Maryland’s GreenPrint Map
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Maryland’s GreenPrint Map

Add Data

\'M/\x YLAND

| 3

GreenPrint

Data can be added 1n MD Statewide Composne Locato T d‘ﬁ r

several ways:

- By searching for '@ Gt & £ :
a layer from MD . : ‘ 5 ' e
iMap

Search URL File

MD iMAP Data v schools

(O Within mep... Type ¥ Relevance v '

¥ Maryland Education Facilities - Higher Ed...
@ Feature Service by mdimepdatacatalog

ADD  DETAILS
- By copying and Morfard Edcnon s .
pasting a

service URL

REMOVE  DETAILS

softheiihn y MD_COVID19_SchoolReopeningMetrics
* Institution = =
X Festure Service by mdimspdatacatalog

ADD  DETAILS

9% Maryland Libraries - Libraries

Festure Service by mdimapdstacetsiog

ADD  DETAILS

- Byuploading a
zipped shapefile ki

P9 Maryland Housing Designated Areas - BR...

Feature Service by mdimepdatacstalog "

ADD DETAILS

""" Maryland Land Use 2018 - Land Use
@ Feature Service by mdimepdstacatsiog
ADD DETAILS

Maryland Education Facilities - PreK thru 12 ! 9" Maryland Land Use 2018 - Land Use Labels “
Education (Public Schools) - PreK thru 12 Feature Service by mdimapdatacatsiog y
Education - Public Schools
ADD DETAILS
L
. * 9 Maryland Land Use Land Cover - Land Us...
County Boundaries i P Festure Service by mdimspdstacetslog

ADD  DETAILS

<1 > 12tems ® LAYERS

[ 0102 Foot Inundation
Service URL:
https://services.arcgis.com/njFNhDsUCentVYJW/arcgis/rest/services/Maryland_K_12_Schools/FeatureServer/0

210 5 Foot Inundation

. 210 5 Foot Inundation
510 10 Foot Inundation

B 5o 10 Factinundation

& )
! 2mi
Sea Level Rise Vulnerability
0to 2 Foot Inundation |



https://services.arcgis.com/njFNhDsUCentVYJW/arcgis/rest/services/Maryland_K_12_Schools/FeatureServer/0

Maryland’s
GreenPrint:

Data Layers



Greenprint Data:

Habitat Connectivity
Network



Maryland’s Habitat
Connectivity Network (HCN)

 The Habitat Connectivity Network (HCN)
is a connected network of:

*  Hubs - large contiguous blocks of
forests and wetlands

*  Corridors - linear features connecting
hubs that enable animals and plant
propagules to move between hubs.

*  Gaps - areas of non-natural landuse
that could be potential candidates for

restoration activities

9 B Maryland_Green Infrastructure -_Green Infr
ELEMENT
8 corndor
- hub

- Update analysis uses the Chesapeake { =@ recom

HC _Type

Conservancy Landcover Landuse o e :Rm

Aquatic Corridor: Restorable Gap
dataset, which is based on 1m lidar I
and aerial imagery, collected in o Uyt Corion o

I Upland Hubs

2n1Q/7n1Q I Wetland Hubs



Maryland’s Habitat Connectivity

& B Maryland_Green Infrastructure -_Green Infra
ELEMENT

Network cdBE
e
Original Gl Hubs and Corridors v New HCN Hubs and Corridors

Upland Corridor: Non-Restorable

-

S S8 ke AT :
. e QN
NI R 2 iy




Maryland’s Habitat Connectivity Network
e — e

Allegany 0.10 0.37 0.36
Anne Arundel 0.19 0.40 0.39
Baltimore 0.33 0.65 0.60
Baltimore City 0.19 0.86 0.60
Calvert 0.14 0.36 0.35
Caroline 0.21 0.32 0.31
Carroll 0.33 0.44 0.41
Cecil 0.15 0.28 0.26
Charles 0.19 0.33 0.33
Dorchester 0.19 0.44 0.43
Frederick 0.17 0.37 0.34
Garrett 0.1 0.33 0.33
Harford 0.20 0.38 0.36
Howard 0.40 0.74 0.69
Kent 0.41 0.34 0.35
Montgomery 0.67 0.82 0.80
Prince George's 0.27 0.39 0.38
Queen Anne's 0.31 0.41 0.40
Somerset 0.17 0.50 0.49
St. Mary's 0.15 0.22 0.22
Talbot 0.15 0.24 0.22
Washington 0.20 0.37 0.35
Wicomico 0.09 0.41 0.40
Worcester 0.36 0.45 0.45



Green Print Data:

Ecosystem Service
Assessment



What are
Ecosystem Services?

Ecosystem B

Services S

temperaturesy
What nature provides us

“Benefits gained by people from the environment that are not already
being paid for in a market and are contributing to a marginal increase in
human well-being”

DNR analyzed the biophysical and economic value of separate ecosystem
services provided by forests and wetlands across the state.

Ecosystem Services Q

Total Economic Value

Leveraged existing state and federal models to estimate the biophysical value
of 7 ecosystem services:

,
A

o
4

- Carbon sequestration
- Air pollution removal (8 individual air pollutants)

. ' . . . . . Ecosystem l
- Wildlife habitat and biodiversity potential Sk ks S/yr Acres
s Total S/ yr |$9,789.884,716.00| 4,853,619
- Nitrogen uptake MinS/acre| 400 56,090
Max §/ acre $5,948.00 1 3
- roundwater recharge Avg S /acre | 52,0703 x o
- Stormwater and flood mitigation
- Surface water protection Ecosystem Services (/acre) R
<$500 \ P e '
NOTE: Ecosystem service monetary values are meant to inform decision making and tradeoffs but do not .‘ :;‘°5°0;‘_’s{°:’00 \}:‘}‘ F‘ g y
imply market value or value to be paid by the state for land acquisition B8 £2.500-53.50 A Y e
o8 > 5350 \M“\{, [ SMiles




MET Easements: Ecosystem Services

cokgs cods no2kgs no2ds so2kgs so2ds o3kgs  o3ds P25 kg5 p25ds  plokgs pl0ds cabmts carbds  gwms l.d.s‘MJ.mngmir_d; swimn swds wildimr

e Original ES data provides values at a
30m resolution

e Values for individual ES can are
summarized a the easemen level

e This image shows the total ES value for
a subset of easements

[ < $500,000

[ 500,000 - $1,000,000
I 51,000,000 - $1,500,000
Il 51,500,000 - $2,000,000
Il 52,000,000 - $5,000,000




MET Easements: Ecosystem Services

30,916.56

2.957.22

248,252.56 10,082.21
95,339.87 1,102.24
1,539,019.69 399,372.00
47,160.45 512,920.90
338,159.31 129,736.01
32,079.08 5,668,711.43
10,067,161.64 27,671,556.00
14,852,979.00

70,600,346.00

59,333,351.00

9,434,330.00

188,617,444.34




Green Print Data:

Consrvation Co-Benefits



Conservation Benefit
Assessment

Provides a “star” benefit rating
(1=1ow to 5= high) for each of
seven categories of ecological
benefit at the individual parcel
level

Benefit rating valuation methods
were developed in consultation
with experts from units across
DNR

Values can be used to identify
parcels having desired co-
benefits, or to compare relative
benefits between multiple parcels

Benefit Ratings

%@:tivm The state’s remaining large blocks of forest and wetlands (hubs) and the habitat pathways (corridors) that connect them.
TS Rt O Data Source: Maryland DNR, Green Infrastructure - Hubs and Cooriders. 2005

Kk Kk ko

Rare Species & As described by the Biodiversity Conservation Network{BioNet), these are habitats of the state's rarest plants and
Wildlife Habitat animals, as well as high quality and rare natural communities and other living resources of conservation concern.

b2 8 8 2+4 Data Source: Maryland DNR, BicNet Version 2. 2017

Support of Aquatic Watersheds that support high quality streams and riverine areas that are impertant for aquatic biodiversity and

Life freshwater recreational fisheries.
Data Source: Maryland DNR, Stronghold Watersheds 2011., MDE Maryland Water Quality Tier Il Catchments. 2016,

Fek ok MDE Surface Water Use Class 2014.

Forests Important

for Water Quality Forests for healthy watersheds that are the most effective in preventing pollution to streams, rivers and bays and

maintaining healthy stream hydrology.

Protection Data Source: Maryland DNR Forests Important for Water Quality. 2011.

8.8 8 24

R e Lands and watersheds identified as the most ecologically valuable areas in the State and are preferred for conservation
Kr—e%_g_ funding through Stateside Program Open Space(POS). At least 50% of the parcel must be in a Targeted Ecological Area

YES to meet ecological criteria for POS.
_ Areas along the shoreline where natural habitats, such as marshes and coastal forests, have the potential to reduce the
Coastal Community impact of coastal hazards to the adjacent coastal communities by dampening waves, stabilizing sediment, and

Resiliency absorbing water.

*rAirer Data Source: Maryland DNR, Maryland Coastal Resiliency Assessment - Priority Shoreline Areas and Marsh Protection
Potential Index. 2016.

Future Wetland Areas important for inland wetland migration resulting from sea level rise that will support high value coastal habitats of

Habitat the future.

D S aaratd Data Source: Maryland DNR, Maryland Sea Level Rise Wetland Adaptation Areas. 2016.

Proximity to Conservation opportunities located near other protected land areas contributes to landscape scale protection which is

Protected Lands  key for conserving healthy aguatic and terrestrial ecosystems.

b 8.8 884 Data Source: Maryland DNR and Dept. of Planning, Protected Lands. 2017.




GreenPrint:

Parcel Eval Tool



Maryland’s GreenPrint Map

100 Community Place

Bionet

Ecosystem Service:
Wildlife Index

Habitat Connectivity Network

v 18 e x o+

© % letps/igeodatarmd govremonint/

Can visually compare data
layers for area of interest

Can
click
on a
data
layer
to get
value
for
that
area



MD DNR Parcel Evaluation Tool

« The Parcel Evaluation Tool provides a
Conservation Benefits and Ecosystem Service
Assessment Report Card for every land parcel
in Maryland

* Report card values reflect many of the ecological
priorities established for Stateside Program
Open Space (POS)

« Additionally, land trusts have asked for this
information to help them target and evaluate
lands for protection, as well as to document

conservation values for tax benefits Two components:

1) Conservation Benefit Assessment

e Tool compliments existing internal DNR parcel
evaluation process 1) Ecosystem Service Assessment



MD DNR Parcel Evaluation
T o = e _—

[ 100 COMMUNITY PL, CROWNE X ‘ Q ]

rcel Evaluation 1

»

for 100 COMMU

<& Conservation Benefits Assessment

Account ID:02020009007 1398

Tax Map:0038
Parcel ID:0364
Parcel size:54.53 acres
Targeted Ecological Area: 1.56 acres

Ratings are partially based on field surveys, but not all I
parcels have been surveyed. The data used to rate parcels
are updated as new information is gathered and processed.
Ratings may not reflect the most recently gathered data
available or the parcel's actual ecological value if surveys
have not been conducted.
Benefits Rating Ecosystem Services

—_—
Habitat Connectivity @ KAk
Rare Species & Wildlife Habitar @ it totod
Support of Aquatic Life (] *kTRE
Eorests Important for Water Quality Protection O xxxzr
Targsted Ecological Area @ YES
Coastal Community Resiliency (i} fatotototol

re Wetland Habitat @ it
Proximity to Protected Lands (i} *hkkk o

-+-| -76.609 39.023 Degrees

[

PSR VAP, MDP, SDAT | MD iMAP, SHA | County of Anne Arundel, VIT

Can print
report



51325, 120 P ‘aboutblank

. &w Conservation Benefits Assessment
MD DNR Parcel Evaluation Tool -

e

]

Parcel Analyzed

Account ID:020200090071398

4228.76
77.30

$16,765.00
$306.44

1.00
No Data

$1,421.00
$25.97

| Benefits Rating I Ecosystem Services

mbin Habitat Connectivity Q sk ok ks
2.08 $31,771.00
NoData  $580.73 ! Rare Species & Wildlife Habitat o *k T
Support of Aquatic Life i ] *ok
3033 $17,853.00 Forests Important for Water Quality Protection 0 Wk ki ir
No Data $326.33
Targeted Ecological Area 0 YES
$312.68 . . o
No Data Coastal Community Resiliency L g=0=4
No Data
Future Wetland Habitat o T
27.68  $3,930.45 No Deta Proximity to Protected Lands i ] Kk kK

No Data $1,321.53




MD DNR Parcel Evaluation

B GreenPrint X o+
« > C 25  https://geodata.md.gov/greenprint/
IMARLAND GreenPrint User Guide ~Parcel Eval 101

100 COMMUNITY PL, CROWNS X ‘ Q ]
r 100 COMMU.

Show search re

isooﬁ
perty/Pag

42.87 $312.68

27.68  $3,93045

4228.76  $16,765.00
77.30 $306.44

1.00 $1,421.00
No Data $25.97

Parcel Boundaries: 020200090071398

https; datmaryland.g P
County=02&SearchType=ACCT&Distri
UPDT2019 2T

2023MAR
No Data $326.33

No Data $0.00
No Data $0.00

No Data
NoData  $1,321.53

J‘ * For these services, biophysical values are reported as the
| average index value across the parcel(s).
= ** Per.acre values are calculated based on the extent and
type of forests and wetlands within the currently selected
parcel(s). These values are unique, and should not be
applied elsewhere.

An official website of the State of Maryland. Here's how you know v

¥ Maryland.gov

uide to searching the database

Search Result for ANNE ARUNDEL COUNTY

View Map No Ground Rent Redemption on File

Special Tax Recapture: None

0038 0013 0364

None

District - 02 Subdivision - 000 Account Identifier - 90071398
‘Owner Information
STATE OF MARYLAND DEPT GEN SVCS

GENERALS HWY egal Descript
CROWNSVILLE 21032-0000

Neighborhood Sivision: tior K

3200002 000 2024

286262 SF 623400 AC

OFFICE BUILDING / c4

Value Information

Area  Property Lan

No Ground Rent Registration on File

EXEMPT COMMERCIAL
NO

ddn C/O OFFICE OF REAL ESTATE efer /05070/ 00885
300 W PRESTON ST RM 601
BALTIMORE MD 21201
Location & Structure Information
6234 ACRES

GENERALS HWY
CROWNSVILLE

liv=000 MDP, SDAT | MD iMAP, SHA | County of Anne Arundel, VIT

H £ Type here to search

Can directly access SDAT
property records by clicking
in parcel the clicking “More
Info”



GreenPrint:

Parcel Eval Tool -
Additional Ideas



Conservation Opportunities:

Site Level Ideas

e Visually compare parcel level conservation
co-benefits and ecosystem service values of
interest

e Use select by attributes to select parcels
based on desired thresholds of desired
attributes

Climate Resiliency

Habitat Connectivity

HEEE

.

Islan onal
re

[ TR S S R L IR T




Summary GreenPrint Use Ideas

Within GreenPrint:

o Visually “analyze” and compare data layers for area of interest
e Manually add study area polygons or additional context layers

e Use parcel eval tool generate and compare parcel level reports of ecosystem services and
conservation benefits

Outside of GreenPrint: (with some g gkj]|s)

e Visually compare parcel level conservation co-benefits and ecosystem service values of
interest

e Use select by attributes to select parcels based on desired thresholds of desired attributes
e Calculate conservation co-benefits and ecosystem services summaries for areas of interest



Maryland’s

Restoration and Resilience
Mapper

Link to Map




Maryland Restoration and
Resilience Map

This webmap provides a central platform to
visualize DNR”s suite of restoration opportunity,
restoration co-benefits, and flood vulnerability
and risk data

The webmap also includes a _ind Opportunities

Tool, which allows users to search for restoration
opportunities based on desired criteria, such as
location (specific county or watershed),
restoration type/opportunity size acres), specific
potential co-benefits

The tool provides a table that highlights all
parcels meeting the defined criteria, as well as a
summary of relevant attributes for each parcel

The underlying parcel shapefile containing parcel
level values is not currently publically available,
but can be provided to partners who would like to
use it for subsequent desktop analysis.

2% Restoration and Resilince Mapper 000000
Map Layers Legend > || prnecile Find Opportunities
+ % Q
Boundary
i1 > Reference B e = () Aspen Hil y - - » Select geographic area to search
Layers National
o PR 1 A D AN AN it rda
Restoration N
I dOp‘p(‘:rlumly R 3
ata layers b
Y Bethesda. @ n gAm\apoﬂs Chester » Select restoration opportunity type
Reston (=] 3
Restoration & AR 1278
$ = Apply
., Potential Co- & ] 3
7 Benefit data \
layers Washington
7] F g » Select parcel criteria
. Ecological Jp
Y F een [errévilie Apply
Assets Annandale 35, Maryland PPly
) —— S oNexandria " cymp springs
i1 > Aquatic Assets % Springfield !
Be Fairfax Clinton 1 » Select co-benefit criteria of interest
Opportunity »bot =
e = — o
Food SN e P o
i > wulnerability B e e fa Selected features: 0
Analysis paccy. o Waldorf 2
0mi Esri, CGIAR JGRRRII ity of AnnieArundel, M-NCPPC, VGIN, Esti, TomTom, Garmin, Saf... _Powered by Essi
oy Landcover % s
Landuse ¥ Opportunity Parcels  MD StreamHealth - Stronghold Watersheds  MD Shellfish - Oyster MD >
Social -
Seaich ol e
3 > Valnerability B A ~| | ]l eo
Layers a
BAccTD ¢ ... B Airqualityscore ¢ - @ Parcel area(acres) ¢ - @ Total carbon sequestration potential (kg) ¢ -+ @ Carbon ’
0101088483 1 139 1,409 1
0101088491 1 1.09 12 1
—— »

‘
Total: 523,305 | Selection: 0

Primary audience: project reviewers and external partners that

may be evaluating restoration alternatives and submitting
proposals



Maryland’s Restoration and Resilience Mapper

More thorough explanation
of tool functionality here

2 Restorationand Resience Mapper 60000006

. Map Layers Legend > | Prstecife S Find Opportunities
Can switch . + J B ik tasmery AT Q
Natural
between 3 Eeference By ws = '\1_;;) Aspen Hill EM‘;‘:::“‘M 55 » Select geographic area to search
« ” Ayers National
Data Layer o Capial parks s R,
d Restoration -
an > Opportunity 4] ‘ i
« » data | pa— - € :
Le end ata layers Bethesda & Arunde Annapolis Chester » Select restoration opportunity type
Rests = 2
lon
View Restoration 9 k &) Bowie JaR Aol
Potential Co- # ! { pply
Benefit data hi
layers Washington
Can turn , @ t i » Select parcel criteria
5t Ecological A8
% ¥ > ees | Centréville
data layers O ot Arvandale g S Apply
on/off in ) _ e _ Meandna T camp springs
“ ” i1 > Aquatic Assets B e Springfield taid
Data Layer @ Fair sax Clinton » Select co-benefit criteria of interest
3 9 Opportunity : . Talbot
. oo |
view o Parcels 3 A QR
e £ Chesapeake S
Flood Piscataway Park Seach O
> vulnerability & W @ it {@ Selected features: 0
Analysis °Waldor'
I 10 mi l Esri, CGIA| of AnneArundel, M-NCPPC, VGIN, Esri, TomTom, Garmin, Saf. Powered by Esri
Landcover %
Landuse ¢ Opportunity Parcels MD StreamHealth - Stronghold Waters! hellfish - Oyster Sanctuaries MD BiodiversityConservationN »
Social . . ||| 90
> Vulnerability P aee 3 See ~ || ®l| 00
Layers

Bacctp ¢ .. B Air quality score & «+- & Parcel area (acres) # «-» @ Total carbon sequestration potential (kg) + +++ @ Carbon i
0101088483 1 1.39 1,409 1

0101088491 1 1.09 12 1

4 ETmm el
Total: 523,305 | Selection: 0

Can view the data tables Can turn table view off/on
associated with map layers by clicking green arrow



Maryland’s Restoration and Resilience Mapper

Search for location

2 Restorationand Resience Mapper 600000

Map Layers Legend > | Prniecille Find Opportunities
+ R v
Boundary S';::;::‘:rm
> Reference B e = »\z;) Aspen Hill E"":'t‘:""' Select geographic area to search Change
Layers National
: contl pars Ry basemap
Restoration
> Opportunity P> een . i
data layers = 2 s 3
Yy Bethesda & Arunde QAnnapohs Chester Select restoration opportunity type

Reston
Restoration \ess/

[
27r
P Bowie g Appl
& Potential Co- ]

Benefit data

. layers cWashington
Prlnt X @ i » Select parcel criteria Measure
Ecological G i
current map , Ecolog P SOSS oo A distance,
. 26 arylan
view e  Nexandria " Campsprings drea,
Aquatic Assets Springfield ‘
b Eairfax Choton £ » Select co-benefit criteria of interest perlmeter
Opportunity @ R ;
|
Parcels 3 el
3% Chesapeake L
Flood Piscataway Park e O
> vulnerability i@ Selected features: 0

Analysis

TomTom, Garmin, Saf... Powered by Esri

R -,r ty of AnneArundel, M-NCPP(

andcover
&
¢ Landuse Opportunity Parcels MD StreamHealth - Stronghold Watersheds MD Shellfish - Oyster Sanctuaries MD BiodiversityConservationN >
Add data _—_—
Social p— ~ =/ o0
> Vulnerability 223 : ~ | ® 00

Layers 53
& ACCTID % ++» B Air quality score § e+ & Parcel area (acres) & <+« & Total carbon sequestration potential (kg) + «++ & Carbon i}

0101088483 1 1.39 1,409 1

0101088491 1 1.09 12 1

{ )
Total: 523,305 | Selection: 0



Maryland Restoration and Resilience Map

Potential
Restoration

Opportunities

Restoration
Potential and

Restoration Co- Resilience
Benefits Decision Making

Flood Risk
and
Social
Vulnerability




Maryland’s
GreenPrint:

Data Layers



Potential
Restoration Opportunities

Upland Tree planting
Riparian Tree Planting
Inland Wetland Restoration

Coastal Wetland Restoration



Tree Planting
Opportunities

e Leveraged Chesapeake Conservancy
“Plantable Area” data, created as part
of the Maryland Forest Technical
Study

e We can look at different thresholds to
narrow down potential tree planting
opportunities

e This map looks at contiguous areas
greater than 1 acre

e Note, this data does not include planting
opportunities on agricultural lands




Riparian Tree Planting Opportunities

e Leveraged Chesapeake Conservancy
“Riparian Land Cover” dataset

e Provides 1m land cover within a 100 ft
buffer from stream lines.

e Land cover grouped into 4 classes:

o  Water

©  Existing natural forest and
wetland

O  Restorable land cover (low veg
and shrub/scrub)

©  Non-restorable (barren and
impervious)

® Note, this data DOES include restorable
opportunities on agricultural lands

Riparian Resotration Opportunities
M water
M Natural Forest and Wetland
Restorable
MNonrestorable



Inland Wetland
Restoration Opportunities

e Leveraged the “absolute
factors” of the
Watershed Resources
Registry (WRR) model,
to consider:

o Soil Type (hydric soil)
o Size of parcel
O Existing and prior land use

Inland Wetland Restoration Opportunity

B

(



Coastal Wetland Restoration
Opportunities

e C(reated a tidal wetland layer
from the 1m LU data

Assawo|

e Leveraged the Sea Level
Affecting Marshes Model
(SLAMM) model for years
2050, 2070, and 2100, to
identify areas expected to:

O  convert from upland to
wetland
O  be completely drowned

e Areas expected to convert
from upland to wetland, but
NOT drowned by 2070
identified as opportunities.

| o

Coastal Wetland Resturatioﬁ Opportunity §7§' %a :
1 e
= + 2 &aﬁr 5o



Potential
Co-benefits of Restoration

Carbon Sequestration
Air Quality Benefits
Wildlife abitat
Watershed Vulnerability



Carbon Sequestration
Potential Carbon (kg in 30 year)

e Combined the plantable area
analysis with UMD model of
potential carbon sequestration
through tree planting over
different time periods (showing
30 years year)

e Larger planting opportunities
with better site conditions will
sequester more carbon

KgC at after 30 years
e Doesn’t consider planting
densities or species assumes oo
native species community B 1,000 1,500

similar to nearby sites) - ;gggiggg

B 2.000 - 4000



Wildlife Habitat
Potential

e Areas thatare not
currently forest or
wetlands, but are:

O located closer to existing
habitat features increases
score)

O located near developed
lands (lowers score)

Wildlife Habitat Potential
0

L U



Air Quality

e Based on the i-Tree Landscape
tool for air pollutant:

O removal rates by tree
canopy

O the economic value of that
removal based on avoided
health costs in nearby
populations

e Applied those rates to the tree
planting opportunity areas




Vulnerable
Watersheds ***

e Looks at 3 criteria for MD
watersheds:

© Change in forest and
impervious area
between 2013 to 2018

O  Proximity of watershed
forest cover to 40%
threshold

O Proximity of watershed
impervious cover to 10
% threshold

e Meant to look at watersheds
approaching “tipping points”
for ability to support aquatic
species

OWashington

"




Flood Risk and Vulnerability
Analysis



Flood Risk

e C(reated alayer representing inland and coastal flooding

o Created harmonized statewide layers for coastal and riverine
CRAB

o MDOT Mean Sea Level 100 year storm flood depth (2050
projection

o MDOT Nuisance Flooding (2050 projection)



Flood Vulnerability

* Represented social vulnerability using census tract level CDC Social Vulnerability ndex (SvI)
o Reclassed SVIto a 1 -5 index, 5 being highest social vulnerability

e Determined likely location of populations within census tract areas using Landsat based 30m
resolution dasymetric data

e (reated layers showing overlap of coastal and riverine flood risk with ANY populated areas

e C(reated layer showmg overlap of coastal and riverine flood risk with SOCIALLY VULNERABLE
populations. T

o § .
‘wmmm§ E
o2




Flood Vulnerability:
Coastal Flooding vs Populated Areas

Map Layers Legend - ) -
r + R v ix A

Flood vulnerability Analysis

Coastal Flood Risk Index (Populated ;
o~

Areas)

« High: 1
o2 y
g L

< Low: 0

LY

Social Vulnerability Layers
(s}

CDC Social Vulnerability Index
(2022) y

SVI2022 US tract

Overall percentile ranking
0.0000 - 0.2500
0.2501 - 0.5000

0.5001 - 0.7500 N

. 0.7501 - 1.0000

SVI12022 US tract - Theme 1
Percentile ranking for
Socioeconomic Status theme
summary

0.000000 - 0.250000

) @ @

0.250001 - 0.500000



Flood Vulnerability:
Coastal Flooding vs Socially Vulnerable Populated Areas

Map Layers Legend
Flood vulnerability Analysis

82
Coastal Flood Socially Vulnerable =

Populations Index (Populated Areas)
« High: 3.403E38
L

< Low: -3.403E38

Social Vulnerability Layers

CDC Social Vulnerability Index
(2022)

SVI2022 US tract

Overall percentile ranking
0.0000 - 0.2500
0.2501 - 0.5000
0.5001 - 0.7500

. 0.7501 - 1.0000

SVI2022 US tract - Theme 1

Percentile ranking for
Socioeconomic Status theme
summary

0.000000 - 0.250000

0.250001 - 0.500000




Maryland Restoration and
Resilience Map:

Find Opportunities Tool



Find Opporunities Tool

Find Opportunities

v

) " Select geographic area to search
The Find Opportunities Tool allows users to search for geograp

restoration opportunities based on desired criteria, such Apply

as location (specific county or watershed), restoration
type/opportunity size (acres), specific potential co-

benefits . .
» Select restoration opportunity type

The tool provides a table that highlights all parcels
meeting the defined criteria, as well as a summary of Apply

relevant attributes for each parcel

v

Select parcel criteria

Apply

b Select co-benefit criteria of interest

Apply



Find Opportunities Tool

v B GreenPrint

X [E SDAT: Real Property Data Searc X ©) Restoration and Resilience Ma; X A% Restoration and Resilience Ma; X B Restoration and Resilience Ma| X o

€ > C 25  https://experience.arcgis.com/experience/56e79cd75fab4fcf8ad017fdce174e14/?draft=true#data_s=id%3AdataSource_1-1922a55beaa-layer-9-1922a562eb8-layer-10%3A1789

,@ Restoration and Resilience Mapper

Map Layers Legend
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MD Watersheds - 12 Digit 8|
Watersheds: 021310030995

88! @ Zoomto

Combined Index of Biotic 214

Integrity
DNR 12 Digit Watershed 02131003099!
Number

HUA 11 Digit 02060004010

HUA 14 Digit 02060004010013

HUA 8 Digit 02060004

{@ Selected features: 1

¢ : : ¥ i A~ > oA LN | }
. i - SN § AR, A 1t lom, Garmin, Saf..” Powered by Esri

& 64°F Rain A~ =

= o

* O &

X

000000

Find Opportunities

v Select geographic area to search

County is

-All -

HUC12 watershed is
-All-

MD 12-digit watershed is
-All -

Apply

> Select restoration opportunity type
Apply

» Select parcel criteria
Apply

» Select co-benefit criteria of interest

Apply

1219 PM
5/13/2025



Find Opportunities Tool

¥ Select restoration opportunity type

Inland wetland restoration
opportunity (acres) is greater than

Upland tree planting opportunity
(acres) is greater than

Coastal wetland restoration
opportunity (acres) is greater than

Forest buffer opportunity (acres) is

greater than

v Select parcel criteria

Parcel area (acres) is greater than

Does the parcel overlap with MD

DMR Gl Hubs and Corridors?

‘—AII—

Does the parcel overlap with MD

BioNet?

‘-AII-

Does the parcel overlap with MD

targeted ecological areas?

‘—AII—

Does the parcel overlap with Rural

Legacy Areas?

‘-AII-

Apply Cancel

¥ Select co-benefit criteria of interest

Air Quality with score (1-5) is

greater than

Total carbon sequestration potential

(ka) is greater than

Carbon sequestration score (1-5) is
greater than

Water supply is greater than

Habitat score (1-5) is greater than

Watershed impervious cover score
(1-5) is greater than

Watershed forest cover score (1-5)

is greater than

Watershed forest change score (1-5)

is greater than

Apply Cancel




Find Opportunities Tool

Search Criteria

Geogl‘aphic Al‘ea' £ Restoration and Resilience Mapper (£) @ Q0 e

Map Layers legend > Opportunity Parcel: Find Opportunities
Dorchester County s . 1001001868 o v x Q
IS v Select geographic area to search
sy % 88| & zoomto &8
R . O N T and County is
. St - = >
estoration Opportunity Type: Sveams o I | @ | [oore .
Coastal Wetland Creation > 1 acre -— JURSCODE poRe HUC1Z watershed i
v Opportunity MD 12-digit watershed 021303060604 -All - v
data layers
HUC12 watershed 020801090306 NTs, MD 12-digit watershed is
Maryland Parcel area (acres) 297.33 F -All - A
Vegetate an
d Buffer SDAT URL View 3
2 Opportu % \/ = Cancel
nity
Areas
v Select restoration opportunity type
Results: es
—_— e s Planting Inland wetland restoration
Opportu % opportunity (acres) is greater than
l 1 d . nities )
3 6 2 parce S se eCte n Inland Upland tree planting opportunity
. Wetland {@ Selected features: 1 (acres) is greater than
Dorchester County with > 1 acre . heesom
. . o on B e 1,000 ft Esri, NASA, - FEM Esri Community Maps Contributors, VGIN, Esti, TomTom, Powered by Esri
p Otentlal WEtland rEStoratl on Qpponu Opportunity Parcels MD StreamHealth - Stronghold Watersheds MD Shellfish - Oyster Sanctuaries MD BiodiversityConservationN » Coastal wetland restoration
O O rtunit nities —_— opportunity (acres) is greater than
pp y Coastal Q, Search =% ||| ]38 i
Wetland Forest buff rtunity ( )
a orest buffer opportunity (acres) is
Restorati Bacctp 2 ... B A quality score % «s« & Parcel area (acres) % «+« (8 Total carbon sequestration potential (kg) & +++ & Carbon 0 greater than
on
Oppoiiu 1001001868 1 297.33 0 1
nities
Reéstoration 1002020319 1 48.84 155,038 2 7 Cancel
Potential Co- b
[ 4 o— »
Benefit data « fl Total: 362 | $lection: 1

Number of parcels selected



Find Opportunities Tool

To investigate

selected parcels: o .
s
Rivers
e  (lick on individual and
. Streams -
parcel row in the Detailed
“Opportunity Parcels” Restoration
it v Opportunity
table data layers
Maryland
. Vegetat:
e  C(lick on “Selected . | dBuffer
B 20
Features” button o
Areas
e  Map will zoom to o Ptk
- Opportu
selected parcel o
Inland
1 Wetland
e  Pop-up will appear that _ B
shows subset of parcel -
pportu
data nities
Coastal
Wetland
e (lickon “View” in s Restorad
™ on

pop-up to open SDAT Opporty
page for selected parcel

Restoration
Potential Co-
Benefit data

e (Can turn on data layers —
of interest to further
investigate parcel

Legend

B e

B

7 S

o )

B e

fg‘ Restoration and Resilience Mapper

1,000 ft

Opportunity Parcel:

MD 12-digit watershed

1001001868

DORC

021303060604

020801090306

297.33

View

(2 User Guide

a7

Opportunity Parcels

IMD StreamHealth - Stronghold Watersheds

f

4

<4

i@ Selected features: 1

tors, |- — =

MD Shellfish - Oyster Sanctuaries MD BiodiversityConservationN >

Bacctp £ .. B A quality score

1001001868 1

1002020319 1

4
Total: 362 | Selection: 1

@ Parcel area (acres) & +++

> | | 88
& Total carbon sequestration potential (kg) % «+ & dhrbon i
1
155,038 2
i3

000000

Find Opportunities

Select geographic area to search

County is
DORC v

HUC12 watershed is
-All- ™

MD 12-digit watershed is

-Al- -

Cancel

Select restoration opportunity type

Inland wetland restoration
opportunity (acres) is greater than

Upland tree planting opportunity
(acres) is greater than

Coastal wetland restoration
opportunity (acres) is greater than

1

Forest buffer opportunity (acres) is
greater than

Cancel

Opportunity Parcels table shows ecological values for selected parcels




Restoration Opportunities: A¥MARyLAND

Conservancy DEHQRTMENT OF
S 4 «zs’NATmALRESOURCES

Site-level Considerations (R&R Tool)

Plantable Area ' Carbon Sequestration Wildlife Habitat
Potential Potential

Opportunities
& V 2
W /\ N

yg\ 0&~ =2




Example:
MET Potential Restoration Opportunities

Restoration Riparian Type Acres
Opportunity Acres Open Water 4,991.54
Tree Planting 378.23 Natural 23,896.36
Riparian Planting 6,612.67 Restorable 6.812.67
Inland Wetland 10,182.00

MNon-Restorable 272.05

Coastal Wetland 148.73
Total 17,521.64 Total 35,972.62




Summary Restoration and Resilience
Mapper Use Ideas

Within Mapper:

Visually “analyze” and compare data layers for area of interest

Manually add study area polygons or additional context layers

Use “Find Opportunities tool to select parcels that meet defined restoration criteria of
interest

Visualize and compare potential restoration opportunities and associated co-benefits across
selected parcels

Outside of Mapper: yith some S skills)

Visually compare parcel level restoration opportunities and potential co-benefits of interest
Use select by attributes to select parcels based on desired thresholds of desired attributes
Calculate summaries of acres of restoration opportunities and associated co-benefits across
parcels



Bringing it All Together
Wildlife Habitat/ Connectivity Example)



Conservation Opportunities:
Landscape-level Considerations

This map shows existing CN hubs and
corridors identified in Frederick County,
MD.

Frederick County
Green Infrastructure

Green Infrastructrure

B Hub: Upland

B Hub: Wetland

- Hub: Aquatic

I corridor: Upland
Corridor: Aquatic
Gap: Restorable

" I Gap: Non-restorable

Forests (non-GI)

—— Appalachian Trail




Conservation Opportunities:

I

‘ A

Frederick County
Potential Upland
Conservation
Opportunities

Green Infrastructrure
B tiub: Upland
B Hub: Wetiand
I Hub: Aquatic

Corridor: Aquatic
Gap: Restorable
Gap: Restorable

E * | Comidor: Upland

Forests (non-GI)
B Protected Lands

~Appalachian Tralil

0 25 5 10 15
[ e— LUIES

anﬂcrann l axral rnnciﬂnratlons

Data Use Ideas:

Project scale: Unprotected |, Bionet, high eco-score,
high conservation co-benefit potential

Landscape Scale: prioritize natural areas important
to connectivity




Restoration Opportunities:

f

Aamndocrcrana T avral rnn(‘!rlnratlons

3 Frederick County
A Potential Upland
Restoration
Opportunities

Green Infrastructrure

I Hub: Upland

I Hub: Wetland

I Hub: Aquatic

3 © Corridor: Upland
Corridor: Aquatic
Gap: Restorable
Gap: Non-restorable
Forests (non-GI)

Riparian Landcover

I Riparian Tree Cover

- Water

P Restorable
Non-Restorable

Upland Opportunities
Restorable

= Appalachian Trail

015 3 6 9 12
I Miles

** Plantable area doesn’t
include agricultural land;
however agricultural areas ARE
partially captured via inclusion
in the Riparian Restoration
layer and HCN restorable gaps.



The Coastal Atlas &
Data Tools

Rachel Donnelly (Bacher)
GIS Analyst
Watershed & Climate Services

DEPARTMENT OF
NATURAL RESOURCES

2 MARYLAND MW




Coastal Atlas

® |nteractive mapping tool that allows state and local decision-makers to

visually analyze and explore coastal and ocean data layers for project
and planning purposes

Developed in early 2000s

Managed by Rachel B.

Step-by-step are available online for new users
Re-vamped Coastal Atlas in the future - date TBD




Explore Data Categories

7 ® @

Agriculture i Boundaries Business Demographics Education
Economy

A8 R ® ® 0

Elevation Environment Geoscientific Historic Hydrology

geographic searches to find and quickly
to find, is accessible, and is usable.

Location Military Planning Public Safety
Cadastre




Coastal Atlas

LA Maryland Coastal Atlas

ool that allows state

yze spatial data to better
rstand Maryland's marine resources. The map
include everything from recreational use and
ecies habitat areas, to shoreline
level rise vul r‘evl“ ty

Coastal Atlas Step by Step Guides

Maryland ‘Map Training

Additional Related Viewers
NOAA Sea Lave! Rise Viewar
S Resiliency. Climate Toolkit

rnational | Atlas Network

%\L O hl."\(xpl’ak(*

Coastal Service

iGah

osion rates and sea

ContactUs Coastal Atlas Site

_~Manongatelp:

National
Forest

Staurifon
~
~Gebrae
\/Midshington

»{Nationa!
Forest

4 »8030!!03‘7009rm A

A

Martifisburg) N )
7% Frederick

Charoftesville
7

: Richmond..-
S o
15
b\
“Mopewed
Peterstiurg

/\ — '\l

Wa\dovl

= s-_,umy
o 9@. umgmn L @,
>

’9.

Willamsburg

Toms River
|

‘\\‘ Pinelonds

\ \WNational

N /] NReservesks
Vinetsnd|

¢ %)
W . Atidntic Cify
{

Bathymerry

Blue

BUILD Beneficial Use - ID Locations for Drecge
DE Wetlands anc Waterways Permits

Cosstel Resiliency Assessment

Floodplain

Hydrology

Lend Use Land Cover
Littoral Drift
Living Resources

Netural Filters
Ofishore Wind Energy Pianning
Ofishore Ocean Resources
Parce! Bounderies/SDAT Deta
Recrestiona! Uses

Sea Level Rise Vulnerebility
Shellfish

Shoraliine Inventory




Popular Layers & Groups

BUILD (Beneficial Use: Identifying Locations for Dredge)

Coastal Resiliency Assessment

Chesapeake
. Beach

Land Use Land Cover
Parcel Boundaries

Shoreline Rates of Change

Chesapeake
Bay

Wetland Adaptation to Sea Level Rise | [re———

v | Wetlend Adaptation Arees Index 2100

um
. Medium-High

B +on




Coastal Atlas
Demonstration



The Coastal Atlas is a mapping tool that allows state Zoom

and local decision-makers to visually analyze and

explore coastal and ocean data layers for project and

planning purposes. Using the built-in tools, the

user can query, map, and analyze spatial data to better DefaUIt EXtent
understand Maryland's marine resources. The map

layers include everything from recreational use and

species habitat areas, to shoreline erosion rates and sea Location Services
level rise vulnerability. Follow the links below to

explore ways Department Planners utilize the data.

Map scale/extent:

Atlas Digital Assistance Preserve: o mapscale

\_'map extent

Coastal Atlas Case Studies (Map Stories) Force scale: () S

current

Coastal Atlas Step by Step Guides Qutput spatial reference WKID : ': IF

M
102100 Ay e Coclumark

Maryland iMap Training
Layout metadata:

Scale bar unit: | Miles

|
Additional Related Viewers

MAP_ONLY size:

bookmark

MNOAA Sea level Rise Viewer Width (px):

US Resiliency Climate Toolkit Height (px):
Print quality:
DPI: 6

International Coastal Atlas Metwork

Feature attributes:
Include attributes: D




Attribute Table &2 Options ¥ | Filter by 3P, ap extent ‘ Q Zoomto Clear selection (C Refresh
Show selected records
¢/ Z= 7|8 Show related records » [EXRGEAEE g _
".,\?5*9“‘" N 5 ; & Y FI":EF \ s /* 101-125

- 12A_19n
x rsheds |

ocstions for Dredge

+ Addexpression 4 Addset

Display features in the layer that match the following expressicn
nent Sites

Upcoming Dredging
B Options ¥ | Filt

Anticipate Globall@

5QE5-4B.
9F68-
D534F3C

Spring 2024 {4BAA4A4

Summer 2024 {FACA27¢
TF1A-4A¢
B5AE-

D4ECDE:

Winter 24/25 {6B4087F
208F-413
BB45-

Without filter expressions defined, this query task will list all features in the specified data source. EBBA436
Winter 24/25 Anne {7927Dé¢
00F8-4B¢

QAET-
6F5578B.

Winter 24/25 Anne {82B5907
- 7DBE-49!

OK Cancel g
AFB487E




Layer List BaseMap |dentify Measure Query

Legend Add Data Transects Chart

Q Type & keyword Cancel Measurement

Layers Q=

Select draw mode

[ Bathymetry Turn &ll layers on Measurement Result B N ~N - ¥ | A

Latitude Longitude

v | Blue Infrastructure Turn &ll layers off

£ x*x A

»| | BUILD Beneficial Use - ID Expand all layers o

v | BUILD MDE Wetlands an: Collapse all layers




Enhanced Basemap Gallery

Dark Gray
Canvas

Imagery with
Labels

Light Gray

Canvas

MD 6 Inch
Cached

MD NAIP
Imagery

MD Six Inch
Imagery

National
Geographic

Navigation (V)

-
sg) gl

=
i

¥

#

OpenStreetMap

Terrain with
Labels

Topographic

An ArcGIS Server Web Service

URL

SAMPLE URL(S)

ld entifv
|l.n:|1tl..-,.

Results

Uze the identify tool to identify festures on the map:

ﬂ\ N o/ =m @

£ x

Search

ArcGIS Online Search

()thi'\ map... Type ~ Relevance «

World Imagery (Wayback 2018-06-06)

URL

Generalize features for web display

BROWSE




Shoreline Rates of Change .

peoy Iog YEQ

v Shoreline Rates Of Change

3 Rates of Change Transects

~ 2015

County-dependent

Calculated by
DSAS GIS tool

- historical
shorelines,
topo maps,

Shoreline Rates Of Change
Reres of Change Transects

Rates of Change Baselines

Limited Area Shorelines by Decade
— 1930

— 1940
1950

— 19&0
1970
1990
2000

— 2010

Legacy Historical Shorelines by Years

= Historic Shorelines 1841 to 1841
Historic Shorelines 1862 to 1882
Historic Shorelines 1883 1o 1903
Historic Shorelines 1904 1o 1924
Historic Shorelines 1925 1o 1943
Historic Shorelines 1946 10 1976
Historic Shorelines 1977 to 1988
Historic Shorelines 1989 to 1998




MNumber Selected: 17
Transect Average: -0.10 f.

Shoreline Rates of Change .

ki&
a
.‘iﬁ
a
ki&
o
.‘iﬁ
a
ki&
o
.\iﬁ
a
'\i&
o
I‘iQ
a
.‘i%




23 mdgeodata.md.gov/imap/ vices/Hydrology/
(2sczm) (mfT) (cBP) (TNC) (usGs) B8 Connect Maryland S... 8 Marylan

ArcGIS REST Services Directory

Home > services > Hydrology > MD Wetlands (MapServer) > Wetlands - Linear - Department]

150N
Layer: Wetlands - Linear - Department of Natural Resources (I
Name: Wetlands - Linear - Department of Natural Resources

Display Field: Type

Type: Feature Layer

Geometry Type: esriGeometryPolyline

Description: The Maryland Department of Natural resources began updating the National W4
have been mapped. It identifies the date of source photography used to map wetlands, and
the first 'five characters' of the 'USGS 7.5' Quad Name.' When completed, the series will pro
Copyright Text: MD iMAP, DNR

Default Visibility: true

MaxRecordCount: 65000

Supported Query Formats: JSON, geoJSON, PBF

Min Scale: 0

Max Scale: 0

Supports Advanced Queries: true

Supports Statistics: true

Has Labels: false

Can Modify Layer: true

Can Scale Symbols: false

Use Standardized Queries: true

Supports Datum Transformation: true

Extent:

XMin: -8845859.5308

YMin: 4561782.5233

XMax: -8354063.9528

YMax: 4829686.666100003
Spatial Reference: 102100 (3857)

Mational Wetlands Inventory - Version 2

bl anarmety

L~
Transparent

[ 50% 100%

(3 |:| Working Waterfron Transparency

Set visibility range

Dizable pop-up

View in Atribute Table

Description




Data Layers on Coastal Atlas



New: Wetland Adaptation to Sea Level Rise

e New SLAMM data at 10m resolution
O Sea-Level Affecting Marshes Model

® Able to distinguish between uplands that
convert to wetlands and wetlands that remain
wetlands

e Multiple timesteps means we can display the
“corridor” for wetland migration

e 2050,2070,& 2100

® SLRis the only stressor in model

' Wetland Adaptation to Sea Level Rise

b Uplands to Wetlands in 2100

b Wetland Adaptation Areas Index 2100
b Wetland Adaptation Areas 2100

L Wetland Adaptation Areas 2070

b Wetland Adaptation Areas 2050

Sea Level Affecting Marshes Madel SLAMM
4 by 2100

Ses Level Affecting Marshes Maodel SLAMM
1! g -

Sea Level Affecting Marshes Model SLAMM
" t""ﬂ?DEU g ¥ (LT
'} &

b Drowned Lands in 2100
b Drowned Lands in 2070

b Drowned Lands in 2050




SLAMM Results for chosen scenario
2050, 2070, & 2100

Viilmington

Hagerstown

Westmster

Dover

£ Fredericksburg |

2 Froderickeburg

AP Hil

[ 1 Blank

Il Developed Dry Land
I Forested Dry Land
Il NonForested Dry
I Forested Wetland
Il Tidal Cypress Swamp
I Inland Fresh Marsh
[71 Tidal Fresh Marsh
I Transitional Salt Marsh
[ 1rregularty-flooded Marsh
B Regularly-flooded Marsh
.| Estuarine Beach
[T Tidal Flat

| Ocean Beach
B Ocean Flat
[ Inland Open Water
I Riverine Tidal
Il Estuarine Open Water
I Tidal Creek
I Open Ocean

* [ Inland Shore

I Tidal Forested Wetland
B Flooded Developed Dry Land
[ Flooded Cypress Swamp

25 Miles

25
N N




Upland to Wetlands

NEW!

instances of wetland conversion
under 4.03 feet of sea level rise
(SLR), under a scenario of rising
greenhouse gas emissions with a
probability of at least 17%, using
reported base sea levels in the
year 2010

5 Tangier Sound




Wetland Adaptation Areas

NEW!

Dataset visualizes the areas projected
to be wetlands in 2050, 2070, and
2100 (both upland conversion and
persistent wetlands)

O 2050 represents a rise of 1.37ft
O 2070 represents a rise of 2.32ft
O 2100 represents a rise of 4.03ft

. fangier Sounc




WAA Index 2100

Ranks future wetlands by their potential

for providing high quality habitat
Conservation criteria include:

O

areas that may support future
wetland migration

wildlife habitat and corridors
high priority terrestrial living
resources

vulnerable wetland habitat
suitable hydric soils for wetland
establishment

{  Wetland Adaptation to Sea Level Rise

Wetland Adaptation Areas Index 2100

l Low-Medium
D Medium
. Medium-High

. High




Drowned Lands




Coastal Resiliency Assessment

Coastal Resiliency Assessment

Hazard Reduction by Habitats
None
2016 o
*  Moderate
* High
D N R & TN C Shoreline Hezard Index
*  High

Moderate

ID restoration priority & |

pOte ntial Priority Shoreline Areas
. Tier 1

conservations areas

Marsh Protection Potential Index

. Very High
. High

Medium
Low
. Very Low
Community Flood Risk Areas

. v H
Shoreline Hazard Index . very ngh
. High

Moderate

~L4 Coastsl Resiliency Assessment

Hszard Reduction by Habitats

Priority Shoreline Areas

Low

. Very Low

Marsh Protection Potential Index

Community Flood Ris



Land Use Land Cover

Land Use Land Cover cﬁnqLandUSELanchuerzom

3 Land Uze Land Cover 2010
Very Low Density Residential

Low Density Residential

Medium Density Residential
. High Density Residential

. Commercial
. Industrial
. Institutional

. Cther Developed Lands

Agriculture

. Forest

Water
Wetlands

Barren Land

. Transportation




Parcel Boundaries

e Able to click on SDAT directly

Parcel Boundaries

£ Options + Q Zoomto [X Clsarselection (¥ Refresh

from attribute list

Jurisdiction Code Address City Zipcode Lot Acres SDAT URL Census 2020 Census Tract Census 2020 Block Grou/@
DORC 1710 GARDEN OF EDEN CAMBRIDGE 21613 1.22 httpsz:/fedatdatmaryland.g 24019970702 240199707022 '
RD County=10&5earchType=£
DORC 1902 HORNS POINT RD CAMBRIDGE 21613 152.90 https://sdat.dst.maryland.c 24019970702 240199707022
County=10&5earchType=4~4
DORC 5930 HORMS POINT RD CAMBRIDGE 21613 4.09 https://sdatdst.maryland.c 24019970702 240199707022
County=10&SearchType=4~4
DORC 5833 RICHARDSON RD CAMBRIDGE 21613 0.50 https://sdat.dst.maryland.g 24019970702 240199707022
County=10&SearchType=~
L~ Sl R a : : : ; : S ikt —




Storm Surge

Areas at risk of storm-tide flooding
from hurricanes

01/2016

USACE used NWS model data
Maximum of Maximums elevation
Support hurricane emergency
management planning activities

Storm Surge
Hurricane Storm Surge
. Category 1
Category 2
Category 3
vj, . Category 4




National Wetlands Inventory - Version 2

Zoom in to render

e USFWS




VIMS - Maryland SSM

Virginia Institute of Marine

Science

MD Shoreline Stability Model -
shows where shorelines may
benefit from treatment for

erosion control

2020-2023 county dependent)

"' VIMS - MD Shoreline Inventory & SMM Layers
Maryland Counties with Tidal Shoreline

". Maryland S5M

Living Shoreline
Undetermined
Structural Shoreline Stabilization Measure

Mot processe

Shoreline Access Structures

Shoreline Protection Structures

Riparian Land Cover

Tidal Marsh

Beach

Bank Height

Fetch/Exposure

Roads - Permansnt Structures Mear Shoreline

Sand Spit

Shoreline

MNearshore Water Depth

Tree Fringe




Resources & Other Tools/Maps



Resources

Coastal Atlas:
iMap Data Catalog:
WAA Story Map: QR Code

Coastal Atlas Guides:

Coastal Atlas Contact:




Chesapeake Conservancy - LULC

-

- o = i > Chesapeake

Long Branch onsarvancy
_Trenton A

Wheeling

nAﬂannt City

2013/14
2017/18

Chesapeake Bay Land Use 17/18

https://www.chesapeakeconservancy.org/projects/cbp-land-use-land-cover-data-project
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MARCQ O Bk Pl Q MAP  NEWS- DATA- HELP~ LOGINS

“ve

63

o

Active-2  MyPlanner Data Legend
pond-eniztch Long Island
@ Coastal Recreation Survey > a Sound

Georges Bank
Commercial Whale and Dolphin

o Watch Areas =

© NJDEP Prime Fishing Grounds

~ Recreational Boating Survey
Recreational Boating Points

Recreational Boating density
(1km)

Recreational Boating density
(5km)

Recreational Boating Routes and
Density

Northeast Recreational Boating
Density

© Recreational Uses Workshop: DE
© Recreational Uses Workshop: MD

© Recreational Uses Workshop: NJ

© Recreational Uses Workshop: NY




Thank youl!
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