From Data to Decisions

Developing Tools to Inform Regional Restoration
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Understanding vulnerbility & restoration are priorities

e Goal 1: Prevent Wetland Loss

e H1.2: Restore....tidal wetlands A Comprehensive
e H1.3: Develop/implement NNBS Conservation

e H1.4: Protect, enhance...non-tidal...

e Goal 3: Increase/Improve Shellfish Habitat
e H3.2: Restore oyster beds...
e H3.3:....restore...mussel populations
e H3.4: Protect/restore HSC & habitat...
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PDE is a Science-based Orgainization: Data Collection & Synthesis

« Mid-Atlantic Coastal Wetland B 3 h o
echnical Report for the
Assessment (MACWA) . Dela Estuzry and Basin
« Regional wetland health o

Tier 2, Rapid Assessment
Watershed
@ Tier 4, Intensive
Monitoring
B Tier 3, Special Studies
and Project Monitoring

« Delaware Living Shoreline Initiative
* |Implementation (on-the ground)

* Freshwater Mussel Recovery Program
e Conservation/Restoration, Reintroduction
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How can we translate data into decisions?
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Tools organize data and can inform intervention decisions

e CERAP: Coastal Ecological
Level 1: Site Prioritization . .
Where should we focus resources (dependent on goals)? ReStO I‘atIO n & Ad d ptatIO n P | an

s

Level 2: Site-specific Issue Diagnosis ¢ WATCH WEtland Assessment
What is the problem and wheres it located? TOOl for Cond itiOn & Hea |th

Is the problem occurring now or upcoming?

U

Level 3: Issue-specific Tactic Selection

e Living Shoreline Feasibility Model

. . 2
What method will address the issue today and tomorrow? ° M ars h F utu res
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Complementary tools & data sources form a
pathway from investigation to intervention

] 3. What are my design 4. What are the effects of
1. Where should we work? 2. What is the problem? . .y & . .
considerations? different tactics?
: Tﬂ:&m&ﬁmrmm:m Site Evapl:l:itﬂi:gf‘:r;.iﬂf;:orel.im- Habitat
MACWA ey “oice
- - Service
Mid-Atlantic Coastal Wetlands A " : ol O e Evaluation 5.1sit working?
S g é i ' Framework [
Coming 2023
Coming October 222! Funding: NFWF A Framework for Developing
Monitoring Plans for Coastal
m- Wetland Restoration and Living
Shoreline Projects in New Jersey

Marsh

ERAP WATCH orlnes ccologica
cologica
BIRP :

Feasibility Mapper
Model (2023)




RUTGERS

Center for Remote Sensing
and Spatial Analysis
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 What sites align with state-defined issues

of concern
e Virtual registry & Vulnerability Map
 Annual nomination period
e Stakeholder info collected
e Searchable by goals/IOCs
e Available end 2022

MACWAN

f Department of Environmental Protection

Climate Change

New Jersey's Coastal Ecological
Restoration and Adaptation Plan

L]
-
WATCH




CERAP: Where should we work?

BIRP WATCH
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WATCH: What is the Problem~ <~
. " ——1}
PN Delaware Wetlands : = =
: ‘a : o : Feviiey l;::
% £ 4 4 E
" - ’ Pn:ltec; . . s
hitp:ffde.gov/delawarewetlands BE“EE‘I\IR;KRHE

ESTUARY

Currently on-line &
web-based tool
available winter
2022

An ecological framework to holistically evaluate

1.  multiple qualities shown to be fundamental for salt marsh function
2. using scientifically defensible methods
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WATCH: What is the Problem?

CERAP
Table 1: Output Summary BIRe
STATUS Deficiency Detected
Horizontal Position Vertical Position Biology Hydrology essmmmmmnat
Attribute Violations  ||™ 1 0 0 0
Current Violation 0 > 1 > 1 0
Trajectory Violation || 1 0 0 0
Associated attributes
Synopsis: [sentences]
Figure 1: Deficiency Summary
Table 2. Soil and sediment consideration summary 4
Soil Purnell Consideration: moderate soil stability E
Relationship Consideration é
V&H Building concentrated in low marsh f
V & TSS Investigate subsidence, surface accretion, & decomp S
V & Decomp Platform building but potentially soft/unstable Col .:_E
H&TSS Good sediment delivery to low marsh 8 -
H & Decomp Low marsh building but potentially soft/unstable
TSS & Decomp Investigate source and composition of TSS Current & Trajectory Current Deficiency Trajectory Deficiency
Deficiency
Table 3. Water chemistry consideration summary B Horizontal Position Vertical Position Biology ™ Hydrology
Output consideration:
Salinity mesohaline (11-13 ppt) good carbon seq potential/ribbed mussel
Nutrients & [nutrient situation] ** N and P from map

.

Partnership for the

DELAWARE
ESTUARY




Living Shoreline Feasibility Model:
What are My De5|gn Con5|derat|ons?

Delaware Wetlands

Partnership for the
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An integrative tool to:

Currently on-line
& web-based tool
available summer
2023

1. Evaluate considerations regarding the
installation and maintenance;

2. Catalogue differences (sites, stakeholder
perspectives, multi-phased projects)

3. Inform team building prior to project
initiation

https://delawareestuary.org/science-and-research/tools/
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Living Shoreline Feasibility Model:
What are My Designh Considerations?

Hie ) |
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I_ I 5 Positional Energy
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Living Shoreline Feasibility Model:
What are My Designh Considerations?
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Living Shoreline Feasibility Model:
What are My Designh Considerations?

Figure 2. Team Building/Resource Inventory
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https://delawareestuary.org/science-and-research/tools/
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Marsh Futures Mapper: What are the ? = 8] 2 =
Effects of Different Tactics? @J e

AN
o\
A

Center for Remote SEHSiﬂg P.I"'LRTHE—RS HIP
and Spattal AﬂaIYSiS ISEARCIL - EIUACATE - RESTOHE

© NPWF ﬁv" RUTGERS  (§ -2\ b
g ¥ 4 I BarRNEGAT Bay : | g
. e it/ /e gov) rewetiands .
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Web-based
tool available
2024

A GIS mapper that:

1. Develops a landscape-level health mosaic, and

2. Evaluates spatial changes in vulnerabilities due to changes
at a single location

Partnership for the
DELAWARE
ESTUARY



Marsh Futures Mapper: What are the
Effects of Different Tactics?




Marsh Futures Mapper: What are the
Effects of Different Tactics?
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Complementary tools & data sources form a
pathway from investigation to intervention

] 3. What are my design 4. What are the effects of
1. Where should we work? 2. What is the problem? . .y & . .
considerations? different tactics?
: Tﬂ:&m&ﬁmrmm:m Site Evapl:l:itﬂi:gf‘:r;.iﬂf;:orel.im- Habitat
MACWA ey “oice
- - Service
Mid-Atlantic Coastal Wetlands A " : ol O e Evaluation 5.1sit working?
o : i & A Framework
Coming 2023
Coming October 222! Funding: NFWF A Framework for Developing
Monitoring Plans for Coastal
Wetland Restoration and Living

Shoreline Projects in New Jersey
ARecommended dara colection and evoluation of project

B Marsh

hLIVI:Ig Futures

Shorelines Ecological

CERAP __ WATCH Feasibility Manper
Model (2023)




Topics/challenges

Capacity building for improved management of wetland and coastal community resilience
Working with stakeholders: human-centered design

Translating scientific information for decision making at all levels

Barriers and opportunities for successful implementation of management actions

Dealing with uncertainty associated with data and information limitations

. 3. What are my design 4. What are the effects of
. Wh hould k? 2. What is th blem? . . . .
L ere should we wor al s the probiem considerations? different tactics?
) T evioa Priics i Deaware Habitat
MACWA “enice”
Senri:e EEEEm EEEEESN
Mid-Atlantic Coustal Wellands Assessmant Evaluation E SRS ? :
Framework o -
L '} %I— -
u L]
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Living Futures
WATCH Shoralines Ecological
Fe:ﬂsnl;llllty Mapper
ode (2023)
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Questions & Discussion
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Buttons to toggle between calculators/modules

Marsh

ResTOr Suite - Restoration Tool Organization Suite (WATCH/MF/LSFM?/etc...) Futures

’ - i e o=]=
Layer Options Dropdown
a wQ
. o LULC Text box like associated with Downlond
Metri T .
| etric T o Salinity CERAP sites/areas that has Report
@ o Soils summary of available data that
Method
| et v could be used by WATCH/MF(?)
- Select Circles for: user when they “click” on a station
= Current or Most Recent Metric 1. Instructions
Value [ ] its [ ] 2. Data input (currently selected)
o . 3. Output summary/considerations +
Justification: dowtmead
Criteria Metric Fvvint
Low [ ] High [ ]
Units ___ Twpe [ ] Tabs for each
Justification: attribute 1 ‘ l . 1
Trajectory Metric q
Low [ ] High [ ] C[))[';(Eii))ncsjwn 1
Units per Year [ | - MACWA Station/data
Justification:
Forecasted or Projected Metric 1 1
ol .
Years in Future [ ] - Site drawn by a user that
Justification: - - they are interested in
Low___ High___ Units___ Could update these as
they are calculated on
I:I Current Violation wu-each tab, or just include in
/ output summary (these
. Trajectory Violation — are examples of possible 1 s y
_ output)
Deficiency Detected Attribute Status : i uOs
(1] _ : R F " |
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The Regional Restoration Initiative

e 2009 Goals:

e Develop sci-based decision-making tools
* ID high value restoration/natural capital

* Prioritize and rank*
Regional Restoration Initiative

e |nitial Target Tools
Blueprint for the Delowore Estuary

* Project registry
* Decision matrices

 New Understanding
e Resources required to manage such a database
 Variability in data sources and manipulation needs/expertise
e Variability in goals: align not rank*
e Multi-tool needs

* Need a path forward through partnership




WATCH: What is the Problem?
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WATCH: What is the Problem? 5
-v_ y E L] t
PN ] [F ; ,F Delaware Wetlands | E = m
%*Af*v\"\e Esssmmmmmmns E
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Reference Data: MACWA Reference Wetlands Database
Delaware Estuary s ] ——— Epr e i

nre Sk

Salinity (ppt)

Bl
Current State iR CrE e ‘ m |
& |
Trajectory _ ' < P ._.I.JIJ Lt . )

Firul Soodw

0.68 cm

] e 3
Final score AACWA

2012 2014 2016 2018 2020

https://delawareestuary.org/science-and-research/tools/



Richard Lathrop: Director Grant F. Walton Center For

Ti mel i ne : P D E & Rutge rS Remote Sensing and Spatial Analysis

Lucas Marxen: Associate Director, Office of Research
Analytics

2020 NFWF DWCF: WATCH

2021 NFWF DWCF: Marsh Futures Mapper

2022 NFWF CRF: CERAP Il (Submitted)

2022 2023 2024
[ | | | |
| | I | |
| | | | | I |
WATCH | WATCH & I I I DE CERAP
Download ' CERAP | ' | Initiation*
LSFM Online | LSF.M | (PDE RU UD
RestOr Platform Marsh Futures
Online Mapper
Online

Y
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& What is the problem?
_WATCH: Wetland Assessment Tool for;{ B
) Condition & Health Ll ESTARY

ESTUARY
https://delawareestuary.org/science-and-research/tools/watch-tool/ g/ e g delawareweions

Current or Most Recent Metric: What is the current state of the site?

%

b, G
W

Criteria Metric: What is an appropriate quality, reference, or target standard for this site? Require

Data Input S— .
Trajectory Metric: What is the current rate of change at the site? Justification

Forecasted Timeframe: How many years into the future are we forecasting?

D0 S Vg

Forecasted or Projected Metric:
What will the value be in the future?

Vv

Current Violation: Trajectory Violation:
Is there a problem today? Will there be a problem tomorrow?

Horizontal Position Vertical Position Attribute

Status

No Deficiency Detected Site Status

Calculations

Large-scale Context

Horizontal Position

Deficiency Detected

Outputs v

Further Evaluation
Recommended
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© NPWF What are my design considerations? Sl

Living Shoreline Feasibility Model

Coming May 2022: Excel-based Worksheet &
User’s Guide

N/

Pennsylvania

Delaware Wetlands

Data: Site Evaluation Techniques & Applications (coming winter 2022)

Partnership for

DELAWARE
ESTUARY

Techni & Applications of Livi
Site Evaluation for Living Shoreline % 5“1'-::::!‘ Projects in nl-'li‘ﬂlﬂnu G 04 |_ ba SEd
TR Collection Oenr Bamerts s 30 o s Design Elements
-Orientation . Eoe?/s”'s
. rainage

-Change Rate
-Bank Position

Interstitial Space
Compartmentalization

Common Materials

-Fetch Wind
. Delaware Living Shoreline Committes ° Shell
-Wave Climate e e Coir
—FIooding ﬂ- e Composite
Td o Gabions o
-llae Examples ﬁ"
httpsg/wwwgrl.aswtm]repvmgshorelmes org/ * Per goal e —
-Flora/Faiina e Along energy grad R5¥4%




AL F
«\O“ s, _"

WoWiko,

I
("Ounoé

Living Shoreline Feasibility Mode| [pasu
Coming May 2022: Excel-based Worksheet &

Design Complexity:

Who is needed on the design team?

Implementation Complexity:
What are the major barriers and
what types of support are needed?

1

Ecological
Conditions

Construction Complexity:

Installation Considerations

Community Support:
How strong is the “push”
behind the project?

Overall Feasibility [ i————

User's Ge&ipar

Sites

Perspective
S

Phases

100%
90%
80%

60%
50%
40%
30%
20
10

® R

100%

80%
70%
60%
50%
40%

20%
10

x®

0%

100%
90%
80%
70%
60%

40%
30%
20%
10%

0%

g

N/

© NFWF What are my design considerations’? §ea G

Pennsylvania

Site 1 Site 2 Site 3 Site 4 Site 5

Physical ® Ecological ™ Access ™ Community Resources

Ecologist Engineer Home Owner Site 4 Site 5

Physical ™ Ecological ™ Access ™ Community Resources

Phase | - Energy Phase ll Em\ogy Phase Il -Community Goal

Physical m Ecological ™ Access ™ Community Resources
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Living Shoreline Feasibility Model:
What are My Designh Considerations?

100%

20%

g 80%

> 70%
=

E 60%

s 50%
e

— 40%
o

o 30%
>

O 20%

10%

0%

Great Bay Rutgars Cape May Cape Map Fortescue Cove Road Cooper River CCMUA
North Marine Field WMA 1 WMA 2
Station
M Ease of Construction Community Support
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ONF\NF What are the Effects of Different Tactics? £
RUTGERS Marsh Futures Ecological Mapper R e

BArRMNEGAT Bay ESTUARY
Center for Remote Sensing PﬁRThFRS HIP

R cpamal At Coming May 2023: Web-based tool integrated with WATCH & MACWA aetfﬂﬂds
Reference Data: WATCH Habitat ESS Eval Frmwk
NJ spatial datasets -Health diagnosis per -NJ TWMN
¢ LU habitat -Habitats
e Conversion rates (PDE/CRSSA, Low/high h
NOAA $) -Uses MACWA data *  tow/high mars
. e  Coastal forests
e Salinity e  Current states
e Beaches
e Soils o Expectation
Trends e  Mudflats
* e Upland fringe
-Qualities (A)

e Elevation

o Horiz extent

e Neighbors
-Tactical effects

e Sed applicatio
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