Regional Monitoring Design for Marsh Restoration and
Modeling:

How can we best design monitoring across the region to assess effectiveness of
restoration approaches and marsh resiliency?

defining spatial and temporal scales
defining decisions made at each scale
what information we need at each scale for each decision

defining thresholds and measures of success

Hurricane Sandy Tidal Marsh Resiliency Coordination Workshop
USFWS Northeast Regional Office

Hadley, Massachusetts

December 8-9, 2014




FUNDAMENTAL OBJECTIVE: Persistent, healthy coastal systems, including species in them.
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SHARP / SMI Monitoring design

Coastal Maine

Cape Cod / Casco Bay

b Southern New England

Long Island

Coastal New Jersey

Delaware Bay

Coastal DelMarVa

Chesapeake Bay (East & West)

Sampling Universe:

* Hexagons
* NWI estuarine emergent
marsh

Stratified by:
* Region

State Lands
Federal Lands (NPS & FWS)



Two-stage Cluster Sample:

Primary sampling units -
hexagons

Secondary sampling units -
survey points

Generalized Random Tessellation
Stratified (GRTS):

probabilistic sample
spatially balanced
flexible




Monitoring design Sampling Effort (2011 — 2014)
~ 1,700 points sampled in 279 hexagons
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Monitoring design — FWS Restoration sites

14 USFWS Refuges
85 Restoration project areas
356 Sample Points Selected (bird/veg)

Pre-restoration (2014) — bird/veg surveys

Pre/Post-restoration (2015/2016) — bird/veg surveys planned. Other metrics??
Incorporate additional project areas (FWS — EBF, NFWF, NPS)

Prime Hook NWR

Bird Points
Water Logger Points

C R N
' Unit I West R SET Locations

B RTK Points
T::’.E SMI Unit

Restoration Area

Unit IV Saltmarsh




Categorizing projects
(geography, tidal range, estuary type, etc.)

REGION — Northeast subregions defined for marsh
bird monitoring by Wiest and Shriver based on

Conway and Droege (2006). " Coastal Maine
. Cape Cod / Casco Bay

v

{

>~ - Southern New England

Long Island

Coastal New Jersey

Delaware Bay
Coastal DelMarVa

Chesapeake Bay (East / West)



2) Categorizing projects (geography, tidal range, estuary type, etc.)

Patch Attribute Data

Table

ERAE ML |
SHARP Patches
Shape * PatchlD STATE REGION area_ha perim_m X Y noaa_slt noaa_gauge

Polygon 9108 | NJ 5_Coastal_New_Jersey 0.255004 350.553125 -74.350406 39.577249 3.99 | Atlantic City
Polygon 9109 | NJ 5_Coastal_New_Jersey 83.9621 13360.735487 -74 277069 39.557 3.99 | Atlantic City
Polygon 9110 | NJ 5_Coastal_New_Jersey 20.683367 4327 668043 -74 251163 39.558129 3.99 | Atlantic City
Polygon 9111 | NJ 5_Coastal_New_Jersey 0.437949 308.979398 -74.332944 39.580496 3.99 | Atlantic City
Polygon 9112 | NJ 5_Coastal_New_Jersey 15.024468 2726.387649 -14.32807 39.578195 3.99 | Atlantic City
Polygon 9113 | NJ 5_Coastal_New_Jersey 0.490404 430.908059 -74 240037 39567747 3.99 | Atlantic City
Polygon 9114 | NJ 5_Coastal_New_Jersey 1.43469 484.490538 -74.249444 39.570066 3.99 | Atlantic City
Polygon 9115 | NJ 5_Coastal_New_Jersey 0.715321 369.79345 -74 239225 39.569651 3.99 | Atlantic City
Polygon 9116 | NJ 5_Coastal_New_Jersey 5.920271 1044.316299 -14.245863 39.569541 3.99 | Atlantic City
Polygon 9117 |NJ 5_Coastal_New_Jersey 1.228467 455 15875 -74 251811 39.576196 3.99 | Atlantic City
Polygon 9118 | NJ 5_Coastal_New_Jersey 2.825202 1096.10832 -14.497471 39.619853 3.99 | Atlantic City

9119 | NJ 5_Coastal_New_Jersey 0.198644 309.927095 -74 498968 39.624967 3.99 | Atlantic City
Polygon R Sl O _GOastal_New_Jersey 1.996333 622.957691 -74.341491 39.598922 3.99 | Atlantic City
Polygon 9121 | NJ 5_Coastal_New_Jersey 5723.256868 406480.867404 -74 41338 39.564302 3.99 | Atlantic City
Polygon 9122 |NJ 5_Coastal_New_Jersey 5.264347 1420.235891 -74.255428 | 39.583555 3.99 | Atlantic City
Polygon 9123 | NJ 5_Coastal_New_Jersey 14.720427 1911.220838 -74 235411 39.58036 3.99 | Atlantic City
Polygon 9124 |NJ 6_Delaware_Bay 319.217472 31561.350246 -75.396655 | 39.765137 3.46 | Reedy Point
Polygon 9125 | NJ 6_Delaware_Bay 9678912 1473 429313 -75.419754 39.787392 3.46 | Reedy Point
Polygon 9126 |NJ 5_Coastal_New_Jersey 13.448999 2195.81729 -74.23837| 39.584553 3.99 | Atlantic City
Polygon 9127 |NJ 6_Delaware_Bay 1.324912 564.044998 -75.39046 39797791 3.46 | Reedy Point

13,332 Patches Defined



2) Categorizing projects (geography, tidal range, estuary type, etc.)

RESTORATION TECHNIQUE —

Thin Layer Deposition
Improving Hydrology
Living Shoreline
Invasive Species Control

HwnN e

Prime Hook NWR: Improving Hydrology

*  Bird Points
Water Logger Points
SET Locations

= RTK Points

Unit IV Saltmarsh

I Restoration Area

Eastern Neck NWR: Living Shoreline

Eastern Neck



3) Defining Spatial Scales, decisions made at each scale, and the information necessary to
make those decisions

What are the commonalities among projects?
Is there a common currency we can use to monitor responses to restoration techniques?

Local Scale = Restoration Site Local Scale = Restoration Site
Questions Decisions
What is the initial condition?
77?77

What treatment is being
applied?

What are the objectives of the
restoration action?

Restoration Techniques:

1. Thin Layer Deposition

2. Improving Hydrology
metrics? 3. Living Shoreline

4. Invasive Species Control

What are the responses of



3) Defining Spatial Scales, decisions made at each scale, and the information necessary to
make those decisions
Define Landscape Scale =

Landscape Scale = Landscape Scale =

Questions = Decisions =

Does local landscape context
influence response to
restoration action?

2?72

Restoration Techniques:

1. Thin Layer Deposition

2. Improving Hydrology

3. Living Shoreline

4. Invasive Species Control



3) Defining Spatial Scales, decisions made at each scale, and the information necessary to
make those decisions

Regional Scale

Regional Scale

Questions = Decisions =

Restoration Techniques:

1. Thin Layer Deposition
2. Improving Hydrology

3. Living Shoreline

4. Invasive Species Control



See Spreadsheet
Designed to Capture
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Measurable-attributesx

Restore-natural-tidal-regime-or-hydrology=

Tidal-range,-duration,-frequencyq|

g Salinitys
g Restore-vertical-accretionx Positive-change-in-marsh-surface-elevationa
5 f-; Minimize-contaminant-levelsx Rate-per-acre-chemical-appliedx
= _ Salinityx
T Improve-water-quality=
w I P qualy Temperature-n
Malntaln-sus?alnaple-populatlons-of-obllgate-salt- Abundance-of-salt-marsh-breeding-birds
marsh-breeding-birds=
© Maintain-sustainable-populations-of-wetland- P TP
<) dependent-migratory-and-wintering-birds= Abundance-of-migratory/-wintering-birdsa
2 Maintain-populations-of-natural-fish-communitiesa Fish-community composmon, relative
m g abundance-by-speciesx
c
© E Maintain-natural-vegetation-communitiesx %-cover-by-speciesx
5 2 N o . Presence-/-absence &
e Minimize-presence-of-invasive-speciesn 0 _
Jo-cover-by-speciesa
= Optimize-primary-production-of-native-speciesx %-cover-by-speciesa
[
D E
23
% = Maintain-invertebrate-communitiesa Abundance-by-taxonz

OO g 4dgyg @]

@]

@]

OO g g












2) Categorizing projects (geography, tidal range, estuary type, etc.)

PATCH ID — unigue ID for marsh patches. Patches were created by adding a 50m buffer to all NWI
estuarine emergent marsh (NWI code: E2EM) polygons in the Northeast U.S. Patch buffers that
intersected were considered the same patch.

GEOMORPHIC SETTING —
* Open Coast: Areas sheltered from waves and currents due to coastal topography or bathymetry.

* Back-barrier Lagoon Marsh: Occupies fill within transgressive back-barrier lagoons.
a. Back-barrier: Lagoonal side of a marine barrier.
b. Lagoonal fill: Occupies fill in a back-barrier lagoon.
c. Transgressive marsh: Transgressive marshes bordering uplands in a back-barrier lagoon.

* Estuarine Embayment: Shallow coastal embayments with some river discharge, frequently drowned river valleys.
a. Saline fringe marsh: Transgressive marshes bordering uplands at the lower end of estuaries.
b. Stream channel wetlands: Occupy estuarine/ alluvial channels rather than open coast.

e Estuarine Brackish Marshes: Located in vicinity of turbidity maxima zone.
a. Meander: Expansive marsh with meandering channels.
b. Fringing: Transgressive marshes bordering uplands.
c. Island: Island within estuarine channel.

* Tidal Fresh Marsh: Located above turbidity maxima zone; develop in drowned river valleys as filled with sediment.

* Nontidal Brackish Marsh: Transgressive marshes bordering uplands in estuaries with restricted tidal signal.






~ 1,700 points sampled (2011 — 2014)

s
) gcgéa»@ 0 200 400
830 | 1 J
oooo CS§
«® ©  Coastal Maine ME —
j nH B
t Cape Cod / Casco Bay .
> ve
oo' ﬁ -
° ’88
(-3 %0
qﬁ% 2 & o RI .
. 8°%" " Southern New England i
Ooo Barce&; ot CT -
2 / Long Island |
~% Ny
3 _
T ; Coastal New Jersey NJ _
% |
.s.":. DE
=5 Delaware Bay -
j vo [
Coastal DelMarVa ]
VA F

Chesapeake Bay (East
/ West)






