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ECOSYSTEM MANAGEMENT AND RESTORATION

RESEARCH PROGRAM (EMRRP) - BACKGROUND

¢ Civil Works ENV Business Line: General

Investigations (Gl)

o Mindy Simmons — Business Line
Manager (HQ)

o Jen Seiter-Moser— Technical Director
(CEERD-EL)

o Brook Herman — Program Manager
(CEERD-EL)

% Aquatic and Floodplain Ecosystem
Restoration and Management
o +$4M
o Decision/planning support
o ~14-20 Ongoing research projects

ERDC Locations

SEVEN LABORATORIES MAKING AN IMPACT ON THE NATION AND WARFIGHTERS
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ECOSYSTEM MANAGEMENT AND RESTORATION
RESEARCH PROGRAM (EMRRP)

PURPOSE:

Provide support to planning, design, construction and
monitoring and adaptive management of aquatic ecosystem
restoration projects through improving our fundamental
understanding of the physical and biological processes and
Interactions within ecosystems, developing tools and

guidelines to inform decision-making.
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ECOSYSTEM MANAGEMENT AND RESTORATION
RESEARCH PROGRAM (EMRRP)

FOCUS AREAS:.

* Multi-objective Restoration

 Integrity & Sustainability

* Inland Resource Management

« Coastal Resilience & Function

« T&E and Invasive Species Management

* Modeling & Decision Making Tools | N\

« Ecological Infrastructure
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STATEMENT OF NEED (SON) PROCESS

“So - Al me in.
Where are You running

‘*Tactical R&D Ideas & Opportunities Into a problem? What do
<+ Ground (bottom) - up You ;Z;“M’Zf;‘h‘j;{““ﬂ
“*Short to Mid-Term Needs: 3-5 years
“*Submitted to BL: ENV, NAV, FRM
“*Reviewed and Ranked o~

“*Project Starts ~2-3 Years ! ﬁ ﬁ’

**The SON form is available online, accessible from all three (ENV, FRM, NAV) Gateways
sshttps://gateway.erdc.dren.mil/son/index.cfim?Cop=Env&Option=Start

+*FY22 SON DEADLINE DEC 01
s*Update and resubmit SONs annually Dec 01 submission deadline, for reconsideration
s*Sometimes highly ranked, but unfunded, SON will be automatically reconsidered next FY.



https://gateway.erdc.dren.mil/son/index.cfm?Cop=Env&Option=Start

STATEMENT OF NEED (SON) PROCESS

+ TIPS and TRICKS
“*Work with other Districts, Divisions and HQ
personnel to fully capture breadth of problem and
opportunity.

s»Coordinate with CoP Leads and Research Area
Review Group (RARG) Proponents to garner
support during review and ranking.

“sLink R&D ideas to multiple regions (e.g., LRD
and MVD) or nation-wide application and multiple
mission areas. EMRRP - specifically Eco
Restoration.

+*Brief is Best
«* Accurate title.

ssDescription of the problem, including list of
applicable or related guidance or policy.

s*Envisioned product.
+*Value Added
»*BL, CoP, Length of Effort, Type of Work

(modeling, software, training, physical model,
field experiment)
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EMRRP WEBS'TE https:/lemrrp.el.erdc.dren.mil/programs.htmi

Ecosystem Management and Restoration Resear;:

The central repository for ERDC/USACE ecosystem restoration efforts, research and relate

About EMRRP +

Research Projects

Sort b V]

Keyword search ...

Calendar

Resources + Contact +

Ecosystem Goods and Services (EGS) Framework, ™~ ' T~ =f-—— =% -— - Aot oo moso oo o -

Guidance that Incorporates Ecosyst

EFM and GeoEFM (Ecological Function Models) De

Fnhanced tarhnnlngiec that link HR

Searchable project
archive — developing
a program history,
connecting the SONs
to R&D efforts and
products — creating
visibility throughout
R&D process

EMRRP

Reference SON: Strategic
Research HQ Initiative

Lead PI: Elizabeth O. Murray
(ERDC)

Project Development Team
(PDT): Shawn komlios (IWR,
USGS), Jeanette Gallihugh, Chad
Markin, Forrest Vanderbilt (IWR),
Tim Lewis (ERDC), Lisa Wainger,
Anna McMurray, Kim Gazenski (U
of Maryland), Chuck Theiling
(MVR, ERDC), Frank Casey, Janet
Cushing (USGS)

Reviewers: Maria Wegner (HQ),
Paul Scodari, Brian Harper, Dick
Cole (IWR), Kelly Keefe (SAJ),
External Reviewers: Carl Shapiro
(USGS), Lydia Olander (Duke
Univ/EAB), Greg Arthaud (USDA
FS), Jim Boyd (RFF)

Funded: 2017, z018

Keywords: Ecasystem Goods
and Services, USACE planning
tools, SMART Planning, EGS tools

Wiki

Ecosystem Goods and Services (EGS)
Framework, Tool Development and Methods
Refinement:

Research Need

Many Federal agencies are beginning to formally recognize
and consider, in their decision-making processes, services
yielded by ecosystems that benefit humans. The Corps is
lacking a structured approach to adequately consider
appropriate ecosystem services in a manner scalable to its
disclosure and decision-making contexts. The general
purpose of this project is to improve our understanding and
ability to incorporate consideration of EGS in Corps planning,
including the development of new tools that would make
the implementation of EGS assessment in Corps Planning
easier and more consistent.

Project Objectives & Plan

We'll use the expertise of Corps Planners and academics
working in the EGS field to test, develop example
applications, and potentially refine the Proposed Framework
developed in Phase I. We'll also provide Districts with tools
to more consistently address elements of non-use services
that address societal preferences - without attempting to
monetize the benefits of those services - using the best
available science, in a systematic and repeatable way. This
will include:

* Multiple case studies testing the Proposed Framework in
different types of projects and different parts of the country,
and a write up of each as a chapter in a technical report.

» Three integrated EGS tools (Blue Carbon, Connectivity, and
Scarcity/Restaorability) in a GIS-based web platform, plus
technical notes on each, and a technical note on the

Video and image
galleries

Ecosystem Management and Restoration Resea rch ro
The central repository for ERDG/USACE ecosystem restoration efforts, research and related prod

About EMRRP + Calendar Resources + Contact +

Custom Search “
Video Gallery

Salt March Function and Sea Level Rise at the Seal Beach National
Field Approaches to Document Acid Sulfate Soils Wildlife Refuge

FleJd Approaches to Document Acid Sul.. (U - Salt Marsh Function and Sea Level Ris... (U -
Watch later Share Watch later  Share

[
>

ENVIRONMENTAL LABORATORY
ENGINEER RESEARCH & DEVELOPMENT CENTER

Dr. Christine M. VanZomeren, a resear
Laboratory. focuses on restoring and s}
marshes affected by sea level rise. Cog)

storm protection functions, and theref
restoration must be considered in the
resource management mission and flof
ecosystem services to the nation.




WEBSITE: MODELS AND APPLICATIONS
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https://emrrp.el.erdc.dren.mil

/odels.html
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Ecosystem Management and Restoration Resea

s |
The central repository for ERDC/USACE ecosystem restoration efforts, research and related pre ‘l o

a .

Home About EMRRP + Calendar Resources +

Models and Applications

* Model is certified.
National Ecosystem Planning Center of Expertise (ECO-PCX)

ecorest: Conducts Analyses Informing Ecosystem Restoration Decisions

Purpose/Objectives: Three sets of data and functions for informing ecosystem restoration

decisions, particularly in the context of the U.S. Army Corps of Engineers. First, model Contact Information for ecorest

parameters are compiled as a data set and associated metadata for over 500 habitat suitability Type: Index

models developed by the U.S. Fish and Wildlife Service (USFWS 1980). Second, functions far Certification: Pending. National.
conducting habitat suitability analyses both for the models described above as well as generic Users: USACE planners and engineers,
user-specified model parameterizations. Third, a suite of decision support tools for conducting consultants, other habitat applications.
cost-effectiveness and incremental cost analyses (Robinson et al. 1995). Domain: All ecosystems.

POC: Kyle McKay,
kyle.mckay@usace.army.mil
Applications/Considerations: Over 500 suitability models are preloaded, but users may also POC: Darixa Hernandez-Abrams
specify a model in a different format.

Platform/Program: R-package (web application in development).

https://cran.r-
project.org/web/packages/ecorest/index.html

Contact +




8 EXAMPLE: ECOREST: CONDUCTS ANALYSES INFORMING
ECOSYSTEM RESTORATION DECISIONS

https://cran.r-project.org/web/packages/ecorest/index.html

Package ‘ecorest’
June 26, 2020 (C) Cost-Effectiveness Analysis (D) Incremental Cost Analysis

Title Conducts Analyses Informing Ecosystem Restoration Decisions
o All plans o r

Version 1.0.0 — Cost-Effective Frontier | o o
Description Three sets of data and functions for informing ecosystem restoration ® [BestBuys 9~ o s

decisions, particularly in the context of the U.S. Army Corps of Engineers.

First, model parameters are compiled as a data set and associated metadata

for over 500 habitat suitability models developed by the U.S. Fish and

Wildlife Service (USFWS 1980) <https:/fwww.fws_gov/policy/ESMindex.html=.
Second, functions for conducting habitat suitability analyses both for the

models described above as well as generic user-specified model
parameterizations. Third, a suite of decision support tools for conducting
cost-gffectiveness and incremental cost analyses (Robinson et al. 1995)
<https:/fwww.iwr.usace.army.mil/Portals/T(Vdocs/iwrreports/95-R- 1. pdf=>.

Depends R (»= 3.5.0)
License CCO
Encoding UTF-8

+Stone Mill n
+Garth-Harney

+Bronx Zoo

+Shoelace Park
+Bronxville Lake
+Crestwood Lake
+Westchester Cnty Cntr
+West Farm Rapids Park
+Muskrat Cove

5,000, 000
|
500,000

4 000,000
|

400,000

OODDEEREREN

3,000,000
1

300,000

2 000,000
1

Average Annual Cost ($)
200,000

LazyData true

Imports viridis, stats, graphics, grDevices

Incremental Cost per Additional Unit ($/unit)

1,000,000
1

100,000

RoxygenNote 7.0.2
NeedsCompilation no
Author 5. Kyle McKay [aut, cre] (<https:/orcid.org/0000-0003-2703-384 1),

Maintainer 5. Kyle McKay <kyle.mckay@usace.army.mil> I T T

I |
Repository CRAN 10 20 30 40 0 10 20 30 40
Date/Publication 2020-06-26 10:50:03 UTC Average Annual Ecological Lift (AAHU) Average Annual Ecological Lift (AAHU)

Figure Unpublished: McKay et al. 2021

Darixa D. Hemandez-Abrams [aut] =} —{ [ :
|
0

R topics documented:

annualiZEr . . . o L L L L e e e e e e e e e e e e e e e e e e e 2
BBfinder. . . . . . . . o e e e e e e e e e e 3
CEfinder . . . . o . . . e e e e e e e e e e e e e 4
CEICApPIOMEr . . . . . . L o e e e e e e e e 5



EXAMPLE: GEOSPATIAL SUITABILITY INDICES

TOOLBOX (GSI TOOLBOX)

Geospatial Suitability Indices Toolbox (GSI Toolbox) and User’s
Guide: Saltus

Developed for planners, biologists, and engineers involved in
ecosystem restoration projects, who already have familiarity with
ArcGIS software, GIS analyses, and habitat suitability models.

4 N

Suitability Index Caleulater Overall Suitability Index
M ilipln
suitability R Parameter
P-ulmu m' Table (CSV) e SIR fer )
smrkmu | Optians
- Parameter
smru .........

Suitability Index

High: 1.0

Low 0.0
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EXAMPLE: ECOSYSTEM GOODS AND SERVICES

Il “ERDC

o™
. =) US Army Corps
1. Mana_ug_ement 2. Ecological 3. Ecosyster_n A Gaate Bendia o of Engineers,
Activity Outcomes Goods & Services 3 Engineer Research and

— Development Center
w

1 () ) &
a

A. Response B. Ecoservice C. Benefit / & _
Function Production Damage S i
= ti . i A Proposed Ecosystem Services Analysis
unction unction

Framework for the U.S. Army Corps of
Engineers

Lisa A. Wainger, Anna McMurray, Hannah R. Griscom, August 2020
Elizabeth 0. Murray, Janet A. Cushing, Charles H. Theiling,
and Shawn Komlos

©ERDC

US Army Corps

of Engineers,,
Engineer Research and
Davelopmant Center

ERDG/EL SR-21-X

National Regional e PR e B
Economic Economic into USACE Project Planning
A Retsospective Anabess

Development Development oo s o o S -

Charles H. Theiling. and Elzabeth 0. Murray
(NED) (RED) ©
o
LD
@
-
Environmental Other Social < g
Quality Effects g8 E
(EQ) (OSE) =
3 £
H =
.

Approved for public release; distribution i unlimaed.



¥ EXAMPLE: INTEGRATING FIELD AND REMOTE
SENSING METHODS TO IMPROVE RIPARIAN AND
AQUATIC VEGETATION MAPPING

Satellite Imagery = Riparian Forest Type
Density

Abundance
Snags

System parameters

Altitude: LIiDAR:
400 m op 10,000 pulse per second laser
15 cm RMSE bathymetry
Digital camera: 10 cm RMSE topography
~5 cm ground i Shot i

0.7 m topo / shallow hydro
2.0 m deep hydro

Airborne Lidar Reflectance

\

SAV Presence

Density

Allegheny River Reach Satellite and Airborne Data Resources
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QUESTIONS? Brook Herman, PhD.
Program Manager — EMRRP

https://emrrp.el.erdc.dren.mil/index.html
https://gateway.erdc.dren.mil/son/index.cfim?Cop=Env&Option=Start

 HISTORICAL
DATA RECORD

HEC-WAT OUTPUT
_ + HEH +  Surface plots
* Precip./Temp. . Econ + OPvs. AT?
* Snowpack? * Imp. metrics (water delivered,

; flood damages, etc.)
» ADJUSTED I " :

CLIMATE -
WEATHER GENERATOR

BASELINE
CLIMATE DATA

RECORDS
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