Coastal Louisiana Ecosystem Assessment &
Restoration (CLEAR) Program

A Coastal Ecosystem Forecasting
System:

A Modular Approach to Link

Modeling,

A Collzborauve Effort among State,
Federal, and University Scientists and

Engmeers

SEARCH

Planning and decision-making can be improved by access to reliable forecasts of
ecosystem state, ecosystem services, and natural capital. Availability of new data
sets, together with progress in computation and statistics, will increase our ability tc
forecast ecosystem change.’
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CLEAR Program

e Coordinate modeling efforts from variety of
sources into an integrated analytical framework;

e Support a variety of modeling, data collection, and
reporting needs 1n integrated network;

e Stimulate collaboration among variety of research
groups with variety of modeling tools that will
support research and restoration planning efforts;

e Network information needs - monitoring, modeling,
and evaluation (grids, model formulation,

verification)
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CLEAR Framework: Coastal Ecosystem Forecasting System

Based on Conceptual Ecological Model Workshop
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Protection and restoration of coastal Louisiana is a national priority

Coastal Louisiana is home to the nation's largest port complex in both tonnage
and infrastructure, and produces or transports nearly one-third of the nation's
oil and gas supply. In addition, the coastal Louisiana ecosystem provides
nationally-imporiant fish and wildlife habitat that supports the nation's second
largest commercial fishery and over $1 billion per year in recreational fishing and
hunting revenues. All of these activities are supported in Louisiana because of
the close proximity of its skilled workforce to the Gulf of Mexico. Coastal land loss
has placed these economic and natural resources at increased risk of loss due
to the intense effects of waves and storm surges from hurricanes. Restoration
of the coastal ecosystem can work synergistically with levees and floodgates
to provide an integrated flood protection system that allows continued resource
production and sustains the ecosystem services on which the nation relies
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State of Louisiana
The Honorable Kathleen Babineaux Blanco, Governor

Integrated Ecosystem Restoration and Hurricane Protection:
Louisiana’s Comprehensive Master Plan
for a Sustainable Coast
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CLEAR Land Change Algorithm
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Projections of Landscape Change

at Year 50 with restoration plan
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modeling groups

GIS inventories/DEM;

CLEAR modeling data in
multiple scale resolution;
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Coastal Processes
Modeled (physical,
geomorphology,
ecological) in 0.25
km?2 cells across
coastal landscape
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DELTA Ecosystem Forecasting System - Northern Gulf Institute

Dubravko Justic, Kenny Rose, Chunyan Li, and Masamichi Inoue
Department of Oceanography and Coastal Sciences, Louisiana State University

«  Our research setting is unique in o do e o b . T
that we can manipulate the duration =R

and magnitude of water pulses at the - I 4
landscape scale in two of the coastal . SR "'"‘°“'

basins (Breton Sound and Barataria L '

Basin), and examine biogeochemical - h ;

and ecological patterns over broad | \
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biological, temporal and spatial scales. |G , S |
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of linked simulation models that will ,

allow tracking the effects of pulsed Ak Maipas T”efj"gwefs
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Marsh Habitat

Spatially-Explicit Design
and Analysis for Simulating
Individual-Level Processes

within a Tidal Marsh

Community
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Coastal Louisiana Ecosystem Assessment and Restoration (CLEAR) Research
Facility: Ecosystem Forecasting System Using Barataria Basin as Test Domain

Dubravko Justic!-2, William Nuttle3, Erick Swenson!, Victor Rivera-

Monroy*
Srikanth Singam! and Anindita Das?

1 - Coastal Ecology Institute, LSU
2 - Department of Oceanography and Coastal Sciences, LSU
3 — Consultant
4 - Wetland Biogeochemistry Institute, LSU
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Physical and Numerical Modeling of River and Sediment Diversions in the Lower
Mississippi River Delta

LSU, Department of Civil & Environmental Engineering
PI: Clinton S. Willson, Ph.D., P.E.

Vincent A. Forte Coastal and River
Engineering Research Laboratory




Physical and Numerical Modeling - complimentary

Pointe-a-la-Hache

Empire (hypothetical diversion)
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Uncertainty Analysis of the CLEAR Model

Monte Carlo - Uncertainty Analysis
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avallable at www.sciencedirect.com
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Effect of rainfall spatial variability and sampling on
salinity prediction in an estuarine system

Emad Habib *, Boone F. Larson 2, William K. Nuttle ®, Victor H. Rivera-
Monroy , Brian R. Nelson ¢, Ehab A. Meselhe , Robert R. Twilley ©

* Center for Louisiana Water Studies, Institute of Coasta! Ecology and Engineering, and Department of Civil Engineering,
University of Louisiana at Lafayette, P.O. Box 42991, Lafayette, LA 70504, USA

" Eco-Hydrology, 11 Craig Street, Ottaws, Ontaric, Conada K1S 486

" Department of Oceanography and Coastal Sciences, Wetland Biogeochemistry Institute, Louisiona State University,
Baton Rouge, LA 70803, USA
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KEYWORDS Summary Reliable and accurate forecasts of salinity charges are essential for the suc-
Satinity medeling; cess of current and future management scenarios aimed at restoring and sustaining natu-
Rainfall sampling; ral resources of coastal and estuarine ecosystems. Because of the physical complexity of

tial variability; such ecosystems, information on uncertainty asscciated with salinity forecasts should be
Uncertainty; assessed and incorporated into management and restoration decisions. This study focuses
NEXRAD; on the impact of spatial variability and limited sampling of rainfall on salinity prediction in
Sstuary; an estuarine system. The analysis is conducted on the Barataria basin, which is a wetland-
~ouisiana dominated estuarine system located directly west of the Mississippi Delta complex on the

United States coast of south Louisiana. The basin has been experiencing significant losses
of wetland at a rate of nearly 23 km*/year. Radar-rainfall data with high spatial resoluticn
are used to simulate varous scenarios of hypothetical rain gauge sampling densities over
the basin. A mass-balance hydrologic salinity model i1s used to assess the effect of reduced
rainfall sampling on salinity prediction in the basin. The results indicated that, due to the
critical role played by ramnfall in determining the overall balance of the basin freshwater
budget, a high degree of uncertainty exists in salinity predictions when using typical aver-
age rain gauge densities (e.g., 1.3 gauges/1000km* in the US). These uncertainties
decline sharply as the number of available gauges is increased beyond the typically avail-
able density. Uncertainties in salinity predictions in the Barataria basin are larger in inland
locations and smaller near the mouth of the basin, where salinity conditions in the coastal
waters of the Gulf of Mexico exert a large nfluence. Rainfall uncertainties also affected
parameter estimation during madel calibration, where the estimation of some parameters

® Corresponding author, Tel: +1 337 482 0638; fax: +1 337 482 6688,
E.mall cagress: habib@lautsiana,edu (E. Habib

002216945 - see front matter @ 2007 Publshed by Elsevier 8.9,
aoi: 10, 1016/1, Jvwdrel 2007, 11,034

Please cite this article in press as: Habib, E. et al, Effect of rainfall spatial variabi
estuarine system, J. Hydrol (2007), doi:10.1016/)jkydrol. 2007.11.034
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Assessing Effects of Data Limitations on Salinity Forecasting
in Barataria Basin, Louisiana, with a Bayesian Analysis
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Hurricanes on the Grid

SCOOP: SURA (NOAA/ONR) project
to automate & collect together
different operational data sources and
models around the SE

Partners: LSU, GoMOOQOS, Texas
A&M, UaH, UNC/MCNC, U. Florida,
U. Miami, VIMS

Grid data archive and portal at CCT
provides wind, surge, wave etc data.

Automating operational ensembles of
models on the SCOOP Grid providing
GIS 1mages and verification services.




Data Driven Modeling
DynaCode: New NSF project to develop “dynamic data driven”
infrastructure for coastal and environmental modeling

Partners: Center for Computation & Technology, LSU Hurricane Center,
Coastal Studies Institute LSU, University of Notre Dame

Coupling coastal models with realtime sensor data
Adapting algorithms to current conditions.
Incorporating new Grid capabilities e.g. notification, workflow, steering.

CCT technologies: Grid Application Toolkit, Cactus Code, Triana,
GridSphere Portal.

BT

model #1 sensors —— POM > validation™ fusion —— V\%VW validation* fusion — AN STWAVE

model #2  satelitt —— MOM validation* fusion —,. WOVW validation* fusion — SWAN STWAVE ==p
NCEP

model V1= idation™ fusi WAM/ idation* fusion —. SWAN STWAVE
odfa #3  NOAA ADCIRC validation* fusion —— Wi validation* fusion S S

model n

~1000km2 ~100km2
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Calibration / Verification
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Coastal Louisiana Ecosystem Assessment and Restoration
(CLEAR) Program

CLEAR Program

Ecosystem Forecasting
Systems:

1) Conceptual Models

2) Numerical Models

3) Observation Systems

4) Data Management
Systems

Performance - Connectivity -
Provide dialogue among
modelers, monitoring,
science, and agencies

Science Modules . Monitoring/Data
Renafite DEQ
Water Onalitv | USGS
Habitat Use : GOOS

_: Land Building WAVCIS
Hydrodynamics | CRMS
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A Coastal Ecosystem Forecasting
System:

A Modular Approach to Link
Modeling, ) toning, and Data

A Collzborauve Effort among State,
Federal, and University Scientists and

Engmeers

SEARCH

www.clear. Isu.edu




