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INTRODCUTION
The Consumer Option for an Alternative System to Allocate Losses (COASTAL) Act was signed into law on July 6,
2012 to help FEMA determine the extent to which wind vs. water damage in cases of “indeterminate losses” (or “slab
cases”). The COASTAL Act requires NOAA to produce detailed “post-storm assessments” following certain named
tropical systems that impact the U.S. and its territories. The assessments will be produced using a new NOAA hindcast
modeling system (NSEM) that indicates the strength and timing of damaging winds and water at all locations within
a given location in the impacted area. NOAA is also required to make post-storm assessment results and observations
from the storm available to the public via a new online database. To meet these requirements, the COASTAL Act team
has been developing the Named Storm Event Model (NSEM), as a well-defined coupled modeling system with model
components for storm surge and waves, winds, gusts and surface pressure analyses, and precipitation and hydrology, as
well as the Coastal Wind and Water Event Database (CWWED) for hosting the output.

Figure 1: COASTAL Act end-to-end workflow (For Official Use Only - Pre-decisional information).

THE NAMED STORM EVENT MODEL
The Named Storm Event Model (NSEM) includes the at-
mospheric suite (HWRF, HRRR, RTMA-URMA and WRF-
LES) and hydro suite (WW3-ADCIRC-NWM).
ATMOSPHERIC Suite:

• HWRF Reanalysis and Reforecasting [1].

• Wind and Surface Pressure Analyses (RTMA-URMA).

• Wind Analysis Downscaling (WRF-LES).

• The Multiple-Radar Multiple-Sensor (MRMS) pre-
cipitation analysis.

Hydro-suite
The hydrodynamic part of the NSEM is coupled three-
way between wave, ocean, and hydrology model compo-
nents, using the flexible Earth System Modeling Frame-
work (ESMF)/National Unified Operational Prediction
Capability (NUOPC) coupling framework, consistent
with NOAA’s Unified Forecast System (UFS). In the
COASTAL Act and within the NEMS framework, the two
modeling systems (storm surge and wave) are dynami-
cally coupled to exchange physical processes so as to ob-
tain accurate estimates of total wave–surge induced inun-
dation (coupling to NWM is under development):

• Spectral Wave model (WAVEWATCH III-WW3) [2]

• Storm Surge Model (ADCIRC) [3]

• Hydrological model (National Water Model) [4]

Other components:

• Surge Wave Grid Development

• Topo-Bathy DEM

• CWWED Database

Figure 2: The Named Storm Event Model (NSEM) framework (For Official Use
Only - Pre-decisional information).

VALIDATION [5]
The atmospheric and hydro products are evaluated against offshore and coastal wave-buoys, nearshore water level
stations, radars, and satellite altimeters, as well as USGS rapid-deployment water level and wave gauges placed in the
nearshore regions and overland.
TIER 1: The overall performance of each individual model over the entire model domain and for the whole simulated
time is evaluated. This validation is critical for tier 2 validation.
TIER 2: The outputs of the atmospheric models and coupled WW3-ADCIRC-NWM modeling system are validated for 10
m wind, gust, and total water level as a combination of storm surge, tides, and wave activity. During the development of
the NSEM model, the analysis is done for previous hurricane events for which (1) damage from the storm’s inundation
led to incidents of buildings being destroyed to their foundation (i.e. “slab” scenarios), and (2) more data on total
water level recordings are available to validate the model performance. The skill assessment techniques and criteria
are determined via two methods: paired t-test for time series comparison with available observations and 2) ensemble
modeling for areas with no observations. These methodologies are consistent with the goal of the COASTAL Act to have
the determination of model performance for the 90% accuracy evaluation.

• Accuracy assessment with paired t-test

• Uncertainty Evaluation via ensemble modeling

ATM-BLEND

Figure 3: WW3-ADCIRC, NWM, and master blend domain.

An atm-blending tool for blending of the required fields
is developed at EMC/NOAA for CA and operational at-
mospheric models. The blended product (Master Blend)
is on a 0.015◦ resolution regular grid covering the entire
WW3-ADCIRC-NWS domains. The tool retrieves, inter-
polates and blends specific operational atmospheric forc-
ings (GFS, HWRF, RAP, HRRR) for specified variables for
a domain of interest. A numerical recipe based on evalu-
ating the blended fields against in situ (stations) & remote
met observations (satellite altimeters) is then optimized
for finalizing blended fields.

Table 1: Forcing variables.
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