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It takes a village to raise a child ...
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MNational Weather Service
v Watches, Warnings & Advisori
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Coastal Flood Statement

Coastal Hazard Message
National weather Service Boston/Horton MA
1239 PH EST Frl Dec I8 2829
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® WHAT...1 foot or less of Inundatlon above groumd level expected
A low-lying aréas mear sharellmes and Tidal witerwdys
(4.6 to 5.1 fest Mean Lower Low Water).

WHERE . , .MarTucket MA County,

WHEN, . UnTE]l 5 PR EST this afterngen,

IHPALCTS. .  Some water on low lyleg roads and property.
PRECEUTIONGRY FPREPARECMESS ACTIONS. ..

Do mat delve through flooded robduwiys.

NWS Coastal Flood Statement
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NOS Storm Surge Modeling Team

Products and services
Operational
e Surge & Tide Operational Forecast System (STOFS)
o Two-dimensional global (STOFS-2D-Global)
o Three-dimensional (density-layered) coastal storm surge including
inland hydrology extremes (STOFS-3D-Atlantic)

Pre-Operational \ A

e Surge & Tide Operational Forecast System (STOFS)
o Three-dimensional guidance system for Pacific Ocean in 2024
(STOFS-3D-Pacific)
Research and development
e Supportdevelopmentof the NOAA’s Next-generation Probabilisticstorm
surge model (NHC-Psurge)
e Automatedon-demand unstructured mesh generation (OCSMesh)
e Developmentofthe NOAA’s Next-generation Coastal Ocean Model
Couplinginfrastructure (UFS-Coastal) 3 e R R B
e Supporting DoS Overseas Buildings Operations Three-dimensional coastal storm surge

*  Three-Dimensional Guidance System for Alaska (STOFS-3D-Alaska) Welieling Jrlfeig ipetolgy Sdisines
(STOFS-3D-Atlantic v1.1.1)
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https://github.com/noaa-ocs-modeling/OCSMesh
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Core Model: ADCIRC -- ADvanced

CIRCulation Model for Oceanic, Coastal and

Estuarine Waters

e Driven by GFS winds, MSLP, ICE

e 4 cycles/day

e 6 hrnowcst, 7.5 day fcst water levels: tides,
surge, combination

e Grid resolution: coastal resolution at least 1.5
km globally, up to ~30-120 m for US coasts,
AK, HI
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Tillamook Bay, Pacific
(~50m resolution mesh + Jetties)
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#Nodes:

- Operational: ~13M

Bathymetry

Operational: v1.1.1
Upgrade (v2.1.0,implemented ~Dec 2023/Jan 2024):
e Include 5-day nowcast bias correction atstations where
NOS/CO-OPS observations are available
e Improved atmospheric (GFS)forcing temporal resolution
(hourly out to 5 days, then 3 hourly; currently it is all 3 hourly)
e Improvementsto coastaltopobathy, mesh,and friction




o
3=

b
=]

= o
= ~

€ (NOAA-Operational)
o
h

o
X

onal & v5.6.5

AvgAbsErr Comparison NOAA-Operati

£ £

East&Gulf | -
WestCoast | 4
Hawaii
Alaska

&
s -
e

Much lower error for

upgraded model
mean AvgAbsErr:
v1.1.1:18.2cm
v2.1.0: 7.3 cm

0.4 0.6
el (v5.6.5)
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STOFS-2D-Global is the most accurate
global non-data-assimilated model -

fe o) MC

water of 1.95 cm.
Alongthe U.S. East/Gulf of Mexico coast
the M2 tide errors at available NOS tidal
stations are summarized as

O R2=0.98483,

O mean absoluteerror=2.5cm,

O normalized RMS error = 0.089.




Core Model: SCHISM - Semi-implicit Cross-scale
Hydroscience Integrated System Model
Driven by GFS, HRRR (Atm + precip)and NWM

condition from RTOFS

e Tidal boundarycondition: FES 2014

e 1 cycle/day; 24 hr nowcst, from 2 to 4 day fcst water
levels, currents, temperature and salinity

® Grid resolution: ~2-7 km in the ocean; 50-200 m in the
main channels; down to <10 m in small streams and
levees

e Non-tidal (elevation, velocity), temp and salt boundary'

Upgrades for v2.0.0:

e Majorimprovements to watershed mesh (better resolving of
river channels). Great South, Shinnecock Bays mesh improved
e Incorporationof satellite altimetry obs (ADT). Also,
xGEOID20b used instead of NAVD88 for improved model
initialization and vertical datum referencing
Extending forecast horizon from 48 to 96 hours
Expanding model coverage eastand north to include St.
Lawrence R, improved boundary conditions
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STOFS-3D-Atlantic v1.1.1- v2.1.0 Skill Assessment

® 1 year hindcast (2015) performed, comparing operational to upgraded model
Overall statistics for total elev at all CO-OPS stations (URMSE: unbiased RMSE; CC: correlation)

CC | BIAS RMSE URMSE
(cm) (cm) (cm)
v2.1.0| 0.89 | -1.8 14.0 13.1
vli.1.1| 0.82 3.0 16.9 13.8
Biasv2.1.0 RMSEv2.1.0
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STOFS-3D-Pacific (Pre-Operational)

Pacific Ocean enhancementsto STOFS:

® area of high priority wenrse K

® higherresolution,improved mesh in key areas ME_! : : 1] BEe
® improvedbathymetry i e

e ocean model enhancementsto provide not only water level wind =

& preasure

forecast guidance but also surface currents for navigation
e end goalisto supportunder keel
clearance, route planning for key
Pacific ports
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@E@ Precision Marine Navigation .

Schematic illustration of S-1XX and S-4XX layers (Source: IHO.int)

@ Electronic Chart Display and Information System
g (ECDIS) Layers
. e | ﬁ 7 S-101 Electronic Navigational Chart (ENC)
1 il AR L | .
;tt_ \ o | e B | e e : ¥ e S-102 Bathymetric Sun-‘ace.
: l ® S-103 Sub-surface Navigation
ﬁ - S H , =
8 ™ o . e S-104 Water Level Information for Surface
£l == Navigation —in progress with NGS and CO-

OPS
S-111 Surface Currents

WMO/IOC: (S-411 to S-414)

S-411 JCOMM Ice Information

S-412 JCOMM Weather Overlay

S-413 Weatherand Wave Conditions
S-414 Weather and Wave Observations



v DUKC SYSTEITI
(Dynamic Under Keel Clearance)

Navigation Support: S-104 Water Levels

* One of our biggest challenges: our coastal ocean modelsare initially
referenced to MSL or NAVDS8S8. For charting/navigation, we need to use
chart datum, e.g. MLLW or LAT.

» STOFS forecast guidanceis being encoded in formats following
IHO’s S-100 Universal Hydrographic Data framework

* Forexample, S-104 water levels relative to chart datum
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Prototype S-104 water level forecast guidance from STOFS-2D-Glo, produced and displayed
on Electronic Navigational Chart (ENC) Band 2 tiles for Palau in the Pacific Ocean.
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Storm Surge & Tide
Operational Forecast

Mational Ocean Service * Coast Survey Development Labaoratory

Thas 15 an expennmental web porial for graphec 1.'|:urlll:r.ilmuul:'ﬂl.r:nfmlmlul and experimental results from the storm Hrge
and tide forecast systems being developed and tested by the National Ocean Service.

STOFS mosde] outpat i NOT otal water level guidance. Acmal sater levels can be signaficamtly higher than forecast due 1o
waves, sterse effect and ober components not presently incladed in the STOFS.

Mease check with your regional Mational Weather Service forecast service for the official waver level Forecast.

S 1OFS-2D-0hobal (Crperatiomal) Latest Forecas Cyele

4.0
w8 I

polar.ncep.noaa.gov/estofs/
Screenshot of experimental STOFS

Lo 11T ENS pem

— landing page
Other options:
nowcoast.noaa.gov National Weather Service (NWS) Ocean Prediction Center:
Screenshot of STOFS-3D-Atl water level forecast guidance https://ocean.weather.gov/estofs/estofs surge info.php
displaying nowCOAST’s map viewer

NWS NOMADS:
https://nomads.ncep.noaa.gov/



http://nowcoast.noaa.gov
http://polar.ncep.noaa.gov/estofs/
https://ocean.weather.gov/estofs/estofs_surge_info.php
https://nomads.ncep.noaa.gov/

How To Access STOFS Results

ht-tps://cera.coastal

risk.live/s/52b1 .

Cedar Key, FL
Aug 30, 2023 006

Tampa Bay . . -

- L il https://cera.coastal
i) Aug 30,20231006 Lt P risk.live/s/cae5

https://cera.coastalrisk.live/
(Username: nos.surge@noaa.gov Password: nos.surge)

Screenshots of STOFS-3D-Atl water level forecast guidance for Idalia (2023)
\/

Registry of Open Data on AWS g

NOAA Global Surge and Tide Operational Forecast System 2-D
(STOFS-2D-Global)

=2 0 51500 5 (2 B30 53 B EE8

Description Resources an AWS

registry.opendata.aws/noaa-gestofs
Screenshot of STOFS-2D-Glo output on Amazon cloud
(AWS) via NOAA Open Data Dissemination

NOAA 3-D Surge and Tide Operational Forecast System for the
Atlantic Basin (STOFS-3D-Atlantic)

[mrie I et [} temter s [} et [ s [} o emiomton [ et [ vees ) et [ e [ et |

Description Resources on AWS

registry.opendata.aws/noaa-nos-stofs3d
Screenshot of STOFS-3D-Atl output on Amazon cloud
(AWS) via NOAA Open Data Dissemination



https://cera.coastalrisk.live/
http://registry.opendata.aws/noaa-gestofs
https://registry.opendata.aws/noaa-nos-stofs3d/
https://cera.coastalrisk.live/s/0400
https://cera.coastalrisk.live/s/52b1

Th dan kS fO r VO ur atte ntio n ! STOFS-2D-Global: resolving West Coast inlets/jetties

Contacts
(> L
STOFS-2D-Global )

Yuji.Funakoshi@noaa.gov

Yanuing Bay Chetea River Mouth ) Humbold Bay Spit

STOFS-3D-Atlantic " O Q

Zizang.Yang@noaa.gov

STOFS-3D-Pacific

L.Shi@noaa.gov STOFS-3D-Atlantic: watershed mesh improvements

Satellite imagery

General STOFS related requests
Gregory.Seroka@noaa.gov
Saeed.Moghimi@noaa.gov

nowcoast.noaa.qgov
polar.ncep.noaa.qov/estofs/
httos://cera.coastalrisk.live/
httpos://reqistry.opendata.aws/noaa-nos-stofs3d/

https://reqistry.opendata.aws/noaa-qgestofs/ Using 1D NWM segments to 2D rivers, directly based on DEM
guide the mesh generation

V,



mailto:Yuji.Funakoshi@noaa.gov
mailto:Zizang.Yang@noaa.gov
mailto:l.shi@noaa.gov
mailto:Gregory.Seroka@noaa.gov
mailto:Saeed.Moghimi@NOAA.GOV
mailto:Gregory.Seroka@noaa.gov
http://nowcoast.noaa.gov
http://polar.ncep.noaa.gov/estofs/
https://cera.coastalrisk.live/
https://registry.opendata.aws/noaa-nos-stofs3d/
https://registry.opendata.aws/noaa-gestofs/
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