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Shorelines Grant Program

RFP Statement of Purpose

The Northeast Regional Ocean Council

" NROC

Northeast Regional
Ocean Council

(NROC) is seeking project proposals to

support advancement of shared
Northeast state priorities for resilient
shorelines. NROC will fund 2-5 proposals that deliver data products, tools,
information, and processes for shoreline resilience planning and management
to coastal decision makers. Proposals should focus on increasing the delivery of
scientific information and adaptation tools to coastal communities and decision-makers in

Maine, New Hampshire, Massachusetts, Rhode Island, and Connecticut.

RPS ASA Submission — Connecting States to NACCS Results
1. Outreach to NROC state representatives
2. Develop database of NACCS model output

3. Facilitate long term hosting of data
4. Develop web services to connect to the database




st "bmprehensive Study

Study Goals

* Provide a risk management
framework, consistent with
the National Oceanic and
Atmospheric Administration
(NOAA)/USACE Infrastructure
Systems Rebuilding
Principles; and

e Support resilient coastal
communities and robust,
sustainable coastal landscape
systems, considering future
sea level and climate change

B Groen - Low Stomm Impact scenarios, to manage risk to

[ ] Yellow - Moderate Storm Impact

I Rec - High Storm Impact vulnerable populations,

RS T s property, ecosystems, and

O infrastructure.




NACCS Coastal Storm Risk Management Framework
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INITIATE ANALYSIS

Identify Stakeholders, Partners, and Authorities
Identify Constraints and Opportunities
Formalize Goals

GHARACTERIZE EXISTING GONDITIONS

Define Physical and Geomorphic Setting
Compile Flood Probability Data
Establish Baseline Conditions

ANALYZE VULNERABILITY AND RIS

Map Inundation and Exposure
Assess Vulnerability and Resilience
Determine Areas of High Risk

IDENTIFY POSSIBLE SOLUTIONS

Assess Full Array of Measures
Consider Blended Solutions
Develop Performance Metrics
Establish Decision Criteria

EVALUATE AND GOMPARE SOLUTIONS

Develop Cost Estimates
Assess Benefits

Technical Products
Advanced by NACCS to

Close Identified Data Gaps

«Visioning Sessions Report & Focus
Area Analyses
» Institutional & Other Barriers Report

e==-.———————

« NACCS GIS Geodatabase
« Environmental & Cultural Resources
Conditions Report

« Storm Suite Modeling
* NACCS GIS Geodatabase
= NACCS Barrier Island Sea Level Rise
Inundation Assessment Report

* Natural & Nature-Based
Features Report
» Gonceptual Regional Sediment Budget
« State Appendix
= Vulnerability Decision Tree

_

» Enhanced Depth-Damage Functions
for Coastal Storms

Several
products,
planning tools,
and models
were
developed to
assist decision
makers in
going through
the Coastal
Storm Risk
Management
Framework



Comprehensive Study

Goals of Modeling Effort

* Compute the joint probability
of coastal storm forcing
parameters for the North
Atlantic Coast

* Simulate storm processes
(winds, waves, and water
levels) along the coast using
a suite of coupled numerical
models

* Quantify probability of storm
! Green - Low Storm Impact response at discrete
[:IYeIlow-ModerateStormlmpact Iocat_lons a|0ng the COaSt

- Red - High Storm Impact

I Purpie - Very High Storm Impact based on simulation results
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Composite Storm Set

- Storm Selection

*1050 Tropical Storms (TS)
- synthetic record
— joint probability method
(optimized sampling)
*100 Extratropical Storms (XH)
historical record

- peaks-over-threhold
/| Tropical Cyclone NACCS Subregion 3 NACCS Subregion 2 NACCS Subregion 1
Parameters
Heading direction -60°,-40°,-20°, -60°,-40°,-20°, -60°,-40°,-20°,
) 0°,+20°, +40° 0°,+20°, +40° 0°,+20°, +40°

Central

ressure From 28 to 98 hPa From 28 to 88 hPa From 28 to 78 hPa
3eﬁcit at 5 hPa intervals at 5 hPa intervals at 5 hPa intervals

Radius of maximum
winds

From 25 to 145 km,
median of 54 km

From 25 to 158 km,
median of 62 km

From 26 to 174 km,
median of 74 km

Translation speed

From 12 to 59 km/h, median of
27 km

From 14 to 88 km, median of

45 km

From 16 to 83 km, median of

49 km

Holland B

From 0.45to 1.32

From 0.56 to 1.35

From 0.66 to 1.37




~ Storm Suite Modeling
ADCIRC

New London, CT
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CSTORM-MS =
High Fidelity Modeling
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CSTORM-MS: Coastal STORM Modeling System
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— I ~ @ | WAM: WAve Prediction Model
e inee—. /= | STWAVE: STeady-State Spectral WAVE model
’ ' s ADCIRC: ADvance CIRCulation Model
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~3.1 million np’de's ! b :
{from.10 m t6'100km

19000 Save Points

Project

North Carolina

Specific

South Carolina

ADCIRC
Mesh
L Resolution

1150 storms (TS+XH) simulated for 3 conditions:
» Surge and wave only (base)*

» Surge and wave with (1) dynamic tide

* Surge and wave and tide and sea level change

*additional set of results developed by linear superposition of
96 random tide phases to the base condition set



Model Output

NACCS Save Point ID: 9419
Latitude: 41.126000
Longitude: -70.036000
Depth (NAVDSS): 13.4086 meters
Conversion factor (NAVDB8 to MSL): -0.1048

Water Level (m) Wave Height (m)
ARI* (yrs) Mean Upper 98% CI Mean Upper 98% CI
1 0.77 1.67 5.44 7.01
2 0.90 1.86 6.57 8.11
5 1.07 2.02 7.43 8.94
10 1.20 2.15 7.81 9.31
20 1.33 2.32 8.07 9.57
50 1.52 2.60 8.34 9.82
100 1.67 2.81 8.55 9.97
200 1.86 3.02 8.74 10.15
500 2.16 3.33 8.96 10.38
AP B O T . 1,000 2.41 3.58 9.12 10.53
~ > 2,000 2.65 3.82 9.26 10.68
5,000 2.92 4.09 9.44 10.86
10,000 3.09 4.25 9.57 10.99

*ARI = Annual Recurrence Interval

......

Save Points Storm Data
ADCIRC model (18,977) STWAVE model (20,817)  Storm Recurrence

« Peak water levels from * Peak wave height from Rates
1050 TS simulations * 1050 TS simulations * Synthetic Storm Tracks
* 100 XH simulations * 100 XH simulations & Parameters
« Water level (surge) ARl and < Significant wave height ARI and
associated confidence intervals  associated confidence intervals




Ider Meetings - Nov 2015

Participants: NROC, RICRMC, CT DEEP, MA CZM, NERACOOS, ME Geol. Survey, ME
Coastal Program, NHDES, UNH

Purpose: Provide more streamlined access to NACCS data products that may be of
interest to NROC community

Target Audiences:

Coastal managers
Engineers & consultants
Emergency management
Restoration community

Project Deliverables:
e Database of 1050 TS storms: storm parameters, storm tracks

* Save points: max water level for each event from ADCIRC*, max water level for all
events, controlling event, return period for water levels

* Visualization — tracks, water level return period (for each save point)

* Services to connect state websites to above datasets
*Water levels converted to NAVD88 during database build.



NACCSapi

8 06 NACCSapi - Apiary
4> | [2] [+ [ ¥ docs.naccs.apiary.io
NACCSapi Documentation  Inspec Apiary Powered Documentation

Switch to Console

oo NACCSapi

GET

NACCSapi is a simple REST API allowing consumers to view US Army Corps of Engineers' North Atlantic

Coast Comprehensive Study (NACCS) storm and save point data. Parameters

String

Useful Links

* Coastal Hazards System

Request
* North Atlantic Coast Comprehensive Study Report

Production ‘ T |
JSON and JSONP Formatting
NACCSapi only supports a single format, JSON/GeoJSON. JSONP is also supported by adding a callback
parameter to your request. request int.org/points
Status Codes - e
A full table of status codes will be added during development Node.js
Perl

Python

NACCS

BODY

points

- me

points




RPS

No Tide

(simulation only)

wave peaks (TS & XH)
wave statistics

Tropical
Synthetic
Storm Tracks

96 Random Tides

(linear superposition)

1 Real Tide

water level peak (TS) water level peak (XH)
water level statistics

PostgreSQL database

1 Real Tide
with SLR
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OceansMap NACCS Viewer
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ADCIRC modeling for NPS

Holland Identify
gradient 100 year
: wind model event

NACCS
output

Generate wind &
pressure fields

fort. AEP

Storm surge simulation




ArcGIS Services

e 006 ArcGIS - My Map "
(<> .| @ www.arcgis.com/home /webmap/viewer.htmI7url=http¥%3A%2F%2F54.196.193.245%2Fneoddevik2Frestk2Fservices%2FNACCS¥%2FNACCS%2FMapServer&source=sd ¢ | geaden (O]
ArcGIS ~ My Map New Map nathan ¥
# Add v | BB Basemap | Save v ©2 Share i Print | &3 Measure [l Bookmarks [ i address or place |Q]
ottaz, n % . -
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i $
o & Gatineau Montréal® grgueu Gy Sherbrooke. & S ¢ L 2 y
Ottawa o St-Jean- P & MAINE P John o
Legend sur- oA \ " NOVA
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s o Lowello Water Level ARI Syr 2.06 H
> ! ® mbeadae ots
. ‘ Water Level ARI 10yr 2.17 H
MASSACHUSETTS H prebrpensmio 41
g L\ Water Level ARI 20yr 2.26 H .
Binghamton Springfield Worcester _ H
o o r Level ARI 50yr 2.36 = d t b I f R I
. IR and tables of A
£ s Water Level ARI 200yr 2.47
Erzhi ¥ AV SletbLy Water Level ARI 500yr 2.55 . .
Scranton CONNECTICUT B = = e
? i zeom o statistics
NEW | AR H
v . o
JERSEY * . * ° .
eece
New Y o
Allentown N .
o
. * Tropical storm
\ Readng
" Trenton
iburg® 9 . 1
sl : tracks and storm
.
NEW ©
JERSEY
. L) f . t
1arAAN @éﬁ
ingten .. Esri, HERE, Garmin, FAO, NOA, USGS, EPA, NPS
i .

Esri.com . ArcGIS Marketplace
Help . Terms of Use . Privacy
Contact Esri - Report Abuse

X

NACCS - Mean 100yr Return Period Water Level (m) (16326 features, 1 selected) Options  ~
Station ID Depth (m) MSL to NAVD88 Water Level ARI 1yr Water Level ARI 2yr Water Level ARI S5yr |Water Level ARI 10yr Water Level ARI 20yr Water Level ARI 50yr Water Leveg
Conversion 00yr
1 6.93 3.16 3.39 3.53 3.59 3.68 3.77 3.85
2 5.52 -0.04 2.92 3.13 3.29 3.35 3.42 3.52 3.60
3 9.98 2.95 3.16 3.32 3.37 3.44 3.53 3.60
4 10.03 -0.04 2.20 237 2.49 2.53 2.59 271 2.82
5 9.70 -0.04 217 2.35 247 2.52 2.56 2.68 2.80
6 3.70 -0.05 2.14 231 247 2.55 261 2.75 2.98
7 7.44 -0.06 2.01 2.16 226 2.30 2.35 244 2.53
8 16.24 -0.08 1.97 213 2.24 2.28 231 241 2.50
9 5.77 -0.09 1.98 2.14 224 2.28 233 2.43 2.52

* File geodatabase
for bulk download




Attached Files

Mean_WaterLevel StationPeaks Mean_WaveHeight
OBJECTID OBJECTID OBJECTID
Stationld i Stationld ~Stationld . NACCS Save Point ID: 7104
WL_ARI_1 ETS_WaterLevel WH_ARI_1 = W ' ‘
WL_ARI_2 TS_WaterLevel WH_ARI_2 I el
WL_ARI_5 ETS_WL_ID WH_ARI_5
WL ARI_10 TS_WL ID - - - WH_ARI_10 P I -
WL_ARI_20 | WH_ARI_20 i
. 2
FER T WL_ARI_50 TS_WaveHeight | WH_ARI_50 i
OBJECTID WL_ARI_100 o 1 WH_ARI_100 CL95_WaveHeight H ersom i
Stationld WL_ARI_200 TS_WV_ID 11 WH_ARI_200 OBJECTID i . .
WL ARl 1 WL_ARI_500 11 WH_ARI_500 Stationld
WL AR 2 WL_ARI_1000 11 WH_ARI_1000 WH ARl 1 10
WL ARI S WL_ARI_2000 SavePoints 11 WH_ARI_2000 WH ARI 2
WL ARl 10 WL _ARI_5000 OBJECTID : : WH_ARI_5000 WH ARl 5 L L s
WL ARl 20 WL_ARI_10000 SHAPE M WH_ARI_10000 WH ARl 10 pnnual Recurrence nterval (years
WL ARI 50 EStationld ; ; WH ARI 20
WL ARl 100 CL98_WaterLevel Depth 11 CL98_WaveHeight WH_ARI_50
WL ARl 200 OBJECTID Datum_Conv 11 OBJECTID WH_ARI_100 NACCS Save Point ID: 7104
WL_ARI_500 Stationld (Mean Woter Level Plot 1 Stationld WH_ARI_200 Tongitades A
WL _ARI_1000 WL_ARI_1 Mea.n i Plor, | I WH_ARI 1 WH_ARI_500 x::::;?zxniit):;or (NAVDB8 to MSL): i:ﬂ;: meters
WL ARl 2000 WL_ARI_2 Station Summary Text File |} WH_ARI_2 WH_ARI_1000 § o
ML ARI 5000 WL_ARI_S 1 WH_ARI_S WH_ARI_2000 ARI+ (yrs)  Mean  Upper 988 CI  Mean  Uppar 98% CI
WL ARl 10000 WL_ARI_10 StormTracks 1 WH_ARI_10 WH_ARI_5000 P4 Yoy e fabes
WL_ARI_20 OBJECTID 11 \WH_ARI_20 WH_ARI_10000 = v 2u 8. 0
WL AR| 50 SHAPE l I WH AR| 50 20 1.45 2.47 11.75 13.19
Legend WL_ARI_100 Stormld -] WH_ARI_100 00 Lés 2.80 1440 1608
eature Class Name WL ARI_200 IC_Pressure WH_ARI_200 wenn % s
Data Table Name WLARI 500 Heading WH_ARI 500 o 2 wpooee
Field Name WL ARl 1000 Radius Max Wind WH ARl 1000 5,000 2.43 3.59 18.08 23.72
WL_ARI_2000 Ref Lat WH_ARI_2000 o000 ze e e -0
ttached File WL ARl 5000 Ref Lon WH ARl 5000 *ARI = Annual Recurrence Interval
WL_ARI_10000 [Trans_Speed WH_ARI_10000




. Finalize database with updated XH peak wave information
. Update and republish AGS services

. Transfer data services and metadata for hosting

 GMRI - PostgreSQL / API
« NEOD - AGS host

. Coordinate development of project data landing page

Next Steps




Questions?

USACE North Atlantic Coast Comprehensive Study
http://www.nad.usace.army.mil/CompStudy/

North Atlantic Coast Comprehensive Study (NACCS)
Coastal Storm Model Simulations: Waves and Water
Levels (ERDC/CHL TR-15-14)
http://acwc.sdp.sirsi.net/client/en_US/search/asset/
1045666

Coastal Storm Hazards from Virginia to Maine (ERDC/CHL
TR-15-5)
http://acwc.sdp.sirsi.net/client/en_US/search/asset/
1047351

USACE Coastal Hazards System https://chs.erdc.dren.mil/

NACCSapi
http://docs.naccs.apiary.io

OceansMap Implementation
http://dev.oceansmap.com/naccs/

ArcGIS Services
http://54.196.193.245/neoddev/rest/services/NACCS/
NACCS/MapServer




