
NROC Resilient Shorelines Grant Program 
NACCS Modeling Integration 

Nathan	
  Vinhateiro,	
  Brian	
  McKenna,	
  Jeremy	
  Fontenault,	
  Kelly	
  Knee	
  
RPS	
  ASA	
  

	
  

NROC Winter Meeting!
16 February 2017	
  



NROC Resilient Shorelines Grant Program 
 
 

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 

RFP$Statement$of$Purpose!
The! 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.!
!



North Atlantic Coast Comprehensive Study 
 

Study	
  Goals	
  
•  Provide	
  a	
  risk	
  management	
  

framework,	
  consistent	
  with	
  
the	
  Na=onal	
  Oceanic	
  and	
  
Atmospheric	
  Administra=on	
  
(NOAA)/USACE	
  Infrastructure	
  
Systems	
  Rebuilding	
  
Principles;	
  and	
  	
  

•  Support	
  resilient	
  coastal	
  
communi9es	
  and	
  robust,	
  
sustainable	
  coastal	
  landscape	
  
systems,	
  considering	
  future	
  
sea	
  level	
  and	
  climate	
  change	
  
scenarios,	
  to	
  manage	
  risk	
  to	
  
vulnerable	
  popula=ons,	
  
property,	
  ecosystems,	
  and	
  
infrastructure.  



NACCS Technical Products 



North Atlantic Coast Comprehensive Study 
 

Goals	
  of	
  Modeling	
  Effort	
  

•  Compute	
  the	
  joint	
  probability	
  
of	
  coastal	
  storm	
  forcing	
  
parameters	
  for	
  the	
  North	
  
Atlan=c	
  Coast	
  	
  	
  

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

•  Quan=fy	
  probability	
  of	
  storm	
  
response	
  at	
  discrete	
  
loca=ons	
  along	
  the	
  coast	
  
based	
  on	
  simula=on	
  results	
  



Storm Selection 
 

Composite Storm Set 
• 1050 Tropical Storms (TS)  

-  synthetic record 
-  joint probability method 

(optimized sampling) 
• 100 Extratropical Storms (XH) 

-  historical record 
-  peaks-over-threhold 



Storm Suite Modeling 
 



Model Domains and Save Points 

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 

~3.1	
  million	
  nodes	
  
Resolu=on	
  from	
  10	
  m	
  to	
  100km	
  



Model Output 

ERDC/CHL TR-15-14  98 

Figure 6-17. High-frequency save points, shown as black dots, in Connecticut and 
New York. 

 

Figure 6-18. High-frequency save points, shown as black dots, in New Jersey. 

 

ADCIRC model (18,977) 
•  Peak water levels from 

•  1050 TS simulations 
•  100 XH simulations 

•  Water level (surge) ARI and 
associated confidence intervals 

STWAVE model (20,817) 
•  Peak wave height from 

•  1050 TS simulations 
•  100 XH simulations 

•  Significant wave height ARI and 
associated confidence intervals 

Save Points 
•  Storm Recurrence 

Rates 
•  Synthetic Storm Tracks 

& Parameters 

Storm Data 



Project Stakeholder Meetings  - Nov 2015 
 

Par9cipants:	
  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	
  
• 	
  Restora=on	
  community	
  
	
  

Project	
  Deliverables:	
  
•  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	
  	
  
•  Visualiza=on	
  –	
  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 
 



Database Structure 
 

96	
  Random	
  Tides	
  
(linear	
  superposi=on)	
  

No	
  Tide	
  
(simula=on	
  only)	
   1	
  Real	
  Tide	
  

PostgreSQL	
  database	
  

1	
  Real	
  Tide	
  
with	
  SLR	
  

wave	
  peaks	
  (TS	
  &	
  XH)	
  
wave	
  sta=s=cs	
  	
  

water	
  level	
  peak	
  (TS)	
  
water	
  level	
  sta=s=cs	
  

water	
  level	
  peak	
  (XH)	
  

API	
   JSON	
  
data	
  

Tropical	
  
Synthe=c	
  

Storm	
  Tracks	
  



Database Contents 

ADCIRC 
(18,977) 

STWAVE 
(20,817) 

STORMS (TS) 
(1,050) 

water elevation peaks (by storm) 

time-series 

ARI (combined) 

wave height 

peaks (by storm) 

time-series 

tracks 

parameters 



Implementation Examples 

OceansMap NACCS Viewer" ADCIRC modeling for NPS"

fort.
22 AEP 

Identify 
100 year 

event 

Holland 
gradient 

wind model 

NACCS 
output 

NACCS%ID% 694%
Subregion% 1"
Master%Track% 17"
θ%(deg)% $60"
ΔP%(hPa)# 58"
Rmax#(km)# 151"
Vf##(km/h)# 48"
!
!
!
!
!
!

Generate wind & 
pressure fields 

Storm surge simulation 



ArcGIS Services 

•  Summary	
  sta=s=cs	
  
(ADCIRC,	
  STWAVE)	
  
at	
  save	
  points	
  

•  Mean	
  and	
  peak	
  
values	
  

•  Embedded	
  plots	
  
and	
  tables	
  of	
  ARI	
  
sta=s=cs	
  

•  Tropical	
  storm	
  
tracks	
  and	
  storm	
  
forcing	
  parameters	
  	
  

•  File	
  geodatabase	
  
for	
  bulk	
  download	
  



Geodatabase Structure 
 

A"ached	
  Files 



Next Steps 
 

1.  Finalize database with updated XH peak wave information 

2.  Update and republish AGS services 

3.  Transfer data services and metadata for hosting 
•  GMRI – PostgreSQL / API  
•  NEOD - AGS host 

4.  Coordinate development of project data landing page 



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 


