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flood warning practices and forecast systems in coastal and upstate New 

York, including a demonstration product for an improved warning system for 

coastal or inland flooding --
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TASK 1.4 OBJECTIVES

• Met with NYC National Weather Service and NWS Eastern Region 
Headquarters to discuss warning system and process (obtain reports 
from Irene and Sandy). **Recommendation**: Best visualization and 
Need Improving Communication for Warning Decision Support

• NYU-Cornell will catalog and assess other existing rapid warning 
systems (e.g., USGS Water Gauging System).

• Improvements to real-time atmospheric and storm surge predictions 
systems for the upcoming hurricane season.

• Improvements in visualization for atmospheric, hydrological, and storm 
surge predictions. 

• Enhance Partnerships and Education Networks



Real-time WRF to 4-km grid spacing: 

http://dendrite.somas.stonybrook.edu/LI_WRF





Advanced Circulation Model 

(ADCIRC) Upgrade/Testing 

** => New things tested…

** Run 3D Mode (3 or 5-levels)

• 184,534 nodes                         

-> 20 m to 70 km

** Couple with 

SWAN wave model

Bermuda

Halifax NS

Jacksonville FL

NYC



ADCIRC 2D vs 3D vs SWAN for Sandy

2D CTL

3D CTL







Stony Brook Storm Surge Predictions in Google Earth (Mark Lang) 

http://wavy.somas.stonybrook.edu/cyclonetracks/



Stony Brook Storm Surge Predictions in Google Earth (Mark Lang) 



Ensemble Storm-Surge Predictions Using NWS Short-Range Ensemble 

Prediction System (16-km grid spacing) and Keith Roberts Statistical 

Model: 

http://nystormsurges.weebly.com/statistical-predictions-sref.html



CENTER FOR V ISUAL COMPUTING

• Research Center at 

Stony Brook Computer Science

• Contributing Members:

• Prof. Arie E. Kaufman – Lead

• C. Papadopoulos – PhD Researcher

• S. Mirhosseini – PhD Researcher

• Visualization, Virtual Reality and Medical 

Imaging

• Contributions to Work Units:

• 1.2

• 1.4

• 4.1



THE REAL ITY DECK

• Reality Deck – Immersive Gigapixel Display

• 416 Monitors – 18-node cluster

• Supports interactive 3D visualization applications



DATA SOURCES

ADCIRC Output

(ASCII)

LiDAR

DEM
Tiled Imagery Building Outlines



DATA PROCESSING

ADCIRC Output

(ASCII)

Parser

Optimized Quad-tree

Data Structure

Processor

Reusable

GeoDataSource

• ADCIRC Output is converted to quad-tree spatial database

• Can perform rapid spatial queries in real-time

• Maintains underlying data semantics, resolution

and time-variability

• More space efficient than high-res pre-rasterized overlays



DATA PROCESSING

• Acquired from NYC OpenData

• Converted to GeoTIFF

• Reprojected to EPSG:4326

• Also used, subsampled version 

(thanks Hamish!)

LiDAR

DEM Building Outlines

• Acquired from NYC OpenData

• Recentered to match DEM

• Reprojected to EPSG:4326

• Reduced in size

(focused on Manhattan)



ARCHITECTURE

Visualization

Nodes

…

Head

Node
Input

Devices

Inputs

Simulation

Loop



V ISUALIZATION SOFTWARE

osgEarth

• Input handling, window creation and data distribution by Equalizer

• OpenGL rendering via OpenSceneGraph (supporting multiple asset types)

• GIS Rendering using osgEarth

• ADCIRC Model Visualization Implemented as osgEarth driver

• Integrated with osgEarth database streaming

• Can create visualizations via .earth files (simple XML description)

• Multiple layers, data types, overlays and levels-of-detail can be mixed 

and matches as required

• Real-time, interactive, arbitrary viewport positioning

• Multi-scale enabled visualization



G LOBAL SCALE

Satellite Photography



STATE SCALE

High Resolution Insets



PROCEDURAL BUILDINGS

High Resolution Ground Imagery

and Building Outlines in Boston, MA



ADCIRC MODEL (1)

Satellite Imagery (Mapquest Open)

LiDAR DEM (NYC OpenData)

Building Outlines (NYC OpenData)

Manhattan



ADCIRC MODEL (2)

Satellite Imagery (Mapquest Open)

LiDAR DEM (NYC OpenData)

Building Outlines (NYC OpenData)

Manhattan

Building detail in

South Manhattan



ADCIRC MODEL (3)

Surge Progression near the Battery

ADCIRC – DEM Interaction

in South Manhattan



ADCIRC MODEL (4)

Green [-0.482,3.347] Blue



ADCIRC MODEL (5)

Green [-0.482,3.347] Blue



ADCIRC MODEL (6)

Green [-0.482,3.347] Blue



INLAND F LOODING S IMULATION



INLAND F LOODING S IMULATION



INLAND F LOODING S IMULATION



INLAND F LOODING C LOSEUP



DEMO V IDEOS


