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Applications of Geospatial Technology at WDT
Situation Awareness

Client services
Severe/hazardous weather impacts

Climatology Assessments (Long term records)
Lightning Climatology
Hail Climatology

Historical Weather (Forensic) Assessments
Hailstorm
Snow
Lightning Assessment
Wind Assessment
Rainfall Assessment (flood potential)
Tornado vs. Straight‐line Winds



Applications of Geospatial Technology at WDT
Safety

Mobile applications – iPhone, iPad, Android

Automated alerting

Custom Basemaps and Weather Sensor Location Analysis

Terrain

Marine Boundaries and Shorelines

Rain gauge locations for optimum regional rainfall 
accumulation (gauge corrected radar precipitation 
estimation)



WDT Geospatial Weather Content
NEXRAD radar ‐ past, current and future (4 hour prediction)

Rainfall accumulation, area coverage and intensity (average return interval)

Lightning stroke locations

Hurricane – Past/forecast track and intensity, error fan, wind radii

NWS watches and warnings

Thunderstorm rotation tracking ‐ tornadoes

Hailstorm track prediction and track (swath) diagnosis

Hurricane wind damage assessment

Global precipitation observations

Surface Weather Observations

And Much More!!!



Leveraged Technologies
ArcGIS desktop 10.0

ArcGIS Server 10.0

Custom Web and Mobile Applications using Google Maps and Map Box

PostgreSQL/PostGIS

MySQL

Local Data Manager (LDM) – Real‐time data transfer/distribution



Real‐time Data/Services Flow
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Decode Level II radar data

Level II QC – Remove 
artifacts

Create nationwide 3D 
radar mosaic

Integrate temperature 
data (0C & ‐20C)

Compute gridded hail size 
and hail probability

Apply hail size and swath 
area bias adjustment 

techniques

Contour final hail size grid

Advanced Radar and 
Storm  Analysis System

Display

Radar NRadar 3

Radar 2

Radar 1

Radar 4

CONUS NEXRAD
134 Radars

Data 
store

WDT Hailswath Diagnosis Workflow



WDT Hailswath Visualization



WDT Hailswath Example: April 10, 2013



WDT Hailswath Example: April 10, 2013



WDT Hailswath Example: April 10, 2013



WDT Hailswath Example: April 10, 2013



WDT Hailswath Example: April 10, 2013



WDT Hailswath Example: April 10, 2013



Decode Level II radar data

Compute/identify rotation 
(azimuthal shear)

Merge single‐radar 
rotation into CONUS shear 

mosaic

“Accumulate” rotation 
over time

Apply QC/QA: Remove 
noise and spurious data.

Advanced Radar and 
Storm  Analysis System

Display
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Radar 2
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Data 
store

WDT Rotation (Tornado) Diagnosis Workflow



Before QC/QA

After QC/QA



Before QC/QA

After QC/QA

Surveyed damage path



Web Viewer

ArcMap

Geospatial Weather:  Situation 
Awareness



Surface weather observations: Hurricane Sandy

Geospatial Weather:  Situation 
Awareness



Radar reflectivity: Hurricane Sandy

Geospatial Weather:  Situation 
Awareness







Geospatial Weather:  Situation 
Awareness



Hailstorm Assessment
...integration of radar, hail reports 

using ESRI ArcGIS Desktop...

Geospatial Weather: Historical Assessment



Lightning Strike Location 
Assessment 

Geospatial Weather: Historical Assessment



Peak Winds: Hurricane Sandy
(ESRI ArcGIS desktop) 

Extreme Precipitation Index: Hurricane Sandy
(ESRI ArcGIS desktop) 

Sustained Winds: Hurricane Sandy
(ESRI ArcGIS desktop) 

Geospatial Weather: Historical Assessment



Hail Climatology Assessment (decadal)
...NWS hail reports

using ESRI ArcGIS desktop 
with spatial analyst...

Hail Climatology Assessment
...”long‐term” hail analysis using 

ESRI ArcGIS desktop with spatial analysis...

Geospatial Weather: Historical Assessment



Geospatial Weather:  Mobile Applications
• Polygon-based alerts, combined with “follow me” location-based services (LBS).  

Leverages device’s GPS capability.

• Interactive mapping with live radar, watches/warnings and satellite.

• Alerts (NWS Watches/Warnings) for your current location and for saved locations.

• Phone “wakes up” automatically, beeps and speaks to you.



Questions??


