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Weather is a Factor in DP Incidents 

Loss of position incidents and the triggers that caused them (from IMCA, 2004). 



Local Doppler Weather Radars Can 

Mitigate Weather Risk. 
• Thesis:  Deploying Doppler weather 

radars with proven, operational 

software that detects, tracks and 

predicts hazardous weather events will 

provide significant value 

• Automated decision rules based  

on operational code from FAA,  

DOD and NWS systems 

• Nowcast products provide automated 

precision alerting capabilities to 

mitigate risk and maximize operational 

efficiency   

• Example Alerts: 

– Winds to 80 kts from NNW  in 12 min 

– Lightning threat at Oil Platform #3 

beginning at 1430 ending at 1450 

30 MIN “PRECIP” NOWCASTS 30 MIN PREDICTION OF LIGHTNING THREAT 

WIND & WAVE NOWCASTS 20 MINUTE NOWCASTS OF WIND SHIFTS & SPEED 

Forecast Alert

Watch

Warning

Clear

  

 



Tornado 

Reflectivity 1957  Doppler Velocity 1988  

Radar Evolution 
REFLECTIVITY, VELOCITY AND THE NEW DUAL-POLARIZATION 

• National Weather Service recently finished large 
upgrade of NEXRAD to Dual-Polarization 

• Largest leap forward in technology since the 
advent of Doppler 

• Provides ability to directly differentiate echoes 
(i.e., identify rain vs. hail vs. snow vs. clutter, etc.) 

• Only provides coverage in GOM out to ~100 miles 



U.S.NEXRAD Network 
RADAR NETWORK – 144 RADARS 



           Severe Storm Detection and Prediction 

Past Positions 

• Automated Algorithms 
supports decision making by 
NWS and DOD forecasters 

• Each radar does 14 scans 
every 4-5 minutes 

• 126 scans to view every 5 
min; even team of dedicated 
meteorologists cannot handle 

• Large Suite of Automated 
Algorithms 
• Tornado and Mesocyclone 
• Hail Detection & Size 
• Storm Strength & Tracking 

 

 
Most developed by WDT    
team while at NSSL. 

 

NEXRAD Automated Algorithms 
Huge Success:  NWS Average Lead Time for Tornadoes Went From 0 min to 14 min! 



FAA TDWR 
FAA TERMINAL DOPPLER WEATHER RADAR – 45 TDWRs AT WEATHER IMPACTED AIRPORTS 

Goal is to Detect Microbursts & Predict Wind Shifts 



  DOWNBURSTS and MICROBURSTS 

http://upload.wikimedia.org/wikipedia/en/1/1f/Wetmicroburst.jpg


MICROBURST RADAR SIGNATURE 

“IDEAL” surface signature 

REFLECTIVITY 
“REALITY” surface signature 



Alert 

Box 

Microburst polygon 

MICROBURST DETECTION ALGORITHM 

Microburst button turns 

red due to a microburst 

detection on the runway 



GUST FRONTS 
LEADING EDGE OF WIND SHIFT 



MACHINE INTELLIGENT GUST FRONT ALGORITHM. 
DETECT, PREDICT (20 MINS) & ESTIMATE WINDS BEHIND 
STRONG WIND SHIFTS (Cold Fronts, Gust Fronts, Leading 
Edge of Microbursts) 

http://en.wikipedia.org/wiki/File:Outflow_bndry.png


Alerts provide time of Arrival, 

Max Wind Speed & Direction 

Behind Front 

GUST FRONT. 
MIT/LL, FAA MACHINE INTELLIGENT GUST FRONT ALGORITHM 



• The catalyst for the development of the 

TDWR was the August 2, 1985 accident at 

DFW. 

• FAA funded research, trained pilots, 

developed in-aircraft Doppler radars, and 

TDWR 

• Not a single wind shear accident has 

occurred at an airport with a TDWR since 

its inception. 

• Recent report states that TDWR is the 

biggest success in meteorology. 

• System is completely automated, no 

meteorologists in the loop, algorithms & 

display directly in air traffic control tower. 

FAA & TDWR SUCCESS. 



We envision a 4-pronged approach to mitigating environmental incidents: 
 
1. Further understanding weather phenomena that are causing the incidents 

through examination of previous incidents, 
 

2. A broad-based training program for DP Operators on how to mitigate loss of 
position when faced with large wind shifts or waves, 
 

3. Development and deployment of individual Doppler weather radars with 
automated TDWR-like software on DP vessels to provide short-term (5-20 min) 
detection and warnings of rapid wind shifts and expected strong wind speeds, 
 

4. Networking of these radars, along with deployment of larger Doppler Weather 
Radars on stationary platforms to provide broader coverage and to utilize other 
automated algorithms and expert meteorologist’s input to provide longer-term 
30 minute to a few hours prediction of hazardous weather events. 
 

Framework for DP Vessel Weather Safety 
Use FAA Model of Success, Automated Software, and Lessons Learned to 

Create Value for the Off-Shore Energy Industry as a Whole 



Example Local Radar Deployment 
• WDT is radar agnostic  

• Better quality radar provides 
better quality information 

• Quality Data out to ~20 miles 

• Attenuation in Heavy Rain:  X, C, 
and S band 

  



Web-Based Display ALERTING 

Common Operating 

Picture 

On-Vessel Display 
MWDSS Server 

Content & Analytics Forecasters 

Detect & Predict 

Doppler 

Console 

Concept:  Marine Weather Decision Support System – a Suite of Networked Radars 

Doppler 

Console 

Doppler 

Console 

Doppler 

Console 

Detect & Predict Detect & Predict Detect & Predict 



• Local Application 

• TDWR microburst, gust front and storm tracking products from local radar 

• Display of radar and single-site algorithm output via display console and mobile applications 

• In absence of Internet comms, local applications remain. 

• Internet Connection:  Reception of raw radar from vessels and from any larger radars on 

stationary platforms 

• Combine data from all GOM Radars, add lightning data, & other weather data to create 

“nowcasts” of hazardous events 

• Expert forecasters can use data to provide custom and highly precise forecasts, warnings, and 

alerts within web and mobile displays and consultation via telephone 
– Straight line winds and wind shifts 

– Microbursts 

– Lightning  

– Squalls 

• Provide display back to vessels and to any company employees/contractors via password 

protected website and mobile apps 

• Automated weather alert push to display and mobile apps 

 

Marine Weather Decision Support System. 



• Radar, Satellite Imagery 

• Thunderstorm / High Wind / 

Gust Front / Microburst 

• Lightning Display & Alerting  

• Tropical Weather / Hurricane 

Site-specific Forecasts for  

Winds, Storm Surge, Rainfall 

• Expert Forecaster Custom 

Alerts and 24/7 Chat 

• Available as an App for iPhone, 

iPad and Android 

Common Operating Picture 
Decision Support Display Available for Operators, Management, Everyone That Needs to Know 



Summary 
• Weather causes ~10% of Loss of Position incidents for DP Vessels and also causes work 

stoppages and unsafe operations  

• FAA made a very large investment in solving the wind shear accident problem through decades of 

R&D starting in the mid-1970s, with great results, ZERO wind shear accidents have occurred at 

airports with a TDWR  

• Their solution was to provide small Doppler weather radars in-aircraft and large radars at airports 

all with automated software to detect wind shears 

• This is a great corollary for the Off-Shore Oil Industry, however, the large investment made by the 

FAA can be re-used. 

• We propose that Doppler radars be placed on DP Vessels and local algorithm workstations be 

utilized to run TDWR algorithms tuned to the off-shore requirements, existing radars can be 

utilized too. 

• Further, larger, more powerful Doppler radars should be placed in strategic locations in the world 

to provide coverage over a 100 mile radius 

• Since everyone will benefit, we believe some sort of JV or Consortium could be formed to provide 

this solution 
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