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WPC Operational Desks 
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Incredible Predication Advances 
 

13 Feb 2014 DC Snowstorm 
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Overnight snowfall rates of 2-3 inches per hour 
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Courtesy Eric Rogers 

NAM CONUS Nest Observed 



4 

Improved Forecasts but 
Changing Users 

Decisions being made at longer lead times demand more 
accurate and consistent predictions  

City gridlock despite blizzard 
warning 18 hours in advance 

2010 Blizzard 
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City gridlock with little warning 

1979 President’s Day Blizzard 
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Improving Forecaster’s 
Decisions 
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Data Overload 

  At the Weather Prediction Center: 
• Over 250 ensemble members per day 

 

• Over 15 unique model systems available in 
workstation menu 

 

• Isobaric, PV, isentropic perspectives 
Can we use this data more effectively to raise 

situational awareness of extreme events? 
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Synthesizing Information  
(50 members in 10 seconds) 
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Synthesizing Information 
(Ensemble Spaghetti) 

562 dm line 
verification (white) 

vs ensemble 
member forecast 
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Synthesizing Information 
(Ensemble Clusters) 

Clusters provide a 
quick summary of the 
range of scenarios. 
 

Day 7 Forecast Clusters 

12 members 26 members 21 members 

Cluster 1 Cluster 2 Cluster 3 

Observed 
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Synthesizing Information 
(Low Tracks) 



 

• Compare today’s multi-model ensemble 
mean forecast to a 30 year climatology to 
determine: 
– How unusual (members must show an unusual 

feature relative to climatology) 
– How confident (many members must show this 

feature at the same time & location) 
 

• Display as situational awareness dashboard 
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Synthesizing Information 
(Situational Awareness Display) 



Color coded to how unusual 

7 Day NAEFS Forecast 
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Rainfall Forecast 

Courtesy Trevor Alcott (WRH 



3 Day NAEFS Forecast 
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Rainfall Forecast 

Courtesy Trevor Alcott (WRH 

Never 
seen over 
past 30 
years 
near this 
time of 
season 



California Atmospheric River 
Feb 27-March 2, 2014 

Images courtesy Alex Tardy (SGX) 14 
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Improving User’s Decisons 

Connecting with decision makers to improve national 
preparedness for weather events 
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Multi Model Ensemble + 
human influence 

SREF 
GEFS 
ECMWF 
GFS 
NAM 
Canadian 

Communicating Impact 
(Snowfall) 

WFO Baltimore-Washington Pilot Project 
IDSS in an Urban Environment 

Create and communicate snowfall probability information 
for decision makers 

Best/Worst 
Case Scenarios 

Chance of 
Exceedance 



Official NWS Forecast 

Minimum  
(10th percentile) 

Most Likely Maximum  
(90th percentile) 

Expect at least this much Potential for this much 

Provide a reasonable best / worst-case scenario 

Communicating Impact 
(Snowfall) 

Local Emergency Manager: “This is one of the most important new initiatives from NWS 
we have seen for Emergency Managers in years.” 

DC 
   1” 

DC 
5” DC 

13” 



Chance of 
Heavy Snow 

45% 

Risk 
Tolerance 

40% 

Action 
Cancel 
Flights 

> = 

 
 
 
 
 

Risk of               Risk      Take 
  Event             Tolerance             Action 

Communicating Impact 
(Aviation) 

NWS worked with FAA and 
Industry to define risk 
tolerance thresholds 

Event Slight 
Prob >40% 

Modt 
Prob >40% 

High 
Prob > 40% 

3-h Snow > 0.2” > 0.75” > 1.5” 

24-h Snow > 1” > 2” >6” 

3-h Fz Rain > 0.01” > 0.05” 

Visibility < 3 mi < 1 mi < ½ mi 

Criteria for DCA 



Communicating Impact 
(Aviation) 

Event Slight 
Prob >40% 

Modt 
Prob >40% 

High 
Prob > 40% 

3-h Snow > 0.2” > 0.75” > 1.5” 

24-h Snow > 1” > 2” >6” 

3-h Fz Rain > 0.01” > 0.05” 

Visibility < 3 mi < 1 mi < ½ mi 

Criteria for DCA 
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3 Days Before 



Event Slight 
Prob >40% 

Modt 
Prob >40% 

High 
Prob > 40% 

3-h Snow > 0.2” > 0.75” > 1.5” 

24-h Snow > 1” > 2” >6” 

3-h Fz Rain > 0.01” > 0.05” 

Visibility < 3 mi < 1 mi < ½ mi 

Criteria for DCA 
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Communicating Impact 
(Aviation) 

1/3 of flights 
canceled at DCA 

1 Day Before 
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Summary 

Incredible prediction advances, but: 
 -Incredible user needs continue to expand 
  
 -Risk of data overload for forecasters and 
 users 
 
Combat these challenges with novel visualization 
methods to raise situational awareness of extreme 
events 
 -Based on multi-model ensemble information 
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BACK UP 
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Synthesizing Information 
(Extreme Forecast Index) 

• Identify “extreme” events relative to model 
climatology.  

• Requires robust reforecast dataset. 
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