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 Polygons created when zone-based Lake 
Effect Snow Warning issued

 2 to 6 polygons per lake per event

◦ Timing & location information!

 Polygons can be updated at ANY time (ESTF)

◦ Always the latest and best forecast information 
available

◦ “Goal posts” can be set wide to start and narrowed 
as confidence increases







 Verification Nightmare

◦ Hundreds of polygons over a multi day event

◦ Reliable snowfall reports on 24 hour cycle

 Most polygons between 6 and 18 hours long

◦ Polygon emphasis on area of high impact

 Verification emphasis on snow amount, not rate / 
impact



 Verification for FIRST warning issuance only

◦ This should be our “worst case” scenario

 Median first-issuance polygon issued 24 hours before 
it goes into effect, 75th percentile polygon 39 hours!

 Develop a spatial verification scheme

◦ Combine radar data and reports to define impact 
area during polygon valid time

◦ GIS used to compare spatial footprint of impact 
area, polygon warning and zone warning

 Level playing field for POD, FAR, CSI stats





Lake Ontario Polygon #2

12/10/17 21Z  to  12/11/17 03Z
Issued 26 hr lead time; 6 hr duration

 Snow LSRs

 Average 
Radar 
Reflectivity

 Warning 
Polygon

 Impact 
region



Area Polygon Zone

POD 1.00 1.00

FAR 0.32 0.69

CSI 0.68 0.31

Pop Polygon Zone

POD 1.00 1.00

FAR 0.60 0.83

CSI 0.40 0.17

Correct Population 
Reduction

Incorrect Population 
Reduction

158,894 2

Lake Ontario Polygon #2

12/10/17 21Z  to  12/11/17 03Z
Issued 26 hr lead time; 6 hr duration



Median POD FAR CSI

Zone 0.99 0.60 0.39

Polygon 0.71 0.22 0.56

Change -0.28 -0.38 +0.17

• POD declined
• Easy to have a high POD when “casting a wide net”

• FAR fell more than POD: a good thing!

• Net result: Polygon warnings provided more skilled 
information than zone warnings

• Not shown: Population weighted stats very similar



0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

Polygon POD Zone POD Polygon FAR Zone FAR Polygon CSI Zone CSI



 Correct population 
reduction averages 2 
orders of magnitude 
greater than 
incorrect reduction

 Median people 
correctly removed: 
196,888

 Median people 
incorrectly removed 
1,624
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 4 out of 5 verifiers agree, polygons are good 
for you! 
◦ Average Polygon CSI: 0.50, Zone CSI: 0.43

◦ 1 verifier found Polygon CSI: 0.45, Zone CSI: 0.50

 Subjectivity does matter, but results don’t 
vary dramatically

 Remember, these first-issuance polygons 
should be the worst verifying of the bunch



 How does the total warning time change in a 
polygon warning scheme?

◦ Worst case scenario is zero warning time saved

◦ So what is the best case?

 Use the “zero lead time” or valid polygons

 GIS use to compare how long the average person is 
warned in a zone-based world and a polygon-based 
world for each event









 Population Weighted 
Warning Times:

◦ Zone Based

 Avg 29.79 hrs

◦ Polygons

 Avg 16.93 hrs

 Avg reduced 12.8 hrs
or 43% less time!



 The average person in an 
average event was warned:
◦ Polygons hours: 16.1 hrs
◦ Zone hours: 29.3 hrs

 Average reduction in warned 
time: 13.1 hrs

 Most reduction in warning 
time: 36.4 hrs

 Increased specificity of the 
warning
◦ When will it snow at MY house?
◦ When will MY section of 

interstate need to be plowed?
◦ When will MY county be 

impacted?
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 Polygons overall show slightly better skill in 
defining area of impact
◦ POD declines, but FAR declines more!

◦ Stats only calculated on expected worst case / first 
issuance only, should improve with updates!

 Polygon Warnings can add significant value 
both spatially and temporally
◦ Reductions in population and area warned

◦ Reductions in TIME a location/person is warned

◦ IDSS!



 Explore the future of impact based long-fuse 
polygons
◦ What place does this product have in a HazSimp

world?

◦ Expansion to other Great Lakes Offices?

◦ Can these polygons be useful in other long-fuse 
products?

 High wind events

 Mesoscale banding in winter storms


