World Area Forecast System Icing Grids
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WAFS Gridded Icing Forecasts

mmm Began in 2008.

= Harmonized with WAFC London data in 2011.

e Approved by FAA in 2012

s Approved by ICAO in 2013




Background Information

Produced on 1.25 degree grid from native high res grid.

Result is a max and a mean grid from both the US and UK

e Max is max of high resolution grids inside each 1.25 grid
e Will over-forecast

e Mean is mean of high resolution grids inside each 1.25 grid
e Will under-forecast

Harmonization insures one global source. Result is WAFS Max and Mean Grids.

e The WAFS Max grid is the max of the US and UK max grids.
e The WAFS mean grid is the mean of US and UK mean grids.
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Icing Potential on 600 hPa

mean UK_Z2015021300f06

mean US 201502130006

" Mean US ﬂ

mean blended 2015021300f06

- S U N Y
et oS - «& WAFS Mean -

SOM 4

ol M =7 s

sand S i — i TR ) _—r

135W 130N 1258 120%  115W  110W  105W  100W  9aW  sow asn{- - A

— song AL L e

3 15 25 35 55 £

GrADS: QLA IGES 40K 1

S S L LY o e L -

335N 1

20N | : i f f i : L AR L

120 115w 110W 105w 100w gaw  opw 1 30N+

I
5 15 25 35 55 £

BrADS: 0OLA/IGES 23N+

1350 130W 1258

20N A

135W 130W 1258 120W 115w 110W  10SW  10DW  GaW  OGW  BSW  A0W 7AW TOW  BSW AW

I |
5 15 25 35 55 65 75

Gra0S: QOLA/IGES ZOE-02—1 31648

Images Courtesy of Yali Mao, NCEP/EMC



WAFS Mean

Icing Potential on 600 hPa
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Uses of WAFS Icing

Strategic Planning — ICAO approved for ETOPS planning

e Similar POD, with lower FAR and less Bias than old zero to -20C and
55% RH method.

Tactical Avoidance — unsanctioned use

e Appears to be extremely good at predicting areas of no ice.
e [f ice is encountered, could grids point the way out of it?



Future Work

lcing Severity Forecasts — operational in 2018

e Should use CONUS Forecast Icing Severity definitions of severity.

e As opposed to just outputting super cooled liquid water
content, which could be added later.

Calibrated Probabilistic Icing Forecasts — 2018-2023

e Based on MOGREPS and GEFS ensemble.
e Provide probabilities of exceeding severity thresholds.



Calibration???

Requires verification

Needs to be updated when models change

Multiple calibration methods exist — huge science question

Calibration must be done the same by both WAFCs to maintain the
one global source of data.




Calibrated threshold

CIP Calibration — All PODy
Region=tamdar Altitude range=all
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How CIP/FIP calibration
is affected by estimated
climatology of icing:

Under-estimate of
climatological
frequencies results in
underforcasts

Over-estimate of
climatological
frequencies results in
overforecasts

Regional/Seasonal
calibration is required.

Brown and Bernstein, June 2006



Challenges

Verification
Calibration
Maintenance

Politics
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