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North-Northwest Flow (330-340)

Introduction %

oLegacy Appr
B Threat Maps

B Flowcharts

B 12 km NAM

B Pattern Recognition

B BUFKIT

Demand for improved spatial/temporal evolution (NDFD)

Can we improve upon these toolsith high resolution local
modeling?



Local'Modeling of LES

. Demonstrated successes on the Eastern Lakes
BBallentineet al. (1998)

BArnott et al. (2007)

. Known Biases with singleand LES
BBallentineand Zaff (2007)

BArnott (2010)

. Is there potential added benefit from a high
resolution simulation at APX?

- What are the impact of varying SST/Ice analyses
on high resolution LES simulations?



APX Local WRF

. Two Nests
B 12km Outer
B 4km Inner

- Run at 00/12Z
B Length: 36 hour

. IC/BCs: Previous GFS

. CP Scheme
B Outer: KF
B Inner: None

- Microphysics: Lin et al.
. PBL:Yonsel
. Operational Availability: T+2hr (~02/142)




APX Local WRF continued

00Z Simulation
BNASA SPoRTGreat Lakes SSBgtspor)
BNASA SPoRTGreat Lakes Icei¢eg)

127 Simulation
BNCEP 1/12 global high res SST data
BNCEP 1/12 global high res ice coverage



Model Assessment

. Seasonal
BAvoid daily
. PartVerification:

BWRF/COOP Compare

. Part Comparison: 5
BSPORINCEP Comparison’
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Study-Specifics

. Period: 12/4/2012/26/2011

B59 Simulations

BWRF Verification: 1286 Hour Forecast (122127)
Match COOP Observation Time

BSST/Ice Compate Verification Study

Comparison
. Study
. . _0Spinup
00Z Simulatio .
eospinug | T
12Z Simulation
00Z 127 00Z 127 00Z

- Variables
BMax TMInT/ Liguid Precipitation



WRF/COOP Compared MaxT
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WRF/COOP Compared MinT

WFO Gaylord Cooperative Observing Network
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W R F /C O O P C om p ar @ Wro Gaylord Cpt Obg Network
Liquid Precipitation
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WRFVerification Summary

. Max Temperature Climatology represented well
BNo systematic biases

. Less Min Temperature SkKill
BQuite persistent warm bias

BEspecially for the coldestgdiationalcooling) nights
BOIVER indicates overnight high wind speed bias

- Liquid Precipitation

BClimatology (pattern) fit reasonably well
BToo much precipitation for higher end events
BlLarge wet bias over Eastern U.(RAot shown)



SPoRINCEP Comparison

. Demonstrate comparison (NCEP \&PoRT
Initialization) of:

BModel QPF

Blce Coverage

BSST (point)

Lake Superior
Lake Michigan



QPF ComparISOn Average Diff SRoR)
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lce Coverage Comparison

Domain Averaged Ice Coverage
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SST Comparison Lake Superior

Lake Superior Temperature Comparison (47.25N,  86.5W ) R
279

278

Average Difference: +0.09GPoRTJ

277
®
=
S 276
o e==SPORT
o ==NCEP
275
274
273

20101204 20101219 20110103 20110118 20110202 20110218
Date



SST.Comparisond Lake 'Michiga ]

Temperature (K)
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Summary

. Demand for increased spatial/temporal resolution for
NDFD

. Performed seasonal verification/comparison
BReduces influence of ofl uke
- Verification

BModeledMaxT climatology well
BLess skill wittMinT
Warm bias withradiationalcooling

BMixed QPF results

Good at Gaylord
QPF t oo hiegnhd of oerv eonhti sg,h anoc



Summary continued

- QPF
BSPoRT> NCEP

. Lake Ice Coverage
BSPoORT> NCEP

. Lake Superior SST
BSPoORT> NCEP

. Lake Michigan SST

BNCEP >SPoRT
Dominated by ~one month period



Preliminary_ Conclusions

- What led to higher QPF ilsPoRTRuns?

Bldentical setup outside of SST/Ice

BWarmer lake waters on Superior and on Michig
for > %2 the time?

BDoes warmer | ake temp
greater ice coverage?



Future Work

. Collaboration with NASASPoRT
BMicrophysics/PBL sensitivities
BExpand currenSPoORINCEP comparison work?

. Evaluate second season with operationalgilable
local WRF data

BDoes it benefit the forecast process?
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