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Examples of lake-effect precipitation

30 November 2004
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Examples of lake-effect precipitation

Radar reflectivity
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Examples of lake-effect precipitation

Satellite-derived precipitation
11-12 November 1996
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Locations of lake-effect-type precipitation

Great Lakes
Finger Lakes, NY

Chesapeake, Delaware, and Massachusetts
Bays

Gulf Stream
Sea of Japan
Great Salt Lake (GSL)




Lake effect precipitation from the GSL
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Radar reflectivity

From Jim Steenburgh
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GSL and surroundings
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Lake-effect precipitation by month

Data from Sep 1994 - May 1998
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Climate of GSL temperature
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Significance of salinity and size of GSL

= |ake-effect precipitation can occur over most of
the year
— Lake does not freeze
— Lake temperature responds quickly to forcing

= Upstream, extant moisture may be important in
many cases
— Moisture from lake is limited
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Synoptic setting

Composite RUC analysis
I for onset of L-E snow
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From Steenburgh et al. (2000)
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Timing and duration of snows

Most episodes start and night and last 12-36 h
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Mesoscale enhancement by land breeze

T.e—Tang during lake-effect snows

= \Warmer water
drives a land
breeze

Number of Observations

18 to <20

-12 to <-10
-10 to <-8
-8 to <-6
-6 to <4
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12 to <14
14 to <16
16 to <18

Lake-Land (SLC) Temperature Difference ("C)

From Halvorson (1999)
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Mesoscale enhancement by land breeze
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From Michael Pidwirny

* Frequent nocturnal onsets may be from enhanced
forced ascent due to convergence over the GSL
from land breezes
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Role of static instability

T.e—T 700 during lake-effect snows
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Lake—700-hPa Temperature (°C)
From Halvorson (1999)
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Role of static instability

T4.—T-q0 lapse rate during lake-effect snows
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From Halvorson (1999)
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Wind direction and banding

Radar reflectivity
Terrain, Sfc obs
7 Dec 1998

[(h) 1900 UTC
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From Steenburgh and Onton (2001)
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Wind direction and banding

1200 UTC 7 Dec 1998 0000 UTC 8 Dec 1998

\\ Lake temperature
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Summary of ingredients

Instability: Cold air over warm water to produce
conditional or absolute instability

Lift: Convergence, mountains, other mechanisms
for lifting parcels to level of free convection

Moisture: Supply of water for latent heating and
precipitation

Wind direction and lack of shear: Indicator of
precipitation location and banding

Persistence and intensity of these conditions
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Lake-effect precipitation and RTFDDA

1200 UTC 18 Apr 2006 Obs 1200 UTC 18 Apr 2006

From Carissa Edgar From Carissa Edgar

= RTFDDA is capable of realistically predicting
lake-effect precipitation
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Importance of lake temperature in RTFDDA

WRF Ground Temperature (C)
FDDA valid at: 2005-12-04_21:00:00
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= RTFDDA is also capable of over-predicting lake-
effect precipitation
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