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Goals

* Physical validation to support GPM algorithms
for measuring precipitation from space
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Launched 28 Feb 2014
The GPM satellite — measuring erm e ;u;‘ J“"m“') R
. : Flight Center in Japan
precipitation from space with an

active Radar and passive microwave
imager



Goals

* Physical validation to support GPM algorithms
* Orographic effects on frontal precipitation
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Regions of the Olympic Peninsula
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OLYMPEX: Precipitation Processes in wintertime
Midlatitude Cyclones over complex terrain
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Prefrontal Environmental
el Characteristics
e Warm advection
e Stable
. w-level SE flow
IVTwvariable (can be
high)
* Increasing Melting
Level height

PPI KLGX 20 2 20:05 UTC Elev 0.48°
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Warm sector
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Warm Sector
;' Environmental
Characteristics
e HighIVT
o eutral Stability
e SW flow
* High melting level

PPl KLGX 2015-Nov-13 06: TC Elev 0.48°
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Warm sector
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Postfrontal

Postfrontal
Environmental

Characteristics
e Cold Advection

Unstable
:\Wor NW flow
e Low IVT
* Low Melting Level

Prefrontal

Warm sector

s
Vapor flux



Orographic Enhancement of
Precipitation Structure
Seasonal Statistics

* from Rain Gauges
 from Radar



OLYMPEX Precio'ﬁgation
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~ from 65 frontal systems
How does this pattern vary? With storm
sector? Environmental conditions?



Orographic Enhancement Aloft from Radar

Ocean Land — Windward Slopes
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Orographic Enhancement Aloft

Land — Ocean CFAD
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~Pre-frontal

~Warm sector

~Post frontal
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~Pre-frontal
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Height (km)

Enhancement at both upper and lower levels
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NPOL Ocean
EC X-band CFAD Leeside
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Can enhancement aloft can be seen
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e Used all GPM overpasses since launch and during cold season NDJFM
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Can enhancement aloft can be seen
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Land minus Ocean
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e Used all GPM overpasses since launch and during cold season NDJFM
* QOcean box (46.5—48.6°N 126.4—124.7°W)

* Land box (46.5—48.6°N 124.3—122.6°W) Olympic Peninsula



What we are learning from OLYMPEX

* Enhancement of the precipitating cloud
system occurs aloft

* Synoptic and environmental conditions affect
the degree of enhancement

* Enhancement on windward slopes greatest
during warm, strongly forced events

* More details up next
* Joe — Atmospheric Rivers
* Angela — Enhancement aloft (microphysics from aircraft)
* Robert — High resolution modeling and KH waves

e Joe — Cloud and precipitation structure across all regions
(ocean = windward =2 high terrain = leeside)
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