Three-dimensional reflectivity structure
the Dual-frequency Precipitation
Radar (DPR) on GPM over coastal

mountain ranges

Lynn McMurdie

University of Washington
(co-authors: Joe Zagrodnik, Stacy Brodzik,
Angela Rowe, Robert Houze)

AGU Washington DC GPM Session 15 December 2018




Measuring Precipitation from Space

e Dual Polarization Radar (DPR) on GPM provides 3-D
precipitation measurements

 What is the unique precipitation structure in complex
terrain?

e Need for Ground validation




OLYMPEX — GV Nov 2015- Jan 2016

 Took place on Olympic Peninsula

* Full compliment of radars, aircraft,
ground network

* Physical validation of precipitation
algorithms for the GPM satellites

* Document precipitation processes
in winter midlatitude cyclones
over complex terrain
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** e Use RHIs of radar
reflectivity
3-D precipitation
structure differences
between ocean and
terrain
e How do ocean/land
0 differences vary
with environmental
conditions
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Orographic Enhancement Aloft from NPOL
) Ocean Land — Windward Slopes
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Orographic Enhancement Aloft from Radar
Land — Ocean Difference CFAD
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Oregon ;

Made CFADS from Ku- bahd of DPR oVier Land anrd
Ocean using data from I\QDJFM 2014 2&)18» [




GSPMKu Over Ocean Norm By Level CFAD
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NPOL Land-Ocean GPM Ku Land-Ocean
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GPMKu (Oly) Over Land Norm CFAD
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Terrain-Enhanced Precipitation Processes above the
Melting Layer
 Enhancement of the precipitating cloud system occurs aloft
over complex terrain seen by NPOL
 Enhancement on windward slopes greatest during warm,
strongly forced events
* DPR documents same enhancement pattern as NPOL over

coastal mountain ranges
 Shift to higher reflectivity at all levels over terrain
* Hint of secondary enhancement seen over all locations, esp. Monterey

region where terrain rise is closer to the coast compared to other locations



Acknowledgements
*-Work Supported by'

* NASA grants: NNX16AD7SG NNX16AKO05G, 80NSSC17K0279
* NSF grants: AGS- L503155 AGS-1657251

)

= /

e A AGUGPMSesswnlWashlngton DC; 14 December 2018



GPEI;VIKaHS Land-Ocean Norm By Level CFA

Height (km)
D

20 30
Reflectivity (dBZ)
Ka Band Land-Ocean
Difference

40

D

©coocoo00000
HFNWPAPUONOO O
OUrOor U1 U1 U1 U1 U1 U1 O

|19
©oo
RoW
v >

-0.25
-0.35
—0.45
—0.55
—0.65
-0.75
—0.85
-0.95

Difference

Height (km)

G8PMKu Land-Ocean Norm By Level CFAD

v
J

a
‘ ‘

q

5

a
L
b

20 30 40
Reflectivity (dBZ)

Ku Band Land-Ocean
Difference

0.95
0.85
0.75
0.65
0.55
0.45
0.35
0.25
0.15
0.05
—0.05
-0.15
-0.25
-0.35
—0.45
—-0.55
—0.65
-0.75
-0.85
-0.95

Difference



