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Full-volume scans every 5 minutes
Good for precipitation estimates
Not ideal for microphysical studies
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Ground-based Scanning Precipitation Radars - NPOL
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Custom NER KLGX DBZ Cross Section 1171472015 03:11:25 DBZ RHI: 253.998 deg - 1171472015 03:04:53
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Ground-based Scanning Precipitation Radars - DOW
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Ground-based Scanning Precipitation Radars — EC
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Ground-based Scanning Radars — D3R
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Radar reflectivity

Backscatter: Energy scattered
back to receiver

« P,:105-105W
« P:1033-10%W

Depends on:
— Size (wavelength)

— Shape
— State (Liquid/Ice)
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NPOL (S-band) - Valley

DBZ RHI: 49.9988 deg - 1171672015 20:58:26
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D3R (Ka-/Ku-band) - Valley
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NPOL (S-band) - Valley

Height (km)

DBZ RHI: 49.9988 deg -
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Dual-polarization

Horizontal Polarization

e Alternating or simultaneous
transmission of both

horizontally and vertically
polarized waves



Differential Reflectivity

Spherical Horizontally Vertically ZDR — 10 log]()(ZHH/ZVV)

(drizzle, small hail, etc.) Oriented Oriented
(rain, melting hail, etc.) | (i.e. vertically oriented
ice crystals)

P Bee

3.7mm 2.9 mm

& &
Zy ~ Z, Zy > Z, Zy < Z, 27mm 1.8mm 1.4 mm

| 7% I z\ z,) .
l()logm(z—j) =0 1()logm(z—:j >0 l()logm( Zj. J <0

ZDR ~ 0 dB ZDR >0dB ZDR <0dB

+2 to +4 dB (columns)
+3 to +6 dB (dendrites / plates)
0 to +1 dB (aggregates)




Correlation Coefficient

Measure of the similarity between horizontal and vertical returns from a pulse volume
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Brightband

DBZ RHI: 253.998 deg - 11/14/2015 03:04:53 ZDR RHI: 253.998 deg - 11/14/2015 03:04:53
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Role of terrain

VEL RHI: 49.9988 deg - 12/02/2015 03:15:29
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Lifting air (upstream of mountains)
Precipitation enhancement

Dipping of brightband
- Latent cooling (melting)
- Melting distance
- Adiabatic cooling (forced ascent)
- Preexisting cold air
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Valley flow




Turbulence
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DOW VEL45 F RHI: 63.4031 deg - 1270572015 00:08:42
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Kelvin-Helmholtz waves

Kelvin-Helmholtz waves, observed for
5 hours (valley and ocean) by NPOL in
stable layer with strong directional
wind shear

16011 m ‘CSU OLYMPEX, L3533706, 2015-12-17 17:42:15Z

11701 m

Role in enhanced microphysics

VEL30 RHI: 51.9983 deg - 1271772015 12:55:43
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Microphysical processes 18 Dec 2015

DBZ RHI: 42.0007 deg - 1271872015 03:14:13 ZDR RHI: 42.0007 deg - 1271872015 03:14:13
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In-situ Aircraft Data

NEXRAD Base Reflectivity (N0Q) ::2015-12-18T03:20:00Z

-33 (dBz)
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Microphysical processes

DBZ RHI: 42.0007 deg - 12/18/2015 03:14:13 ZDR RHI: 42.0007 deg - 1271872015 03:14:13
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DOW radar data

DOV DBZHC F RHI: 61.4036 deg - 12/08/2015 13:03:53 DOV VEL45 F RHI: 61.4036 deg - 1270872015 13:03:53
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Ground-based Vertically Pointing
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EC radar looking toward Hurricane Ridge

RHI (dBZ)
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Micro Rain Radar (MRR)
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Micro Rain Radar (MRR)
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Particle Imaging

= Particle Imaging Probe (PIP)

= Developed for aircraft (high
winds)

= Particle Video Imaging:
high frame-rate records of
grey-scale images

= Particle size and fallspeed
measurements (snow)




Transition from rain to snow

NASA GPM Study: PIP(008) at HUR. 2015-12-08T23:50Z
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Parsivel (PARticle Slze and VELocity)

= Size and fall speed
] Measures reduction in the Data updated: 201|—12—08 23:59:00 UTC
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Ground instruments

Tipping (single and dual) bucket rain gauges




Ground Instrument Network
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Ground instruments

Pluvio — Weighing rain
gauge for rain/snow

Parsivel — measures rain/
snow characteristics

Powered by 8 batteries PARTMENT of\ |
: ‘ - PSPHERIC SCIENQE!
and solar panels . | A wasiaron

Placed instrumented trailer at high elevation location
(>3000’) through spring



OLYMPEX 24-hour Precip (mm) 04/17/16 00:00 - 23:59 UTC
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e Multi-frequency, dual-polarization, Doppler radar

e Windward, leeward
e Microphysical processes (dynamical context)
e Rainfall estimation

e Ground instrument network
e Drop size distribution, rain rate
e Snow particle size, fallspeed
e Rain totals

e Show measurements...
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