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Ground-based	Scanning	Precipita2on	Radars	-	KLGX	

Tes3ng	 Ground	sites	collec3ng	data	–	Rain	gauges,	Parsivels,	MRRs,	snow	



KLGX	

-  Full-volume	scans	every	5(?)	minutes	
-  Great	for	precipita2on	es2mates	
-  Not	ideal	for	microphysical	studies																		

(high	spa2al	resolu2on	desired)	

-  Full-volume	scans	every	5	minutes	
-  Good	for	precipita2on	es2mates	
-  Not	ideal	for	microphysical	studies	



Ground-based	Scanning	Precipita2on	Radars	-	NPOL	

Tes3ng	 Ground	sites	collec3ng	data	–	Rain	gauges,	Parsivels,	MRRs,	snow	

NPOL	and	DOW	Opera2ons		 NPOL,DOW	

40	RHIs,			
3°	spacing	
(12	min)	

16	RHIs,			
2°	spacing	
(4	min)	



NPOL	

KLGX	
NPOL	



Ground-based	Scanning	Precipita2on	Radars	-	DOW	

Tes3ng	 Ground	sites	collec3ng	data	–	Rain	gauges,	Parsivels,	MRRs,	snow	

NPOL	and	DOW	Opera2ons		 NPOL,DOW	



Ground-based	Scanning	Precipita2on	Radars	–	EC		

Tes3ng	 Ground	sites	collec3ng	data	–	Rain	gauges,	Parsivels,	MRRs,	snow	

NPOL	and	DOW	Opera2ons		 NPOL,DOW	

EC	X-band	Opera2ons	



Ground-based	Scanning	Radars	–	D3R	

Tes3ng	 Ground	sites	collec3ng	data	–	Rain	gauges,	Parsivels,	MRRs,	snow	

NPOL	and	DOW	Opera2ons		 NPOL,DOW	

EC	X-band	Opera2ons	



Radar	reflec3vity	

-  Full-volume	scans	every	5(?)	minutes	
-  Great	for	precipita2on	es2mates	
-  Not	ideal	for	microphysical	studies																		

(high	spa2al	resolu2on	desired)	

•  BackscaFer:	Energy	scaFered	
back	to	receiver	
•  Pt:	105	–	106	W	

•  Pr:	10-13	–	10-14	W	
	

•  Depends	on:	
–  Size	(wavelength)	
–  Shape	
–  State	(Liquid/Ice)	



Radar	wavelengths	

-  Full-volume	scans	every	5(?)	minutes	
-  Great	for	precipita2on	es2mates	
-  Not	ideal	for	microphysical	studies																		

(high	spa2al	resolu2on	desired)	

•  Rayleigh:	Hydrometeors	
small	compared	to	
wavelength	

•  X,	C,	S,	and	L:	
precipita2on	

•  K,	mm:	clouds	

Higher	frequency,	smaller	antenna	

S-band	K-band	



NPOL	(S-band)	-	Valley	
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D3R	(Ka-/Ku-band)	-	Valley	
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NPOL	(S-band)	-	Valley	

Distance	from	NPOL	(km)	
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)	 Ice	crystals/Snow	

Aggrega2on	

Mel2ng	

“Brightband”	



Dual-polariza3on	

-  Full-volume	scans	every	5(?)	minutes	
-  Great	for	precipita2on	es2mates	
-  Not	ideal	for	microphysical	studies																		

(high	spa2al	resolu2on	desired)	

•  Alterna2ng	or	simultaneous	
transmission	of	both	
horizontally	and	ver2cally	
polarized	waves	



Differen3al	Reflec3vity	



Correla3on	Coefficient	

Measure	of	the	similarity	between	horizontal	and	ver2cal	returns	from	a	pulse	volume	

Precipita2on	



Brightband	

Reflec2vity	(Z):	Intensity	 Differen2al	Reflec2vity	(ZDR):	Size/shape	

Correla2on	Coefficient	(ρHV):	Similarity	 Par2cle	Iden2fica2on	(PID):	T+variables	



Role	of	terrain	

Liling	air	(upstream	of	mountains)	
	

Precipita2on	enhancement	
	

Dipping	of	brightband	
	-	Latent	cooling	(mel2ng)	
	-	Mel2ng	distance	
	-	Adiaba2c	cooling	(forced	ascent)	
	-	Preexis2ng	cold	air	

	

Radial	velocity	(V):	Red	–	away,	blue	-	toward	

ρHV	

Z	



Valley	flow	

Radial	velocity	(V):	Red	–	away,	blue	-	toward	



Turbulence	

Medina	et	al.	(2007)		



Kelvin-Helmholtz	waves	

Kelvin-Helmholtz	waves,	observed	for	
5	hours	(valley	and	ocean)	by	NPOL	in	
stable	layer	with	strong	direc2onal	
wind	shear	
	
Role	in	enhanced	microphysics	

17	Dec	2015	



Microphysical	processes	 18	Dec	2015	

Z	 ZDR	

ρHV	



In-situ	Aircra_	Data	



Microphysical	processes	

Z	 ZDR	

ρHV	Cita2on:	Flying	at	14,000	FT	(~	4	km),	
noted	plates,	capped	columns,	and	
plate	aggregates	
	
àDendri2c	growth	zone,	aggrega2on	
	



DOW	radar	data	

Reflec2vity	(Z):	Intensity	

Mountains	

Doppler	velocity:	Winds	toward/away	

Differen2al	Reflec2vity	(ZDR):	Size/shape	



Ground-based	Ver2cally	Poin2ng	
Radars	

Tes3ng	 Ground	sites	collec3ng	data	–	Rain	gauges,	Parsivels,	MRRs,	snow	

MRR	



EC	radar	looking	toward	Hurricane	Ridge	

Distance	from	radar	



Micro	Rain	Radar	(MRR)	



Micro	Rain	Radar	(MRR)	



Par3cle	Imaging	

§  Par3cle	Imaging	Probe	(PIP)	
§  Developed	for	aircral	(high	

winds)	
§  Par2cle	Video	Imaging:	

high	frame-rate	records	of	
grey-scale	images	

§  Par2cle	size	and	fallspeed	
measurements	(snow)	



Transi3on	from	rain	to	snow	



Parsivel	(PAR3cle	SIze	and	VELocity)	

§  Size	and	fall	speed	
§  Measures	reduc2on	in	the	

voltage	and	dura2on	of	
signal	loss	

Small	
drops	

Big	
drops	

Small	





Ground	instruments	
Tipping	(single	and	dual)	bucket	rain	gauges	



Ground	Instrument	Network	



Ground	instruments	

Placed	instrumented	trailer	at	high	eleva2on	loca2on	
(>3000’)	through	spring	

Pluvio	–	Weighing	rain	
gauge	for	rain/snow	
	
Parsivel	–	measures	rain/
snow	characteris2cs	
	
Powered	by	8	baFeries	
and	solar	panels		



Ground	instruments	



•  Mul2-frequency,	dual-polariza2on,	Doppler	radar	
•  Windward,	leeward	
•  Microphysical	processes	(dynamical	context)	
•  Rainfall	es2ma2on	

•  Ground	instrument	network		
•  Drop	size	distribu2on,	rain	rate	
•  Snow	par2cle	size,	fallspeed	
•  Rain	totals	

•  Snow	measurements…	

Summary	
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