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Langley Hill, WA (KLGX) Radar 

ÅDedicated September 29, 2011 
 
ÅLocated near Grays Harbor, WA 
 
ÅJoint effort between NOAA, 

UW, and Congress 
 
ÅLegacy Doppler Technology 
 
ÅNEW Dual-Polarization 

Technology 



Langley Hill, WA (KLGX) Radar 

ÅDetects precipitation over 100 
miles offshore 

 
ÅExperimental 0.2° Elevation 

Scan 
Åaƻǎǘ ǊŀŘŀǊǎΩ ƭƻǿŜǎǘ ǎŎŀƴ ƛǎ лΦр° 

above the horizon 
 

ÅDetects precipitation and wind 
very close to the sea surface 
ÅPrevious lowest scan along coast: 
 bƻǊǘƘŜǊƴ hwΥ ϤсΣлллΩ a{[  
 {ƻǳǘƘŜǊƴ ²!Υ ϤмлΣлллΩ a{[ 



Langley Hill, WA (KLGX) Radar 
Doppler Velocity:  Up Close and Personal with the Coastal Jet 
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Langley Hill, WA (KLGX) Radar 
5ƻǇǇƭŜǊ ±ŜƭƻŎƛǘȅΥ  ¸ŜǎǘŜǊŘŀȅΩǎ /ƻƭŘ CǊƻƴǘ 

28 Oct 2011 ς 2057z 
1.5° Velocity 
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Dual-Polarization: How Does It Work? 



Dual-Polarization: New Parameters 

 
ÅProvides information about the uniformity of 

objects detected by the radar. 
 
ÅCC values between 0-1  
Å Values closer to 1 indicate similar object 

types.  Lower values indicate greater object 
diversity. 

 

ÅApplications: 
ÅLocating regions of hail  
ÅFinding the melting layer 

Correlation Coefficient  (CC) 



Melting Layer 

ALL SNOW 

ALL RAIN 

RAIN /  SNOW 
MIX 

MELTING 
LAYER 



CC and Melting Layer 

Previous ID Method: 
Look for Bright-Banding 

in Reflectivity 

New ID Method: 
Look for areas of low  

Correlation Coefficient 

Bright Banding Area of Low CC 



Using CC to Detect Melting Layer 

Top of Melting 
Layer 

Height of Melting 
Layer Top: 

9461 ft MSL 

October 28, 2011 Precipitation Event 



Melting Layer:  CC vs. Sounding 

00z / 29 Oct 2011 
Salem Sounding 

(2 hours later) 

Melting Layer Top = 
9600 ft MSL 

Very Similar!!! 

0°C 

0°C 

October 28, 2011 Precipitation Event 



Dual-Polarization: New Parameters 
POP QUIZ!!! 

What do a hamburger bun and a raindrop have in common? 



Dual-Polarization: New Parameters 
POP QUIZ!!! 

What do a hamburger bun and a raindrop have in common? 

THEIR SHAPE!!!  



Dual-Polarization: New Parameters 
Differential Reflectivity (ZDR) 

ÅCompares the horizontal reflectivity to the 
vertical reflectivity. 

 
ÅPositive values indicate objects that are 

wider than they are tall. 
 

Å If ZDR is zero, horizontal and vertical returns 
are the same.   

 

ÅApplications: 
Å Identifying areas of large rain drop size 
Å Identifying areas of rain versus snow or 

hail 

Large Raindrops Have a 
Hamburger Bun Shape 



Dual-Polarization: New Parameters 

Specific Differential Phase (KDP) 

ÅA measure of the liquid water content in the 
radar echo. 
ÅValue is related to the phase shift in the 

horizontal compared to the vertical 
 
ÅPositive values indicate the size and 

concentration of raindrops are increasing 
 

ÅApplications: 
Å Identifying areas of liquid precipitation, 

especially heavy rain 
ÅEstimating rainfall amounts 



Using Dual-Pol to Diagnose  
Heavy Rain 

Moderate 
to High 

Reflectivity  



Using Dual-Pol to Diagnose  
Heavy Rain 

High CC 
(Correlation 
Coefficient) 
Means fairly 

uniform 
precip type 
(all rain, no 

hail?) 



Using Dual-Pol to Diagnose  
Heavy Rain 

High ZDR 
(Differential 
Reflectivity) 
means wider 
άōǳƴέ-like 

drops 



Using Dual-Pol to Diagnose  
Heavy Rain 

Moderate 
to High KDP 

means 
moderate 
to heavy 

rain 
amounts 



Using Dual-Pol to Determine 
Rain vs. Hail 

High 
Reflectivity
Χ 

Heavy Rain 
or 

Hail? 


