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Radar Data Acquisition (RDA) 

Radar Transmitter / Receiver 



WSR-88D Radar dome and Antenna 



WSR-88D System Components  

The WSR-88D is comprised of three major  

components 

1) Radar Data Acquisition (RDA): (Radar Antenna 

Transmitter/ Receiver)  

2) Radar Product Generation (RPG): Product  

generation (creating base and derived products) 

(e.g  base reflectivity / base velocity / Vertical  

Integrated Liquid and more)  

3) AWIPs display of radar products  



Radar Product Generation (RPG) 

This part of the system generates products.   

Communications component – dedicated lines to other NWS 

offices, FAA, DOD and external users.  



Radar Scanning Techniques 

Radar first scans at the 0.5 degree elevation (360 degrees),  

then steps up to 1.5 degree slice (360 degree sweep), 

then steps up to 2.4 degree slice etc.  

This continues up to 19.5 degrees.  



Clear Air Mode    Precipitation Mode 

•  reflectivity 

•  radial velocity 

•  spectrum width 



Volume Coverage Pattern-12 

Newest VCP used during severe weather events.  VCP 12 

14 step elevation slices within 4.5 minutes.  

More elevation angles at lower levels (Sampling in greater   

detail at distant ranges).   



Radar Beam Width Considerations 

Compare the WSR-88D beam width as a pencil beam (0.95 

degree) to the old conventional radar WSR-74S (2.0 degree) 

(flash light).   



Another Example of Radar Beam 

Characteristics  

Our pencil like beam width – finer resolution 



Radar Beam Characteristics  

The Doppler radar sends pulses of energy out to a target 

(e.g. rainfall, snow, ice). In between each pulse the Doppler 

radar listens to the return signal.  



Scattering of Energy  

When a particle in the atmosphere scatters radio wave energy 

it redirects the energy in many different directions, including 

direction opposite to that in which the energy was originally  

traveling.  This return energy is called “backscatter.”  

 

The amount of energy the radar receives from backscatter  

is very small.  



Doppler Radar Characteristics cont’ – What are 

the characteristics of the return signal?  

White line represents the reference signal.  

Red line (top) signifies that the precipitation particles (velocities) 

in the storm are moving away from the radar. Conversely, the  

light blue line (below) indicates that precipitation particles  

(velocities) are moving towards the radar.   



Effects of Drop Size on Reflectivity  

Reflectivity factor is determined by the sum of the 6th power 

of all drop size diameters.  

- Power received is highly dependent upon particle size.  

(A 3 mm diameter drop would return 729 times as much  

power to the radar as a 1 mm diameter drop).  



Radar Beam Propagation  



Terminal Doppler Weather Radars 

• There are 45 terminal Doppler Weather Radars  

(TDWRs) across the United States.  

• 5 cm wave length (more susceptible to attenuation – at times).   

  

 



TDWR Volume Coverage Patterns 

Higher elevation angles (VCP 80) focuses on storms closer 

to the airport.  

Lower elevation angles (VCP 90) will key upon storms at  

greater ranges from the TDWR.  



Questions?  



Radar Imagery 



DataStreme images 
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Targets? 







“Ground Clutter” 



“Ground Clutter” 



“Ground Clutter” 



“Ground Clutter” 

           Buoy 42002 

Waves – 5.2 ft. 

Wind – 18 kts SE G 20 

   steady for 24 hrs 



  Sea 

Breezes 

4/28/04 



Precipitation 
 

Patterns 



“Stacked System” 







Threatening Weather 
 

Signatures 



 IR 

< 

 

WV 

    > 

Mesoscale 

Convective 

Systems 



Flash 

Flooding 

SE TX 

5/14/04 



Severe Weather Signatures 

Hurricane Isabel 



Severe Thunderstorms 
•  Hail – ¾ inch or larger 

•  Winds – 50 kts or more 

Courtesy of USA Today 



Schematic Diagram of the Supercell Storm 



Supercell Storm  

Classic supercell.   A tornado may form in the vicinity  

of the pendant or hook echo. 



Severe Weather Signatures 

Squall 
 

line 



Severe Weather Signatures 

Bow 
 

echo 



Tornadic Radar Signatures 

Refl: “Hook echo” Refl: BWER 

Vel: TVS 



Hurricane Wilma 



Future? 



CASA Radar solution:  
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RANGE (km) 

 Short range (~ 40 km) 
radars  deployed on 
cell towers 

 Lower troposphere 
coverage  

 100’s meter resolution 

 Rapid scanning as fast 
as 30 sec. 

 Adaptive scanning 
based on user needs, 
evolving weather “Sensing the Atmosphere where 

and when user needs are greatest” 

Collaborative Adaptive Sensing of the Atmosphere CASA 



CASA’s Adaptive 

Sector scanning 

at multiple 

elevations from 1 

to 14 degrees 

Situational Awareness & 

Sector Scans each minute 



Phased Array Weather Radars 

•  20 – 30 sec. volume scans  vs 5 – 7 min. 

•  “dwell” and “adaptive scanning” 

•  lower failure rate 



Dual Polarization WSR-88D Upgrades 



How Dual-pol Data Will Aid 

Decision Makers 

1. Better rainfall estimation 

2. Positively identify precipitation type and intensity 

3. Confirm a tornado 

















Questions?  


