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Collecting Data
Radar stations sample the atmosphere by transmitting beams of energy 
pulses along radials (Figure 1). If a pulse hits an object such as a raindrop, 
hailstone, snowflake, etc., a portion of the pulse bounces back toward the 
station along the same radial travelled during its outbound journey.

Data from the reflected pulse provides characteristics of the object: distance 
and bearing from the station, height above the surface, object size, and its 
speed and direction of movement (relative to the station). 

Radar CAUTIONS

The National Weather Service  
maintains a network of  

155 Doppler weather  
radar stations.

NWS stations have an operational 
range of approximately  

175 miles.

!
• Radar images are NOT live 

Depending on the operating mode of the station, images are  
refreshed every ninety seconds to six minutes. Radar images show 
the past not the present!

• Beam behavior matters 
The height of a radar beam gains elevation (due to the Earth’s  
curvature) and widens as distance from the station increases (Table 1). 
These beam behaviors reduce scanning accuracy, therefore care must 
be taken when viewing storms more than 100 miles from the station.

• Radar doesn’t show clouds or fledgling 
thunderstorms  
The cloud droplets are too small.

RADAR BEAM BEHAVIOR
Distance 

(nm)
Beam Height 

(feet)
Beam Width 

(feet)

25 1,700 2,500

50 4,300 5,000

75 7,700 7,500

100 11,900 10,000

125 17,000 12,500
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REFLECTIVITY Imagery
is used to monitor the size,  
precipitation rate, and evolution  
of showers and thunderstorms.

Measuring REFLECTIVITY 

Sampling THE ATMOSPHERE

Several scans at increasing angles of elevation are 
needed to completely sample a deep layer of the 
atmosphere. The 0.5° elevation is referred to as the 
base scan. (Figure 2) 

BASE REFLECTIVITY images include only the data 
from the lowest (0.5 degree) scan. (Figure 3)

COMPOSITE REFLECTIVITY images include the 
data from scans at all elevation angles and presents 
a more complete view of the storm. (Figure 4)
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The amount of energy backscattered to the radar site is 
measured in decibels of Z or dBZ.

The value of dBZ represents the precipitation rate:

•  Mist: 5 – 15

•  Light Rain: 15 – 30

•  Moderate Rain: 30 – 45

•  Moderate To Heavy Rain: 45 – 50

•  Heavy Rain With Hail: 50 – 50

•  Heavy Rain With Large Hail: > 55 
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