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Motivation
• Throughout the world’s mountainous terrain, orographic precipitation 

enhancement greatly increases the total rainfall.
• Previous studies have found that orographic enhancement plays a significant role 

in flooding and mudslide events upstream of the mountains themselves.
• The processes that cause this enhancement have not largely been explored in 

detail.

• National Weather Service Langley Hill WSR-88D PPI scans from 29 October 2015 
- 18 November 2015.

• Taken from the OLYMPEX field campaign in the Olympic Mountains of 
Washington state, USA which aimed to validate satellite precipitation 
measurements.

What is the best way to identify enhancement?
The Hovmöller Diagram

• Hovmöller diagrams provide an effective and unique view when analyzing 
upstream precipitation enhancement.

• Hovmöller diagrams of radar reflectivity east and west of the radar indicate 
differences in the east-west propagation speeds of precipitation over time.

• By analyzing the propagation speeds and reflectivity values, this visualization 
technique also allows for the identification of different types of precipitation 
features.

Examples of Hovmöller Diagrams

Beam blockage by the 
Cascade Mountains

Ocean Spray Bright Band

• Future work will consist of identifying and removing radar artifacts, analyzing 
other parameters (correlation coefficient, differential reflectivity, etc.), focusing on 
individual precipitation events, and eventual analysis of the details behind the 
enhancement of precipitation.

• Open to inputs or critiques.

Radar Reflectivity Factor (dBZ)

90° and 270° Azimuth Angles

Diagonal Distance from Radar (km)

Enhancement along 
the Quinault Valley

20° and 200° Azimuth Angles

Ti
m

e 
(U

TC
)

Ti
m

e 
(U

TC
)

Future Work

3z Reflectivity 15z Reflectivity

Data Lines
Radar Location

East-West Distance from Radar (km) 

Radar Reflectivity Factor (dBZ)

CHANGE THE DIAGONAL 
REFLECTIVITY SO THAT IT IS 
THE ACTUAL 20 AND 200 
AZIMUTH ANGLES AND HAS 
DIAGONAL DISTANCE FROM 
THE RADAR ON THE X
CURRENTLY HAS EAST
REFLECTIVITY)


