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Surface Weather Map

http://www.hpc.ncep.noaa.gov/sfc/print_usbw.gif


Surface weather maps and surface 
station model

• Parameters on surface weather maps: sea-level 
pressure, surface T, Td, wind, and precipitation

• Useful for knowing what weather is happening
• Will need the structure of upper atmosphere to 

understand WHY.
• Surface station model: hourly ASOS weather data (T, 

Td, P, Precip., wind) are plotted on station model





Weather Map Symbols



Isobars

High Wind Speedà large Pressure Gradient
Low pressure à winds blow counter clockwise



Isotherms



Isodrosotherms



Pressure as a Vertical Coordinate
• Aviation reason: Altimeters on most aircarft actually 

measure pressure, and use pressure to estimate 
altitude. 

• Rawinsonde: measure pressure instead of altitde
• Fluid dynamic theories: equations are often in 

pressure coordinate



What does a constant pressure 
surface look like?

• All the pressure 
surfaces in the 
troposphere slope 
downward from the 
tropics (warm) to the 
polar regions (cold).



Comparing  constant height and 
constant pressure maps

Constant Pressure

Constant Height

• The height contours of a 
pressure surface convey the 
same information as the 
pressure contours of a 
constant altitude surface

• Strong pressure gradient à
strong height gradient

• High pressure à high 
height (ridge)

• Low pressure à low height 
(trough)



Upper-Air Charts and Symbols



850 mb (1.5 km) maps
• Show height contours and temperature 

contours
• Useful to identify the location of fronts, 

warm/cold advections
• Identify low-level jet, a band of strong wind 

that flows parallel to a front on its warm side.
• Identify moisture (clouds, precipitation) –

sometime 700 mb maps are even better for 
moisture





500 mb (5.5 km) maps
• Show height contours and vorticity contours
• Useful to identify the location of short waves and 

long waves associated with the ridges and troughs 
(wave intensity is measured by vorticity )

• Identify cyclonic and anticyclonic vorticity advection



Vorticity is the Tendency of the Wind to 
Rotate

Use a paddle wheel-like “vorticity meter” so sense cyclonic (counter 
clockwise in N hemisphere) and Anticyclonic flows.
Vorticity tends to stay constant following a moving parcel of air.



500 mb flow, 29NOV01



300 mb (9 km) maps
• Show height contours and wind speed contours 

(isotachs)
• Useful to identify the location of jetstreams, bands of 

exceptionally strong winds that encircle the Earth in 
the middle latitudes. Also in 250 and 200mb maps.

• Jetmaxs(jetstreaks) directly influence the 
development of cyclones. Their location, intensity 
and relationship to the position of the waves should 
be examined using 300, 250, and 200mb maps.





Summary
• Review and be able to interpret surface station models on weather 

maps

• Lines of constant…

– Pressure: Isobars

– Temperature: Isotherms

– Dew Point: Isodrosotherm

• Upper air charts use height at constant pressure rather than 

pressure at constant height

• Useful upper-air levels 

– 850 mb (1.5 km)—fronts, clouds, moisture, snow or not…

– 500 mb (5.5 km)---waves, cyclone motion

– 300 mb (9 km)---Jet streams, cyclone& severe weather formation

• Vorticity:

– Tendency for air to rotate around a vertical axis

– Concentrated in circular storms and shear zones

– Key to understnding complicated weather

– “Vorticity meter”


