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Time Conversions
• Meteorological observations are 

simultaneously: synoptic observations
• Universal Coordinate Time (UTC): Greenwich 

Mean Time (GMT), Zulu (Z) 
• Miami standard (UTC-5hours) local time=UTC-

5 hours; Miami daylight local time=UTC-4 h
STD 

(Daylight))
Pacific

UTC-8 (-7)
Mountain
UTC-7 (-6)

Central
UTC-6 (-5)

Eastern
UTC-5 (-4)

1200 UTC
STD 4 am 5 am 6 am 7am

Daylight 5 am 6 am 7 am 8 am

0000 UTC
STD 4 pm 5 pm 6 pm 7 pm

Daylight 5 pm 6 pm 7 pm 8 pm
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Surface Measurements
• Automated weather stations: north American, 

continuously measurements, reported hourly
• Worldwide: non-automated measurements: 3 

hourly
• In the US:
– Automated Surface Observing Systems (ASOS) 

from NWS
– Automated Weather Observing Systems (AWOS) 

from Federal Aviation Admin. (FAA) and DoD
– ASOS and AWOS work nonstop, report data 

hourly, available via Internet



ASOS and AWOS

• 600 Sites, FAA, NWS, MIL, …
• Report hourly:
• Wind speed, direction, and 

gusts 
• Temperature and dew point 
• Cloud height and coverage 
• Visibility 
• Present weather (rain, 

drizzle, snow) 
• Rain accumulation 
• Thunderstorms and 

lightning 
• Altimeter (pressure)
• Fog, mist, haze, freezing fog



ASOS Instruments

• Tipping Bucket Rain Gauge

• Hygrothermometer (RH & T)



ASOS Instruments

• Ceiliometer: measure cloud base height & 
aerosol concentration

• Freezing Rain Sensor



ASOS Instruments

• Wind Vane and anemometer
• Thunderstorm Sensor



ASOS Instruments

• Visibility Sensor • Present Weather



North American Surface Observing Sites
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NWSFOs



Upper-level measurements: 
Rawinsondes

• To measure the vertical profile of T, Td, P, and 
wind

• Balloon-borne, launched worldwide twice a 
day

• A sounding is a depiction of the vertical 
structure of the atmosphere above a location 
on the Earth, as measured by a rawinsounde 
or dropsonde.

• Costly, stations are 500-km apart



NWS Rawinsonde Launch and 
WSR-88D Radar Site



Balloon Shack



Filling and Launching



Instrument Package

• Cardboard box
• Weighs 250-300 gm
• Thermistor
• Capacitive moisture 

sensor
• Aneroid pressure sensor
• Tracked by GPS
• Line-of-sight tracking 



Airborne
• Airborne for 60-90 min
• Launch 50-min before 

synoptic time
• Normally at 00Z and 12Z
• Balloon bursts at ~20 km
• Intensive launches
– Severe weather 

outbreaks
– Research campaigns 



North American Rawinsonde Sites



T-Log p (Stuve)



Skew-T, Log p



Hodograph: Shows wind as a function of 
height (wind shear)

• Distance from center denotes 
wind speed

• 0 degree north at bottom
• 90 degree East on the left
• wind direction is “from” the 

indicated degree
• The length of red line between 

two points denotes wind 
speed shear

• The angle between the line 
denotes directional wind shear

• Severe weather: winds 
increase rapidly above the sfc; 
and change direction from SE 
near sfc to SW aloft 



A Modern 
Sounding



Summary

• Surface observations of weather elements and 
sky conditions---ASOS---every hour.

• Upper-air observations, Rawinsondes at 00Z 
and 12Z. T,TD,P & Wind into the lower 
stratosphere
– Stuve and Skew-T-Log p Diagrams show T & 

TD as a function of P


