
MET 3502/5561 
Synoptic Meteorology

Lecture 1: Introduction on Synoptic 
Meteorology

Instructor: Dr. Haiyan Jiang  (email: haiyan.jiang@fiu.edu)
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Synoptic

� Synopsis ->  overview, not synoptic scale

� Synoptic:  from “Synoptikos”, a greek word, 
means “presenting a summary of the principal 
parts or a general view of the whole.”  For us, it 
means that you take everything you learned 
from physical meteorology, dynamic 
meteorology, remote sensing, and put them 
together. 
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Synoptic Method
� Simultaneous observations by geographically 

distributed observers.
� Made possible by:
◦ Ben Franklin’s observation that many storms move 

from place to place rather than form in place. 
◦ Invention of the telegraph so that information could 

move faster than the weather. 
� Main synoptic times 00 and 12 UTC
◦ Also 06 and 18Z, or 03, 06, 12…, or hourly…  
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Rawinsonde Observations
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Atmospheric Sounding: temperature profile
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Synoptic Scale

� Definition:  a scale at which atmospheric 
phenomena at horizontal dimensions that are much 
larger than their vertical dimensions.

High/Length  << 1
Or H/L << 1
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MET SCALES

Tropical storm
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Scales of Atmospheric Motion (version 1)

Scale Length Time 

Planetary ~6000 km (Re) Weeks

Synoptic ~ 2000 km days to a week

Meso-α 2000-200 km A day or two

Meso-β 200-20 km A day-hours

Meso-γ 20-2 km Hours-minutes

Convective 5 km – 500m Minutes

Micro < 2 km Minutes-seconds

Orlanski, 1975
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Scales of Atmospheric Motion (version 2)

• Planetary scale – These circulations last for weeks or months, and 
extend in size from 5000 to 40,000 km (~6000 km).

− Examples are the Asian monsoon, El Nino, and La Nina.
• Synoptic scale – These circulations last from days to weeks, and 
range in size from 100 to 5000 km (~2000 km).
− Examples are the high- and low-pressure systems we see on weather 
maps. 
•Mesoscale – These circulations last from minutes to hours, and 
range in size from 1 to 2000 km.
--Examples are thunderstorms, tornadoes, and land-sea breezes.
•Microscale – These are the smallest circulations, lasting under a few 
minutes, and being less than 2 km in size.
--Examples are wind gusts and dust devils.
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Planetary 
Waves
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Synoptic-Scale
Weather in 1863
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Synoptic-Scale 
Weather 
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Is this a synoptic-scale system?
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Yes, a hurricane is a synoptic-scale 
system. H=10km, L=2000km, so H/L<<1; 
and time scale is about a week.
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Meso- b

Radar, which maps hydrometeors 
(primarily rainfall) is a key instrument for 
understanding the mesoscale
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Is this a Synoptic-Scale system? 
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Convective or Meso- g

17



Synoptic-Scale Weather Map you’ll look at daily:
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Synoptic Meteorology

� A sub-discipline of meteorology that synopsizes 
theory, dynamics, observational analysis, 
numerical analysis across all scales to 
understand and predict the weather.  
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Synoptic-Scale Flows
� Fill the depth of the Troposphere (10-20 km)
� Winds are close to Geostrophic Balance
◦ Large horizontal scale (> 1000 km)
◦ Change slowly (days)

� Vertical motions (cm s-1) much weaker than horizontal 
motions (10s of m s-1)

� Pressure is hydrostatic
� Move heat horizontally (poleward) rather than vertically
� Big enough to appear in observations from many 

stations
� Lasting long enough to appear on several weather maps. 
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