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نظری اجمالی به

A Quick Overview of

Meteorology

هواشناسی



The Scales of Atmospheric Motion

The Microscale
small scale motions (< 1 km; < 1 hr)

The Mesoscale (urban)
medium scale motions (< 1000 km; < 1 day)

The Synoptic Scale (continental)
“weather-map” scale motions (< 10,000 km, several days)

The Global Scale 
very-large scale systems (>10,000 km, weeks)
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:هدف در این درس

.بررس و حل معادلات حاکم بر جو

.مطالعه پدیده های هواشناسی با استفاده از مفاهیم دینامیکی

یل شده در دینامیک ذره ودر هواشناسی بسته هوا که از ذرات بیشماری تشک: نکته

.است مورد استفاده قرار میگیرد

Parcel boundary

As the parcel moves assume no mixing 

with environment

Pressure inside = pressure outside
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The 7 Fundamental Variables

◼ Temperature (T)

◼ Water Vapor (q)

◼ Pressure (p)

◼ Density (ρ)

◼ Wind Vector (v):

◼ u (zonal)

◼ v (meridional)

◼ w (vertical)
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5 equations that govern atmospheric dynamics!

1- Hydrostatic equation: (pressure force vs. gravity)

2- Continuity equation (Conservation of mass): relates convergence 
of horizontal winds with vertical motion.

3-Thermodynamic equation: balance of heating & heat transport 
(Conservation of energy) 

4-5- Vorticity/Divergence equation: sum of rotation of motion and 
rotation of Earth is conserved. (Conservation of angular momentum) 

Atmospheric Motion
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