Geophysical Fluid Dynamics Physics Department

Lecture 1 Razi University

Sahraei s: //sci.razi.ac.ir/~sahraei



AN Introduction 1o

DYNAMIC. |

MEreoR0LocY §

FOURTH EDITION

james R. HOLTON i
2004, -

Engnyrighead Mataral

AN INTRODUCTION TO

Dynamic

f_,“ eteorology

James R. Holton
Gregory J. Hakim

Compighied Materet

o//

11/7/2020




Joseph Pedlosky Atmosphere-0cean Dynamics
Adrian E. Gill

SECOND EDITION

INTERNATIONAL GEOPHYSICS SERIES = VOLUME 30

1982

11/7/2020 3



LECTURES ON
GEOPHYSICAL FLUID
DYNAMICS

voL. 101

BENDOIT CUSHMAN-ROISIN
JEAN-MARIE BECKERS

2011

11/7/2020




2004

THIRD EDITION

PuusH K. Kunpu @ Ira M. COHEN

11/7/2020 5



30 Oceanic
Pluid Dynamics

Fundamentals and Large-Scale Circulation

Second Edition

GEOFFREY K. VALLIS
2017

11/7/2020




11/7/2020

:d._:L'.o ey

204 An introduction to dynamic meteorology, Elsevier, Accacemic press,

Holton, J. R.. and G. J. Hakim, 2013; An Introduction to Dynamic Meteorclogy. Academic

" .
" .l'.“. 5 \ -\ -“ - ’):,

Pedlosky, J.. 1987: Geophysical Fluid Dynamics. Springer, 63 Ipp.
"'f'

Giill, A.E., 1982: Atmospheric-Ocean Dynamics. Academic Press, 662 pp.
Saimon, R., 1998: Lectures on Geaphysical Fluid Dynamics. Oxford University press, 374

e
PP

' ) . ] 4 4 . P 1/ . . 2 190 999 B
Cushman-Roisin B. and Beckers J., 2010: Introduction to Geophysical Fluid Pynamics

{caaemic Press, / °r

Kundu, P. K., Cohen I M., 2002: Fluid Mechanics. Academic press, 730 pp

AN ‘4.

McWilliams, J. €. 2006: Fundamentals of Geophysical Fluid Dynamics, Cambridge

[ niversity Press, 266 pp
Vallis G. K., 2006: Atmospheric and Oceanic Fluid Dynamics. Cambridge o

—" . ri "™
1'ress, v pj

re » y ) ‘ y
Holton, J. R., 2004; An Introduction 1o Dynamic ‘.l:.-.'.'--:m/ru:\' Academic Press, Ch. 1-).

Holton, J. R.. and G. J. Hakim, 2013: An Introduction to Dynamic Meieorology. Academic

( I: l’-\

[982: Aimaosphere-Ocean .’.’,u.unu';'s. Academic Press, Ch. 4. 6



g

< J 4 .\
: JWAS o P
SN 1 GA Y et

Spin-down o3\ &

AAE e

- wl ol
L B E

&{1 oY o lee dlé.:).“lf E J—:\J

] P B el ol
\J,A.ﬁl ) A

-

- 1 ~ )
Sl sk (550 WY

G A

’
\

foten] ad




Assessment

11/7/2020



"4 Quick Overview of
Meteorology




The Scales of Atmospheric Motion

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

medium scale motions (< 1000 R, < 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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As the parcel moves assume no mixing
with environment

Pressure inside = pressure outside AN

Parcel boundary
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The 7 Fundamental Variables

Temperature (T) Wind Vector (v):
Water Vapor (q) u (zonal)
Pressure (p) v (meridional)
Density (p) w (vertical)
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Atmospheric Motion

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)

11/7/2020 14




