
Dynamical	Meteorology	(NS-MO402M)	
November 2022 - January 2023 

Lectures:		
Michiel	Baatsen	(m.j.l.baatsen@uu.nl)	and	Aarnout	van	Delden	(a.j.vandelden@uu.nl)	
Assistants:		
Amber	Boot	(d.boot@uu.nl),	Julia	Weiffenbach	(j.e.weiffenbach@uu.nl	)	&	Sanne	
Veldhuijsen	(s.b.m.veldhuijsen@uu.nl	)	

Lectures	on	Wednesday,	13:15-15:00	and	on	Friday,	09:00-10:45	
Tutorials	on	Wednesday,	15:15-17:00	and	on	Friday,	11:00-12:45,	someOmes	also	
13:15-15:00	

Lectures	0&1	on	Wednesday,	16	November	2022,	13:15-15:45	(BBG	001)	
Lecture	2	on	Friday	18	November	2022,	09:00-10:45	(KBG	208)	

IntroducOon	to	Project	1	on	Wednesday,	23	November	2022,	13:15-15:00	

*	Lecture	notes:	hXps://webspace.science.uu.nl/~delde102/AtmosphericDynamics%5b2021%5dCh1.pdf	
Website:	hXp://www.staff.science.uu.nl/~delde102/dynmeteorology.htm		
InformaDon:	hXps://uu.blackboard.com	(USERNAME	&	PASSWORD	needed)	

Lecture	0	(INTRODUCTORY	LECTURE)	
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Schedule	2022-2023	

Lectures 
Wednesday 13:15-15:00 in weeks 46-51 of 2022 and weeks 2-3 of 2023  
Friday 9:00-10:45 in weeks 46-50 of 2022 and weeks 2-3 of 2023 

Tutorials (working on the projects and exercises and making a weather forecast) 
Wednesday 15:15-17:00 in weeks 46-51 of 2022 and weeks 2-4 of 2023  
Friday 11:00-12:45 in weeks 46-50 of 2022 and weeks 2-4 of 2022 
Friday 13:15-15:00 in weeks 47-50 of 2022 and weeks 2-4 of 2023 

Exam 
Week 5 2023 (Wed. 1 Feb. 2023) (retake: April 2023) 

No lectures or practical sessions 
On Friday 23/12/2022 
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Download: 
hXps://webspace.science.uu.nl/~delde102/
AtmosphericDynamics%5b2021%5dCh1.pdf	

Printed: for sale at A-Eskwadraat (second floor BBG)	 

Lecture	Notes	
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Chapter	1	contains	all	the	subject	maPer	of	the	course	Lecture	Notes	
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Chapter	1	contains	all	the	subject	maPer	of	the	course	Lecture	Notes	
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Dynamical	Meteorology:	grading	and	dates	

Projects	and	grading	(weights)	

Project	1:	SimulaOng	the	verOcal	moOon	of	an	air	parcel	(problem	1.6):	15%	
Project	3:	SimulaOng	the	sea	breeze	at	the	coast	(problem	1.15)	:	15%		
Project	5:	Analysing	teleconnecOons	with	Principal	Component	Analysis	(problem	1.24):	20%	

Exam:	50%	-	(minimum	grade:	4/10)	
Subject matter for the exam on 1 Feb. 2023: see page 9 of the lecture notes 

Dates	

Project	1:	introduced	on	Wed.	23	November	2022	(lecture	3)	(deadline	hand-in:	Wed.	30/11)	
Project	3:	introduced	on	Fri.	2	December	2022	(lecture	6)	(deadline	hand-in:	Fri.	9/12)	
Project	5:	introduced	on	Wednesday	14	December	2022	(only	an	oral	presentaOon	in	January	2023)	

All	projects	can	be	done	in	groups	of	maximum	3	students	

“Learning	by	doing”	in	2022-23	
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Book (optional) 

Holton, J.R., 2004: An Introduction to Dynamic 
Meteorology, fourth edition. Academic Press, 535pp. 
The first (1972), second (1979) and third (1992) edition are also 
very useful. 

Jim Holton died suddenly in 2004 at the age 65 (while 
running). 

A fifth edition of Holton’s book has appeared in 2012 with 
Gregory Hakim as co-author. I prefer the fourth edition 

Electronic version of the 4th edition is available as pdf 
http://www.staff.science.uu.nl/~delde102/Holton_2004.pdf  
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Prior knowledge 

If you have passed the bachelors course Geophysical Fluid 
Dynamics, you will be familiar with much of the subject matter 
of Part A of the lecture notes, except maybe with the 
complications associated with the fact that the atmosphere is a 
compressible fluid.  
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Central Question 

John Dutton has phrased it in the following way.

“The  basic  problems  of  atmospheric  dynamics  revolve  around  the 
question of why the observed responses are those that are chosen”

One of these responses consists of an adjustment to some kind 
of balance of forces.
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Response to what? 

What balance of forces? 



Central Question 

John Dutton has phrased it in the following way.

“The  basic  problems  of  atmospheric  dynamics  revolve  around  the 
question of why the observed responses are those that are chosen”
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Response to input of energy 

One of these responses consists of an adjustment to some kind 
of balance of forces.

Response to what? 

What balance of forces? Hydrostatic balance & 
geostrophic balance 



Global, annual mean energy fluxes 
in W m-2 (see fig. 2 on p. 30) 
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Global/annual mean input & output of energy 

Radiative energy fluxes and water cycle 
(2000-2004)  



Seasonal cycle of insolation at the top of the 
atmosphere 
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Zonal mean heating 

heating cooling cooling 
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ERA-40 

HeaOng	in	the	tropics;	cooling	at	the	poles.	Is	this	as	expected?	



Zonal mean temperature 
ERA-40 
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Very cold in the tropics despite heating ! Why? 


