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� Some features of observed wave structure

� Theory based on parcel approach

� Meaning of barotropy 

� Use of linearised wave theory to obtain 

phase speeds or wavelengths





perturbation of jetstream formation of waves

planetary Rossby waves Cut-off process
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Neglect shear;  vorticity from Curvature alon e.  
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Densit y fun ctio n of pressu re only

Theref ore temperature f unction of pressure on ly

Theref ore no  gradients of T on p su rface

Therefore n o vert ical velo cit y and no thermal w ind .

becom es 
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Vorticit y equation  
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This eq uation  is n on-lin ear

Linearise b y considerin g sm all pe rturb atio ns

(primes) f rom  basic f low (subscrip t 0)
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Reminder of prop ert ies of s uch so lution s 

If l  is real, patt ern repeat s after wavelength

Likewis e for 

We need a linear  combin atio n of such  solutio ns t o achieve

a solutio n which is r eal and sat isfi es any bo und ary condit ions

Phase moves w ith sp eeds                          

   in x-directio n, y direct ion resp

Group  velocit y                                         

� � "� 
 �  � � � � � "
 � � � 	 
 � � # �
� $ � � � 
 � �

� ©� Aexpi 	 t� � x� � y� 
Try  solu tions like
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y min y min y max y max 

Sketch sho ws lines of equ al perturbati on 

st reamfunction   when  l , m have same sign

magnitud e of y  consta nt  where  phase c onstant

i.e. where  l x+my=con stant 
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y min y min y max y max 

(z'rel)max (z'rel)max (z'rel)min 

(z'rel)min 

A C B 

At A a nd C abs vort, and hence 

rel vort  increases by advect ion

At B r el vort decr eases

Hence lines of m ax and min r el vor t

move west wards
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