
Fundam enta ls o f  G eophysica l F lu id D ynam ics  is a concise and accessible introduction 
to  GFD for interm ediate  to  advanced stu d en ts  o f th e  physics, chem istry, and/or biology 
o f Earth's fluid environm ent. This textbook w as developed from th e  au th o r 's  m any 
years of teaching a  first-year graduate  course a t th e  D epartm ent o f Atm ospheric and 
Oceanic sciences, university o f California, los Angeles. Readers are  expected to  be 
fam iliar w ith physics and m athem atics a t  th e  level of general dynam ics (m echanics) 
and partial differential equations.

Pre-publication praise
"... a  delightfully  refreshing  introduction  to  g rad u a te -lev e l g eophysical fluid dynam ics.
This w ell-w ritten  te x t includes a  concise review  o f th e  needed  applied  m a th em atic s , 
physics, and  fluid dynam ics. The tex t pulls ex am p les n o t only  from  th e  a tm o sp h e re s  and  
oceans, b u t also  from  recen t num erical s tu d ie s  a n d  laboratory  ex p e rim en ts  in n on lin ear 
dynam ics, so litons, chaos a n d  2 -  an d  3 -d im en sio n a l tu rb u len ce , w ith  an  ap propriate  
em ph asis  on th e ir  relevance to  geophysical fluid dynam ics, so m e top ics, fo r exam ple 
geostrophic ad ju s tm e n t, are  m ore clearly  explained  an d  a re  b e tte r physically m otivated  
here th a n  in a n y  o th e r te x t l have read. This book should  n o t only  be on th e  shelves o f all 
geophysical fluid d ynam icists, b u t a lso  physicists, a stro n o m ers , a n d  applied 
m ath em atic ians.’’ professor Philip Marcus, D eportm ent o f Mechanical Engineering,

un iversity  o f  California, Berkeley

“ .. a  very good introductory  te x t to  geophysical fluid dynam ics. E xp lanations o f  com plex 
subjects a re  clear, concise, and  insightfu l. D istracting a n d  unn ecessary  d e ta ils  are  avoided 
in d iscussions, and  th e  organ ization  o f th e  m a te ria l is w ell th o u g h t-o u t  a n d  lo g ica l... ideal 
for use as a  first exposure to  th e  su b jec t m a tte r.”

Dr. Leif Thomas, school o f oceanography, university  o f Washington

“Jim McWilliams' introductory  book to  th e  fu n d a m e n ta ls  o f geophysical fluid dynam ics is 
clearly w ritten  an d  w ell posed. The a u th o r  relies o n  ex am p les based on  je ts  an d  vortices to  
introduce concepts such as  tu rb u len ce , chaotic dynam ics, b o lus velocities, boundary 
layers, etc. th a t  have not been extensively  covered by ex is tin g  tex tbooks. This book will 
therefore  be very useful n o t only to  g ra d u a te  s tu d en ts , b u t  a lso  to  sc ien tis ts  w h o  are  
looking for a  w e ll-w ritten  reference book th a t  is co m p lem en tary  to  w h a t is p resen tly  
available.” Dr_ Erj C p  chassignet, Rosenstiel school o f  Marine and Atmospheric Science, 

Division o f Meteorology and Physical Oceanography, U niversity o f  Miami

“McWilliams sh ow s h ow  th e  sim plified m odels o f geophysical fluid dynam ics (GFD) can  be 
used to  explain  th e  underly ing  physics in th e  com plex tu rb u le n t flow s in th e  E arth 's 
a tm o sp h ere  an d  oceans."

Professor John A. Johnson, School o f Mathematics, u n iversity  o f East Anglia

Cover illustration: landsat 7 satellite image of swirling clouds over Alexander Selkirk island in the 
southern Pacific ocean, as the result o f a meteorological phenomenon known as a von Karman 
vortex. Rising precipitously from the surrounding waters, the island's highest point is nearly a mile 
(1.6 km) above sea level, as w ind-driven clouds encounter this obstacle, they flow  around it to form 
large, spinning eddies. Photo courtesy o f nasa  Goddard Space Flight center.
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