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in terac t ions . T h e p r o g r a m , d u b b e d T r o p i c 
Hea t , seeks to ' m e a s u r e a n d m o d e l t h e sea
sonal a n d i n t e r a n n u a l t ime-scale evolu t ion of 
t he hea t a n d mass b u d g e t s of t he cen t ra l Pa
cific equa tor ia l u p p e r ocean . ' T h e p r o p o s a l , 
which has b e e n sent to t h e Na t iona l Science 
F o u n d a t i o n for review, calls for t h e p r o g r a m 
to begin in J a n u a r y 1983. 

T h e resul t of discussions at two T r o p i c a l 
U p p e r O c e a n Ci rcu la t ion Mee t ings d u r i n g 
the past 18 m o n t h s , t h e p r o g r a m a ims to clar
ify f u r t h e r t he air-sea in te rac t ions t h a t have 
in recen t years b e e n l inked to c l imate . O n e 
such p h e n o m e n o n is t h e S o u t h e r n Oscilla
t ion, a quas ipe r iod ic f luctuat ion of a t m o 
spher ic p r e s s u r e in t rop ic a n d sub t rop ic re 
gions. 

'Climatologists have ident if ied a reas of 
la rge spatial scale inhomogene^ities of seasonal 
hea t i ng of the lower a t m o s p h e r e , ' a c c o r d i n g 
to the r e p o r t ' T r o p i c H e a t : A S tudy of t h e 
T rop ica l Pacific U p p e r O c e a n H e a t , Mass, 
a n d M o m e n t u m B u d g e t s . ' T h e s e cl imatolo
gists ' specula te t ha t l inked to these a t m o 
spher ic c l imate p a t t e r n s a r e c o r r e s p o n d i n g 
pa t t e rn s of t e m p o r a l , la t i tudina l , l ong i tud ina l , 
a n d vertical hea t t r a n s p o r t s in t h e ocean . I t is 
i m p o r t a n t to l ea rn w h e r e a n d how t h e sea
sonal a n d a n o m a l o u s h e a t s to rage a n d t r ans 
p o r t occurs in t h e ocean . ' T h e cen t ra l Pacific 
equa tor ia l r eg ion was selected as t h e p r o 
posed s tudy site because it is a m o n g t h e mos t 
active cen te r s of air-sea in te rac t ions t ha t have 
b e e n t ied to t he win te r c l imate of N o r t h 
Amer ica . 

T h e resea rch p r o g r a m , if a p p r o v e d , wou ld 
rely heavily o n satellite t e chn iques for t he ' re 
m o t e sens ing of t h e h e a t flux' a n d for t h e 
t ransmiss ion of d a t a f r o m m o o r e d a n d drift
ing sensors . R e p o r t ed i to r P e a r n Nii ler , at 
O r e g o n State Univers i ty , e m p h a s i z e d tha t t he 
p r o p o s e d p r o g r a m d e p e n d s o n satellite da t a 
'in a very s t r o n g way.' Us ing dr i f t ing buoys in 
the ocean on a l a rge scale as p l a n n e d for t he 
p r o g r a m also is relatively new, h e said. H e 
also s tressed tha t t he T r o p i c H e a t p r o g r a m 
would enab le scientists to l ea rn h o w best to 
m e a s u r e small-scale t u r b u l e n c e (on t h e o r d e r 
of 1 c m 2 ) n e a r t he e q u a t o r a n d h o w to care
fully es t imate t he unce r t a in t i e s associated 
with the t u r b u l e n c e . ' O u r goal is to p a r a m 
eter ize t he t u r b u l e n c e in t e r m s of larger-scale 
quant i t ies , which a r e b o t h easier to m o n i t o r 
a n d a re resolvable in mode l s , ' t h e r e p o r t ex
plains. 

T r o p i c H e a t also a ims to m e a s u r e t h e hor i 
zontal advect ion of hea t a n d m o m e n t u m by 
bo th Eu le r i an a n d L a g r a n g i a n t e chn iques 
a n d to deve lop a n d u n d e r s t a n d t h e r m o d y 
namic m o d e l i n g of equa to r i a l dynamics . De
tails of t he p r o g r a m a r e spel led o u t in t he re 
por t . 

Close ties to t h e activities of t he Equa to r i a l 
Pacific O c e a n Cl imate S tudy (EPOCS) of t he 
Nat ional Ocean ic a n d A t m o s p h e r i c A d m i n i s 
t ra t ion a r e envis ioned by t h e p r o g r a m ' s p r o 
ponen t s . F u r t h e r m o r e , t h e pr inc ipa l investi
ga tors view the p r o p o s e d s tudy as t he begin
n i n g of t he Pacific-wide S o u t h e r n Oscil lat ion 
S tudy tha t has b e e n ou t l i ned by t h e Na t iona l 
Academy of Sciences .—BTR 
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T h e Scientific C o m m i t t e e o n P rob lems of 
the E n v i r o n m e n t (SCOPE) was establ ished in 
1969 by the I n t e r n a t i o n a l Counc i l of Scien
tific Un ions ( ICSU) to assemble , review, a n d 
assess i n fo rma t ion on m a n - m a d e env i ron
menta l changes a n d t h e effects of these 
changes o n m a n . T h e work of this c o m m i t t e e 
has a l ready resu l ted in 17 books dea l ing with 
a wide r a n g e of e n v i r o n m e n t a l p rob lems , 
with par t i cu la r e m p h a s i s o n t h e n e e d s of de 
veloping count r ies . T h e global c a r b o n cycle 
was descr ibed a n d ana lyzed in S C O P E R e p o r t 
13, pub l i shed in 1979. T h e v o l u m e u n d e r re
view, S C O P E R e p o r t 16, carr ies this analysis 
fu r ther . It p re sen t s t he resul ts of a w o r k s h o p 
on ca rbon cycle m o d e l i n g he ld at Scr ipps In 
st i tution of O c e a n o g r a p h y in M a r c h 1979. 
T h e goal of the w o r k s h o p was to assess t he 
status of quant i ta t ive mode l s of the global 
ca rbon cycle, to c o m p a r e t he pred ic t ions of 
different mode ls , to deve lop m e t h o d s for test
ing the reliability of these pred ic t ions , a n d to 
suggest how fu tu re mode l s m i g h t be m a d e 
m o r e realistic. 

T h e first c h a p t e r is a synthesis of the con
ference p r e p a r e d by B. Bolin, A. B jo rks t rom, 
C. D. Keel ing, R. Bacastow, a n d U. Siegen-
thaler . I t p rov ides a useful overview of the 
m e t h o d s , a p p r o x i m a t i o n s , a n d uncer ta in t ies 
of ca rbon cycle m o d e l i n g . T h e second c h a p 
ter , by Bacastow a n d B jo rks t rom, p resen t s a 
detai led c o m p a r i s o n of t he t h r e e most com
monly used mode l s of t he oceanic pa r t of t h e 
ca rbon cycle. T h e s e mode l s differ in the com
plexity of the i r r e p r e s e n t a t i o n s of he t e roge 
neity in the ocean a n d in the i r fo rmula t ions 
of t r anspor t . I t is shown tha t t h e pred ic t ions 
of the mode l s a r e similar once the i r p a r a m e 
ters have b e e n a p p r o p r i a t e l y cal ibra ted. 
C h a p t e r 3 p re sen t s r e c o m m e n d a t i o n s con
ce rn ing symbols a n d no ta t ion a long with a 
glossary of specialized t e r m s . 
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T h e fou r th c h a p t e r consists of shor t con t r i 
bu t ions by a n u m b e r of a u t h o r s . It p r e s e n t s 
graphica l a n d t abu la r s u m m a r i e s of d a t a tha t 
migh t be used for t he val idat ion of m o d e l s of 
t he ca rbon cycle. T h e s e da ta inc lude his tor ies 
of ca rbon d iox ide concen t ra t ion at t he 
g r o u n d a n d in t h e u p p e r t r o p o s p h e r e ; r e 
lease of ca rbon d iox ide f rom fossil fuel b u r n 
ing a n d c e m e n t p r o d u c t i o n ; isotopic compos i 
t ion of indus t r ia l sources ; b o m b p r o d u c t i o n 
of 1 4 C ; a n d compi la t ions of G E O S E C S resul ts 
o n the spatial d i s t r ibu t ions of alkalinity, total 
ca rbon , dissolved oxygen , nu t r i en t s , a n d 1 4 C 
in t he wor ld ocean . For the ca rbon cycle 
mode le r , these da t a tabula t ions by themselves 
would justify p u r c h a s e of the book. 

T h e first fou r chap t e r s , occupying 221 
pages , give this book its distinct charac te r . 
C h a p t e r 5, with a f u r t h e r 165 pages , is con
vent ional : 'Con t r ibu t ions by Confe rence Par 
t icipants. ' T h e s e con t r ibu t ions , as migh t b e 
expec ted , vary in quali ty a n d interes t a n d a r e 
no t recognizably re la ted to o n e a n o t h e r o r to 
any overall des ign . Such p rob lems may b e 
unavoidable , b u t t h e r e is o t h e r ev idence of 
weak edi tor ia l con t ro l . T y p o g r a p h i c a l e r r o r s 
a r e unusua l ly a b u n d a n t , abou t o n e p e r p a g e 
on average , a n d miss ing references a r e dis
turbingly c o m m o n . 

Bu t p e r h a p s t he mos t t roub le some fea tu re 
of this book is its sugges t ion of sterility of 
t h o u g h t . Direct ions for the fu ture seem to in
volve subdivision of the mode l b iosphe re (bio
ta a n d e n v i r o n m e n t ) in to an ever g r e a t e r 
n u m b e r of reservoi rs , with little o r n o re 
search, theoret ica l o r expe r imen ta l , o n t he 
ra te laws for the t r ans fe r of ca rbon b e t w e e n 
reservoirs . F i r s t -o rder t ransfer processes a r e 
almost universally a s sumed . T h e y can a lmos t 
never be correc t w h e r e life is involved. T h e 
effort tha t is b e i n g e x p e n d e d on s tudy ing the 
response of increasingly complex l inear m o d 
els can bear little fruit if i m p o r t a n t t r ans fe r 
processes a re intrinsically nonl inear . A r e d u c 
t ion in c o m p u t e r b u d g e t s migh t benefit this 
field of research . 

James C. G. Walker is with the Space Physics 
Research Laboratory at The University of Michi
gan. 

Robert R. Bennett 
Memorial to GIFT 
Fund 
PAGE 774 

T h e m a n y pe r sona l 
f r iends, col leagues, a n d 
professional associates 
of the late R o b e r t R. 
B e n n e t t have j o i n e d in 
establ ishing a m e m o r i a l 
in his h o n o r . I n recog
nit ion of his v igorous 
s u p p o r t of t he A m e r i -
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can Geophysical U n i o n , 
they have c o n t r i b u t e d in 
his m e m o r y to A G U ' s 'G i rd ing for T o m o r 
row' p r o g r a m . His n a m e will be inscr ibed o n 
a list of h o n o r e e s tha t will be displayed o n a 
p l aque in the A G U h e a d q u a r t e r s in Wash ing 
ton , D.C. 

Benne t t , w h o received his M.S. in geology 
f rom the Univers i ty of Nebraska in 1939, for
mer ly d i rec ted g r o u n d w a t e r research in t h e 
W a t e r Resources Division of t he U.S. Geolog
ical Survey. H e was nat ional ly a n d in t e rna 
tionally r ecogn ized as an o u t s t a n d i n g scientist 
in hydrogeo logy a n d g r o u n d w a t e r hydro logy . 
H e was a p i o n e e r au tho r i t y in t he deve lop
m e n t a n d appl ica t ion of ana log- a n d digital-
c o m p u t e r s imula t ions tha t aid in t he analysis 
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