
dicate that the intense upward air cur­
rents that could develop in fire plumes 
could lead to the injection of smoke into 
the upper troposphere (5 to 10 kilome­
ters in altitude) and even into the strato­
sphere. The interactive models show 
that the tropopause (the border between 
the stratosphere and troposphere) may 
be depressed by several kilometers in the 
Northern Hemisphere. Such changes 
would have profound consequences for 
the persistence of smoke, its removal 
from the regions where clouds and mois­
ture could otherwise cause it to be re­
moved, and the possibility of distribution 
in the stratosphere and transference to 
the Southern Hemisphere. The chang­
ing of the global circulation pattern is 
also projected to induce substantial per­
turbation to the stratospheric ozone 
layer, as are the effects of nitrogen oxide 
injections; this area is just beginning to 
receive needed attention. 

Using the more refmed three-dimen­
sional models, it has been possible to ex­
amine the effects on climate of a range 
of smoke amounts and smoke optical 
properties. These have confirmed the 
predictions that the smoke produced by 
the burning of the majority of cities in 
the combatant nations could lead tem­
peratures to drop by as much as 15° to 
30° C for days to weeks in some regions 
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during the Northern Hemisphere sum­
mer, when growing crops are most sus­
ceptible to damage. The prediction in 
early models of diminished light and en­
ergy had been based on the classical Mie 
theory of optical depth. This approach 
is now being challenged by work devel­
oped on the properties of fractal smoke 
and the way it ages under different 
moisture conditions. The present think­
ing is that smoke particles have nearly 
five times the absorption capacity as­
sumed in initial studies, that this capa­
bility can persist through aging proc­
esses, and that by the lofting effect the 
particles can be carried out of the region 
where dry deposition and precipitation 
scavenging can occur. However, as 
smoke has become darker, estimates of 
smoke production have moderated. 
Taken together, the latest results gener­
ally confmn initial estimates of poten­
tial absorption optical depth. 

The accident at the Chernobyl nuclear 
reactor provides an important opportu­
nity to test our understanding of other 
important aspects of the problem. As 
Helen ApSimon and her colleagues show 
(see page 17), it is now possible to provide 
more evidence of actual air movements 
on a continental scale from study over 
the last two years of the dispersion of the 
radioactive particles emitted from Cher­
nobyl. This matter received special at­
tention in Moscow, along with estimates 
of ionizing radiation following a nuclear 
war. Alexander Leaf and Takeshi Oh­
kita (see page 36) and Charles Shapiro 
(see page 39) review the new knowledge 
about radiological effects. 

T
he overall results of ecological 
effects studies, as reviewed by 
Mark Harwell and Ann Free­
man (see page 25), are largely un­

changed from the initial results reported 
in the second volumeofSCOPE28. That 
is, the climatic and .economic-societal 
consequences of a major nuclear war 
could put a majority of the world's pop­
ulation at risk of starvation. Detailed 
understanding of the effects on agricul­
tural yields of changes in temperature, 

A Meaage of Hope for a 
Milling Colleague 

l fJadimir Aleksandrov was amoJI8 
• the first scientists to cany out Jlobal 
simulation studies of the "nuclear 
winter" effect. In his presentation 8l 
the 1983 conference in WasbiJllton, 
D.C., and later before the U.S. Con­
gress and at numerous forums around 
the world, Vladimir, tbcn bead of the 
climate modeliDs JeCtioa of tbe Com­
putiq Center of tbe USSR Academy 
of Scleru:cs, convinc:iqly described tbe 
severe climatic: perturbations that 
couJd result from a~ nuclear war. 
His work contdbuted siaDifk:andy to 
the international scientific coDaeDSUS 
that emcraed as part of tbe SCOPE 
ENUWAR project. 

On Aprill, 1985, just • .the BNU­
WAil COD- Wll ~ Vla-
dfmir~~iaM. 
drld, SpaiD, ... liome 
frolllaa ~ ~ ._ 
n...,.liw..,.iit~~ 

kmailad~-···11!* · =·Scmet== ....... wilboat~ .. 
FM .. Wote die diild ..,__ 

sary of his ~··•· ~ ENUWAll wortlbop part1dP.aDtl 
Mlclulel Mac:Crlcblt _, ·Ala ,Ro­
bock, tqetbet wilb VWiillir'• COI­
Jeque Oecql SteacbilcoY ilul ...... 
8Dd ctaa.pter, bad a paiiaaaDt .....SOO 
widl Vla4Wa'awife. Ala,-·~ 
old ct...,_, Olp. The visit brousbt 
both IOITOW mel joJ. For Alia aod 
OJp. tbe IUddaa. uaexpllined dilap­
.,....ace of Vladimir ill ldll painful. 
leaviDa a ubole in tbe ~art." But the 
ewaiDa allo provided an opportunity 
to renew frieadabips aad wu reminia­
c:ent of ear1ier and happier times wbco 
Vladimir and Alia had bOifled or Waited 
willa scientists fJOm around the world. 

As tbe eweaiDI coaduded, Ala con­
fided that sbe and OJp Jlllllqe to 10 
on by rememberiq aa old Ruaian 
proverb, "Hope is the Jut tbiD8 to 
die." Tbcy uted that this final 
SCOPE BNUWAR report COJM)' to 
Vladimir, wbaewr be ~ be, their 
continuiq dream. aad that of the 
ENUWAR project ~ that 
be may 10011 nltUnl. 

-MidrtleiC ~­
A,.. D. Robock 
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P.aclpmll In lhe SCOPE ENINI\R Molcow Wolbllap, 
21-25 March 1988 
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