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Cloud Condensation Nuclei tCCN) and Condensation Nuclei (CN) 
were meaeured from the NCAR Electra throughout the marine 
stratocumulus project. The total particle Concentration war 
measured with e TSI 3020 condensation nucleus counter. The CCN 
were measured with the DRI instantaneous CCN spectrometer 
(Hudeon, 1986). This instrument simultaneously measures the 
concentration of aerosol active at up to 100 different critical 
eupereaturatione, Sc. This fe accomplished by exposing tho 
sample to a fixed supersaturation field and using the eize of the 
droplets produced in this cloud chamber to deduce the Sc of the 
nuclei upon vhich they have grown. Droplet size is associated 
with Sc through a calibration which is accompl.ished by passing 
soluble aerosols of known size and composition through the cloud 
chamber. This procedure results in a calibration curve of Sc v8. 
droplet size. This then allowe the channel number to be directly 
aeaociated with Sc. Thus number concentretion vs. Sc is obtained 
and this is a CCN spectrum. Since the instrument operatea 
continuously the measurements at all SC’S are available 
simultaneously. Sample is drevn directly from the ambient air 
and data is displayed in nearly real time. Samples were 
integrated aver times of about 1 0  second8 so that substantial 
spatial resolution is available. Calibrationa performed once 
or twice a day and were found to be consistent. 

Preliminary remults are shown in the figures 1-4. Figure 1 
showa the rather aurprizing but consistent result that the 
particle concentration below cloud is lower than the 
concentretione above cloud. This was true for all measurements 
on the Electra. Therefore it appears that continental or 
polluted air vas advected out over the ocean at these levels. 
Figures 2 and 3 exhibit differential CCN spectra above end below 
cloud. This differential diapley of the CCN spectrum i8 nolo 
pO88ible because of the great number of Sc channel8 which are now 
available rith this nev instrument. It le much more useful than 
the traditional cumulative CCN spectra because, for instance, it 
readily reveals the higher cancentrations of small particle8 (CN 
and high Sc CCN) above cloud (fig. 3). This can be contraeted 
with the flatter spectrum seen belov cloud (fig. 2) .  The 
steeper spectrum is indicative of more recent particle production 
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whereaa t h e  f l a t t e r  s p e c t r w m  s e e n  i n  f i g u r e  2 is c h a r a c t e r i s t i c  
of a m o r e  aged aerosol where  t h e  s m a l l e r  pa r t i c l e s  h a v e  
c o a g u l a t e d  i n t o  larger  partlclee.  T h e r e  is a p r e l i m i n a r y  
i n d i c a t i o n  that t h e  f e a t u r e  e x h i b i t e d  i n  f i g u r e  1 and f u r t h e r  
e x p l a i n e d  i n  f i g u r e s  2 a n d  3 is n o t  as p r o m i n e n t  e t  n i g h t .  If so 
it would i n d i c a t e  p h o t o c h e m i c a l  pa r t i c l e  p r o d u c t i o n  i n  t h e  e i r  
a b o v e  c l o u d .  

A t  a n y  r a t e  t h e  h i g h e r  c o n c t r a t i o n s  a b o v e  c l o u d  a r e  v e r y  
i m p o r t a n t  when it is c o n s i d e r e d  t h a t  t h e  d r o p l e t  s p e c t r u m  i n  t h e  
u p p e r  l a y e r s  of a c l o u d  d e t e r m i n e s  t h e  c l o u d  albedo. If t h e  h i g h  
CCN c o n c e n t r a t i o n s  a r e  i n d e e d  i n f l u e n c i n g  t h e  c l o u d  m i c r o p h y s i c s  
and  p r o d u c i n g  a c l o u d  v i t h  m o r e  numerous  s m e l l  d r o p l e t s  t h e n  t h i s  
c o u l d  b e  a n  e x a m p l e  of w i d e s p r e a d  a n t h r o p o g e n i c  i n f l u e n c e  o n  
c l o u d  albedo ti. e. Tvoaey e t  a l . ,  1984) which  c o u l d  p r o d u c e  a 
c l i m a t i c  effect as l a rgc .  ( b u t  i n  t h e  opposi te  d i r e c t i o n )  as t h e  
poesible  carbon d i o x i d e  effect. 

F i g .  4 shows  t h a t  s h i p s  are a s o u r c e  of CCN. Thus  t h i a  
h y p o t h e s e s  f o r  t h e  e x p l a n a t i o n  of s h i p t r a i l s  f irst  p r o p o s e d  by 
Conover  ( 1966) is n o t  c o n t r a d i c t e d .  A l t h o u g h  s h i p t r a i l s  
t h e m s e l v e s  d o  n o t  pose a t h r e a t  t o  c l i m a t e  t h e y  a r e  a n  i n d i c a t i o n  
of t h e  s e n s i t i v i t y  of m a r i t i m e  c l o u d s  t o  a n t h r o p o g e n i c  and 
c o n t i n e n t a l  i n f l u e n c e s  on m i c r o p h y s i c s .  T h e s e  aerosol 
measu remen t s  i n d i c a t e  t h a t  the U.S. v e s t c o a e t  s t r a t u s  may a l r e a d y  
e x h i b i t  t h e  c l o u d  m i c r o p h y s i c a l  effects w h i c h  c o u l d  h a v e  p r o f o u n d  
c l imat ic  i m p l i c a t i o n s .  S h i p t r a i l s  w e r e  n o t  e n c o u n t e r e d  by t h e  
E l c c t r a .  However. the h i g h  c o f i c e n t r a t l o n s  of CCN shown i n  f i g u r e  
1 r e v e a l  t h a t  Yhe c l o u d s  i n  this v i c i n i t y  h a v e  a l r e a d y  had  
m i c r o p h y s i c a l  a l t e r a t i o n s  t o  t h e  e x t e n t  t h a t  t h e  i n c r e a s e  i n  
c o n c e n t r a t i o n  d u e  t o  the s h i p  e x h a u s t  may h a v e  o n l y  a minor  
effect on c l o u d  m i c r o p h y s i c s .  T h e r e f o r e  t h e s e  v i d e s p r e a d  c l o u d  
d e c k s  may a l r e a d y  be e x p e r i e n c i n g  a n t h r o p o g e n i c  effects d u e  t a  
t r a n s p o r t  of a i r  f r o m  t h e  c o n t i n e n t .  T h i s  is c o n s i s t e n t  v i t h  t h e  
f e c t  t h a t  s h i p t r a i l s  a re  r a r e l y  o b s e r v e d  c lc tne  t o  s h o r e .  
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F i g .  2 Differential CCN spectrum in the air below cloud base. 
The cumulative CCN concentration is given in the second line from 
the top beginning r i th  25 end ending rith 4. The CN or totel 
aerosol concentration in this cese vas 78 per cubic centimeter. 

/dlorSc dN I s lope  betueen lx and Ollx, k: ,21 

Fig. 3. A e  fig. 2 but above cloud where the total concentretion 
was 248 end the total CCN concentration was 139. 



r t t 

F 
I t  I I I I ! 

0 
0 
v) 

0 0 0 0 0 
0 0 0 0 0 

v) 0 0 v) 0 
m cu cv T=- v- 

0 
0 
0 
c 

0 
0 
m 

0 

290 


