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I n  1960,  a p a r k i n g  l o t  on t h e  grounds  o f  t h e  
N a t i o n a l  Resea rch  C o u n c i l ,  Ot tawa,Canada was abandoned and  
a  new one c o n s t r u c t e d  n e a r b y .  T h i s  p r o v i d e d  a n  o p p o r t u n i t y  
t o  compare t e m p e r a t u r e s  u n d e r  two non-vege ta t ed  s u r f a c e s ,  
one snow-covered i n  w i n t e r  and t h e  o t h e r  c l e a r e d  o f  snow, 
w i t h  t e m p e r a t u r e s  u n d e r  a  g r a s s e d  s u r f a c e  about  100 f e e t .  
away. The t e m p e r a t u r e s  u n d e r  t h e  g r a s s e d  s u r f a c e  had  been  
o b s e r v e d  s i n c e  1957.  Tempera ture  m e a s u r i n g  p robes  s imilar  
t o  t h a t  a t  t h e  g r a s s e d  s i t e ,  were i n s t a l l e d  a t  t h e  c e n t r e  
o f  e a c h  o f  t h e  two p a r k i n g  l o t s .  

The o b s e r v a t i o n s  d e m o n s t r a t e d  t h e  i n f l u e n c e  o f  two 
f a c t o r s  on t h e  d i f f e r e n c e  between a v e r a g e  a i r  and c o r r e s -  
pond ing  ground s u r f a c e  t e m p e r a t u r e s  - snow c o v e r  and s i z e  
o f  t h e  c o n v e c t i v e  component.  The ma jo r  s o u r c e  o f  h e a t  a t  
t h e  e a r t h ' s  s u r f a c e  i s  s o l a r  r a d i a t i o n .  T h i s  h e a t  i s  d i s -  
s i p a t e d  by c o n d u c t i o n  i n t o  t h e  g r o u n d ,  r a d i a t i o n ,  w a t e r  
vapour  t r a n s f e r  and c o n v e c t i o n .  I n  g e n e r a l ,  t h e  s m a l l e r  t h e  
w a t e r  vapour  t r a n s f e r  f o r  g i v e n  a b s o r b e d  s o l a r  r a d i a t i o n ,  
t h e  l a r g e r  t h e  c o n v e c t i v e  l o s s  and t h e  h i g h e r  must be  t h e  
s u r f a c e  t e m p e r a t u r e  r e l a t i v e  t o  t h e  a i r  t e m p e r a t u r e .  It 
was o b s e r v e d  t h a t  i n  summer t h e  monthly a v e r a g e  s u r f a c e  
t e m p e r a t u r e  a t  t h e  g r a s s e d  s i t e  was w i t h i n  3OF o f  t h e  
monthly a v e r a g e  a i r  t e m p e r a t u r e ,  whereas  t h e  monthly a v e r a g e  
p a r k i n g  l o t  s u r f a c e  t e m p e r a t u r e s  were up t o  14OF warmer t h a n  
t h e  c o r r e s p o n d i n g  a i r  t e m p e r a t u r e .  

Snow c o v e r  p r o v i d e s  a n  i n s u l a t i n g  b l a n k e t  i n  
w i n t e r .  The monthly a v e r a g e  s u r f a c e  t e m p e r a t u r e  o f  t h e  
snow-covered p a r k i n g  l o t  and  g r a s s e d  s i t e  was r e l a t i v e l y  
c o n s t a n t  d u r i n g  t h i s  p e r i o d  and a b o u t  18OF warmer t h a n  t h e  
minimum monthly a v e r a g e  a i r  t e m p e r a t u r e .  The monthly 
a v e r a g e  s u r f a c e  t e m p e r a t u r e  a t  t h e  c l e a r e d  p a r k i n g  l o t  was 
a b o u t  e q u a l  t o  t h e  c o r r e s p o n d i n g  a v e r a g e  a i r  t e m p e r a t u r e .  
Average snow d e p t h  a t  t i m e  o f  maximum was abou t  20 i n c h e s  
d u r i n g  t h e  w i n t e r s  o f  1961-62 and 1962-63. 
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The a n n u a l  a v e r a g e  s u r f a c e  t e m p e r a t u r e  f o r  t h e  
c l e a r e d  s i t e  was a b o u t  e q u a l  t o  t h a t  f o r  t h e  g r a s s e d  s i t e ,  
i n d i c a t i n g  t h a t  i n  t h i s  c a s e  t h e  i n c r e a s e  i n  t h e  s u r f a c e  
t e m p e r a t u r e  o f  t h e  p a r k i n g  l o t  i n  summer due t o  l a c k  o f  
v e g e t a t i o n  was a b o u t  e q u a l  t o  t h e  decf-ease i n  w i n t e r  due 
t o  l a c k  o f  snow. Both a n n u a l  a v e r a g e  s u r f a c e  t e m p e r a t u r e s  
were  be tween  4 .5  and 6 . 5  OF warmer t h a n  t h e  a n n u a l  a v e r a g e  
a i r  t e m p e r a t u r e .  Snow c o v e r  on t h e  second p a r k i n g  l o t  
c a u s e d  i t s  a n n u a l  a v e r a g e  s u r f a c e  t e m p e r a t u r e  t o  be  abou t  
2OF warmer t h a n  a t  t h e  o t h e r  two s i t e s .  Changes w i t h  t i m e  
i n  t h e  a n n u a l  a v e r a g e  s u r f a c e  t e m p e r a t u r e ,  p a r t i c u l a r l y  
t h a t  o f  t h e  p a r k i n g  l o t  c l e a r e d  o f  snow, c l o s e l y  f o l l o w e d  
t h o s e  i n  t h e  a n n u a l  a v e r a g e  a i r  t e m p e r a t u r e .  

Snow c o v e r  was n o t  a l l o w e d  t o  accumula t e  i m -  
m e d i a t e l y  on t h e  abandoned p a r k i n g  l o t .  The o b s e r v a t i o n s  
showed t h a t  when i t  was a l l o w e d  t o  accumula t e  n a t u r a l l y ,  i t  
w a s  r e s p o n s i b l e  f o r  i n c r e a s i n g  t h e  a n n u a l  a v e r a g e  ground 
t e m p e r a t u r e  a t  t h e  20 f o o t  d e p t h  by abou t  0 . 6  O F  i n  a 
p e r i o d  o f  one y e a r .  

It was o b s e r v e d  t h a t  t h e  d i f f e r e n c e  be tween t h e  
month ly  a v e r a g e  a i r  t e m p e r a t u r e  and c o r r e s p o n d i n g  p a r k i n g  
l o t  s u r f a c e  t e m p e r a t u r e  c o r r e l a t e d  w e l l  i n  summer w i t h  
i n c o m i n g  s o l a r  r a d i a t i o n .  It i s  c o n s i d e r e d  t h a t  s i m i l a r  
c o r r e l a t i o n s  c o u l d  b e  found  f o r  o t h e r  s u r f a c e  t y p e s .  T h i s  
s u g g e s t s  a p o s s i b l e  e m p i r i c a l  t e c h n i q u e  f o r  e s t i m a t i n g  
month ly  a v e r a g e  s u r f a c e  t e m p e r a t u r e s  from s t a n d a r d  s o l a r  
r a d i a t i o n  and  a i r  t e m p e r a t u r e  o b s e r v a t i o n s .  The a i r  
t e m p e r a t u r e s  s h o u l d  be  measured  o v e r  a s t a n d a r d  s u r f a c e  i n  
t h e  same r e g i o n  as t h e  s u r f a c e  f o r  which t e m p e r a t u r e s  a r e  
t o  b e  c a l c u l a t e d .  

The o b s e r v a t i o n s  d e m o n s t r a t e  t h e  i n f l u e n c e  t h a t  
s u r f a c e  c h a r a c t e r i s t i c s  c a n  have  on ground t e m p e r a t u r e s .  
T h i s  i n f l u e n c e  may be  o f  no  g r e a t  p r a c t i c a l  s i g n i f i c a n c e  i n  
many a r e a s  o f  Canada,  b u t  i t  can  be  p a r t i c u l a r l y  i m p o r t a n t  
i n  r e g i o n s  where d i s c o n t i n u o u s  p e r m a f r o s t  o c c u r s .  Although 
man may h a v e  l i t t l e  i n f l u e n c e  on w e a t h e r  and  c l i m a t e ,  h e  can  
change  r e a d i l y  t h e  t h e r m a l  p r o p e r t i e s  o f  a s u r f a c e .  It i s  
n e c e s s a r y  t o  have  a t  l e a s t  a q u a l i t a t i v e  u n d e r s t a n d i n g  o f  
t h e  f a c t o r s  t h a t  c o n t r o l  t h e  exchange  of  h e a t  and  m o i s t u r e  
be tween  t h e  a i r  and  t h e  ground i n  o r d e r  t o  be  a b l e  t o  
i n t e r p r e t  f i e l d  c o n d i t i o n s  and  t o  e n s u r e  t h a t  any  changes  
i n  t h o s e  c o n d i t i o n s  w i l l  b e  b e n e f i c i a l ,  o r  a t  l e a s t  w i l l  
n o t  i n t r o d u c e  s e r i o u s  p rob lems .  
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