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EVAPORATION FROIJ SNOW COVERS I N  EASTERN CANADA 

H y d r o l o g i s t s  charged w i t h  t h e  r e s p o n s i b i l i t y  o f  
e s t i m a t i n g  t h e  amount o f  r u n o f f  from m e l t i n g  snow have  l o n g  
been  i n t e r e s t e d  i n  e s t i m a t i n g  t h e  amoun-t o f  evapora t ion .  
f rom a snow c o v e r .  Although t h e r e  have  been a number of  
i n v e s - t i g a t i o n s  on snow e v a p o r a t i o n ,  it h a s  been d i f f i c u l t  
t o  f i n d  a n  a n a l y s i s  t h a t  g i v e s  a n  order-of -magni tude  f o r  
e v a p o r a t i o n  f rom t h e  c o m p a r a t i v e l y  sha l low snow c o v e r s  t h a t  
a r e  s u b j e c t  t o  t h e  v iea ther  c o n d i t i o n s  t y p i c a l  of  E a s t e r n  
Canada. The purpose  o f  t h i s  paper  i s  t o  r ev iew t h e  l i t e r a -  
t u r e  and  exper imen t s  on e v a p o r a t i o n  from snow c o v e r s  i n  
o t h e r  c o u n t r i e s  and t o  make a p r e l i m i n a r y  e v a l u a t i o n  of  some 
snow evapora- t ion  measurements t a k e n  a t  O t t a w a  d u r i n d  t h e  
1956-57 s e a s o n .  

The t h e o r y  of  e v a p o r a t i o n  from snow c o v e r s  w i l l  n o t  
be d i s c u s s e d  i n  t h i s  r e p o r t ;  Diamond h a s  g i v e n  a good 
a n a l y s i s  o f  t h e  t h e o r y  which would be  o f  v a l u e  t o  e n g i n e e r s  (1). 
Sverdrup ( 2 )  developed a n  e q u a t i o n  f o r  p r e d i c t i n g  t h e  r a t e  
of  e v a p o r a t i o n  a n d  m e l t  f rom a snow c o v e r  which ,  f rom a  
t h e o r e t i c a l  v i e w p o i n t ,  i s  s t i l l  a c l a s s i c .  L i g h t  ( 3 )  u s e d  
Sverd rupv  s e q u a t i o n  f o r  h e a t  a n d  w a t e r  f l u x  t o  d e v e l o p  
an e q u a t i o n  f o r  p r e d i c t i n g  t h e o r e t i c a l  r a t e s  o f  snow evapo- 
r a t i o n .  

Tlze b a s i c  t h e o r y  o f  e v a p o r a t i o n  from a snow c o v e r  i s  
t h e  same a s  e v a p o r a t i o n  from a w a t e r  s u r f a c e .  Good r6sum6s 
o f  t h i s  t h e o r y ,  p a r t i c u l a r l y  t h e  t u r b u l e n t - e x c h a n g e  t h e o r y  
on which some e v a p o r a t i o n  f o r m u l a s  a r e  b a s e d ,  a r e  g i v e n  by 
Thorn thwai t e  ( 4 )  and E.R, Anderson and  o t h e r s  ( 5 ) .  

The main problem i n  e v a p o r a t i o n  s t u d i e s  i s  t o  o b t a i n  
r e l i a b l e  measurements u n d e r  f i e l d  c o n d i t i o n s .  E v a p o r a t i o n  
r a t e s  from open w a t e r ,  b a r e  s o i l  o r  g r a s s  have  been e s t i m a t e d  
by measur ing  t h e  r a t e  o f  e v a p o r a t i o n  from some s t a n d a r d  pan 
o r  t a n k  a n d  from t h e s e  measurements  o b t a i n i n g  a c o e f f i c i e n t  
which c o u l d  be u s e d  t o  e s t i m a t e  e v a p o r a t i o n  from t h e  s u r f a c e  
a r e a  i n  q u e s t i o n  ( 6 ,  7 ) .  Evapora t i6n  r a t e s  from snow c o v e r s  
have  u s u a l l y  been  measured by f i l l i n g  pans  w i t h  snovi and  
p l a c i n g  them i n t o  t h e  snow c o v e r  s o  t h a t  t h e  s u r f a c e  of  t h e  
pan  i s  f l u s h  w i t h  t h e  snow s u r f a c e .  The pans  a r e  u s u a l l y  
p a i n t e d  w h i t e  o r  a r e  made o f  p l a s t i c  t o  minimize r a d i a t i o n  
e f f e c t s .  The r a t e  o f  e v a p o r a t i o n  from t h e  pan i s  assumed 
t o  be r e p r e s e n t a t i v e  o f  t h a t  f rom t h e  l a r g e r  snow s u r f a c e  
a r e a .  



de Q u e r v a i n  (8)  found t h a t  r a d i a t i o n  d i d  a f f e c t  t h e  
e v a p o r a t i o n  r a t e  i f  t h e  p a n s  were t o o  sha l low.  Pans  a l s o  
i n t e r f e r e  w i t h  t h e  p o s s i b l e  upviard f low of  vapour  t h r o u g h  
t h e  snow c o v e r  a n d  t h e r e  i s  some q u e s t i o n  a s  t o  what e f f e c t  
t h i s  has on  t h e  r a t e  o f  e v a p o r a t i o n  from t h e  snow s u r f a c e .  
It i s  a l s o  i m p o s s i b l e  t o  o b t a i n  r e l i a b l e  r e s u l t s  from pans  
d u r i n g  p e r i o d s  o f  p r e c i p i t a t i o n  o r  blowing snow. Some f i e l d  
measurements o f  e v a p o r a t i o n  were made i n  t h e  P r a s e r  Exper i -  
m e n t a l  F o r e s t  u s i n g  a v o l u m e t r i c  method and t h e  pan method ( 9 1 ,  
Because of d i f f i c u l t i e s  o f  measurement t h e y  were u n a b l e  t o  
o b t a i n  good compar isons  between t h e  two methods.  It i s  
a p p a r e n t  t h a t  t h e  u s e  o f  pans  t o  measure snow e v a p o r a t i o n  
has s e v e r a l  drawbacks which make it d i f f i c u l t  t o  o b t a i n  
c o n t i n u o u s ,  r e l i a b l e  r e c o r d s .  N e v e r t h e l e s s ,  t h e i r  u s e  a p p e a r s  
t o  b e  t h e  o n l y  way t h a t  t h e  order-of -magni tude  o f  snow evapo- 
r a t i o n  r a t e s  c a n  be  a s c e r t a i n e d .  

L a t e r  i n  t h i s  r e p o r t  t h e  pan e v a p o r a t i o n  mea.surements 
o f  s e v e r a l  worker s  i n  d i f f e r e n t  c o u n t r i e s  w i l l  be compared. 
The c o e f f i c i e n t s  c a l c u l a t e d  from t h e s e  s t u d i e s  f o r  t h e  
v a r i o u s  snow e v a p o r a t i o n  f o r m u l a s  w i l l  b e  compared w i t h  t h e  
e v a p o r a t i o n  c o e f f i c i e n t  c a l c u l a t e d  from t h e  snow e v a p o r a t i o n  
measurements t a k e n  a t  Ottawa d u r i n g  t h e  1956-57 w i n t e r .  

F i e l d  Measurements a t  t h e  O t t a w a  S i t e  

Snow e v a p o r a t i o n  w a s  measured a t  O t t a w a  by p l a c i n g  
c i r c u l a r  pans  ( 4  cm deep  w i t h  355 s q  cm a r e a )  f i l l e d  w i t h  
snow, f l u s h  w i t h  t h e  snow s u r f a c e  and  we igh ing  t h e  pans  a t  
d i f f e r e n t  t ime  i n t e r v a l s .  The w e i g h t  l o s s  o r  g a i n  d u r i n g  
t h e  t i m e  p e r i o d  w a s  assumed t o  be due t o  e v a p o r a t i o n  o r  
c o n d e n s a t i o n  from t h e  snow s u r f a c e  d u r i n g  t h e  p e r i o d  of  
o b s e r v a t i o n .  The l i g h t  aluminum pans  were p a i n t e d  w h i t e  
t o  r e d u c e  t h e  a b s o r p t i o n  of  r a d i a t i o n  from t h e  sun .  

The o b s e r v a t i o n  s i t e  w a s  i n  an exposed l o c a t i o n  n e a r  
a n  a r e a  where s t a n d a r d  m e t e o r o l o g i c a l  o b s e r v a t i o n s  a r e  made. 
The s t a n d a r d  m e t e o r o l o g i c a l  r e c o r d s  o b t a i n e d  a t  t h i s  s t a t i o n  
were u s e d  i n  a l l  c a l c u l a t i o n s .  

There were many days  when it w a s  i m p o s s i b l e  t o  o b t a i n  
r e l i a b l e  measurements because  o f  w e a t h e r  c o n d i t i o n s .  When- 
e v e r  t h e r e  w a s  blowing snow, p r e c i p i t a t i o n ,  o r  m e l t i n g  snow, 
o b s e r v a t i o n s  were n o t  t a k e n  because  o f  u n c e r t a i n t y  i n  t h e  
measurements.  Fur thermore ,  d u r i n g  t h e  1956-57 w i n t e r ,  t h e  
d u r a t i o n  o f  t h e  snow c o v e r  w a s  below normal  i n  t h e  Ottawa 
a r e a  and  t h e  o p p o r t u n i t i e s  f o r  o b s e r v a t i o n  were l i m i t e d .  

A n a l y s i s  o f  R e s u l t s  

F o r  each  day d u r i n g  which e v a p o r a t i o n  w a s  measured, 
t h e  e v a p o r a t i o n  r a t e  w a s  c a l c u l a t e d  from t h e  fo l lovr ing  e q u a t i o n :  



Q = 0.00011 p  Ua ( e  - e s )  

2  Where Q = e v a p o r a t i o n  r a t e ,  gm/cm /min 

p  = mean d e n s i t y  of  a i r ,  gm/cm 5 

Ua = mean viind speed ,  cm/sec 
( a t  h e i g h t  a cm) 

e  = vapour  p r e s s u r e  o f  a i r  i n  Stevenson 
s c r e e n ,  ( m i l l i b a r s )  

e  = s a t u r a t e d  vapour  p r e s s u r e  o v e r  i c e  a t  
t h e  mean t e m p e r a t u r e  o f  t h e  snow 
s u r f a c e ,  ( m i l l i b a r s ) .  

Tile form of  t h i s  e q u a t i o n  w a s  developed from t h e  
more compl ica ted  Sverdrup e q u a t i o n  ( 2 )  by assuming c o n s t a n t  
v a l u e s  f o r  s u r f a c e  r o u g l ~ n e s s  a n d  a i r  p r e s s u r e .  

The mean win.d s p e e d  w a s  o b t a i n e d  by a v e r a g i n g  t h e  
h o u r l y  wind speed  v a l u e s  d u r i n g  t h e  p e r i o d  o f  o b s e r v a t i o n ,  
The vapour  p r e s s u r e  o f  t h e  a i r  was c a l c u l a t e d  from t h e  mean 
r e l a t i v e  humid i ty  v a l u e  r e c o r d e d  a t  8 . 3 0  a .m .  an.d a t  4.50 
p.m. The vapour  p r e s s ~ ~ r e  a t  t h e  snow s u r r a c e  was c a l c u l a t e d  
by assuming t h a t  t h e  mean sriotv surlrace t e m p e r a t u r e  i s  e q u a l  
t o  t h e  mean a i r  t e m p e r a t u r e  r e c o r d e d  i n  t h e  Stevenson s c r e e n .  

F igure  1 shows t h e  r e l a t i o n s h i p  between t h e  c a l c u l a t e d  
e v a p o r a t i o n  r a t e  and t h e  measured e v a p o r a t i o n  r a t e s  a t  t h e  
O t t a w a  s i t e .  The measured e v a p o r a t i o n  r a t e  i s  t h e  a v e r a g e  
r a t e  from t h e  t h r e e  e v a p o r a t i o n  pans .  Table  I l i s t s  t h e  
r e s u l t s  used  t o  c a l c u l a t e  t h e  v a l u e s  shown i n  F ig .  1. 

C a l c u l a t e d  Evzpora t ior i  R a t e s  d u r i n g  March 

The e v a p o r a t i o n  o b s e r v a t i o n s  l i s t e d  i n  Table I 
were a l l  made d u r i n g  t h e  c o l d e r  w i n t e r  months.  During t h e  
s p r i n g  m e l t  p e r i o d ,  which occurred .  i n  March i n  1957,  no  
e v a p o r a t i o n  measul-ements were made. Valenever m e l t i n g  con- 
d i t i o n s  o c c u r ,  w a t e r  i s  p r e s e n t  w i t h  t h e  snow i n  t h e  pan 
and it i s  d o u b t f u l  whe the r  e v a p o r a t i o n  r a t e s  from t h i s  
m i x t u r e  a r e  t h e  same as e v a p o r a t i o n  r a t e s  from a  wet  snow 
s u r f a c e  where t h e  f r e e  v ia ter  can  d r a i n  downward. The 
order-of -magni tude  of e v a p o r a t i o n  r a t e s  d u r i n g  t h e  s p r i n g  
m e l t  p e r i o d  w a s  e s t i m a t e d  u s i n g  e q u a t i o n  1 and t h e  a p p r o p r i a t e  
m e t e o r o l o g i c a l  d a t a .  Wktenever t h e  snow was m e l t i n g  t h e  
vapour  p r e s s u r e  was assumed t o  be  e q u a l  t o  t h e  s a t u r a t e d  
vapour  p r e s s u r e  o v e r  i c e  a t  32OF. Condensat ion  w a s  t r e a t e d  
as n e g a t i v e  e v a p o r a t i o n .  



The ave rage  c a l c u l a t e d  e v a p o r a t i o n  l o s s  from t h e  snow 
c o v e r  d u r i n g  t h e  month o f  March f o r  t h e  y e a r s  1953-57 i n c l u -  
s i v e  a r e  p l o t t e d  on F ig .  2.  T h i s  t o t a l  monthly e v a p o r a t i o n  
l o s s  w a s  o b t a i n e d  by accumula t ing  t h e  c a l c u l a t e d  r a t e s  f o r  
a 10-hour  day from 8 a .m .  t o  6  p.m. Because o f  t h e  unce r -  
t a i n t y  of r e l a t i v e  h u m i d i t y  v a l u e s  d u r i n g  t h e  n i g h t ,  t h e  
e v a p o r a t i o n  r a t e s  were n o t  c a l c u l a t e d  f o r  t h i s  p e r i o d .  It 
i s  g e n e r a l l y  assumed t h a t  e v a p o r a t i o n  l o s s e s  w i l l  be  l e s s  
d u r i n g  t h e  n i g h t  when t h e r e  i s  no h e a t  s u p p l i e d  by r a d i a t i o n  
and  when t h e  r e l a t i v e  h u m i d i t y  v a l u e s  a r e  h i g h e r  t h a n  d u r i n g  
t h e  d a y l i g h t  h o u r s .  C r o f t  ( 1 0 )  found t h a t  e v a p o r a t i o n  
l o s s e s  from a snow c o v e r  d u r i n g  t h e  d a y l i g h t  h o u r s  were t h r e e  
t o  f o u r  t i m e s  as  g r e a t  as  l o s s e s  d u r i n g  t h e  n i e a t  p e r i o d .  

Thus F ig .  2 o n l y  i n d i c a t e s  t o t a l  e v a p o r a t i o n  l o s s e s  
d u r i n g  p a r t  o f  t h e  day and  i s  o n l y  i n t e n d e d  t o  i n d i c a t e  t h a t  
a v e r a g e  l o s s e s  from a snow c o v e r  a r e  g e n e r a l l y  under  one 
i n c h  o f  w a t e r  d u r i n g  a month o f  s p r i n g  r u n o f f ,  and  a r e  
g e n e r a l l y  much l e s s  than t h e  p r e c i p i t a t i o n  d u r i n g  t h a t  month. 

C o m ~ a r i s o n  o f  E v a ~ o r a t i o n  C o e f f i c i e n t s  

The g e n e r a l  form o f  e q u a t i o n . l  i s  t h e  same as tha t  
u s e d  b j ~  o t h e r  i n v e s t i g a t o r s  o f  snow e v a p o r a t i o n .  Research  
worlcers a t  t h e  C e n t r a l  S i e r r a  Snow L a b o r a t o r y  (11) have u s e d  
t h e  f o l l o w i n g  form: Qe e q u a l s  Ice ( ea  - e s )  Vb;  where Qe i s  

t h e  amount o f  e v a p o r a t i o n  o r  c o n d e n s a t i o n ,  ea a n d  e  a r e  
9 

t h e  vapour  p r e s s u r e  o f  t h e  a i r  a n d  t h e  s a t u r a t e d  vapour  
p r e s s u r e  o v e r  i c e  a t  t h e  mean snow s u r f a c e  t e m p e r a t u r e  
r e s p e c t i v e l y ,  Vb i s  t h e  wind speed ,  and  Ice i s  a c o n s t a n t .  

1/6 In a d d i t i o n ,  t h e y  c a l c u l a t e d  a Icef e q u a l  t o  0 .5  Ke ( Z a Z b )  , 
where t h e  s u b s c r i p t s  a a n d  b  i d e n t i f y  t h e  l e v e l s  o f  measure- 
ment of  t h e  wind speed  and  a i r  vapour  p r e s s u r e  r e s p e c t i v e l y ,  
a n d  Ke'  i s  t h e  v a l u e  o f  t h e  c o e f f i c i e n t  when t h e  wind speed  

and  vapour  p r e s s u r e  a r e  measured one f o o t  above t h e  snow 
s u r f a c e .  

They have compared t h e  e v a p o r a t i o n  o r  c o n d e n s a t i o n  
c o n s t a n t  K e v  f o r  s e v e r a l  worker s  as  f o l l o w s :  

C e n t r a l  S i e r r a  Snow L a b o r a t o r y  
Snow I i i v e s t i g a t i o n s  (1951)  0.0540 

Sverdrup (1936)  0.0671 
de Q u e r v a i n  (1951)  0.0770 

By u s i n g  t h e  sane  u n i t s  o f  vapour  p r e s s u r e  i n  
m i l l i b a r s ,  mean wind speed in.  m i l e s  p e r  h o u r ,  e v a p o r a t i o n  
o r  c o n d e n s a t i o n  i n  i n c h e s ,  and  h e i g h t s  o f  measurement i n  
f e e t ,  it was p o s s i b l e  t o  c a l c u l a t e  a Icee' from t h e  O t t - a w a  



measurements give11 i n  Table  I. The mean X e f  t h u s  o b t a i n e d  
was O.C)1G which compares r e a s o n a b l y  me11 w l t h  t h e  0.051 
v a l u e  o b t a i n e d  by t h e  i n v e s t i g a t o r s  a t  t h e  C e n t r a l  S i e r r a  
Snow Labora to ry .  The f a c t  tha t  t h e s e  c o e f f i c i e n t s  a r e  i n  
t h e  same g e n e r a l  r ange  s t r e n g t h e n s  t h e  c o n f i d e n c e  i n  t h e  u s e  
of  t h i s  form of  e q u a t i o n  t o  de te rmine  t h e  order-of -magni tude  
o f  snow e v a p o r a t i o n  r a t e s .  

comparison o f  Measured E v a p o r a t i o n  - R a t e s  

There  have been. a s u r p r i s i n g  number of  measurements 
of  snow e v a p o r a t i o n  r a t e s  b u t ,  because  of  t h e  d i f f i c u l t i e s  
o f  measurement,  most o f  t h e  r e c o r d s  a r e  s p o r a d i c  and a l l  t h e  
r e s u l t s  must be q u a l i f i e d  because  of  t l i e s e  d i f f i c u l t i e s .  
Although it i s  d i f f i c u l t  t o  compare evapol-at ion r a t e s  because  
of  d i f f e r e n c e s  i n  s i t e s  and wea-thor c o n d i t i o n s ,  i t  was con- 
s i d e r e d  t h a t  i f  t h e  r e p o r t e d  mean monthly r a t e s  and r e p o r t e d  
maximum d a i l y  r a t e s  were t a b u l a t e d ,  a check on t h e  o r d e r - o f -  
magnitude o f  evapoirat ion l o s s e s  would be o b t a i n e d .  I n  
a d d i t i o n ,  t h e  r e f e r e n c e s  p r o v i d e  a u s e f u l  b i b l i o g r a p h y  on 
snow e v a p o r a t i o n .  T h i s  t a b u l a t i o n  o f  r e f e r e n c e s  and r e p o r t e d  
e v a p o r a t i o n  r a t e s  a r e  l i s t e d  i n  Table  11. 

A l l  t h e  r e p o r t e d  measurements a p p e a r  t o  be w i t h i n  
t h e  same g e n e r a l  r a n g e .  The mean monthly r a t e s  compare 
f a v o u r a b l y  w i t h  t h e  monthly r a - t e s  c a l c u l a t e d  f o r  t h e  Ottawa 
s i t e .  

D i s c u s s i o n  o f  Resul- ts  

It i s  r e a s o n a b l e  t o  conclude  t h a t  t h e  order-of -magni tude  
o f  snow e v a p o r a t i o n  frorn l a r g e  snow covered  a r e a s  can not7 
be  de te rmined  u s i n g  p r e s e n t  t e c h n i q u e s ,  b u t  it i s  d i f f i c u l t  
t o  de te rmine  t h e  degree  or" a c c u r a c y  o f  t l i e se  c a l c u l a t e d  
e v a p o r a t i o n  l o s s e s .  K a i t e r a f  s exper imen t s  i n d i c a t e  t h a t  
evapora- t ion  r a t e  v a r i e s  a g r e a t  d e a l  w i t h  exposure  ( 1 9 ) .  
Evapol-ation l o s s e s  frorn a snow-covered s l o p e  f a c i n g  n o r t h  
w i l l  be  l e s s  t h a n  from a s i m i l a r  s l o p e  f a c i n g  s o u t h  under  
cornpal-able c o i i d i t i o n s  . Eva pora-Lion l o s s e s  from snovt cover  
i n  s h e l t e r e d  s i t e s  p r o t e c t e d  by f o r e s t  c o v e r  w i l l  be  l~ iuc l~  
l e s s  t h a n  e v a p o r a t i o n  from snow cover  i n  exposed s i t e s .  
f i a p o r a t i o n  l o s s e s  must be c a l c u l a - t e d  f o r  repl-ese11.tative 
s i t e s  which a r e  t y p i c a l  o f  c o n d i t i o n s  o v e r  t h e  area i n  
q u e s t i o n .  



TABLE I 

L i s t  of Data used t o  Ca lcu la t e  Values shown i n  Figure  2  

Vapour Calcu la ted  3~ Measured 
Wind P res su re  Densi ty  Evaporation Evaporation 

Date Veloc i ty  Difference of a i r  Rate Rate 
Ua e-  es 

gm/cm3 
gm/cm /min gm/cm / m i  n 

cm/s e  c  mb 
( X  10-3)  (X 10-4 )  ( X  1 0 - 4 )  

Dec. 6/56 

Jan. 3/57 

Jan. 17/57 

Jan.  18/57 0. osg 
0.089 

Jan.  28/57 

Peb. 11/57 

~ e b  .12/57 

Feb .19/57 

Peb .20/57 

Peb .22/57 

Average of 3 pans - 450 sq cm i n  a r e a  



TABLE I1 

Evaporation Rates from Snow during the Spring rVIelt 
Period 

Maximum Daily 
Investigator (in. of water/day) 

de Quervain (10) 
Angstrbm (12) 
Kehrlein (13) 
Shul%?s (14) 
~udovit?s (15) 

Guy- (16) 
Poli'%kov (17 ) 
Chomicz (18) 
Kaitera (19) 
Pitzgerald (20) 

Mean Monthly 
(in. of water/month) 

Any formula used to calculate snow evaporation is 
limited by the basic accuracy with which the variables of 
wind speed and vapour pressure can be measured. The measure- 
ment of accurate vapour pressure differences by standard 
meteorological instruments leaves much to be desired, 
particularly at low temperatures. The measurement of wind 
speeds is not too difficult for one site, but it is question- 
able how representative such observations are of the average 
conditions required for the calculation of evaporation 
losses over a large area. Attempts to estimate evaporation 
rates from a large area must take into account these factors. 

One condition not covered by any evaporation formula 
is the effect on evaporation when the wind is strong enough 
to disturb the snow surface. In exposed areas where the 
wind can move large quantities of snow, this factor might 
result in evaporation rates considerably higher than a 
general evaporation equation would indicate. This factor 
usually is not important when the snow cover is melting as 
wet snom is cohesive and is not generally moved even by 
strong winds. 



The only t ime t h e  order-of-magnitude of snow evapora- 
t i o n  amounts might be s i g n i f i c a n t  compared t o  snow mel t  i s  
when t h e r e  i s  a shallokv snow cover  and t h e  snow-melt pe r iod  
i s  extended over  s e v e r a l  weeks. I n  t h i s  c a s e ,  t h e  evapora- 
t i o n  from small pools  of wa te r  and from exposed s a t u r a t e d  
s o i l  n e a r  t h e  snow cover  might be of importance. Wen t h e  
snow-melt per iod  i s  s h o r t ,  such a s  dur ing t h e  Chinook con- 
d i t i o n s  r e p o r t e d  by Hoover ( 2 1 ) ,  t h e  evapora t ion  from t h e  
snow should be much l e s s  t h a n  t h e  snow mel t .  A s  Diamond (1) 
p o i n t s  o u t ,  t h e  theory  of evapora t ion  i n d i c a t e s  t h a t  i n  
t h e s e  ca ses  a much l a r g e r  amount of snow m u s t  be melted than  
evaporated.  

The order-of-magnitude of snow evaporat ion amounts 
might be of s i g n i f i c a n c e  from a h e a t  balance point-of-view 
f o r  c e r t a i n  s p e c i a l  i n v e s t i g a t i o n s .  Born a hydro log ica l  
v iewpoint ,  evapora t ion  l o s s e s  from a l a r g e  watershed a r e a  
a r e  l i k e l y  t o  be l e s s  t h a n  t h e  e r r o r s  i n  ob ta in ing  samples 
of t h e  t o t a l  wate r  con ten t  of t h e  snow cover.  For t h i s  
reason ,  and because of  t h e  g r e a t  d i f f i c u l t i e s  i n  ob ta in ing  
r e p r e s e n t a t i v e  measurements of sn.ow evapora t ion  r a t e s ,  it 
appears  t h a t  h y d r o l o g i s t s  w i l l  have t o  be s a t i s f i e d  w i t h  
c a l c u l a t e d  evapora t ion  r a t e s  which can g ive  an  i n d i c a t i o n  
of t h e  order-of-magnitude of snow evapora t ion  l o s s e s .  
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NOTE:  E A C H  POINT REPRESENTS 

THE AVERAGE RATE FROM 3 PANS. 
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FIGURE B 

RELATIONSHIP BETWEEN CALCULATED 

EVAPORATION RATE AND MEASURED 

EVAPOWA"B0O RATE,  OTTAWA 1956 -57. 



CALCULATED E V A P O R A T I O N  R A T E S  FROM 
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