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A NOTE ON THE BREAK-UP OF LAKES AND RIVERS 
AS INDICATORS OF CLIMATE CHANGE 

G. P . W i l l i a m s  
Divis ion  of Building Research 

National  Research Council of Canada, Ottawa 

H i s t o r i c a l  records. of the d a t e s  when i c e  completely c l e a r s  from a 
l a k e  o r  r i v e r  have b.een u s e f u l  i n d i c a t o r s  of p a s t  c l i m a t i c  v a r i a t i o n s  i n  
Europe and Japan where records  have been kep t  f o r  s e v e r a l  c e n t u r i e s  
(Hutchinson, 1957). Long-term records  a r e  much more l i m i t e d  i n  North 
America because break-up d a t e s  have been recorded continuously a t  only  
two o r  t h r e e  l o c a t i o n s  f o r  a l i t t l e  over a hundred years .  The purpose of 
t h i s  n o t e  i s  t o  examine the long-term records  t h a t  a r e  a v a i l a b l e  f o r  
evidence of c l i m a t i c  v a r i a t i o n .  

Figure 1, a p l o t  of some long-term r i v e r  and l a k e  i c e  break-up 
records  obta ined from t h e  l i t e r a t u r e  (Canada, Met. Branch, 1959; 
Ragotzkie, 1960; Sokolov, 1955) shows d e v i a t i o n s  of average d a t e s  of 
break-up f o r  consecut ive  ten-year pe r iods  from t h e  long-term average f o r :  
t h e  River Neva, USSR; Lake Ka l l aves i ,  Finland;  Lake Mendota, Wisconsin; 
and t h e  Sa in t  John River,  New Brunswick. These break-up records  a r e  
compared w i t h  long-term ten-year moving means of sp r ing  a i r  temperatures 
a t  Toronto compiled by Thomas (1968). 

This  p l o t  shows t h a t  i c e  tended t o  c l e a r  from lakes  and r i v e r s  a t  
t h e s e  four  l o c a t i o n s  about 10 t o  15  days earlier i n  t h e  1950's than i n  
t h e  1870's.  Spring a i r  temperatures a t  Toronto have also '  increased 
s i g n i f i c a n t l y  dur ing  genera l ly  t h e  same pe r iod ,  even a f t e r  allowance f o r  
poss ib le  urban warming e f f e c t s .  

These r e l a t i v e l y  short-term changes i n  c l imate  a r e  of i n t e r e s t  not  
only t o  c l i m a t o l o g i s t s  bu t  a l s o  t o  a l l  concerned wi th  t h e  development of 
Canada's nor thern  resources .  Changes i n  c l ima te  s u f f i c i e n t  t o  a f f e c t  
break-up da tes  are probably s u f f i c i e n t  t o  s i g n i f i c a n t l y  a f f e c t  navigat ion  
condi t ions  i n  ice-covered A r c t i c  waters .  It i s  hoped t h a t  improved 
methods of  observing i c e  by a i r c r a f t  and satelli te w i l l  improve t h e  
h i s t o r i c a l  records  of  freeze-up and break-up, p a r t i c u l a r l y  a t  l o c a t i o n s  
no t  l i k e l y  t o  be a f f e c t e d  by f u t u r e  man-made changes. 
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