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ABSTRACT 

Rain experiments were run with var ious  temperature d i f f e rences  
between t h e  w a r m  r a i n  and t h e  cool  r ece iv ing  water .  The 
r a i n  i n t e n s i t i e s  were uniform and t h e  raindrop s i z e s  were 
usual ly  uniform (2 .2  mm, 3.6 mm, and 5.5 mm diameter drops)  . 
Two drop s i z e  d i s t r i b u t i o n s  were a l s o  used. 

The depth o f  mixing v a r i e s  from 8 cm f o r  ra indrops  l e s s  than 
1.5 mm i n  diameter a t  an i n t e n s i t y  of  .9 cm/hr t o  42 cm f o r  
drops 5.5 mm i n  diameter a t  2.3 cm/hr. The mixed l a y e r  depth 
was-found t o  be d i r e c t l y  p ropor t iona l  t o  t h e  r a i n ' s  k i n e t i c  
energy, t o  t h e  1/3 power of  t ime,  and inve r se ly  p ropor t iona l  
t o  t h e  rain-induced h e a t  t r a n s f e r  through t h e  water sur face .  
The p r o p o r t i o n a l i t y  cons tan t s  vary with raindrop s i z e .  Large 
raindrops s t rong ly  a f f e c t  t h e  depth of  mixing even though 
they a r e  a small f r a c t i o n  ( 2  - 4%)  of  t h e  t o t a l  r a i n  volume. 
For n a t u r a l  r a i n ,  which c o n s i s t s  of a broad spectrum of drop 
s i z e s ,  t h e  cons tant  r ep resen ta t ive  o f  t h e  l a r g e s t  few pe rcen t  
of  t h e  drop s i z e s  should be used t o  p r e d i c t  t h e  mixed Layer 
depth. Maximum e r r o r s  using t h e  equations developed fox pre- 
d i c t i n g  t h e  depth of  mixing were found t o  be 24% of  t h e  
observed depth. 

The r a i n  d i l u t i o n  of  t h e  near-surface water  may be est imated 
( t o  24%) when t h e  depth of mixing i s  known. If r a i n  i s  
a c i d i c  then t h e  pH of  unbuffered su r face  waters  w i l l  be 
lowered depending on t h e  mixed l a y e r  depth ( d i l u t i o n ) .  The 
p H  values of  unbuffered surface  waters could be est imated.  




