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A map was drafted to illustrate the spatial differences in Annual Water Surplus based on 
previous maps and the daily climate data from 1954 to 2001 from recording sites in ten 
regions of southern Ontario and two regions in northern Ontario. Daily water balance 
estimates for this 48-year period were derived using SHAW, a one-dimensional, 
deterministic model of water and heat flow in the soil, including freeze thaw determinations, 
and crop uptake of water for typical soil profiles in each region. These results are reported in 
University of Guelph OAC Land Resource Science Tech Memo 2003-1 and School of 
Environmental Sciences Tech Memo 2010-1. 
 
A special thanks to Marie Pudister, Geography Dept. University of Guelph for preparing the 
Water Surplus map. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Average Annual Water Surplus in Ontario 
  
At the end of most growing seasons in Ontario, soil water has been depleted from the rooting 
depth and deeper through transpiration from plants and trees and evaporation from the soil 
surface. The growing season usually ends for most plants and trees by mid-November in 
southwestern Ontario, by end of October in the rest of southern Ontario, and by mid-October 
in northern Ontario (Brown et al. 1968 and Chapman and Thomas, 1968). So, from 
November through March in southwestern Ontario, from November to mid-April in the rest 
of southern Ontario, and from mid-October through April in northern Ontario the soil water 
is replenished by precipitation and surplus water occurs, as evaporation is much less than 
precipitation during these periods. This surplus water either drains through the soil profile to 
the shallow water table or through tile lines, or runs off the surface to creeks, rivers, ponds 
and lakes, especially in March, April and May (see monthly values in Tables in Appendix C 
and seasonal values for water surplus in Figures and Tables in Appendix E of LRS Tech 
Memo 2003-1 and SES Tech Memo 2010-1 that can be found elsewhere on this Soil Water 
Balance Website.) 

  
The total annual deep drainage and runoff (average annual water surplus) estimated by the 
SHAW model, (Flerchinger, G.N. and K.E. Saxton, 1989a; Flerchinger, G.N. and K.E. 
Saxton, 1989b) for land that grew a corn crop on the typical soil profiles in ten climatic 
regions of southern Ontario, and in two regions of northern Ontario are shown in column six 
of Table 1 for 12 sites for which climatic records had been assembled for 48 years from 1954 
to 2001. The average annual water surplus ranged from 136 ± 50 mm at Vineland in the 
Niagara peninsula, 148 ± 96 mm at Emo in northwestern Ontario, and 152 ± 65 mm at 
Harrow in the Leamington climatic region to 405 ± 135 mm at Mount Forest in the Dundalk 
Uplands. 
 
Using the average annual water surplus values for this 1954 to 2001 period as estimated by 
the SHAW model with daily climate data and the maps of water surplus (Fig. 42 Brown et 
al. 1968; Fig. 39 Chapman and Thomas, 1968; and Figs. 9 and 10 from Sanderson and 
Phillips, 1967) that were derived using the Thornthwaite empirical method for annual water 
balance and the 1931 to 1960 average monthly temperature and precipitation data for over 
160 climate stations a new map was created for southern Ontario and part of northern Ontario 
(Figure 1).  

 
This map of average annual water surplus (Figure1) shows that considerable regional 
differences exist in the amount of water surplus.  It was least (~150 mm) in the Leamington 
region; the Niagara Peninsula (north of the Escarpment); the region east of the Escarpment 
and over the Oak Ridge moraine; and in the Lake-of-the-Woods area of northwestern 
Ontario. Water surplus was the most (≥ 350 mm) in the Dundalk Uplands; east of Georgian 
Bay in the Parry Sound and Muskoka Districts; and north and east of Lake Superior in 
northern Ontario. Mount Forest near the centre of the Dundalk Uplands averaged 405 ± 140 
mm and Kapuskasing in the Northern Clay Belt averaged 389 ± 139 mm over the this 48-
year period as given in Table 1. In the eastern part of southern Ontario water surplus 
increased gradually from ≤ 200 mm in the Renfrew region toward the Algonquin Uplands, 
eastern Lake Ontario, the St. Lawrence River, and the most eastern counties, where it 
exceeded 350 mm. The variability as depicted by the standard deviation (± s) generally 



increased as the water surplus increased, although it appeared to be slightly less at sites in 
eastern Ontario than at the sites in northern and southwestern Ontario (Table 1). 
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See Table and map on following pages! 



Table 1: Average ± standard deviation of annual precipitation and annual water balance 
components (in mm) derived from the SHAW model for a typical soil profile 
at each of the twelve sites* in Ontario. 

 

Site* 
Precipitation 

 
(mm) 

Evapo-
transpiration 

(mm) 

Deep drainage 
 

(mm) 

Runoff 
 

(mm) 

Total water 
surplus 
(mm) 

Emo 735  ± 109 570 ± 60 37 ± 50 111 ± 78 148  ± 96 

Guelph  867 ± 121 558 ± 57 201 ± 120 107 ± 77 308 ± 109 

Harrow  882 ± 132 732 ± 83 47 ± 66 105 ± 61 152 ± 88 

Kapuskasing 851  ± 113 461 ± 68 145 ± 125 244 ± 65 389  ± 139 

London 954 ± 151 694 ± 52 117 ± 98 141 ± 72 258 ± 107 

Mount Forest 1004  ± 142 590 ± 60 342 ± 186  63 ± 87 405  ± 140 

Ottawa 873 ± 108 565 ± 51 228 ± 138 81 ± 70 309 ± 102 

Peterborough 792  ± 117 600 ± 45 80 ± 92 110 ± 71 190  ± 115 

Renfrew 810 ± 90 575 ± 53 151 ± 67 79 ± 45 230 ± 70 

Smiithfield  944  ± 103 576 ± 69 314 ± 108 53 ± 52  367  ± 90 

Vineland 846  ± 115 711 ± 67 35 ± 40 101 ± 51  136  ± 75 

Wiarton 1002 ± 135 705 ± 53 258 ± 158 34 ± 54 292 ± 127 

 
* For the exact location and climatic region of these sites see Table 1 in LRS Tech. Memo. 
2003-1 and Table 2 in SES Tech. Memo. 2010-1 that can be found elsewhere on this Soil 
Water Balance Website. 

 

 



 
 
Figure 1:  Average annual water surplus (mm) in Ontario [see Table F-1 for details of 

annual water balance components with standard deviation for each component 
at 12 sites]. 

 


