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Adapting to Climate Change and Variability in the—Great Lakes - St. Lawrence 
Basin: A Binational Symposium, Toronto, Ontario, May 13 to 15, 1997 

This work was performed as a contribution to Section 3.6 of the GL2000 program
I 

focusing on the potential impacts of climate variability on groundwater supplies in 
the Lake Erie/St. Clair basin. Derivative results have been contributed to the 
Environmental Adaptation Research Group, Atmospheric Environment Service, 
Environment Canada for i_nc|_usion in the Canada Country Study, a national 

' 

synthesis of c|i_mat,e impacts and adaptation research for particular regions and 
climate-sensitive sectors. This work began in 1995 and is expected to continue 
through at least 1998. 

Groundwater flow systems are directly linked to climate and therefore are subject 
to a range of impacts resulting from climate changeand variability. This abstract 
and poster presentation describes progress to date in the hydro-physiographic 
characterization of a region surrounding the Grand Ftiverwatershed in southern 
Ontario. This initiative is part of an ongoing effortto apply numerical modelling of - 

ground and surface water flow and usage in the estimation of the impacts of 
_ 

climate change on the sustainability of water resources. Methods of mu_lt_ivariat_e 
data analysis and geographic information systems (GIS) analysis have been used 
to identify areas of similar groundwater conditions from an array of physiographic 
data derived from water well construction records. 

Characteri_zat_io_n rnodellingnof groundwater conditions and flow in the Grand 
River region is continuing with funding support from the Water Issues Division, 
Ontario Region, Environment Canada under Section 3.6 of GL2000.
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There is an emerging consensus that accurate management of water resources requires knowledge of 
' 

the relation between ground and surface water and of the performance of groundwater as an independent 

water supply. This is particularly appropriate when estimating the impacts of climate change where 

groundwater forms an important link between climatic variables such as precipitation,‘ hydrologic impacts 

such as reduced base flow, and societal concerns such as degraded water supplies. TheGvrand River 

watershed has been selected by the Great Lakes 2000 program as a prototype for estimating the impacts 

of climate change and variability on the sustainabilityof ground and surface water resources. From a - 

hydro-physiographic perspective, the watershed is characterized by complex physiography, geology, and 

surface and subsurface hydrology and therefore is a useful venue for the development of analytical 

rnetnhods. From a socio-economic perspective, the watershed is subject to expanding urban, industrial, 

and agricultural development and a pronou‘nced reliance on groundwater relative to similar settings in 

eastern Canada. Water use models developed for the watershed are based on simplified representations 

of the groundwater resource and hydrologic models are lacking in description of regional scale 

groundwater conditions, The objective of this study is to resolve these issues through the development of 

an integrated ground a_nd surface water model for the watershed. To date, a database of 85,000 water 

well construction records has been assembled and mu_ltivar_iat_e and GIS analyses have been applied to 

hydro-physiographic data derived from the database and from topogr_ap_hic maps, These analyses have 

been used to reduce the hydro-p_hysi_ographic. data to two composite characterization parameters which 

represent the depth and productivity’ of the groundwater flow system and to delineate areas ofgcontrasting 

groundwater conditions. Conceptual models and numerical analogues are presently being developed to
T 

represent the interdependence of the hydro-physiographicdata, These component models will form a 

defensflale basis for numerical rnodell_i_ng of groundwater flow and ground and surface water interaction.
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Location of the Study Region . Description of the Data 

Georgian Bay ~

~ 

i\’ 
' The principal source of the data used in tlrestudy 

are water wen construdion records oollecmd by 
the Ontario Ministry of Environment and Energy’. 
Approximately 85.000 records are distributed 
across the region. Manipulation oldie 
records wiihin a RDBMS‘nnd GIS allows numerous 
hydro-physiographic data to be derived. These 
data may be used in a variety of analyses such as 
dueeédimensional visualization olrtlre region. 

- Results such as this are useful in the development 
oi conceptual and numeric-alvmodels oi the region. 

The study region is‘ tediinrsoutlrern 
Ontario and=has atotal areaof 27.600 
ltrn’. The region extends beyond the 
Grand River watershed. recognizing that 
groundwater (low may extend beyond 
the boundaries deiinerl by suriace water 

' drainage. Enlarging the study region also 
Lake Qmam, extends the analysis to a wider range of 

h dro- h 'slo ra ltic conditions and Y P ) 8 P 
land use patterns. - 
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Analysis and Interpretation 
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E'°W‘dV"3i‘3" The calculated values oi the 
- 

‘ draracterization parameters were 
partitioned to obtain four groups 
of related groundwater 
conditions. GIS analysis was used 
to apply this classification across 
the study region.'The locations of 
the major rivers that occur within 
the stucly‘regIon'v.ere.then 
plotted relative to these 
groupings. The relation of the 
rivers to varying groundwater 
conditions indicates linkage of 
ground and surface water. 

overburden 
thickness ~

~

~

~

~ 

I 
E 
I 
I 

——->. 

increasing 

depth 

Productivity of 
' youndwater 

Permeable 
overburden 

H 
E 
H
I 

——> increasirigproduttivily



EWLfllllmfliflfiiflmflfiflflflwfi
, 018166



Bil E2K'£%2me”‘ E2%Z%2“eme”‘ Canadfi
~

~


