
Methods

Summary

o It is expected that the results of this study may be used to inform groundwater and land management 

strategies in the Upper Parkhill watershed in light of changing future conditions. 

o The importance of multi-stressor consideration (e.g. dynamic recharge and land use) when assessing 

future watershed behavior will be emphasized.

o A simple framework for assessing future groundwater contamination risk in the Great Lakes Basin will 

be created, with the Upper Parkhill watershed serving as a case study for method application. 

Background

o Groundwater vulnerability and pollution potential are important development 

considerations given growing reliance on groundwater for water supply.

o An understanding of groundwater contamination risk is necessary to support 

decisions made by water managers and rural well users. 

o Climate and land use dynamics are particularly relevant in agricultural regions 

facing water management challenges related to irrigation and non-point source 

pollution.

o The aim of this study is to evaluate changes in groundwater contamination risk 

due to potential variability in future watershed conditions. 

Initial Findings

o In preparation for future scenario modelling, annual average 

change in recharge was assessed (Fig. 6). 

oAn increase in annual average recharge across the entire basin 

was detected resulting in an estimated mid-century water table 

rise of < 1 cm (calculated according to Eqn. 2, using an 

assumed, uniform Sy). 

oMinimal water table change suggests greater insight regarding 

future contamination risk due to recharge variability may be 

obtained through analysis on the basis of monthly normals

rather than an annual average.

oLand conversion scenarios:

 Scenario B: Increase in developed land coverage to 5%.

 Scenario C: Increase in cropped land coverage to 96% 

 Scenario D: Decrease in agricultural land coverage to 57%.
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o This study investigates the Upper Parkhill watershed, a headwater catchment in southwestern, Ontario 

(Fig. 1) draining an area of approximately130 km2. 

o Spatial variability of groundwater contamination risk will be assessed using the DRASTIC-LU 

methodology1,2 (Fig. 2). 

o This GIS-based overlay and index approach is used to calculate a risk index (DILU) according to Eqn. 1.

o Mid-century risk assessment will consider changes in net recharge, depth to groundwater, and land use. 

Figure 1. Upper Parkhill watershed.

Figure 2. Workflow for DRASTIC-LU implementation. Highlighted factors represent those that will be modified for mid-century risk 

assessment. Subscripts r and w in Eqn. 1 denote factor rating and weight. 

• Proxy for pollutant loading associated with human 

activity 

• Four future land use scenarios planned for investigation 

(Table 1) which will be informed by the 2018 Annual 

Crop Inventory (Fig. 4)6

Figure 3. 2045-2060 precipitation 

change relative to 1979-1994.

Figure 6. 2045-2060 recharge 

change relative to 1979-1994.

Figure 5. Baseline 

DRASTIC-LU analysis.

Figure 4. 2018 crop inventory.

• Amount of water that infiltrates 

from the ground surface to the 

water table

• Approximated based on 

relationship between precipitation 

and hydrologic soil group3

• Future precipitation scenarios (e.g. 

Fig. 3) derived from WRF model4

• Thickness of material above water table

• Variability estimated using the water table 

fluctuation method5:

R(t) = 𝑆𝑦 ∗ ∆𝐻(𝑡) Eqn. 2

R = Recharge (cm) occurring in time t

Sy = Specific yield (-)

H = Water level rise (cm) attributed to recharge 

period
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oBaseline DRASTIC-LU analysis has been completed considering present conditions (Fig. 5). 

oSpatial variability in groundwater contamination risk largely reflects the spatial variability of factors 

including vadose zone materials and depth to groundwater.

Table 1. Hypothetical land use scenarios.

Scenario Land Use Conditions

A Business as usual (same as 2018)

B Urban expansion (e.g. 50% increase)

C
Agricultural expansion 

(conversion of pasture and forested land)

D Naturalization (e.g. 25% of agricultural land)


