
Provincial Water Quality 
Datasets: Open Data for Applied 

Water Research

Claire Oswald 1,3 and Stephanie Melles2,3
1 Department of Geography and Environmental Studies, Ryerson University

2 Department of Chemistry and Biology, Ryerson University
3 Ryerson Urban Water



Introductions and Outline

• Claire – hydrology, biogeochemistry, water quality
• Stephanie – spatial ecology [land-water ecosystems, species modelling]

• Provincial Water Quality Monitoring Network (PWQMN)
• Broad Scale Monitoring (BsM) Dataset
• Challenges and Steps Forward



Provincial Water Quality 
Monitoring Network (PWQMN)
• Some sites running since 1964
• 2001 sites active at different times

Figure courtesy of Bhaswati Mazumder



PWQMN Parameters and Sampling Frequency

• >40
• pH, alk, DO, EC, T
• Particulate residue
• Nutrients (N, P)
• Major ions (Cl, Na, etc.)
• Metals

Figure courtesy of Bhaswati Mazumder



PWQMN à Watershed Report Cards

• Groundwater quality, surface 
water quality, forest 
conditions, land cover

• Surface water quality
• Phosphorus
• E. Coli
• Chloride
• BMI

Source: https://reportcard.trca.ca/watershed-
report-cards/don-river/#surface-water



PWQMN à Long-term trend analysis (e.g., Cl)

Moderate Decrease
(-5 to -1 mgL-1yr-1)

Slow Decrease
(-1 to -0.1 mgL-1yr-1)

Little to No Trend
(-0.1 to 0.1 mgL-1yr-1)

Moderate Increase
(1 to 5 mgL-1yr-1)

Slow Increase
(0.1 to 1 mgL-1yr-1)

Rapid Increase
(5 to 10 mgL-1yr-1)

Very Rapid Increase
(> 10 mgL-1yr-1)

Non-Salting Period (May-Nov) : 1965 - 1995 Non-Salting Period (May-Nov) : 1996 - 2018

Figure courtesy of Bhaswati Mazumder



Broad-Scale Monitoring (BsM) Network

BsM Cycle 1
2008-2012

Ontario

Target population of lakes
Surface area = 50 to 100,000 ha
Number of lakes ≈ 9,000
Need a representative sample

Stratified random sampling
Fisheries Management Zone
Lake area (4 sizes)

Cycle 1(2008-2012)
Number sampled     ≈ 700
Proportion sampled ≈ 8%

Cycle 2 (2013-2017)
Re-sample many lakes (fixed)

To better detect change
Sample additional lakes 

(variable)
To better describe state

Far North not in current plan

Cycle 3 (underway)

29 x

Lake size classes
1) 50 – 500 ha
2) 500 – 1500 ha
3) 1500 – 5000 ha
4) 5000 – 250000 ha

Dr. Nigel LesterNote: information on next 3 slides adapted from OMNRF presentation by Dr. Nigel Lester



Abundance

Size

Age

Maturation

Contaminants

Parasites and Disease

State Indicators Pressure Indicators
“Fishery” species

Bathymetry
Temperature
Oxygen
Water clarity
Water chemistry

Habitat

Fish species
Zooplankton
Benthos

Community

Angling effort

Exploitation

Large fish netting Aerial effort
survey

Small fish nettingSpring water sampling

BsM Parameters
Cost Summary $$$

Fixed 
sample

Variable 
sample

Total   
sample Annual Cost

823 416 1239 $2,076 k Operations

$1,065 k Support

$75 k Capital

$3,215 k Total



Lake Bulletins
Zone Data Report
Data Visualization
Lake Summary
Zone Status Report
Zone Diagnostics Report

BsM Database

9

BsM à Application 1: Reporting



BsM à Target audience
Fisheries managers, Zone Councils, Biologists, and 
Research community (E.g., Postdoctoral Research 

Associates and Graduate Student Theses)



Challenges and Steps Forward
• PWQMN

• Maintaining consistent sampling frequency at all sites
• Co-locating with flow gauging
• Resources to maintain sites and regular sampling
• Researchers and practitioners showing the power of a province-wide long—term 

dataset to address theoretical and applied questions

• BsM
• Linking lake data to watershed attributes (incl. stream water quality)
• Far North, Southwestern Ontario
• Data management and open data
• Resources to re-sample lakes on regular basis
• Continued stakeholder input through Fisheries Management Zone Councils

Thank you! Questions?


