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Summary
Extensive deforestation and 
uncontrolled development in 
the late 1800s and early 1900s 
left Southern Ontario’s social-
ecological systems in a precarious 
state. In addition to the shift to 
semi-arid desert conditions across 
much of the province, there was 
a concurrent increase in severe 
flooding. Erosion and flooding 
caused extensive damage to 
property and proved fatal on a 
number of occasions. As public 
awareness and concern over 
this issue increased, there were 
calls for a political response. 
Water engineers were well aware 
that hydrological issues, such as 
flooding, needed to be confronted 
systemically on a watershed basis 
and that there were tensions 
between upstream activities and 
downstream flood events. In 1946, 
the Conservation Authorities Act 
was passed. As flood warning, 
flood zoning and flood forecasting 
techniques have improved, 
reductions in flood-related mortality 
are providing public health agencies 
with the space to focus on the 
wide range of other health impacts 
from flooding, such as mental 
health. On the water management 
side, there has been a shift from 
‘hard’ to ‘soft’ paths for water, in 
particular green infrastructure.

 Introduction/Background
 The impacts of extensive 
deforestation and uncontrolled 
development in the late 1800s 
and early 1900s were not only 
detrimental to agricultural land 
and rural communities (see Case 
1), but they also contributed to 
severe flood events that affected 
urban and rural communities 
downstream. The need for a more 
integrated approach to land and 
water management was recognized 
by a wide range of stakeholders, 
and the natural boundary of the 
watershed was recognized as the 
most effective one for this task.  
The political response to concerns 
over flooding was the creation of a 
watershed governance framework 

which led to the establishment 
of Conservation Authorities. 
Although watershed governance 
is critical to effective water and 
land management, Ontario is one 
of the few jurisdictions in Canada 
with an established province-
wide mechanism for watershed 
governance (Robins, 2007). 

The 1937 Thames River Flood 
(Figure I-1) was “the critical 
event that propelled the birth 
of the Conservation Authorities” 
(Bacher, 2011, p. 179). Five deaths 
were attributed to the flood and 
approximately 1,100 homes were 
destroyed. At 6.6 metres above 
mean summer flow, the flood crest 
was the highest ever recorded for 
the Thames River (Upper Thames 
River Conservation Authority, 2015).
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Figure I-1. 
Flooded 
Neighbourhoods 
from the 1937 
Thames River 
Flood (Source: 
Upper Thames 
River Conservation 
Authority, 2015)



Watershed Management: Confronting loss of life and property due to flooding  |  2

The Conservation Authorities 
Act of 1946 provided a place-
based mechanism for enhanced 
cooperation between municipalities 
and the Province at a watershed 
scale. It relied on local engagement 
and interest for the impetus to 
create a Conservation Authority. 
Such interest was more widespread 
in areas that were hard hit by 
deforestation, erosion and flooding, 
and where municipalities were 
being directly affected by upstream 
actions. Three fundamental 
concepts were embedded in 
the Act: i) local initiative, ii) 
cost-sharing and, iii) watershed 
jurisdiction (Conservation Ontario, 
2016a). There are currently 
36 Conservation Authorities 
in the province (Figure I-2). 

Health and Well-being 
In the mid-1900s, concern over 
flooding centred on mortality (loss 
of life) and property damage. In 
1954, for example, 81 people lost 
their lives from the Hurricane Hazel 
flood which was focused on the 
Humber River west of Toronto. 
The storm left over 1800 families 
homeless, caused more than 
$25 million (1954 dollars, equal 
to almost 229 million in 2016!) in 
property damage and destroyed 
more than 20 bridges. Since that 
time, a broad array of adverse 
health impacts from flooding have 
been documented (Table I-1). Public 
health agencies are recognizing the 
link between climate change and 
increased severe weather events, 

including flooding, and the need 
to take proactive measures to 
identify and engage with vulnerable 
populations in flood-prone areas 
(Meene and Murray, 2012; Berry 
et al., 2014). There remains a need 
to focus on flood mitigation and 
warning systems to reduce threats 
to physical health. At the same 
time, the mental health impacts of 
major flood events are increasingly 
understood to be one of the 
major adverse health outcomes 
associated with these events 
(Stanke et al., 2012; Lowe et al., 
2013; Goldman and Galea, 2014). 

Figure I-2. Boundaries of Conservation Authorities of Ontario.  
Source: Conservation Ontario, 2016b
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Table I-1. Health impacts, climate-related causes and potential health 
effects related to extreme precipitation and flooding

CATEGORY

Extreme 
weather 
events

CLIMATE-RELATED CAUSES

 - More frequent and violent 
thunderstorms, more 
severe hurricanes and other 
types of severe weather

 - Heavy rains causing 
landslides and floods

 - Canal breaching

 - Rising sea levels and 
coastal instability

 - Severe ice storms 

 - Extreme snowfall events

 - Social and economic changes 

PROJECTED/POSSIBLE HEALTH EFFECTS

 - Death, injury and illness from violent storms, 
floods, heavy snow, landslides, ice, etc. 

 - Injury caused by debris

 - Accidents caused by extreme precipitation 
and damage to transportation infrastructure

 - Carbon monoxide poisoning from generators

 - Electrocution from downed power lines and 
damaged household and electrical equipment

 - Psychological health effects, including 
mental health (e.g. depression, anxiety, 
post-traumatic stress) and stress-related 
illnesses from loss of loved ones, property, 
livelihoods and financial concerns

 - Health impacts from food or water shortages

 - Hypothermia and frostbite from disruption 
of power and heating systems

 - Effects of displacement of populations 
and crowding in emergency shelters

 - Indirect impacts from ecological 
changes, infrastructure damage and 
interruptions to health services

Contamination 
of food, water 
and buildings

 - Contamination of drinking 
and recreational water by 
run-off from heavy rainfall 
and rapid snowmelt

 - Cross-contamination of 
water mains by sewage

 - Changes in marine and 
freshwater environments, 
including run-off patterns 
and turbidity, that result 
in algal blooms and 
higher levels of toxins in 
drinking and irrigation 
water, fish and shellfish

 - Illnesses related to drinking water contamination 
(both pathogens and chemicals)

 - Outbreaks of strains of micro-organisms, 
such as E. coli, Crytosporidium, Giardia, S. typhi, 
amoebas and other water borne pathogens

 - Food-borne illnesses

 - Intoxication from the ingestion, dermal exposure 
and/or inhalation of mould and algal toxins 
(several of which are also suspected carcinogens)

 - Other diarrheal and intestinal diseases

(Source: Adapted from Morrison, 2015)
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Actions 
 Since the 1930s, significant 
investments have been made 
in flood protection using what 
are now known as ‘hard path’ 
approaches to water management 
(see Brooks, 2005; Box I-1). 
These include the construction 
of dams, dikes and diversions. 
Unfortunately, these solutions 
are “expensive to construct, have 
perpetual long term management 
costs and have the potential 
to fail resulting in catastrophic 
loss” (Conservation Ontario, 
2013, p.8). Over the last decade, 
the focus has shifted to a more 
comprehensive model, focused on 
five pillars of Emergency Planning 
and Management: prevention, 
mitigation, preparedness, response 
and recovery (Conservation 
Ontario, 2013). An approach that 
has been proven successful in 
protecting life and property when 
compared to other jurisdictions 
(Brown et al., 1997). Conservation 
authorities support their watershed 
communities by establishing 
policies to restrict or prohibit 
development (such as habitable 
structures) in flood hazardous 
areas. This is essentially a public 
health approach: saving lives and 
protecting property are the focus of 
this work. This environmental work 
is paralleled by that of the health 
hazards and disaster preparedness 
units of local public health units. 
They act on the information 
provided by the Conservation 
Authorities’ flood warning systems 
to identify vulnerable populations 
prepare the community for public 
health emergencies and disasters. 

In addition to their work in 
emergency preparedness, the 
Conservation Authorities are 
increasingly targeting investments 
in ‘soft path’ techniques 
(Gleick, 2002), including green 
infrastructure, stormwater 
management and watershed 
stewardship to help mitigate 
the impact of severe weather 
and flooding. Not only do these 
techniques help reduce future 
flooding, they also provide a variety 
of green spaces that contribute 
a range of health benefits. 
Conservation Authorities are 
engaging more often with local 
public health units in discussions 
about not only flood protection, 
but also Source Water Protection 
(drinking water) and other areas 
of common interest (green space, 
canopy cover, recreation, etc.). 
These conversations are identifying 
additional opportunities to leverage 
the co-benefits of inter-sectoral 
watershed governance to enhance 
public health and well-being (Parkes 
et al., 2010; Bunch et al., 2014).

Discussion 
The best indicator of future 
climate conditions is to consider 
an extreme version of current 
conditions (Kundzewicz, 2013). 
Thus, in areas with a history of 
flooding, more frequent and 
severe flooding can be expected. 
In areas suffering from drought, 
longer, more severe frequent and 
severe droughts can be expected. 
Thus, climate change adaptation 
measures need to be grounded in 
local conditions. It is difficult, and 
frequently prohibitively expensive, 
to build hard path solutions to all 
potential future climate threats. 
The degree of uncertainty and 
the additional costs are such that 
alternatives are needed. This is 
where soft paths for water, green 
infrastructure and watershed 
governance converge as critical 
mechanisms for climate change 
adaptation. Ontario’s Conservation 
Authorities are well-positioned 
to help lead this work but they 
need supportive and engaged 
populations who understand the 
rationale behind land- and water 
management decisions and their 
links to human health and well-
being in a changing climate. 

Box I-1. Hard and Soft Paths for Water Management 
Hard path approaches include traditional supply management 
activities, such as constructing higher dams, expanding pipe 
diameters and pipelines and drilling deeper wells to exploit 
new water reserves (Brooks, 2005). It can be contrasted to 
a more modern approach that encourages so-called soft 
path investments (Gleick, 2002). These include investments 
in water conservation and demand management, as well 
as an emphasis on green infrastructure, such as wetland 
protection and restoration, bioswales and permeable 
pavements. Green infrastructure is particularly important 
as a buffer against extreme precipitation and drought.
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Discussion Questions
1. How will climate change impact the relationship between watershed 

governance and human health and well-being?

2. What is the current role of public health in watershed governance? Is it sufficient?

3. What are the co-benefits associated with increased investments 
in ‘green infrastructure’ at the watershed scale?

4. Is there a parallel between the shift from hard to soft water paths and between concern 
over the physical to the mental health impacts of flooding? Why or why not?

5. How effective are Conservation Authorities in protecting human health and well-being 
from the threat of flooding? Which health impacts are they most focused on?

For More Information about the Case, See:

Conservation Ontario. 2016. www.conservationontario.ca


