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Keith Porter 00:00:571

Everyone, welcome. Give it a few more seconds. Let people join. Okay, welcome to Friday
Forum number 245. Today is september 11, 2026. This is a series hosted by the Institute for
Catastrophic Loss Reduction. We are Canada's leading source for disaster resilience knowledge.
We work to make Canada more resilient to natural disasters. And each month, as part of that
mission, we present recent research related to our mission. I'm your host, ICLR chief engineer,
Dr. Keith Porter. I'm speaking to you from London, Ontario, traditional lands of the
Anishinaabek, Haudenosaunee, Lenapewa, and Atawandan nations. Now, last month, you may
remember that Rob Moore presented an uninsurable country, which was a cautionary tale from
the United States. We were joined by David Mayer of Rates.ca, and we talked about whether
we're seeing the symptoms of the U.S. insurance crisis here in Canada, perhaps with a 15-year
delay. You can find the video, slides, and a transcript at www.iclr.org/events. Next month, on
october 9, 2026, we will be joined. I'm sorry. www.icops. Next month on october 9, we're going
to be joined by Western University Professor Katsushiro Goda. He's going to talk about
tsunami risk in British Columbia. He developed a probabilistic model to assess earthquake
tsunami fatality risk in Tofino, Canada. Now today we are joined by an esteemed Western
University professor, Dan Shrubsole. He's Dan's going to tell us about flood information
sharing and mapping. I'm particularly interested in the aspect of his talk that deals with
whether flood mapping, whether floodplain mapping affects property values. That question
matters to me because it affects our ability to talk about flood risk when real estate
professionals are in the room. Many of them oppose publishing information about natural
hazard risk. They worry that it's going to hurt property values. Dan's research can tell us if their
fears are warranted, and he'll tell us what all this means for adaptation policy. Now, a little bit
more about our speaker. You have his biosketch. | won't repeat that, but here's a little more
perspective for insurers and others outside of academia. Dan is a scholar, but he works beyond
standard theoretical frameworks. He deals with the practical socioeconomic realities of water
governance. Read his stuff to learn more about how to relate urban household level flood risk
to property insurance and public disaster relief. And because of technical difficulties, Dan is
joining us via phone, so you're not going to see his handsome face on the the screen, but you
will be able to see his slides and and hear his voice. Now, before our speaker begins, here's our
agenda. Our webinar is going to last 90 minutes. Dan's going to present for about half that
time. Then I'll moderate discussion Q and A rather for the remainder of the time. Please feel
free to chat your questions into the Q&A box. I'm going to try to pose your questions in the
order that they appear in the Q&A box. If we have a lot of questions, | may only pose your first
question, then move on to others, then circle back to your additional questions. Our webinar is



recorded. ICLR is going to post the speakers' slides and a link to the video in the next day or
so. So if you have colleagues who couldn't attend, but you think they'd want to see this, let
them know. They'll be able to find the the video and the slides and the transcript and so on at
www.iclr.org/workshops. And with that, | will turn it over to Dan.

Dan Shrubsole 00:04:40

Okay, thanks very much, Keith. Good morning or afternoon, depending on what time zone
you're in. So, if we look at the presentation outline, next slide. We'll be going through the types
of flood management strategies, and here we'll be looking at river flooding. We'll then focus
on land use regulation and mapping, and then its impact on residential real estate prices in
London, Ontario. We'll talk about the general findings arising from that study, and then we'll
move to Pluvial or basement flooding. Again, we'll look at the general strategies related to that,
and then look at some research that was more recently completed in the city of Edmonton,
which completed Pluvial flood maps, and then we'll look at some general findings, implications,
and then go from there. So, if we can go to the next slide, which types of flood adjustments?
So, there's generally two types: structural adjustments, and the general strategy here is to
prevent flood losses by modifying natural processes, and we do that primarily through dykes
and dams, levees, altering channels. So very much, we're we're building or changing the
physical environment, and very much a what we would term a traditional approach dominated
flood management strategies up until the 1950s or so. What was found is that although billions
of dollars were being spent on structural adjustments, flood damages were still rising, and so
the research led then into the importance of non-structural adjustments, in which we're trying
to prevent losses by modifying human behaviour, right, rather than modifying natural
processes. And the strategies outcomes here are to reduce, redistribute, or prevent flood
losses, and we do that through providing information to people, such as you know what to do
if a flood warning comes, floodplain mapping, implementing land use regulations based on
that mapping, issuing flood warnings and evacuation plans, disaster relief, and insurance. And
the general sense is that a mix of structural and non-structural adjustments will be the most
effective in reducing, redistributing, or preventing those flood losses. There's no magic formula
as to what the combination should be. It really depends on the local environment as well as
human uses of the land in that area. Just some general sense as to what the literature has
found. What it suggests is that after a flood, about an 8% drop in real estate prices can be
expected. About 20% of homes will take longer to sell shortly after a flood, and there's a
reduction of about 44% in actual listing. So that's what it says about an actual flood. In terms of
mapping and disclosing that a home is on the floodplain in the absence of a recent flood
event, the reductions are much more modest, and to almost nothing to about a one to 4%
decrease in the sales price. It can take about one to seven years after a flood for real estate
prices to recover. Lower-priced homes are often the majority of flood-prone properties that
experience these losses, and that's because many communities in Canada started off with
developing along a river, hence your older homes are often the most flood-prone. And so,



yeah, and so we'll go to the next slide to go to the coves of London, and so this is a study that
was completed in 1997. So you know, almost 30 years ago, the coves is a residential, primarily a
residential neighbourhood, located just southwest of downtown London. And downtown
London occurs at the forks of the Thames. So you'll see in the upper right-hand corner two
blue lines coming together. Those are the two branches of the Thames River, and it's in that
vicinity that downtown London is located. Some important features of the codes is that there's
a dyke that's located on the south bank of the Thames River. You'll see it where it's the border
of the Coves neighbourhood is meeting the river, and so all along that area there is a dyke.
Now, at the time that the study was completed in 1989, that dyke did not meet regulatory
requirements. Also located at the meeting place of the Red Lines and the Thames River is a
modest sluice gate, which prevents water from entering into the coles area, the coves itself
you'll see under that green area three blue bodies of water. Those are Oxbow Lakes, and so this
area was at one time part of the Thames River. It separated from the river long ago because
when John Graves Simcoe passed through in 1796, there's reference in some of the explorer's
diaries to the coves area. So we're looking at you know a feature that's hundreds of years old.
It's believed that David Suzuki experiences first love of nature while exploring the coves. There
is substantial natural area, but there is, as you can see in the picture, some residential homes,
single family homes, but there is a lot of open space in the area. So, if we move to the next
slide, here we'll see that this is the Floodplain mapping for the area that existed at the time the
research was completed. The dark area is the 100-year flood. That dark orange area for the
Thames River, and then the Cove's 100-year flood is shown in the lighter orange area. Now the
up. Thames Conservation Authority, which is responsible for implementing the regulations that
have been established in

Keith Porter 00:13:21
the Dan, we're not hearing you. There's an automatic mute function. So where did | leave off?
We lost about 10 seconds.

Dan Shrubsole 00:13:36

Okay. So what | was saying then, | you know might repeat myself a little bit here, but you've
got the two toned orange areas. The darker orange area being the Thames River 100-year
flood area, and the lighter area being the regulatory flood area for the coves. The Upper
Thames Conservation Authority is responsible for implementing Floodplain regulations in the
area, and it would not. While it would not allow for new development, it would allow existing
development, and you can see that by the numbers that are located on some of the residential
structures in the area; those are all the homes that apply for permits to either renovate their
interiors or allow modest extensions to the building. All were approved with various conditions,
but no new structures or building conversions from one use to residential use were permitted.
We go to the next slide again. So what we did was we looked at the regulations that were
established, or pardon me, the regulations that permits that were applied for for the period of



1978 to 1989, as well as all sales in that flood-defined area, as well as the adjacent
neighbourhood, which was not subject to the regulatory area, we checked the building type
within and adjacent to the regulatory flood area, and they were very similar. And so, what we
ended up doing then was to compare the sales characteristics and building characteristics of
homes within and outside the regular regulated area, and then we also surveyed residents
about their perception of the flood risk, which is Important here, and so just provided a bit of
numbers. There were 114 household surveys within the flood regulated area, and 11 declined.
They believe that the structural adjustment, so that dyke, which did not meet regulatory
requirements, as well as that sluice gate, were the most effective flood adjustments, and you
know that reinforces the point that very much if people can see it, they'll believe it. Whereas
you know something like regulations and information are a bit more abstract because you
can't see them. Many believe that in fact that there's no significant flood hazard at all, and they
perceive that there was no impact on the actual house value. There were 1,959 property
transactions within and adjacent to the flood restricted area. We had complete records for 157
transactions that were within the regulated area, and 1,617 that were outside the area, and so
there was no actual difference in the sales price. But here, | want to make an important point: is
that sometimes we find that the asking price within a regulated area that has not experienced a
recent flood is higher because the river is seen as a amenity issue, and that was not true in this
instance. So it's counter to what some of the literature says, and the literature will also say that
sometimes that houses within a regulated area will take longer to sell, and that was not the
case. That the selling price or the length of time to sell the properties were the same, and so
again here we're seeing that you know perception meets reality, and that there was no
perceived impact on land values by homeowners within the regulated area, and indeed that's
what the evidence from the MLS record suggests. So if we move to the next slide, which is
Pluvial management strategies. So, basement flooding has become a more significant issue in
recent memory, and it's largely attributable to more intense storms as a result of climate
change, and here there's two types of adjustments. The first are citywide level. Right, so cities
can provide information. They can provide mapping. They can also subsidise works that
individual landowners may wish to undertake, and that's important because oftentimes those
expenses are relatively inexpensive or much significantly lower than undertaking major sewer
works, which would increase the capacity of of the municipal sewers to handle runoff, and then
pipes from that are going from individual homes into those municipal drains are, you know,
doesn't occur. Most of the, you know, there are far more strategies that are available at the
property level. So these would be undertaken by individual landowners. Again, sometimes
subsidised by municipality. research has shown that homeowners are often unaware or
unwilling to undertake these adjustments. But you can can see that improving weeping tile,
putting backwater valves on homes, increasing the sealant sealant between the walls and the
Outside, limiting inflows from basement windows, grading your property so that grades away
from the home and towards the road are effective. Go to the next slide. The Institute for
Catastrophic Lost Reduction has identified, you know, three levels of adjustments that



individual property owners can undertake in order to reduce the Pluvial flood risk, and so the
essential ones are to grade your lot away from the home, instal those backwater valves,
disconnect foundation drains to connect it to the storm sewer systems, and often that occurs in
older neighbourhoods to replace older sump pumps of about 10 years or so, and to disconnect
the downspouts that those are connected to sewer systems. Enhanced measures would include
sealing cracks and openings in basement walls. Also, avoid plantings near the walls, and to
protect exterior stairwells by increasing the height of the ground. And finally, comprehensive
measures would be to remove reverse slope driveways to ensure that water drains away from
homes and away from basement windows, and to repair or replace sewer laterals that are in
poor condition. May also want to have a backup sump pump, if in case the hydro goes on a on
you. So there's two general types of flood risk with Pluvial strategies. One is, you know, the
water actually backs up along the drains, and the second is that there'd be pooling on the
surface of the property, and then it would eventually seep into the basement and get through
any cracks and crevices that you have there. So, in terms of the next slide in Edmonton, so what
they did was that in 2016 they completed Pluvial flood mapping. So again, you're mapping not
the river, but the Pluvial basement flood zones. And so, what's very different from here is that
there's not necessarily a correlation between your Pluvial flood zone and your proximity to
water. So, in the first instance, in order to have river flooding, you're going to be proximate to a
river, and again, with a lake flooding, you're going to be proximate to a lake. So that's not the
case with Pluvial flood mapping. It's it's really dependent on the local geography in terms of
the local landscape, as well as the size of the pipes that are under the road, and so what we
did, Dan, as shown in the next slide, is to the mapping again is completed in 2016. We looked
at house sales from 2012 to 2019, and then what we did is that we developed a model to look
at two things. First of all, what were the prices before and then after the mapping sales, and
then look at as well within and outside those Pluvial flood areas. And so, what we found in this
case is that the mapping has no impact on the residential house prices. What we don't know is
how real estate agents as well as individuals are using that mapping, and again, our hope with
this study had been to pair it with a survey of the real estate sector as defined by real estate
agents, insurance agents, home owner, home inspectors, and bank loan officers, but it was
COVID got in our way, and so that remains an important unknown that needs to be explored.
What was more perplexing is that the sales data actually show in some parts of the city, home
prices increased by about 3% and it's not related to the mapping itself. And so whether and we
checked with the city, and there were no major sewer works that can explain that change, that
increase. So it's got to do with something else that we're not measuring with the MLS and
flood data that we've got. And so now we get then into the you know research and practical
items I'll call it that you know again we don't know if and how the real estate sector is actually
using the flood maps. | am aware of a research study that was looking at earthquake hazards in
the United States, and in the state of California along the San Andreas Fault, the law requires
that real estate agents disclose whether or not a property is within the earthquake zones or
not. That research was completed in the 1970s. Concluded that typically agents informed



potential buyers very late in the process, and so these were individuals who were very
interested in buying the property. And at that point, the in very few instances did a property
owner change or decline to buy a property, and so timing is everything in terms of that
information. We also need to promote more systematic distribution of the information, and
that you know, right now, certainly in Ontario and in the province of Alberta, the last | checked,
that the MLS data does not include you know what would be the essential information for
fighting Pluvial floods, such as the backwater valves, would be significant here. We're thinking
about multi-hazards for fire. We would want to know if the siding is of a home that's fire
resistant, as well as the roof, and in terms of wind rift, you know, is the roof installed with heavy
wind involved, and so we don't know that we don't know if those individual homes or which
individual homes have implemented those measures, and finally, we need to improve
homeowner uptake of subsidy programmes that many local governments have in order to
retrofit existing homes and the importance of landscaping yards, which is another behavioural
change that's required to effectively fight Pluvial floods. What's similar between Pluvial floods
and river floods is that the key adjustments are a combination of technical, you know, so a
dam, a dike, or installing a backwater valve, as well as human behaviour. So responding to a
flood warning and up taking a subsidy programme, and so with that, I'll conclude and take any
questions here.

Keith Porter 00:30:31

Wonderful, thanks, Dan. We don't have any questions from attendees yet. We'll let people
gather their thoughts, but | had a few. | was really interested in a slide early on when you said
after a flood there was an 8% drop in sales price. | think you said something about houses took
four months longer to close. Although | was so struck by the 8% drop in sale price. That |
missed the subsequent two little factoids you offered. Can you remind us what the other
factoids were and how long those effects lasted?

Dan Shrubsole 00:31:12

Yeah. So there's again. This is based on a study completed by Intact and another one by the
Bank of Canada, but there was a sense that 20% of homes that are on the market in that have
experienced a recent flood, and the literature varies on how you define a recent flood, but it's
you know between one and seven years that those homes will take 20% longer to sell, and that
after a recent flood, that compared to compared to the previous period, there'll be about a
44% reduction in active real estate listings. But you know, as as as time progresses, and again,
you know, the literature varies on how long this period is. But you know, my ballpark, my eyes
are saying one to seven years.

Keith Porter 00:32:26
As



Dan Shrubsole 00:32:27

after that period, those impacts will be gone, and what remains then is if if a home has been
identified in a flood risk area, The impact on the market price will be small in area of you know
one less than one to a maximum of 4%

Keith Porter 00:32:56
I'm sorry. Say that last one again because | was making some notes here. One to 4%

Dan Shrubsole 00:33:01
There'll be a one to 4% reduction in the selling price of a home within the flood zone
compared to an adjacent area outside the zone.

Keith Porter 00:33:17
| see.

Dan Shrubsole 00:33:19

All right. So, so the important the important point here is to distinguish financial impacts due
to a recent flood event versus just mapping or regulation, and they are significantly lower with
just regulation and mapping, and that and you know again in the London study it showed no
impact on any on any variable.

Keith Porter 00:33:56
So so people don't perceive mapping as sort of equivalent to actual floods actually happening.

Dan Shrubsole 00:34:05

Yeah, part of the problem there is that you know the public may not understand the map, and
again, what we often don't know is to what extent the real estate sector, and again, the sector
would be the real estate agents, Loan officers, building inspectors, and insurance agents. To
what extent you know they are looking at the mapping and informing home, you know, in this
case, you know, potential home buyers or recent home buyers that the home is located in a
flood-prone area, as defined by the

Keith Porter 00:34:49

right. The existence of a map doesn't mean that real estate professionals and others know of
the existence of a map, and that and that doesn't guarantee that they're going to tell anybody
about that map or interpret its significance for for their customers.

Dan Shrubsole 00:35:04
That's right.



Keith Porter 00:35:05
Okay, cool. So yeah.

Dan Shrubsole 00:35:08

So |, you know, and that's why you know | think in these types of studies it's important to pair
the what the you know market forces are actually saying within and outside a flood-prone area,
as well as getting resident perspectives, as well as getting the real estate sector perspectives.

Keith Porter 00:35:31

Absolutely. Have you ever? | know you haven't. You weren't able to complete your research on
this, but have you had sort of informal conversations with homeowners or real estate
professionals about their you know their awareness or feelings toward flood maps.

Dan Shrubsole 00:35:49

Yeah. So what we were able to do is while we weren't able to do the Edmonton study because
of COVID, we did it based out of London instead, and and so you know, it showed again. You
know, so the so limited sample, and my own sense would be that the responses we got would
be kind of quote unquote the those real estate agents who are most responsive to the flood
risk, right, and and the and they're in part motivated by the the need for full disclosure, But so,
having said that, you know the real estate agents were very you know willing and eager to
identify flood risk mapping, as well as in the case of Pluvial mapping, what a homeowner you
know what a home demonstrated, or pardon me, what a home had in terms of Pluvial flood
measure, but all of that information was being provided by the homeowner.

Keith Porter 00:37:14
Right from the seller. Yeah. Yeah. So the seller was doing some some disclosure, as opposed to
getting that information from MAPS. Yeah,

Dan Shrubsole 00:37:24
but you know, loan officers were you know aware of you know we're we're we're we're
checking in the London study we did not check the real estate sector.

Keith Porter 00:37:36
Okay, so getting

Dan Shrubsole 00:37:39
yeah okay, go ahead.

Keith Porter 00:37:41
No, I'm sorry. | | didn't mean to interrupt you.



Dan Shrubsole 00:37:44
Yeah. But my in previous conversations with the real estate sector, or pardon me, the insurance
sector, they've been very eager and you know have a strong desire to know the flood risk of a

property.

Keith Porter 00:38:01

Do they do they take all flood maps roughly equal? Do they ever say ever sort of you know sort
of judge one map to be less or more reliable than another? Have you detected anything like
that among insurers?

Dan Shrubsole 00:38:21

Well, among the whole sector, like you know, so within the real estate sector, much of the
mapping in Canada is from the 1970s and early 80s under a federal programme known as the
Flood Damage Reduction Programme, and the general approach nationwide was either to use
a design storm, and so in the context of Ontario, southern Ontario uses Hurricane Hazel and
that precipitation profile as a design storm, and so they will model that you know over the
specific watershed within Southwest Ontario and generate the design storms in northern
Ontario. It's a thunderstorm that occurred in 1961 over the city of Timmins, and then for the
rest of the province, it's a statistical storm. The probability of of having it occur one in 100
years. That type of approach is generally adopted throughout the rest of the nation. The
difficulty with that older mapping now is with climate change. You know, we know that those
statistical those stats are changing, and you know we're having more intense storms, and so
you know certainly Hazel in Ontario as well as Timmons were very significant storms. But how
are they compared to some of the storms we've been having over the last five or so years? And
again, that would be nationwide. And so you know just how on what basis are governments to
establish, you know, Floodplain Floodplain maps in terms of you know what area is prone to
mapping or not? What's the risk? And then, you know, to what extent do they want to establish
Floodplain regulations? Because regulations don't necessarily mean no no new development. |
mean, it can, and I, my own view is that there should be no new development in river and lake
Floodplain, or pardon me, river floodplains that have over a one metre of depth and a velocity
of one metre per second moving forward because that's a lot of water. But you know, outside
of that, then you can start thinking about conditional development of having minimum
elevations, no basements, waterproof wiring to ensure that your homeowners aren't
electrocuted. You know, asking questions about how fast the you know what's the warning
time from detecting. You know, when is that crest going to come? When are people at risk?
How quickly can we get people out so that you say you know if we're going to have damages,
let's make sure that we're preserving lives, and that we are only going to have economic
damages. But again, you know, we want to limit those economic damages. So, you know,
again, regulation does not mean no, is what I'm saying. Right. It can mean no, but it doesn't



necessarily mean no. And again, it's up to governments and the relevant agencies to
determine, you know, what are the appropriate conditions if you're going to allow
development on a regulated Floodplain.

Keith Porter 00:41:51

Do they have the expertise to make that judgement? | mean, you know, they may have the
authority, the sort of the responsibility, but do you know? Does your your your your average
city council member, or provincial, you know, government or federal government, the the
people who who who are responsible for all this know how to make that choice.

Dan Shrubsole 00:42:16

So informed by engineers, yes. All right, and so you know, right now the Ford government is
complaining about regulations for floodplains as well as others in hit, you know, slowing down
economic development. Yeah, and in some of those instances, you know, major proposals are
being put forward on flood-prone areas, and in order to determine, you know, what is safe, you
know, what's the risk, what's the vulnerability, you need a very detailed engineering study to
tell you about what the, you know, depths and velocities are, and you know, looking at
foundations and how resilient they need to be in order to resist velocities of x and depths of y,
and those take time.

Keith Porter 00:43:17
Yeah, and so

Dan Shrubsole 00:43:19
it's and it's just like it's a much more complex world now than it was 20 and 30 years ago.

Keith Porter 00:43:27

Absolutely, you know. And speaking as a structural engineer, | can tell you that my brother and
sister engineers they like to have a pre-established objective and then to do their calculations
toward that pre-established objective. And you know, if we start with the wrong performance
objective, we're going to give policymakers the wrong answer, right? | mean, we'll we'll tell
them correctly how to achieve the wrong performance objective, and we we generally don't
have the the training, the expertise, the sort of the background to think through what is the
right performance objective? Yeah,

Dan Shrubsole 00:44:06

and and | would take that a step back further to say, you know, in in terms of determining the
level of risk based on a design storm or a probability, you know, do we want it? You know,
what is the length of the hydrometric record that we want to go on, is it just the last 30 years,

10



oris it a longer period? Because there's been a lot of change over the last 10 or 15 years, and
we can expect more changes in the future.

Keith Porter 00:44:37
Absolutely,

Dan Shrubsole 00:44:38
and | mean, you know, we need. So we really need an an open discussion about you know
levels of risk.

Keith Porter 00:44:47
Yeah, yeah, yeah, and that's

Dan Shrubsole 00:44:50
a hard one for you know politicians to have. But until politicians have it and make decisions,
structural engineers will be you know making the point that you just made.

Keith Porter 00:45:01

Yeah, we got a couple of questions. | | have | could continue along that pulling on that thread
for a long time, but we got a couple of questions that | want to turn to. First, Isaac Noyes says
for the Edmonton study, yeah, could the 3% increase in home sale prices in hazard zones with
basements be because of renovated basements, possibly in response to damage from Pluvial
flooding events, increasing the value of the home.

Dan Shrubsole 00:45:31

So it could be again. What we don't know again is in the adjacent area. So in the non-pluvial
flood zones, you know, are they renovating their basements less? And and again, the the MLS
data will indicate to us if the basement is finished or not. So | | honestly believe that it's got
something to do with you know a new mall coming in or change in bus services that would
make an area more accessible or a larger school coming in and making it more attractive for
families to move into. Again, it's a hard one to crack, but

Keith Porter 00:46:23
some some exogenous some exogenous variable, something outside of your model.

Dan Shrubsole 00:46:29
Yeah, but | don't think it's going to be the renovated basements.

Keith Porter 00:46:35

11



Thanks for that. Let's see. Jeff Merrill asks, do insurance companies or lenders use municipal
flood risk mapping to refuse mortgages or insurance.

Dan Shrubsole 00:46:50

So they'll certainly be on their mind. So what a bank might do is to reduce the valuation of a
home, which you know can change not only the line of credit, but you know the the value you
know that'll have impacts on the insurance valuation as well. So so they do have a look at it,
and it would likely be in the valuations, or the from the insurance perspective, you know, the
exclusions or you know limitations on payments. It could it could be that they would refuse
payments, but more likely it's the conditions. What | would call the conditions of insurance.

Keith Porter 00:47:50

Okay, thanks. Yehelli Klein asks, can you please say more about the risk perception part of this?
You noted that timing is everything in terms of when a realtor might share risk or flood
mapping information, I'm interested in research around how people tend to discount risk.

Dan Shrubsole 00:48:11

Okay, great question. So, if a if a homeowner sees that. dyke. That's probably there's a sense of
protection there, and so what makes the London study interested is that that dike was not
sufficient to handle the regulatory flood of the Thames River. It is now, but it wasn't at the time
that we made the survey. And so, you know, seeing is believing. Homeowners will have a much
more difficult time thinking that Floodplain regulations are the best. So again, just pardon me.
Back up. Floodplain regulations are the best way of preventing or modifying future flood
losses. Homeowners are often unaware that those exist unless they've been through the
regulatory process itself. What else? Length of a flood is is key to the length of time from the
most recent flood is key as well to affecting flood perception by a homeowner.

Keith Porter 00:49:47
Do they see the type?

Dan Shrubsole 00:49:49
Sorry, go ahead. Socioeconomic status insignificant in terms of influence. So socioeconomic
status has No impact on perception.

Keith Porter 00:50:07
That's interesting.

Dan Shrubsole 00:50:09

Yeah, would certainly have impact on their ability to recover from a flood, but not on their
perception of the risk.

12



Keith Porter 00:50:19
Cool. Let's see. Eric Akamia says asks, "What's your opinion of what can be done to make flood
hazard information more accessible to the general public?

Dan Shrubsole 00:50:39

So, multi-prong study. or multi-pronged strategy here. | think that at the time of a home sale
or reasonably soon after a significant flood are the times to really promote that flood
information? | think it's got to be multi-pronged, and so | do think that the MLS information is
key. And in fact, you know, way | would view it is that if a home has a back. valve, or has other
adjustments to prevent Pluvial flood. That's actually an asset that could enhance a home value.

Keith Porter 00:51:39
Yeah,

Dan Shrubsole 00:51:40

you know, and | think that a home that has been through the regulatory process, and again, it
doesn't guarantee that there will be no future flood losses, but it will indicate that you know
they they should have a reasonable assurance that it'll they'll be able to get out of a flood if if
one should occur, and so | | think you know real estate agents are key. | would say that when
the insurance industry, when a homeowner is picking up a new policy for a home: check to see
if it's in a Pluvial or river flood-prone area, and then if it's Pluvial, find out if that municipality
has a subsidy programme, and suggest to the homeowner that they explore whether or not
their home has, to what extent that home has Pluvial flood devices. Advise them to grade their
property accordingly, etc. And if it's appropriate, approach the city to take advantage of that
subsidy programme.

Keith Porter 00:53:06
So, are you advocating are you advocating this for the buyer's agent, the seller's agent,

Dan Shrubsole 00:53:12
both? | would say both, in the spirit of full disclosure, and that it be seen as an asset and not a
detraction from the home value.

Keith Porter 00:53:26

Absolutely. Some recent research that ICLR has done shows that where people are aware of
flood risk, they pay more for homes that are where the listing mentions flood protection
features in Toronto. There was a an increase in resale value on the order of $50,000 for homes
that mentioned backwater valves and stuff like that.
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Dan Shrubsole 00:53:56
Yeah,

Keith Porter 00:53:56

which you know that seems like something that would be attractive to the the seller's agent
seller's agent might tell a homeowner comes to them to sell their home. Well, before you list it,
put in these added features, just like the seller's agent would say, let's put on a coat of paint or
do some you know or stage the house.

Dan Shrubsole 00:54:17

Yeah, and so | think that you know identifying some of the essential measures for you know
again thinking of multi hazards for fires and high winds and Pluvial river floods makes a lot of
sense.

Keith Porter 00:54:37
And you said act soon after. Sorry, go ahead.

Dan Shrubsole 00:54:40

Yeah, and if if it's been a recent flood, so you know, if a portion of a municipality or watershed
has gone through an unfortunate significant flood, you know, this might be timely for the
insurance industry to you know have a look at the entire watershed or you know the
municipality, and you know send out a message to say, hey, you know, is your home
floodproofed or what have you, and you know follow up as appropriate. Again, thinking of the
subsidy programmes because again the research is showing that many homeowners are, first
of all, unaware that those subsidy programmes are there, and secondly, if they know they were,
often that they're resistant to undertake them. And it's not clear to me, based on the research,
you know what that is. What what's the impediment?

Keith Porter 00:55:46

Great. Alen Cassongwe asks. Sorry if I've massacred your last name, Alen. Violent convective
storms hit Toronto and Nova Scotia last year, and several other major storms have occurred
across Canada since the start of summer of 2026. He goes on. Climate scientists warn that
urban rainfall-related flooding is likely to increase in both intensity and severity. Municipalities
lack the incentive to curb real estate development due to their need for property tax revenue,
and stormwater infrastructure is not always capable of handling increased precipitation.
Furthermore, no mayor wants to tell taxpayers that their property has lost value due to flood
risk. Are there simple solutions to encourage cities to plan their land use more effectively?

Dan Shrubsole 00:56:42
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So simple solutions, though. | think you know, but given that you know insurers are involved in
insuring municipal works, you know bridges, etc. | think that you know there could be
discussions between the insurance industry and municipalities in that context, and then and
then go to well you know have discussions about well why not improve the sewer system as
opposed to more aggressively looking at better protecting individual properties? So that's
where | would see that that discussion occurring. And then if you know if municipalities are
unwilling to make a move and insurers are looking at the you know unreasonable levels of risk,
then you know | would say the insurance industry could make decisions that they deem
appropriate, and you know likely that would engage provincial and federal politicians to say,
"Oh, what's going on here?

Keith Porter 00:58:05
So precipitating an insurance crisis to solve our risk problem.

Dan Shrubsole 00:58:13

That that you know that's that's part of the discussion. | think that you know if if homeowners
you know if the public is having unreasonable levels of losses due to Pluvial flooding, you
know, they'll be pressing their politicians at all levels to make moves too. So, you know, what
I'm saying is that the insurance industry wouldn't be necessarily fighting that argument alone,

Keith Porter 00:58:42
right?

Dan Shrubsole 00:58:43

But it's a like a multi partner item because you know changes are being made and have been
made recently to the federal flood disaster programme because the federal government was
going broke, and so you know, that whole Build Back Better initiative that was championed by
ICLR and appears to have been picked up by the federal government. And you know, right now
we're looking at to what extent provincial governments will sign on to a multi-hazard
approach. So there's several things that are already happening in related to greater damages
as a result of climate change. So I'm op I'm optimistic that things are going to move forward.
How fast? That's what I'm not clear on.

Keith Porter 00:59:38

Right. Rosemary Young asks, Do you have examples of literature speaking to the impact of
coastal flood map, coastal flood mapping, on residential sales values? Perhaps research local to
Canada or international studies.

Dan Shrubsole 00:59:56
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So in Canada, I'm aware of some work that was done on the Great Lakes, Lake Erie in particular,
and it was showing significant reduction in sales prices as a result of you know recent erosion
Or flooding events. So again, it's it's tied to the event and not necessarily to the mapping.

Keith Porter 01:00:30
Right.

Dan Shrubsole 01:00:32

And | believe the the extent of the or the impact of that economic impact was greater than

what | quoted on the river, because oftentimes it's with those coastal waves. Oftentimes, it's
the whole home being, you know, shaken from its foundation. That while that does happen
with rivers, it's less frequently.

Keith Porter 01:01:09

Right. Annalecki asks or says first, thanks for the presentation. Apologies if | miss this point. Do
we know how widely these maps are typically accessed or used by the public? This is a great
question, Anna. I'm wondering whether the findings of impacts on property value could partly
reflect either limited public awareness of these maps or the complexity of the information for
the average home buyer to interpret and use in decision making.

Dan Shrubsole 01:01:43

So accessibility of of the maps would be through at least in Ontario two general sources. One
would be the local conservation authority through its portal, and the second would be the
individual municipality. At the municipal level, many municipalities are not of significant don't
have the capacity to have websites, etc. And so, and that would you know be patterned across
the across the nation, where there's not a local conservation authority. It would be you know at
the provincial level, the responsible department or ministry for flooding would have those on
their site, and then it'd be up to the individual again. Individuals' fluency with the web varies
significantly, but they would have to find their way through the portals to get to their to the
map that has their information. So it is, you know, it's. | think. Anna's got a great point there.

Keith Porter 01:03:07

Yeah, the information was on file. That's kind of a joke from Hitchhiker's Guide to the Galaxy.
The information about the destruction of the planet Earth was on file on Beetlejuice or
something for anybody who wanted it. David, the

Dan Shrubsole 01:03:28
web has increased accessibility because before you'd have to actually go to the offices.

Keith Porter 01:03:36
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Yeah, yeah, but | mean I'm a risk professional, and you know | when | moved to London,
Ontario, | don't, you know, | did not go searching for flood maps from the conservation
authority. |, you know, my awareness of flooding was | don't want to be near a river, and you
know, | chose not to live near a river. But it didn't even cross my mind that if | searched, if |
went on Google, | would find a a flood map.

Dan Shrubsole 01:04:15
But it should also appear on the on the zoning of your property that you know it's it's
residential and you're located in a flood zone.

Keith Porter 01:04:23
Okay, that's what

Dan Shrubsole 01:04:26
should happen.

Keith Porter 01:04:28

That's what should happen. Let's see. So David Tuthope says putting the onus on real estate
agents or insure insurance brokers to share information that can be challenging. He's just
another approach could be to promote the use of a buyer's or renter's checklist. That checklist
could outline the questions they could or should be asking about hazard risks the property
may be subject to, measures that may have been undertaken at property level to mitigate
these risks, and links to where hazard information geared to you know the general public's
understanding could be found. So you have response like that.

Dan Shrubsole 01:05:12

| like that idea quite a bit. Then you know you could give that list of questions to a building
inspector to say you know please confirm that you know this residence does have a backwater
valve. That the you know sump pump is less than 10 years old, etc. So you know you can
compare the stated you know any information that is provided on the MLS sheet, Possibly
information that the real estate agent or owners have shared against what the reality is
through the having a an inspection done. Cool.

Keith Porter 01:05:59
So we don't have any more questions from attendees? So I'm going to turn back to a question
of my own. So going back to our discussion of the the proper performance objectives.

Dan Shrubsole 01:06:12
Yeah.

17



Keith Porter 01:06:13

You know, engineers. We have been taught that, as a matter of fact, our building code encodes
the performance objective that the building code exists to protect life. Now there are a few
other explicit objectives, but it's it's essentially about protecting life, and it is not about
protecting property, not about protecting property value. So you know, in a you know, if you if
you can survive a natural disaster, and the building is total loss,

Dan Shrubsole 01:06:49
yeah,

Keith Porter 01:06:50

engineers will say, "Well, we did our job. You know that you you lived. How do you feel about a
performance objective, a new performance objective of the building code that says new
buildings will also minimise society's long-term cost to own them, considering you know
hazards like floods and wildfires and windstorms and whatnot.

Dan Shrubsole 01:07:17
Yeah, | think that would be a productive way to go. Yeah,

Keith Porter 01:07:26

and that that would dictate that you know that would help the engineer think about okay well
what flood information matters to that performance objective that would sort of say okay well
now | now | don't have to worry about is it the 30 year is it the 50 year I've got to consider all
the very, you know, all the many levels of flooding that could happen, and the the the effect
on, you know, property repairs and and and loss of use costs and whatnot.

Dan Shrubsole 01:07:55

Yeah, and | also think that you know whether Mike that type of Approach would also facilitate,
you know, more systematic thinking about, you know, the the timing of the flood warning, and
then how that connects to the evacuation and flood fighting programme, which at the end of
the day, you know, we're talking about in the first instance protecting lives by getting people
off the Floodplain, and then flood fighting is often, you know, protecting against or you know
minimising property damage, and so | think you know, and | think that that if that promotes
more holistic thinking about you know flood prevention as well as distributing minimising
flood damages, then that's healthy.

Keith Porter 01:09:01

| was many years ago. | was | helped lead a research project in the United States that sought to
identify sort of an ideal elevation of the first floor above ground, right, or above the you know
the 100 year level of flooding you know
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Dan Shrubsole 01:09:28
yeah the the

Keith Porter 01:09:28

the engineers who did that calculation they you know they calculated you know sort of long
term ownership costs that is construction costs plus repair costs if you built at the 100-year
Floodplain, and one foot above it, and two foot fit above it, and three feet above it, where the
you know the first floor was X feet above what in the United States called base flood elevation,
and they they found that the incremental benefit, the the the avoided loss, exceeds the added
cost as as as much as five feet above base flood elevation. That you know you could you could
build you could require new buildings to stand five feet out of the Floodplain, and it would still
be cost effective. And the my project my my colleagues sort of stopped there, figuring that if
we built higher, then people would just use that that lower six feet, seven feet, eight feet as you
know it would soon become occupied you know space and sort of undermine the effort of
building higher out of the Floodplain.

Dan Shrubsole 01:10:39
And that's what's happened in New Orleans, right? Like you know, once those dykes came up,
then people said, "Hey, we you know we can actually use the the lower portion of the home.

Keith Porter 01:10:50
Yeah.

Dan Shrubsole 01:10:50
So

Keith Porter 01:10:51
yeah.

Dan Shrubsole 01:10:52
So yeah, along that line, I'd be more concerned about the road network.

Keith Porter 01:10:59
Yeah.

Dan Shrubsole 01:10:59
And making sure that it is above grade because that's the key to your evacuation plan,

Keith Porter 01:11:07
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right?

Dan Shrubsole 01:11:08
The roads, you know, you can't have washed out roads,

Keith Porter 01:11:13
right? Yeah, and and

Dan Shrubsole 01:11:16

just thinking, you know, thinking about you know risk to life versus you know preventing loss
of life versus minimising property damage. Yeah, | mean, and you know, you know, again
thinking about the evacuation plan. | mean, there's not a lot of research on flood warnings and
evacuation plans.

Keith Porter 01:11:39
Right. Yeah, there's no flood. We Canada has no nationwide flood early warning system, right?

Dan Shrubsole 01:11:48
No, that that'll be at the provincial level.

Keith Porter 01:11:51
Okay. Are there provincial flood early warning systems? Do they exist?

Dan Shrubsole 01:11:56
Yeah.

Keith Porter 01:11:57
Well, they do,

Dan Shrubsole 01:11:58

but yeah, but you know the again, it's only as good as the hydrometric network, and
traditionally your hydro network has been established at the airport. Is that the best? You
know, if if you're in the flood forecasting business, is an airport the best location in which to
have your, you know, single hydrometric station? | can understand why we've got hydrometric
stations at airports, but you know, is that best serving the flood warning system?

Keith Porter 01:12:39

Are they really that expensive? | mean, I've I've built weather stations that have solar panels
and cellular connections and the you know the basic equipment. If you don't put anything
fancy on, like a like a distrometer, is really cheap.
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Dan Shrubsole 01:12:59

Yeah, well, the cost is way down because you know most of them are automated now, you can
certainly get them solar solar powered and then have a backup, and you know they they can
feed your computer model, which would then you know under certain conditions say oh
there's a flood coming, Right. So, so cost is not a significant issue.

Keith Porter 01:13:30
Yeah, it's on the order of 1000s, roughly 1000s per station, | think. Yeah. Have you or others
sort of recommended the proper density or proper geographic location of of weather stations.

Dan Shrubsole 01:13:54
I'm vaguely familiar with a significant undertaking in the 1990s that looked at nationwide the
state of the hydrometric network with respect to flooding. | can't remember what that study
said, but | know it exists.

Keith Porter 01:14:11

Okay, cool. So we-that's all the questions that our attendees have asked, and all the ones that
that spring to my mind. Do you have any final thoughts that you'd care to share with us? You
know, if if people walk away with one idea today, what do you? What should that be?

Dan Shrubsole 01:14:31

So | guess that you know, mapping and regulation itself have insignificant impacts on the Real
estate value, but if we are going to, you know, better protect loss of life and reduce flood
losses, we need better transmission of information from, you know, the maps slash regulatory
processes, if they exist, to the homeowner, and that you know the real estate sector,
government agencies have a major role in helping that along.

Keith Porter 01:15:17
Somebody's going to have to tell them that.

Dan Shrubsole 01:15:20
Yeah.

Keith Porter 01:15:21

Okay. Well, thank you again, Dan Shrubsole. Remember, everybody, that you can find video,
audio, a transcript, and the speaker's deck probably by Monday morning at
www.iclr.org/workshops. Join us in four weeks to hear about tsunami risk in British Columbia.
Thanks, everyone. Thanks again, Dan. | hope everyone has a great weekend, and | hope to see
you in four weeks. Bye bye.
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