* The Greater Toronto Hamilton Area (GTHA) shown in
Figure 2, lies in Southern Ontario Canada and is
compromised largely of growing urban environments.

* The urbanization of Toronto and changes in climate
have lead to an increase in the mean temperature of
Toronto and the surrounding area.

« Rainfall in the GTHA is greatly impacted by the
presence of Lake Ontario

* An increase Iin precipitation in the GTHA could lead to
more frequent flooding and damage of infrastructure.

Figure I: Massive flooding on
the Islington exit of the 401

highway through Toronto on July
|70 2019. [I]
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Figure 2: The GTHA’s location in Ontario, Canada, with
the red areas marking the built-up locations in Ontario.
Meaning the areas where the linear frequency of structures
is above |10 per 500m.The data comes from the Ontario
Geo spatial data exchange at the Ministry of Natural
Resources. [2]
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Moving window trend analysis was preformed to investigate the stationarity of the trends in precipitation
In figure 4, the rainfall rate in the winter and summer months is investigated.
Initially the overall trend was compared to the trend from 1980 to 2000, next the slopes of the trendlines

were taken starting at a different year up to 1990.
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(4.a.)shows an overall
linear trend of 7x10-°
compared to the linear
trend beginning 1980

. which is 2x10-3. The

Increase in the linear
trend is seen to begin in

2000

approximately the

1960s and indicates a
non-stationary aspect of
the data.

The summer rainfall
data (4.a.)shows an
overall linear trend of
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Figure 4: a) The winter daily rain rate with the linear trend from 1840-2000, and the linear trend

from 1980 -2000 b) The winter moving window linear trend, note the x- axis indicates the start year of

the trends and all the trends used the same end date of 2000, the last start date plotted is 1990 as at
least 10 datapoint were used to generate the moving window trends . €) The summer daily rain rate

-2x10-3 compared to
the linear trend
beginning 1980 which is
-4x10-3 , suggesting
there is a change in
precipitation seasonally.
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» The daily mean data was used to look at annual daily Further research is being done into the significance of the trends in rain and snowfall.
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. The temperature (3.a.) was shown to increase ol e e timeseries to determine if there has been an increase in large precipitation events that could result in
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significantly with time. I L e e s e - flash flooding.
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the GTHA o Ve”fy this claim. o o [2] Built-up area and the GHTA boundary were sourced from the Ontario Geospatial Data exchange, the Ministry of Natural

* The winter snowfall (3.b.) decreases, while this is of Figure 3: a) Mean Annual Daily Temperature, has a slope of Resources. | | | | - o

interest the significance of this trend requires further 0.02°Clyear with RZ = 0.6, b) Mean daily snowfall rate in the winter [3] Weather Station data is taken from Enwronmgnt and Climate Change Can?das hlsotorolcal data, for Toronto, station id 6158350.
Vs decreases at a rate of 0.003 dailymm/year with an R? of 0.1, and the [4] Mohsin,T. ar.\d Gough,VV.. (200?).Trend analysis of long-term temperature time series in the Greater Toronto Area

analysis. annual daily snowfall has a slope of -1x10-3 dailymm/year and R? of Ix10" (GTA). Theoretical and Applied Climatology, 101(3-4), pp.311-327.

o : : c€) Mean daily rainfall rate in the winter has a slope of 5xI10- .
The raintall for both winter (3C) and summer (3d) dzilymm/year v):/ith R2 of 3x10 and the annual daily rainfaIIIT*ate of -5x10- Contact Information
shows a significantly slower decrease per year than 4 Qailymm/year with an R?of 5x10-3, d) shows the summer mean daily Funding for this research was provided by The University of Toronto Mississauga’s Centre for Urban Environments. kait“n.mcnei|@mai|.utor0nto.ca
the snowfall rainfall rate and has a slope of -9x10-* dailymm/year, and R? of 3x10-3 .




