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The City Problem

Projected Summer Heat Increase
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W
o
)

RESEARCH QUESTIONS

w
©
L

37.29°C

w
<
L

35.93°C

w
o
L

Vo
vz 275,156 trees inventory, 15 wards analyzed
Vo
N2 Extreme Heat & Flooding identified as Priority Risks

w
a
L

How vulnerable is Hamilton’s
current urban forest to future
climate change?
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RQ1: Climate Exposure
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RQ2: Species Resilience

resilience to future climate

250 ol 14.4%
200 188 121 4159 11.6% — on® ’
= - conditions:
10 1 - - e e e — -~~~ -~~~ - - - -~-
| .8% o [ ]
- - Which wards and dominant
84
, RQ3: Spatial Risk
4

species exhibit the highest

Count
o
o
Dominant Species Share (%)
©

50 Dominant Species
mmm Norway Maple B Sugar Maple c e
2 e Black Walnut === 10% species threshold oncent ratlon
) | | B Shagbark Hickory CIimate vulnerabilitv’
O
Low Resilience Moderate Resnllgnce - High Resilience Very High Resilience 0 1 > 3 3 5 6 7 3 9 10 1 12 13 14 15
Species Resilience Class Ward

SPECIES VULNERABILITY SCORE (rcc ars rramewor)

EXpOSU LS Sensitivity (1 - Resilience score) Adaptive (@F paCIty

Magﬂ'tUdé of climate stress -1 Susceptibility to climate stress Ecosystem ability to recover
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ISA Heat Index = X (Population_Category x Impervious Surface Weight) Saturated Soil Tolerance), Pollution Tolerance, Climate Suitability DBH (Diameter at Breast Height)

Hamilton Ward ISA Vulnerability Score Evolution | Which Wards Are at Elevated Risk by 2080?
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10-20-30 Santamour Rule - Biodiversity Violations by Ward
Sapindaceae (Acer family) dominates all 15 wards - Species & Genus caps breached city-wide - Family cap (30%) breached in Wards 4, 7, 10
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Replanting Priority — Score Composition ! STRATEGIC CLIMATE ADAPTATION PLAN

Replanting Priority (t) =

Five Imperatives for Hamilton's Urban Forest

+4.5°C

by 2080 (SSP2-4.5)

- Prioritize Replanting Climate-resilient species for Ward 3, 4, 7
0.40 x Built Environment Stress + 0.35 x Climate Vulnerability (t)

14/15 wards 10 species + 0.15 x Low Diversity Pressure + 0.10 x Biodiversity Pressure ~ Prioritize Incentives for Private Planting and Streetscape Retrofits in Wards 2 & 7

exceed genus climate-resilient

diversity cap replanting palette Built Environment Stress (40%) — the dominant factor. Climate Vulnerability (35%) (Where Public & Private canopy Coverage < 20%)

Combines road stress (arterial road share) and zoning stress The ISA-adjusted vulnerability scores from Step 4,
(built land share). Trees in dense urban environments face time-indexed to 2030, 2050, or 2080.
compounded heat, pollution, and physical root stress.

3 Diversify Species Portfolio & Enhance Ecosystem Resilience

Ward 3: #1 147,875 trees )z : . -
T O Blodiversity Pressure (10%) Common hackberry (0.938) & Asian pear (0.917) - Highest resilience.
replanting in high-vulnerability )

priority (0.966) wards by 2080 Wards with fewer total species have less ecological buffer, Species and genus dominance violations from the Santamour
The fewer species present, the higher the pressure analysis. High Acer monoculture concentration pushes

to diversify. this score up. "2 Integrate Resilience Scoring into City of Hamilton Urban Forest Strategy Implementation

Plant the right trees. In the right wards. Before it's too late.

Top 10 Climate-Resilient Species for Hamilton Urban Forest Replanting
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Ward 3 — highest climate vulnerability, highest built pressure, least green space: #1 replanting priority Common hackberry

Celtis occidentalis Heat
B Built-Env Stress Tolerance
I Climate Vulnerability Asian pear
BN Low Diversity Pyrus pyrifolia

B Biodiv. Pressure

Species Comparison

@® Norway Maple

Tanoak
Notholithocarpus densiflorus

UHI

Reduction Longevity

London planetree

Platanus x hispanica ® Common Hackberry

o
)
1

Eastern red cedar
Juniperus virginiana @® Asian Pear
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Black locust
Robinia pseudoacacia
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Honey locust
Gleditsia triacanthos

Replanting Priority Score
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Gymnocladus dioicus ® E. Red Cedar
Score axis: 0 (poor) = 4 (excellent)
Maintenance: lower need = higher score
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THE BIGGEST RISK to Urban Forest is Climate Alone! Strategic Coordinated Action Across Species Diversification, and Policy Integration is Required!
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Primary Data Sources: ¢ City of Hamilton Open Data Portal ¢ GBIF Backbone
Taxonomy ¢ Metro Vancouver: Urban Forest Climate Adaptation Species Selection Database *
CanDCS-M6 / Canadian Centre for Climate Services ¢ Ontario Climate Station Records
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