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First, try to imagine
you live in this unit…
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This unit has an evergreen tree, or

tree that doesn’t shed its leaves 

throughout the year, right in front of it.
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In summer, you’d appreciate 

the coolness the tree brings

You would like the view of 

the tree in general
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But in winter, the tree 

blocks the warmth you long for

In summer, you’d appreciate 

the coolness the tree brings

You would like the view of 

the tree in general
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The tree causes higher electricity 

costs due to higher usage of heater

But in winter, the tree 

blocks the warmth you long for

In summer, you’d appreciate 

the coolness the tree brings

You would like the view of 

the tree in general



LAYOUT

PRIMARY COLORS

SECONDARY COLORS

Graph

EDIT CHART DATA

1 Click with the right mouse button on the chart
and choose ‘Edit data’.

Change chart type

Edit data

WANT TO KNOW MORE?
Go to the tab 'SLIDEBUILDER’ and click
on the button ‘INSPIRATION' Inspiration

FORMAT CHART

1 When you want to change the lay-out of the 
chart, select the preferred part of the chart and 
go to the tab ‘Format’.

2 You can change the settings of the axes and 
data series by clicking on them with the right 
mouse button. Choose ‘Format Axis’ or 
‘Format Data Series’.

Format

Add Trendline

Format Data Series

Source: World Economic Forum. (2019). World’s major cities to face ‘unknown’ climate conditions by 2050. Retrieved October 26, 2025, from 

https://www.weforum.org/stories/2019/07/worlds-major-cities-to-face-unknown-climate-conditions-by-2050/
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Source: COBRA Groeninzicht. (n.d.). Een groenere en gezondere 

leefomgeving. Retrieved September 19, 2025, from https://cobra-

groeninzicht.nl/nieuws/een-groenere-en-gezondere-leefomgeving/

01. Introduction  |

3-30-300 rule
Every person should see 3 trees from their

home, have 30% tree canopy cover

in their neighborhood, and live within

300 meters of a green space

Benefits:
Boosts mental health, encourage physical

activity, and it helps lower heat stress

https://cobra-groeninzicht.nl/nieuws/een-groenere-en-gezondere-leefomgeving/
https://cobra-groeninzicht.nl/nieuws/een-groenere-en-gezondere-leefomgeving/
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But, still remember 
this house?

01. Introduction  |

The tree might cause higher electricity 

costs due to higher usage of heater
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Can we support the 3-30-300 rule to help reduce the 

effects of climate change, without unintentionally 

increasing electricity bills across neighbourhoods?
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System diagram of building energy simulation modules

Source: Chen et al. (2024), Energies, 17(17), 4313. Licensed 

under CC BY 4.0 (https://doi.org/10.3390/en17174313)

Building energy modelling

BEM → A physics-based 
computational method for 

representing how buildings use 
and transfer energy

01. Introduction  |
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Heat balance representation

Source: Melo, A.P. & Lamberts, R. (2009).

Licensed under CC BY 4.0 

(https://www.ibpsa.org/proceedings/BS2009/BS09_2243_22

50.pdf)

Heat balance method

This method calculates heating and cooling 

demand by balancing energy gains and losses

within a thermal zone.

Gains: solar irradiation, artificial lighting, and 

internal heat from occupants and equipment.

Losses: conduction through the envelope, 

ventilation, and radiation exchange.

1501. Introduction  |
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Heat balance representation

Source: Melo, A.P. & Lamberts, R. (2009).

Licensed under CC BY 4.0 

(https://www.ibpsa.org/proceedings/BS2009/BS09_2243_22

50.pdf)

Heat balance method

This method calculates heating and cooling 

demand by balancing energy gains and losses

within a thermal zone.

Gains: solar irradiation, artificial lighting, and 

internal heat from occupants and equipment.

Losses: conduction through the envelope, 

ventilation, and radiation exchange.
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Heat balance representation

Source: Melo, A.P. & Lamberts, R. (2009).

Licensed under CC BY 4.0 

(https://www.ibpsa.org/proceedings/BS2009/BS09_2243_22

50.pdf)

Heat balance method

This method calculates heating and cooling 

demand by balancing energy gains and losses

within a thermal zone.

Gains: solar irradiation, artificial lighting, and 

internal heat from occupants and equipment.

Losses: conduction through the envelope, 

ventilation, and radiation exchange.
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if using the heat balance 

method: challenges in 
data availability and 

computational 
complexity

energy 

modelling 

single 

building

energy 

modelling 

hundreds of 

buildings
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data availability and 

computational 
complexity

Solution: 

UBEM
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buildings
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UBEM approaches and their characteristics

Approach (Example Tools) Strengths Limitations

Top-down (e.g., LEAP, 

EnergyPLAN, TIMES)

• Captures long-term and 

socioeconomic trends 

• Integrates policy and techno-

economic factors

• Based on aggregated data

• Generalizes current conditions • 

Lacks detail on individual end-uses

Data-driven (Bottom-up) (e.g., 

ANN models, Regression, 

Random Forests)

• Provides detailed depiction of 

urban energy use 

• Efficient in time and computation

• Considers occupancy and 

socioeconomic patterns

• Depends on historical data

• Limited when data are unavailable

• Low flexibility for design changes

Simulation-based (Bottom-up)

(e.g., SimStadt, CitySim, CEA)

• Independent of historical datasets 

• Captures end-use detail

• Integrates with BIM/3DCM
• based on physics-based 

modelling

• Requires detailed input

• Computationally intensive

• Simplifies complex urban factors

Adapted from: Abbasabadi, N., & Ashayeri, M. (2019). Urban energy use modelling methods and tools: A review and 

an outlook. https://doi.org/10.1016/j.buildenv.2019.106270
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UBEM approaches and their characteristics

Approach (Example Tools) Strengths Limitations

Top-down (e.g., LEAP, 

EnergyPLAN, TIMES)

• Captures long-term and 

socioeconomic trends 

• Integrates policy and techno-

economic factors

• Based on aggregated data

• Generalizes current conditions • 

Lacks detail on individual end-uses

Data-driven (Bottom-up) (e.g., 

ANN models, Regression, 

Random Forests)

• Provides detailed depiction of 

urban energy use 

• Efficient in time and computation

• Considers occupancy and 

socioeconomic patterns

• Depends on historical data

• Limited when data are unavailable

• Low flexibility for design changes

Simulation-based (Bottom-up)

(e.g., SimStadt, CitySim, CEA)

• Independent of historical datasets 

• Captures end-use detail

• Integrates with BIM/3DCM
• based on physics-based 

modelling

• Requires detailed input

• Computationally intensive

• Simplifies complex urban factors

Adapted from: Abbasabadi, N., & Ashayeri, M. (2019). Urban energy use modelling methods and tools: A review and 

an outlook. https://doi.org/10.1016/j.buildenv.2019.106270
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UBEM approaches and their characteristics

Approach (Example Tools) Strengths Limitations

Top-down (e.g., LEAP, 

EnergyPLAN, TIMES)

• Captures long-term and 

socioeconomic trends 

• Integrates policy and techno-

economic factors

• Based on aggregated data

• Generalizes current conditions • 

Lacks detail on individual end-uses

Data-driven (Bottom-up) (e.g., 

ANN models, Regression, 

Random Forests)

• Provides detailed depiction of 

urban energy use 

• Efficient in time and computation

• Considers occupancy and 

socioeconomic patterns

• Depends on historical data

• Limited when data are unavailable

• Low flexibility for design changes

Simulation-based (Bottom-up)

(e.g., SimStadt, CitySim, CEA)

• Independent of historical datasets 

• Captures end-use detail

• Integrates with BIM/3DCM
• based on physics-based 

modelling

• Requires detailed input

• Computationally intensive

• Simplifies complex urban factors

Adapted from: Abbasabadi, N., & Ashayeri, M. (2019). Urban energy use modelling methods and tools: A review and 

an outlook. https://doi.org/10.1016/j.buildenv.2019.106270
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Physics-based UBEM workflow in general (adapted from [Ferrando et al., 2020]

Physics-based UBEM workflow

2301. Introduction  |
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Physics-based UBEM workflow
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Representation of trees in physics-based UBEM

Approach Main Tools
Tree 

Representation
Scale

1. Radiative + BEM CitySim

Trees as canopy layers 

filtering short- & long-

wave radiation

100 × 200 m site (~40 

000 m² floor area)

2. Coupled 

Microclimate + 

UBEM

ENVI-met + CEA (Zurich) 

/ ENVI-met + EnergyPlus

(Thessaloniki)

Trees defined by height, 

LAD, albedo, 

transmittance; affect 

microclimate (T, RH, 

wind)

Zurich: 522 × 498 m 

(+100 m buffer) 

Thessaloniki: 40 000 m² 

residential area

3. Direct Tree 

Integration
GIS + Grasshopper + 

UMI

1 142 trees as simplified 

shading objects

Capitol East, Des Moines 

— neighbourhood scale
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Representation of trees in physics-based UBEM

Approach Main Tools
Tree 

Representation
Scale

1. Radiative + BEM CitySim

Trees as canopy 

layers filtering short- & 

long-wave radiation

100 × 200 m site (~40 

000 m² floor area)

2. Coupled 

Microclimate + 

UBEM

ENVI-met + CEA 

(Zurich) / ENVI-met + 

EnergyPlus

(Thessaloniki)

Trees defined by 

height, LAD, albedo, 

transmittance; affect 

microclimate (T, RH, 

wind)

Zurich: 522 × 498 m 

(+100 m buffer) 

Thessaloniki: 40 000 

m² residential area

3. Direct Tree 

Integration

GIS + Grasshopper + 

UMI

1 142 trees as 

simplified shading 

objects

Capitol East, Des 

Moines —

neighbourhood scale

rely on multiple tools 
rather than a single 
modelling platform
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Representation of trees in physics-based UBEM

Approach Main Tools
Tree 

Representation
Scale

1. Radiative + BEM CitySim

Trees as canopy 

layers filtering short- & 

long-wave radiation

100 × 200 m site (~40 

000 m² floor area)

2. Coupled 

Microclimate + 

UBEM

ENVI-met + CEA 

(Zurich) / ENVI-met + 

EnergyPlus

(Thessaloniki)

Trees defined by 

height, LAD, albedo, 

transmittance; affect 

microclimate (T, RH, 

wind)

Zurich: 522 × 498 m 

(+100 m buffer) 

Thessaloniki: 40 000 

m² residential area

3. Direct Tree 

Integration

GIS + Grasshopper + 

UMI

1 142 trees as 

simplified shading 

objects

Capitol East, Des 

Moines —

neighbourhood scale

Except for the 2nd

approach, these 
studies are also 
limited to a small 
neighbourhood
scale. 
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Representation of trees in physics-based UBEM

Approach Main Tools
Tree 

Representation
Scale

1. Radiative + BEM CitySim

Trees as canopy 

layers filtering short- & 

long-wave radiation

100 × 200 m site (~40 

000 m² floor area)

2. Coupled 

Microclimate + 

UBEM

ENVI-met + CEA 

(Zurich) / ENVI-met + 

EnergyPlus

(Thessaloniki)

Trees defined by 

height, LAD, albedo, 

transmittance; affect 

microclimate (T, RH, 

wind)

Zurich: 522 × 498 m 

(+100 m buffer) 

Thessaloniki: 40 000 

m² residential area

3. Direct Tree 

Integration

GIS + Grasshopper + 

UMI

1 142 trees as 

simplified shading 

objects

Capitol East, Des 

Moines —

neighbourhood scale

no methods currently exist for incorporating 
vegetation at the large neighbourhood or 
district scale within a single modelling 

platform. 

2801. Introduction  |



LAYOUT

PRIMARY COLORS

SECONDARY COLORS

Chapter | colour mode

29

02
Research 
questions



LAYOUT

PRIMARY COLORS

SECONDARY COLORS

Graph

EDIT CHART DATA

1 Click with the right mouse button on the chart
and choose ‘Edit data’.

Change chart type

Edit data

WANT TO KNOW MORE?
Go to the tab 'SLIDEBUILDER’ and click
on the button ‘INSPIRATION' Inspiration

FORMAT CHART

1 When you want to change the lay-out of the 
chart, select the preferred part of the chart and 
go to the tab ‘Format’.

2 You can change the settings of the axes and 
data series by clicking on them with the right 
mouse button. Choose ‘Format Axis’ or 
‘Format Data Series’.

Format

Add Trendline

Format Data Series

Research question:

3002. Research questions  |

How can the spatial representation of 

tree planting be integrated into UBEM 

to assess its effectiveness in 

reducing heating and cooling demand 

under projected 2050 climate conditions?
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Objectives

3102. Research questions  |

Method to integrate spatial tree 
data into UBEM workflows to 

quantify neighbourhood-scale 
energy impacts.

SRQ1
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Objectives

3202. Research questions  |

Method to integrate spatial tree 
data into UBEM workflows to 

quantify neighbourhood-scale 
energy impacts.

A set of modelling 
assumptions and 
simplifications for 

representing tree shading 
under varying climates

SRQ1

SRQ2
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Objectives

3302. Research questions  |

Method to integrate spatial tree 
data into UBEM workflows to 

quantify neighbourhood-scale 
energy impacts.

A set of modelling 
assumptions and 
simplifications for 

representing tree shading 
under varying climates

Framework for interpreting 
simulation results to guide 
urban planning and climate 

adaptation decisions.

SRQ1

SRQ2

SRQ3
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European initiatives to design urban

areas that cut energy use, produce

surplus renewable energy, and reach

net zero emissions. One of PED

goals is Reducing energy demand

through efficiency and smart urban

management.

Positive Energy 

District (PED)

Source: JPI Urban Europe. (n.d.). Positive Energy Districts (PED). Retrieved 

September 19, 2025, from https://jpi-urbaneurope.eu/ped/

3402. Research questions  |
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Feijenoord district
“most ‘stony’ or not green neighborhood in

Rotterdam”
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03. Method and Experiment  |

Feijenoord district
“most ‘stony’ or not green neighborhood in

Rotterdam”

Has 9 neighborhoods
But only 2 were chosen due to computational

and time limitations. The areas are Kop van

Zuid and Afrikaanderwijk.
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Study Area

03. Method and Experiment  |

Feijenoord district
“most ‘stony’ or not green neighborhood in

Rotterdam”

Has 9 neighborhoods
But only 2 were chosen due to computational

and time limitations. The areas are Kop van

Zuid and Afrikaanderwijk.

Even though only two areas were analyzed,

they still show useful variation between a

waterfront zone and a dense inner-city area.
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Method

Scenarios 
development

Simulation 
tool and data 
requirements 
identification

Modelling 
simplifications 

and 
assumptions

Model 
configuration

Simulation, 
post-

processing, 
analysis and 
visualization
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1. Scenarios developments

Structured to isolate the

individual and combined

effects of vegetation and

climate change on building

energy demand
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Begin with a reference case 

containing only buildings
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then introduce existing trees

4203. Method and Experiment  |

1. Scenarios developments



LAYOUT

PRIMARY COLORS

SECONDARY COLORS

Graph

EDIT CHART DATA

1 Click with the right mouse button on the chart
and choose ‘Edit data’.

Change chart type

Edit data

WANT TO KNOW MORE?
Go to the tab 'SLIDEBUILDER’ and click
on the button ‘INSPIRATION' Inspiration

FORMAT CHART

1 When you want to change the lay-out of the 
chart, select the preferred part of the chart and 
go to the tab ‘Format’.

2 You can change the settings of the axes and 
data series by clicking on them with the right 
mouse button. Choose ‘Format Axis’ or 
‘Format Data Series’.

Format

Add Trendline

Format Data Series

Scenarios developments

and finally include proposed 

trees.
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These cases are run under 

both present and projected 

2050 climate conditions.
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This approach will allow us 

to systematically compare 

how each factor influences 

heating and cooling demand
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and 
assumptions

Model 
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Simulation, 
post-

processing, 
analysis and 
visualization
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2. Simulation Tool and Data Requirements Identification

modelling approach and simulation engine: reduced-order 

RC model

GIS integration: has CityGML integration

computational requirements: PC-based

Applicability: city scale

Assessed based on:

4703. Method and Experiment  |
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2. Simulation Tool and Data Requirements Identification

modelling approach and simulation engine: heat balance 

DIN V model

GIS integration: has CityGML integration

computational requirements: PC-based

Applicability: city scale

Assessed based on:
Energy simulation tool: 

4803. Method and Experiment  |

Urban simulation environment
developed at HFT Stuttgart, 

Germany
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2. Simulation Tool and Data Requirements Identification

modelling approach and simulation engine: heat balance 

DIN V model

GIS integration: has CityGML integration

computational requirements: PC-based

Applicability: city scale

Assessed based on:
Energy simulation tool: 

Supporting tools:
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Data needed:

Buildings → to capture geometry and energy characteristics

Vegetation (existing and proposed) → to represent additional shading

Weather Data (Current and Future)

Urban Context → District boundaries 

Land use layers → to generate proposed trees

2. Simulation Tool and Data Requirements Identification

5003. Method and Experiment  |
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post-
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3. Modelling Simplifications and Assumptions

Simulation 

tool:

Limitations:

• Only reads CityGML

building geometries

• Needs weather data 

in specific format (at 

least contains GHI + 

temperature)

5203. Method and Experiment  |
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tool:

Limitations:

• Only reads CityGML

building geometries

• Needs weather data 

in specific format (at 

least contains GHI + 

temperature)

Modelling 

simplifications and 

assumptions are needed 

to keep the model 

workable while still 

capturing the dynamics 

we wanted to study

5303. Method and Experiment  |
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3. Modelling Simplifications and Assumptions

Tree Representation:

• Trees modeled as cylinders

• Each tree given generic construction year + building type to stay in workflow

Foliage Density:

• Full foliage in summer (1 × Dc), reduced foliage in winter (0.64 × Dc)

• Only differentiates deciduous vs. evergreen based on trees genus and not species-specific 

details

Proposed Trees:

• Trees are placed in ‘suitable planting areas’, at least 3 meters from buildings and 5 meters apart.

All new trees are deciduous, with uniform height and diameter.

Future Tree Growth:

• Linear growth until 2050 for known planting years

• Max growth limits: +2 m diameter, +2.5 m height to reflect pruning limits

Future Climate Conditions:

Monthly changes in temperature + radiation included for 2050 scenarios → due to data availability 

(KNMI ’23) 5403. Method and Experiment  |
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3. Modelling Simplifications and Assumptions

Tree Representation:

• Trees modeled as cylinders

• Each tree given generic construction year + building type to stay in workflow

Foliage Density:

• Full foliage in summer (1 × Dc), reduced foliage in winter (0.64 × Dc)

• Only differentiates deciduous vs. evergreen based on trees genus and not species-specific 

details
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3. Modelling Simplifications and Assumptions

Proposed Trees:

• Trees are placed in ‘suitable planting areas’, at least 3 meters from buildings and 5 meters apart.

All new trees are deciduous, with uniform height and diameter.
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3. Modelling Simplifications and Assumptions

Future Tree Growth:

• Linear growth until 2050 for known planting years

• Max growth limits: +2 m diameter, +2.5 m height to reflect pruning limits
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3. Modelling Simplifications and Assumptions

Future Climate Conditions:

Monthly changes in temperature + radiation included for 2050 scenarios → due to data availability 
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4. Model configuration

1. Preprocessed the building and tree data using the assumptions and simplifications defined 

earlier
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combined the building and vegetation data into one input model per season and per 

scenarios

4. Model configuration: existing trees

implicit geometry trees “building” trees with explicit geometry
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4. Model configuration: proposed trees

Process land use 

data

To generate potential planting areas and then 

generate the proposed tree points on it

Cyllindrical

proposed trees
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2. Combined the building and vegetation data into one input model per 

season and per scenarios
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Preprocessed the 

building and vegetation 

data 

using the assumptions 

and simplifications 

defined earlier

combined the building and vegetation data into one input model per season and per 

scenarios

Each area → 12 models and simulation runs:
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Streetview
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(current climate)

S2A: Existing tree + proposed tree

in summer model (current climate)
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5. Simulation, Post-Processing, Analysis, and Visualisation
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For both neighboorhood total annual energy use changes only slightly, 

but summer cooling is becoming much more dominant, suggesting 

potential challenges for peak electricity demand in the future.
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For both neighboorhood total annual energy use changes only slightly, 

but summer cooling is becoming much more dominant, suggesting 

potential challenges for peak electricity demand in the future.
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Kop van Zuid Beneficial trees: 173 under current climate → 235 under 

future climate
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Difference:

→ Climate warming changes the balance of tree energy benefits.

→ Local urban characteristics influence outcomes.

Afrikaanderwijk Beneficial trees: 945 under current climate → 742 under 

future climate

Kop van Zuid Beneficial trees: 173 under current climate → 235 under 

future climate



LAYOUT

PRIMARY COLORS

SECONDARY COLORS

Graph

EDIT CHART DATA

1 Click with the right mouse button on the chart
and choose ‘Edit data’.

Change chart type

Edit data

WANT TO KNOW MORE?
Go to the tab 'SLIDEBUILDER’ and click
on the button ‘INSPIRATION' Inspiration

FORMAT CHART

1 When you want to change the lay-out of the 
chart, select the preferred part of the chart and 
go to the tab ‘Format’.

2 You can change the settings of the axes and 
data series by clicking on them with the right 
mouse button. Choose ‘Format Axis’ or 
‘Format Data Series’.

Format

Add Trendline

Format Data Series

10904. Results and analysis |

S0
Climate 
change 
effect

Effect of 
proposed 

trees

Urban 
vegetation 
assesment

Existing 
canopy cover

Potential 
Planting Areas

How are they 
compared to 
the 30 rule?



LAYOUT

PRIMARY COLORS

SECONDARY COLORS

Graph

EDIT CHART DATA

1 Click with the right mouse button on the chart
and choose ‘Edit data’.

Change chart type

Edit data

WANT TO KNOW MORE?
Go to the tab 'SLIDEBUILDER’ and click
on the button ‘INSPIRATION' Inspiration

FORMAT CHART

1 When you want to change the lay-out of the 
chart, select the preferred part of the chart and 
go to the tab ‘Format’.

2 You can change the settings of the axes and 
data series by clicking on them with the right 
mouse button. Choose ‘Format Axis’ or 
‘Format Data Series’.

Format

Add Trendline

Format Data Series

Canopy cover maps

11004. Results and analysis |

Existing canopy cover far less than 30% canopy target.



LAYOUT

PRIMARY COLORS

SECONDARY COLORS

Graph

EDIT CHART DATA

1 Click with the right mouse button on the chart
and choose ‘Edit data’.

Change chart type

Edit data

WANT TO KNOW MORE?
Go to the tab 'SLIDEBUILDER’ and click
on the button ‘INSPIRATION' Inspiration

FORMAT CHART

1 When you want to change the lay-out of the 
chart, select the preferred part of the chart and 
go to the tab ‘Format’.

2 You can change the settings of the axes and 
data series by clicking on them with the right 
mouse button. Choose ‘Format Axis’ or 
‘Format Data Series’.

Format

Add Trendline

Format Data Series

GDPR COMPLIANCE → ROTTERDAM 3DCM ONLY CONTAINS PUBLIC 

TREES

11104. Results and analysis |



LAYOUT

PRIMARY COLORS

SECONDARY COLORS

Graph

EDIT CHART DATA

1 Click with the right mouse button on the chart
and choose ‘Edit data’.

Change chart type

Edit data

WANT TO KNOW MORE?
Go to the tab 'SLIDEBUILDER’ and click
on the button ‘INSPIRATION' Inspiration

FORMAT CHART

1 When you want to change the lay-out of the 
chart, select the preferred part of the chart and 
go to the tab ‘Format’.

2 You can change the settings of the axes and 
data series by clicking on them with the right 
mouse button. Choose ‘Format Axis’ or 
‘Format Data Series’.

Format

Add Trendline

Format Data Series

Potential planting area maps

Potential planting areas exceed the 30% canopy target.
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is a 30% canopy cover target 
enough for cities?

Or should cities focus more on planting 

wisely, considering placement, density, 

and local conditions to achieve real 

cooling and energy benefits?
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Research Questions & Objectives

How can tree planting scenarios, as nature-based strategies, be integrated into 
neighbourhood-scale simulation-based UBEM to evaluate their effectiveness in 
reducing heating and cooling demand under projected 2050 climate conditions?

Method to integrate spatial tree 
data into UBEM workflows to 

quantify neighbourhood-scale 
energy impacts.

A set of modelling 
assumptions and 
simplifications for 

representing tree shading 
under varying climates

Framework for interpreting 
simulation results to guide 
urban planning and climate 

adaptation decisions.

SRQ1 SRQ2

SRQ3
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How can tree planting scenarios, as nature-based strategies, be integrated into 
neighbourhood-scale simulation-based UBEM to evaluate their effectiveness in 
reducing heating and cooling demand under projected 2050 climate conditions?
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The climate data had limited temporal resolution, as monthly inputs 

were used

The building energy model relied on the DIN V 18599 standard with 

monthly energy balances and predefined archetypes, which may not 

fully reflect local practices

Vegetation was simplified by modelling trees as static cylinders 

with fixed seasonal factors and generic species assumptions, thereby 

oversimplifying shading and cooling effects

Limitations
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Due to computational limitations, the analysis was limited to two 

neighbourhoods, preventing the exploration of additional urban 

typologies and densities and limiting applicability to other urban forms.

Finally, the modelling framework assumed a static building stock

over time, without accounting for future retrofitting, insulation upgrades, 

or system replacements.

Limitations

11905. Conclusion |
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planting new trees might affect energy use 

before deciding to plant them.
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The study demonstrates that energy-aware and site-specific 

tree planting can effectively reduce cooling demand and 

contribute to urban climate adaptation.

However, uniform canopy targets are less effective, as the 

benefits of trees depend on local conditions, building 

layout, and seasonal shading effects.

Therefore, cities should aim not just to plant more trees, but to 

plant wisely — in the right places and for the right purposes.

Conclusion
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The study demonstrates that energy-aware and site-specific 

tree planting can effectively reduce cooling demand and 

contribute to urban climate adaptation.

However, uniform canopy targets are less effective, as the 

benefits of trees depend on local conditions, building 

layout, and seasonal shading effects.
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The study demonstrates that energy-aware and site-specific 

tree planting can effectively reduce cooling demand and 

contribute to urban climate adaptation.

However, uniform canopy targets are less effective, as the 

benefits of trees depend on local conditions, building 

layout, and seasonal shading effects.

Therefore, cities should aim not just to plant more trees, but to 

plant wisely — in the right places and for the right purposes.

Conclusion
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Thank you
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