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Challenge

How can we make invisible ecological flows, like heat, 
wind, moisture, and energy, perceptible and experiential 
in landscape design?

How can we visualize and feel these hidden interactions 
to better understand what happens when ecosystems 
change?

James Corner



“Not Unlike Life Itself: Landscape 
Strategy Now” (2014) 



_how representation can act as an 
instrument of understanding, not just 
depiction.

“The Agency of Mapping” (2007) 



_mapping as an active method to 
reveal dynamic relations in landscape.

 



Setting
Setting 01 context

Ecological systems are shaped by invisible flows, 
heat, wind, moisture, and energy, that we rarely 
perceive directly.

02 now
Landscape design often relies on 2D diagrams, 
which flatten these dynamic processes and 
separate data from lived experience.

03 potential
How can we visualize and feel these hidden 
interactions to better understand what happens 
when ecosystems change?



Intention + Concept

Position the work as connecting 
digital environmental sensing 
(scientific data) with affective 
environmental perception 
(emotional/atmospheric response).

 

To develop a visualizing and evaluating tool that translates ecological data into 
spatial and sensory experience.

The project links environmental data (temperature, humidity, airflow, 
geospatial info) with emotional and sensory cues—like the “mood” of trees, the 
comfort of shade, the texture of air, or surrounding built environment.

To promote ecological empathy and responsiveness in the design process.

 



ettn
Conceptual 
Framework

Key highlights from Ecological Empathy


has potential as a way to reconnect people to nature by 

building relationships among more-than-humans.


consists of two subcomponents: contextual understanding 

of more-than-human interdependencies and more-than-

human awareness and earthy system perspective-taking.


can be advanced across a range of decision, policy and 

design environments to address human–nature 

(re)connection.

Lauren Marie Lambert



“Ecological empathy: relational theory 
and practice” (2014) 



_defined as perspective-taking and 
recognizing interdependence with the 
more-than-human world.



Setting
Framework

Setting

Table 1. Building ecological empathy from social empathy.

Lauren Marie Lambert “Ecological empathy: relational theory and practice” (2014) 

Embodied Sensory Immersion & System Visualization

Designing perceptual tools that reveal invisible ecological 
processes and enable users to experience interdependence 

and system dynamics



Setting
Framework

Setting

From “Ecological Empathy” Paper

Ecological empathy competence building flowchart: the solid outlines circumscribe processes for building ecological empathy, while the 
dotted outlines circumscribe the ecological empathy sub competences that get built in each process step.

Lambert, Lauren Marie. 2024. “Ecological Empathy: Relational Theory and Practice.” Ecosystems and People 20 (1). doi:10.1080/26395916.2024.2396919.



Setting
Framework

Setting

From “Ecological Empathy” Paper

Design immersive experience to 
spatialize more-than-human processes

My project perspective

Translate mapped and sensed ecological 
processes into immersive experience to 

deepen empathy and embodiment



Setting
Framework

Setting

From “Ecological Empathy” Paper

Design immersive experience to 
spatialize more-than-human processes

turning into 
interactive models

inhabit other 
viewpoints (e.g., 
water, tree, air)

Translate mapped and sensed ecological 
processes into immersive experience to 

deepen empathy and embodiment

amplifying 
environmental 

data into visible/
experiential 

design

My project perspective



Setting
Framework

Setting

The paper investigates how data-driven virtual reality (VR) can be used to make future ecological change

shows strong potential for decision-making support, public engagement, and interdisciplinary communication, particularly 
around climate change.

Immersive, data-driven VR enhances intuitive understanding of complex ecological processes

Walking through the forests of the future: using data-driven virtual reality to visualize forests under climate change” (Huang et al., International Journal of 
Geographical Information Science, 2021)



Setting
Framework

Setting

The project Treehugger: Wawona is key precedent. 

uses techniques visualize a tree’s internal flows like water and respiration, making the invisible perceptible. 

immersive design can shift perception and build emotional connection to ecological systems.

Marshmallow Laser Feast (2017). Treehugger: Wawona – VR installation. (Immersive project visualizing a sequoia’s inner life to inspire empathy and 
awe)fabbula.com



some reference 
pictures 

some images

Tools
Research on existing 
techniques and related 
projects innovation01 Reveal

Simulation and Visualization

for immersive translation02 codify

Evaluate environmental flows 
at multiple scales03 Evaluate

 Data odeling Rhino / rasshopper  adbug ools to simulate environmental conditions

Visualization nreal Engine / nit to build immersive realtime spatial experiences

Analsis omparing D and 3D representational modes to evaluate perception legibilit and design feedbac

utput A prototpe ecological sensing interface that designers can use to visualize and evaluate environmental flows at multiple scales

Data collection

3D representational modes

Ecological sensing interface

Web / AR

 



Actors

trees, air, soil microbes, etc., as sensing entities.Nonhuman actors

designers, users, citizens interacting with the environment.Human actors

sensors, data visualization systems, XR interfaces.Technological mediators

  

ata odeling Rhino  rasshoer  adybug ools to simulate environmental conditions

isualization nreal ngine  nity to build immersive, realtime satial eeriences

nalysis omaring  and  reresentational modes to evaluate ercetion, legibility, and design feedbac

utut  rototye ecological sensing interface that designers can use to visualize and evaluate environmental flows at multile scales.

what are actors not sure if i 
understand correctly



Actors

Data Input Layer

AI Perception Layer

Data Fusion Layer

Visualization Layer

Experience & Reflection Layer

 

🌍 S V API / L C 


🌍 Street View API / Live Camera feed


Google map API +geolocation

🧩 Semantic Segmentation (Species Identification)

plantnet api

☁️ Weather data (temp / humidity / wind)

openweather api

 💭 Emotion Computation (Comfort Index → Emotion State)


AI visual language model

 🔗 Data Fusion Layer (combine: mask + weather + emotion)


environmental emotional model

 🎨 Visualization Engine 

 🧘‍♀️ User Reflection → "Understanding the living city/Landscape"


 



     
 

Initial Interface 

Prototype

 



what are actors not sure if i 
understand correctly  S  I   C 


Metrics
 💭 Emotion Computation (Comfort Index → Emotion State)


Common Tree Species in Boston and Their Features

Species Temp (°C) Humidity (%) Light Drought Tolerance Pollution Tolerance Emotional States

Red Maple

Ginkgo

London Plane

Honey Locust

Pin Oak

Littleleaf Linden

15–27 optimal, >35 stress, 
>40

  critical

15–30 optimal, >38 stress, 
>45

  critical

20–30 optimal, >35 stress, 
>40

  critical

20–35 optimal, >40 stress, 
>45

  critical

15–28 optimal, >33 stress, 
>38

  critical

18–26 optimal, >32 stress, 
>35

  critical

50–80 preferred, <30 low

40–70 preferred, <20 low

40–80 preferred, <25 low

30–60 preferred, <15 low

50–90 preferred, <40 low

60–85 preferred, <40 low

Medium–High

High

High

High

High

Medium

Low

High

High

Very High

Low

Moderate

Low–Medium

High

High

Very High

Medium

High

Tired, Calm, Anxious

Content, Overheated

Healthy, Scorched

Thriving, Surviving

Balanced, Withering

Flourishing, Exhausted

 
 

trees, air, soil microes, etc, as sensing entities

designers, users, citiens interacting with the environment

sensors, data visualiation systems,  interfaces



what are actors not sure if i 
understand correctly  S  I   C 


Metrics
 💭 Emotion Computation (Comfort Index → Emotion State)


Urban Spatial Stress Factors on Tree Health and Physiology

Stress Factor Spatial Feature Detected Physiological Impact Emotional Model Cue

Building Shade / Light Block Tall buildings nearby, narrow streets Reduced photosynthesis, sparse canopy Low energy / Stretching for light

Urban Heat Island (UHI) Asphalt surface, enclosed space, low canopy Overheating, high transpiration, water stress Anxious / Heat exhaustion

Wind Exposure (Wind Tunnels) Between tall buildings, open intersections Accelerated water loss, branch sway Strained / Wind-stressed

Soil Compaction / Paved Pit Street pit planting, sidewalk box Restricted root growth, low water/nutrient uptake Tense / Underpowered

Air Pollution (Ozone, NO₂) Roadside / vehicle corridor Stomatal damage, photosynthesis decline Sick / Irritated

Particulate Dust Accumulation Construction zone / traffic-heavy area Stomatal blockage, overheating, leaf scorch Choked / Gasping

 
 

trees, air, soil microbes, etc, as sensing entities

designers, users, citizens interacting with the environment

sensors, data visualization systems, R interfaces



System Flow

 

       

 



System Prototype

Data Input → Analysis → Visualization 

  

at a atos not su i i 
unstan otly

ata olin ino  asso  ayu ools to siulat nionntal onitions

Visualization nal nin  nity to uil isi alti satial ins

Analysis oain  an  sntational os to aluat tion liility an sin a

utut A ototy oloial snsin inta tat sins an us to isualiz an aluat nionntal los at ultil sals



System Prototype

Data Input → Analysis → Visualization 

  

at a atos not su i i 
unstan otl

Data olin ino  assopp  au ools to siulat nionntal onitions

Visualization nal nin  nit to uil isi alti spatial pins

nalsis opain D an D psntational os to aluat pption liilit an sin a

utput  pototp oloial snsin inta tat sins an us to isualiz an aluat nionntal los at ultipl sals



System Prototype

Data Input → Analysis → Visualization 

  

at a ats nt su i i 
unstan tly

Data lin in  asspp  ayu ls t siulat ninntal nitins

isualiatin nal nin  nity t uil isi alti spatial pins

Analysis pain D an D psntatinal s t aluat pptin liility an sin a

utput A pttyp lial snsin inta tat sins an us t isuali an aluat ninntal ls at ultipl sals



     
 

Future Work

Real Sensor Integration


soil pH, transpiration rate, leaf turgor 

sensors


Community


archived empathy mapping


user collected emotion forests


AR/MR Overlays in Urban Streetscapes


immersive experience and visualized 

tree moods in real-time space
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Pin Oak (Quercus palustris)
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USDA Plant Fact Sheets

Microclimate Spatial Stressors
Arango-Vélez, Adriana. 2015. “Soil Structure and Tree Health in Urban Areas: What Do We 
Need to Know?” Connecticut Agricultural Experiment Station. https://portal.ct.gov/-/
media/CAES/DOCUMENTS/Publications/Fact_Sheets/Forestry_and_Horticulture/
SoilstructureandtreehealthinurbanareasArangoMarch2015pdf.pdf

Day, Susan D., and Nina L. Bassuk. 1994. “A Review of the Effects of Soil Compaction and 
Amelioration Treatments on Landscape Trees.” Journal of Arboriculture 20 (1): 9–17.

Gilman, Edward F., and Traci Partin. 2012. “Design Solutions for a More Wind-Resistant 
Urban Forest.” University of Florida IFAS Extension. https://edis.ifas.ufl.edu/publication/
EP309.

Kullberg, Alyssa T., and Kenneth J. Feeley. 2022. “Limited Acclimation of Leaf Traits and 
Leaf Temperatures in a Subtropical Urban Heat Island.” Tree Physiology 42 (11): 2266–
2281. https://doi.org/10.1093/treephys/tpac066.

Matsuura, Takumi, Yousuke Okamoto, Mayu Matsumoto, Takashi Kiyomizu, Luisa 
Kumpitsch, Atsushi Kume, and Yuko T. Hanba. 2025. “The Impact of Air Pollution Control 
Measures and the COVID-19 Pandemic on Photosynthesis in Urban Trees.” Scientific 
Reports 15: 1453. https://doi.org/10.1038/s41598-024-85080-x.

Najib, Rola, Tarek Houri, Yara Khairallah, and Mahmoud Khalil. 2022. “Effect of Dust 
Accumulation on Quercus cerris L. Leaves in the Ezer Forest, Lebanon.” iForest – 
Biogeosciences and Forestry 15: 322–330. https://doi.org/10.3832/ifor3959-015.

Penn State Extension. 2023. “Designing Downtowns Fit for Trees.” Penn State University. 
https://extension.psu.edu/designing-downtowns-fit-for-trees.

Tan, Puay Yok, and Mirza R. B. Ismail. 2014. “Building Shade Affects Light Environment and 
Urban Greenery in High-Density Residential Estates in Singapore.” Urban Forestry & 
Urban Greening 13 (4): 771–784. https://doi.org/10.1016/

Warner, Kayla, Nancy Falxa Sonti, Elizabeth M. Cook, Richard A. Hallett, Lucy R. Hutyra, and 
Andrew B. Reinmann. 2024. “Urbanization Exacerbates Climate Sensitivity of Eastern 
United States Broadleaf Trees.” Ecological Applications. https://doi.org/10.1002/
eap.2970.j.ufug.2014.05.011.

some eperie ntial interface imaes for isaliatio n
 

BIG, IMPORTAN
METRIC

Te perce ntae o f 
people o i a 
ti n

https://edis.ifas.ufl.edu/publication/EP309
https://edis.ifas.ufl.edu/publication/EP309
https://extension.psu.edu/designing-downtowns-fit-for-trees


ADV 9674

Proseminar in ECOLOGIES: Regenerative, Interrelated, Evolving

Thanks!
 

Dec. 16th, 2025

Teresa Li

     


