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Sensing the Forest
UAL Workshop



Materials



Outline

• 9.30am-10am Sensing the Forest project

• 10am-11.30am Dendrophone

• 11.30am-11.45am Break

• 11.45-12pm The streamers (a quick introduction)

• 12pm-1pm DIY tree talker

• 1pm-1.30pm Final thoughts/ideas



AHRC 
Sensing the Forest
Project overview



how can the use of artistic and community science research 

methods help to inform and educate people about climate 

change? 

Sensing the Forest: 

Let the Forest Speak
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WP1
Artistic audio ecology 
intervention concerning 
forests and climate 
data



AHRC Sensing the Forest
Objectives

Objective 1 (WP1): Artistic audio ecology intervention concerning forests 

and climate data (18.9.2023-29.6.2025).

To make a one-year on-site and online artistic intervention in a 
UK-based forest using live scientific data and fostering acoustic 
ecology experiences. This objective relates to making an artistic 
intervention in the Alice Holt forest in Hampshire, UK in 
collaboration with Forest Research (FR) and Forestry England 
(FE).



Understanding 
Alice Holt’s 
data and place

https://sensingtheforest.github.io/2023/11/22/an-introduction-to-alice-holt-forest/





Streamers



Dendrophone



Your Sonic 

Forest (onsite)



Your Sonic 

Forest (online)



Live coding



WP2
Community science 
intervention with forests 
and climate data



AHRC Sensing the Forest
Objectives

Objective 2 (WP2): Community science intervention with forests and 

climate data (10.6.2024-11.5.2025).

To develop an in-house Internet of Things (IoT) prototype to measure 
variables related to tree stress, such as sap flow, air temperature, 
humidity and soil moisture to be piloted using community/citizen 
science methodologies connected to web applications for data 
analysis, visualisation and sonification. This objective relates to 
building a low-cost take-home prototype, inspired by commercial and 
expensive tree-talkers, to be used as a community/citizen science kit.



Understanding 
Northern 
Station’s data 
and place

https://youtu.be/Axs6DDR2PuM





WP1
Summer School





Summer school: Invitation to explore how can 
artistic interventions raise awareness about 
the place, the data, and climate change.



Summer school
Concept

• Open call to select 10 proposals (Dec 2023 - Jan 2024) 

sensingtheforest.github.io/summer-school/

• 4 months of online training/mentoring (Feb-May 2024).

• 2 days (19-20 June) in Alice Holt to set up (1 days) and 

exhibit (0.5 day) your installation (physical version).

• Online presence of the exhibits for 1 year (digital version). 



Summer school
Programme: Online (6h, 1h per session) — February-May 
2024

• Day 1 (15/2/24): Introductions, share projects/interests.

• Day 2 (29/2/24): Nick Wardlaw (Forestry England) / Michael Bell 

(Forest Research) presentation: Alice Holt.

• Day 3 (21/3/24): Peter Batchelor (DMU) presentation: Installation art.

• Day 4 (11/4/24): Hazel Stone (Forestry England) / Johana Knowles 

(Forestry England): Design recommendations.

• Day 5 (2/5/24): Pitch your idea + feedback.

• Day 6 (23/5/24): Luigi Marino (Queen Mary University of London): 

Aesthetic Considerations. Initial prototypes + feedback.



Summer school
Programme: Onsite: (2 days, all-day session) — 19-20 June 
2024

• Day 1 (June 19, 2024): 

• Fieldwork/exhibits location + Hands-on (morning). 

• Setting-up (afternoon).

• Day 2 (June 20, 2024): 

• Final setting-up/preparations (morning).

• Launch of the exhibition (11.00-15.00, open event). 

• Closing (afternoon).



sensingtheforest.github.io/tags/meet-the-artists



Your Sonic Forest



#yoursonicforest

sensingtheforest.github.io/exhibition/









Your Sonic Forest | A tree listens to itself | Miles Scharff

Video recorded by Shuoyang Zheng

About the installation: A tree listens to itself is a system in which a tree and the space around it are used as antenna for radio reception in an effort to listen to what electromagnetic signals are physically permeating through the natural world. The received signals are heard through speakers placed about the roots of the tree such that we, and the tree, are listening to this electromagnetic ecology present in the forest in real time. We use technology to listen to an environment that would be invisible to us otherwise in the hopes to re-claim our relationship with technology as a tool to listen closer.

More info: https://sensingtheforest.github.io/exhibition/your-sonic-forest-a-tree-listens-to-itself-miles-scharff/

sensingtheforest.github.io/exhibition/

http://www.youtube.com/watch?v=gGFM6hIc2KA


Your Sonic Forest | Within and Between | Rosa Sungjoo Park

Video recorded by Shuoyang Zheng

About the installation: Within and Between is an interactive sound installation that explores the interconnectedness of humans and the environment. The audience is invited to intervene in their natural surroundings by interacting with the installation through their own playful gestures, experiencing how their intervention blends with or disrupts the soundscape of the forest.

More info: https://sensingtheforest.github.io/exhibition/your-sonic-forest-within-and-between-rosa-sungjoo-park/

sensingtheforest.github.io/exhibition/

http://www.youtube.com/watch?v=E94JIQpMePo


Pre-tasks

Watch: Your Sonic Forest: The Exhibition.

Read: Lindborg, P., Lenzi, S., and Chen, M. (2023). Climate data sonification 
and visualization: An analysis of topics, aesthetics, and characteristics in 32 
recent projects. Frontiers in Psychology, 13, p.1020102.

Bring a laptop with Pure Data installed. => Not required, but advised as a follow-
up task.

https://youtu.be/VmutJeu9INE
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2022.1020102/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2022.1020102/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2022.1020102/full
https://puredata.info


Warm-up Activity

After watching the video…

List themes, metaphors or 
topics that can help us talk 
about forests and climate 
change



Extinction of 

Species/Habitat
What happens if/when biodiversity collapses in the 
natural word? Will forests become tree museums? 
(Ed Chivers)

This theme involves the loss of biodiversity and the 
degradation of ecosystems. As species disappear 
and habitats are destroyed, the ecological balance 
that sustains forests is disrupted, which in turn affects 
the climate and vice versa.

· Mighty Oak
· Tree Museum
· Tread(Lightly)



Tree as an Antique
Trees are your best antiques (Alexander Smith)

This theme focuses on trees as historical artefacts that are 
also fragile in the face of modern environmental threats. This 
perspective acknowledges the longevity and role of trees and 
can also draw attention to the urgent environmental changes 
threatening them. Trees can be seen not only as relics of the 
past but also as symbols of what could be lost if climate 
change continues progressing.

· Mighty Oak
· The Walking Tree
· A Tree Listens to Itself



Making Visible the 

Invisible
If a tree falls in the forest there are other trees listening (Peter 
Wohlleben)

This theme exposes hidden environmental processes and 
highlights ecological interdependencies that tend to be unnoticed. 
This can help raise awareness of the natural world and help 
people understand the invisible impacts of climate change.

· Dendrophone
· Tree Museum
· Tread(Lightly)
· Resonant Groove
· A Tree Listens to Itself
· Leaves Echo
· In Touch



Rhizomatic 

Interconnections/Communities
The trees soon revealed startling secrets. I discovered that they are in a web 
of interdependence, linked by a system of underground channels, where they 
perceive and connect and relate with an ancient intricacy and wisdom that 
can no longer be denied. (Suzanne Simard)

As we sense a tree, the city turns into our forest, and the forest becomes our 
city (Bardia Hafizi)

In this theme, the concept of rhizomatic interconnections is drawn from 
Deleuze and Guattari’s philosophical framework, described as a non-
hierarchical, decentralised way of thinking about systems, communities, and 
relationships. Here, the emphasis lays on how trees and ecosystems are 
interconnected in ways that resemble rhizomes, with multiple, non-linear 
relationships of exchange, support, and communication.

· Dendrophone
· The Walking Tree
· A Tree Listens to Itself
· Leaves Echo
· In Touch



Human-Environment 

Interactions/(Re-)Connecting 

with the Environments
I hope my piece might engage the audience with climate change, by giving 
consideration to their own connection to the forest environment, specifically 
the Oak tree (Kate Anderson)

I aim to create an immersive experience that invites participants to actively 
engage with their surroundings (Rosa Sungjoo Park)

In this theme, the human-environment interactions are seen as a mechanism 
to (re-)connect with the environment and promote environmental 
consciousness. This theme involves human interaction with nature as a way 
to raise awareness of ecological concerns such as climate change by 
interacting with augmented natural systems that can help us interpret the 
state of forests and the broader environment.

· Within and Between
· Dendrophone
· Mighty Oak
· Tread(Lightly)
· A Tree Listens to Itself
· Leaves Echo
· In Touch



Tree as a Cybernetic System

A cyborg is a cybernetic organism, a hybrid of machine and 
organism, a creature of social reality as well as a creature of fiction 
(Donna Haraway)

Is this cybernetic tree a contradiction, or can technology live in 
peace with the forest, and even help it thrive? (Austin Blanton)

In this theme, the tree is seen as a cybernetic system, which 
blends the boundaries between humans, machines, and the 
political/social implications of technology. The tree represents a 
fusion of the organic and the mechanical that transcends traditional 
boundaries, in which the lines between the natural and the artificial 
are blurred. This challenges established hierarchies and offers new 
possibilities for understanding social and political relationships in 
the context of a forest.

· The Walking Tree
· Resonant Groove
· A Tree Listens to Itself



WP1
Customised data logger
+Featured sound 
installation: 
Dendrophone





• multi-channel installation (spatial)

• one year duration (technical / aesthetic)

• autonomous system | self-sustaining | low impact 

• robust but affordable / reproduceable (DIY)

• respond to data: real-time environmental

• public!

Featured sound installation



sensingtheforest.github.io/exhibition/your-sonic-forest-data-logger-mike-bell-and-catrina-james/



Customised data logger



Your Sonic Forest | Data Logger | Mike Bell  Catrina James

Video recorded by Shuoyang Zheng

About: We use data loggers like this to measure a range of environmental variables that help us to understand the carbon balance of the forest. Here, we are measuring air temperature, relative humidity, wind speed, photosynthetically active radiation, net radiation and carbon dioxide concentration. The system is powered by a solar panel, and data is sent via a cellular modem to an online server that the artists can access.

More info: https://sensingtheforest.github.io/exhibition/your-sonic-forest-data-logger-mike-bell-and-catrina-james/

http://www.youtube.com/watch?v=OIY0ZzOScsY


Customised web server & web client in PureData

http://159.65.116.195:3000/stf/straits_1min/



Customised web server & web client in PureData



Customised web server & web client in PureData



Willows Green Trail

Alice Holt Forest



Willows Green Trail

Alice Holt Forest

Dendrophone Site

Alice Holt Forest



Dendrophone

Dendrophone Site

Alice Holt Forest



Dendrophone

Measurement 

Sketches



Dendrophone

Tree ‘hosts’



Dendrophone

Speaker 

Orientation



Dendrophone

Speaker Wiring





Featured soundinstallation

sensingtheforest.github.io/exhibition/your-sonic-forest-dendrophone-peter-batchelor/



Featured soundinstallation

sensingtheforest.github.io/exhibition/your-sonic-forest-dendrophone-peter-batchelor/





Equipment Schematic



Equipment Schematic

c.0.56A 

(0.07A per unit)

c.0.3A 

(0.15A per unit)

c.0.1A 

(0.15A per unit)

c.0.05A 

Overall Draw: c.1A



Equipment Schematic

c.0.56A 

(0.07A per unit)

c.0.3A 

(0.15A per unit)

c.0.1A 

c.0.05A 

Overall Draw: c.1A

0.1A-c.2.4A







The piece isn’t meant to startle, it’s meant for people 

who are ready to discover. In fact, I never do a work 

where everybody stops and notices it, I want at least 

50% of the people to walk through it without noticing it.

Most of the people who don’t know what it is take it as 

a beautiful anomaly that they found ... something 

inadvertent that they take as their own. I think that by 

not claiming it myself I allow them to claim it.

Max Neuhaus

Max Neuhaus, Time Square, 1992. 





• Relative Humidity — mapped to 
multichannel soundscapes suggestive of 
forest ‘dryness’ vs ‘wetness’

• PAR & Temperature— mapped to drones 
which suggest ‘energy’ / photosynthesis 
activity

• CO2 — mapped to ‘breathing’ sound —
slower breathing = greater CO2 uptake

DATA & Mappings





Freesound



Your Sonic Forest | Dendrophone | Peter Batchelor

Video recorded by Shuoyang Zheng

About the installation: Dendrophone is a sound installation by Peter Batchelor that transforms environmental data from the forest into an auditory experience. By converting often hidden processes into sound, the installation aims to makes complex ecological interactions tangible. It also invites listeners to tune into the forest’s acoustic ecology, by complementing the natural soundscape. Dendrophone aims to deepen the connection between people and nature, encouraging them to listen beyond the installation and embrace the rich symphony of the forest that is always present yet often overlooked.

More info: https://sensingtheforest.github.io/exhibition/your-sonic-forest-dendrophone-peter-batchelor/

http://www.youtube.com/watch?v=HYTKoBM6C0k


Activity 1
Sonification 
discussion



Break



WP1
Streamers





2x Audio streamers



Streamers’ updates



● We started from the Locusonus streambox project

https://locusonus.org/streambox/README.html

● Adjusted for the current standards we found now in the online 

community (Raspberry Pi, Darkice, Computer Music Tools)

● Added features specific to our project (solar crontab, safety 

measures, user independence)

● Eco-friendly design (3d printed PLA cases, beeswax for 

waterproofing, recycled battery protection boxes) 

● Software release and 3d print models coming! (As soon as we 

are sure it survives into the wild…) 

https://locusonus.org/streambox/README.html


sensingtheforest.github.io/listen/



http://solid41.streamupsolutions.com:8010/ (you can listen now)

http://solid41.streamupsolutions.com:8010/


Web streaming - Soundscape
This is a solar-powered system, which means it sometimes goes offline

http://solid41.streamupsolutions.com:8010/


http://solid67.streamupsolutions.com:8063/ (you can listen now…)

http://solid67.streamupsolutions.com:8063/


Web streaming - Installation
This is a solar-powered website, which means it sometimes goes offline

http://solid67.streamupsolutions.com:8063/


● Designing for the forest isn’t easy!

● Solar power is a welcome and reliable 

solution for DIY projects that have no 

mains, but if you have no direct 

sunlight be ready for a bumpy ride…

● With DIY materials, sound quality is a 

complex matter.

● 3d printing if fun, affordable, and 

freeCAD is there for you to use it!



Streamers’ Log

27-Nov-2024 07:44:07 - status_darkice() - Darkice is running.

27-Nov-2024 07:44:07 - check_usb0_ip() - usb0 ip address: 192.168.225.39

27-Nov-2024 07:44:33 - record.sh - Recorded 2024-11-27_0739.wav

27-Nov-2024 07:44:33 - solar-crontab.py - Executed command for ratio 0.0 at time 07:39:33

27-Nov-2024 07:44:37 - status_darkice() - Darkice is running.

27-Nov-2024 07:44:37 - check_usb0_ip() - usb0 ip address: 192.168.225.39

27-Nov-2024 07:45:02 - battery.py - Battery Voltage: 12.35 V

27-Nov-2024 07:45:07 - status_darkice() - Darkice is running.

27-Nov-2024 07:45:07 - check_usb0_ip() - usb0 ip address: 192.168.225.39

27-Nov-2024 07:45:33 - solar-crontab.py - Sunrise: 2024-11-27 07:40:02+00:00, Sunset: 

2024-11-27 16:02:05+00:00, Solar Noon: 2024-11-27 11:51:03+00:00

27-Nov-2024 07:45:33 - solar-crontab.py - Sleeping until next event in 14729.61874 seconds

27-Nov-2024 07:45:37 - status_darkice() - Darkice is running.

27-Nov-2024 07:45:38 - check_usb0_ip() - usb0 ip address: 192.168.225.39





https://streams.soundtent.org/2025/streams/utc1_-bdb0fd0f-4e5e-45d9-a967-d5b3ef37d7c9

https://streams.soundtent.org/2025/streams/utc1_-bdb0fd0f-4e5e-45d9-a967-d5b3ef37d7c9
https://streams.soundtent.org/2025/streams/utc1_-bdb0fd0f-4e5e-45d9-a967-d5b3ef37d7c9
https://streams.soundtent.org/2025/streams/utc1_-bdb0fd0f-4e5e-45d9-a967-d5b3ef37d7c9
https://streams.soundtent.org/2025/streams/utc1_-bdb0fd0f-4e5e-45d9-a967-d5b3ef37d7c9
https://streams.soundtent.org/2025/streams/utc1_-bdb0fd0f-4e5e-45d9-a967-d5b3ef37d7c9
https://streams.soundtent.org/2025/streams/utc1_-bdb0fd0f-4e5e-45d9-a967-d5b3ef37d7c9
https://streams.soundtent.org/2025/streams/utc1_-bdb0fd0f-4e5e-45d9-a967-d5b3ef37d7c9
https://streams.soundtent.org/2025/streams/utc1_-bdb0fd0f-4e5e-45d9-a967-d5b3ef37d7c9
https://streams.soundtent.org/2025/streams/utc1_-bdb0fd0f-4e5e-45d9-a967-d5b3ef37d7c9
https://streams.soundtent.org/2025/streams/utc1_-bdb0fd0f-4e5e-45d9-a967-d5b3ef37d7c9
https://streams.soundtent.org/2025/streams/utc1_-bdb0fd0f-4e5e-45d9-a967-d5b3ef37d7c9


https://streams.soundtent.org/2025/streams/utc1_-a8d83b33-b71e-4c90-aaf4-0a6b4c4ef4ad

https://streams.soundtent.org/2025/streams/utc1_-a8d83b33-b71e-4c90-aaf4-0a6b4c4ef4ad
https://streams.soundtent.org/2025/streams/utc1_-a8d83b33-b71e-4c90-aaf4-0a6b4c4ef4ad
https://streams.soundtent.org/2025/streams/utc1_-a8d83b33-b71e-4c90-aaf4-0a6b4c4ef4ad
https://streams.soundtent.org/2025/streams/utc1_-a8d83b33-b71e-4c90-aaf4-0a6b4c4ef4ad
https://streams.soundtent.org/2025/streams/utc1_-a8d83b33-b71e-4c90-aaf4-0a6b4c4ef4ad
https://streams.soundtent.org/2025/streams/utc1_-a8d83b33-b71e-4c90-aaf4-0a6b4c4ef4ad
https://streams.soundtent.org/2025/streams/utc1_-a8d83b33-b71e-4c90-aaf4-0a6b4c4ef4ad
https://streams.soundtent.org/2025/streams/utc1_-a8d83b33-b71e-4c90-aaf4-0a6b4c4ef4ad
https://streams.soundtent.org/2025/streams/utc1_-a8d83b33-b71e-4c90-aaf4-0a6b4c4ef4ad
https://streams.soundtent.org/2025/streams/utc1_-a8d83b33-b71e-4c90-aaf4-0a6b4c4ef4ad
https://streams.soundtent.org/2025/streams/utc1_-a8d83b33-b71e-4c90-aaf4-0a6b4c4ef4ad


https://soundtent.org/reveil/#/

https://soundtent.org/reveil/


https://freesound.org/people/sensingtheforest/#packs

https://freesound.org/people/sensingtheforest/


WP1
Next









sensingtheforest.github.io/exhibition/your-sonic-forest-online-survey/



WP2
Community science 
intervention with forests 
and climate data





WP2
Hackathon



sensingtheforest.github.io/2024/11/12/hackathon-at-northern-research-station-edinburgh-day-1/



sensingtheforest.github.io/2024/11/12/hackathon-at-northern-research-station-edinburgh-day-2/



Sensing the Forest Hands-on Demonstration: How a Tree Talker Works by George Xenakis

Sensing the Forest Hands-on Demonstration: How a Tree Talker Works by George Xenakis

In this presentation, George Xenakis provides a hands-on demonstration of how a tree talker sensor works, which is installed on a Scottish spruce tree. 
George also introduces the increment borer, which is used to extract a section of wood tissue from a tree to determine the age of the tree. It is possible to count the number of rings in the core sample and to infer the age of the tree as well as the growth rate. These procedures can inform the Sensing the Forest project and the custom design of a DIY tree talker.  

Georgios Xenakis is a Senior Scientist at Forest Research. His work focuses on measuring the carbon, water and energy balances of upland Sitka spruce plantations. Using micrometeorological techniques and eco-physiological process-based models, George quantifies the effect forest management has on carbon dynamics. His other research focuses on the drought effect on trees.

https://www.forestresearch.gov.uk

## Sensing the Forest

Sensing the Forest is a project funded by the UKRI Arts and Humanities Research Council that aims to raise awareness among forest visitors/aficionados, artists, scientists, and the general public about the connection between forests and climate change. Community building will centre on looking at a better understanding of forest behaviour using complex scientific data in creative and artistic ways.

https://sensingtheforest.github.io

http://www.youtube.com/watch?v=uGEq9BrhNNw


WP2
Tree talker (hardware)





https://sensingtheforest.github.io/2025/05/05/design-of-cost-effective-iot-dendrometer-sensor-for-environmental-monitoring/

https://sensingtheforest.github.io/2025/05/05/design-of-cost-effective-iot-dendrometer-sensor-for-environmental-monitoring/
https://sensingtheforest.github.io/2025/05/05/design-of-cost-effective-iot-dendrometer-sensor-for-environmental-monitoring/
https://sensingtheforest.github.io/2025/05/05/design-of-cost-effective-iot-dendrometer-sensor-for-environmental-monitoring/
https://sensingtheforest.github.io/2025/05/05/design-of-cost-effective-iot-dendrometer-sensor-for-environmental-monitoring/
https://sensingtheforest.github.io/2025/05/05/design-of-cost-effective-iot-dendrometer-sensor-for-environmental-monitoring/
https://sensingtheforest.github.io/2025/05/05/design-of-cost-effective-iot-dendrometer-sensor-for-environmental-monitoring/
https://sensingtheforest.github.io/2025/05/05/design-of-cost-effective-iot-dendrometer-sensor-for-environmental-monitoring/
https://sensingtheforest.github.io/2025/05/05/design-of-cost-effective-iot-dendrometer-sensor-for-environmental-monitoring/
https://sensingtheforest.github.io/2025/05/05/design-of-cost-effective-iot-dendrometer-sensor-for-environmental-monitoring/
https://sensingtheforest.github.io/2025/05/05/design-of-cost-effective-iot-dendrometer-sensor-for-environmental-monitoring/
https://sensingtheforest.github.io/2025/05/05/design-of-cost-effective-iot-dendrometer-sensor-for-environmental-monitoring/
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Customised tree talker

http://159.65.116.195:3000/stf/northern/



WP2
Tree talker (software)



Activity 2
Sonification/
visualisation activity



WP2
Next





6 participants 

Test a custom-made tree-talker prototype from home

June-August 2025

We will meet online four times (1h/session) via a

Zoom call with a group of six participants.

Gain essential insights that could shape the future

implementation of the tree talker.

User study
Sensing the Forest at Northern Station: Participatory 
design of a tree talker prototype



Final thoughts

List themes, metaphors or 
topics that can help us talk 
about forests and climate 
change



Thank you!

Partners

Collaborators
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