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Kia ora!

• New national research institute for environment, 

agriculture, forestry

• Formed on 1 July 2025

• ~2300 employees, 1600 researchers

Lincoln, New Zealand



Karakia

Let the strength and life force of the metaphysical 

domain

Be with each and every one of us

Freeing our path from obstruction

So that our words, mana, love, and language are 

upheld

​​​​​​​Permanently fixed, established and understood!

​​​​​​​Forward together

Piwakawaka 

(fantail)



Ecosystem services for landscape planning and design

1. What are ecosystem services?

2. Measuring and mapping ecosystem services

3. Simulating future scenarios

4. Integration into planning and design 
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Ecosystem services are the benefits nature gives us

Provisioning services Regulating services Cultural services

1. What are ecosystem services?



The importance of an ecosystem services perspective

Demonstrate the 

importance of nature

1. What are ecosystem services?

Avoid trade-offs More sustainable 

futures



2. Measuring and mapping ecosystem services

Richards et al. 2020, Urban Forestry and Urban Greening 

Cooling effect of vegetation
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Richards et al. 2020, Urban Forestry and Urban Greening 

Cooling effect of vegetation

Turf ShrubTree over turf Tree with shrub 

understorey

Unmanaged vegetation

Increasing structural complexity
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Cooling effect of vegetation

Richards et al. 2020, Urban 

Forestry and Urban 

Greening 
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Tree benefits for livestock heat stress



2. Measuring and mapping ecosystem services

Tree benefits for livestock heat stress

Richards et al. 2024 Global Change Biology

Radiation

Humidity

Wind

Air 

temperature

Wind Humidity

Have relatively small impacts 

on heat stress

Direction varies depending on 

context and type of trees



2. Measuring and mapping ecosystem services

Tree benefits for livestock heat stress

Richards et al. 2024 Global Change Biology

Radiation

Humidity

Wind

Air 

temperature

Large impact         Large but 

           variable

Always positive impacts

Radiation Air 

temperature
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Tree benefits for livestock heat stress

Richards et al. 2024 Global Change Biology

Heat stress

High

Low

Tree benefit

High

Low
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Social media data as an indicator of recreational value

Song et al 2020. Land Use & Urban Planning

Song et al. 2020 Scientific Reports

Richards and Friess 2015. Ecological Indicators

Richards and Tuncer 2017. Ecosystem Services
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2. Measuring and mapping ecosystem services

Social media data as an indicator of recreational value

Song et al 2020. Land Use & Urban Planning

Song et al. 2020 Scientific Reports

Richards and Friess 2015. Ecological Indicators

Richards and Tuncer 2017. Ecosystem Services

Social media data as an indicator of recreational value

1. Extract geotagged images 

from social media

2. Infer content using machine 

learning image recognition

3. Model spatial occurrence in 

environment

Plant photographs

Animal photographs
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3. Simulating future scenarios

Testing new scenarios: Tengah Forest Town 
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3. Simulating future scenarios

Testing new scenarios: Tengah Forest Town 

Tan et al. 2021. Frontiers in Environmental Science

Runoff retained Noise attenuated Temperature reduced

PM10 removed Soil erosion prevented



3. Simulating future scenarios

2025 update: Tengah Forest Town

Tan et al. 2021. Frontiers in Environmental Science

Under construction (2025)
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Mackenzie Country, New Zealand
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Potential future land uses developed by team and Lincoln Uni



3. Simulating future scenarios

Mackenzie Country, New Zealand

Potential future land uses developed by team and Lincoln Uni

Tuna aquaculture

Salmon 

aquaculture

Mosaic

Hard wheat

Vineyards

Irrigated dairy

Mānuka honey

Dryland grazing Deer Merino

Silvopastoral

Tunnel houses

Intensive horticulture



4. Planning and design

1. Guidelines and information

2. Software

3. Digital planning tools

4. Artificial intelligence



4. Planning and design

Guidelines and information

Guide for landscape architects available free here:
https://ethz.ch/content/dam/ethz/special-interest/dual/fcl-
dam/doc/LR_FCL_Benefits_of_Tropical_Urban_Vegetation_050820.pdf

https://ethz.ch/content/dam/ethz/special-interest/dual/fcl-dam/doc/LR_FCL_Benefits_of_Tropical_Urban_Vegetation_050820.pdf
https://ethz.ch/content/dam/ethz/special-interest/dual/fcl-dam/doc/LR_FCL_Benefits_of_Tropical_Urban_Vegetation_050820.pdf


4. Planning and design

Software

https://github.com/drexrichards/ncs2020 

https://github.com/drexrichards/ncs2020
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Software https://github.com/manaakiwhenua/hbrc 

https://github.com/manaakiwhenua/hbrc


https://mwlr.nz/ncp-christchurch

Digital planning tools

4. Planning and design

https://mwlr.nz/ncp-christchurch


4. Planning and design

Digital planning tools https://www.selwyn.govt.nz/news-And-events/news/mapping-the-blue-green-benefits-of-ecosystem-services-in-rolleston 

https://www.selwyn.govt.nz/news-And-events/news/mapping-the-blue-green-benefits-of-ecosystem-services-in-rolleston


4. Planning and design

Digital planning tools



4. Planning and design

Artificial intelligence

Automated reports

84 cities around the world

Richards et al. 2024. People & Nature
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4. Planning and design

Artificial intelligence

David Worden + MidJourney



4. Planning and design

Artificial intelligence

Selwyn District Council, 

Christchurch City Council, Kāinga 

Ora, NZTA, Environment 

Canterbury, Greater Christchurch 

Partnership



4. Planning and design

Artificial intelligence

Richards and Worden 2024. npj Climate Action

• Responsible and ethical applications of AI

• Risks of misinformation and other nefarious 

uses

• Energy and carbon costs



Ecosystem services for landscape planning and design

1. Ecosystem services are key to successful futures

2. To plan and design, we need to quantify ecosystem services

3. Simulation must play a bigger role in design

4. Science must connect to policy at national, regional, and local scales

Contact: Dan Richards

richardsd@landcareresearch.co.nz 
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