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New software for designing sustainable cities
June 21, 2021

Stanford University

By 2050, more than 70% of the world's population will live in cities. Researchers have
developed software that shows city planners where to invest in nature to improve people's lives
and save billions of dollars.
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FULL STORY

New technology could help cities around the world improve people's lives while saving
billions of dollars. The free, open-source software developed by the Stanford Natural
Capital Project creates maps to visualize the links between nature and human
wellbeing. City planners and developers can use the software to visualize where
investments in nature, such as parks and marshlands, can maximize benefits to
people, like protection from flooding and improved health.

"This software helps design cities that are better for both people and nature," said Anne Guerry, Chief Strategy
Officer and Lead Scientist at the Natural Capital Project. "Urban nature is a multitasking benefactor -- the trees
on your street can lower temperatures so your apartment is cooler on hot summer days. At the same time,
they're soaking up the carbon emissions that cause climate change, creating a free, accessible place to stay
healthy through physical activity and just making your city a more pleasant place to be."

By 2050, experts expect over 70 percent of the world's people to live in cities -- in the United States, more than
80 percent already do. As the global community becomes more urban, developers and city planners are
increasingly interested in green infrastructure, such as tree-lined paths and community gardens, that provide a
stream of benefits to people. But if planners don't have detailed information about where a path might
encourage the most people to exercise or how a community garden might buffer a neighborhood from flood
risk while helping people recharge mentally, they can't strategically invest in nature.

"We're answering three crucial questions with this software: where in a city is nature providing what benefits to
people, how much of each benefit is it providing and who is receiving those benefits?" said Perrine Hamel, lead
author on a new paper about the software published in Urban Sustainability and Livable Cities Program Lead
at the Stanford Natural Capital Project at the time of research.

https://www.sciencedaily.com/


The software, called Urban InVEST, is the first of its kind for cities and allows for the combination of
environmental data, like temperature patterns, with social demographics and economic data, like income
levels. Users can input their city's datasets into the software or access a diversity of open global data sources,
from NASA satellites to local weather stations. The new software joins the Natural Capital Project's existing
InVEST software suite, a set of tools designed for experts to map and model the benefits that nature provides
to people.

To test Urban InVEST, the team applied the software in multiple cities around the world: Paris, France;
Lausanne, Switzerland; Shenzhen and Guangzhou, China; and several U.S. cities, including San Francisco
and Minneapolis. In many cases, they worked with local partners to understand priority questions -- in Paris,
candidates in a municipal election were campaigning on the need for urban greenery, while in Minneapolis,
planners were deciding how to repurpose underused golf course land.

Running the numbers

In Shenzhen, China, the researchers used Urban InVEST to calculate how natural infrastructure like parks,
grassland and forest would reduce damages in the event of a severe, once-in-one-hundred years storm. They
found that the city's nature would help avoid $25 billion in damages by soaking up rain and diverting
floodwaters. They also showed that natural infrastructure -- like trees and parks -- was reducing the daily air
temperature in Shenzhen by 5.4 degrees Fahrenheit (3 degrees Celsius) during hot summer days, providing a
dollar value of $71,000 per day in benefits to the city.

Targeting inequities

Nature is often distributed unevenly across cities -- putting lower-income people at a disadvantage. Data show
that lower-income and marginalized communities often have less access to nature in cities, meaning they are
unable to reap the benefits, like improved mental and physical health, that nature provides to wealthier
populations.

In Paris, the researchers looked at neighborhoods without access to natural areas and overlaid income and
economic data to understand who was receiving benefits from nature. The software helped determine where
investments in more greenspace -- like parks and bike paths -- could be most effective at boosting health and
wellbeing in an equitable way.

Planning for a greener future

In the Minneapolis-St. Paul, Minnesota region, golf revenue is declining. The downturn has created an
appealing opportunity for private golf courses to sell off their land for development. But should developers
create a new park or build a new neighborhood? Urban InVEST showed how, compared to golf courses, new
parks could increase urban cooling, keep river waters clean, support bee pollinators and sustain dwindling
pockets of biodiversity. New residential development, on the other hand, would increase temperatures, pollute
freshwater and decrease habitat for bees and other biodiversity.

Healthy city ecosystems

Urban InVEST is already seeing use outside of a research setting -- it recently helped inform an assessment of
how nature might help store carbon and lower temperatures in 775 European cities.

"Cities, more than any other ecosystems, are designed by people. Why not be more thoughtful about how we
design the places where most of us spend our time?" said Guerry, also an author on the paper. "With Urban
InVEST, city governments can bring all of nature's benefits to residents and visitors. They can address
inequities and build more resilient cities, resulting in better long-term outcomes for people and nature."

Story Source:

Materials provided by Stanford University. Original written by Sarah Cafasso. Note: Content may be edited
for style and length.

https://news.stanford.edu/press-releases/2021/06/21/designing-sustainable-cities/
http://www.stanford.edu/


Cite This Page:

Stanford University. "New software for designing sustainable cities." ScienceDaily. ScienceDaily, 21 June 2021.
<www.sciencedaily.com/releases/2021/06/210621084029.htm>.

Journal Reference:

1. P. Hamel, A. D. Guerry, S. Polasky, B. Han, J. A. Douglass, M. Hamann, B. Janke, J. J. Kuiper, H. Levrel,
H. Liu, E. Lonsdorf, R. I. McDonald, C. Nootenboom, Z. Ouyang, R. P. Remme, R. P. Sharp, L. Tardieu, V.
Viguié, D. Xu, H. Zheng, G. C. Daily. Mapping the benefits of nature in cities with the InVEST
software. npj Urban Sustainability, 2021; 1 (1) DOI: 10.1038/s42949-021-00027-9

MLA APA Chicago

RELATED STORIES

How People in Cities Get a Health Boost from Nature
May 10, 2021 — Trees lining a street may encourage people to take a longer stroll or choose to bike to work.
New research shows how access to natural areas in cities can improve human health by supporting physical ...

Visible from Outer Space, Detroit's Unofficial Pathways Could Play Important Role in Land Redevelopment
Sep. 24, 2019 — As neighborhood and city planners design ways to reuse vacant land in cities like Detroit, a
researcher is urging them to look at the footpaths of people who already live there -- ...

How to Consider Nature's Impact on Mental Health in City Plans
July 24, 2019 — An international team has created a framework for how city planners and municipalities
around the world can start to measure the mental health benefits of nature and incorporate those into plans
and ...

Study Assesses Climate Change Vulnerability in Urban America
Aug. 31, 2016 — One of the first efforts to systematically assess how cities are preparing for climate change
shows that city planners have yet to fully assess their vulnerability to climate change, leaving serious ...

FROM AROUND THE WEB

ScienceDaily shares links with sites in the TrendMD network and earns revenue from third-party advertisers,
where indicated.

Effects of internal and external planning factors on park cooling intensity: field measurement of
urban parks in Gold Coast, Australia
Jian Zhang et al., AIMS Environmental Science, 2019

The influence of Typhoon Mangkhut on urban green space and biomass in Shenzhen, China
Yunyu TIAN et al., Acta Ecologica Sinica, 2019

Designing better cycling infrastructure
Anne Lusk, The BMJ: Research, 2020

Presentation of natural objects in Paris and Warsaw: remarkable trees of two periurban woods
Paul Arnould et al., Natures Sciences Sociétés, 2010

http://dx.doi.org/10.1038/s42949-021-00027-9
https://www.sciencedaily.com/releases/2021/05/210510161457.htm
https://www.sciencedaily.com/releases/2019/09/190924090508.htm
https://www.sciencedaily.com/releases/2019/07/190724155935.htm
https://www.sciencedaily.com/releases/2016/08/160831085039.htm
https://www.trendmd.com/how-it-works-readers?utm_source=ScienceDaily&utm_medium=referral&utm_campaign=SD_Widget
http://www.aimspress.com/article/doi/10.3934/environsci.2019.6.417?utm_source=TrendMD&utm_medium=cpc&utm_campaign=AIMS_Environmental_Science_TrendMD_1
https://www.sciengine.com/doi/10.5846/stxb201903040399?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Acta_Ecologica_Sinica_TrendMD_1
https://www.bmj.com/content/368/bmj.m848?utm_source=TrendMD&utm_medium=cpc&utm_campaign=The_BMJ%253A_Research_TrendMD_1
https://www.sciengine.com/doi/10.1051/nss:2004021?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Natures_Sciences_Soci%25C3%25A9t%25C3%25A9s_TrendMD_1


About This Site  |  Staff  |  Reviews  |  Contribute  |  Advertise  |  Privacy Policy  |  Editorial Policy  |  Terms of Use

Copyright 2021 ScienceDaily or by other parties, where indicated. All rights controlled by their respective owners.
Content on this website is for information only. It is not intended to provide medical or other professional advice.
Views expressed here do not necessarily reflect those of ScienceDaily, its staff, its contributors, or its partners.

Financial support for ScienceDaily comes from advertisements and referral programs, where indicated.

Recommendations From FDA-AACR Workshop to Increase African American Representation in
Multiple Myeloma Clinical Trials
Cardiology Advisor, 2020

Protecting health in dry cities: considerations for policy makers
Howard Frumkin et al., The BMJ: Research, 2020

Long-Term Exposure to Mediterranean Diet May Promote Healthy Aging, Ease Psychological Stress, 

Endocrinology Advisor, 2020

Designing healthy communities: A walkability analysis of LEED-ND
Adriana A. Zuniga-Teran et al., Frontiers of Architectural Research, 2016

Powered by

Free Subscriptions

Get the latest science news with ScienceDaily's free email newsletters, updated daily and weekly. Or view
hourly updated newsfeeds in your RSS reader:

  Email Newsletters

  RSS Feeds

Follow Us

Keep up to date with the latest news from ScienceDaily via social networks:

  Facebook

  Twitter

  LinkedIn

Have Feedback?

Tell us what you think of ScienceDaily -- we welcome both positive and negative comments. Have any
problems using the site? Questions?

  Leave Feedback

  Contact Us

https://www.sciencedaily.com/about.htm
https://www.sciencedaily.com/staff.htm
https://www.sciencedaily.com/reviews.htm
https://www.sciencedaily.com/contribute.htm
https://www.sciencedaily.com/advertise.htm
https://www.sciencedaily.com/privacy.htm
https://www.sciencedaily.com/editorial.htm
https://www.sciencedaily.com/terms.htm
https://www.sciencedaily.com/copyright.htm
https://www.cancertherapyadvisor.com/home/cancer-topics/hematologic-cancers/?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Cardiology_Advisor_TrendMD_1
https://www.bmj.com/content/371/bmj.m2936?utm_source=TrendMD&utm_medium=cpc&utm_campaign=The_BMJ%253A_Research_TrendMD_1
https://www.gastroenterologyadvisor.com/general-gastroenterology/long-term-exposure-to-a-mediterranean-diet-positively-alters-stress/?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Cardiology_Advisor_TrendMD_1
https://www.sciengine.com/doi/10.1016/j.foar.2016.09.004?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Frontiers_of_Architectural_Research_TrendMD_1
https://www.trendmd.com/how-it-works-readers
https://www.sciencedaily.com/newsletters.htm
https://www.sciencedaily.com/newsfeeds.htm
https://www.facebook.com/sciencedaily
https://twitter.com/sciencedaily
https://www.linkedin.com/company/sciencedaily
https://www.sciencedaily.com/contact.htm


— CCPA: Do Not Sell My Information — — GDPR: Privacy Settings —


