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Introduction and Subject

Play is essential for healthy child development.’ Outdoor play, along with the risks that come

with it, offers additional unique benefits to children.*?

Unfortunately, climate change is changing the landscape of children’s outdoor play, with more
frequent and extreme weather events.* The impacts of climate change are expected to grow, with
nearly 3 billion people living outside the ideal temperature zone by the end of the century.®
Children will bear a disproportionate share of the climate change burden, affecting their

wellbeing in a myriad of direct and indirect ways.®
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We examine the potential benefits of outdoor play in the context of climate change and
pedagogical opportunities for environmental learning. We also share evidence on how climate
change, through factors such as extreme temperatures, wildfire smoke, and flooding impact
children’s outdoor play and the growing body of evidence on how to adapt outdoor play to these

impacts.

Opportunities and Problems

e Outdoor play provides pedagogical opportunities to teach children about nature generally,

and climate change specifically.o

e Climate change negatively impacts the health and wellbeing of young people.si0 Against this

backdrop, the many health benefits of outdoor play:s are notable.

e Children engaged in outdoor play will be exposed to increased air temperature, including

through extreme heat events4, alongside increases to the temperatures of play spaces.ii2
o Wildfires, and resulting smoke, will become more prevalent in some parts of the world.:s

e Storms and flooding, in addition to damaging outdoor spacesi, can deposit sediment, which

can contain various toxinsis.

Research Context

Research into climate change and outdoor play is a new and rapidly growing area of scholarship.
Findings come from a variety of disciplines, including education’'¢, sports medicine'’,
occupational therapy'®, environmental research'**, urban planning11 and pediatrics®*.
Unfortunately, a lack of consistency in language and terminology can make it difficult to find,
assess and synthesize research, and there are multiple distinct, but potentially overlapping,

terms in use.

Key Research Questions

e What are the benefits of outdoor play in the context of climate change? How can we foster

land-based play and connections between children’s wellbeing and climate resilience?
e What are the ways in which climate change impacts outdoor play?

e How can negative impacts of climate change on outdoor play be responded to? What

Indigenous and land-based approaches can we integrate?
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Recent Research Results

Emerging research points to the importance of outdoor play in the context of climate change. It
also shows that climate change can negatively impact outdoor play through several pathways,
including making play less safe, reducing access to play, and reducing the quality of play that
occurs. However, research also highlights the potential for adaptation of play spaces in response

to climate change.

Potential benefits: There are benefits to outdoor play within the context of climate change.
Outdoor play provides an excellent forum for engaging in education about nature broadly, and
climate change specifically.?* For example, studies show that childhood experience in nature
fosters subsequent greater environmental stewardship for the natural world within adult life.?**
Further, we note that given the many negative health impacts children will experience as a result
of climate change®'?, the numerous health benefits of outdoor play** are potentially even more

relevant.

Safety: There is expected to be an increase in the number of hot days, defined as greater than
30°C.* Another consideration is heightened temperatures of surfaces, particularly artificial
surfaces, in playgrounds, when exposed to direct sunlight.'"'* This has implications for children’s
safety, given that they are less able to tolerate high temperatures for extended periods of time

than adults, and are at greater risk of heat stress, sunburns, and thermal burns.'*?

Another potential safety concern is the depositing of sediments which contain contaminants,
such as heavy metals, into play spaces after flooding or major storms.'>***#*32 This is particularly
concerning for children due to potential impacts such exposures to their developing nervous
systems. Children are also at risk as they are more likely to ingest dirt, due to play activities on

the ground as well as placing hands in their mouths.?

Access: One way reduced access to outdoor play can occur is through children remaining indoors
during extreme heat or smoke events, which has been reported in research from Australia®*?°,
Bangladesh® and Canada®® Furthermore, extreme weather events can damage play spaces, as
was seen after Hurricane Katrinal4; residents in regions that experienced flooding were also

less likely to access parks®.

Quality: There is emerging research that climate change can change the quality of children’s

play. For example, research has found that as ambient air temperatures increase, preschoolers?,
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and older children and adolescents* engage in less moderate or vigorous physical activity and
increase time spent in sedentary activities. Furthermore, research suggests that during
inclement weather children are likely to increase the amount of time spent consuming various

forms of media.**®

Adaptation: There are emerging recommendations for how play spaces can be designed to adapt
to some of these negative impacts.* Some materials, such as rubber, gravel, or artificial turf
become notably hotter than others, especially compared to natural materials, when exposed to
direct sunlight.'"'* Similarly, the colour of artificial materials can impact how hot they become,
and many artificial materials can become hot enough to cause burns even on “typical” summer
days.! Increasing shade can substantially lower temperatures'*?, particularly shade from trees

(as opposed to artificial shade sails)*.

There are important co-benefits to these adaptations.* Adding natural elements (as opposed to
concrete or rubber surfaces) improves the ability of play spaces to absorb rainwater during
storms.'®?® Furthermore, it may also positively facilitate play activities with high play value.*®
Schoolyard greening and environmental learning in schools, as well as incorporating Indigenous
ways of knowing, are burgeoning areas of scholarship and have the potential to foster greater

connections to nature and eco-centric worldviews among children.**

Beyond changes to physical spaces, it is also important to consider policy. For example,
researchers have pointed to the need to develop policies for child care which balance the need
for children to engage in outdoor play and physical activity, with the need to protect them from

negative health impacts of wildfire smoke exposure.*
Research Gaps

Most of the literature focuses on extreme heat and associated thermal effects, with
comparatively less research on other impacts, such as flooding, extreme cold, or other adverse
weather events. For example, despite increases in wildfires, and wildfire smoke, in many parts of
the world, there is a little research on how to effectively respond while maintaining access to
outdoor play. Additionally, the study settings are largely confined to manufactured play spaces,

such as playgrounds, with relatively fewer studies focused on nature-based play settings.

Conclusion and Implications for Parents, Services and Policy
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While outdoor play must be prioritized among parents and service providers so that children can
reap the many benefits, climate change impacts on children must also be considered for their
safety and well-being. In Canada, current play spaces for young children do not adequately
consider thermal comfort and sun safety in their design.? There is a need for improved policy
and safety guidelines to mitigate harmful effects of extreme heat and UV radiation in children’s

outdoor play settings? so they can spend more time engaging in quality outdoor play.

There is growing evidence on the long-term health effects of wildfire smoke**' and exposure to
environmental contaminants from floods and severe storms**. Appropriate guidelines and
policies regarding outdoor play during periods of wildfire smoke and/other adverse climate

change events need to be developed to ensure safety and wellbeing of children during outdoor

play.

While further research is needed, there is a strong body of evidence to start adapting to the
impacts of climate change on outdoor play.* Playground shade, particularly natural forms of
shade such as trees, shrubs and vines, as well as cooler and more natural playground materials,
have been shown to effectively mitigate extreme heat and hot playground surface temperatures.
1121842 Tn tandem with this, regular access to drinking water for hydration at child care centres
and access to water fountains in parks and playgrounds is critical to extend outdoor play for
children.* Of course, while various forms of adaptation are important, in terms of the design of
play spaces, it is also critical to encourage mitigation efforts, including reductions in carbon

emissions, aimed at minimizing future climate impacts.

We conclude by acknowledging that the work of mitigating and adapting to the impacts of
climate change on outdoor play requires collaboration between communities, policymakers,
educators, child care leaders, and health professionals; however, there is a clear path forward

and concrete actions that can be taken now.

References

1. Lai NK, Ang TF, Por LY, Liew CS. The impact of play on child development - a literature
review. European Early Childhood Education Research Journal. 2018 ;3;26(5):625-643.

2. Brussoni M, Gibbons R, Gray C, Ishikawa T, Sandseter EBH, Bienenstock A, et al. What is
the relationship between risky outdoor play and health in children? A systematic review.
International Journal of Environmental Research and Public Health. 2015 ;12(6):6423-6454.

©2024-2026 ABILIO | OUTDOOR PLAY



3. Tremblay MS, Gray C, Babcock S, Barnes J, Bradstreet CC, Carr D, et al. Position statement
on active outdoor play. International Journal of Environmental Research and Public Health.
2015;12(6):6475-6505.

4. TPCC. Summary for Policymakers. In: Portner H, Roberts D, Poloczanska ES, Mintenbeck K,
Tignor M, Alegria A, et al., eds. Climate Change 2022: Impacts, Adaptation, and
Vulnerability Contribution of Working Group II to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change. Cambridge, UK and New York, NY:
Cambridge University Press; 2022:3-33. d0i:10.1017/9781009325844.001

5. Weeda LJZ, Bradshaw CJA, Judge MA, Saraswati CM, Le Souéf PN. How climate change
degrades child health: A systematic review and meta-analysis. Science of the Total
Environment. 2024;920:170944.

6. Currie J, Deschénes O. Children and Climate Change: Introducing the Issue. The Future of
Children. 2016;26(1):3-9.

7. Beer T, Cook A, Kantor K. Running wild: Engaging and empowering future custodians of
place through creative nature-based play. Journal of Public Pedagogies. 2018;(3):5-19.
doi:10.15209/jpp.1143

8. Ernst J, Burcak F. Young children’s contributions to sustainability: the influence of nature
play on curiosity, executive function skills, creative thinking, and resilience. Sustainability.
2019;11(15):4212.

9. Ernst J, McAllister K, Siklander P, Storli R. Contributions to sustainability through young
children’s nature play: a systematic review. Sustainability. 2021;13(13):7443.

10. Ramadan R, Randell A, Lavoie S, Gao CX, Manrique PC, Anderson R, McDowell C, Zbukvic
I. Empirical evidence for climate concerns, negative emotions and climate-related mental
ill-health in young people: A scoping review. Early Intervention in Psychiatry.
2023;17(6):537-563.

11. Pfautsch S, Wujeska-Klause A, Walters J. Outdoor playgrounds and climate change:
Importance of surface materials and shade to extend play time and prevent burn injuries.
Building and Environment. 2022;223:109500.

12. Lehnert M, Jirmus R, Kvétonova V, Geletic¢ J, Jurek M, Stredova H, et al. Overheated
children’s playgrounds in Central European cities: The effects of surfaces and shading on

thermal exposure during hot summer days. Urban Climate. 2024;55:101873.

©2024-2026 ABILIO | OUTDOOR PLAY



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Jones SA, Lins J, Abay H, Pham K, Dittrich R. Wildfire smoke, environmental justice, and

young children in urban Pacific Northwest communities. Urban Climate. 2023;50:101581.

Bedimo-Rung AL, Thomson JL, Mowen A]J, Gustat J, Tompkins BJ, Strikmiller PK, Sothern
MS. The condition of neighborhood parks following Hurricane Katrina: development of a

post-Hurricane assessment instrument. Journal of Physical Activity and Health.
2008;5(1):45-57.

Teron L, Louis-Charles HM, Nibbs F, Uppalapati SS. Establishing a toxics mobility
inventory for climate change and pollution. Sustainability. 2019;12(4):226-234.

Vanos J, Pfautsch S. Building and school-playground design to protect from weather
extremes. In: Hyndman B, Vanos ], eds. The impact of extreme weather on school education
. London: Routledge; 2023.

Bernard P, Chevance G, Kingsbury C, Baillot A, Romain AJ, Molinier V, Gadais T, Dancause
KN. Climate change, physical activity and sport: a systematic review. Sports Medicine.
2021;51(5):1041-1059.

Karaba Backstrom M, Lundgreen E, Slaug B. Mitigating the effects of climate change in
children’s outdoor play environments. Scandinavian Journal of Occupational Therapy.
2024;31(1):1-13.

Vanos JK. Children’s health and vulnerability in outdoor microclimates: A comprehensive

review. Environment International. 2015;76:1-15.

Han I, Whitworth KW, Christensen B, Afshar M, An Han H, Rammah A, Oluwadairo T,
Symanski E. Heavy metal pollution of soils and risk assessment in Houston, Texas following
Hurricane Harvey. Environmental Pollution. 2022;296:118717.

Rotkin-Ellman M, Solomon G, Gonzales CR, Agwaramgbo L, Mielke HW. Arsenic
contamination in New Orleans soil: Temporal changes associated with flooding.
Environmental Research. 2010;110(1):19-25.

Koepp AE, Lanza K, Byrd-Williams C, Bryan AE, Gershoff ET. Ambient temperature
increases and preschoolers’ outdoor physical activity. JAMA Pediatrics. 2023;177(5):539-
540.

Oberman R, Sainz GM. Critical thinking, critical pedagogy and climate change education.
In: Oberman R, Martinez Sainz G, eds. Teaching for social justice and sustainable

development across the primary curriculum. Routledge; 2021.

©2024-2026 ABILIO | OUTDOOR PLAY



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Jukes S. Responding to climate change through outdoor environmental education:
Pedagogy for confronting a crisis. In: Jukes S, editor. Learning to confront ecological
precarity: Engaging with more-than-human worlds. Cham: Springer Nature Switzerland;
2023:205-222. doi:10.1007/978-3-031-34200-4 11

Hoover KS. Children in nature: exploring the relationship between childhood outdoor
experience and environmental stewardship. Environmental Education Research.
2021;27(6):894-910.

Broom C. Exploring the relations between childhood experiences in nature and young
adults’ environmental attitudes and behaviours. Australian Journal of Environmental
Education. 2017;33(1):34-47.

Drescher M, Kim YH, Warriner GK. Private landowners’ childhood nature experiences
affect their feelings of connectedness-to-nature and land stewardship as adults. Biological
Conservation. 2022;274:109713.

Kennedy E, Olsen H, Vanos ], Vecellio D], Desat M, Richters K, et al. Reimagining spaces
where children play: developing guidance for thermally comfortable playgrounds in
Canada. Canadian Journal of Public Health. 2021;112(4):706-713.

Mielke HW, Gonzales CR, Cahn E, Brumfield J, Powell ET, Mielke PW. Soil arsenic surveys
of New Orleans: localized hazards in children’s play areas. Environmental Geochemistry
and Health. 2010;32(5):431-440.

Horney JA, Stone KL, Karaye IM, Rauscher EA. Resident perceptions of environmental
pollution in recreational areas flooded by Hurricane Harvey in Houston, Texas. Journal of
Environmental Health. 2020;83(1):8-17.

Bodenreider C, Wright L, Barr O, Xu K, Wilson S. Assessment of social, economic, and
geographic vulnerability pre- and post-Hurricane Harvey in Houston, Texas. Environmental
Justice. 2019;12(4):182-193.

Crawford SE, Brinkmann M, Ouellet JD, Lehmkuhl F, Reicherter K, Schwarzbauer ], et al.
Remobilization of pollutants during extreme flood events poses severe risks to human and
environmental health. Journal of Hazardous Materials. 2022;421:126691.

Williamson R, Banwell C, Calear AL, LaBond C, Leach LS, Olsen A, Walsh EI, Zulfigar T,
Sutherland S, Phillips C. Bushfire smoke in our eyes: Community perceptions and

responses to an intense smoke event in Canberra, Australia. Frontiers in Public Health.

©2024-2026 ABILIO | OUTDOOR PLAY



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

2022;10:793312. do0i:10.3389/fpubh.2022.793312

Campbell SL, Anderson CC, Wheeler AJ, Cook S, Muster T, Johnston FH. Managing extreme
heat and smoke: a focus group study of vulnerable people in Darwin, Australia.
Sustainability. 2022;14(21):13805.

Chau JY, Dharmayani PNA, Little H. Navigating neighbourhood opposition and climate
change: Feasibility and acceptability of a play street pilot in Sydney, Australia.
International Journal of Environmental Research and Public Health. 2023;20(3):2476.

Nguyen HT, Le HT, Connelly LB. Weather and children’s time allocation. Health
Economics. 2021;30(7):1559-1579.

Ashraf SA, Faruk M. Children’s perspective on adaptation to heat waves and heavy
precipitation in Dhaka, Bangladesh. Procedia Engineering. 2018;212:768-775.

Duflos M, Lane J, Brussoni M. Motivations and challenges for grandparent-grandchild
outdoor play in early childhood: Perception of Canadian grandparents. Family Relations.
2024;73(2):1107-20.

Rung AL, Broyles ST, Mowen AJ, Gustat ]J, Sothern MS. Escaping to and being active in
neighbourhood parks: park use in a post-disaster setting. Disasters. 2011;35(2):383-403.

Zheng C, Feng J, Huang W, Wong SHS. Associations between weather conditions and
physical activity and sedentary time in children and adolescents: A systematic review and
meta-analysis. Health & Place. 2021;69:102546.

Pfautsch S, Wujeska-Klause A. Guide to climate-smart playgrounds: Research findings and
application. Western Sydney University; 2021. doi:10.26183/2bgz-d714

Corcoran B, Bhatti P, Peters CE, Feldman F, Darvishian M. Impact of playground shade
structures on ultraviolet radiation exposure and physical activity among children at a
childcare facility. International Journal of Environmental Research and Public Health.
2023;20(13):6306.

Katsavounidou G. Urban playgrounds as potential green infrastructure: The case of
Thessaloniki. IOP Conference Series: Earth and Environmental Science.
2021;899(1):012016.

Otto S, Pensini P. Nature-based environmental education of children: Environmental

knowledge and connectedness to nature, together, are related to ecological behaviour.

©2024-2026 ABILIO | OUTDOOR PLAY



45.

46.

47.

48.

49.

50.

51.

Global Environmental Change. 2017;47:88-94.

Larson LR, Whiting JW, Green GT. Exploring the influence of outdoor recreation
participation on pro-environmental behaviour in a demographically diverse population.
Local Environment. 2011;16(1):67-86.

DeVille NV, Tomasso LP, Stoddard OP, Wilt GE, Horton TH, Wolf KL, Brymer E, Kahn PH
Jr, James P. Time spent in nature is associated with increased pro-environmental attitudes
and behaviors. International Journal of Environmental Research and Public Health.
2021;18(14):7498.

Altun D. Preschoolers’ pro-environmental orientations and theory of mind: ecocentrism and
anthropocentrism in ecological dilemmas. Early Child Development and Care.
2020;190(11):1820-1832.

Grant E, Runkle JD. Long-term health effects of wildfire exposure: A scoping review.
Journal of Climate Change and Health. 2022;6:100110.

Chen H, Samet JM, Bromberg PA, Tong H. Cardiovascular health impacts of wildfire smoke
exposure. Particle and Fibre Toxicology. 202;18(1):2.

Eisenman DP, Galway LP. The mental health and well-being effects of wildfire smoke: a
scoping review. BMC Public Health. 2022;22(1):2274.

Howard C, Rose C, Dodd W, Kohle K, Scott C, Scott P, Cunsolo A, Orbinski J. SOS! Summer
of Smoke: a retrospective cohort study examining the cardiorespiratory impacts of a severe
and prolonged wildfire season in Canada’s high subarctic. BMJ Open. 2021;11(2):e037029.

©2024-2026 ABILIO | OUTDOOR PLAY

10



