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Erfaringer med helbredende omgivelser, 
og grønn infrastruktur. Hvordan forankre 
kunnskapen inn i et system?
David Brasfield
Norwegian Association for Green Infrastructure
World Green Infrastructure Network
Sunnaas Rehabilitation Hospital

Kilde: David Brasfield



David Brasfield
• Architect / building engineer
• Urban planning background
• Urban sustainability policy 

development
• Oslo Fremtidens byer (project lead for 

energy and climate change adaptation)
• Environmental Manager at Sunnaas 

Rehabilitation hospital since 2013
• Active promotion of green roofs & GI 

since 2005. 
• Chairperson, Norwegian Association for 

Green Infrastructure (NFGI)
• Board member, World Green 

Infrastructure Network



Observation:

Roofs want to be green 

and

Nature is doing it’s best 

to help them out













Foto: www.livingroofs.org



Sunnaas rehabilitation hospital
- a way forward 



• Spinal injuries 

• Multiple injuries

• Severe brain damage

• Stroke 

• Cognitive challenges after stroke

• Severe burn injuries

• Nervous system disorders

• Chronic pain

• Unusual diagnoses

We treat patients with





Patients often come
to hospitals:

• Due to a traumatic
experience

• With pre-existing
levels of stress.



Sunnaas hospital





Birgit and Rolf Sunnaas
(Hospital founders)

Sunnaas Hospital – a partially
self sufficient eco-society for:
- Economic survival
- Well being





Mid 1950's

• Poultry, eggs

• Pork

• Fish farming

• Fruits, vegetables

• 1 doctor

• 17 gardeners



Ca. 1960



2013



2013



Innendørs grønt anlegg - gangveier



Kilde: David Brasfield



Design: Darren Saines



Green roof at Sunnaas newly installed fall, 2018



Property development at Sunnaas 
Hospital

• Sale of property to finance new building

• Consolidation of locations, renewal and 
expansion of building stock

• Our outdoor areas are under press and 
shrinking

• New wing built in 2015, with a view onto our
previously hidden, ugly and dead gray roofs.

• Previous positive experience with roof terrace, 
but intensely used and not very green



Risks related to extreme weather and climate
change shall be analyzed. The landscape’s
contribution to preventing water damage will
be taken into acccount, with a view toward
the use of nature based solutions





Report: 
Rehabilitation and 
Garden Therapy

Nina Levin



Concept study and 
preliminary cost estimate for 
outdoor area development
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Concept study for Sunnaas and 

improvements 2016
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Prosjekteres













New view from our new wing

Kilde: Sunnaas sykehus



Visualization: excess bearing capacity analyzed 2018

Kilde: Sunnaas sykehus



Norwegian Standard for «Blue-green» factor





Make healing architecture?

or

Stop making sickening architecture?



https://www.vg.no/nyheter/innenriks/i/wEEvaL/kvalme-av-kulturrom

https://www.vg.no/nyheter/innenriks/i/wEEvaL/kvalme-av-kulturrom


Biophilic design as a principle of
healing architecture





Stanley Kubrick 1968. 2001 a Space Odyssey



Afar Region in Ethiopia





OMG! What kind of
corner have we painted

ourselves into??





About 195 000 years ago we started in the 
Afar region of Ethiopia

"civilization"



The last 
27 000 
years



The last 27 000 
years with the 
industrial age 
shown in red



If the development of mankind is compressed down 
to 2 years, the industrial age is about 2 minutes



"Nature deficit disorder" and stress

https://en.wikipedia.org/wiki/Nature_deficit_disorder


http://biophiliccities.org/

http://biophiliccities.org/


http://www.healinglandscapes.org/

See Gardens in Healthcare and Related Facilities



Forest bathing i Japan – Shinrin yoku



Biophilic design
Schiphol Airport, Amsterdam



Biophilic design
Schiphol Airport, Amsterdam



Biophilic design
Schiphol Airport, Amsterdam



Biophilic design
Schiphol Airport, Amsterdam



Adaptation to climate change as a driver 
for

Rethinking green infrastructure
and 

Creating healing environments of care



Increased mean temperature
Temperature extremes
Heavy precipitation
Drought and dryness
Runoff and river flooding
Cyclones and storm winds
Ocean circulation
Sea Ice
Sea level
Ocean chemistry







Effects of climate change

• Drought and damage to landscape amenities
• Water shortages
• Changes in energy consumption (plus and minus)
• Damage to buildings and infrastructure – wind, rain, flooding, 

uneven settlement (permafrost melting)
• Storm water overflows
• Changing disease vectors
• Human migration patterns (for example prolonged drought

conditions in North Africa and the Mediteranean region)
• Food security and climate forcing of food systems
• Etc.



Copenhagen flood 2011

Foto: Bax Lindhardt



Hurricane Harvey
16 hospitals closed in 

Houston



Kilde: NRK

23. november, 2014





https://climateactiontracker.org

https://climateactiontracker.org/


Such complexities in ice-ocean 

interaction are not currently represented 
in coupled ice sheet/ocean models





Selected elements of a climate change
adaptation path for hospitals

• Understand predicted changes in climate
• Understand how extreme the changes will be
• Understand how buildings, properties and infrastructure can be 

affected
• Understand how society and patients can be affected
• Risk assessments – scenarios, probabilities (10 year, 30 year 60 

year….)
• Assess danger for disruption of infrastructure critical for 

delivering health services (transport, energy, etc.)
• Resilience at a regional level. Redundancies. Flexibility
• Cost analysis - doing nothing vs. investing in adaptive measures
• Special opportunities connected to building projects and rehab.

• Assess and invest before damages occur?



What are we doing about climate change at 
Norwegian hospitals?



Inspiring work done in Canada, presented at 
CleanMed 2018 in Nijmegen

http://greenhealthcare.ca/climateresilienthealthcare/

http://greenhealthcare.ca/climateresilienthealthcare/












The case for green infrastructure



Green infrastructure
(vs. "grey" technical infrastructure)

Natural amenities and areas, planned or 
existing, delivering a range of ecosystem 
services in rural or urban settings

…and offsetting the need for

…Gray infrastructure – typical infrastructure 
built with technical solutions, based on man 
made and dead materials







Pilars of sustainability:
Environmental

Economic

Social

Healing environment of care
Resilient and climate adapted

healthcare infrastructure
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…and climate smart!
Less material and excavation
intensive production of
stormwater retention yields
reduced carbon footprint



Facilitating good work



Successful integration of NBS is dependent on
multidisciplinarity in early design phases







Kurs om WELL 
standarden i Norge hos 

Grønn byggallianse

https://byggalliansen.no/kurs/well/

https://byggalliansen.no/kurs/well/


The WELL Standard, 2016









Swedish quality criteria for 
outdoor areas, based on well
being principles for patients



https://www.regionh.dk/nythospit
alnordsjaelland/derfor-bygger-
vi/inspiration/PublishingImages/Si
der/Regionens-retningslinjer-for-
nybyggeri/helendearkitekturmarts
11.pdf

https://www.regionh.dk/nythospitalnordsjaelland/derfor-bygger-vi/inspiration/PublishingImages/Sider/Regionens-retningslinjer-for-nybyggeri/helendearkitekturmarts11.pdf


http://sl.ku.dk/rapporter/forest-landscape-
research/restorative-green-outdoor-
environment-acote-care-hospitals-2012.pdf

http://sl.ku.dk/rapporter/forest-landscape-research/restorative-green-outdoor-environment-acote-care-hospitals-2012.pdf




Why it's important to take healing outdoors: 
• Reduction of pain, stress, and depression; 
• Helping create a stronger immune system; 
• Improved recovery and mobilisation; 
• Reduction of aggressive behaviour; 
• Improved physical fitness; 
• Increased patient and staff satisfaction 
• Improved staff retention, and 
• Reduction in length of hospital stay 



Targeted at the NHS but 

relevant to any setting where 

health and wellbeing is a 

consideration 

Applicable to all projects: 

large or small, new build or 

refurbishments 

A non-technical document, 

written in an accessible style, 

image-led 

Rooted in ‘real life’ with lots of 

examples of good practice from 

across the UK



Green infrastructure valuation toolkit

https://www.mersyforest.org.uk/services/gi-val/

https://www.mersyforest.org.uk/services/gi-val/


Green infrastructure valuation toolkit

https://www.mersyforest.org.uk/services/gi-val/

https://www.mersyforest.org.uk/services/gi-val/


https://greeninfrastructurefoundation.org/lapt/

https://greeninfrastructurefoundation.org/lapt/


Living Architecture Performance Tool









Examples of re-wilding
on hospital grounds





Biodiversity-Oriented Design 
as an Option for Hospitals 

Sven Schulz
Project Coordinator at the Lake Constance 

Foundation
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Slide credit: Rev. James Falconer, NHS Grampian



Slide credit: Rev. James Falconer, NHS Grampian



Slide credit: Rev. James Falconer, NHS Grampian



Slide credit: Rev. James Falconer, NHS Grampian



Slide credit: Rev. James Falconer, NHS Grampian



Kronstad Psychiatric Clinic and Hospital
Bergen

Completed 2013



Kilde: Kronstad psykiatrisk 
sykehus



Come away, 
O human child!
To the waters and 
the wild
With a faery, hand 
in hand,
For the world's 
more full of 
weeping than you 
can understand.
From "The Stolen Child", William Butler Yeats. 1886

https://afkstreetart.com/ Kilde: David Brasfield

https://afkstreetart.com/


More evidence to base design on?

1. Real time monitoring of indicators of wellness –
pulse, blood pressure, cortisol…

2. + GPS data (where is our test animal?)

3. + systems for categorizing physical environments
according to their healing qualities

WELL? Blue Green Factor? Experiential notation?





Photo: David Brasfield


