Erfaringer med helbredende omgivelser,
og grann infrastruktur. Hvordan forankre
kunnskapen inn i et system?

David Brasfield

Norwegian Association for Green Infrastructure
World Green Infrastructure Network
Sunnaas Rehabilitation Hospital
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l ation makes it possible!
e
Norwegian Association

David Brasfield

* Architect / building engineer

* Urban planning background

e Urban sustainability policy
development

* Oslo Fremtidens byer (project lead for
energy and climate change adaptation)

* Environmental Manager at Sunnaas
Rehabilitation hospital since 2013

e Active promotion of green roofs & Gl
since 2005.

e 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
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Sunnaas rehabilitation hospital

- a way forward

159 800 3000 4500

senger ansatte utskrevne polikliniske
pasienter konsultasjoner




We treat patients with

e Spinalinjuries

* Multiple injuries

* Severe brain damage

* Stroke

* Cognitive challenges after stroke
e Severe burn injuries

* Nervous system disorders

e Chronic pain

* Unusual diagnoses






Patients often come
to hospitals:

* Due to a traumatic
experience

* With pre-existing
levels of stress.
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Birgit and Rolf Sunnaas
(Hospital founders)
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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
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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
oreviously hidden, ugly and dead gray roofs.

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




Miljemal 4 — SunHF utvikler helbredende omgivelser og naturverdier

Delmal Tiltak Ansvarlig Tidsfrist
Sykehuset realiserer muligheter| Det utarbeides en strategi for forvaltning og bruk av naturomgivelsene pa Miljeleder m/bistand fra |2. tert. 2018

for bedre forvaltning og bruk
av naturverdier rundt sykehuset
for pasienter, parerende og
ansatte

Sunnaas. Strategien fremmes til behandling 1 FTL.

Planlegging og opparbeidelse av nye utearealer tar hensyn til konklusjoner fra
tidligere LGG milje om bruk av naturen rundt Sunnaas. Mulighetsstudien og

Eiendomssjef, og avd.sjef
Eiendomssjef, Miljoleder

Lepende
oppgave

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 solutlons
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Fortlapende

I arbeid med lokalisering av pasientrom prioriteres utsikter over naturen og Sigmdormts S
les immenders, med prioritet pa |vakre omgivelser. bistand fra Miljeleder og
pasientrom og arealer som I aktuelle planprosesser vurderes realisering av prinsipper og verdier gitti  |Prosjektleder S 2021 med|Fortlopende
brukes av pasienter. den internasjonale "Well" standarden. bistand fra Miljeleder og
Dagnrytmelys vurderes utprevet minst et sted pa sykehuset, med sikt pd mer |Miljeleder med bistand fra|2. tert. 2018
utstrakt bruk 1 aktuelle arealer. Eiendomssjef
Sunnaas sykehus gjer andre Sumnaas sykehus bidrar regionalt og nasjonalt med spredning av faglig Miljeleder, evt. med Fortlepende
gode mht helbredende kunnskap og eksempler av best praksis mht. helbredende omgivelser bistand fra prosjektleder
omgivelser, bide imenders og Sunnaas 2021

ute




Installering av dggnrytmestyring i 12 pasientrom i bygg H
- forenklet gkonomisk analyse
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2017
kostnad
pr. liggedsgn

Traumatisk hjerneskade T 126%

Hjerneslag 9211

Vurdering B4R

Multitraume, nevrologi og brannskade 8205

Oppigiging 11188

Ryggmargsskade med enhet for barn og unge{ 10315

Kognitiv rehabilitering 5149

|sunnaas 9094
1 Utstyr (lys, styringssystem, oppfelging osv) 929000
1 Montering ca. 200 timer {eks. mva.) 140000
1 Sum eks. mva 1069000
1 Sum med mva 1336250
1 Antall pasientrom som dekkes i piloten 12
1 Kostnad pr.rom 111354
1 Antall liggedegn over 15 &rs bruk (antatt i bruk 95 % av dagene) " s
1 Kostnad kroner pr. liggedegn 21,41

Merkostnad i forhold til 2017 kostnad pr.liggedegn (kr. 9 094/dag) 0,24%

| Med andre ord, vil investeringen lgnne seg hvis det ferer til et degn redusert
liggetid pr. 425 liggedogn



RAPPORT PROSJEKT REHAB
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Report:
Rehabilitation and
Garden Therapy

Nina Levin




Concept Study and

preliminary cost estimate for
.outdoor.area development
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scenario ved dammen p3 Sunnaas- illustrasion fra prosjektst Teglverksdammen, ferdigsiillt host 2015, p j siektert av Bjerbekk og Lindheim fan
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Mulighetsstudie og grov kostnadsoverslag for utvikling av uteomrader pa Sunnaas sykehus HF 20.11.2015 S A




Takterrassen pa Sunnaas
Takhage med sitte-elementer. prydg

Mulighetsstudie og grov kostnadsoverslag for utvikling av uteomrader pa Sunnaas sykehus HF 20.11.2015
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TAKHAGENE, TERRASSENE

Det har forholdsvis nyfig blitt etablert en takhage pa
Sunnaas sykehus som har blitt en nydelig oase. Herfra
er det fantastisk utsikt over Oslofjorden.

Dette er et vellykket forbilde og ber gi inspirasjon og
oppmuntring til & ta i bruk resterende takflater enten til
grenne tak & se pa elier grenne tak til 3 oppholde og

restituere seg pa.

SKJERMET TERRASSE MOT VEST
Uterommet mellom glassgangen og takterrassen er et
lite utnyttet omrade i dag som preges av mye buskveg-
etasjon. Her ligger det godt til rette for a lage =t skjer-
met terrassert uterom med ny rampeforbindelse sydo-
ver

Her kan det bygges en skjermet og lun terrasse med
planteomrader for fruktiraer og plantekasser for dyrk-
ing av nyttevekster. Her er det mulig for beboeme 3 bli

aktivert med  stelle med hagen og dyrke sev. [()

TAKHAGE BYGG G

Pa takflatene til bygg G er det gode muligheter for &
anlegge et skjermet uterom for pasientene.

Her kan heye prydgress svaie i vinden og danne lune
oppholdssteder med variert tilbud om sitte-steder; -
hengekeyer, solbenker og alminnelige benker med
god ryggstette.




Flott utsikt mot sydvest.
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AVD FOR
CPPFOLGING

Mulighetsstudie og grov kostnadsoverslag for utvikling av uteomrader pa Sunnaas sykehus HF 20.11.2015 ) 0 VIR 211 = 8%




Utsiktsti gjennom tretopper. Utsiktspunkt - fin e pel
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U!tspunkt - fin eksempel.

NATUROMRADET

Naturomradet mot vest har fine kvaliteter med stede-
gen lyng-. skogsbaar- og furuvegetasjon. Den ligger
skjermet, med god utsikt over florden.

REETABLERING

SKOGSBUNNVEGETASJON

Det er behov for & reetablere vegetasionen i skogbun-
nen etter sar skapt etter bygging av det nye tverrbyg-
get. Skogbunnen restableres ved utlegging av fopp-
sjikt med planter og frebank fra lignende omrader i
naacheten.

SKJERMET UTEPLASS

Det er et onske om et meditativt sted til ettertanke
og ro utenfor stillerommene | bygningen. Her er det
en lun solvegg med fantastisk utsikt over florden.
Utegulvet pa terrassen far tredekke med rause frinn i
forkant som kan benyties som sitteplasser. Busk- og
hekkvegetasjon plantes og beskjeeres for a gi en tett
grenstruktur for & gi god levirkning.

En universelt utformet stiforbindelse i terrenget kan

lett etableres fra gangveien fra Helikopterplassen.

Mulighetsstudie og grov kostnadsoverslag for utvikling av uteomrader pa Sunnaas sykehus HF 20.11.2015

NYE STIFORBINDELSER

En ny gangforbindelse etableres for de som vil g&
lengre tur i omradet pa vest siden <lik at man kan ga
via universeit utformet gangforbindelse til terrassen
ved bassenget — hvor det i dag kun er adkomst via
trapp.

Stiforbindelse bygges frem til Nesoddtunet med en
«rasteplasss utformet som utsikipunkt med beste
utsikt over florden mot vest. Her bygges en platting
for bord og stfoler, og med lav kant mot omgivende
fallende terreng som kan benyttes til 3 sitte pa.

UTSIKTSTIEN
Ny stiforbindelse kan bygges fra Nesoddtunet langs
vestsiden frem {il vestsiden av bygg F.

Her er det mulig & legge opp til en gangforbindelse ut-
formet som «gangbros gjennom tretopper, en sti som
bukter seg gjennom og mellom tretopper med anlagte
utsiktspunkter underveis vil gi store naturopplevelser!

Brokonstruksjon: stal, tre og tauverk
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Sunnaas as a place to heal

How ready is
Sunnaas for
being a place
for healing?
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Kilde: Sunnaas sykehus
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Student | Jobb | Nyhetsbrev | Om oss Logginn | Ny bruker? Handlevogn

Sok etter standarder, produkter og innhold pa nettsiden ! 0 produkter i handlevogn
standardf; Sok her T ——
e L in side 2 ettpra
P Soketips o :

« Nyhetsarkiv K « Bygg, anlegg og eiendom [+ 2018 Nyheter [« Vil du vaere med a utarbeide ny Norsk Standard for «Blagrann faktor»?

_“ Norwegian Standard for «Blue-green» factor

RS S i3 gr" )

Sas X $ ¢ 4 . . s O34 S g : £

Wells

Foto: Hanne G.

Vil du vaere med a utarbeide ny Norsk Standard
for «Blagrenn faktor»?

Blagrenn faktor er et verktey for kvantifisering av vegetasjon og
vannelementer i byggesaker. Dette bidrar til uterom tilrettelagt for
vannhandtering, vegetasjon og biodiversitet. Na starter arbeidet med
a lage Norsk Standard.
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p, COWI o CF Malier. Revidert Oslo kommane 28.01.2014.

verdi| Symb Famx Beskrivelse Areal m?
TOMTENS AREAL (INKLUDERT SEBYGD AREAL). FYLL UT TOMTENS AREAL: of
1. BLAGR@NNE FLATER
P Permanente vannspeil som tifgres regnvann fra tomten, uansett om dette er en kanal med
1 [ (rororeyeR REGNVANN Detongounn, Dekk med grenne drecder efler annet type vannspeil. Kun seive vannsoeilet
regnes. 0
oetws FLATER SOM GRus, |1273¢ overnater med perm eabifitet, som sgrger for infiitrazjon. For eksempel gressarmering av
03 |5 " |petong, grus edier singel. Gielder ikke fister over underfigzence harce dekker cersom
g SINGEL DG GRESSARMERT DEKKE °E- & € €8
= ‘ 1 jordcyocen er mincre enn 80 cm o
IMPERMEASLE OVERFLATER MED F.eks. Detong, asfalt, takfiater og belegningsstein, Beregnes for areal tisvas e stgrrelsen p!
H g beleg H
0,2 _‘l TIL VEGETASIONSAREALER  |vegetazjonzfiaten som mottar vannet Fordry mé he int. kommunale
ELLER APENT FORDRBYNINGSMAGASIN _[kray ti1 odzipp til offentiiz svigpznett. 0
—p EABLE FLATER F.eks. Detong, asfalt, taifister med svrenning som ledes ti anlegg under terreng for fordrgyning|
og ranzing av overvannet. Dette gisider og:d underjorcizke igzninger mec kombinert vanning
0,1 TILOKALT . s 2 " ¥ - s
’ [ OVERVANNSANLEGG UNDER TERRENG [0 /™7 Hele areaiet teller forutsatt at fordrgyningsmagazinet er iht. kommunale krav til pdz¥op|
til offentliz svigpsnett
I (OVERFLATER MED VEGETASION Vegetasjon som vokzer i jord og har kontakt med jorden under. Gunstig for utvikiing av fiora oF
1 ol JREUNDET MED JORD ELLER NATURLIG [fsuna og for vann zom kan trekke ned til grunnvannet. Punktet gjeicer ogzd for naturlige
il FIELL | DAGEN fieliknauser oz svaberg.
s A, ol Vegetazion zom vokser i jord pd min. £0 cm cydde, men som ikke har kontakt med
08 . EOREUNDET MED JORD »80 cm jorden/grunnen under; f.ekz. oppd et garazjesniegg elier tak. Dynden er stor nok til at stgrre
[treer kan vokse
06 TER | OVERFLATE MED VEGETASION, INXE Som over, men med 40-80 cm jord for st hekker, stoce busker og smd og Og mesSomstore traer kan
. L FC MED JORD 40-20 cm yokse
M 1 . »
0 [ JOVRUATE MO VESETISION RIS |, e s w5040 ot o st vttt o s
(OVERFLATE MED VEGETASION, IXXE 7 3
0,2 r— .FORSUNDET MED JORD 3.20 am Som over, men med 3-20 cm jord, for mulig vekst av sedum, gress, og markcekker:
Apent vannspeil med naturtige drecder telles med i denne kategorien cersom cet er tilgjengeliz
0,3 < [NATURLIGE BREDDER TIL VANNSPEIL for tiora/fauna i bekienivd og her neturlig bunnsubzirat og kantsone. F.eks: dekk, kanal og dam
| mec zrsnne bredoer. Areslet zom resnes er bredden til vannspeijet
! Vegetasjonsaresl som fungerer zom regnbed elier tilsvarende beplantet infitrasjorsigzning som
03 -ll—l-hhkl-. REGNEED ELLER TILSVARENDE zsmier opp, fordryer of infiltrarer regrvann ned i jorden/grunnen, Dette gjeicer ikke
= permanents vannspeil og fordrgyningzoazseng som telies i bid fister.
7
1 EXSISTERENDE STORE TRER »10m Exzisterende store treer; over 10 m. Faktor: 23 m™/tre.
-
- f * = o Exsistarende traer som Olir over 10 meter hgye. Skogstraer, ecellgvtreer og parktreer, som f.eks;
08 ) K aim, azk, bjgrk, eik, lind, ignn, kastanje, furu oF mange flere. Det forventes at treet skal ha nok
Y B >10 m ) b &
,..L ord til 4 vokse (min 100 cm). Feator: 25 m*/tre {x 0,3}
T .
. Exzisterende traer som er 3-10 meter hoye Prydtreer og frukttreer, f.e4s; apal, kirzedeer,
EXSISTERENDE TRER SOM BLR y
0,6 SMA/MELLOMSTORE (510 m) magnolia, paretre, rodinis og mange flere. Gjeider 05,6 formiképte traer. Det forventes at treet
— - . - =xal s nok jord til 4 vokse {min £0 cm). Faktor: 16 m*/tre [x 0,5)
0.7 NYPLANTEDE TRER SOM SOM [Treer om bir over 10 meter higye. Art: Se to spaiter over, Det forventes 3t treet skai ha nok
4 § FORVENTES BLI >10 m jord til 4 vokse (min 100 cm). Feator: 25 m*/tre {x 0,7].
e J
0s INYPLANTEDE TRER SOM FORVENTES BLI [Trar zom biir 5-10 meter hgye. Art: Se to zpalter over. Dot forventes st treet zial ha nok jord til
4 - SMA/MELLOMSTORE {510 m) 4 yokse [min 50 cm). Fedtor: 16 m¥/tre (x 0,3}
|
I PUNKTENE UNDER SKAL FYLLES INN SOM m?
0.6 B STEDEGEN VEGETASION Etablering eber verning av overfister med stort innzisg av vercifuule dlantearter som inngdr i det
4 - Iokale, historicke natur- og kulturiandsiapet.
04 ! ]—_— HEKKER, BUSKER OG FLERSTAMMEDE Hekker, Dusker o flerstammete treer beregnes maksimait for dryppsonen til busken, kron:
plal ¥ 1 |mer Ltstrakning
0.4 l/-\l |Grinne vEGGER For kistreplanter o ancre gronne vegzer regnes vegzarealet som forventes 4 vaere cekket i
v igpet av 3 dr (maks 10 m i hgyce for kistreplanter)
0,3 fiebidd [STAUDER OG BUNNDEXKERE Gjeider ikke pien eller zedum
01 LER  |Ssmmennengence grontaresi som er steere enn 73 m*, som for eksempel store gresspiener,
g S lover 75 ciantersr slier snnet.
Dersom b og/eler gronne elementer i omrddet kobles til eksisterende oidgrann struktur
utenfor omrddet. Ssmmenhengen skal vare tydelig. For stsempel en bekkedpning, en kodling
i TERENDE BLAGR| N = . 2
0,05 [NORLINNG T £ PNN |t ensizterence wanal elier vannspeil, fomves, foriengeizen av en alis slier et skogholt,

STRUKTUR

zamme:
0,03 i BGF

ding av fiere gdrosrom med fri ferdsel meliom cem. Dette zir &t zenerelt titiegs od

Resultat

Total BGF score for Sunnaas Sykehus basert pa
beregningen beskrevet over er

BG FSunnaas'- 0-916




Make healing architecture?

or

Stop making sickening architecture?



SPORTEN VGLIVE TV-GUIDE VG+ TIPS 0SS

- kvalme av kulturrom

SANDVIKA (VG) Besgkende blir bade svimle og kvalme av arkitektfirmaet
Snehettas spesielle utforming av foaje'scenen i det nye kulturhuset i Baerum.

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
healmg archltecture
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Stanley Kubrick 1968 2001 a Space Odyssey
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OMG!-What kind of
corner have we painted |
ourselves into?? S
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"civilization"

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



Cave Paintings, Vilbonnew farest

Rock painting, Africa

Construction of permanant deawlings
Clay Ngures, Ewrope
Maothar Goddess

Altamira Cave paintings

Bering Stralghts coossed
Last ice Age
Domesticated dogs

Solar calendar

Pottery vessels; lapan
Early tarmng, arain is ground to make braad, beer

Spears, harpoons, ancastor worship
15t comatary cffers hint ok bellof in afteriife
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Magalith Tombs, W, Eurcpe

Cotton harvestad In Mexico
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lowish Caiendar
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Sky Gods

15t stringed musical nstrument, music notation

150 citiey

L5t ampire
Stoowhangs
Divins kingship, Akkadian Dynasty

Vadic Refgion (Hinduism)
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Amarican Ravokition
First Awplane

First Television
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Cave Paintings, Vithonneur forest

Rack painting, Africa

Construction of permanent dwellings

Clay figures, Europe

Mother Goddess

Altamira Cave paintings

Bering Straights crossed
Last Ice Age
Domesticated dogs

Solar calendar

Pottery vessels, Japan

Early farming, grain is ground to make bread, beer

Spears, harpoons, ancestor worship

1st cemetary offers hint at belief in afterlife
1st shrines

Domestic cattle

Megaiith Tombs, W, Europe

Cotton harvested in Mexico

Temple Pyramids in Peru
Plow iIs used
Jewlsh Calendar

1st writing, Egyptian hleroglypili- tax records

tst Pharaoh

Domestic asses

Sky Gods
1st stringed musical instrufhent, music notation
1st citles

1st empire
Stonehenge
Divine kingship, iall Dynasty
Bronze
Vedic Religion (Hirfuism)
Apollonian Relidon
Buddha

Confuclus

>
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Socrates

(a]
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Jesus
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merican Revolution
rst Airplane

rst Television

irst IBM PC

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




o SUNNAAS SYKEHUS ‘ :

"Nature deficit disorder" and stress

Nature deficit disorder refers to the phrase coined by Richard Louv in
his 2005 book Last Child in the Woods that human beings, especially
children, are spending less time outdoors resulting in a wide range of
behavioral problems.

Nature deficit disorder - Wikipedia, the free encyclopedia
https://en.wikipedia.org/wiki/Nature_deficit_disorder


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

http://biophiliccities.org/



http://biophiliccities.org/

The ra pe U t I C La n d S Ca peS N et WO r k The resource for gardens and landscapes that promote health and well-being

support shop blog ‘ network

http://www.healinglandscapes.org/

N

Top Read Content Recent TLN Blog Entries

L. Gﬂl‘?eﬂs in Healthcare Access to Nature DVDs — Spring Sale!
Facilities -

Bl If you have not seen the terrific award-winning DVD series “Access to Nature for Older
. Blog

Adults.” this is vonr...

See Gardens in Healthcare and Related Facilities
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Schlphol Alrport Amsterdam
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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
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The Global Risks Landscape 2019
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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.






vy

™~ oA oY g - '»‘__\ <. .'.‘ [ — 3
b o " —- =
3 f JRE k. Lt TR G

Ry g
e 7 g



l\rl( Nyheter (v Sport Kultur TV Radio Distrikt

Nye bétydelige flomtiltak pa sykehuset

Serlandet sykehus Kristiansand ma gjore nye tiltak for a sikre sykehuset mot
flom og mye nedbor i fremtiden[ Dette vil kunne koste 10 til 15 millioner ]

kroner.

o
./

Lars Gunnar Eie
Joumnalist

Publisert 20. jan. 2015 kl. 21:38
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Bygningsmassen og inventaret fikk storst skader. .
YA g Kilde: NRK
FOTO: SCHRODER, TOR ERIK / NTB SCANPIX




Mean temperature change
at 1.5°C GMST warming

\ o
S S

QS o
SO

000 0 0 80 00
A50SS5
XXXOIIRHNAIRNXHNIHRLHXRRHAXHAKRAK

- 1T0000.010.020.007476°076°626,4

>0 B et N N
- Wt e s ede

0,006 9.0

9,

e 670227 o
0207000 e 0 0 %0 000 e
20007 % 20 %0 0 % % s
OO

2525 .
%%wwwww%w%w
BRSNS
00670700076 0 6 0
OO EEEE

Temperature (°C)

L
0.5 1

1.5 2 3

Mean precipitation change
at 1.5°C GMST warming

4

3

: K X% .
& Vg‘ :’000 & 00’0’0+000‘M00
D203 0 0 6 0 0 0 0 0 IIROTE $ A AR DO OGN A AN S S e

0 0.0 O AR NTATE RO I B O
N 'oozozo‘f:v N ~ R i e =
- - »

OO0
RIS

Precipitation (%)
I [
5

10

20

Mean temperature change
at 2.0°C GMST warming

&VOv.
2,90 0.8
9. 0.0 0.0«
%’qﬁa’

7

PN OOPE
ﬁm&&&¢q4ééqﬁ%;;>
P ’
000 e o el e et e e
07670 0 0 00 006 6 0 0 e e e e
Tate %% a0 te e %% e e 0%

OO S

L OG St V.6
O P A IR
S aess S hasesyeleTelelele

2AYA

B

6 8

Mean precipitation change
at 2.0°C GMST warming

SN

30



Current
Policies
i Pledges iz
+4°C & Targets Optimistic
i Policies
43°C +3.0°C
; Climate
#2°C Action
Tracker
:Sg =1 1.5°C PARIS AGREEMENT GOAL CAT warm N g
— AR R projections
N Global temperature
: increase by 2100
PRE-INDUSTRIAL AVERAGE
December 2018 Update

Global mean
temperature
increase
by 2100

https://climateactiontracker.org
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Such complexities in ice-ocean
Interaction are not currently represented
In coupled ice sheet/ocean models

&he New ork Eimes
Gigantic Cavity in Antarctica Glacier Is
a Product of Rapid Melting, Study Finds

P

S

The cavity is about two-thirds the area of Manhattan and nearly 1,000 feet

tall, according to a study released Wednesday by NASA’s Jet Propulsion
Yy

The Thwaites Glacier in western Antarctica is already responsible for about 4 percent of the world’s
rising sea levels, according to NASA. Jim Yungel/NASA

By Julia Jacobs

Feb. 1. 2019 f v » []
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Guardian

Climate change We have 12 years to limit climate change
catastrophe, warns UN

Urgent changes needed to cut risk of extreme heat, drought,
floods and poverty, says IPCC

Jonathan Watts Global
environment editor

Mon 8 Oct 2018 07.23 BST

<
f v ® 132,606

© This article is over 3 months old

A A firefighter battles a fire in California. The world is currently 1C warmer than preindustrial levels. Photograph:
Ringo HW Chiu/AP

The world’s leading climate scientists have warned there is only a dozen
years for global warming to be kept to a maximum of 1.5C, beyond which
even half a degree will significantly worsen the risks of drought, floods,
extreme heat and poverty for hundreds of millions of people.



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
e Special opportunities connected to building projects and rehab.

* Assess and invest before damages occur?



What are we doing about climate change at
Norwegian hospitals?
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Inspiring work done in Canada, presented at
CleanMed 2018 in Nijmegen

IR
i )

Project Home Ressliency Toolkit

> Preparing Health Care Facilities in Canada for
Climate Change
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Historical rivers and streams

- = + Piped
=== Tunnelled
Stormwater damages n=1895
e 1
> 2-3
@ 4-8
@® 119

Stormwater damages
High

S Low

® City of Oslo, Agency for Planning and Building Services 2016




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
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Prioritization of green roof functions

Biodiversity
5

Educational garde Food production

Thermal
ammelioratoin

ir quality (particle
filtration)




Green Infrastructure Technology for Resilient
Hospitals and Healing Environments

Primary 000

Healing environment of care

objectives

00

Resilient and climate adapted
healthcare infrastructure

Sustainability
co-benefits

Sustainable materials
Utility/food plants/UA

Pilars of sustainability:

H,O stewardship

Healthy ecosystems
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Green

precipitation

infiltration

Biophilic satisfaction
(esthetic value)

Recreational amenity <

Noise reductio

Educational garden -

Biophilic satisfaction /
(esthetic value)

Recreational amenity <

Noise reduction

%

Biodiversity

Biodiversity
5 3

4-
“3
2
1

Stormwater treatment
and/or retention

_ Urban agriculture

~__ Thermal amelioration
(UHIE)

Air quality (particle
filtration)

S Stormwater treatment

. and/or retention

>~ Urban agriculture

Thermal amelioration
’ (UHIE)

\ Air quality (particle

filtration)



Green

predipitation

) " Sl ek
® ...and climate smart!

= Less material and excavation
intensive production of

" stormwater retention yields
reduced carbon footprint
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Facilitating good work



A X ese | sl
Successful integration of NBS is dependent on
—— multidisciplinarity in early design phases
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Table - 6:BREEAM Communities 201 2 category aims and weightings

Category Aim Weighting
Governance To ensure community involvement and leadership inrunning the | 9.3%
development.
Socialand eco- | Localeconomy:To create a healthy economy (employment 14.8%
nomic well- opportunities and thriving business). 17.1%
being Socialwellbeina: To ensure a sociallv cohesive community. 10.8%
Environmental conditions: To minimise the impacts of
environmental conditions on the health and wellbeing of
occuUpants.
Resource and To reduce carbon emissions and ensure wise use of natural 216%
energy resources.
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Kurs om WELL
standarden i Norge hos
Grgnn byggallianse

https://byggalliansen.no/kurs/well/
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MIND FEATURE LEVEL MATRIX

Core and New and Existing | New and Existing
Shell Interiors Buildings

87 BEAUTY AND DESIGN |
1: Beauty and Mindful Design

88 BIOPHILIA |- QUALITATIVE

1: Nature Incorporation

2: Pattern Incorporation

3: Nature Interaction

99 BEAUTY AND DESIGN Il
1: Ceiling Height
2: Artwork

3: Spatial Familiarity

100 BIOPHILIA 1l - QUANTITATIVE
1: Outdoor Biophilia

2: Indoor Biophilia
3: Water Feature

The WELL Standard, 2016



FOR DESIGN AND CONSTRUCTION OF

Hospitals and
Outpatient Facilities

The Facih‘ty Guidelines Institute

Includes ANSI/ASHRAE/ASHE
Standarg 170-2013:
Venulation of

Health Care Facilitieg
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or caregivers, as appropriate. Exterior spaces should be located to

o.p.prA Ve e ccommodate staff observation. Therapeutic and restorative gar-
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alternatives could include indoor gardens with naturai ngu ...
and visual access to nature, as defined by Green Guide for Health

24 2014 Guidelines for Design and Construction of Hospitals and Outpatient Facilities



S Upport

. AVa |
Natural areas should be protected in order to

preserve the health of underlying ecosystem
services. Working with the shape and natural
function of the land can facilitate building design
and other site development that are compatible

i with underlying natural processes. This includes
& maintaining site hydrology, directing natural water

flows and minimizing site disturbance.

N
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Battre vardmiljo utom

En bra inre vardmiljé har stor
betydelse for patienternas
tillfrisknande och rehabilitering.
Nu tar Landstinget annu ett

steg och samarbetar med land-
skapsarkitekter om hur den yttre
sjukhusmiljon bast utformas.

- VART UPPDRAG BORJAR med vad man ser
ut genom fonstret, Det dr den forsta viktiga
zonen. Sedan folier entréer, balkonger, tak-
tradgardar och narmiljo, men ocksa omgiv-
ningen.

Det sdger Anna Bengtsson, landskaps-
arkitekt och forskare vid Sveriges Lantbruks-
universitet, SLU, i Alnarp, Lund.

SLU har tidigare hjdlpt Landstingsfastig-
heter med att bland annat utveckla prome-
nadvigen Slingan runt Ryhovsomradetr. Nu
ska Anna Bengtsson tillsammans med kolle-
gan Anna-Maria Palsdottir vara med och ut-
veckla den yttre miljon vid lanets tre sjukhus.

- Utemiljon ar en halsoframjande resurs.
Utan tillgang tll naturen hade rehabilite-
ringsprocesser aldrig tagit slut, siger Anna-
Maria Palsdottir.

| ANNSTINGSEASTIGHETFR arhatar sedan i AL

Swedish quality crlterla for

inomhusmiljon med utom-
' husmiljén®
outdoor areas, based on well u sen

bein g princip les for P atients Personaltdning for oss | Landstinget | Jonkepings an 4204/ t!‘ >

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

FOREST & LANDSCAPE

Restorative Green Outdoor Environment
at Acute Care Hospitals

Case Studies in Denmark

Shureen Faris Abdul Shukor

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

TITNTVERSTTY OF TCTCOPENHBHAMGCCENM


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

3 Amalternatwe vision for hospital grounds and management of
,ﬂ « NHS Scotland’s outdoor estate based on user centred »des:gn
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Anne Lumb, NHS Greenspace Project Manager GEP

Office: 0141 951 4488 NH

Mobile: 07774161018 Forestry Commission Scoflond 20 255

email: anne.lumb@snh.gov.uk Coimisean na Coilltearachd 2 Health
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o ﬁsm THE OUTDGOR ESTATE

£ site design

Why.it's important to take healing outdoors:

anagement of

*. Reduction of pain;stress;-and-depression; ntred design

* Helping create a stronger immune system; TR «

* Improved recovery and‘mobilisation; N
* Reduction of aggressive behaviour; ’ff’

* Improved physical fitness; %‘ “‘

* Increased patient and staff satisfaction
* Improved staff retention, and
* Reduction in length of hospital stay

Anne Lumb, NHS Greenspace Project Manager GEP
Office: 0141 951 4488 @M}g}

Coimisean na Coilltearachd Alba Scottish Natural Heritage

email: anne.lumb@snh.gov.uk
Al of nature for all of Scotiand




Forestry Commission

<3 Targeted at the NHS but
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Green infrastructure valuation toolkit

]About the green infrastructure valuation toolkit calculator

The Green Infrastructure Valuation Toolkit provides a simple framework to identify and broadly
assess the key benefits of proposed green infrastructure investment and existing green assets.

The Toolkit includes:

e A user guide, that provides details of what the Toolkit is for and a step by step guide on how to use it. The user guide sets
out the evidence base and rationale supporting each of the assessment tools and includes case studies giving examples of
how the Toolkit can be applied. The user guide also discusses the strengths and limitations of the Toolkit and highlights
areas where further research or development work is needed. Having read the user guide, particularly pp. 12-13 on the
strength and limitation of the work, is essential prior to starting to use this workbook. The user guide can be downloaded for
free at www.bit.ly/givaluationtoolkit

e A calculator, the present workbook, consisting of a set of individual spreadsheet-based tools to assess the value of green
assets or projects across a wide range of potential areas of benefit. Please do read the user guide before starting to use the
calculator!

Navigating the calculator - the basics:

e The Tool Index sheet provides an overview of the tools included in the toolkit, detailing output
types.

e The Project Data sheet is to be used in the 'Preparation’ stage to collect and enter data about

the project to be assessed.
m PRNCNENOITE Project Data 1 Climate  2Water 3 Place 4 Health 4 Health (cont'd) 5 Property | 6lnvestment 7 LabProd 8 Tourism | 9 Recreation

10 Biodive

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



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

Green infrastructure valuation toolkit

Tool index

Benefit groups

1. CLIMATE
CHANGE
ADAPTATION &
MITIGATION

2 WATER
MANAGEMENT &
FLOOD
ALLEVIATION

3 PLACE &
COMMUNITIES

4 HEALTH &
WELLBEING

Functions

Reduction of urban heat isiand
affect

Cooling through shading and
evapo- transpiration

Carbon storage and sequestiation

Intercaplion, storage and
inflitration of ramwater

Catalyst for community cohesion
and pride

Provision of altractive
opportunities for exercise

Stress and mentsl liness
aleviabon

Healing fime reduction

[l ool index [JEEIECEIIRIRY Froject Data

Tools

-
= X s
c
]
=

1.3 Avoided damage from wind and storms
1.4 Reduction of peak summer surface temperatures

1.5 Reduced energy consumbion for cooling

1.6 Avoided carbon emissions from building energy
saving for cooling

1.7 Carbon stored and sequesterad in woodland and
forests

1.8 Carbon stored and sequestered in non-woodland
based andscapes

2.1 Energy and carbon emssions savings from reduced

stormwater volume enienng combined sewers .-.
2 2 Reduced wastewater treatment costs for domestic and

commercial water customers

2.3 Awided costs of traditional water drainage .

infrastructure

3.1 Willingness 10 pay for a view of urban green space ...

3.2 Increase in volunteening

4 1 Health costs savings from increase in physical activity

4.2 Reduced mortality from increasaed waking and
cychng

4 3 Health cost savings from mental heakh disorders

4 4 Health cost savings from reduced in-patient stays

1Climate 2Water 3Place 4 Health 4 Heaith (cont'd)

5 Property

Tool Outputs

Monelisation and Quanhieanon requee Arther easarch

Monetzation eques further msach

Monefrsation and guanhificabon functions! for green ooy
onfy

Monetisaton and guantificaban functonel for broadiosf
woodland only

Monetisgaton and uantficabon squie Arther eesarch

MONehSanhon and Qualincabon regquines SO0R2s [0 SvaEa
confruchon costs aats

Quannficanion raguras SCCEsE 10 QOOT proyect dals

Manetisaton and quanhfioatan mquirw urther eaeanh

Recommended timeframe
for value assessment

thd

tbd

10 years

10 years

50 years. bengft accrual penca 2025
years vath new tree planting

1bd

30 years

30 years

30 yoars

10 years

5 years
10 years. beneft accrual penod first 5
yoas

10 years beneft accrual penod first 5
years

Monefaanon and Quantifoanan mequire furher esswnch 1hd
Monefrsation and guantification reguire further research 10 yoars
6 Investment 7 Lab Prod 8 Tourism = 9 Recreation

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

10 Biodive
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Living Architecture
Performance Tool
Performance Areas

Process Water

O ¢

Habitat &
Biodiversity

42'/

Post-Construction Innovation

Health & Management &
Well-Being Operations

CTU
T'oo,s

https://greeninfrastructurefoundation.org/lapt/
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Living Architecture Performance Tool

o Seattle Green Factor (http://www.seattle.gov/dpd/codesrules/codes/greenfactor/default.htm)

5. Health and Well-Being (21)

Principle
Use living architecture to improve and enhance the quality of living spaces for people.

Objectives

Improve the connection between people and living systems in the built environment by providing visual access
to plants, water, and other natural elements from occupied spaces within buildings; provide physical access to
green walls or green rooftop/terrace spaces. Optimize the use of building surfaces to produce beneficial
products and services; reduce environmental stress from excessive/artificial noise; improve air quality.

5.1 Biophilic Design — Visibility (2)

Intent
Deploy living architecture surfaces to maximize its biophilic impact by optimizing visibility from occupied spaces
within a building and adjacent structures and spaces.

Minimum Performance (2)
Locate living architectural elements for maximum visibility for site occupants on either the interior or the

exterior of the building.

Measurement Method
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Examples of re-wilding
on hospital grounds
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NHS
N, e’

Grampian

ABERDEEN ROYAL INFIRMARY

Rk Garden

relax - reflect - rejuvenate

Slide credit: Rev. James Falconer, NHS Grampian NHS Cfampm « Canng - 'i)!cﬂlﬂg * iMproving



Slide credit: Rev. James Falconer, NHS Grampian




Slide credit: Rev. James Falconer, NHS Grampian
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Slide credit: Rev. James Falconer, NHS Grampian



Kronstad Psychiatric Clinic and Hospital
Bergen

Completed 2013
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Kilde: Kronstad psykiatris
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- Come away,

22 O human child!
To the waters and
: '..' ‘the wild
’ With a faery, hand

"~ inhand,
il For the world's
= more full of
| weeping than you
can understand.

From "The Stolen Child", William Butler Yeats. 1886

Kilde: David Brasfield


https://afkstreetart.com/

More evidence to base design on?

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?









