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These examples are for educational purposes only, and may not suit all climates, contexts, conditions or circumstances.
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Serious sustainability issues with at least 4 examples of natbhesed, money/resourcesaving design solutions each. In
combination, these can create ngiositive sustainability outcomes. This can only be assessed by the STARfish app.
The STARfish ngiositive design apgan also suggest ways multifunctional design synergies
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A. Climate mitigation

1. Carbon sequestrationWith net-positive design, buildings can sequester more
carbon than they emit over their lifecycle using permanent, buildmeggrated
vegetation (shown guantitatively)-or example, milti-purpose PD 'Green
Scaffolding' systems can produce ecosystem services and increase nature.

https://www.tandfonline.com/doi/abs/10.1080/09613218.2015.961001




https://www.insurancejournal.com/news
/national/2020/07/30/577498.htm

A. Climate mitigation

2. Sea level retrofits Sea water can
infiltrate freshwater aquafers through
rocks and dirt below sea walls.

Abandoned flooded cities will

Is absolutely necessary.

Lower levels of coastal buildings could
be sealed with no#toxic waterproof
materials, and streets and walkways
could be constructed at higher levels.

https://www.weforum.org/agenda/201
9/06/how-chinas-spongecities-are-
preparingfor-sealevetrise/

https://earth.google.com/web/@34.73255994.20828246,
31753.68522125a,12000000d,35y,0h,0t,0r/data=CjASLhIgNzJIM2QwZW
3NGMyMTFIODhjMWNIZjg20TQ1ZTVIZWMiCnZveV9zcGxhc:



A. Climate mitigation

3. Street havens Buildings and spaces can use durable exterior
shadirg and structures with integrated solar cells, etc. In hot regions,
urban gardens can benefit from shading and power generation.

Cities are incorporating shade structures that support solar panels andi

reduce the city's reliance on fossil fuel&:rance has mandated solar
cells on all parking lots by 2028.)

https://www.governing.com/next/transforming
farmsfood-productionwith-solarpanels.html
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A. Climate mitigation

4. Shade trees Trees and vegetation can ! i
shape public spaces and parklets that channel /i |
breezes as needed to prevent stagnant groundjlli / oS
level pollution (ozone, etc.) using, for instance, | 3 LR
the Venturi Effect. ! e
Trees reduce the 'UHI effeetamount of heat

absorbed by pavement and buildings that
radiate heat back when the urban air cools.

https://www.architecturendesign.net/4&of-
the-worldsmostmagicalstreetsshadedby-
flowersandtrees/
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https://twistedsifter.com/2013/02/wisteriaflower-tunnekkawachi
fuji-gardenkitakyushujapan/




A. Climate mitigation

5. Urban cooling Solarpowered water sprays,
fountains, drip wire over screens. (Even roof §
water tanks that heat up in the sun can be

designed to release heat to the interior at nigh

Sprays enable more outdoor social activity ang Fd
amenity in hot urban centers (urban ponds ha\ge




B. Energy/heat Production

6. Urban wind Singlefunction structures used for .
radio towers, bridges, overpasses, signs for roads or %
buildings can pay back their costs by producing energ;f_‘ :-’

They can be designed or modified to suppgalents

and/or urbanintegrated wind generators that power
signs, nearby buildings, streetlights, etc. They feed
back into the grid and provedelectricity in blaclouts.

https://www.sciencedirect.com/science/article/p
i1/1S2666165920300296




B. Energy/heat production

7. Algaetecture Buildings can be retrofitted with 'biceactive facades' to

supply hot water and space heating. The algae panels shade the building wh
growing biomass and generating heat. The biomass is harvested via floatatio
and the heat is used via a heat exchanger. The algae eat carbon from nearby
combustion processes to reduce urban waste and pollution.

https://www.actu-environnement.com/ae/news/performancenergetiquebatiments
https://www.morethangreen.es/en/solarleasolarleaf-algaebio-reactivefacade/ biofacadecstb-microalgues31966.php4



B. Energy/heat production

8. Solar windows Buildingintegrated

photovoltaics mean that solar cells are embedded
in facade, roofing and shading materials or in
AYUOSNA2NI wazft I NJof AyRa
solar cells can be responsive to changing sunlight
and provide sun screeningiheyare becoming
more widely available.

https://news.energysage.com/solgranet
windowssolarblinds/

https://www.solarreviews.com/bl
og/what-are-solarwindows

https://solarmagazine.com/solaroofs/solarshingles/




B. Energy production

9. Solar (salt) pondsSolar ponds produce and store heat and
salt, usually for industrial purposes. For instance, they have be Q===
used for heating industrial buildings, brining shrimp and AVAIAES
producing salt. They can be used to desalinate land. They can
provide resting areas and food sources for waterbirds that must
travel over arid regions.
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C. Energy/heat production

10. Trombe walls These are common passive
systems that can be added to windowless, sun
facing walls to generate passive cooling, heatin

windows that lack a view. They have been 1
many large buildings as well as homes. ;

https://www.researchgate.net/publication/228678835_Heat_gain_through__
Trombe_wall_using_solar_energy_in_a_cold_region_of Turkey

https://www.treehugger.com/
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https://en.wikipedia.org/wiki/Trombe_wall

https://www.researchgate.net/publication/2752
13123 Performance_amelioration_of a Trombe

_wall_by using_Phase Change_Material _PCM/fi

gures?lo=1



C. Energy saving

11. Passive solar homedBuildings can provide all

least in moderate climates) with passive solar
energy retrofits. In very cold climates, basement
rock storage containers can store heat for many
days during snowstorms. These were used in som
homes constructed over 60 years ago.
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C. Energy saving

12. Passive solar retrofits Urban
retrofitting for resource autonomy,
STFAOASYyOe FyR 2i
in' with any constraints, such as sites
with poor solar access, restrictions on
changing historic buildings, or local
cultures and aesthetics, as has been
demonstrated many timesThey can
support biodiversityeg.green roofs).
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C. Energy saving

13. Passive lightingDaylighting and views been proven to increas~

worker health and productivity. Retrofitting with clerestory window =1 L R
skylights, light shelves, mirrors, light wells can reduce lighting cos  “A_¢ s
and grow interior gardens. Lighting costs are still substantial in mc " \ :;3&%“,
office buildings despite energgfficient bulbs and renewable energy \\ by ol
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https://balconygardenweb.com/green
plantsasa-curtainliving/#google_vignette
e § i ! .‘t'."s’. . ,.‘}‘ gt "..‘.‘“ o

C. Energy saving

14. Opticalfibres: In addition to daylighting
methods, indoor urban farms can use :
optical fibres to send light into the building fis :
via collectors on the roof.Qptical fibers
transmit light pulses along glass 'hairs' or
plastic fibers bundles.)

Planting walls behind curtain glass windows
can also reduce indoor glare and heat gain.




. https://www.glassonweb.com/article/evaluatingse-double-skinfacadesystems
C. Energy SaVIng sustainabledevelopment

15. Curtain wall retrofits:Covering old curtain glass
GAYR26a&a 6A0K FTAfYaz R2dant S
reduce heating and cooling loads. If replace by embedded
solar cells windows they can provide renewable energy.

A window wallis
another option
for improving
acoustics and
ventilation.

https://www.constructioncanada.net/glazingerformanceand
sustainabledesign/



D. Floods and waves

16. Shore restoration Shorelines are eroding from waves and
storms caused by climate change. Although concrete bollards are
often used which can support some marine life, more-Egpcal
options are available, such as discarded oyster shells in cages.

These support nurseries for marine biodiversity and fish production.



http://www.inhabitat.com/2008/11/19/protecting-eroded-coastlines-with-oyster-seawalls

D. Flood and wave mitigation T nttps:/haw. nature org/ersus!

17. Reef restoration Scrap metal
(even clean car bodies) are increasing|
used to create substrates for reefs to
grow and provide baby fish nurseries.

Artificial structures not only grow reefs
to support marine life but help to
protect coastlines and coastal cities
from storms and surges.

https://wildnet.org/regener

https://www.tthmagazine.com/Reef restoration projects atingthe-greatbarrier-reef-
one-corakat-a-time/

https://www.globalcoral.or !__.- ¢
g/new-cozumelcorat [
restorationproject/




D. Flood and wave mitigation

they often produce methane. Floods that
break flood barriers and dams do far more
damage than natural flood cycles.

A movement to 'unplug' old dams has
gradually gained scientific endorsement in
recent years.

Th elU SA h as https://thehound2.files.wordpress.com/2015/05/glineemoval.jpg

removed over 1,000
dams. Minihydro is
far less harmful.




D. Flood and wave mitigation s

rg/daylig_hting
rivers/

19. Urban floods:Although conventional urban infrastructure has
exacerbated flood impacts, there are many landscaping solutions.
These include diverting excess urban water into reservoirs in parks,
YR WRI@tAIAKGAYIAQ 2N SELIRaAy3
Floodprone land can be converted to recreational uses which allow
for quick evacuation in unusually bad floods.

https://www.wikiwand.
com/en/ Daylighting

¥

https://www.psands.com/sawmill-river

https://chesapeakestormwater.net/events/webcastrban-streamrestoration/



E. Natural disasters

20. Tornados Community facilities can serve as
refuges in fires (CFRs), cyclones or other crises
where evacuation may be difficult. They can stor
emergency firefighting and medical equipment
while serving multiple public functions at other
times. Semunderground shelters under new
public parks or playgardens are good locations.

Archimania

Albert Francd_anordArchitects




E. Natural disasters Taipei 101 tower was tallest tower in 2019

21. Earthquakes Buildings can be designed or retrofitted to be more tornado
resistantwith more aerodynamic shapes that reduce wind drag.

Tornadasafe rooms or shelters within buildings, combined with early warning
systems, should be built into new projects and undertaken in retrofits where ot
options would not be better.

The Taipei 101 tower is aerodynanmcminimize its movement during storms or
earthquakes and has a 'seismic damper’, a large pendulum located near the to
the tower to reduce vibrations and counteract whmtluced movements.
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https://www.civilengineeringweb.com/2021/04/whais-tuned-massdamper.html https://en.wikipedia.org/wiki/Taipei_101



E. Natural disasters

22. Typhoons Homescan use passive design
such as curved or sloping roofs to reduce the
amount of wind pressure on the structure or
risk of damage from high winds.

Windows and ventst the top and bottom of
a building's wallgan help to equalize
pressure inside and outside the building.

https://www.theplancollection.com/blog/designingomesto-
withstand-wind-water-and-fire

https://www.topsiderhomes.com/hurricang@roof-homes.php

Typhoonresistant homes usually use sloped roofs. Ad8Qree roof
slope for wind deflection is generally recommended.

Steel trusses or cables can keep the roof attached to the walls.

Impactresistant laminated glass windows or shutters can withstand
more debris.

Exterior walls reinforced with structural foam can help absorb and
distribute the wind. Round structures reduce wind impact.

Green concrete and concrete substitutes can provide structural strengt



E. Natural disasters

23. Fires:Water pipes can fail in earthquakes that cause urban fires.
Buildings should provide integrated rainwater storage tanks linked to
irrigation systems for landscaping. In case of fires or extreme heat
waves or heat inversions, they can be used to spray mists on the
building roofs, facades and surrounding streets.
They were recently used to protect sequoias.

https://completepumpsandfire
.com. au/whatare-esfr-
sprinklersystems/




E. Natural disasters

24. Storms To reduce demolition impacts, old buildings or unstable trees ca
be strengthened or storaproofed with lowcost internal or external cables (or
Green Scaffolding that supports multiple additional functions).

Cables are far more adaptable than heavy machinery and industrial materis
Impoverished regions could use bamboo or wire to similar effect.

https://link.springer.com/article/10.1007/s1051820-008753

https://www.carlstaht
architektur.com/en/applications/facades/
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https://www.soundarbor.com/cableand-bracing

Icoxindia.weebly.com/blog/differentypesof-large-spanstructure-and-their-advantages
and-disadvantages




E. Natural disasters | o Lynbrook Estate

; - e stormwater wetland,
25. Sinkholes{ Ay { K2f §a OFy 2 00 dziiiie e §gPoume
underground materials like gypsum, salt, and limestone
are eroded by water that does not drain well.
Earthquakes, slides and sinkholes also increasingly occ
due to cumulative oil, water or resource extraction.
Some secalled 'sponge cities' are filling such gaps with
water that drains when full.

https://www.cbsnews.com/picture
s/giantsinkholes/

https://www.cbsnews.com/pi
ctures/giantsinkholes/

https://www.independent.co.uk/



F. Urban food security

26. Food accesdJrban farms reduce transport impacts _
and can prevent food shortages in economic or civil crises.” Vo o -
Some apartment houses, restaurants and grocery stores AT a'd-;i}'i{ 7 At
use their own roofs or rent roofs to grow their produce, PRl % ' ¥ S TR
or to create attractive outdoor dining areas and so on.

These can revitalize urban districts and build community.

https://saigoneer.com/sai
gon-health/2430rooftop-
vegetablegardens
catchingon-in-hanoi

These gardens
also provide relief
from the concrete
jungle.

https://www.weforum.org/agenda/2014/11/howrooftop-gardenscanhelp-combatflooding/ ouzz.com.au/photos/rooftopgardendesignideas



F. Urban food security

27. Crop 'rotation! Industrialscale vertical agriculture has been
established in old abandoned warehouses as well as new urban
greenhouses. These are relatively free of pests and disease.

Some use rotating container systems for easy accessibility for 1 |
planting and harvesting the crops. These expose plants to skylights==:
to provide the ideal amounts of sunlight.

=
e L

+£5¢ "\o
https://ourworld.unu.edu/en/farmingin-the-skyin-Singapore. Photo:
KalingaSeneviratnédPS.




F. Urban food security

28. AquaponicsUrban aquaponics can address overfishing. Itis ags
closedloop system where fish produce the nutrients that grow o
vegetables. The fish make fertilizer for the plants to grow that in |5
turn feeds the fish, and both can be harvested. It can work at the
domestic or commercial scale and can utilize kitchen food waste.




F. Urban food security

29. Community gardens Urban food deserts
are common in disadvantaged areas of cities.
These seffmanaged food gardens can be
established on vacant lots, abandoned
buildings orunused spaces in the area.

Ve
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ThePeople's Grocerin Oaklandalsooffers http://vpuu.org.za/safenode- https://use.metropolis.org/casestudies/brasi
nutrition education and job training programs. ~ "e¥communiyurbangardening! saopalocommunitygardens

La Finca del Sun the South Bronalsooffers job
training and educational programs for youth.

TheEdible Schoolyarth New Orleanslso
educates students about healthy eating and
environmental sustainability.

Growing Powelin Milwaukeealsooffers
educational programs and job training
opportunities for residents.

City Blossom# Washington D.@lsooffers
educational programs for youth and adults.

https://ourworld.unu.edu/en/inrhome-gardensincomeand-food-for-urban-poor



https://www.darpro-
solutions.com/industries
served/industrialservice

G. Soil production

30. Urban compostingSilent, norodorous, vertical
processors in urban areas can treat organic waste from the
surrounding district to produce soil for urban landscapes or
public gardens and provide fuel.

A variety of systems have been used at the individual building
scale as wélsuch as systems in basements.

Urban composters
treat urban waste

to reduce transport
impacts and
support urban parks
and gardens.
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https://theconversation.com/citycompostprogramsturn-garbageinto-blackgold-that-boostsfood-security L T—— e
and-socialjustice 136169 b NRESVIR




G. Soil production

and detoxified by mushrooms. While earthworms
turn waste into resources, mushrooms can process
pollution and remain edible. This is net positive. &
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https://www.yesmagazine.org/environment/2019/03/05/mushroonrtseanup-
toxic-messincludingplasticwhy-arent-they-usedmore




G. Soil production

32. Erosion Urban stormwater systems channel
rain runoff in ways that cause erosion, water and? &
a2Aft LREtfdziAz2y yR &SF
aSyariaArgsS 1 yRaoOl LISQ ’
and store excess runoff or release it slowly.

However, retaining wallsould also provide
biodiversity habitats (unlike typical engineering).




G. Soil production

33. Biochar Biochar is a form of charcoal that is
produced by heating organic materials in the absence of
oxygen (pyrolysis). It releases Zdiring pyrolysis, so it
must be produced with renewable energy sources and
waste. Biogas

Agriculture H-I h Industry
o®
Livestock m ) @ Sanitation
\‘l"‘

O ﬁ Cosmetics
@]

% Medicine

Food Q?
Construction “

https://www.biochar- '
industry.com/biochar/ High Tech

e

Biochar improves

Ve

A

Soil moisture It's porous structure holds onto water
longer and reduces water stress on plants.

Nutrient availability: It's high surface area and ability
to attract nutrients provides the nutrients to plants
(eg. nitrogen, phosphorus, potassium).

Soil structure It promotes the growth of
microorganisms that break down organic matter and
create channels for water and air in the soil.

Carbon sequestrationit is carbon and can sequester
carbon in the earth for thousands of years.

Reduces fertilizer useSynthetic fertilizer have more
impacts on climate change, energy consumption and
water pollution.

Roads and buildingsBiochar improves the
durability of concrete and asphalt as well as
sequestering carbon.



H. Materlal SOurceS https://www.treehugger.com/he

mpcretehouse5113218

34. Construction Hempcrete can sequester |
carbon and can be poured like concrete or usec
as boards or soft insulation.

Roboticallyprinted buildings are rapidly
advancing and could soon print out Hiased
materials like hempcrete in I|eu of ecologlcally

https://www.isohemp.com/en/buildinghemp-blocks
insulatingand-efficientenvelope

) .?'\: lﬂ}&-._ s

https://alternativehousingoptions.com/whais-a-hempcreteor-
hemp-blockhouse/



H. Material sources

35. New IFC materialdMycelium (mushrooms)
could replace Styrofoam in the efficient ICF
process (insulated concrete formwork) system,
which could then be filled with hempcrete.

Harmful Styrofoam and concrete could be
avoided without have to change conventional
construction practices or consumer tastes..

https://www.icfblocksolutions.com/ https://www.octaform.com/blog/news/ictvs-octaform/

https://buildblock.com/howto-build-ar+icf-home/ https://thermohouse.ie/blog/prosconsicf/



