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Introduction

Warming Climate
Emissions and temperture
Heat island effect
Cooling Whangarei
* Painting
* Shading

* Planting (Evapotranspiration)
* Greener streets
* Pocket parks
* Green walls
* Green roofs
* Green car parks

Water in Whangarei
*  Mostly hard surfaces
*  Dual use storm water retention
* Storm water planters
*  Water sensitive design
Living in Whangarei
*  Examples from around the world

Conclusions
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The highest temperatures ever recorded

At least 22 countries have recorded maximum temperatures of 50°C (122°F) or above.
The map below shows the highest temperature ever recorded in each country.

Extreme Tempesatures .

Sicily, Italy

- 48.8C
- N9.8F y
{2021)
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Kebili, Tunisia
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SOUTH AMERICA ANTARCTICA
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Highest ever recorded temperature is or exceeds
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EECS Sources: WeatherBase, Automated Surface Observing System, news agencies | Updated: July 5,2023 @AJLabs [VIEIINY



Daily global mean surface air temperatures

In degrees Celslus; 1979-2023 (As of July &)

[ 4 o July 3-6, 2023 were the
I t S G Ett| n g H Ot warmest days on record,

crossing 17°C
17°C
2023 2022
15
13
1979-2000 mean
11
Jan . April July Oct.

Data: NOAA CFS/CFSR via Climate Reanalyzer, University of Maine; Chart: Simran Parwani/Axios




Monthly global mean temperature 1851 to 2020 (compared to 1850-1900 averages)

4+ b A S S *>

=%

&4

- 1868 1869 | 1870 1871‘ '18 187:% [ naw 1875 : 1876
__ N . W _.\ v » ‘.-\:, ':)

Tl W2 1,

 16§6 ‘ .1885 w188'§\ 4888 09 («gm 1891 4;392 | 189? 13;4 1895 | es |
| B e g WV T

91%3 :’>‘E'9127 -—n913

1905 1906# 1907 :}906— ‘l~~'191o gt
: ¢ / > ":’! » iI/

\a —'t &y

%SCCO0.000ﬂq
"a9s5 1956

e

ﬁ“‘? 1853 Pess [ aess | 1ese f\“' 1858 i .185 1866j 1861 ez

ke kil % S

fqa7§ | 1680‘ 188%5
| -4897’ _7
‘914 qs?% |
»"}.191-9} 192&*95{ 1”922~ -‘1923»  1924‘ 1925 -*Qszf’n;zt 1929 t%&

-E"-" < : ‘

188 1883 f—{las& ’

&89@ ﬁsss .(90‘ 1901'

‘ . ‘ «.{‘.‘;J f-ﬁi N Q
1916 '—&91 ,. 91¥
r——h

\ 4

| 193& qsgf.'m’

“&%00
) i o o e e g et
wOQOO@OOOOO
POROL2LLG0V00VD00
000000000000V DO

| o P I L SR Y Y ) 3 e o <

°F
=27
21610 2.7
t8tc2.16
1441018
1.08to0 1.44
0721t 1.08
0.36to 0.72
0.18 to 0.36
Otc0.18
-0.18t0 O
0.36to -0.18
-0.72 to -0.36
1.081o0 -0.72

-1.44 10 -1.08

20
>1.5
1.2t01.5
1tc1.2
08to1
06t00.8
0.4to 06
0.2to0.4
0.1t0 0.2
0te 0.1
-0.1t00
-0.2 t0 -0.1
-0.4t0-0.2

-0.610-0.4
-0.810 -0.6

Dec Jan

Nov
Oct

Sep .

Ag\

Feb

YEAR

_ / Apr
May

“Jul Jun

/ xy TGy G [ AN . ey o 104 [N



Hotter Cooler

Hyde ar x -=

O

O

Gentral Parki

A

Naturalipark®: YA e : LONDON
2L " HydelPark

MEXICOICITVAS =S el Q
W o NEWYORK{CITY o,

¥ Botanicaligarden; 3 ¢ Osterley/Parks
PARIS : o ol Q
BEIJING;:" \Fi ‘RichmondQ
o v Park

National'park

®

Naturaliparnk .‘ P,r,Q's.pect Park



2)
||\ l‘ - §(§
W"‘@ ling Whanga % X |
»\\?\\%\
<
-










Ways to Cool - Grow Plants

» Evapotranspiration

* Pocket Parks
* Greener streets
« Green Walls
* Green Roofs

 Green Car Parks



Evapotranspiration

Trees and vegetation (e.g., | SRASS ASPHALT
bushes, shrubs, and tall
grasses) lower surface and air
temperatures by providing
shade and cooling through
evaporation and transpiration,
also called evapotranspiration

- 10:00 a.m. Air temperature

§o03 ) 29"



Evapotranspiration

Surfaces release stored energy

Minimum air
temperature

Surfaces release
stored energy

ASPHALT

Maximum air temperatures
typically occur in the afternoon

Surface absorb energy

\“.

Night Morning

Noon

Afternoon

Night



How Urban Pocket
Forests Cool Cities

Evapotranspiration

Irradiance intercepted,
absorbed and reflected

Water vapour
released from
leafs

Transpiration
cooling VVatgrabsorbers
into soil
Shade
cooling

Water absored by roots
and moves up the stems

SUGIPROJECT.COM




Evapotranspiration

SUGIPROJECT.COM
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Celsius degrees

temperature

- ' 88
30 |

_~

Eva pOt ra nspi ratiSO n Late afternoon

Downtown

Commercial
Rural

Suburban
residential

Parks and vegetated areas, which typically Dense, built-up areas typically
have cooler surface temperatures, lead to warmer air
contribute to cooling the air. temperatures.



Evapotranspiration

Natural materials, such as
soil and vegetation, reflect
sunlight better than urban
materials, resulting in less
heat absorption.

Evapotranspiration

Vegetation helps reduce air
temperature by releasing

water to the surrounding air,

dissipating ambient heat.

Long-wave radiation

Reflects more
radiation back to the
atmosphere.

Downtowm

Urban areas typically have surface
materials, such as roofing and
paving, which reflect less light and
absorb more of the sun’s energy.

Poor evapotranspiration

As cities develop, more surfaces
are paved or covered with
buildings and more vegetation
and moisture is lost.

Short-wave
radiation

Reflects less
radiation back to
the atmosphere.

When sunlight
reaches surfaces in
the canyon created
between buildings,
the sun’s energy is
reflected and
absorbed by building
walls and can
increase
temperatures.

Urban
canyons

At night, urban
canyons generally
impede cooling, as
buildings and
structures can
obstruct the heat
that is being released
from urban
infrastructure.






4.8 Existing Street Trees & Vegetation Distribution.
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Street tree numbers and variety
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whangarei ISthmus.

District Council

Deliver a blue-green Complete Streets Masterplan - Catalyst Projects. E o e e
street network.

reener str

A suite of people & environment
focused catalyst projects that
will positively shape the future o
Whangarei city.

Catalyst Projects:

Waterfront to City Stitch.
A high amenity street for people, facilitating multi-
modal transport and connecting city and waterfront.

Waterfront Development Sites.

Potential residential-led mixed-use development area
with retail / commercial / entertainment to ground
floor connecting city and waterfront.

John & James Pedestrian Priority Streets.
High amenity pedestrian prionty street based
waterfront connections, suitable for market activation.

® &

Robert Green-Street Corridor.
One of a network of green street links through the city.

Why:

To increase visual, shade and shelter amenity within the city core.

To contribute to environmental health and wellbeing, improving habitat,
biodiversity, air and water quality.

To deliver on wider blue-green network aspirations.

To provide broad scale connections to surrounding open space networks.

Cameron Street Pedestrian Street.
Extension and rejuvenation of the Cameron Street
Mall to create a vibrant pedestrian retail environment.

Central City Carpark Redevelopment.
Redevelopment of the carpark building to deliver active
retail street frontages. Potential for redevelopment to
be comprehensive to deliver a mix of uses.

® @B ®

Vine Street Quarter.

Streetscape upgrade combined with redevelopment
of the Vine Street car park to create a vibrant Vine
Street Quarter. A city dining and retail destination.

Laurie Hall Park.

A public park for Whangarei, Laurie Hall Park is
extended to Robert Street with the creation of an
urban play space and laneway car park.

How:

1. Prepare a street tree strategy plan as key component of the Complete
Streets Masterplan to significantly increase the green infrastructure
within the city core.

2. Prioritise street trees as required infrastructure alongside other
services.

® ®

Rust Avenue Civic Street.
A street based connection between city and civic core,
strengthening cycleway and pedestrian connections.

Rose Street Bus Hub.
A high-quality, high-visibility hub for public transport.
A catalyst for regeneration of the southern city area.

Waterway Arrival and Connection.
Celebrating Whangarei's unique setting on arrival
into the city across waterways. Creation of spaces for
people, improved water quality and environment.

3. Establish multiple city centre green-street links, including Robert
Street, connecting to the surrounding river and stream network.

4. Implement sustainable urban drainage systems within the street
environment as an integral part of streetscape upgrades to improve the
quality of stormwater entering the surrounding waterways.

5. Integrate a variety of trees, shrubs and groundcovers into the street
network, with a focus on native species to improve biodiversity.

Hihiaua Fishing Reserve & Water Access.
A streamside public space providing water access,
waka mooring, and streamside planting for habitat.

Whangérei City Centre Plan - Key Outcomes:
Em!lwmlnt &

® 6|6

Expariance Connactivity Living. Design

Whangarei C Streets M. | WDC | August 14, 2020 7




5.5 Cameron Street.
Pedestrian Street.

Existing.

Constructed in the 1990's the Cameron Street 'mall, between Rathbone and James
streets, is the only pedestrianised street within Whangarei city core. A recently
installed canopy structure extends across the intersection with James Street,
covering a deck structure built around a mature tree. To the east of the pedestrian
mall is a recently constructed ‘shared space’ extending from the intersection with
John Street around into James Street for half a block length. One-way vehicle
traffic flows from east to west, two-way vehicle movement is retained along the
remainder of James Street providing access to the car parking building.

The mallis surfaced in diagonal bands of red and yellow clay brick paving, with
raised planters constructed from basalt and integrated timber seating located
throughout the space. Light columns are ‘Victorian' in style, and combined with
the paving give a dated appearance to the street. Public art and sculpture, mature
trees and planting give shade, shelter and character to the pedestrian space.

The shared space has proven confusing for users. Partly due to its limited length,
its inclusion of a road junction, and it extending only part of a street block resulting
in drivers having no choice but to enter the shared space. Red and yellow clay
brick pavers have been retained, supplemented with concrete pavers, stone setts,
and drainage channels. No clearly defined movement route for visually/mobility
impaired is provided. No bollards are provided to restrict entry to one-way only.

Typical Existing Street Cross Section. Section | 1250@A3

|

g

1 §
5 g
& -3 . 2 &
EilL ) £% i 13
am 3m 13m
. 2007 .
Prvate | Pedestrian S Private
Property Mall Eeessane Propenty
68

Opportunities.

The streetscape would benefit
from a consistent approach to
paving materials, organising of
furniture and outdoor dining
areas into ‘activity zones’ and
the co-locating of elements to
guide traffic movement.

Retaining existing mature trees
and selected art and sculpture
items.

Utilise high quality palette of
materials consistent with main
retail street and people priority
space character.

Remove the canopy (at end-of-
life or earlier) to open the
street environment back to the

sky.

Strategies to attract people
into the city centre through
use & activation, connectivity
and quality of the city core.
Potential for ‘play as you go'
facilities to activate the street.

Pedestrianised streets would
benefit from a change in
designation to ‘Pedestrian Mall’
tor them from
as routes and
enforcement of the restriction
of vehicles.

L ¥
hiel ki,

Greener streets..-

At the heart of Whangarei, an extended and upgraded high-
amenity pedestrian only green street for people.

The existing Cameron Street 'mall’ is extended between John and Rathbone
streets, with one and two-way vehicle linkages continuing west from John Street
and east from Rathbone Street respectively.

The centre of the extended pedestrian street becomes a linear park of tree, low
shrub and lawn areas contained in part by seating edges, with opportunity for
integrated play and sculpture elements. Retaining existing sculpture items and
mature trees where possible. An interactive water play feature references Cameron
Street's connection to the Raumanga and Waiarohia Streams.

Generous footpaths to either side provide space for clear movement routes and
outdoor dining and activation, located with good aspect to the sun.. Lighting
columns define the route for service and emergency vehicles.

A by-law will be required to enable enforcement of the restriction of vehicles within
the pedestrian street to emergency and service vehicles within certain hours.

Proposed 3D view.

Key Design Principles.

."5. \
)]
A thriving Economy.
— -
)
~ N/

=

Streets as destinations.

19l

Culture & Ident

{3
ity

Streets M:

| WDC | August 14, 2020
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2.9 Ground Floor - Frontage Activation.

1S NINGAZY

WALTON ST

The frontage activation diagram
defines the difference between
an active and inactive front to a
building.

In the case of this plan there are two type of active,
either activated by food and beverage use i.e. cafes or
restaurants, or a glazed frontage to retail. A blank wall

is ainactive frontage. The desktop study, shows the
concentration of where activity occurs throughout the
city centre, where things are working and not working.
Importantly it highlights the areas which do not activate
the street front, which allows gaps to be filled or how

a streetscape design might inform the success of the
built form.

N
Om  20m 40m 100m (‘D

Legend:

City Core Masterplan Project Boundary

Active - Food & Bevarage - street activation

esm—n Active - Retail/ office / industry / glazed

s |nactive - blank frontage

- Off-street car park

Wh i C Streets M lan | WDC | August 14, 2020
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a Reduction in food transportation and
associated air polltuion and traffic @May assist in planning process

Reducing climate change effectso

Support of green
products and systems

Improved thermal performance
insulating and cooling

o Improved vistas

@Improved human health

Extended roof life

Financial and energy savln
Urban Heat Island Effect mitigationév—i ;

Opportunities for artistic expresslon@
|
Aesthetic/biophilic improvements @

Carbon sequestration @

)
Complement photovoltaic panels @

Increased amenity @

Beautify unattractive building features

Shading ’J

Improved biodiversity @

Improved air and /2

Noise attenuation and sound improvement @

Employment from

manufacture. design,
installation, maintenance

and new uses water quality
Improvements to onsite
stormwater management Improved markets for
recycled plastics
@Urban food production

Improved community cohesion
@ Increase in property values

and marketable floor area

Educational urban @
o

nature experiences

Cooler, more enjoyable
streets and public space

More liveable environment for
citizens & less heat related stress

@ Improvements to building

envelope longevi Reduce water storage requirements Reduction in landfill waste .
peronaniy @ and drainage infrastructure on site @




3.5 City Car Parking.

WALTON'ST

pm————

Generous provision and a variety
of options for car parking are
found within Whangarei city
centre. Including a mix of free and
paid, public and private, street
and precinct based car parking.

Establishing the right balance of parking provision and
spread while improving pedestrian amenity is challenging,
with a strong desire, and a need in some cases to be able
to park in close proximity to the destination.

Public, paid parking precincts are generally located to
the perimeter of the city centre, with the exception of the
central city car parking building and to the north along
James Street.

Generally all the streets have kerb edge parking with

the exception of Dent Street and the managed lanes
along Bank and Walton streets. The central city car park
encourages vehicle movement through the centre of the
city and is inactive for pedestrians at street level.

N
Oom  20m 40m 100m @

Legend:

City Core Masterplan Project Boundary

Paid Parking

D Public Off Street Parking

Private Off Street Parking

On Street Parallel Parking
(Inside Masterplan Project Boundary)

===3
@S On Street Angled Parking
(Inside Masterplan Project Boundary)

Current Car Parking Numbers (2017 WDC Survey)

Public Off Street Parking @
On Street Parrallel and .
Angled Parking

Mobility car parks .

h [~ lete Streets lan | WDC | August 14, 2020
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PLANTS FILTER AND
TRANSPIRE WATER
WHILE ENHANCING THE

Storm Water

RPN -~

WSTORMWATER FROM
. SIDEWALK FLOWS INTO
* THE PLANTER

STORMWATER FROM
ROADWAY FLOWS INTO :
THE PLANTER v ] 2, < *°
ps . .

WATER INFILTRATES
THROUGH SOIL ¢
9 .

STONE OR OTHER STORAGE
MEDIA PROVIDES ADDITIONAL
STORMWATER STORAGE
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District Council

4.11Water Sensitive Design. o w5

Water sens

=wnGreener streets - that deal with Water

manageme .,
ecology and biodiversity, best
practice urban design, and
community values.

Whangarei city's location on low-lying partly reclaimed
land, within a network of river and streams has a strong
connection to water. The street-based stormwater
catchment exits untreated to this system of waterways
via the piped network.

The speed and quality of stormwater entering the
waterways can be addressed through Water Sensitive
Design (WSD). Through the use of mechanical
drainage devices, and/or preferrably through low
impact planted raingarden type solutions. Raingardens
slow and improve water quality, increasing amenity
and biodiversity values. Receiving stormwater runoff
from roads and pavements, passing it through filtering
systems before being discharged to the conventional
stormwater network and on to the Hatea River and
Raumaunga Stream.

A strategy for integrating low-impact sustainable urban
drainage systems (SUDS) within the street environment
is illustrated opposite. The inclusion of raingardens
within key streets (John, James, Robert, Cameron

and Vine) with a mix of species and signature species
contributing to character and amenity while addressing
water quality issues.

Legend:

@ Raingardens within streetscape

Combination of mechanical treatment devices
and raingardens where space allows

@ Raingardens to kerb edge / parking zone, with
addtional mechanical treatment devices

Permeable paving

Precedent images Permeable paving (car parking) &
various approaches to raingarden design

Whangarei Complete Streets Masterplan | WDC | August 14, 2020 53
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Benefits

1. Temperature Control

4. Water Management

12. Aesthetics

i - The Cultural Tutor £ m
\-. @culturaltutor
12 Reasons Why Cities Need More Trees:

1. Temperature Control

One large tree is equivalent to 10 air conditioning units, and the shade
they provide can reduce street temperature by more than 30%.

2. Noise Reduction

Trees can reduce loudness by up to 50%. In urban areas filled with the
sound of cars, construction, sirens, aeroplanes, and music, trees are
essentially the best way to block noise and keep cities — along with the
homes and workplaces in them — quieter.

3. Air Purity

Trees remove an astonishing amount of harmful pollutants and toxins
from the air. In urban areas air quality is often disastrously bad — with
severe consequences for our health. Trees make the air we breathe
much cleaner.

4. Oxygen

And, while absorbing all those pollutants, trees also put more oxygen
back into the urban environment. Oxygen levels are significantly lower in
cities compared to the countryside; trees help to solve that problem.

5. Water Management

Trees do more than just shelter us and our buildings from rain — which
is, in fact, extremely important. They also absorb huge quantities of
water, reduce run-off, neutralise the severity of flooding, and make
flooding more unlikely altogether. Not to forget that their roots absorb
pollutants and prevent them from feeding back into a city's water supply.

6. Psychological Health

Studies have proven what we instinctively know to be true: that human
beings are significantly happier when surrounded by nature rather than
sterile urban environments. Our emotions, behaviour, and thoughts are
shaped by the places we spend time — and trees have a profoundly
positive effect on our psychology. The consequential benefits of being
happier and more peaceful — as individuals and as a society — are
immense.

7. Physical Health

Beyond all the other ways in which trees improve air quality and the
urban environment, much to the benefit of our health, they also
encourage people to go outside. Cycling, running, and walking are all
more common in urban areas with plenty of trees. A knock-on effect of
people spending more time outdoors is also social integration and
stronger communities.

8. Privacy
A simple point, but not inconsequential, is that trees provide privacy.
9. Economics

The total economic benefit of urban trees is hard to calculate. There are
costs, of course, including the repair of infrastructure damaged by roots
and maintaining the trees themselves. But the total economic benefit—
a consequence of everything else in this list and more — far outweighs
the expenditure. Trees make cities wealthier.

10. Wildlife

Trees are miniature cities all of their own, serving as a habitat for
hundreds of different species, including birds and mammals and insects.

11. Light Pollution

Trees don't only block the light shining down, therefore keeping us and
our cities cooler — they also disrupt light shining up, from street lighting,
cars, houses, and billboards. Skies are clearer in cities with more trees.

12. Aesthetics

And, finally, trees are beautiful. They break up the potential monotony of
urban environments — the sharp geometry, the greyscale roads and
buildings, the endless rows of cars — with their trunks, boughs,
canopies, and flowers.

Just think: the gold and red of falling leaves in autumn, the white and
pink blossom of spring, the vast green canopies of summer, and the
branches lined with hoar-frost in winter. Every single tree is a myriad of
intricacy and texture, of colour and scent, of dappled light on the
pavement, mottled bark, knotted roots, of clustered leaves and delicate
petals and stern boughs.

Few streets would not be improved by the kaleidoscopic aesthetic
delights of a tree, not to mention the many different species of tree, all
over the world, whether willow, oak, lime, cherry, aspen, maple, birch,
horse chestnut, dogwood, hornbeam, ash, sycamore... the list goes on.

There are some drawbacks to urban trees, most of them context-
specific, and they are not — of course — universally appropriate. But it
seems fair to say that many cities would benefit from at least a few more
trees here and there.



Conclusions

1. Whangarei has a lot of opportunities
To adapt/mitigate global heating at local level
Lessen the flooding effects of storms
Create a more pleasant and liveable urban
environment

2. There are good plans in place
But the decisions to progress them are political

3.  Walking tour tomorrow at 10.45am
. Let’'s walk and talk
Discuss opportunities to green streets, carparks,
rooftops, blank walls, add parks
1 page handout with walking route




References

Resources used for this presentation:

https://twitter.com/mariano zafra/status/1686029204838584320
https://www.reuters.com/graphics/CLIMATE-CHANGE/URBAN-HEAT/zgpormdkevd/

https://www.wdc.govt.nz/files/assets/public/documents/council/standards-
quidelines/whangarei-living-roof-quide.pdfSource

https://www.tredjenatur.dk/en/portfolio/enghaveparken-climate-
par%7.§¥i5cl|azlwfRzl B4h ( IﬁrmxowXFFBI élé%npgg%fv [tUmSbOssdYOIVsATYv0t9UbJ61

VPA

https://twitter.com/culturaltutor/status/1696196302856495376

https://www.wdc.qgovt.nz/files/assets/public/v/1/documents/council/plans/whangarei-
complete-streets-masterplan-and-design-manual-2020.pdf

https://ourauckland.aucklandcouncil.govt.nz/news/2023/02/rain-drain-northcote-s-
new-stormwater-infrastructure-tested-to-the-max/

https://ssti.us/wp-content/uploads/sites/1303/2015/06/Philadelphia-green-streets-
design-manual-1.pdt

https://www.ft.com/content/9b2b6e80-d079-4724-abad-96cbaca01162
https://svs.gsfc.nasa.gov/5110



https://twitter.com/mariano_zafra/status/1686029204838584320
https://www.reuters.com/graphics/CLIMATE-CHANGE/URBAN-HEAT/zgpormdkevd/
https://www.wdc.govt.nz/files/assets/public/documents/council/standards-guidelines/whangarei-living-roof-guide.pdfSource
https://www.wdc.govt.nz/files/assets/public/documents/council/standards-guidelines/whangarei-living-roof-guide.pdfSource
https://www.tredjenatur.dk/en/portfolio/enghaveparken-climate-park/?fbclid=IwAR1B4h_CNrmxowXFFbL8TQnp990fVTtUmSbOssdY0lVsATYv0t9UbJ61vPA
https://www.tredjenatur.dk/en/portfolio/enghaveparken-climate-park/?fbclid=IwAR1B4h_CNrmxowXFFbL8TQnp990fVTtUmSbOssdY0lVsATYv0t9UbJ61vPA
https://www.tredjenatur.dk/en/portfolio/enghaveparken-climate-park/?fbclid=IwAR1B4h_CNrmxowXFFbL8TQnp990fVTtUmSbOssdY0lVsATYv0t9UbJ61vPA
https://www.nzherald.co.nz/nz/explainer-why-nzs-cities-need-to-get-spongier-and-fast/POIZM6UDW5ENLJXFSIOKJZOLEY/
https://www.nzherald.co.nz/nz/explainer-why-nzs-cities-need-to-get-spongier-and-fast/POIZM6UDW5ENLJXFSIOKJZOLEY/
https://twitter.com/culturaltutor/status/1696196302856495376
https://www.wdc.govt.nz/files/assets/public/v/1/documents/council/plans/whangarei-complete-streets-masterplan-and-design-manual-2020.pdf
https://www.wdc.govt.nz/files/assets/public/v/1/documents/council/plans/whangarei-complete-streets-masterplan-and-design-manual-2020.pdf
https://ourauckland.aucklandcouncil.govt.nz/news/2023/02/rain-drain-northcote-s-new-stormwater-infrastructure-tested-to-the-max/
https://ourauckland.aucklandcouncil.govt.nz/news/2023/02/rain-drain-northcote-s-new-stormwater-infrastructure-tested-to-the-max/
https://ssti.us/wp-content/uploads/sites/1303/2015/06/Philadelphia-green-streets-design-manual-1.pdf
https://ssti.us/wp-content/uploads/sites/1303/2015/06/Philadelphia-green-streets-design-manual-1.pdf
https://www.ft.com/content/9b2b6e80-d079-4724-abad-96cbaca01162
https://svs.gsfc.nasa.gov/5110

He Patai / He Whakautu



	Lines theme
	Slide 1: Cooling Whangārei
	Slide 2: Introduction
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Cooling Whangārei
	Slide 9
	Slide 10
	Slide 11: Ways to Cool – Grow Plants 
	Slide 12
	Slide 13: Evapotranspiration
	Slide 14
	Slide 15
	Slide 16
	Slide 17: §
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34: Te Ara Awataha - a greenway for Northcote » Northcote Development 
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56: Conclusions 
	Slide 57: References
	Slide 58: He Patai / He Whakautu 


