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Contrasts day x night

Average image of diurnal surface temperature Average image of nocturnal surface temperature
AQUA MODIS AQUA MODIS

13.183100 13561670
13.561670 13.940240
13.540240 14.318810
14.313810 14.657380
14.657380 15.075950
15.075950 15.454520
15.454520 15.833050
15.833050 16211660
16211660 16.550230
16.550230 16.968800
16.968800 17.347370
17.347370 17.725340
17.725540 18.104510
18.104510 18.483080
18.483080 18.861650
18.861650 19.240220
15.240220 19.618789
15.61878% 19.85735%
15.997359 20.375525
20.375929 20.754455

Imagem média da temperatura de superficie composta por imagens Imagem média da temperatura de superficie composta por imagens
medias de 8 dias tomadas as 13h30. Novembro de 2013 a médias de 8 dias tomadas a 1h30. Novembro de 2013 a Fevereiro de 2015

Fevereiro de 2015 (total 61 imagens). Resolugéo espacial: 1km (total 61 imagens). Resolucdo espacial: 1km



Surface Temperature x Land Use

Google Earth

Zona Leste de Sdo Paulo. Vila Curuca

Padrao horizontal com pouca vegetacao
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Change detection 2002-2017
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Vegetation Dynamics
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Satellite thermal images from 2002 to 2017 (Modis), vegetation indices
(NVDI/EVI) and mapping techniques (LCZ/WUDAPT), exploring daytime
and nighttime effects and relating this results to the urban morphology and
vegetation, feeding other ongoing investigations in the group.

Figure 1. Daytime LST for 2016 Figure 2. Nighttime LST for 2016 Figure 3. NDVI for 2016




Urban density and microclimate amenities
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Environmental off-set / environmental compensation
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Environmental off-set in Sao
Paulo adopting green walls
(not in force anymore)

“Art. 1° A Secretaria Municipal
do Verde e do Meio Ambiente
— SVMA podera celebrar
termo de cooperacao com a
Iniciativa privada que tenha
por objeto a execucao e
manutencao, ou a manutencao,
de jardins verticais.”
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https://www.pressreader.com/brazil/folha-de-spaulo/20181022/281535111970541
https://www.pressreader.com/brazil/folha-de-spaulo/20181022/281535111970541
https://noticias.r7.com/sao-paulo/muro-verde-da-avenida-23-de-maio-apresenta-falhas-na-manutencao-02102018-1
https://noticias.r7.com/sao-paulo/muro-verde-da-avenida-23-de-maio-apresenta-falhas-na-manutencao-02102018-1

Environmental off-set in different cities of the world
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Authorized vegetation clearance for urban development Example of compensatory planting



Green Iindicators in different cities of the world

Seattle, USA
704 000 hab
217 km*

Sdo Francisco, USA

870 000 hab
1214 km®
70,29 arv/hab -
- g2 m¥/hab
[l Sacramento, USA
495 000 hab
259,3 km®
e
T
Chicago, USA
2705 000 hab
606,1 km?
e e e e e e e e = == =
I Legenda

7 quantidade de drvores por habitante
ﬁ m’ de érea verde por habitante

Politicas de insergiio de vegetacdo no ambiente
urbono encontradas:

pardmetro urbanistico de insercdo do
verde dentro do lote privado

espacos privados de acesso e uso publico
{“Privately Owned Public Spaces” ou
“POPS")

Insergdo de terragos verdes

desconto no IPTU ("IPTU Verde")

existéncia de programas de arborizacao

existéncia de planos que discorrem sobre
objetivo de aumentar a arborizacao urbana

Y politicas publicas para a adogdo de sistemas
construtivos que gerem economia de recur-
505 naturais e energéticos

Al

Toronto, CAN é‘:';g':;b EKb
2 800 000 hab S
- Sy 1572 km

& 63,5m/hab

ﬂz,?() arv/hab
4 27.3 m*/hab

B E

Nova lorque, USA Paris, FRA
2244000 hab

8 538 000 hab )

e 1054 kn

157 0,608 arv/hab oo a)rwhab

247 wihab & 4.5 mi/hab

| Ky

Recife, BRA
1555000 hab

Medellin, COL 218 km?
2464 000 hab
380,6 km*
70,14 4rv/hab
Rio de Juneiro, BRA
Bogota, (OL 6320 000 hab
8081000 hab 1255km”
1775 km* 1 59,2 m'/hab

70,'\ 6 &rv/hab

Fe &

Sio Pavlo, BRA
12110 000 hab
Santiago, CHI 1521 km? ,
5500 000 hab @ 168 m’/hab
641 km?
734 m*/hab
[l Curitiba, BRA
1765000 hab
435,036 km”
Mendoza, ARG 1 64,5 m’/hab
114 800 hab

54 km* ﬂ

Porto Alegre, BRA
1409 000 hab
496,8 km?

7 50 m*hab

487,9 km®
/@ 24,9 m*fhab

&

Berlim, GER
3470000 hab
891,8 km®

/& 356 m’/hab

Malmo, SWE
341000 hab
76,81 km®

Toquio, JPN
9273000 hab
2188 km’

710,6 m’/hab

&

Hong Kong, CHN
7 347 000 hab
2774km*
1056 m’/hab

| |E3

Nairdbi, KEN
B 3134000 hab
696 km?

Singapura, SIN
5607000 hab
719,9 km®

& 56,2 m'/hab

)

Sydney, AUS

ﬂSO,G m?/hab

Johaneshurgo, RSA

& 4400 000 hab

1645 km?
/& 89,5 mi/hab

i Melbourne, AUS
il 4300 000 hab
9990 km?
7164 m?hab

*



LAl adopted as the parameter for GPR — Green Plot Ratio
(Singapore)

LAl has practical applications in planning, e.g.
in the concept of Green Plot Ratio — GPR;

GPR combines LAI with building plot ratio —
BPR (or FAR — Floor area ratio;

For grass, LAI=1 and the correspondent GPR
Is 1:1; for shrubs, GPR=3.1, for trees GPR =5:1

GPR is equivalent to the ratio between the total
area of leaves and the floor area

GPR is more effective than vegetation cover,
because it is directly related to the leaves that
process photosynthesis (Ong, 2002).



http://3.bp.blogspot.com/_Ymx9e66vrGc/SUdCbeoU7BI/AAAAAAAAGwM/CYjGvBnIMw0/s1600-h/2008-12-13__env02.jpg
http://3.bp.blogspot.com/_Ymx9e66vrGc/SUdCbeoU7BI/AAAAAAAAGwM/CYjGvBnIMw0/s1600-h/2008-12-13__env02.jpg
http://3.bp.blogspot.com/_Ymx9e66vrGc/SUdCbeoU7BI/AAAAAAAAGwM/CYjGvBnIMw0/s1600-h/2008-12-13__env02.jpg
http://3.bp.blogspot.com/_Ymx9e66vrGc/SUdCbeoU7BI/AAAAAAAAGwM/CYjGvBnIMw0/s1600-h/2008-12-13__env02.jpg

Public Policies / adoption of GPR — Green Plot Ratio
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Biotope Area Factor — BAF / Berlin and other German cities

Weighting factor /

per m? of surface type

Sealed
surfaces

0.0

Partially sealed
surfaces

0.3

Semi-open
surfaces

0.5

Surfaces with
vegetation,
unconnected to
soil below

0.5

Description of surface types

Surface is impermeable to air and
water and has no plant growth
(e.qg., concrete, asphalt, slabs
with a solid subbase)

Surface is permeable to water
and air;

as a rule, no plant growth

(e.qg., clinker brick, mosaic paving,
slabs with a sand or gravel
subbase)

Surface is permeable to water
and air;

infiltration; plant arowth

(e.g., aravel with grass
coverage, wood-block paving,
honeycomb brick with grass)

Surfaces with vegetation on
cellar covers or underground
garages with less than 80 cm of
soil covering

BAF =

ecologically-effective | AEE
surface areas

total land area

v

AEE = Area x Fator de ponderacao

Surfaces with
vegetation,
unconnected to
soil below

0.7

Surfaces with
vegetation,
connected to
s0il below

1.0

Rainwater
infilcration per
m= of roof area

0.2

Vertical
greenery up to
a maximum of
10 m in height

0.5
Greenery on
rooftop

0.7

Surfaces with vegetation that
have no connection to soil below
but with more than 80 cm of soil
Covering

Vegetation connected to soil
below, available for development
of flora and fauna

Rainwater infiltration for
replenishment of groundwater;
infiltration over surfaces with
existing vegetation

Greenery covering walls and
outer walls with no windows;
the actual height, up to 10 m, is
taken into account

Extensive and intensive
coverage of rooftop with
greenery



Public Policies
Seattle Green Factor (SGF)

Mandatory since 2006 to all uses,
except single-family buildings

Similar to the Biotope Area Factor
(BAF), the Seattle Green Factor (SGF)
adopted different weighting factors
according to the subtract
characteristics, the existence of green
cover and permeability of external
pavements. But it goes beyond the
BAF introducing other aspects related
to the canopy spread and to the
existence of biorretention systems that
Increase the infiltration capacity of
stormwater.

What is Seattle Green Factor?

o Vool lon. Nall -4005F | CA-G

A o e gl AT Zoning Code with Branding

Code Requirement in updated
Zones

*  Requires minimum ‘Score’ by

Zone type:

= C/NC: 0.30
* MR/ HR: 0.50
= [R: 0.60
= South DT Area: 0.30

IC in Urban Centers: 0.30

. ‘Score’ correlates to % of site that

should be ‘Green’, i.e.:
C/NC = 0.30 = 30% ‘green’
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Public Policies

Sacramento Shade

Google Earth

Data das imagens: 10/25/2016  38°31'29.87"N 121°18!17.95"0 elev. 25 m  altitude do ponto de visdo 43.33 km




Public Policies

Sacramento Shade
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Public Policies

Sacramento Shade
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Public Policies

Sacramento Shade
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Mendoza, Argentina

Public Pol

~

altitude do ponto de visao 227.17 km
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Public Policies

Mendoza, Argentina

4 . K : : 4y 3 Bealyd
= e~ i vy e By o e
Image © 2016 DigitalGlobe ™ - - . @ 4\;' AR
- a o ] ‘o e

Data das imagens: 3/9/2017 ‘3‘2553'30.29”5 68350'34.23”50 elev 805 m" altitude do ponto de vfsé_g\ 2.67.km




Public Policies

Mendoza, Argentina




FINAL CONSIDERATIONS

Urban density can be compatible with microclimate amenities; green infrastructure is
part of the strategy.

Adopt not only historical climate data, but recent past and future climate predictions.

Adaptation to urban climate is an urgency to be addressed; mitigation only will not be
sufficient.

Go further in predictive studies that can contribute to the results’ assimilation in public
policies, resulting in socio environmental benefits for people.

Urban strategic plans can incorporate climate risks and vulnerabilities, and evaluations
have to be available for this kind of plans.

There is a lack of proposals for a network of climate amenity spaces spread all over
the city, mainly in public spaces, as well as for building adaptation to climate change,
alternatively to the air conditioning dependency.
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