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Passos da co-criacao

* Definir o desafio

* |dentificar os problemas e oportunidades
* Conhecer questdes associadas

* Definir as equipes

* Elaborar as propostas e os prototipos

* Testar as ideias

* Escrutinar as melhores ideias
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4.6 bilhnoes de anos atras
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2.8 bilhoes de anos atras - Proterozoico

ucmp.berkeley.edu/
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315 mil anos atras
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8 mil anos atras

Richness of domesticated species (N spp.)
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Levis et al. 2017 Science



Antropoceno
Measures of the Anthropocene: 1750 to 2000

Sources: New Scientist (October 2008);
Global Change and the Earth System (2004),
International Geosphere-Biosphere Programme
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Urbanizacao

Urban and rural population projected to 2050, World, 1500 to 2050

Total urban and rural population, given as estimates to 2016, and UN projections to 2050. Projections are based on
the UN World Urbanization Prospects and its median fertility scenario.

8 billion
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2 billion
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0
1500 1600 1700 1800 1900 2000 2050

Source: OWID based on UN World Urbanization Prospects 2018 and historical sources (see Sources) cCBY
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Problemas ambientais urbanos

* Ilhas de calor urbanas — Urban heat island
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* |Ilhas de calor

Convecgao Esfriamento Albedo Retengao Emissoes
turbuléncia evaporativo de calor antrop.de calor

Zhao et al 2014 Nature 511: 216-219./ Manoli et al 2019 Nature 573: 55-60
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+1lhas de calor
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+Ilhas de calor

Ferreira and Duarte 2019 Urban Climate 27: 105-123
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Ferreira and Duarte 2019 Urban Climate 27: 105-123

— 18

= il

— 16

13

LST (°C)



-
RS,
O
@
)
s
)
qe]
==
I_I



+1lhas de calor
+Aumento do consumo de energla para cllmatlzar;ao (%)
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Problemas ambientais urbanos

* Poluicao do ar

IHME 2020 State of Global Air
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Cheng et al 2016 Environmental Internation « s .
Poluente primario
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PM,, particles
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(b) Satellite derived

Cheng et al 2016 Environmental Internation PM, s (pg/m?®)
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Pollution Source contributions to Total PM,O
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Pollution Source contributions to Total PMz s
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COMPOSITION of PARTICULATE MATTER (PM)

PRIMARY AEROSOLS - METALS & ELEMENTS

© @ @@@@

POTASS!U\‘K S()DIUP- ALUMINIUM, SELEN
(bnomau) (sca uh) (comom) (coal

ALUMINIUM, SILICON, CALCIUM VANADIUM, NICKEL MANGANESE, IRON ELE. & ORG, CARBON POTASSIUM, ZINC, LEAD
(scil and road dust) (ol burning) (biomass, diesel, petrol) (rofuso incineration)

SECONDARY AEROSOLS - GAS to AEROSOL CHEMICAL CONVERSIONS

SULFATES AMMONIUM ORGANIC AEROSOL

origin - SO, emissions origin - NO, emlssions origin - NH, emissions origin - VOC emissions
(diesel and coal combustion) (high temperature combustion (fertilizor usage and animal (biomass, diesel, potrol, & gas
(eg. vehicles, heavy industry) husbandry) combustion)

Despite overlaps, these are some key marker metals, elements, and compounds associated with major sources.
Ratio of these markers and other species vary significantly between sources.
Chemical composition of PM is complex and changes with time and place.
Statistical apportionment between source & sample profiles can provide new information on emission sources and some
uantitative estimate,

URBAN EMISSIONS 2016 | www.urbanemissions.info | Twitter: (Durbanemissions | emall - simair@@urbanemissions.info
info This infographic is distributed under creative commons attribution and non-commercial license
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State of Global Air 2020
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Poluente secundario
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State of Global Air 2020
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High systolic blood pressure -
Tobacco -

Dietary risks -

Air poliution N 6.67 million

High fasting plasma glucose -
High body-mass index -

High LDL -

Kidney dysfunction -
Malnutrition -

Alcohol use -

2 4 6 8 10
Total number of deaths (millions) in 2019
IHME 2020 State of Global Air
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State of Global Air 2020
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Hu et al 2020 Land 9: 17
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Table 1

A list of recent rainfall driven urban flood and their impacts.
Date Infrastructure and population Damage Description
Sept 9, 2009 More than 100 people died Heavy rainfall caused a flash flood in Jeddah, Saudi Arabia
Jan 12, 2011 Affected half million people and caused $879 million Heavy rainfall caused worst flood in Jakarta, Indonesia

July 21, 2012
Oct 29, 2015

Nov 5, 2015
Jul 14, 2017
Aug 29, 2017

Nov 15, 2017

Mar 21, 2018
May 27, 2018
Mar 1, 2019

Jun 27, 2019

economic losses

Affected 1.6 million people and caused an economic loss of
$1.6 billion

At least 58 people killed due to direct and indirect causes of
flood

3 people died

Disruption of urban activities

Confirmed death of 14 people

Caused significant damage to property and death of 24
people

Death of 3 people and displacement of thousands
Huge losses in property and death of 1 person

20 people died and many houses collapsed

Death of 32 people and massive transport disruption

A rainfall driven flash flood hit Beijing, China
Heavy rainfall caused a flash flood in Baghdad, Iraq

A 30-minute long severe thunderstorm caused flash floods in Amman, Jordan

A 19-mm rainfall caused a flood in Moscow, Russia, even the city has an excellent drainage system
Heavy rain caused a flash flood in Mumbai, India which was called as one of the worst regional
humanitarian crises by Red Cross

A heavy rainfall-driven flash flood occurred in Athens, Greece

A heavy rainstorm (50 mm) caused a flash flood event in Sao Paulo, Brazil

1000-year flash flood in Ellicott City, Maryland due to heavy rainfall (100 mm/hour), USA
97 mm rainfall in 30 h caused a huge flash flood, Kandahar, Afghanistan

Heaviest one-day rainfall in a decade caused a severe flash flood in the city of Mumbai, India

EM-Dat 2019 / Pour et al 2020 Sustainable Cities and Society 62: 102373
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio]  SE Weight IV, Random, 95% Cl IV, Random, 95% Cl
4.3.1 Case-control designCC
Bharadhwaj,2008 [27] 19 0399 68%  6.69([3.06 14.61] —
Chusri, 2014 [31] 36 075  40% 3660([3.42 15917 ’
Keenan,2010[19] 1.4 083 36% 0.25[0.05,1.29]
Sarkar, 2002[24] 1108 038 69% 3.03[1.44, 6.38) _———
Vanasco, 2008[12] 15 0686 44% 4480117 17.19)
Subtotal (95% CI) 25.7%  4.01[1.26,12.72] —~aii—
Heterogeneity: Tau®=1.36; Chi*=22.09 df=4 (P=0.0002); F=82%
Testfor overall effect Z=2.36 (P=0.02)
4.3.2 Other design
Adgampodi 2014 [30] -1.42 0829  36% 0.24 [0.04,1.23]
Barcellos, 2001 [23] 0756 023 82% 213 [1.36, 3.34] =
Dechet, 2012 [29] -004 027 T79% 0.96 [0.57,1.63] N
Dias,2006[14] 0095 0147 88% 1.10[0.82, 1.47) e
Felzemburg, 2014 [32] 0058 05 59% 0.95 [0.36, 2.53] —
Karande, 2003 [29] 208 047 B61%  8.00([3.19 20.11] —
Kawaguchi, 2008 [28] 078 027 78% 212[1.25, 349 —
Ko, 1999 [19] 0722 0229 82% 206[1.31,3.27) —_—
Leal-Castellanos, 2003 [11] 039 014 88% 1.48[1.12,1.94] = o
Suwanpakdee 2015 [34] 139 0144 88% 4.01[3.03,5.37] =
Subtotal (95% Cl) 74.3% 1.77[1.18, 2.65] L 3
Heterogeneity: Tau®= 0.32; Chi*=68.30, df=9 (P = 0.00001); F=87%
Test for overall effect £=2.78 (P = 0.005)
Total (95% CI) 100.0% 2.19[1.48, 3.24] E 3
Heterogeneity: Tau®=0.43; Chi*=102.66, df=14 (P < 0.00001); F= 86% :g 01 0?1 ) 1:0 1EIU=

Testfor overall effect: 2= 3.92 (F = 0.0001)

Naing et al 2018 Plos One Testfor subgroup differences: Chi*= 172, df=1 (P = 0.13), F= 41.8%

decreased risk with flood increased risk with flood
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Problemas ambientais urbanos

* Poluicao sonora
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* Poluicao sonora

Referencerscenario Day Period
/)

<50dB

50 -53dB

53 - 56 dB
56 - 59 dB
59 - 62 dB
62 - 65 dB
65 - 68 dB
68 -71dB
l 71-7a08
74 -77 dB
77 - 80 dB

CEAGCE Scenario2450%
<50dB

50 -53dB
53 - 56 dB
56 - 59 dB
59 -62dB
62 - 65 dB
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68 -71dB
71-74dB
74 -77 dB
77 -80dB

Fiedler and Zannin 2015 Environmental Impact Assessment Review 51: 1-9
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* Poluicao sonora

e Aborrecimento

* Problemas cardiovasculares

* Hipertensao

* Problemas mentais

Singh et al 2017 Fluctuation and Noise Letters 17: 1830001



Problemas ambientais urbanos

* Impactos sobre a biodiversidade
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* Impactos sobre a biodiversidade
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° I Table 2. Biodiversity hotspots threatened by forecasted urban expansion, 2030
l I I pa( Hotspot area not
threatened by urban
expansion (km?)
(percentage of hotspot)

Urban extent in
hotspots ca. 2000 (km?)
(percentage of hotspot)

Urban expansion in hotspot (km?) by probability

Biodiversity hotspot (10, 16) quartile range (percentage of hotspot)*

>0-25 >25-50 >50-75 >75-100
Atlantic Forest 1,060,700 (85.0) 103,775 (8.3) 11,350 (0.9) 5,850 (0.5) 40,975 (3.3) 25,100 (2.0)
California Floristic Province 261,625 (88.2) 8,700 (2.9) 1,500 (0.5) 350 (0.1) 9,675 (3.3) 14,750 (5.0)
Cape Floristic Region 80,400 (97.4) 175 (0.2) 25 (0.0) 0 (0.0) 1,100 (1.3) 875 (1.1)
Caribbean Islands 201,525 (88.1) 9,700 (4.2) 2,900 (1.3) 1,825 (0.8) 8,825 (3.9) 3,900 (1.7)
Caucasus 374,825 (70.4) 126,700 (23.8) 8,800 (1.7) 6,400 (1.2) 6,325 (1.2) 9,425 (1.8)
Cerrado 2,011,875 (97.4) 30,025 (1.5) 2,975 (0.1) 1,250 (0.1) 10,750 (0.5) 8,400 (0.4)
Chilean Winter Rainfall and 381,200 (95.3) 8,200 (2.0) 1,075 (0.3) 575 (0.1) 5,200 (1.3) 3,850 (1.0)
Valdivian Forests
Coastal Forests of Eastern Africa 287,575 (94.6) 9,775 (3.2) 275 (0.1) 300 (0.1) 5,350 (1.8) 800 (0.3)
East Melanesian Islands 102,650 (99.8) 100 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 125 (0.1)
Eastern Afromontane 902,950 (86.2) 99,775 (9.5) 8,400 (0.8) 6,500 (0.6) 28,400 (2.7) 1,500 (0.1)
Guinean Forests of West Africa 482,775 (75.1) 101,950 (15.9) 5,800 (0.9) 3,775 (0.6) 43,675 (6.8) 4,725 (0.7)
Himalaya 729,425 (95.6) 21,375 (2.8) 1,225 (0.2) 1,425 (0.2) 8,600 (1.1) 1,225 (0.2)
Horn of Africa 1,597,450 (95.7) 57,275 (3.4) 2,650 (0.2) 4,650 (0.3) 5,300 (0.3) 1,575 (0.1)
Indo-Burma 2,164,150 (91.1) 130,650 (5.5) 4,775 (0.2) 5,400 (0.2) 50,950 (2.1) 19,650 (0.8)
Irano-Anatolian 705,050 (77.7) 178,300 (19.7) 2,850 (0.3) 3,025 (0.3) 12,075 (1.3) 6,075 (0.7)
Japan 318,150 (85.5) 6,000 (1.6) 4,250 (1.1) 3,700 (1.0) 20,850 (5.6) 19,250 (5.2)
Madagascar and the Indian 590,525 (98.5) 6,050 (1.0) 350 (0.1) 75 (0.0) 2,100 (0.4) 275 (0.0)
Ocean Islands
Madrean Pine-Oak Woodlands 510,275 (98.1) 1,725 (0.3) 400 (0.1) 550 (0.1) 5,850 (1.1) 1,100 (0.2)
Maputaland-Pondoland-Albany 260,125 (93.7) 6,300 (2.3) 1,375 (0.5) 1,475 (0.5) 7,225 (2.6) 1,075 (0.4)
Mediterranean Basin 1,687,550 (79.6) 302,825 (14.3) 23,750 (1.1) 16,650 (0.8) 54,675 (2.6) 33,450 (1.6)
Mesoamerica 1,078,325 (96.9) 8,200 (0.7) 2,050 (0.2) 2,575 (0.2) 17,175 (1.5) 4,425 (0.4)
Mountains of Central Asia 816,700 (94.0) 18,200 (2.1) 1,275 (0.1) 1,725 (0.2) 17,925 (2.1) 12,750 (1.5)
Mountains of Southwest China 280,650 (97.7) 6,375 (2.2) 25 (0.0) 75 (0.0) 0 (0.0) 275 (0.1)
New Caledonia 18,975 (98.8) 75 (0.4) 0 (0.0) 50 (0.3) 50 (0.3) 50 (0.3)
New Zealand 259,250 (98.1) 1,625 (0.6) 500 (0.2) 950 (0.4) 750 (0.3) 1,075 (0.4)
Philippines 276,625 (92.7) 6,275 (2.1) 975 (0.3) 650 (0.2) 10,825 (3.6) 2,900 (1.0)
Polynesia-Micronesia 37,300 (96.6) 175 (0.5) 0 (0.0) 0 (0.0) 725 (1.9) 400 (1.0)
Southwest Australia 357,500 (99.3) 250 (0.1) 150 (0.0) 550 (0.2) 550 (0.2) 1,100 (0.3)
Succulent Karoo 105,050 (99.9) 0 (0.0) 0 (0.0) 0 (0.0) 25 (0.0) 50 (0.0)
Sundaland 1,447,600 (96.4) 11,700 (0.8) 2,750 (0.2) 2,825 (0.2) 23,475 (1.6) 12,825 (0.9)
Tropical Andes 1,515,250 (95.4) 35,825 (2.3) 5,025 (0.3) 2,000 (0.1) 23,250 (1.5) 7,450 (0.5)
Tumbes-Choco-Magdalena 247,850 (90.8) 15,450 (5.7) 2,050 (0.8) 900 (0.3) 5,375 (2.0) 1,375 (0.5)
Wallacea 340,050 (99.2) 450 (0.1) 150 (0.0) 375 (0.1) 650 (0.2) 1,275 (0.4)
Western Ghats and Sri Lanka 174,700 (89.1) 11,250 (5.7) 1,075 (0.5) 750 (0.4) 7,500 (3.8) 825 (0.4)
All hotspots 21,666,625 (91.0) 1,325,225 (5.6) 100,750 (0.4) 77,200 (0.3) 436,175 (1.8) 203,900 (0.9)
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Passos da co-criacao

* Definir o desafio

* |dentificar os problemas e oportunidades
* Conhecer questdes associadas {mmm
 Definir as equipes ?

* Elaborar as propostas e os protétipos <
* Testar as ideias

* Escrutinar as melhores ideias
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