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CONTEUDO PROGRAMATICO

1. TEMPO vs CLIMA
2. AQUECIMENTO GLOBAL
3. MUDANCAS GLOBAIS DO CLIMA

4. EFEITOS MICROCLIMATICOS: CENTROS URBANOS



TEMPO

Elementos meteoroldgicos: _
* Temperatura e umidade relativa do ar. &
Velocidade e diregéo do vento.
Precipitagdo.

Nebulosidade.

Pressdo atmosférica.
Radiacdo solar.

Condicao atual:
e Termos instantdneos.
e Extremamente dindmica.




TEMPERATURAS MEDIAS ANUAIS OBSERVADAS PARA O BRASIL EM 2018 e 2019.

qvs

) Mudanca climatica?

Variabilidade climatica?

[ 12 Anomalia climatica?

10 o

8 ;. ;
)2 Ano atipico? "

O que é clima?

https://revistapesquisa.fapesp.br/2019-foi-o-
ano-mais-quente-ja-registrado-no-brasil/



https://revistapesquisa.fapesp.br/2019-foi-o-ano-mais-quente-ja-registrado-no-brasil/
https://revistapesquisa.fapesp.br/2019-foi-o-ano-mais-quente-ja-registrado-no-brasil/
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O CLIMA E VARIAVEL NO GLOBO

World map of Koppen-Geiger climate classification

Cédigo Tipo Descriciio
A Clima tropical + Climas megatérmicos
+ Temperatura média do més mais frio do ano > 18°C
« Estagdo invernosa ausente
+ Forte precipitagdo anual (superior & evapotranspira¢io potencial anual)
B Clima drido + Climas secos (precipitacdo anual inferior a 500 mm)

Evapotranspirag¢do potencial anual superior & precipitagdo anual

Nio existem cursos de dgua permanentes

C Clima temperado ou + Climas mesotérmicos
Clima temperado quente |+ Temperatura média do ar dos 3 meses mais frios compreendidas entre -3°C e 18°C
+ Temperatura média do més mais quente > 10°C
+ [Estacdes de Verdo e Inverno bem definidas
D Clima continental + Climas microtérmicos
ou Clima temperado frio |+ Temperatura média do ar no més mais frios < -3°C
+ Temperatura média do ar no més mais quente > 10°C
+ [Estacdes de Verdo e Inverno bem definidas
E Clima glacial + Climas polares e de alta montanha

Temperatura média do ar no més mais quente < 10°C
Estacio do Verdo pouco definida ou inexistente.
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CLASSIFICACAO CLIMATICA NO BRASIL

http://dx.doi.org/10.1127/0941-2948/2013/0507

Table 1: Temperature and rainfall criteria for the complete Koppen's climate classification. =
Temperature Rainfall Climate Symbol g..
Teon Thor Tann R Rann N
= 18 °C Rppy = 60 mm {A) Tropical () without dry season Af 3
Rppy < 60 mm 2= 25 (100 - Rppy) {m) monsoon Am =
< 25 (100 - Rspry) (s) with dry summer As =
< 25 (100 - Rywnry) {w) with dry winter Ao
= 18 °C = 5 * RrpyresnoLpd (5) Semi-arid (h) low latitude and altitude BSh
< 18 °C < 10 * RyrpresuoLn (k) mid-latitude and high altitude BSk
= 18 °C < 5 * RypmesHoLn (W) Arid (h) low latitude and altitude ~ BWh
< 18 °C (k) mid-latitude and high altitude  BWk
e B . A =22 Rppy = 40 mm () Oceanic climate, (a) with hot summer Cfa
< 22°C & Ty = 4 without dry season (b} with temperate summer Ctb
FARCE=IRC =22°C &1 < Typ=4 (c) with short and cool summer  Cfc L]
=3 < &< 18°C =22°C Rpgy < 40 mm {w) With dry {a) and hot summer Cwa =
< 22°C & Ty = 4 Rewpr = 10 * Ryppy winter (b) and temperate summer Cwb =
>ARC&<I18°C <22°C & 1 < Typp < 4 (c) and short and cool summer  Cwe %
>3 C=&=<18°C =22°C Rpgry < 40 mm (s) With dry {a) and hot Csa z
<22°C & Ty = 4 Ruwwer = 3 * Repry SUImmer {b} and temperate Csh ;
FARC&<IBRC =22°C &1 <Typ=<4 Rewer < 10 * Rypny {c) and short and cool summer Csc o
=38 °C & =-3°C =22 °C Rpgy = 40 mm (D) Temperate () Without dry (a) with hot summer Dfa ?:E
<22°C & Tyo = 4 season (b) with temperate summer Dfb =]
<22°C &1 =< Typ <=4 (c) with short and cool summer  Dfc 3
<-3ROC & <= -3°C {d) with very cold winter Did e,
=ARC & <-3°C >22°C Rpry < 40 mm (w) With dry {a) with hot summer Dwa 2
<22°C & Tyip = 4 Rewer = 10 * Rywpry winter (b) and temperate summer Dwh 3
<22°C &1 < Tyn=4 {c) and short and cool summer Dwc %
< -3R°C & < -3°C (d) and very cold winter Dwd ?—,
=LARC & < -3 °C =22 °C Rpgy < 40 mm (s) With dry {a) and hot Dsa Q
< 22°C & Ty = 4 Rurwer = 3 * Repry summer (b} and temperate Dsb g‘
<22°C &1 < Ty =4 Reswer = 10 * Ryppry (c) and short and cool summer Dsc 3
< -3R°C & < -3 °C (d) and very cold winter Dsd S
< 10 & =0°C (T) Tundra ET g
< () *C (F) Frost EF w
Teoun = Temperature of the coldest month; Ty = Temperature of the hottest month; Ty = Annual mean temperature; Ry, = Monthly Rainfall; R 4.y = Annual Rainfall; Ry = Rainfall of E;

the driest month; Rgppy = Rainfall of the driest month in summer; Ry ppy = Rainfall in the driest month in winter; Rgypr = Rainfall of the wettest month in summer; Ry = Rainfall in the

wettest month in winter; Tyypo = number of months where the temperature is above 10 °C; Ryypespoup = varies according to equation 1; For the southern hemisphere summer is defined as the
warmer six month period (ONDJFM) and winter is defined as the cooler six month period (AMIJIAS). For the northern hemisphere summer is defined as the warmerst six month period

{AMIJAS) and winter is defined as the coolest six month period (ONDJFM).
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Figure 6: Climate classification for Brazil, according to the KOPPEN (1936) criteria.

Figure 3: Digital elevation model of Brazil.
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Aw - Clima Tropical com Estac&o seca no inverno . o .
Cwa - Clima temperado Umido com Inverno seco e Verdo quente

BSh - Clima das estepes quentes de baixa latitude e altitude

[ d y . N - . . B
CLASSI FICACAO CLI MATICA NO BRASIL ‘:f- C(I;Ta tr:;plcal unjldo ou Clima E quatorial Cfa - Clima temperado Umido com Veréo quente
- A 66 Mmongao Cfb - Clima temperado Umido com Verdo temperado

i [ Cwb - Clima temperado umido com Invermno seco e Veréo temperado
BWWh - Clima das regiées desérlicas quentes de baixa latitude e altitude

- 30 450

Macapé (PA) - Am Palmas (TO) - Aw -

es0 Meneus (AW) - Af o

o —— — —

+ 10 150 - 10

H., u |

150 - 10 150

Monthly rainfall (mm)
|
]
.
Mean temperature (°C)

>

ol

= 1

JEMAMY J N D JEMAMJJAS JEFMAMJJASOND
150 Netal (RN) - As 0 4s Petoina (PE)-BSh . 450 Porlo Alegre (RS) - Cfa %

10 130 - 10 150

AL | T I

J FMAMJJ ASOND J

1
|
Mean temperature (°C)

Monthly rainfall (mm)
- 2
<~
-
T
]
]
>
o
=z 3
ol
{=]
T
=
>
»
o
o 1
=
o 1
e =

http://dx.doi.org/10.1127
/0941-2948/2013/0507

= |
e
e 4



http://dx.doi.org/10.1127/0941-2948/2013/0507
http://dx.doi.org/10.1127/0941-2948/2013/0507

Af - Clima tropical iumido ou Clima Equatorial . L .
Cfa - Clima temperado umido com Verao quente
Am - Clima de moncéo .
Cfb - Clima temperado umido com Veréo iemperado

Aw - Clima Tropical com Estac&o seca no inverno . o .
Cwa - Clima temperado Umido com Inverno seco e Verdo quente

BSh - Clima das estepes quentes de baixa latitude e altitude

CLASSIFICACAO CLIMATICA NO BRASIL
BWh - Clima das regides desérlicas quentes de baixa latitude e altitude
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ENTAO VAMOS SIMPLIFICAR E FIRMAR OS CONCEITOS!

TEMPO: condicao instantanea dos elementos meteoroldgicos da atmosfera.

CLIMA: condicdo média dos elementos meteorolégicos da atmosfera, em série temporal de longo prazo (> 30 anos),
definida em termos estatisticos.

VARIABILIDADE CLIMATICA: flutuacdes das condicdes meteorolégicas, no espaco e no tempo, em torno das
normais climatoldgicas.

Chuva média anual — Piracicaba (1917-2005)
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Figura 1. Variacao da precipitaciao anual em Piracicaba, SP, a partir de 1917. Material didatico Prof. Paulo C. Sentelhas (in memoriam)



ENTAO VAMOS SIMPLIFICAR E FIRMAR OS CONCEITOS!

TENDENCIA CLIMATICA: ocorre em curto periodo de tempo e n3o deve ser confundida com mudanca climatica.

ANOMALIA CLIMATICA: desvio acentuado além do padrdo da variabilidade climatica. Pode também ser
influenciado por eventos como o El Nifio e La Nifa.

MUDANCA CLIMATICA: tendéncia de alteracdo estatistica significativa da média de um elemento climatoldgico ou
de sua variabilidade em periodos de tempo mais extensos, como décadas ou séculos.

Chuva média anual — Piracicaba (1917-2005)
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Figura 1. Variacao da precipitaciao anual em Piracicaba, SP, a partir de 1917. Material didatico Prof. Paulo C. Sentelhas (in memoriam)



CONTEUDO PROGRAMATICO

2. AQUECIMENTO GLOBAL
3. MUDANCAS GLOBAIS DO CLIMA

4. EFEITOS CLIMATICOS NOS CENTROS URBANOS
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MUDAN CAS e AQUECIMENTO

L\MATICAS (5LOBAL



https://www.climaesociedade.iag.usp.br/#mudancasClimaticas

GASES DE EFEITO ESTUFA Concentracao dos gases do efeito

estufa aumentando = menos radiacao
infravermelha “escapa” de volta para o
espaco (setas 3 e 4 diminuirao)
e mais radiacao infravermelha ficara
i O 1] -
 Radiagio aprisionada” (setas 1 e 2 aumentarao)
= solar -» aquecimento do sistema terrestre =

Radiagdo solar refletida pela aquecimento global.
- absorvida pela atmosfera

/_atmosfera

>

Radiacao solar
L‘i refletida pela

superficie Radiacgao infravermelha
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superficietatmosfera de
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e de volta para ? superﬂew superficietatmosfera
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www.youtube.com/watch?v=sTvqlij

How Do Greenhouse Gases Actually Work?

IR
absorbed
and
re-radiated

visible light

Amplitude térmica
“Escudo”
Colisdo/Vibracao
Absorcao I.V.

P Pl 4 0:19/308

ight all.html


https://www.youtube.com/watch?v=sTvqIijqvTg
https://phet.colorado.edu/sims/html/molecules-and-light/latest/molecules-and-light_all.html

PRINCIPAIS CAUSADORES DO EFEITO ESTUFA
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[ ] groundwater

ocean covers 71 percent of Earth's surface
196,950,000 sg mi (510,000,000 sqg km)
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o Efeito estufa mais dominante.
o Feedback positivo com o CO,.
o A Temp. do Ar controla o vapor de agua.

+CO, + Temperatura + vapor de agua ++CO,..



PRINCIPAIS CAUSADORES DO EFEITO ESTUFA

Dioxido de carbono (CO,) — 1 GWP
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Mudanca do uso da terra.
Agropecuaria.

Energia: transporte.
Energia: construcao civil.
Energia: industrial.
Residuos e rejeitos “lixo”.
Outros.



PRINCIPAIS CAUSADORES DO EFEITO ESTUFA

reflected
light

atmosphere
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Metano (CH,) — 27 GWP

Methane cycle OH™ CHj H,0 small fraction

lost to stratosphere in
/ reactions with OH~, CI~, and O~

absorbed by Surface

© 2012 Encyclopaedia Britannica, Inc. Earth

Pecuaria: principalmente bovinos.
Agricultura: principalmente arroz.
Lagos naturais.

Queimadas de biomassa.
Combustiveis fosseis.

Lixo: chorume.

Derretimento do permafrost.
Outros.
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https://www.nature.com/articles/s41586-020-2780-0
PRINCIPAIS CAUSADORES

DO EFEITO ESTUFA

Oxido Nitroso (N,0) — 273 GWP
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Fig.1| Global N0 budget for 2007-2016. The coloured arrows represent N,0
luxes (in Tg Nyr ' for 2007-2016) as follows: red, direct emissions from
iitrogenadditions in the agricultural sector (agriculture); orange, emissions
‘romotherdirect anthropogenic sources; maroon, indirect emissions from
inthropogenic nitrogen additions; brown, perturbed fluxes from changesin
:limate, CO, or land cover; green, emissions fromnatural sources. The
inthropogenic and natural N,Osources arederived from bottom-up estimates
lheblue arrows represent the surface sink and the observed atmospheric

chemical sink, ofwhich about 1% occurs in the troposphere. The total budget
(sources +sinks) does not exactly match the observed atmospheric
accumulation, because each of the terms has been derived independently and
we donot force top-down agreement by rescaling the terms. Thisimbalance
readily falls within the overalluncertainty in closing the N,O budget, as

reflectedineach ofthe terms. The N,Osourcesandsinksaregivenin Tg N yr™.
Copyright the Global Carbon Project.


https://www.nature.com/articles/s41586-020-2780-0

GASES DE EFEITO

Potencial de aguecimento global (GWP-100)
ESTUFA

Periodo de Vida (Lifetime)

Table 7.15 | Emissions metrics for selected species: global warming potential (GWP), global temperature-change potential (GTP). All values include carbon
cycle responses as described in Section 7.6.1.3. Combined GTPs (CGTPs) are shown only for species with a lifetime less than 20 years (Section 7.6.1.4). Note CGTP has units of
years and is applied to a change in emissions rate rather than a change in emissions amount. The radiative efficiencies are as described in Section 7.3.2 and include tropospheric
adjustments where assessed to be non-zero in Section 7.6.1.1. The climate response function is from Supplementary Material 7.SM.5.2. Uncertainty calculations are presented
in Supplementary Tables 7.5M.8 to 7.5M.13. Chemical effects of CHs and N0 are included (Section 7.6.1.3). Contributions from stratospheric ozone depletion to halogenated
species metrics are not included. Supplementary Table 7.SM.7 presents the full table.

Radiative

Species L{:ﬁ?ﬂf Efficiency GWP-100  GWP-500 GTP-100 ﬁ?:::}” C?YTE'::S?“
CO; ‘ Multiple ‘ 1.33 +0.16 x10° 1. 1.000 1.000 1.000 1.000
CHa-fossil ‘ 118+1.8 ‘ 57+1.4x10* 825+258 298+ 11 10,0+ 38 13.2 6.1 15+£29 2823 + 1060 3531 £ 1385
CHenonfossil | 118218 | 57+14x10% | 797258 | 27.0%11 72438 | 104%61 | 47+29 2675 £ 1057 3228 + 1364
N:0 | 109510 | 28+11x10° | 232118 | 2732130 | 13064 | 290s140 | 233x110
HFC-32 | sax11 | 10202x00 | 2693282 | 7712292 | 220287 181483 | 14251 | 78175:29,402 | 92,888 36534
HFC-134a ‘ 140+28 ‘ 1.67 £0.32 x107" | 4144 + 1160 1526 + 577 436 + 173 733 + 410 306 + 119 146,670 + 53,318 181,408 + 71,365
CFC-11 ‘ 520+104 ‘ 291 +0.65x10" | 8321 +2419 || 6226 + 2297 2093 + 865 6351 + 2342 | 3536 + 1511
PFC-14 ‘ 50,000 ’ 9.89 +0.19x107% | 5301 +1395 || 7380 + 2430 | 10,587 +3692 | 7660 + 2464 | 9055 + 3128

— —

https://report.ipcc.ch/ar6/wgl/IPCC AR6 WGI FullReport.pdf



https://report.ipcc.ch/ar6/wg1/IPCC_AR6_WGI_FullReport.pdf

PRINCIPAIS CAUSADORES DO EFEITO ESTUFA

- . _ reflected
Global mean radiative forcings since 1750 Ie."el .°.f ;
scientific light
radiative forcing values (watts per square metre) understanding
natural solar irradiance p 0.05[0.0to 0.10] medium atmosphere
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00, B o020 | veryhion S
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Global Monthly Mean CH4
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A temperatura do globo também aumentou?
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https://www.unep.org/pt-br/noticias-e-reportagens/reportagem/o-aumento-
alarmante-da-temperatura-global

Global Surface Temperature

Temperature
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Four independent data sources show nearly identical long-term warming trends
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— NOAA National Climatic Data Center
i — NASA Goddard Institute for Space Studies
Japanese Meteorological Agency
— Met Office Hadley Centre/Climatic Research Unit
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Ha relacao da temperatura do
globo com as emissdes de CO,?
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IPCC AR6

(universo cientifico)

o Mais de 14 mil trabalhos
cientificos revisados no ultimo
relatorio do IPCC.

o 234 autores de 66 paises.

36 editores revisores.

o 517 co-autores contribuintes.
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https://www.ipcc.ch/report/ar6/wgl/

https://www.ipcc.ch/report/ar6/wgl/dow
nloads/report/IPCC_AR6 WG| SPM.pdf

Every tonne of CO, emissions adds to global warming

Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO,)
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Mas foram serd que foram Changes in global surface temperature relative to 1850-1900

pOUCOS anos ava liados? a) Change in global surface temperature (decadal average) b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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o Mais de 14 mil trabalhos cientificos revisados no ultimo relatdrio do IPCC.
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o 36 editores revisores.
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https://www.ipcc.ch/report/ar6/wgl/

https://www.ipcc.ch/report/ar6/wgl/dow
nloads/report/IPCC AR6 WGI SPM.pdf



https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
https://www.ipcc.ch/report/ar6/wg1/

Global greenhouse gas emissions by sector g
E MISSO RES NO M U N DO This is shown for the year 2016 — global greenhouse gas emissions were 49.4 billion tonnes CO.eq.
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OurWorldinData.org - Research and data to make progress against the world’s largest problems.
Source: Climate Watch, the World Resources Institute (2020). Licensed under CC-BY by the author Hannah Ritchie (2020).

https://ourworldindata.org/emissions-by-sector
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EMISSORES NO MUNDO

https://www.wri.org/insights/interactive-chart-shows-
changes-worlds-top-10-emitters
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Confira quais sdo os paises que mais emitem carbono
Brasil esta em 6° lugar.
(Clique no grafico para ver os ntimercs)

@ China @ Estados Unidos @ india @ Rissia @ Indonésia
@ BRASIL @ Japio @ Ird @ Alemanha @ Canada

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Fonte: Climate Watch
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Milhdes de toneladas de CO,e (GWP-ARS)
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EMISSAO E DIFERENTE
DE BALANCO!




Low-carbon agriculture in South America to mitigate global climate

change and advance food security
Jodo Carlos de Moraes Sa **, Rattan Lal , Carlos Clemente Cerri ¢, Klaus Lorenz °,

_Mariangela Hungria d Paulo Cesar de Faccio Carvalho ©
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Restoration of Degraded
Pastureland and Livestock Intensification

fpg

http://dx.doi.org/10.1016/j.envint.2016.10.020

annual C Emissjgns

Highlights
The potential of South America as a terrestrial C sink by Low-Carbon

Agriculture is 8.24 Pg C
The C-offset by No-till through 2016 to 2050 period is limited to 24.3%

2021 . 200 -
— 8.24PgC

The pay-back time by Low-Carbon Agriculture for historical C losses was
A
On offset by LCA(Pg)

56 to 188 years
+ Low-Carbon Agriculture adoption can increase 17.6 Mton year™ 1 of food

and 1.6 Mton year~! of meat
Fig. 1. Global carbon emissions and sinks, and South America C-offset by Low Carbon Agriculture (1 Pg C = 1 billion ton of C).
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https://www.gov.br/agricultura/pt-br/assuntos/sustentabilidade/agricultura-de-baixa-emissao-de-carbono/abc

METAS ABC+ e Mitigacdo

2021 a 2030
META
-~
TECNOLOGIAS .'s A B ‘ milhes Gk 'i’:ff:’
i hat)/m32/animais® . o
Praticas para Recuperagdo de Pastagens Degradadas (PRPD) & 30,0 113,7
Sistema Plantio Direto de Grdos (SPDG) 12,5 @ 12.1
Sistema Plantio Direto (SPD)
Sistema Plantio Direto Hortalicas (SPDH) (¥ 0,08 (1 0,88
Integragdo Lavoura- Pecudria- Floresta (ILPF) & 10,0 @ 34,1
Sistemas de Integracao (SIN) .
Sistemas Agroflorestais (SAF) (= 0,11 37,9
Florestas Plantadas (FP) (!/! 4,0 510,0
Bioinsumos (BI) ' T 13,0 23,4
Sistemas Irrigados (SI) |« 300 50,0
Manejo de Residuos da Produ¢do Animal (MRPA) =% 208,4 @ 277,8
Terminagdo Intensiva (TI) ¥ 5,0 16,24
72,68 milhdes ha + 208,40 milhdes m? 1.076,14
TOTAL ABC+ +5 milhdes de animais milhbes de Mg CO2eq
@ UNIVERSITA del CAFFE = :h\!:(\\t}nﬁln
Balanco de carbono ao invés de State of art about methods of measuring
iss30 de CO soil carbon stocks: agriculture in general
€missac ae LUe... and coffee production
Author: Carlos Eduardo Cerri
https://www.youtube.com/watch?v=3aA-L lzzHo



https://www.youtube.com/watch?v=3aA-L_IzzHo
https://www.gov.br/agricultura/pt-br/assuntos/sustentabilidade/agricultura-de-baixa-emissao-de-carbono/abc

COMO MEDIR OS FLUXOS DE GASES DE EFEITO ESTUFA? EXEMPLO DO SOLO

Métodos tradicionais

T10 T20 T30 T40




COMO ESTUDAR OS FLUXOS DE GASES DE EFEITO ESTUFA? EXEMPLO DO SOLO

Método de Fluxo Continuo — LOS GATOS

ULTRA PORTATIL — andlises NO CAMPO!

Tempo de medig¢ao reduzido (10 min);
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Expedicoes de 2020, 2021 e 2022 para coletas em florestas,
ns, cana e restauracao florestal na Mata Atlantica
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Expedicoes de 2020, 2021 e 2022 para coletas em florestas,
pastagens, cana e restauracao florestal na Mata Atlantica




Expedicoes de 2022 para coletas em turfeira na Mata Atlantica
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FRASES MARCANTES DO RELATORIO DO IPCC — 2021 ( IPCC — AR6)

“Mudancas recentes no clima sao generalizadas, rapidas, intensificadas e sem precedentes em
pelo menos 6500 anos.”

“A menos que haja reducoes imediatas, rapidas e em grande escala nas emissoes de gases de
efeito estufa, limitar o aquecimento a 1,5 2C pode ser impossivel.”

“E indiscutivel que as atividades estdo causando mudancas climaticas, tornando eventos
climaticos extremos, incluindo ondas de calor, chuvas fortes e secas, mais frequentes e severas.

“A mudanca climatica ja esta afetando todas as regides da terra, de muitas maneiras. As
mudancas gue experimentamos aumentarao com o aquecimento global.

“Algumas das mudancas climaticas sao irreversiveis. No entanto algumas mudancas podem ser
retardadas e outras podem ser interrompidas se limitarmos as emissoes”.

“Para limitar o aquecimento global sao necessarias reducdes fortes, rapidas e sustentadas de
CO2, metano e outros gases de efeito estufa. Isso nao so reduziria as consequéncias das
mudancas climaticas, mas também melhoraria a poluicao do ar nas cidades”.
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Mudancas climaticas significam alteragbes por longo prazo nos elementos
meteorologicos e/ou climaticos. Alguns indicadores tem sido recorrentes no tempo:

o Eventos extremos: aumento na ocorréncia de enchentes e secas prolongadas.

o Acidificagao dos oceanos com o aumento da concentragao de CO, da atmosfera.

o Derretimento de geleiras e aumento do nivel do mar.

o Aumento da temperatura média do globo terrestre.
o
o
o

Aumento da temperatura média da agua do mar.
Aumento da ocorréncia de tempestades (e.g. ciclones).
Ondas de calor.

SOLSTICIO
Verdo austral (HS)  Inverno austral (HS)
inverno boreal (HN)  verdo boreal (HN)

2(};2 Iﬁﬁe 20 ou 21 de junho

Sol incidindo Sol incidindo
perpendicularmente  perpendicularmente
sobre o Tropico de sobre o Tropico
Capricorniono HS ~ de Cancer no HN
(23,5°S) (23,5°N)




Climate change is already affecting every inhabited region across the globe
with human influence contributing to many observed changes in weather
and climate extremes

a) Synthesis of assessment of observed change in hot extremes and

confidence in human contribution to the observed changes in the world’s regions
Type of observed change
in hot extremes North

America
. Increase (41)
‘ Decrease (0)

O Low agreement in the type of change (2)

Small
Islands

O Limited data and/or literature (2) E;",::;'a

Small
Islands

Confidence in human contribution
to the observed change

eee High
e e Medium
e Low due to limited agreement
© Low due to limited evidence

Australasia

Type of observed change since the 1950s
IPCC AR6



Climate change is already affecting every inhabited region across the globe
with human influence contributing to many observed changes in weather
and climate extremes

b) Synthesis of assessment of observed change in heavy precipitation and

confidence in human contribution to the observed changes in the world’s regions
Type of observed change
in heavy precipitation North

America
‘ Increase (19)
O Decrease (0)

ey

L | Low agreement in the type of change (8)

S

Central
O Limited data and/or literature (18) America

Confidence in human contribution
to the observed change

eee High South
ee® Medium America
o Low due to limited agreement

© Low due to limited evidence
Type of observed change since the 1950s

IPCC AR6



Climate change is already affecting every inhabited region across the globe
with human influence contributing to many observed changes in weather
and climate extremes

c) Synthesis of assessment of observed change in agricultural and ecological drought

and confidence in human contribution to the observed changes in the world’s regions
Type of observed change

in agricultural and ecological drought North

America

) Increase (12)

e

O Decrease (1)

Low agreement in the type of change (28)

Central

Limited data and/or literature (4) America

&8

@ Small
@ Islands
Australasia @ @

Type of observed change since the 1950s

Confidence in human contribution
to the observed change

eee High
e e Medium
e Low due to limited agreement

America

O Low due to limited evidence

IPCC ARG



https://climate.nasa.gov/vital-signs/global-temperature/

https://climate.nasa.gov/interactives/climate-time-machine#

GLOBAL LAND-OCEAN TEMPERATURE INDEX

Data source: MA

Credit: NAS)

Goddard Institute for Space Studies (GISS)
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Data source: MASA

Credit: NASA Scienfific Visualization Studio

C 1

This visualization shows the annual Arctic sea ice minimum since 1979. At the end of sach summer, the
sea ice cover reaches its minimum extent, leaving what is called the perennial ice cover. The area of the
perennial ice has been steadily decreasing since the satellite record began in 1979

e: Satellite s
dit. NASA Scientific Visualization Studio

This time series shows global changes in the concentration and distribution of carbon dioxide since 2002
at an altitude range of 1.9 to 8 miles. The yellow-to-red regions indicate higher concentrations of CO2,
while blue-to-green areas indicate lower concentrations, measured in parts per million.

Sounder (A

Sea Level @ u @ @

Southeast United States

Recent satellite observations have detected a thinning of parts of the Greenland ice sheet at lower
elevations. A partial melting of this ice sheet would cause a 1-meter (3-foot) rise. If melted completely,
the Greenland ice sheet contains enough water to raise sea level by 5-7 meters (16-23 feet).

This visualization shows the effect on coastal regions for each meter of sea level rise, up to 6 meters
(19.7 feet). Land that would be covered in water is shaded red

Credit: Center for Remol

Drag

b 1884 [} 2020

This color-coded map shows a progression of changing global surface temperatures since 1884. Dark
blue indicates areas cooler than average. Dark red indicates areas warmer than average



https://climate.nasa.gov/vital-signs/global-temperature/
https://climate.nasa.gov/interactives/climate-time-machine

https://interactive-atlas.ipcc.ch/ VISITE A PLATAFORMA DO ATLAS DO IPCC!!

L]
Ipcc @® |PCC WGI Interactive Atlas: Regional information (Advanced) Home~  About Guidance License j

() DATASET

egion Set:
WGI reference-re... v
Ur\LerLai'|li:
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o QUANTITY & SCENARIO v SEASON v

QOO
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CMIP6 - Mean temperature (T) Change deg C - Warming 2°C SSP5-8.5 (rel. to 1850-1900) - Annual (34 models)

Projecoes de impactos na sociedade e impactos na agricultura.

o Mudangas também na distribui¢cao das chuvas.
o Mudangas na umidade do solo.

o Ondas de calor.

= Mar perde potencial de fung¢des: resfriamento e sequestro de CO,.
= Ponto de inflexdo da Amazébnia.
= Altas intensidades de precipitacao.
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http://pclima.inpe.br/analise VISITE A PLATAFORMA DO INPE!!

Home Como Consultar Projeges Climaticas APl Sobre Equipe Contato Ouvidoria
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http://pclima.inpe.br/analise/

en Indicators of a Warming World

ﬁ Air Temperature Near Surface (Troposphere)

{. Humidity
‘ Glaciers

g -

- Temperature Over Land

/
1 | Temperature Over Oceans

—_—

- Sea Surface Temperature

Ocean Heat Content
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EFEITOS SOCIOECONOMICOS

DA MUDANGA CLIMATICA
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Perda da capacidade de
trabalho devido ao calor .
Aumento dos precos do THERE IS A 40%

alimentos basicos ou Q‘ CHANCE THAT ONE HAVE LARGELY
de consumo habitual YEAR UP TO 2025 WILL BOUNCED BACK
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Reflexao da radiacao entre as construcoes. Absorcao pelo concreto e asfalto.

Reducao na circulacao do ar (barreira fisica).
Por vezes aumenta a temperatura do ar no centro da cidade em até 8 C.

= Concentracoes de poluentes do ar no centro da cidade.
= Chuvas intensas no centro da cidade.
= Enchentes em funcao da baixa permeabilidade.

Alta pressao Alta pressao
Baixa pressao
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ILHAS DE CALOR: + INTENSO

ENCHENTES E INUNDAGOES: MAIOR OCORRENCIA
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Distribuicio da

' Temperatura aparente
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Rural Urbano £ ok i Menor Maior
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Fante: Atlas Amoiental do Municipio de 53 Paulo

+CHUVAS INTENSAS
+DESLIZAMENTOS

Coronavirus

CoviD-19

Alguns exemplos...



MUITO OBRIGADO!

wanderleibieluczyk@gmail.com
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