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Evolucao das emissdes de gases de Efeito Estufa

Emissoes totais de CO2 por ano
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Evolucao das emissdes de gases de Efeito Estufa
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Paises com maior acumulo de emissoes de CO2 1850-2021
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Aumento da temperatura Global
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Aumento da temperatura Global

Temperature change in the last 50 years
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Conteudo de vapor na atmosfera em funcao da temperatura

(Leis da termodinamica do S. XVIII)

Presion de vapor del agua (lig) en funcion de la temperatura
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Relacao entre temperatura e umidade do ar
Chuvas mais intensas??
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Tendéncia de extremos climaticos de precipitacao
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Figura 8 - Evolugio temporal do indicador de extremo climitico de precipitacio CDD (dia/ano) nas estagdes Pato Branco (linha cheia) e Planalto
(linha tracejada).

Silva et al RBMet, 2015



Monthly time series (1962 — 2019) of 12 — month SPI

Variacao mensal do SPI-12
de 1962-2019 para as
regioes do Brasil: (a) N:
Norte; (b) CO: Centro
Oeste; (c) NE: Nordeste;
(d) SE: Sudeste, e (e) Sul.
(Cunha et al 2019)
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Duracao (dias) da estacao chuvosa
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Ocean heat content (OHEC) (Jm—?)

Evolucao do calor nos Oceanos
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Figure 9. The 1960-2020 ensemble mean by decade
[top) and time serfies and ensemhble standard
deviation |2-sigma, shaded) of global ocean heat
content anomalies relative to the 2005-2017
climatology for the 0-300m (grey], 0-700m (bluel,
0-2000m iyellow) and 700-2000m depth layer (green
Updated from von Schuckmann et al., 2020.



Frequéncia e intensidade de eventos do “El Nifo”
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Projecdes do IPCC (CMIP 6) Grupo de Trabalho 1 IPCC (2021)
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Figura 18 — Mapa do Indice de Risco Qualitativo (IRQ)
de Granizo
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Frentes atmosféricas
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FONTE WINDY

Chuvas em Angra dos Reis-RJ

02 de abril de 2022
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Frente fria combinada com ventos perpendiculares a costa
Maior precipitacdo registrada em 24h -19/02/23- 683mm




Frentes quentes e estacionarias
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Figura 4.1 - Quantidade de frentes quentes ocorridas em cada més de 1979 a 2010.

FONTE; Zanetti 2014



Frentes quentes e estacionarias

Vale do Itajai, SC, 2008

135 dbitos




Frentes quentes e estacionarias

Vale do Taquari, RS, 2023
54 ébitos, 4 desaparecidos

Rio Grande do Sul, 2024
182 dbitos, 31 desaparecidos



Ciclones




Ciclones (Bomba)
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Tendéncia dos Ciclones
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b) Annual frequency of intense cyclones in the South Atlantic
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Figure 2 - Annual frequency of intense cyclones in the different reanalyses: (a) Southern
Hemisphere and (b) South Atlantic Ocean.

Marrafon et al, RBClim 2021



Ciclones (Bomba)

(a) DJF (b) JJA
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Bloqueios Atmosféricos

Bloqueio tipo Dipolo Bloqueio tipo Omega

Blogueio por um Anticiclone ou Crista de grande amplitude



Anticiclones
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Tendéncia ocorréncia de Bloqueios
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Tempestades Severas




Sistemas Convectivos Severos
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Fonte: Zipser et al. (2006).

a) AMSRE Estimated Severe Hail, All Months
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Fonte: Cecil e Blankenship (2012).



Evolugao temporal de situagdes associadas a queda de granizo
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Fig. 3. Time series of the annual number of hail reports for the southern Brazilian States of Parana (PR), Santa Catarina (SC), Rio Grande do Sul (RS}, and other States, for the period 1991~
2012.

Martins et al, Atm Res, 2016



Condicoes Observadas e Previsoes

https://www.youtube.com/watch?v=Su3t2dprDil

https://www.gov.br/cemaden/pt-br/assuntos/monitoramento/boletim-de-
impactos/convite-para-reuniao-mensal-de-avaliacao-e-previsao-de-impactos-de-desastres
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https://www.youtube.com/watch?v=Su3t2dprDiI
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INDICE INTEGRADO DE SECA - IS
(SPI3 E 6 + VHI + AUS): AGOSTO /2024
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ESTIMATIVA DE AREAS DE PASTAGENS
E AGRICOLAS AFETADAS PELO SECA

OBSERVADO: AGO /24
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IARA (SPI, SM, VHI)

OBSERVADO: AGOSTO
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Seca Hidrologica na bacia do rio Parana

Indice Padronizado Chuva-Vazio - TSI
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GEFS / BRASIL_SUL

Previsao de chuva 20 a 27 de agosto
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Previsao de chuva 28 Ago a 03 Set
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Tendéncia 3a e 4a semanas

01-08 Set 08-15 Set

Init: 062 Aug 15 2024 through 00z Aug 18 2024
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Previsao de Temperatura

20-27 Ago

Anomalia de Temperatura BR (C)

Periodo: 2024082000 a 2024082700
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Situacao de “normalidade”
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Situacao de “La Nina”
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Dinamica dos episddios do “La Nifia”
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Impactos do “La Nina”
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Dinamica dos episddios do “La Nifia”
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Figura 1 — Exemplos de eventos La Nina nas configuracGes Pacifico Oriental (acima) e Pacifico
Central (abaixo). Ambas as configuragdes s3o do trimestre setembro-outubro-novembro. O
painel superior diz respeito ao evento de 2020-2021 e o painel inferior representa o evento de
1975-1976.



Status Atual; La Nina Watch

NOAA Coral Reef Watch Daily 5km SST Anomalies (v3.1) 17 Aug 2024
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Percent Chance (%)

Previsao do “ENSO”
Official NOAA CPC ENSO Probabilities (issued August 2024)
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Previsao do “ENSQO”

CFSv2Z forecast Nino3.4 SST anomalies (K) (PDF corrected)
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Previsao Sazonal de Chuva Multi-Modelo para SON

NMME Precipitation Anomalies (mm/day)

Precipitation : SON2024 (issued on AugZ024)
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Previsao Sazonal de Vazao das principais bacias

8O DT drenada

rinidad and
obago

= 4% prabability of high flows
T5-90% probability of high flows
S0 T5% probability of high flows

I |

50-T5% profabality of low flows
75-90% probability of low flows
N = 5% prabability of low flews




MUITO OBRIGADO....



