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O fluxo de informacoes e a escala
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Escala continental
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Por que Hidrologia Continental?
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Escala continental
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Hidrologia continental
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Opcoes para modelagem continental

Ou estender um modelo de menor escala (mais
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Modelo hidrologico MGB

Modulo balango hidrico

Water energy balance HRU
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Modelagem hidrologica continental

Bases de dados utilizadas

Modelo hidrolégico MGB

MSWEP - Multi-Source Weighted Ensemble Precipitation
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Modelagem hidrologica continental
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Modelagem hidrologica continental
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Modelagem hidrologica continental
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Modelagem hidrologica continental

Figure 2. Discharge performance over South America in terms of (a) correlation (r), (b) Kling—Gupta efficiency (KGE) and (c¢) Nash- (\\)
Sutcliffe (NSE).




Comparacao com modelos

V. A. Siqueira et al.: Toward continental hydrologic—hydrodynamic modeling in South America
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Modelagem hidrologica continental

Mais detalhes sobre o modelo da América do Sul

Hydrol. Earth Syst Sci.. 22, 48154842, 2018 Hydrg]ggy and
https:/doi.org/10.5194/hess-22-4815-2018

© Author(s) 2018. This work is distributed under Earth System
the Creative Commons Attribution 4.0 License. Sciences

(c0) (0|

Toward continental hydrologic—hydrodynamic
modeling in South America

Vinicius A. Siqu-Ei]‘ﬂj » Rodrigo C, 1) Paiva', Ayan S. Fleischmann', Fernando M. Fan', Anderson L. Ruhoft’,
Paulo R. M. Pontes”, Adrien Paris®#3, Stéphane Calmant®, and Walter Collischonn’

nstituto de Pesquisas Hidraulicas, Universidade Federal do Rio Grande

do Sul (UFRGS), Porto Alegre, 91501-970, Brazil

*Instituto Tecnoldgico Vale (ITV), Bekém, 66055-090, Brazil

*LEGOS, Université de Toulouse, CNRS, CNES, IRD, UPS, Toulouse, France

*GET, Université de Toulouse, UPS, CNRS, IRD, Toulouse, France

“now at Collecte Localisation Satellite (CLS), Ramonville-Saint-Agne, 31520, France
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Simulacdes continentais
dos impactos das

mudancas climaticas

Baseado em:

Breda et al. 2020 Climate Change impacts on South American Water Balance
from a continental-scale hydrological model driven by CMIP5 projections.
Climatic Change (no prelo)




25 modelos globais

Cenarios

m Commonwealth Scientific and Industrial Research Organisation/Bureau
of Meteorology (CSIRO-BOM)

Beijing Climate Center (BCC)

Beijing Normal University (BNU)
Canadian Centre for Climate Modelling and Analysis (CCCma)
Centre National de Recherches Météorologiques (CNRM-CERFACS)

°* RCP (Representatlve Concentration Pathway) CSIRO-Mk3-6-0 Commonwealth Scientific and Industrial Research Organisation (CSIRO)

Radiative Forcings W/m?
2.6,4.5,6.0, 8.5

Entrada MGB

Velocidade do vento
Radia¢ao solar de onda curta
Umidade relativa do ar
Pressao atmosférica
Temperatura

PRECIPITACAO

Dados para cada més de 1850 a 2100

Geophysical Fluid Dynamics Laboratory (GFDL)

GISS-E2-H
NASA Goddard Institute for Space Studies (NASA-GISS)

HadGEM2-CC
Met Office Hadley Centre (MOHC)

MOHC + National Institute of Meteorological Research, Korea
HadGEM2-AO0
Meteorological Administration (NIMR-KMA)

Russian Academy of Sciences, Institute of Numerical Mathematics (INM)
IPSL-CM5A-LR
IPSL-CM5A-MR
IPSL-CM5B-LR

Institut Pierre Simon Laplace (IPSL)

Atmosphere and Qcean Research Institute (The University of Tokyo),
National Institute for Environmental Studies, and Japan Agency for

Marine-Earth Science and Technology (MIROC)
MRI-CGCM3 Meteorological Research Institute (MRI)

Bjerknes Centre for Climate Research, Norwegian Meteorological

Institute (NCC)

Australia

China
Canada

France

Australia

USA

United
Kingdom
UK + South

Korea

Russia

France

Japan

Morway

e
RESOILITIDIT]

Longitude

1.25
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2.7906
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2.7906
2.7906
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1.8653
2
2.0225
2.0225
2
2
1.25
1.25

1.25

1.5
1.8947
1.2676
1.8947
2.7906
2.7906
1.4008

1.12148

1.8947

Latitude

1.875
1.875
2.8125
1.125
2.8125
2.8125
1.40625
1.875
2.5
2.5
25
2.5
2.5
1.875
1.875

1.875

2
3.75
2.5
3.75
2.8125
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1.125

2.5




Cendrio RCP 4.5 (menos aguecimento) Cenario RCP 8.5 (mais aquecimento)

Alteracao média Alteracao significativa Alteracao média Alteracao 7§i’g#nfi_fi,caﬁvéjj;;;;, -

Temperatura

Temperature Change (°C)
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Projecao de alteragdo de escoamento

Cenario RCP 4.5 (menos aguecimento) Cenario RCP 8.5 (mais aquecimento)

Alteracao média Alteracao significativa Alteracdao média Alteracao significativa

Escoamento
alteracao %
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Projecao de alteracao de indice de aridez

Indice de aridez é a razdo entre a Evapotranspiracdo potencial e a precipitacdo

Cenario RCP 4.5 (menos aguecimento) Cenario RCP 8.5 (mais aquecimento) |

Alteracao média Alteracao significativa Alteracao média Alteracao significativa

Aridity Index (107%)

Menos seco - _ Mais seco

< -50 20 -5 5 20 50 =




Projecao de alteracao da vazao

RCP 4.5

NN e

Concordancia entre modelos

Se 2/3 da amostra (17 de 25) ou
mais modelos globais concordam
com o mesmo sinal de mudanca

PRECIPITATION
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No agreement
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DISCHARGE
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Cenario RCP 4.5
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Projecao de alteracao média no continente

. Water Balance - RCP4.5 Water Balance - RCP8.5
8-

7 120

G
= dl
S g
= ™
£ | £

oL

—
ik
0 0 0 0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitacdo média na América do Sul
Evapotranspiracdo média na América do Sul Q
~ V4 - Va - \
Vazao media da América do Sul para os oceanos

Linhas: situacao atual
Area sombreada: situacdo futura




Disponibilizacao de resultados

Coordenada

-73.58,13.72

- X
> LT
o) HGE n EE T & T
Identificar Resultados g x
. . . £ i g F= N
South America Climate Change Impacts water resources dataset Y g p—
3 - eicdo Valor ~
v - ~ SA_Drainage_RCP85
SACCI (\ ~ OBJECTID 17839
o Fe ! } 4 (Derivada)
g J( > (Agbes)
. . . ) ! OBJECTID 17839
Os arquivos em anexo correspondem a rede de drenagem de rios da América do Sul a partir A grid_code 1349
de uma area de drenagem acumulada de 10.000 km? Estio disponibilizados resultados 5 . o gi”i_ A 2’;’;;;2 559999999876717
relativos a dois cenarios do CMIP3: RCP4.5 ¢ RCP8.5. Os dados consistem em uma 4 Mr:a': = —&.800000000000000
comparagao de médias de vazdo entre o periodo de referéneia (1986-2005) ¢ o periodo futuro ¥ SignChange 0.000000000000000
(2081-2100) de uma modelagem hidrolégica usando 0 MGE (Modelo Hidrolagico de Grandes Perc1D ~5.700000000000003
. L. . A . . Percas -32.600000000000001
Bacias) da América do Sul a partir de dados climaticos de modelos globais (acronimo em Mediana -5.600000000000000
inglés - GCM). Embora a relaciio clima/recursos hidricos nio seja linear, espera-se que haja Perc75s 8.400000000000000
uma mudanga gradativa durante esse periodo. A tabela de atributos consiste em: - ;T;Bd;)gays f;ﬁgggggggggggggég
SignMin30 -3.200000000000000
Max30days -7.700000000000000
SignMax30 0.000000000000000
, ACCESS1-0 15.199999599399999
Relacionado ao vetor (shape) ACCESS1-3 27.600000000000001
. . . - BNU-ESM -26.600000000000001
Nl:Lm_rL:ro_dc Identificacio do trecho do rio _ CNRM.CMS 0, 199999999999990
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A metodologia aplicada até agora nao
permite avaliar eventos extremos

Eventos extremos serao avaliados a partir de
agora utilizando resultados do downscaling
dinamico do projeto CAPES-ANA
* Desenvolvimento do Modelo Regional do
Sistema Terrestre Eta e Geracdao de Cenarios de
Mudancas Climaticas e de Usos da Terra,

Visando Estudos de Impactos Sobre os Recursos
Hidricos

* Coordenadora-geral: Chou Sin Chan, INPE

Alteracoes na sazonalidade
* Inicio de periodo umido/seco
* Duracdo de periodo Umido/seco

Eventos extremos
* Intensidade e severidade de Secas
* Frequencia e magnitude chuvas extremas e cheias
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COMMENTARY If Precipitation Extremes Are Increasing, Why Aren’t Floods?

10.1029/2018WR023749
Ashish Sharma' (', Conrad Wasko? |, and Dennis P. Lettenmaier®

Key Points: ‘ 'Civil and Environmental Engineering, The University of New South Wales, Sydney, New South Wales, Australia,
« Extreme precipitation is increasing 5 . . . . . . 3

62% with rising temperatures Department of Infrastructure Engineering, The University of Melbourne, Melbourne, Victoria, Australia, “Department of
- Flood magnitudes, however, are Geography, University of California Los Angeles, Los Angeles, CA, USA

There is evidence that increasing temperatures result in increased periods of drought (Dai, 2012) and drier
soils (Jung et al., 2010; Sheffield & Wood, 2008), reducing soil moisture at the onset of extreme precipitation
36% events. This would tend to decrease the flood magnitude (or lead to nonflood streamflow even given
extreme precipitation). Decreasing flooding in larger catchments may also be coupled with a shift to more
frequent, higher intensity but shorter convective storms (Lenderink & van Meijgaard, 2008; Molnar et al,,
2015; Wasko & Sharma, 2015), which may have smaller spatial extents (Peleg et al., 2018; Wasko et al.,

Pr(Qgge, | Poges)

DRY » Ja é possivel observar aumentos de precipitacdo intensa

Figure 1. The probability of an upper 99th percentile discharge event (Qggos)

being associated with an upper 99th percentile precipitation event (Pgg) * Porém as alteragdes na magnitude das cheias ndo sao tao evidentes
across the contiguous United States. Wet (antecedence) is defined as a soil \)
moisture wetness above the median, and dry (antecedence) is defined as (\

below the median. Reproduced from Ivancic and Shaw (2015). * Questao de escala espacial e temporal?
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* PreJUIZOS economICOS Causados por ChEIaS RESEARCH LETTER Satellite nighttime lights reveal increasing human
aumentaram recentemente porem mais |01002720146L081559 exposure to floods worldwide
por uma crescente exp05|gao ao perlgo o serena Ceolal Francesco Lalo’, and Alberto Montanart
do que por aumento do perigo! =

* A confiabilidade nos modelos climaticos
atuais para projetar alteracoes na
magnitude e ou frequencia de cheias
ainda é baixa.

* N3o ha uma evidéncia observavel em
rande escala de alteragao da magnitude
7 frequencia das cheias devido as
mudancas climaticas.

Kundzewicz, et al. (2014). Flood risk and climate change: global and
regional perspectives. Hydrological Sciences Journal, 59(1), 1-28.

ure 1. Niahtliahts across the Nile River and Delta reaion: {a) 2012 niahtliaht satellite imaae (from httos://earthdat
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* Na escala de bacia, alteracoes
antropicas locais sao tao importantes
ou mais do que alteracoes climaticas.

* A ampliacao da magnitude das cheias
do rio Mississippi River observada nos
ultimos 150 anos é resultado,
principalmente, das alteracdes na
bacia (figura).
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Munoz, S. E., Giosan, L., Therrell, M. D., Remo, J. W., Shen, Z., Sullivan, R. M., ...
Donnelly, J. P. (2018). Climatic control of Mississippi River flood hazard amplified by (\)
river engineering. Nature, 556(7699), 95. >







