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Introduction

Features of the South American Monsoon (SAM)

Climatology: Precipitation and Circulation
Observed Data
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Schematic sketch of important atmospheric circulation features
over the South American region, considering events with (a) and
without (b) SACZ. SALLJ = South American Low-Level Jet East
of the Andes; TNA trades = Tropical North Atlantic trade winds;
TSA trades = Tropical South Atlantic trade winds; ET =
evapotranspiration from Amazon forests; MCS = Mesoscale
Convective System; ITCZ = Intertropical Convergence Zone;
SPSA = South Pacific Subtropical Anti-cyclone; SASA = South
Atlantic Subtropical Anticyclone; CL = Chaco Low; NAL =
Northwestern Argentinean Low; NT = Northeast Trough; BH =
Bolivian High; SJ = Subtropical Jet; PJ = Polar Jet.
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Objective

onset
demise

To compare the SAM lifecycle lifecycle
length

in projections of eight global climate models (GCMs) of
the Coupled Model Intercomparison Project Phase 6 (CMIP6) between
(a) the original GCM outputs (downloaded from ESGF) and

(b) after applying the statistical downscaling (SD) technique.



Methodology

1. GCMs Selection 2. Statistical Downscaling 3. SAM Lifecycle
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Eeg’a/tc Precipitation climatology of the rainy period (October - March)
Historical Period: 1995-2014
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Monsoon Lifecycle: Onset
'eega/tg Historical Period: 1995-2014
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Resulte

SD and

Validation
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Monsoon Lifecycle: Demise
Historical Period: 1995-2014
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Resulte

SD and
Validation

10° | g

15°S

20°S

25°S

30°S

35°§ --memem - _"___”;' N

10°S

15°S

20°S

25°S

CPC Length

T L) SO, . L. S /AU——

35°S

50°w

Monsoon Lifecycle: Length
Historical Period: 1995-2014

5°S e

10°S |-

15°S

20°S

25°S

30°S

35°S

CM|P6 Length

NP
Mk Lt
S

5°S p~

10°S |-

15°S |---- R

20°S

25°S

30°S

35°5 |

70°W

50°w

10°S

15°S

20°S

25°S

30°S

35°S

10°S |-

15°S

20°S

25°S

30°S

35°S

.............

BC Length

o

- —-— L SRR SR —

............................................

N & OO O

"
Length Dif (pentads)



Conclucione Part T

CMIP6 SD - CPC

CMIP6 SD improves the seasonal amount and spatial distribution of rainfall compared to
the original CMIP6 output.

In terms of the SAM lifecycle SD improves:

5°S p+-48

10°S

15°S

20°S

25°S

30°S

35°S

- the representation
of onset west 60°W

Onset Dif (pentads)

5°5 =
10°S |-

15°S |-

20°S

2578

30°S

35°S

- the representation of
demise west Amazonia

Demise

| o
F=N N
Demise Dif (pentads)

o
Length Dif (pentads)

|
AN



Resulte Part II: Climate Projectione
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General Conclucione

Projected SAM Lifecycle at the end of the century (2070-

Although CMIP6-SD improves the amount and the
2099):

spatial representation of the precipitation across South
America, there is no huge improvements in the spatial
pattern of the monsoon lifecycle when compared to the
original CMIP6 models.

—late onset

—late demise (but shorter compared to the onset)
—>shorter lifecycle

The projected changes for precipitation:

Pro) & precip SAM length is projected to decrease but the amount of
precipitation is projected to increase. It indicates that the

-stronger signal in SD than in the CMIP6 original outputs , _ , ,
rainfall will be more concentrated in shorter periods.

and

So, monsoon areas will be more vulnerable to floods in

-in both datasets, stronger signal at the end of the _
future scenarios.

century and in SSP5-8.5 scenario: dry conditions in
Amazonia and wet in most parts of South America.



. atmosphere

Article
South American Monsoon Lifecycle Projected by Statistical
Downscaling with CMIP6-GCMs

Michelle Simoes Reboita 1.*(, Glauber Willian de Souza Ferreira 1, Joao Gabriel Martins Ribeiro 110,
Rosmeri Porfirio da Rocha 27 and Vadlamudi Brahmananda Rao 3

Institute of Matural Resources, Federal University of Itajuba (UNIFEI, [tajuba 37500-903, Brazil
< Institute of Astronomy, Geophysics and Atmospheric Sciences, University of Sio Paulo (USF),
Sao Paulo 05508-090, Brazil
3 Department of Meteorology and Oceanography, Andhra University,
Visakhapatmam 530003, Andhra Pradesh, India
*  Correspondence: reboita@unifei edubr

The full article can be accessed at Atmosphere, vol. 14(9), 1380, 2023.

Thanke for your atten tion!



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

