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- O Regime de Moncoes

- O Regime das Mongges € um fenomeno climatoldgico que influencia
cerca de metade da,area tropical do planeta (1/4da superficie da
Terra) (da palavra Arabe "mausim” que significa "estagoes”)

. Essencialmente é um sistema onde os ventos e precipitagdo
revertem de estagdo para estagdo (veroes chuvosos, invernos secos)

- Estes padrdes definidos sustentam a agricultura tropical

. A drea sob influéncia das Mongdes engloba 65% da populagdo
mundial

- Pequenas alteragdes interanuais no regime podem ser catastréficas.



Caso classico: Moncao Asiatica

Classic Monsoon Region
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Veriao Boreal
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Figure |. Surface-level circulation in the various monsoon regions. (a) Northem-hemisphere
summer, (b) Northemn-hemisphere winter. Hatched areas denote heated continental
regions while dotted ones are cooled, Regions enclosed in solid contours are those with
heavy monsoon rains. ‘The abreviations denote the northeast trades (NET), southeast
trades (SET), North American summer and winter monsoons (NAmSM, NAmWM),
West African monsoon (WAFM), African winter monsoon (AfWM), Indian summer
monsoon (ISWM), East Asian monsoon (EAM) and northeast winter monsoon and
Australian winter monsoon (ANWM). The components over the Arabian Sea are
typically referred to as the northeast and southwest monsoons (NE, SW). Original figure
is from Webster (1987a).




Demografia das Moncoes
N

DEMOGRAPHICS OF THE MONSOON REGIONS
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1950 1998 2025

Rank Country Rank Country Rank Country
1 China 1 China 1 India
2 India 2 India 2 China
3 USA 3 USA 3 Pakistan
4 Russia 4 Indonesia 4 USA
5 Japan 5 Brazil 5 Nigeria
] Indonesia 6 Russia 6 Indonesia
7 Germany 7 Pakistan 7 Erazil
8 Brazil 8 Japan 8 Banglaclesh
9 UK 9 Banglacdesh 9 Ethopia
10 ltlay 10 Nigeria 10 Iran

Data from World Population Estimate (1995},



Updated Map of Tipping Elements in the Earth
System
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O Regime de Moncoes e suas relacoes

com aspectos socio-econdmicos

Climate Forecasting Applications in Bangladesh

CFAB

By understanding the coupled ocean-atmosphere system, there is

potential for predicting the probability of the occurrence of a number

of socially relevant climate related impacts.

MONSOON SYSTEM

drought SST warm/coo
flood SSH high/low

A

Climate &
global change




Bio-complexity view of the natural and human monsoon system
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Fundamentos do Regime de

Moncoes
-_

. Essencialmente resulta do aquecimento/
resfriamento diferenciado entre os continentes
e 0 Oceano

.As consequencias sdo alteragoes nos regimes
de vento e precipitac¢do, principalmente.

.As alteragoes do regime de ventos afeta a
circulacdo oceanica



Surface temperature range that results in the monsoon

Sea surface temperature variations are much smaller than land surface temperature

variations. (Mainli the seasonal cicle)
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Pressao Atm

_Semi-Permanent Pressure Systems: January
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Temperatura da Troposfera Superior

JJA

lat: plotted from —45 to 45

lan: plotted from Q.00 to 357.50

lev: averaged over 300.0000 to 200.0000
t: averaged over June to Aug

Monthly Longterm Mean (1968—1996) air deeC
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DJF

lat: pletted from —45 to 45

lan: plotted from Q.00 to 357.50

lev: averaged over 500.0000 to 200.0000

t: averaged over Dec to Feb

Monthly Longterm Mean (1968—1996) air degC
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mean august and january precipitation
from MSU satellite (mm/day)

AUGUST (MSU PPT mm/month)
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Monsoon regions are the
largest region where precipitation exceeds evaporation.
This excess water must come from somewhere ...
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Mudancas sazonais no regime de

ventos sobre o Oceano fndico
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Moncdo de Inverno/Verao

Cold land surtace




Efeito orografico
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Figure 11a.(a) Orography and the south Asian summer monsoon. Orographic structure
of the eastern hemisphere (units are 102 m). The Indian Ocean is surrounded by the
East African Highlands to the west and the Himalayan Mountains to the north.
Australia, on the other hand, is devoid of major orography. Orography with elevations
>1 km are shaded. .
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Oceano Indico
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Oceano indico
L

*Ao norte de 10 °S a extensdo zonal se reduz devido ao fechamento das
massas de terra continentais. Proximo ao Tropico de Cancer, o oceano ja
esta completamente fechado.

-A peninsula Indica divide a porcao norte do OI em dois grandes Golfos: A
baia de Bengala, a leste, e 0 Mar da Arabia para oeste.

* A drea total deste oceano, incluindo os mares adjacentes, é de ~49 milhGes
de km?, sendo a menor das bacias oceanicas.

» A profundidade média do OI é de ~3800 m com as maximas encontradas
na fossa de Java (7700 m).



Circulacao do Oceano Indico

Moncao NE

Monc¢dao SW




O Regime de Correntes de Moncao no Oceano Indico Equatorial
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o Formacao da Corrente da Mongado
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de verdo (SW), fluindo pra lete.

o Corrente da Somalia, a oeste (108 -
8N):

Sazonal e limitada a mong¢do de SW;

Origina-se no H.Sul e cruza o

Equador

Velocidades de até 4 m/s (!!) ja

foram observadas proximo a 8N.

Ressurgéncia no Mar da Arabia.
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0 Tanto no Mar da Ardabia como na
Baia de Bengala forma-se uma
circulacao anti-ciclonica de
pequena intensidade.

0 O limite sul desta circulacao é a
CNE fluindo para oeste.

0 Esta corrente acumula agua na
costa africana gerando um
sistema de contra-correntes
equatoriais similar ao OA e OP.



The Equatorial Current System

Surface currents in the
northern Indian Ocean as
derived from ship drift data.
SEC: South Equatorial Current,
NEC: North Equatorial
Current, ECC: Equatorial
Countercurrent, SWMC:
Southwest Monsoon Current,
EAC: East Arabian Current,
EIC: East Indian Current.
Adapted from Cutler and
Swallow (1984).




Somali Current

m NF = Nov-Feb
MA : Mar-Apr
400 |- MJ = May-July

AS : Aug-Sept

600 -

(Left) Mean meridional current velocity (m/s) in the western
boundary currents at the equator, derived from 2 years of
observations during 1984 - 1986. (a) June - September, (b)
December - February. After Schott et al. (1990).

(Right) Mean alongshore velocity (positive = northeastward) ir
the Somali Current at 5°N, from 30 months of current meter
records. After Quadfasel and Schott (1983).




Ressurgéncia no mar da Arabia proximo a 18N em Julho/1983

200 300 km 400

CZCS composite image of the Arabian Sea for April-
June 1979, the latter half of the annual period of low
productivity preceding the development of the
southwest monsoon. Outflow features from the

CZCS composite image of the Arabian Sea for July-
September 1979, showing the large area of high
productivity waters that develops under the
Persian Gulf are also visible. influence of the southwest monsoon.



Arabian Sea

30F
2ol 1.0
2 | 0.9
27} T 40.7
. {08
w 25} 106 E
£ 2al 105 E
2l 104 =
2l P 10.3
21l 10.2
20} 40.1
OP. M " N 4 4 M N | N 4 1 L 0.0
DJFMAMJJASOND

Months

» Monthly mean temperature at 50 m depth (7) and zooplankton
biomass (P) on the western Indian shelf between 8N and 15N. From
Murty (1987).



O Fluxo Através-da-Indonésia
(Indonesian Throughflow)

0 Batimetria mais complicada
do oceano mundial.

0 O Mar Mediterraneo da
Indonésia é uma bacia de

diluicdo (P>E).

o Thorughflow maximo durante
a monc¢do de SW (Agosto) e e ) - ) g
minimo durante a monc¢do de [T EESE TR e S =T U S
NE (Janeiro). e T e, |

132°

o Transporte de 12-20Sv.



Pacific Ocean
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Transport values from Sprintall et. al,, “Direct estimates of the [TF entering the |10: 2004-2006", JGR Oceans. 2009



Correntes Superficiais na Indonésia

Moncao de NE

Mong¢ao de SW




Indonesian Throughflow

» Connection of upper ocean waters from Pacific to Indian Ocean through
complicated set of straits.

m Low salinity Pacific water evident in zonal jet across Indian tropical region.



Correntes Profundas (--) e de Fundo (-) no mar Mediterraneo da Indonésia

T/S : Caminho do Throughflow
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Indonesian through-flow, showing the
- transformation of Pacific Central Water into
Australasian Mediterranean Water
(demonstrating the character of the
Australasian Mediterranean Sea as a
dilution basin) and subsequently into
Indian Central Water. South Pacific
Central Water (SPCW) passes through
] the Halmahera Sea (HS) into the South
Banda (BS) and Timor Seas (TS). North
Pacific Central Water (NPCW) passes
through Makassar Strait (MS) to the
Timor Sea (TS). Both are then
converted into Indian Central Water
(ICW).
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Dipolo do Oceano indico

COLDER WATER

WARMER WATER
COLDER WATER

NEGATIVE PHASE







Afeta o regime de precipitacdao no entorno do Oceano
Indico, principalmente da Australia.

Faci Ocoan
Decreased
Increased rainfall ‘ M‘“ rainfall
Negative phase: cool Indian Ocean water drives Positive phase: warm Indian Ocean water leads

moist warm air and brings normal rainfall. to weaker, drier winds and less rainfall.



Normalized anomaly
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A Dipole Mode in the Tropical Indian Ocean
Nature 401, 360-363 (23 September 1999) |



As Moncoes realmente

influenciam a vida na india..
—
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