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CLIMATOLOGIA
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Figure 3.1 The elliptical path (highly exaggerated) of the earth about the
sun brings the earth slightly closer to the sun in January than in July.
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Figure 3.2 As the earth revolves about the sun, it is tilted on its a{msre Sy an )angle of 234 5.

The earth “s axis always points to the same area in space (as viewed from a distant star).
Thus, in June, when the Northern Hemisphere is tipped toward the sun, more direct
sunlight and long hours of daylight cause warmer weather than in December, when the

Northern Hemisphere is tipped away from the sun.
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Figure 3.3 The realtive amount of radiant energy received at the top of the earth’s
atmosphere and at the earth’s surface on June 21 — the summer solstice.
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Figure 3.4 During the Northern Hemisphere summer, sunlight that reaches the earth’s surface in
far northern latitudes has passed through a thicker layer of absorbing, scattering, and reflecting
atmosphere than sunlight that reaches the earth’s surface farther south. Sunlight is lost through
both the thickness of the pure atmosphere and by impurities in the atmosphere. As the sun’s rays
become more oblique, these effects become more pronounced.
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FIGURE 12,1, Schematic diagram of the atmospheric and terrestrial branches of the hydrologi-
cal cycle showing the importance of evaporation E, advection of water vapor in the atmospherc Q.
precipitation £, river runoff R, and underground runoff R,
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FIGURE 12.2. The amounts of water stored in the oceans, land, and atmosphere, and the
amounts exchanged annually between the different reservoirs through evaporation, precipitation,
and runoff (estimates are from Peixoto and Kettani, 1973, and, in parentheses, from Baumgartner

and Reichel, 1975).
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FIGURE 12.16. Meridional profiles of the zonal-mean divergence of the total water vapor trans-
port [div Q] =[F — P] in 0.01 mx yr ~ ! for annual, DJF, and JJA mean conditions. Some annual-
mean estimates of £ — F” by Baumgartner and Reichel (1975) are added for comparison (see aiso

Table 7.1). .

(Peixot & Oort, 1992)
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FIGURE 12.17. Global distributions of the total aerial runoff Q and some corresponding stream-
lines for annual (a), DJF (b), and JJA (c) mean conditions. Each barb on the shaft of an arrow
indicates a value of 2 m s ~ ! g kg — ! (from Peixoto and Oort, 1983).

(Peixot & Oort, 1992)



GELO OCEANICO GLOBAL

—— caily global sea ice anomaly
. Ee e nss Global Sea Ice Area
daily sea ice mean: 1979-2008 1979 - present

E

o

Q

a9 9

§8 8

. 7 7

Q 6 6

25 3

S 4

8 3 3

7 W A\ ?

1 [ W [\ % i Uy A Mok A M Y A A rog Mg A A

0 ' {l | \ 14 gl T ,u" M i1\ - ' L rr"‘l L — | ’" w W1 A i? e 7 Pa.TF LULLIWAE 0

1 ‘W w 1

; Wl Y ] Ak

-3 >
D O OO N DO A DD O NSO N B o A

P LD LI HLEFLPL PPN P PP NP SIS T SLIET PSPPI IR DX O 0 (L

ORI I IR IR IR IR I IR R I S I I R AR O I A M S M MR NP NS M MRS NEN

http://arctic.atmos.uiuc.edu/cryosphere/IMAGES/global.daily.ice.area.withtrend.jpg



| — T T T
20 [ 0) Antorctic Ice Extent

[ — 2007
N 4!
€ 15F o
3 i — 2011
. L
< : lce Extent for 10/1
= 10p 2
° , 20 ;
SN 19 \f/\
g 5 \ 18

L 17

ot
1 1 I 1
20 [ b) Antorctic Ice Areo

o~ [
€ 15F
& i
9 : lce Area for 10/1
A
o 10 i
)
< i 2
' o v,
L 5

'C6°'08'10'12'14'16'18

Jon Feb Mor Apr May Jun Jul Aug Sep Oct Nov Dec

Ice Extent (10° km?)

Ice Area (10° km?)

18
16

14 |

I 1 ] 1 1 I I I 1 1 I
a) Arctic Ice Extent

lce Extent for 10,

™

‘CB'0B10"12°14 1618

I I 1 1 1 1 I I 1 1 I
b) Arctic Ice Area

lce Area for 10/1

/l.

4

‘CB'0B10"12"14 1618

1 1 1 1 1 1 1 1 1 1 1

Jon Feb Mor Apr Moy Jun Jul Aug Sep Oct Nov Dec

https://neptune.gsfc.nasa.gov/csb/



74 Sunspot Number {V2.0) Prediction {2016/07)

FONTE: http://solarscience.msfc.nasa.gov/predict.shtml



CFSR Soil Moisture Climatology [%] May 1980-2008

Fic. 17. The 2-m volumetric soil moisture climatology of CFSR for
May averaged over 1980-2008.

CFSR Soil Moisture Climatology [%] Nov 1980-2008
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Fic. 18. As in Fig. 17, but for Nov.

(Saha et al. 2010)



EVAPOTRANSPIRACAO GLOBAL ESTIMADA

a: Aridity index , b:ET(mm)
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(a) Aridity index (the ratio of mean annual precipitation to mean annual potential evapotranspiration
(ET). (b) mean annual ET. (c) the percentage of transpiration from vegetation (E,) to ET. (d) the
percentage of direct evaporation from the soil (E;) to ET. After: Zhang et al. (2016). Scientific
Reports | 6:19124 | DOI: 10.1038/srep19124



b: Trend in E,
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(a) ET (Evapotranspiration) trend (mm year~2). (b)E, (transpiration from vegetation) trend (mm year=2). (c) E, (direct evaporation from the
soil) trend (mm year2). (d) LAI (leaf are index) trend (m? m=2 year™1). (e) correlation between annual P and annual ET (for land grid cells
where p<0.01, else they are white). (f) P trend (mm year=2). Trends in ET, E,, and E, are obtained from the average of the two PML
simulations. Trends in LAI are obtained from the AVHRR based LAI product, and P trends are averaged from the two P products (i.e., PGF
and WFDEI). The maps were generated using MATLAB.. After: Zhang et al. (2016). Scientific Reports | 6:19124 | DOI: 10.1038/srep19124
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EVAPORACAO

https://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=3811



TRANSPORTE DE VAPOR D “"AGUA

https://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=3811
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CLIMATOLOGIA TRMM

Average of ALL AVAILABLE :ROinéll mm/dd (3B43) 1998 10 2011



PRECIPITACAO ANNUAL (mm) - CMORPH
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NUMERO DE HORAS DE CHUVA CMORPH
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PRECIPITACAO ACUMULADA HORARIA (mm) CMORPH
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MET16 RGB-Airmass 2814-82-87 81:68 UTC ,_2 EUMETSAT



Anomalia de pressao
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Anomalia de Umidade Especifica
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Anomalia de Vento 850 hPa
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Vento em 850 hPa
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Bacias Brasileiras

Amazonas | Tocantins

Parana

http://www?2.ana.gov.br/Paginas/portais/bacias/



PRECIPITACAO MEDIA 30 DIAS (mm)

Bacia do Sao Francisco

Bacia do Amazonas

Bacia do Parana

600 600 600
550 550 550
500 500 500
450 4501 450
400 400 4004
350 0 350 0 3501
300 300 300
250 2501 250
S 1T T T e b fapdppdupsaagabsfuppabfagingrs 200 A | 200
150 150 l 150
100 100 100
50 50 50

Bacia do Tocantins

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 20712 2013 20714 2015

EN=0,79

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

EN=0,51

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

EN= 0,59

600
550
500
450
400+
350 1
300 -
2501
200+
150
100+
50

M\MA\} /\VNWM

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

600
550
500+
4504
4004
350
300
250
200
1504
1806+

50+

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 20711

EN=0,51

2012 2013 2014 2015




I\/IATRIZ ENERGETICA BRASILEIRA

1 L
r NN\ e o
‘ "venzzuem‘ /& Ze N VENEZUELA ’ :"‘ r
f (o g S0 S ‘ s’ 4 A
Y & N
S e
208 L5 S =
u
L~
J
3 Recife
Y o .
» \ ' Amazon. ? o
STt ) 95GW : 3
o S ] ”
T 2 - il I { S
N 4 ,‘ Tocantlns g
O T L7 oS . /266w
\ f g ( \ . ,""' .J A East Atlantic
=N T A G £) 14 GW g_ Atlantic B
3l 4 TS -r-) ‘ Franclsco N e
P\ N s =
n N 3 PARAGUAY
{ 8 K { -
2 R :
/ W P E ®  Wind Power Wind Power
Iy L \/ N\~ .; Angra Nuclear  Density (W/m")
f g \\PA GUAY \ » ( 0‘ Power Plant 0-100
- : I nA \ i ‘-‘/ °g 5 - . nNA N. 100 3 lw i
HYDROPOWER | | ) Existing B 150 - 200
[ exisTinG ‘*ARGENTINA/ SO 5 \ ( ~—— Expansion 200 - 250
o || I PoTeENTIAL N\ J e 3t Hydropower Plant 250 - 300
- e ‘ \ \3 (. . - o ® 15-12GW 300 - 400
| #+=+: HIDROGRAPHIC v 4 ) 250 500  1.000 " . W T = 9:1m0
----- f (o] N e — ) : ;
e A JURUGUAYy s 8 = e — k1, |
1 L T L) T T T T T
70°W 60°W 50°W 40°W 70°W 60°W 50°W 40°'wW 30°wW

Figure 1 - (A) Current and potential hydropower plants by river basin. (Data source: EIA World Energy Outlook, 2013); (B) Map
showing the annual wind potential in Brazil. For interpretation of the references to color in this figure legend, the reader is referred

to the web version of this article. (Rocha et al., 2015)
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ANOMALIA DE TEMPERATURA
DA SUPERFICIE DO MAR

NOAA/NESDIS 50 KM GLOBAL ANALYSIS: SST Anomaly (degrees C), 10/30,/2017

[white regians indicate sea—ice)
40 518 B 100 120 140 1640 1580 —1E0 — 140

=120 — 100 —E0 —G0 =40

180 —1&0 — 140 =120 =100 —E0

44 5% B 100 120 140 1640 —ED —40 =20 0

50 —45 40 35 —30 25 20 15 1.0 —05 0.00 050 1.00 1.50 200 250 3,00 350 4.00 4.50 500

http://www.ospo.noaa.gov/Products/ocean/sst/anomaly/
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http://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/
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Prejuizos

Crescimento populacional Mais exposicdo aos efeitos do tempo
(ciclones,enchentes, deslizamentos,

Poluicao ambiental _ e
...) e do clima (seca, poluicao,...)

Epidemias

Sistema de saude precario

Malis prejuizos
Menos Desenvolvimento



GESTAO AMBIENTAL — FATOR PARA O
DESENVOLVIMENTO SUSTENTAVEL

Beneficios a saude,
educacéao e bem estar.
*Preparo
*Monitoramento : DU
Mais consciéncia e
*Planejamento preparo.

Legislacao

*Uso do solo e da . -
agua apropriados Mais protegao ao
ambiente.

«Controle da poluicéo

*Prevencao

Menos riscos

*Mitigacéao




CIENCIA DA SUTENTABILIDADE

ECONOMIA SOCIEDADE

SISTEMAS NATURAIS CONHECIMENTO ATIVIDADE HUMANA



OBSERVACAO DA TERRA E DA ATMOSFERA

(Essenciais para a sustentabilidade)

\

FERRAMENTAS DE PREVISAO
SISTEMAS DE ALERTA
ENTENDIMENTO DO TEMPO E DO CLIMA
INFORMACAO

\

REDUGAO DE
RISCOS
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e mudangas climaticas
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cientificas

Insuficientes informagdes
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Baixa integragdo
entre diferentres
disciplinas

Baixa integragdo
institucional
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politica de

Insuficiente
infra-estrutura
para
experimentos

Baixa capacidade de
geragao de cenarios
climaticos confiaveis.
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recursos humanos
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