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Presenca do sal na agua do mar: impactos
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Figure 1.2 Temperatures of freezing and melting
point and maximum density of liqguid water as
functions of dissolved salt content.



Temperatura da Agua do Mar
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Mean seasurface temperature calculated from the optimal interpolation technique (Reynolds and Smit
1995) using shipreports and AVHRR measurements of temperature. Contour intetalngh heavy

contours every 5C. Shaded areas exceed 29



Balanco de Calor
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The mean annual radiation and heatbalance of the earth. From
Houghton et al. (1996: 58), which used data from Kiehl and
Trenberth (1996).
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Annual mean net heat flux (W/m?) (NOCS, 2003)

Annual average net heat flux (W/m?). Positive: heat gain by the sea. Negative: heat loss by the sea. Data
are from the NOCS climatology (Grist and Josey, 2003). Superimposed numbers and arrows are the
meridional heat transports (PW) calculated from ocean velocities and temperatures, based on Bryden
and Imawaki (2001) and Talley (2003). Positive transports are northward. The online supplement to
Chapter 5 (Figure S5.8) includes another version of the annual mean heat flux, from Large and Yeager
(2009). This figure can also be found in the color insert.

TALLEY Copyright © 2011 Elsevier Inc. All rights reserved



Garrafas de Nansen e de Niskin

Nansen water bottles
before (I), during (Il), and
after (Ill) reversing.
(From Dietrich et al. 1980)
Fig. 6.16. Water sampling bottles (Nansen
bottles), circa 1960 for mounting individually on
a wire with reversing thermometer racks.

Fig. 6.17. Single Niskin bottle

= - -~ e

Fig. 6.18. Rosette sampler. Large sampler used m the
World Ocean Ciurculation Experment, with 36 10-Iiter
Niskin bottles, an acoustic pinger (lower left). an
LADCP (center, yellow long), a CTD (bottom,
horizontal), and transmissometer (center. yellow short).




TermoOmetros de inversao
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Fig. 6.22. Reading reversing thermometers

Protected Unprotected

Nansen water bottles : :
before (1), during (1), and Fig. 6.21. Protected and unprotected reversing

after (lll) reversing. thermometers.
(From Dietrich et al. 1980)

Fig. 6.16. Water sampling bottles (Nansen
bottles), circa 1960 for mounting individually on
a wire with reversing thermometer racks.



Métodos de medicéo
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A medida hidrografica : Roseta + CTD.
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Barcos de oportunidade
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Figure 4.5 Location of surface observations made from volunteer observing ships and
reported to national meteoralogical agencies. (From mNosasa, National OQcean Service)
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Sun’s energy (at 6000°K)

Earth’s energy (at 300°K)
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energy (relative units
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TEMPERATURA SUPERFICIAL DO MAR
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Distribuicao horizontatcamada de mistura
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Temperature Profile from Seafloor to Stratosphere
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Distribuigcao Vertical da Temperatura
entre 60 S e 60 N

Camada de mistura radiacdo solaryento, ondas
e correntes

~150 m
Termoclina Permanente

onde a T decresce rapidamerge

~1000 m

Essa estrutura é

alterada de acordo com

a latitude. Em médias Regido profunda
latitudes aparece, onde a temperatura varia
também, uma suavemente
termoclina sazonal.

Em altas latitudes a

camada de mistura val,
praticamente, até o
fundo do oceano, com
perfil com decréscimo
suave da T até o fundo




Typical Temperature Profiles
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Em funcdo da latitude as zonas se dividem em:

Baixas-atitudes N&o existem , significativas nas estacdoes do ano
T das H20s superficiais sao sempre altas

Termoclina Permanente

Camada de mistura de pouca espessura.

Divergéncia Equatorial
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Altas latitudes

Inexisténcia da Termoclina Permanente
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Resumo da distribuic&o latitudinal, em profundidade, da
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Distribuicéo de Tritio no Pacifico
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Seccao transversal no Pacifico Equatorial: termoclina mais rasa
na margem leste do oceano
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Figure 1.6: Schematic illustration of the vertical variation
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Perfis Verticais de Temperatura
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Temperaturarpotencial?
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Salinidade da Agua do Mar
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Salinidade???? E definida como o peso em gramas de material
solido dissolvido contido em 1 Kg de aguado mar

gdo todos os carbonatos foram convertidos a Oxidos, o0s brometos e
jodetos em cloretos e todo material organico completamente oxidado.

Métodos de determinacao Salinidade = 1,80655 CI.

Evaporacao [mat organica] 7
Titulacao do ion cloro presente na agua (clorinidade)

Atualmente condutividade elétrica

adicionados pelas erupcdes vulcanicas e descarga dos rios ao longo do tempo
geologico. _

1. CI com 55% do total de material dissolvido,

2. Na+ com 30,6%, sendo que o sal NaCl soma 86%,
3.504 - com 7,7%,

4. Mg++ com 3,7%,

5. K+ com 1,1%.




Kilogram of seawater

The most
abundant ions

Sodium (Na*) 10.556 g

Sulphate (S0,42") 2.649 g

Chloride (CI") 18.980 g Magnesium (Mg?*) 1.272 g

Bicarbonate (HCO57) 0.140 g

Calcium (Ca®*) 0.400 g
Potassium (K*) 0.380 g

Other



Como determinar a salinidade ?

CLORINIDADE

S

1. =6 nn o]

wherechlorinity CR & RSFA Y SR 3
the halogens in 0.328 523 4 kg of the s®& U

YLI S oe
S = —0.08996  28.29720 Rys + 12.80832 13,
— 10.67868 L'J:lg-rj - 0.U86 24 J'rllr — 132311 Jlrl}?rj I:fi.:iﬂ]

Rys = C'(5,15.0)/C(35,15.0) (6.3h)
where C'(5.15.0) iz the conductivity of the sea-water sample at 15°C and at-
mospheric pressure, having a salinity S derived from (6.4). and C'(35.15,0) 1
the conductivity of standard “Copenhagen”™ sea water. Millero (1996} points
out that (6.3) 1= not a new definition of =alinity. it merely gives chlorinity as a
funetion of conduetivity of seawater relative to standard seawater



Practical Salmity Scale of 1978 Bv the early 1970s, aceurate conductivity
meters could be deploved from ships to measare conductivity at depth. The need
to re-evaluate the salinity scale led the Joint Panel to recommend in 1975 that
salinity be deblined using only conductivity, breaking the link with chlorinity.
All water samples with the same conductivity ratio have the saane salinity.

r[1]lf~‘ Jr}-"'f-'f'-"-“--"f-'-'l -i"-"t-'-'l-“--'-"-'--"_-'." -i"-'.r't.'-"t f*'_."" 1978 18 now ll]l' u[[i:'[ell f]-:'[i]l[l-ll 11

S —0.0080 — 0.1692 1?1 253851 Ry + 14.0041 12577
— 70261 RE 4+ 2.7081 RY? 4 AS (6.4a)
Ry — C(S,T.0)/C(KCLT. 0) (6.41)

(i — 157
|+ 00162 (T — 15)

AS ] - 0.0005 — 0.0056 Ry % — 0.0066 Ry

5 .l.'-: £ _r II-I P
— 00375 H;fn“‘ F0.636 Ry — 0.0144 77 (G.dc)
2 < § < 42

where OS5, 7,00 is the conductivity of the sea-water sample at temperature
T and standard atmospheric pressure, and OO T, 00 15 the conductivity of
Lthe standard potassinm chloride {KCT) salution at temperature 77 and standard
atmospheric pressure. The standard KCO] solution contains a mass of 32,4356
crams of KOl in a mass of 1.000000 ke of solution. An extension of (G4 gives
salinity at any pressure (=ce Millero 1996: 729,
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Variacao superficial da salinidade: o que causa isso?

Latituide
0" AN BOW

40'8

8's

S0 A0 o A0°E S0E 120"E 1B0"E 1B 0" 120" S0 40N o"
Longitude

=4 35 SBE =7 =85
Salinity [p.s.u.]

60°E 120°E 180°W 120°W 60°W 0



Variacao da Salinidade

Evaporacao, precipitacédo, aportes continentais, congelamento/degelo

Distribui¢ao horizontal da Salinidade

aproximadamente zonal

Depende do balanco E-P

Max ~20 ° E>P

Min Equador P>E

S média sup 33.8 e 37.5

Altas latitudes: congelamento/degelo
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Ssuperficial médiaparatodos os oceanose diferencasentre

evaporacaa precipitacao(EP)em funcdodalatitude.
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Sea—surface salinity [PSU]
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Salinity (PS578)



Distribui¢cao Verticalda '+
Salinidade entre 60 Se 60 N«
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Distribuicdo Vertical da
Salinidade em altas latitudes T
Mar de Weddell
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aumento a partir dos 2000 m
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