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Reflection and absorption of solar energy relative to the

angle of incidence on a flat sea.
M

Elevation of Sun above horizon ~ 90° T IR T I o Lo

Reflected radiation (%) 2 3 6 40
Absorbed radiation (%) 98 97 94 80 60
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Sea Surface Temperature-June 2002




=ea Surface Temperature on 2741 1/07 Hour12:00 UTC

~ Hellenic Center for Marine Research, GR-19013, Anavissos, GREECE
POSEIDOM System - bttp:fwww . poseidon.hemr.gr




(a) A vertical section showing the
mean aistribution of temperature in the western
Atlantic Ocean to illustrate that the range of
temperature in surface layers is much greater
than that in the main body of ocean water below
1000 m. This general pattern is typical of all
ocean basins (although the detail will vary from
ocean to ocean). Note the great vertical
exaggeration. Contours of equal temperature are
called isotherms. Broken line isotherms at 1°C
interval; solid lines at 5 °C interval. The vertical
lines A and B relate to Figure 2.6(b) and are for
use with Question 2.4.
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METPHZEIZ OEPMOKPAZIAZ 3TH ©OAAAZZA

O akpIBAg TTPOCOIOPICHOS TNG OeppOoKpACiIiag TwV BaAACCiWV UBATWYV EXEI
1I010ITEPN ONMACIa YIa TNV QKEAVOYPAPIKK) EPEUVA.

Na tnv Puoik Qkeavoypa@ia n Beppokpacia arroteAei BACIK TTAPAMETPO Yid
TOV UTTOAOYIOHO TNG TTUKVOTNTAS TOU BaAaooiIvou VEPOU, TOV TTPOCOIOPICHO TWV
0aAaocciwv palwyv, Toug UTTOAOYIOHOUG TWV PEUNATWY KATT.

Na tnv BioAoyikn Qkeavoypagia n yvwon tng Bgppokpaciag tng 6dAacoag
OUVOEETAI JE TNV AVTOXIK), TNV CUUTTEPIPOPA KAl TIS METAKIVAOEIS TWV d1a@OopwyV
OPYOVICHWV.

Na tn XnuikA £épguva o TTPoodIopPICHOS TG OEpHOKpATIag EXElI MEYAAN onuacia
MIO KOl €ival yVwWoTO OTI O1I XNMIKESG Olepyaoieg errnpedalovral amd auTh
(MoAovOTI o1 dlaKUpAvVoElS TNG OTn BAAaocoa gival OXETIKA MIKPES). AKOun ol
METABOAEC TG Oegppokpaciag ouvdudalovral HeE METABOAEG oTa OaAdooia
PEUHATA KOl ETTONEVWGS OTNV dlaKivnon Twv ouoiwv oThn 6dAacoa. H pgpavion
ETTOXIOKOU 1 MOVIHOU OepHOKAIVOUG Ot OIA@QOpPES TTrEPIOXEG Kol BaOn eival
XOPOAKTNPIOTIKO TTOPADEIYMA TTOU ETTNPEALEI ANECA TIG XNMIKEG ICOPPOTTIEG.

O1 Baoikég pEBODBOI yia TNV PETPNON TNG Beppokpaciag Tng BGAacoag eival Ta
OeppooToIXEid, TA AVOOTPEPOMEVO UOPAPYUPIKA OepuOUETPO KOl Ol
BaBuBeppoypagol.
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IF'va to npootateuuévo HepUOLETPO LOYUEL :
Te= T+ C+ 1 , o6nov:

n npaypatikh feppokpacla oto cuykekpLuévo B&dog.
n feppokpaola mou SiLaBloTnke 0TO KUPpLO DEPHOUETPO.

SL6pBuwon and Tov kaTtaokeuaoth yLa A&ON oTtnv  KALpaka Tou
9epuopeTpou. Alvetal otnv eLdLkh KAPTEAAQX Tou HEPUOUETPOU.

[(T+Vs) (T-t) 1/ (K-100) ©&iépduon yLa tn Heppikfy SLaoToAh
TOU guathuatog, o6nov :

O oykog Tou uBpapyUpou KATw amnd TO onuelo Twv 0°C,
UnMoAoY LOHEVOG oToug 0°C KaL exkypacpévog oe =C.
AlLveTaL amd TOV KATAOKEUAOTH OTNV EL8LKh KapTEAAQ.

H Oepuokpaocla nou SraBdBetar oto Bondntikd OepUdHETPO,

SLopBuwpevn yLa A&ONn Tng KAlpakag pE oOToLyela amd TNV
KAPTEAAQ TOU KATAOKEUAOTH.

Ztadepd fepuikhg BLaotoAfic Tou ouorhpatoq; eEQPTUHEYN and To
UALKS KaTtaokeuhg, ALveTaL and TOV KATACKEUAOTN.



Apou BLopfwdouv ot EVBELEELG TWV AVACTPEPOHEVWYV HEPHOHETPWY,

punopel va vunodoyirotel To mpayuatrikd B&Bog Tng QLaAng amd TN
oxéon:
Z= (Tu - Tu) /p=mQ
érou:
VA To Tntoupevo B&Bog o peETpa .

Tu H Sropbupévn Heppokpacla Tou armPOoTATEUTOU
depuopeTpoOU.

T. = H SLopfupévn 9eppokpacla TOu MPOOTATEUHEVOU
BeppopéTpou.

P~ = H péon nukvétnta tng oTthAng Tou VEPOU ndvw and To
B&Bog avactpophs. Mnopel va Anpdel anéd
Siaypéupata kat nlvakeg fi va unoAoyiLotel amd
peTpndeloeg mUKVOTNTEG Tou otaduou. Zto oxhua 3
SlvovtaL oL péoeg MukvoTnTeEg Tou JaAaooLvou VEPOU
o€ DiL&ypopeg TMEPLOXEG KaL B&dn.

Q = O ouvteAeoThG MLECEWG TOU ATPOOTATEUTOU BEPHOUETPOU.
DAelxveL Tnv auinon Tng €vbelEng o€ Babpoug
KeAolou 3yiLa aUEnon tng nieong kata 0.1 Kg/cm?.
AlvetaL and TOV KATAOKEUaOTHh KaL e€lvat Ttng TA&ENG
Tou 0.01 .

B&on Ta nponyoudeEvVa kKaL yLa PHewpntikd Ba&Bog 600
i HETPWY aV LOYXUEL :

Ta 16.17=C
Tw 9.12=C
Pm 1.0281

Q 0.01275

TOTE TO npayuatikd B&bog fa elval :

Z = (16.17-9.12)/(1.0281x0.01275) = 7.05/0.01311 = 538m
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IvxvoTyte ival 1) pala 6T povada Tov OyKov.
p=m/V
Eloptato (Puckd) amd v alatotta, 1] Oeppokpucio kol v
miec):
p=p(S,Lp)

KotootoTiKl) £Cicmon) (oplopuév) amd epyucT|PLUKd TEIPpApUTA)

H mokvotte ésv petpatol aiid vwoloyileTul 0md TU YUPUKTIPIGTIKAE
Tov Buidoolov veEpoD Kal TV TIEGI).

Movadeg: Kg/m? (CGS: gr/em?)

VLHLONMAL

Zuvvfac ypnoypomorovue TY Mo svypnce T densily anomaly 1)
umia oiypa:

¢ = p— 1000 kg/m? = o(S, T,p)




& oFi The equation for p s obtained ina f steps. First, the deasity 4.. of pure
H karaorarikl) sEi000  cuvcontonn T NN I RN A0

dgv givaul Ypou ki P = 999842594 + 6,793952 x 10™3; — 9.095290 x 10~¢* + 1.001685
/ x 107 — 1.120083 x 10”°* + 6536332 x 1077, (AL.1)

Second, the density st ene standard atmosphere (efectively p = 0) is given by
p(S, 1,0) = p_ + 5(0.82445) ~ 40899 x 10~ %1 + 7.6438 x 10~*¢*
—8.2467 x 10”77 + 5.3875 x 107"¢%)

/ + SV $.72466 % 1073 + 1.0227 x 10™%
2. Emidpaon chatamyrog — 1.6546 x 107°F) + 48314 x 1075°, (A3.2)

Finally, the densily 2t pressurc p is given by

oS, 1, p) = p(S. t, 0)/(1 = p/K(S, 1, p)). (A3.3)
/:rbcn K is the secan: bulk modulus. The pure water value K_ is given by

K, = 19652.21 + 148.42061 — 2.3271051* + 1.360477 x 10" *¢°
~ 5155288 x 10™*¢*, (Al4)
The value at onc stasdard atmosphere (p = 0) is given by
KiS,1,0) = K, + S/546746 — 0.603459¢ + 1.09987 x 107*7
— 61670 x 1071%) 4 $33(7.9¢4 x 1077 4 1.6483 x 10~ %

1. Enidpaon Bsppokpascioc

3. Emidpaoon wisong

- 53009 x 107*7) (A9)
and the value at pressure p by
(see Gill, 1982: KIS, 1, p) = K(S, 4, 0) + p(3.239908 + 1.43713 x 10~ %
Atmosphere-Ocean + 116092 x 10~ *s* — 5.77905 x 10~7¢") + pS(2.2838 x 102
Dynamics) ~ 10081 % 10741 — 16078 % 107%13) 4 1.91075 x 10™“ps¥?

+ (850935 x 1072 = 6.12293 x 107 %1 + 5.2787 x 107%7)
+p*S(—~9.9348 x 10™7 + 20816 x 10™"¢ + 91637 x 107'°2). (AL.6)

VLHLONMAI




' Sigma-T (o) where donsity is

Signia—T ’i}alues |

mull‘hmﬂhuufimpnnwu{ﬂ'j-nd

1y G-
MNMowe: To obtain the density of seswalier:

Dengity = [{og = 10— ¥+ 1] glom?.

¢

AL TR Y.

= i T
in. T4
1, el
=57
118
3.9
&, By
&, 0
soAar
723
B0k

ol
(e L
BES
00
2 ma
ILET
4 AT
B5EIT
L
1é. ne
1768
IR, 48
i

1.0
T F
A
24,12
e ]
3.7
26 X
2732
EL

=
‘0. Ra
.6
2az
AT
.03
4, A4

&%
T.25
HO3

e
10,
I -
13, Ol

ool
R4
.= 8
A%
.23
& 0%
A B
L=
FaT
p =
H ik
&8
. el
[T RER
.28
[l ]
1289
LN
i ol
15324
LR W
(% &1
IT.&k
F, & -2
1923

J0Al
.61
Tz Al

o Kei ]
2 Ry
FAN.
2, A0
AT
IT.%9

e
=
u

HERERELRR

0 e =SS

33+

11,23
[ &= -]
iz =
N85
(ERld
ES. e
R
i,
[ -~
1837
(L B
[ [T
HETE
xss
. Nedl
Fa T
e
24 FF
5. 52
e
|
= T80

'

¥

et
sibis

b

sk

5

Lria Lt
O.8F
.65
2
3. 25
& 053
4 BT
168
i i
T i
T.BR
BTT
o e
LL T R
PNl
10,93
i TE
[ ]
T ]
15, s
1587
1 il Bl
1744
g2y
1%, 0
IS Ei
s B L
0. 38
e I
o
1% TS
24,
T3.3%
2612
2Pl
TFr. 70

LLi=t

&

Ll ]
LR
[
241
30
3.
d, TH
157
L

T

— o,
0. TR
.57
i
s
153
a T3
.51
&, 0
T.OR
T.RG
Bt
P4l

e
10, eF
1i.TE
T2 5
iR e
FET
LR 1]
1589
1647
[ [ L
[§ WTT
ig&F
LT ]
o T
2007
2195
TETI
i IR e J
el R
208
FrET
o LY
T

== 0,06%
L
B3
2 Tall

JIAT

s

T4

.

T D

7. TR

H. %

Rl
12
T, T
11483
17, sk
15 7a
1 F
el
TE5 ¥R
1k, B
1714
7.9
1. PO
I iR
o B 0
TN
Zi.EZ
e
2N, 18
LW
Td. TR
25T
2. 50
o

e K
O6%

233

iTH

45T

503

P ]

i, i

T

B

=g
T rE
FE . 2u]
11, 5%
133
1513
RG]
(o
T Fodi
18 24
17T
I s
IE.57
.35
e ]
PR ]
20 %N
o B T
=N e
Tl NE
Fall, il
4. 5K

T, 04

i [ |
-, K- J - T
axF 47
1.3= .25
I 035 203
- | Y
LR -t
i _a7F & B
115 303
LT S0
iRy o it
&5R Ty
= 35 | Moy |
213 .00
.91 -« TR
ID.&8 5T
P28 11.2%
1223 12010
PGl TERET
13.7R [ B
T, S faAAZ
i535 idiwe
T, 10 1596
Ie.EHE (1673
IT.&aF 1756
if4% (EZR
.30 190%
iITo8 9T
ot e - T
21,38 Fi.NF
2L e
%08 2IT.9F
T ]
2 &4 a4 4T
25 41 15 34
HE1F AOF
IETT A TH

=il
@,
i.na
1.1
F
TS
i, Tl
.01
> TH
S
T.A3
=,
=87

([N
11,18
.83
12272
L N
i e
EX )
15.85
1457
7.5
(F W]
[F N = 3
1ttt
0 AN
g B o
2097
TX.Ta
r kLY
T, T
A0
FEE1
e L

[

=, =l
A, e
(W]
i.T@
b
1.3%
a_Fill
4 R7T

s, 1
T.0m
T.oos
BTE
ol
108,28
Ti.03
11.B0
1 X 5
1553
« 1, 10
Vel EF
1.5 84
Villn_ield
T
17, 5l
FE e |
e AN
o r e L]
Z0.0F
Th.TH
3 54
FAIER
FL T
TANT
FLE
2ih. A0



LR LT RNy Y-

LE

i
e
TR

FOS
T.AO

b
T A
iiay
b
i3 ié&
1393

TS

5 14

TallE
21
SR
T
Hih, 340
L}
FaNE
1L
3.3
LE W ]
13207
15.8%
B, £l
1T 3
TR 12

e |
FAMLE)
FiE

[ ir

-
193

AN
4 F7
ST

T File

B

e
bk Talk
TncE
UL =
1338
LR
LN
T4 Hekn
1562
16,38
T i
179

(]
—i13x

ooy
.74

o O F
4. TR

T il
THRZ

53R

o,
IouEs
LT
-
LR B
1359
L4tk
5.y
LA
L[5 ]
174N

T

= .4
=i
= LG

LR E

1.6
s

3.4t
L]
]
T

Nk

*.97
10.4F
1E. 42
fLis
1293
LR
14.43
15018
13,94
L LE
1 7.4
LE = i
193
LR L

FLF-E

3
- X N
—1.83
= {L.ET
—i

Wl
208

LA

EAT

°.4F

*ET
10632
0N, Nk
L |
1T i
i xaa
I, M
1510
1585
I B
L
(F WL
IR.E%
1. oy
T, %
FAM T
21 .54




Density (g/cm®) Temperature (°C)

Salinity (/=)
32 33 34

35

1.024 1.026 1.028 0° 5° 10°  15°
0 :

500

1000

1500 [~

2000 [~

2500 [~

3000 |~

3500

I Surface
zone

Deep
zone

4000




mabminetow Iv. 8., OCEANOGRAPMIC STATION PLOTTING SHEE
TR —— e o~ i g P R A so g s ?
g ~ret L lq;'mm ;ﬁwm e g [ -
e Wit

Wi RaNT enpadiaarunt tesatl

s s _BOO s w0

1500

METERS

Figure 4—1.

Oceanographic Station plotting sheet. -




H nokvotnto avavetol pe to fabog (tnv
mieon).

I'lo To A0Y0 GVTO GUYVA YPIGIUOTOLIOVUE
T1] OUVITIKI] TUKVOTNTO KUl TNV
avTicToyn olypo-0nTo:

6, = po(S,6,0) — 1000 kg/m® = (S, 6,0)

Lalinity=35.00, Temp = 0.

Density (ka/m3}
£ £

=Y
(=
[
0

1G30

1 1 1 1
1] 2000 4000
Pressure

VLHLONMAL




1AL

j e 1]

2000

2500

peur vl

o= n}

e s [}

S0y

S0

ooo0

Gy: Atlantic Ocean at 25°W

Sigmal fer A1E 25W
E ] 1 1 1 5 ] 5 i k 5 ] x a (] ] E] ] ] ] = a

T T T T T T T T I T T T T T T T I T T T T T T T T T i T T T T T T T T o T T T T T T T T T i e T e e T e T e T T F T o

00
KM & oK ) e v v s SR = v} v n v =) = =) T ] 1 T | T
L= m -0 N =0 o = mn Fal an J4a B0 an

Er.0

2550
=500
2650
2550
2600
=20
2400
=300
2200
=100
2000

Qg




STATION NO. RE = /&7 - 2ok

oN - o) o 0
[o]\] N N - - < m A
NEE Y- hm T 4% b338: mt X 3533 BT 3RS i
M 1 : 288 fptad esdi dHR B!
D 1 it 3 1 3 peyitiitt
V1) batas b 1 1

i b 4 ' 3

S1a8 g i 8 AN baday et b
0 um 3 _JW ‘s 3 >¢ THE
5 sodisay - 12t o+ sesl

'

serafieas
sesshiais

S0

40

.20

80 35.00

el ity

50

34.40
22

ST S aEw

Temperature-Salinity (T-8) curve.

TEMPERATURE —SALINITY PLOT

Figure 4-2.



KERKYRA

SARDHIKOS

1 Jan (1) ] 19 = :4 58 “- MAR (95}
TR = -
26 — b 7
Chale ;
LEE—_‘ —_
< 20 - -
Ew—: —
16 EI.'I__
14 - -
12—: —'
10 ""I"'I""I"'I"'I"'I"'I" ARSRERIRAER RRARNRERE REEE RRRERE
0 .
28 — -
26 7 -
T ] ; -
5_,22—_ .
£ 20 ]
¥ 1e :
16 — -
-
12 s (91} . .AIJG {EBJ
A LR LN RS RN LN LN LR R ARBRE

4 25 28 3o a2 34 36 33 x4
SALIMITY

EE

EE

J-ﬂ' EE
SALIMITY

34-]-6

3d

5. EVWOIKDS
IMaR (96)

Wi

W

1sEP (28)

24 26 2B 3 32 34 36 3B
SALIMITY

Source: BALOPOULOS & ZODIATIS, 1992; KONTOYIANNIS & PAPADOPOULOS, 1999; KONTOYIANNIS




Surface layer |

0
€ 1
<
'.g_ 2
K
5 3
~
3 4
: - —
60°N 30°N 0° 30°S 60° S
Latitude

I (b) DENSITY STRUCTURE OF THE OCEANSS






Yéartivec palec: 4 emineda oTOV MOYKOOMLO WKEAVO

(1) Upper layer: ventilated thermocline. Includes Mode Waters,
Central Water, subtropical Underwater (salinity maximum
water)

(2) Intermediate layer: Labrador Sea Water, Mediterranean
Overtlow Water, Red Sea Water, North Pacific Intermediate
Water, Antarctic Intermediate Water

(3) Deep layer: North Atlantic Deep Water, Pacific Deep Water
(aka Common Water), Indian Deep Water, Circumpolar Deep
Water

(4) Bottom layer: Antarctic Bottom Water (aka Lower
Circumpolar Deep Water)
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Temperature (°C)

Density T-S Diagram (Lines of constant density in g/cms)
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North Atlantic Water Masses:

(AABW) Antarctic Bottom Water

(AAIW) Antarctic Intermediate Water

(NACSW) North Atlantic Central Surface Water
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B (MIW) Mediterranean Intermediate Water
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(NADW) North Atlantic Deep Water
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Figure 7-5Transport of floating ob
Fridtjof Nansen first noticed that floatin
objects, such as icebergs and ships, were
carried to the right of the wind direction
the Northern Hemisphere.




A. Upwelling B. Downwelling
Copyright 1999 John Wiley and Sons, Inc. All nghts reserved,
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LONGITUDINAL WAVE TRANSVERSE WAVE

Particles (color) move back Particles (color) move back
and forth in direction of and forth at right angles to
energy transmission. These direction of energy trans-
waves transmit energy mission. These waves trans-
through all states of matter. mit energy only through solids.

(a) Types of progressive waves

ORBITAL WAVE

Particles (color) move in orbital
path. These waves transmit
energy along interface between
two fluids of different density
(liquids and/or gases).

Wave height
'

Still water
level

'

Wave movement

_ Negligible water movement below 1/2 wavelength

Wavelength

-

(b) Wave characteristics



Waves touch bottom
(wavelength shortens)

Surf zone

Waves with constant wavelength b
T reakers form)

G2

Physical changes of a wave in the surf zone. As waves approach the shore and
encounter water depths of less than one-half wavelength, the waves “feel bottom.” The wave speed
decreases and waves stack up against the shore, causing the wavelength to decrease. This results in
an increase in wave height to the point where the wave steepness is increased beyond the 1:7 ratio,
causing the wave to pitch forward and break in the surf zone.




Surface waves

Low-density
water

Internal
waves

High-density
water
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Internal wave. (a) An internal wave moving

long the density interface (pycnocline) below the ocean




Solar tide

7

Full moon New moon

Lunar tide

(a) Spring tide : =

Earth-Moon-Sun positions and the tides. Top: When the Moon is in the new or full
position, the tidal bulges created by the Sun and Moon are aligned, there is a large tidal range on
arth, and spring tides are experienced. Bottom: When the Moon is in the first- or third-quarter
osition, the tidal bulges produced by the Moon are at right angles to the bulges created by the
bun. Tidal ranges are smaller and neap tides are experienced.

First-quarter
moon

Solar tide

Lunar tide

I
1
I
i
- 3 Third-quarter
k- moon

{b) Neap tide
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‘The Bay of Fundy, site of the world’s largest tidal range. Even though the
maximum spring tidal range at the mouth of the Bay of Fundy is only 2 meters (6.6 feet),
amplification of tidal energy causes a maximum tidal range at the northern end of Minas Basin of
17 meters (56 feet), often stranding ships (insets).
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Xpnuoatodotnon

* To mopov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
eKTIALOEVUTLIKOU €pyou Tou dtddokovTta.

* To £pyo «Avoiktd Akadnpaika Madnipata oto Maveniotipo ABnvwv»

EXeL Xpnuatodotioel povo tnv avadlapopdwaon Tou eKTTOLOEUTIKOU
UALKOU.

* To €pyo uhomoleital oto mAaiolo tou Emixelpnotakou MpoypAppatog
«Ekmaidsvon kot Ala Biou Madnon» kat cuyxpnuatodoteital ano tnv

Evpwraikn Evwon (Eupwmaiko Kowvwviko Tapeio) kol amo €Bvikoug
TTOPOUC.

ENIXEIPHEIAKO MPOrPAMMA
iy EKMAIAEYZH KAI AIA BIOY MAGHZH EZ"A

* *
* *
* *

J
2 ' . d
ERLEVOVON TTNY UOVWVId TNE YVWON,
it EE
YNOYPTEIO MAIAEIAXL KAl OPHEKEYMATAQON IATKO KOINQNIKO TAMEIO

EvpwnaikiiEvwon E!AIKH YMHPEZIIA AIAXEIPIZIHE
Evpwmaiké Koivwviké Tapeio . A
Me tn cuyxpnpatodotnon g EAAGSag kat tng Evpwmaikig Evwong
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>NUElwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amoteAel tnv €kdoon 1.0.

‘Exouv tponynOel oL kKatwOL ekbOOELC:

‘Exboon SaBeoun edbw http://eclass.uoa.gr/courses/CHEM162/

Oepuokpacia - AAatotnta - Mukvotnta
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>NUElwpo Avadopag

Copyright EBvikov kat Kamodiotplakov Mavernotiuov ABnvwy, MuxanA
2KOUAAOC, EppavounA Aaocevakng 2015. MuxanA 2koUAAoG, EppovounA
Aooevaknc. «Xnuikn Qkeavoypadia. Evotnta 1: Ogppokpaocia - AAatotnta -
Mukvotntar. Ekdoon: 1.0. ABAva 2015. AtaB£oipo armo tn SIKTUaK
StevBuvon: http://opencourses.uoa.gr/courses/NOC83/
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>NUelwpa Adelodotnonc

To apov LALKO SlatiBetal e toug 0poug tneg adestac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopowa Atavopn 4.0 [1] A petayevéotepn, AleBvic
‘Ekboon. E&atpolvtal ta autoTeAn £€pya Tpitwy m.X. pwtoypadiec, dStaypappata
K.A.TT., TOL OTIOLOL EUTTEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall Pe Toug
OPOUC XPrONG TOUC OTO «Xnuelwpa Xpnonc Epywv Tpitwv».

[@ocel

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmopikn opiletal n xpnon:

* 1ou bev meplAapPavel AUECO 1} EUUECO OLKOVOULKO 0dEAOC ard TNV XpRon Tou €pyou, yLa
To SlovopEa Tou €pyou kot adelodoxo

* 1ou 6ev meplAapPaveLl olkovoLKr) cuvaAlayn we polnoBeon yla tn xpnon n npooBacn
OTO £pyO

* Tou bev nmpoomopilel oto SLavopEa Tou £pyou Kal adelodOX0 EUUETO OLKOVOULKO ODEAOC
(rt.x. Stadpnpuioelg) amo tnv npoBoAn tou Epyou o€ SLadIKTUAKO TOTO

O dwkatouxoc¢ pmopel va mapexel otov adelodoxo Eexwplotn adela va XpnoLUOTIOLEL TO £€pYyO yLa
TIopLKA xpron, epocov autod tou {ntnbeL.

P
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Alatpnon ZNUELWHATWVY

Ornoladnmnote avamapoywyn N SLooKeun Tou UALKOU Ba TtpeETmeL
va cupmeplAapBavet:

" 10 2nueilwpoa Avadopadc

" 10 2Znueilwpo Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

= 10 2Znueilwpa Xpriong Epywv Tpitwv (epooov umtdpyel)

noll e touc ouvodEVOUEVOUC UTIEPOUVOEGOUC.
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>nueiwpo Xpnonc Epywv Tpitwv (1/9)

To Epyo aUTO KAVEL Xprjon Twv akOAouBwv £pywv:
Ewkoveg/Zxnuata/Awaypappato/Dwtoypodieg

Ewkova 1: Earth. Copyrighted.
https://angelslightworldwide.files.wordpress.com/2012/05/earth.jpg?w=714

Ewkova 2: Heat budget. Copyrighted.

Ewkova 3: Earth ecliptic. Pearson Prentice Hall, Inc., 2008. Copyrighted.
https://classconnection.s3.amazonaws.com/32/flashcards/1067032/jpg/earth ecl
iptic1355272811024.jpg

Ewkova 4: Sea surface temperature. Copyrighted.
http://weather.unisys.com/archive/sst/sst-040815.gif

Ewkova 5: Average temperature of ocean surface water. Copyrighted.
http://paos.colorado.edu/~toohey/fig 33.jpg
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>nueiwpo Xpnonc Epywv Tpltwv (2/9)

Eltkova 6: Sea surface temperature June 2002. Copyrighted.

Ewkova 7: Sea surface temperature. Hellenic Center for Marine System.
Copyrighted. http://www.poseidon.hcmr.gr

Ewkova 8: A vertical section showing the mean distribution of temperature in the
western Atlantic Ocean and two temperature depth profiles corresponding to
locations A and B. Copyrighted.
http://ocean.stanford.edu/courses/bomc/chem/lecture 03.pdf

Ewkova 9: Copyrighted.

Ewkova 10: Ysi Salinity Meter. Copyrighted.
http://www.rickly.com/wai/images/YSI63MET.JPG

Ewkovec 11-12: Copyrighted.
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>nueiwpa Xpnonc Epywv Tpitwv (3/9)

Ewkova 13: Protected and unprotected reversing thermometers in set position,
that is, before reversal. Copyrighted.
http://publishing.cdlib.org/ucpressebooks/data/13030/6r/kt167nb66r/figures/ktl
67nb66r fig086.gif

Ewkova 14: Nansen water bottles before (), during (Il), and after (lll) reversing.
(From Dietrich et al. 1980). Copyrighted.
http://oceanworld.tamu.edu/students/satellites/images/nansen bottle 1.ipg

Ewkova 15: Ataypappoata udpoodatpac. Copyrighted.
http://aulavirtual.usal.es/aulavirtual/demos/quimica/modulos/curso/uni 01/imag
es/ulcls4f9.jpg

Ewkova 16: Oceanographic station plotting sheet. Copyrighted.
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http://aulavirtual.usal.es/aulavirtual/demos/quimica/modulos/curso/uni_01/images/u1c1s4f9.jpg

>nueiwpa Xpnonc Epywv Tpitwv (4/9)

Ewkova 17: Atlantic (25W) potential density relative to 0 dbar. Copyrighted.
http://www-

pord.ucsd.edu/~Italley/talley old atlas/atl sections/atl 25w/plots/A16 SIGMADO.

gif
Ewkova 18: Temperature - Salinity plot. Copyrighted.

Ewkova 19: Diagrams salinity/theta for Kerkyra, Saronikos, S. Ennoikos. Balopoulos
& Zodiatis 1992, Kontouiannis & Papadopoulos 1999, Kontouiannis. Copyrighted.

Ewkova 20: Density structure of the oceans. Copyrighted.
http://ocean.stanford.edu/courses/bomc/chem/lecture 03.pdf

Ewkova 21: Part of the Global Conveyor in the Atlantic Ocean. Copyrighted.
http://polardiscovery.whoi.edu/antarctica/images/antarctica-circulation4en.jpg

Ewkova 22: Part of the Global Conveyor in the Atlantic Ocean. Copyrighted.
http://polardiscovery.whoi.edu/antarctica/images/antarctica-circulation4en-a.jpg
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>nueiwpa Xpnonc Epywv Tpitwv (5/9)

Ewkova 23: Density T-S diagram. Pearson Prentice Hall, Inc., 2005. Copyrighted.
http://images.slideplayer.com/14/4329435/slides/slide 52.ipg

Ewkova 24: World ocean thermohaline circulation. Copyrighted.
http://static.trunity.net/files/111001 111100/111095/620px-
2 thermohaline 003.png

Ewkova 25: Wind Driven Surface Currents. Copyrighted. http://www.geo.uni-
bremen.de/geomod/Bilder/wind-driven scg.gif

Ewikova 26: To Peupa tou KoAmou. Pearson Prentice Hall, Inc., 2005. Copyrighted.

http://images.slideplayer.com/14/4329435/slides/slide 26.jpg

Ewkova 27: Zwveg iieong. Copyrighted. http://www.danielyeow.com/wp-
content/uploads/hadley cells.jpg
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>nueiwpa Xpnonc Epywv Tpitwv (6/9)

Ewtkova 28: Subtropical gyres. Copyrighted.
http://www.centralia.edu/academics/earthscience/ocean/lectures/ocean ch07.p

df

Ewkova 29: How wind is deflected in each hemisphere. Copyrighted.
http://www.theozonehole.com/images/cornsidc.gif

Ewkova 30: John Willey and Sons, Inc., 1999. Copyrighted.
http://www.atmos.washington.edu/2006Q1/211/Week4X6.pdf

Ewkova 31: lllustration showing the processes of Ekman Transport. Copyrighted.
http://www.iupui.edu/~gl115/assets/mod10/iceberg Ig.jpg

Ewkova 32: Downwelling and upwelling currents. Copyrighted.
http://www.ic.ucsc.edu/~wxcheng/envs23/lecture6/11 11Up downwelling.jpg

Ewkova 33: Copyrighted.
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http://www.theozonehole.com/images/cornsidc.gif
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>nueiwpa Xpnonc Epywv Tpitwv (7/9)

Ewkova 34: Prevailing currents. Public domain.
https://commons.wikimedia.org/wiki/File:MEDCURR.GIF

Ewkova 35: Oceans. Copyrighted.
http://www.harunyahya.com/image/miracles of the Quran 1/48 The Seas not
Mingling with One Another.jpg

Ewkova 36: In the Eastern Mediterranean - Deep water circulation. Copyrighted.
http://www.tramolatr.com.tr/foto/b/1293982645.jpg

Ewkova 37: Surface circulation of the Aegean sea. Copyrighted.
Ewkova 38: Copyrighted.

Ewkova 39: Type and characteristics of progressive waves. Essentials of
oceanography. Harold V. Thurman, Alan P. Trujillo. Copyrighted.
http://topex.ucsd.edu/ps/trujillo waves.pdf
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>nueiwpa Xpnonc Epywv Tpitwv (8/9)

Ewkova 40: Physical changes of a wave in the surf zone. Harold V. Thurman, Alan P.
Trujillo. Copyrighted. http://topex.ucsd.edu/ps/trujillo waves.pdf

Ewkova 41: Internal waves. Copyrighted.
https://classconnection.s3.amazonaws.com/686/flashcards/3002686/png/gul136
5270530615.png

Ewikova 42: OL B€oelg TtnC 'ng, TNG 2eAvng, Tou ‘HALou Kall oL aAlppoLEC.
Copyrighted.
http://www.iupui.edu/~g115/assets/mod12/spring neap orientation.JPG

Ewkova 43: The bay of Fundy, site of the world's largest tidal range. Copyrighted.
http://faculty.fiu.edu/~rburgman/courses/OCE3014/oce3014 ch9.pdf
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To Epyo aUTO KAVEL Xprjon Twv aKOAouBwv £pywv:

Nivakeg

Mivakacg 1: Reflection and absorption of solar energy relative to the angle of
residence on a flat sea. Copyrighted.

Mivakec 2-3: Sigma-T values. Copyrighted.
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