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Phasen Diagram
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5 e Gibbs phase rule:
:
BRINE F: Degrees of freedom
il P: Number of phases
%jﬂo f BRINE | C: Number of components
g NaCi-2H,0
g Above 21,2°C : F =1
& ICE + BRINE Below -21,2°C : F=0
-20k 4
ICE + NoCi-He0 ‘

0 315 100 200
% NaCi BY WEIGHT

Remote sensing

| A asaedec ©
s afpecieney facver

. . Machyca L
> al £ ¥ Ve @A riok ot o Lyp-
cwEfioaw af = wamden &l ﬂ{‘-l wfu-l.hr". \l

dabbue st houafumtare L : 4 AEE
e : Plasebaty it Mt ghymed
suaser YYPes
Veris (o_-cu.—..‘:lns H

g = = )
tee i ere e revaote
lagtwais taa ks  asch @ s e

oS, MeD\3 )

vmeasaresh ey pe-tr

Laser rospie
Tcasky, GySaxl,

pen ice P e e bk
wreal by v
bea iee  Melclowafs wead a5 re ¥

reflaeHUiPY  cuadh ema isriuidy o
Ga 2l YT e fe
'3 PR

A Cwstdr



Sea ice drift

Sea ice covers 5% of the Arctic Ocean and 8% of the Antarctic and is driven by winds and
currents.

There are two major drift systems in the arctic basin - the Transpolar Drift Stream which
transports ice from the Laptev Sea and the East Siberian Sea across the pole towards Fram
Strait, and the Beaufort Gyre a clockwise circulation in the north of Alaska.

Sea ice in the Antarctic rotates in a west-to-east direction around the continent with a
clockwise major drift system in the Weddell Sea which transports ice along the Antarctic
Peninsula allowing extensive multiyear ice to form.
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3) Sea Ice growth and equilibrium thickness
Experimental equations are more accurate than the theoretical one.
Ice thickness, H:

H? +5.1H = 6.70 (0.0.1)
H =1.330°%8 (0.0.2)
t
o= / (T; —T,) dt. (0.0.3)
0

© has to be in [°C days]

Freezing temperature: Ty=-2°C

Air temperature: T,

H is in [cm]

Conductive heat flux: F. at the surface (0) and at the bottom (H)

Simple energy balance model for sea ice growth:
Linear temperature gradient for thin ice

Air T, T

Fe(0) = Fe(H)

N
F«(0) = i
Thinlce |n ! F =k/H(T-T,)
! TF(H)  k=22WimK
—— L=333 kJ/kg

H?=(2k@)/(pL) Theoretical egn.

Next take into account that the surface temperature is warmer than the air temperature,
and include a snow layer:

2K 2K 2K
2 _ —_— = —
H +(KSHS+ CH)H pL® (0.0.4)

H? + (13.1H, + 16.8)H = 12.90 (0.0.5)

Air T

Snow Hs‘ k ) Fc=Fw
v Hik = Hk, +H/k, = AT/F
F.  AT=T,-T,
lce Hl F=20Wm-2
! k=2.1Wm K"
Water T,=-22c [ F, K0-2WmIK

w

N

H2+ (13.1 H,+ 16.8) H=129 0
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