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Almennt yfirlit um Islands

sjavarstodubreytingar 4'

Lita ma a yfirbord sjavar sem jafnmaettisflot i pyngdarsvidi
jaroar

A pessu eru p6 nokkur fravik

» Aflreent fravik: rikjandi vindattir aflaga sjavarbordid og knyja
hringstreymi
Golfstraumurinn > N Atlanthafsstraumurinn 2> osfrv
a Litil bein ahrif a breytileika vid strendur.
» Timahadar sveiflur

FI6d og fjara, loftvaegi og vedurtengdur ahladandi
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sjavarstodubreytingar 4'

Nuaverandi jafnmeaettisflotur segir ekki alla soguna
» Hversu mikid vatn er bundid i jokulis skiptir augljoslega mali fyrir
sjavarstodu (t.d. sjavarstada a jokulskeidum)

Onnur vatnsgeymsla & landi skiptir einnig mali
» Edlisléttari sjor stendur haerra

Varmapennsla, seltubreytingar

Jafnmeettisfloturinn getur aflagast vegna breyttrar
massadreifingar

» Vegna bradnunar ishvela
FIokid fyrirbaeri
Ekki ma gleyma landrisi og landsigi

» Adlogun fra sidasta jokulskeidi enn i gangi
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Nuaverandi jafnmeaettisflotur segir ekki alla soguna

» Hversu mikid vatn er bundid i jokulis skiptir augljoslega mali fyrir
sjavarstodu (t.d. sjavarstada a jokulskeidum)

Onnur vatnsgeymsla & landi skiptir einnig mali

» Edlisléttari sjor stendur haerra

Varmapennsla, seltubreytingar

Jafnmeettisfloturinn getur aflagast vegna breyttrar
massadreifingar

» Vegna bradnunar ishvela

Flokid fyrirbaeri
Ekki ma gleyma landrisi og landsigi

» Adlogun fra sidasta jokulskeidi enn i gangi
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12.4. VORTICITY AND EKMAN PUMPING 209

Ps Fast

Figure 12.7 Winds at the sea surface drive Ekman transports to the right of the wind in
this northern hemisphere example (bold arrows in shaded Ekman layer). The converging
Ekman transports driven by the trades and westerlies drives a downward geostrophic How
just below the Ekman layer (bold vertical arrows), leading to downward bowing constant
density surfaces p;. Geostrophic currents associated with the warm water are shown by bold

arrows. After Tolmazin (1985: 64).
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Aflogun jafnpyngdarsvios IsIandsA{v

Ishvel aflaga pyngdarsvidid b

Ef ishvel bradnar fellur sjavarstada i allt
ad 2200 km fjarlaegd, ris hoflega fra
2200 til 6700 km og ris meira fjeer
(Slangen ofl 2011)

pessi aflogun sjavarstéodu breytir svo
byngdarsvidinu enn meira (Woodward
(1887), Farrell and Clark (1976))

mm yr!
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Landris eda landsig hafa
augljos ahrif a stodu
sjavarbords

B67° L

Sidasta jokulskeid hefur
enn ahrif sumstadar

[o)]

5° —

Vida laekkar sjavarbord
vio uppdeaelingu
grunnvatns ofl.
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Arnadéttir et al., GJI 2009
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Lodreétt hreyfing lands Islands

A<V

Landris eda landsig hafa
augljos ahrif a stodu
sjavarbords

Sidasta jokulskeid hefur
enn ahrif sumstadar

Vida laekkar sjavarbord
vio uppdeaelingu
grunnvatns ofl.

B67° L

A Islandi er landris vida
vegna bradnunar jokla.

A sudvestur horni
landsins er landsig

53° |
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mm/yr 100 km
T T T T T T T T T T
-24° -22° -20° -18° -16° -14°

Arnadéttir et al., GJI 2009
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Malingar a sjavarbordi hafa farid fram i Reykjavikurhofn
sidan arid 1956.

Greint af Olafi Gudmundssyni og Pali Einarssyni arid 1991:
» 0.84 cm fyrir hvert hPa sem loftvaegi breytist
» 0.44 cm fyrir hverja gradu sem lofthiti breytist

» Ytarleg greining & langtimabreytingum og stjarnfraedilegum
ahrifum (fléd og fjoru, langtima sveiflum pvi tengdu).

pyrfti ad endurtaka pessa greiningu med nyrri gégnum.

12
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Malingar a sjavarbordi hafa
farid fram i Reykjavikurhofn
sidan arid 1956.

Arin 1956-2007 haakkar um *%|
3.6 mm/ari en fra 5.5
mm/ari fra 1997 - 2007

Ef leidrétt er fyrir liklegu
landsigi (fra GPS neti) verda
betta 1.5 mm/ari og 3.1
mm/ari

Meeld medalsjavarhaed i Reykjavik a arunum 1956 til 2007
2,40 ‘ : : ‘ : ‘ - ‘ ‘

2,20+

Medalsjavarhaed (m)
JM
o

2,00+

1,90 ‘ ‘ ‘ ‘ : ‘ : ‘ ‘ ‘
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Sidari tolurnar eru Ar
sambeaerilegar vio hnattraenar
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Breytingar a sjavarstodu verda tilfinnanlegar ef storflod verda
algengari

Endurkomutimi hastu sjavarstodu i Reykjavik

» Ef sjévarbor6 haekkar nu J°C 3°C 4°C
um 36 cm i Reykjavik (38cm) (48 cm) (59¢cm)
gerist “100 ara flodid” | g4 481 5,19 5,29 540
a 5 ara fresti! 10 4r 4,90 5,27 5,38 5,48

» Kvosin stendur 25 &r 5,00 5,38 5,48 5,59
lagt, oft gefur yfir |s0ar 5,08 5,46 5,56 5,67
varnargaroda vid 100 &r 5,16 5,54 5,64 5,75
Ananaust og

(Visindanefnd um loftslagsbreytingar, 2008)
Saebrautina

» Soguleg fléd: Pourquois Pas 1936: 6m og Basendar 1799: 6.4 m

» Pall Imsland (1991): 131 sjavarfléd i annalum fra og med
1199
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Hversu mikio verour ao lokum losad? islands
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Pad er nog af jardefnaeldsneyti til ad halda veislunni
afram, daemi:

« Heildarlosun vegna oliu hingad til er um 120 GtC en birgdir
eru 200 - 300 GtC

« Jardgas 100 - 200 GtC (“Fracking” haekkar liklega téluna)
. Kolabirgdir 2500 - 3000 GtC

Tolurnar hér ad ofan eru brot af heildarbirgdum,
heildarmagn brennanlegs eldsneytis liklega yfir 5000GtC,
og rokstydja ma tolur allt ad 18000GtC (med metanis oph).

Byggt a IPCC WG3, toflu 4.2 og Archer 2006
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Losun i jardsogulegu samhengi islands
h 4
4

Ef losad er 1000 GtC verdur hlynun 1 - 2°C 1000 arum eftir
ad losun heettir og 1 - 1.5 °C eftir 10000 ar

- Midad vid 3°C per tvofoldun a styrk CO2

Ef losad er 5000 GtC verdur hlynunin 5 - 8 °C eftir 1000 ar
og 3 - 6 °C eftir 10000 ar!

Ahrif langvarandi hlynunnar illa pekkt

Mjog erfitt er ad meta sjavarstodubreytingar vio langtima
hlynun sem pessa
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Sjavarstada i Islands
jardsogulegu samhengi <
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Tekid af http://flood.firetree.net/. Haedarlinur & lagsveedum eru yfirleitt illa
skilgreindar, og pvi ber ad taka korti med varud. Sja einnig kort hja CReSIS
https://www.cresis.ku.edu/data/sea-level-rise-maps



http://flood.firetree.net/

Vedurstofa

Bangladesh +5 m islands
A<V

w - | e
T l|' ‘}._I. A Balurghsh- . = 1LJ W
- ey Phulpur T e
g 4 haogeoo-—<—r.—Y Netrokona - ¥ . A
x Bogra I'u||3,rmansingh o P

A T o MEuli
.;I'J © Nawabganj Sirajganj ~|Bagzar
¢ Jangipur fiat ay . : T
e i
£ )5 i
__~_ oty & _angladash
. © Berhampore” F o i FJQ
) o gy, 5 K
o ._,;\] Bhabia ﬂﬂ_\ ! '
-t O q! ; 'y T .
B Asansol B Tripuran

S Durgapur ™y : . e Comilla

Bardhaman
=]

Indas @

Tekid af http://flood.firetree.net/. Haedarlinur & lagsveedum eru yfirleitt illa
skilgreindar, og pvi ber ad taka korti med varud. Sja einnig kort hja CReSIS
https://www.cresis.ku.edu/data/sea-level-rise-maps



http://flood.firetree.net/

yeaurstofa
Islands

Bangladesh +20 m M

a.
OAsarnsol
J --ODgrgap;lqr
Bardha
Ll_ Indaso
West i
Bengak
|
| AL
8= Kasbag
Nara ani
NN A
dfapuas

Tekid af http://flood.firetree.net/. Haedarlinur & lagsveedum eru yfirleitt illa
skilgreindar, og pvi ber ad taka korti med varud. Sja einnig kort hja CReSIS
https://www.cresis.ku.edu/data/sea-level-rise-maps



http://flood.firetree.net/

B Vedurstofa
N. Evropa + O m islands
A 4v

n.: g
i
Micdles

Datlmgin

'\IYork =
b Leeds. Hul & K
s : ~ i Meubrandenk
= Er'?aar_nale:.-—-" = =
Grimed o u:g ,."
ah e ‘g o
Sheffield uou 3 o B 5 P
ncoin o R
|nghamv)° ; i y _;'_"' =
Maorwi ks . R Emmen I, )
Tanmwarth| PEterhnerlgb ﬂl\nﬂ [ Zim et :' Berlin
I %.,J;é— Lerwastal3 i i O Lingen |« Wulfstaurg £ £
/ \i LTt - Hanm'erl.'.i & ngdam @ ad
Cﬂ\femﬁl‘-{[\lunhamp{un Cgnabriick’a ©lMelle 7 o
\\ Minster— T E!raunsch'ﬂelg o Magdehurg
L+ Blelefeld
Oford bt ; o
bl el pfnien GPaderhum | el Wm"m

| Essen© ©@Dorimund - s { °G°ﬁ'“ﬂe“ Hallel.'.lf

™
GKassel GOE

&y 3
g 1 Lemzlg Dres

vlf"nrrn:lnu' B

Tekid af http: //flood flretree net/ H'-aeéarllnur a lagsveedum eru yflrleltt illa
skilgreindar, og pvi ber ad taka korti med varud. Sja einnig kort hja CReSIS
https://www.cresis.ku.edu/data/sea-level-rise-maps



http://flood.firetree.net/

yeaurstofa
Islands

]
Lube " .
o G A
amburg :~_I5cna~er|n.

Sheffield - © ] _ - F4Bici=nbirg 4 n, WSS
ool s A : gy
lingharrfo VR i . o :E ! \.f?“" -
(Tarmseth| > i i i © Emmen b I
&, . . J . \
1 v i er &, J [ Tl Ungen | * .~ Celled \Wolfsburg i BEEI.'D
oAb ¥ e ; nC %;nalihiil.:hl’cia ~ HanoverQ - G‘,» ngdamé“--= r;
QUEniry.g@ Morthampton i ' v *olalle 2 {
j & L 5 G Shar o 1oy Braunschweig — © Magdebu
{\L‘utnn .. Munster— " g Bielefeld e "t
G”g’"’ be J 2 L Td Miarl Cahlen v r Stnchat wm:?-nerﬁ 3
o Swnans-ondon 225 ) PURE e 'S Biadebon I e
RS O — findfioven@ | Essen© @ Dortmund =, ;;;1'{ fﬁ?ﬁmgeﬂ Halle@ 4 o ol
Jesingsioke 0" Crawigy " © Mot 3 hu?r_'“g,‘**”““ © Dusseldorf - 4 Leipzi
e - 'M ? ol Geimanv ' .9 Dreig:

Tekid af http://flood.firetree.net/. Haedarlinur & 1agsveedum eru yfirleitt illa
skilgreindar, og pvi ber ad taka korti med varud. Sja einnig kort hja CReSIS
https://www.cresis.ku.edu/data/sea-level-rise-maps



http://flood.firetree.net/

yeaurstofa

N. Evrépa + 20 m e

- Callea Wulfsburg L BEE?-'?_
~ Hanu\.'ern B Pntadamg"--‘}
' oluelle 7 :

3 ¥
3 'DE!ieléfeld Braunsshwelg QMagdeEq[g

o Qg
S Ahlen 'ﬂPﬂdEl‘hﬂlTl r'lm_ Starfurt Wﬂlerl‘l}ﬁ;g‘:;
sen':l Q@ Dortmund - ./ @Gottingen Halleﬂf .

'./ = _
-0 @ Dusseldorf "K“m'

asingaloke 0 cfgg..!r m"‘"“

;.
Lei Dres
\‘*- Germany Hmmnfg o

Tekid af http //flood firetree. net/ Haeéarlmur a Iagsvaeaum eru Yfirleitt |IIa

skilgreindar, og pvi ber ad taka korti med varud. Sja einnig kort hja CReSIS
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Liklegar sjavarstodubreytingar a islands -
naestu old <

Langtimaproéoun er langtimavandamal, eins og stendur naegir
ad skoda liklega proun naestu aratuga og aldar

» Okkur vantar stadbundnar sviosmyndir par sem tekio er tillit til
breytingar a jafnmeaettissvidi, bradnunar, hlynunar oph.

Skodum tveer nylegar greinar:
a Slangen et al. (2011) Climate Dynamics
a Perrette et al. (2012) PNAS, submitted

» Hvorug greinin tekur tillit til 168réttrar hreyfingar lands & Islandi,
né heldur fullt tillit til mégulegra breytinga a hafhringras

Slangen tekur tillit til 168réttra hreyfinga vegna sidasta
jokulskeids, en paer nidurstédur eru skritnar fyrir Island
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Towards regional projections of twenty-first century sea-level
change based on IPCC SRES scenarios

A. B. A, Slangen - C. A. Katsman « R. S. W, van de Wal -
L. L. A.

Vermeersen + R. E. M. Riva
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Towards regional projections of twenty-first century sea-level I’ I d
change based on IPCC SRES scenarios slandas

A. B. A, Slangen - C. A, Katsman + R. S. W, van de Wal - 4
L. L. A.

Vermeersen + R. E. M. Riva

IPCC (2007) var gagnrynt fyrir ad taka onaegt tillit til
bradnunar ishvela

» Beett vid jokulbradnun (1/3 Graenl. 2/3 Sudursk.) svo
medalhaekkun aukist fra 0.47 i 1.02m

-02 -01 0.0 0.1 0.2 -02 -01 0.0

44 > T  RSL change anomaly a4 ‘ ) ™ RSL change anomaly
0.1 0.2

Fig. 5 Ensemble mean sea-level anomaly (m) w.r.t. global mean  gjs 9 Ensemble mean sea-level anomaly (m) w.r.t. global mean
RSL change (0.47 m) for scenario AIB between 1980-1999 and  pgy change (1.02 m) for scenario A1B between 1980-1999 and
2090-2099 Y

2090-2099, for a scenario with adapted ice sheet contributions of
0.22 m for GIS and 0.41 m for AIS
Vid Island breytist haekkun ur ~20 cm i ~75 cm

30



Vedurstofa

Probabilistic projections of sea-level change along I'slands

the world’s coastlines

Mahé Perrette * , Riccardo Riva ', Felix Landerer ¥, Katja Frieler " , and Malte Meinshausen *

*Potsdam Institute for Climate Impact Research (PIK) Telegraphenberg A 26, 14412, Potsdam, Germany,"Delft University of Technology, Delft, Netherlands, and ¥ Jet 4

Propulsion Laboratory / California Institute of Technology, Pasadena, USA

Submitted to Proceedings of the National Academy of Sciences of the United States of America

Perrete et al. greina samband
hlynunar og sjavarstodubreytinga
i IPCC, 2007 likonum, nota nyjar
loftslagsspar (CMIP5) og olikar
forsendur um isbradnun til pess
ad kortleggja liklega haekkun og
Oovissu.

» Mest langtima ovissa fra bradnun
ishvela. Baedi fyrir hnattraent
medaltal og svaedisbundinn
breytileika vid island.

» Ekki tekid tillit til langtima
|6drettrar hreyfingar, eda MOC
hruns og fleiri *minni” patta.

Uncertainty in Regional Sea Level Change

Uncertainty - 68% range (cm)

c. lce—sheet partition

Fig. 2. Uncertainty in regional sea level change. a-c. Uncertainty (68% range) in sea-level
change (a) and its steric component (b), for the RCP 4.5 scenario in the top-down case. The
uncertainty resulting from GIS/AIS partition in the top-down approach is illustrated in panel
(c), for a total ice-sheet contribution equal to the ensemble median. Contours lines indicate
5-cm intervals. Black dots indicate individual locations highlighted in Figure 3.
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a Ocean Dynamics b Maountain Glaciers & lce Caps ¢ Greenland Ice Sheet d Antarctic Ice Sheet
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Fig. 1. Sea level fingerprints, their contribution and median 215% century projections. a-l. Sea-level fingerprints for ocean dynamics (a), MGIC (b), GIS (c) and AIS (d),

expressed in unit of regional sea-level rise per unit of global mean temperature change (a) or global mean contribution of the source used for scaling (b-c). The temperature-
dependent ocean dynamic anomaly pattern is added to global mean thermal expansion (e) while mass additions from land-ice are used for the gravitational patterns (f-h). All
four boxes are shown for the four RCP scenarios in the top-down approach and only RCP 4.5 in the bottom-up cases, indicating median and 68% uncertainty range. Panels (i-1)
show projected total SLR for all components combined (contours every 10 cm). The thick black line corresponds to the global mean on all maps, and grey shading indicates
areas of sea-level drop.
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Vedurstofa
Adlogun ad sjavarstodubreytingum Islands -
<

Steersti 6vissupattur um sjavarstédubreytingar a Islandi a
komandi 6ld er hversu mikid bradnar a Graenlandi og
Sudurskautslandinu

» Aukinheldur eru adrir dvissupeettir

Hversu mikid hlynar, hvernig breytast hafstraumar, hvernig
ris/sigur land
Liklega verdur haekkunin hér undir hnattreenu medaltali

Til skemmri tima snyst adlogun um aheettustyringu, til lengri
tima parf ad hafa i huga ad sjavarbord mun haekka oldum
saman

Adgerdir fyrir naestu aratugi verda ad midast vid peer skordur
sem langtimaproun setur.
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