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Abstract This study presents future potential sea level change over the seas surrounding
Korea using Climate Model Intercomparison Project Phase 5 9 model ensemble result from
Representative Concentration Pathways (RCPs), downloaded from icdc.zmaw.de. At the end of
21st century, regional sea level changes are projected to rise 37.8, 48.1, 47.7, 65.0 cm under
RCP2.6, RCP4.5, RCP6.0 and RCP8.5 scenario, respectively with the large uncertainty from
about 40 to 60 cm. The results exhibit similar tendency with the global mean sea level rise
(SLR) with small differences less than about 3 cm. For the East Sea, the Yellow Sea, and the
southern sea of Korea, projected SLR in the Yellow Sea is smaller and SLR in the southern sea
is larger than the other coastal seas. Differences among the seas are small within the range of
4 cm. Meanwhile, Commonwealth Scientific and Industrial Research Organization (CSIRO)
data in 23 years shows that the mean rate of sea level changes around the Yellow Sea is high rel-
ative to the other coastal seas. For sea level change, contribution of ice and ocean related com-
ponents are important, at local scale, Glacial Isostatic Adujstment also needs to be considered.
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AFdshs WatEN S S Aduds 7”\*]
Ao s g2dstol] o5t sjgTI ] Frhe sl
F55 o718t} Intergovernmental Panel on Chmate
Change Fifth Assessment Report (IPCC ARS)E= 2 A
T FssEe] 1901~201039] 1.7 mm yr', 1993~
2010391E 32mm yr'2 Asdoy B3k
Hamlington et al. (2011)°] Z$]A9} A A=A}

g o|gate] AFet Aol wWEW 195051~2009
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ato slibzlol el Htajgae] 1980 d T o]
FA5H) W3kt Ao Btk Kang et al. (2005)
TOPEX/Poseidon 8l|FHALEE o]-&-35le] #2413+ 53|
o] gl WHateE 9d ¢t 54mm yr !, HEAE 6.6
mm yr'2 A AF FHFEog mEA JeIdva B
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Hhe FHs]d ) ST EdSES 1993~20054 &
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2010). A sfjFAdSS ot tiulete Aol
g g &)t}

IPCC AR5 W= 214171 & HAIA] A4 70%
oM AFHA BT AFSH O] 20% olHellA sl
A o] 2pol7) vk B 3k Utk Yin et al.
(2009)= GFDL CM2.1 R4S o] &3t 2147] &
&, 99, MZIANEF F F8 87 BA9 A3
2 sl Aes BAs 7 =A ¥ dleids
et Aozt DS EA ST obrlof Ao of
3lA41= Huang and Qiao (2015)%141 Coupled Model
Intercomparison Project Phase 5 (CMIP5) =.d& o]-&
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ok Evel Al 59 sl X8k FES] 4t
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sp7h vl SR8tk 294 AsY AR 4
Ade BZ70ol Wol wet FsE] Aele
Aout HZ feuEte] sigde] d AT HaEo
wEA kst lom A, F8l, i)l
o] A sjrdeEe] Aol7t vkl Barstal 3l
TH(Kang et al, 2005; Ha et al, 2006; Jung, 2014;
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Fig. 1. Analysis area. Orange box indicates Korea in this
study (123°E~132°E, 33°N~43°N). Offshore regions (green
boxes) are East Sea offshore (130°E~132°E, 35°N°39°N),
West Sea offshore (123°E~125.5°E, 34°N~38°N) and South
Sea offshore (126°E~129.5°E, 32.5°N~34°N). Coastal regions
(Blue boxes) are East Sea coast (129.5°E~130.5°E, 35.5°N~
37.5°N, 128.5°E~129.5°E, 37.5°N~38.5°N), West Sea coast
(125.5°E~126.5°E, 34.5°N~37.5°N), and South Sea coast
(126.5°E~127.5°E, 33.5°N~34.5°N, 127.5°E~129.5°E, 34.5°N~
35.5°N).
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£ Ao E IPCC AR5 v dil4H s
Aol AR2% Total Sea Level Rise (TSLR) A&
& AME-3F9Th TSLR AFE+= 5 Integrated Climate
Data Center (ICDC) AE 2] &3] °]A](icdc.zmaw.de)l
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d o] 2081~2100d ] v TSLR AFE 9} Alve] &
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217 Bd FE S AFsted 20 2de
ACCESS1-0, ACCESS1-3, CCSM4, CNRM-CMS5,
CSIRO-MKk3-6-0, CanESM2, GFDL-CM3, GFDL-ES-
M2G, GFDL-ESM2M, HadGEM2-ES, IPSL-CM5A-LR,
IPSL-CM5A-MR, MIROC-ESM, MIROC-ESM-CHEM,
MIROCS, MPI-ESM-LR, MPI-ESM-MR, MRI-CGCM3,
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o] Mg A2 Church et al. (2013), Slagen et al.
(2014)0l A1 &A13F 4= Sl
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veke] sd oS BASAH. slFHE A H
mel Htj A o2 F5et7] it o7 Agoz 4
g Assidnh. w8, A, FelE +9ES o
FALZE FAEE gl A9t ® URA e
thFig. 1).

v A oEo] dAl sFHNSIE 245
S8 2 AtolA AHgE BdxEe}l fARgE 33
Aol AAAEZE Commonwealth Scientific and
Industrial Research Organization (CSIRO)7} A3}
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Fig. 2. Variation of CSIRO sea level height (m) over the
Global (dark red), Korea (black), East offshore (Yellow
green), East coast (green), West offshore (dark orange), West
coast (orange), South offshore (royal blue), and South coast
(blue) during the period from 1993 to 2015.
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Fig. 3. The spatial distribution of CSIRO sea level change trend (mm yr™') during the period from 1993 to 2015.
A2 AR ARAel ko TeAQ AR A E A9,

oA a1 &l 77t oS o
A=7F EolRl= A ¥l JtH(Gordon and Giulivi,
2004; Ha et al.,, 2006). AVISO A& %A F3l<] 3f
Fro] ZAFY 200593 20159 A3 FEZA|Q
AFE ASsAoH vt A3, s, Fal @l
HuEe]l A Wz thsir = olagh st
it F7F A7+7F sttt =3k White et al. (2005)
of WEW A717+e) FeES Aty A AFHF9
2ol 7 AR AR, Aol dFHA o] A AT
Haro mEAY =24 Jsshs 2 siaE W
T 2L 7|y} Sk wet xgHow Bt
A A7) WEe R AFHA

CSIRO2| 199313~2015 F9F s : H3le]
FHEL(Fig. 3)E BH "AH2514 & 22 A
Qltal eI sl
3 EAEHEY, A% B Y A, G4 B Y, T
A=, #EHE 9] AFH AFHASE]
mm yr' oo ® =4 yehut eyt
FFHIE A AS3EATE Fig. 2014 AF3H v}
7ol A7t 53] =2 ASES HAth
Church et al. (2004)2 A =AAE 2 294
AR E o] &3le] 1950~20004 <t s4H HES
A% A3 Has)rd ASES 1.8+03 mm yr!
2 Yehgor A0 Ao e Aoz YE
th o] AF= AE HEYG T AGA slFHol
wE2A deete AoR Yehgom J=3) 27t
Hlo} ghof Hlg)] Foldg]7} SHal¢te] dsEol
Ete 235 2o 58 gEG A% 2 553 9l
ZFolA sllrdsEe] AR AR YERT o]
gk A9 F 2ole] Al SAWI] =&, FA

71483 o)7] A28d 15 (2018)

FA¢] = 78§ 59, et AE 59
Zolo| o)t Aoz Ue X tH(Nicholls and Cazenave,
2010; Fadil et al., 2011).
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A7k Azt A A LS 78] Al E T At
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RCP A e & 74 1986~20053 thH] |l 2081~
21009 A A aleHe] 32l Wsh= Fig. S
9} 7t} IPCC AR59| WEW RCP AUg]e 8 A
A 71 2dse 21471 2 2= 0.3~1.7°C, 1.1~2.6°C,
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it f5HL RCP2.6, 4.5, 6.0, 8.590 thall 21417] &
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Fig. 4. Observed and projected relative sea level change over the global (left panel) and the Korea peninsular (right panel). The
observed sea level change from CSIRO is plotted in red. The projected range from 21 CMIP5 RCPS8.5 scenario runs (90%
uncertainty) is shown by the shaded region for the period 2007 to 2100 with the bold black lined showing the ensemble mean.
Color lines represent over the East Sea (green), the Yellow Sea (orange), and the South Sea (blue).
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Fig. 5. The spatial distribution of ensemble mean sea surface level changes (m) for the period 2081~2100 relative to 1986~
2005.

7Yz} 40.7, 47.5, 49.5, 633 cm A5 Aoz AWE

T(Table 1). RCP 4% EFolA BlE G AZE Qe
&, oA go] slFH el A 55, dF2 A

o] wj$ zt} o33 £ EIE= RCPAFNA
=dslal ASE S RCP2.6914 RCP8.5SE 7HAA]
A 713kt RCP8.SE thE2] A YoM 50 cm

o’ F7kelal 53] EAEE S A Wl 3l
JoX= 70em ©1/Fe] FE5S HATE RCP2.6914
Uehts sl A5 Hd 4lem ©J8kE 7P @
o HIE 3|9 2 EXHAY A5 A G = 56
em FEo ALEE Aoz ATl RCPS.S=
63.3 cm=z 3 TH FeE 7P =4 By, £
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A9 M7} 37-94 cm=Z, "o A 37 cm, Y
94 cm 35 7FsAdo] AeS olokrIskal Qlth(Table
). 9714 B3] "L 90% AlE| 7oA
AAR =T RCP2.67F RCP8.5 ALtE] oA oA el A
A FFsa A2 oF 1.5 =}o)7} witk RCP2.6
A 29 BEFAAL 21-62 cmE RCP2.6 AU L
oA sl 7MY Asde wWel dl4HS RCPS.S
o] HtallFA R Wokth o= Ay u}
2 35H ds AEe] ZolE AzpetA g
21417] = $-2uele] Haslaa-S RCPS.S, 6.0, 4.5,
2,691 sl ztzt 65.0, 47.7, 48.1, 37.8cm A<5shE
ZAo 7 AWHATKTable 1). ol A A7+ Hizkzt
oF 3cm ool 24T 2Jo| 5 HTH ASphe &
A7k~ W& Zotel st AL -2yt &l
o] A= Huang and Qiao (2015)¢] CMIP5 =4l
< o] &3t FE=t e sl ¥t A= &
Absit, #l] 8 Zfo]lZ BHE BE AU QoA
x| Go] th2 Ao Hlg] |4 o] =aL AS|
ot Ado] thE X Hof g |5 o] Wrk(Fig.
6). RCP8.59IM = # A|HollA 2 2|F HFgFHr) 3
FH dso] =i tE Ay oA AgEE 21
A7) @ sllA Adsakel A AT HEpEo EAY
ot BE AU oA AR fve FH
glele] B ML7F thA A Ve TH(Table
1). RCP8.5 7|8ke] wmig)] o] &34 W= 33~
96 cmZ 1o H4A 33cm, A 96 cm AT 71

N

Jo] glom o]z At Hlal] X GFEAA 6cm F
T EZAAol o ARE g T3t sigH
A2 RCP 4% Aol thal 214)7] & zkzt 37.8,
48.5, 476, 65.4cmZ B3 dvlciel 1 em w]RHA
ALl FARSIT). FalIte] A e vt 3
o3} m§- FARI o BEEAA ] Hee A U
ERSATE Al ehatole] s ildee 242t 37.8, 47.8,
478, 64.6 cmZ e} HHTFH e 2 o2
B4 Aol HEiME wekon EIade]l Hen
z2koktt. Mafere Zkzt 36.3, 47.2, 45.7, 63.7 cmE U
E AYd| vls] A YERRTE. 53] RCP6.0°] 735
Aafere A A HgRo 3em ©, Al Lulct
BT} 2em o] dlEAlgo] At Eel gulictel
sl A Z47) 39.5, 49.9, 49.8, 67.3 cmE $-8
Uzt Fela AR =94t £3] RCP8.5 ALt

29 AS et Had ol A AT HaE
= & 4em A4 sl dEn. B34 ¥
fe Evet a3 AR 214171 T et
o] vl s S 27 394, 49.8, 49.5, 67.1
cmZ g3l duprle] sl AdeETE Wekon) 22
vt Harthe 24 s dalet 9] RCPS.5
Al A A A3 HaFEh oF 4em =4 Adss)
Atk A 7ol 21417] # sl s A= Aol
£ 4cm °W & RCP6.091A Aot} Falf onjrte]
ZHo17F 4emZ 71 & Aol HAth BE AlUE
QoA gl gujrhe] mE) A Aggke]l M =2

Table 1. Projections of CMIP5 ensemble mean surface sea level rise (m) for the period 2081~2100 relative to 1986~2005. The
values in parentheses indicate the uncertainty ranges of standard deviation (90% confidence interval) from the data of http://

icdc.zmaw.de.
Area Longitude (°E)  Latitude (°N) RCP2.6 RCP4.5 RCP6.0 RCP8.5
Global 0.407 0.475 0.495 0.633:
[021-0.62]  [027-0.71]  [027-0.73]  [0.37-0.94]
0378 0.481 0.477 0.650
Korea 123-132 3343 [0.17-0.59]  [0.23-0.70]  [0.23-0.74]  [0.33-0.96]
0.386 0.488 0.485 0.660
East Sea offshore 130-132 35-39 [0.18-0.60]  [0.24-0.70]  [0.24-0.75]  [0.34-0.97]
0378 0.478 0.478 0.646
West Sea offshore 123-125.5 34-38 [0.18-0.59]  [0.23-0.70]  [0.24-0.74]  [0.34-0.95]
0395 0.499 0.498 0.673
South Sea offshore 126-129.5 32.5-34 [0.19-0.61]  [025-0.71]  [0.26-0.76]  [0.36-0.97]
East Sea coast 129.5-130.5 35.5-37.5 0378 0.485 0.476 0.654
128.5-129.5 37.5-38.5 [0.16-0.61]  [021-0.71]  [0.21-0.76]  [0.31-0.97]
0363 0.472 0.457 0.637
West Sea coast 125.5-126.5 34.5-373 [0.18-0.56]  [0.23-0.67]  [0.24-0.69]  [0.34-0.91]
South Sea coast 126.5-127.5 33.5-34.5 0.394 0.498 0.495 0.671
" 127.5-129.5 34.5-35.5 [0.18-0.62]  [0.23-0.72]  [0.24-0.77]  [0.33-0.99]

=7 geE 7] A28 15 (2018)
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Fig. 6. The spatial distribution of ensemble mean sea surface level changes (m) over the Korea for the period 2081~2100

relative to 1986~2005.
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