S EEE T ER

AL

g raslel A, AlSY, A2E, 43~51, 2016 43

= o] 83 FdsleH}

713

Long-term Prospects of Mean sea Level and Coastal Sea Surface Temperature
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Abstract The global climate change rapidly affects sea level rise and sea surface temperature so that it

gives a lot of damages to the residents of low-level ground at the coastal area. In this study we forecasted
coastal sea temperature and mean sea level using the trend and period analysis. For the first time, we used
a forecasting method incorporated with a direct observer assimilation methods assimilation method into a cycle
forecast that has a higher correlation with observed values. This method shows the highest correlation with
the observations among the three methods trend, cycle analysis and direct observer assimilation. Finally, for
the accuracy of the long-term prediction, the weekly and the monthly prediction were made with similar, high

and low compared to those of usual years.
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Figure 1. Tide stations for data analysis
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Table 1. Data information
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H . Z} Bz AZE(ecm &= C)
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Table 2. Statics period

ZAE4 3l 4=H(187H) F2(177h)
BE - 2000~2015 (163)
P - 2000~2015 (163)

5 otz | 1987~2015 (294) -

1| A | 1986~2015 (304) -
=% | 1986~2015 (30%) | 2005~2015 (114)

1986~2015 (30d) -

» AZ | 1986~2015 (304) | 2002~2015 (14)
> 1985~2015 (30d) | 2002~2015 (14d)
T AR 1986~2015 (30\d) | 2008~2015 (08%)

1986~2015 (30d) | 2006~2015 (10%d)
o= | 1986~2015 (30%) | 2005~2015 (114)
= 2| 1986~2015 (30d) | 2003~2015 (13)
2o | 1986~2015 (30d) | 2002~2015 (14d)
1986~2015 (30d) | 2005~2015 (11)
HAF | 1986~2015 (30%) | 2002~2015 (14)
A | 1986~2015 (30%) | 2004~2015 (12%d)
23 | 1986~2015 (30d) | 2000~2015 (16\)

o
2.

=N

o | 2%% | 19862015 (304) [ 2001~2015 (15)
235 | 1986~2015 (304) | 2000~2015 (16%)
&2 | 1986~2015 (309) | 2003~2015 (134)
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HAZE Al SEUE 345 AAshE 7FS-ASH Table 3. Statics between observation and prediction of
7ML o] 83l 7|Fo] H nd] FEULILE mean sea level and sea surface temperature by
0, U5 ool WAR 3Rslstel WA AU trend analysis
o} o] ATOIAE FAH | BAMPES 5ol 3 L gol om, gl T
- o =S _ B 5 A== 3l =3 bz f
]zjﬂo y;]ﬂ_—y i\{__x\“ E/ﬂ_zo ——7)_1:,‘\1‘__&,]:]_/_\_’\/]_ LF_L\_. S T = [) [<IEUN
: O} °l % N ‘_l"f i - ]*‘_x R® | 0852 | 0.946 | 0.904 | 0.819 | 0.876
o 3 tes wesld of 3 S LT | 10A | 0947 | 0979 | 0962 | 0.879 | 0.938
3t 3E9= 04308 A8 TH7IAA, 2015) 2| 23 o* | 478 | 296 | 328 | 344 | 361
™ | RMSE* | 5.615 | 3.461 | 3.938 | 5478 | 4.659

3.z MAE | 4371 | 3.000 | 3306 | 4.573 | 3.844
: Bias* | -001 | 032 | -1.83 | -3.48 | -1.53
R2 0.995 | 0.968 | 0.974 | 0.956 | 0.971
o] Aol Ztztel 2w A AZFURE 2014 10A | 0995 | 0.984 | 0990 | 0.984 | 0.988

A7tR 9] A2 5 ARESl] 20159 =%} &2 Z2}F o** | 0.54 | 0.67 | 076 | 1.11 | 081

ATALS BHolalr] QalA] (4] 4)~(4] 7)o EAEA RMSE** | 1.037 | 0.936 | 0.885 | 1.266 | 1.033

. _ . - .- MAE | 0.881 | 0.750 | 0.640 | 0.976 | 0.801

S otk A=} oAb WEX SAE H|

= sfaltt. el i f i ]Q.- ASAE vl Bias** | -0.86 | 028 | -022 | -0.27 | -0.26

3lo] o] Aro] @25 IHS|= Bias(mean error),

AZZNZRE AEEHe AR A4S vsd=

RMSE (Root Mean Square Error), MAE(Mean

Absolute Error), &3¢} #SA3 A =g st

+ IOA(Index Of Agreement)S A4l th

1
rfo ¥

|

o P42 AYARR)S I0AL Fal,

= oz AAo] =31, MAE%}
RMSE: Wall, A%, 23, Sall, IxHTZA]-o]Z2])
= 3, AF, G, B8 2oz 0 sk e

Bias = “) 3.2 =715
RMSE = ®) F71EAE T A5 R A==E B7st
7] fIstod, W5 AFLRE 20143714 9] A=E ©]
MAE = ©)  gajof 20159e) YT PF5LG oS
shal, WS e} FBUAE EASIAtHTable 4).
oA = oy N Basiee ARAKR)E A del 2
3, &3l I0A= gall, Al &l 5ol <= A
Table 4. Statics between observation and prediction of
7| M& o|=3|, 0= =%, jT/L 0 = pAR=4e) mean sea level and sea surface temperature
B N, ne Ame| Agolth eAYES ek _ * gg) om, B9l
Bias9} 2H4S b= RMSE, MAEE: “0°] 747} R - I O 0
= = = = 2
22 o229} W29 SAES e I0A= R 0.867 | 0.941 | 0.903 | 0.827 | 0.880
1o 7MSE oE&2X]9F B=3] 719 SAAS U 3 10A 0.945 | 0971 | 0972 | 0.925 | 0.953
ebdithBack J.J and M.H. Choi, 2012, 8 9], 2013.). | 4= | &A o* | 456 | 3.09 | 3.32 | 337 | 3.57
| RMSE* | 5.734 | 3.930 | 3.399 | 4.190 | 4.226
3.1 FMEH MAE 4.337 | 3.056 | 2.766 | 3.580 | 3.395
A3 FRAH O T o =3} A EAL 2014 7}HA] Bias* 089 | -1.78 | -0.18 | -1.80 | -0.66
o] kR 20159 9] YHFe T} 200 o= R2 0.995 | 0.982 | 0.991 | 0.967 | 0.983
3t $=x9 ATAIS 245K Table 3). I0A | 0.998 | 0.994 | 0.996 | 0.986 | 0.993
o HaaFUel AHASR)S} I0AL A, | 4 A o] 054 | 052 | 048 | 048 | 063
g3, 3, S 20 AlAo] E3, AHTEA]- £ | RMSE**| 0.670 | 0.595 | 0.652 | 1.144 | 0.790
o Zx)), RMSE:= A%, Wa, 3, 33, MAE= A MAE | 0550 | 0.480 | 0.558 | 0.881 | 0.637
Z, o, e, Bal 202 0’0 7t e Bk Bias** | -0.22 | 027 | 027 | -0.10 | 0.00
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Table 5. Statics between observation and prediction of
mean sea level and sea surface temperature by
period analysis and data assimilation

* okol em, ** k9l C

78 [ 3 [ A [ 9 | 59 | 9w
R’ 0.884 | 0.943 | 0.903 | 0.834 | 0.886
10A 0.960 | 0.973 | 0.972 | 0.933 | 0.958
é‘j Zkz}p o | 4.27 3.01 3.32 3.33 3.48
;: RMSE* | 4.822 | 3.761 | 3.400 | 3.991 | 3.940
b MAE 3.504 | 2971 | 2.767 | 3.404 | 3.142
Bias* 0.28 -1.78 -0.18 -1.56 | -0.73
R2 0.995 | 0.982 | 0.991 | 0.969 | 0.983
I0A 0.998 | 0.994 | 0.996 | 0.987 | 0.994
ES ZHAF o | 0.53 0.51 0.45 0.92 0.61
< | RMSE**| 0.621 | 0.590 | 0.596 | 1.105 | 0.749
MAE 0.510 | 0.475 | 0.498 | 0.857 | 0.601
Bias** -0.18 0.26 0.04 -0.14 | -0.01
Aol Baraeol BRARRYY I0AL B3,
3, Aot Bol £02 B3, MAB: A%, Wl 3
3, 53), RMSEX A%, | ‘H S, Eaf, AaHBE
e 2w, A%, B, Bo oz 0] 7}
7e e man

2 23 ) o2, 7] dZel ARFHE
Tolel AU 2015 WAl Yl
Bt o SXoh B2 AL Table 63} 2k,

Table 6. Correlation between prediction and observation
by prediction method
* TFo) em, ** w9l C

T A 7] A7 53}
R’ 0.876 0.880 0.886
. I0A 0.938 0.953 0.958
ﬂ* 232} o* 3.61 3.57 3.48
g RMSE* 4.659 4226 3.940
= MAE 3.844 3.395 3.142
Bias* -1.53 -0.66 -0.73
R2 0.971 0.983 0.984
I0A 0.988 0.993 0.994
22 | A} ox 0.81 0.63 0.61
£ | RMSE** 1.033 0.790 0.749
MAE 0.801 0.638 0.601
Bias** -0.26 0.00 -0.01
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Figure 5. Monthly mean temperature results estimated
from period analysis and data assimilation
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Figure 6. Verification of mean sea level outlook and
observation in March 2016

Table 7. Decision partition table of 3 steps
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Table 8. Forecast hit rate of March 2016
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