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A Study on periodical variability of temperature,
precipitation, and sea surface temperature of Korea

Chan - Gu Lee

Marin Production Graduate School of Industry
Jeju National University

Supervised by Professor Ig-Chan Pang

Summary

As three sides of Korea are surrounded by the seas, Yellow Sea,
South Sea, and East Sea, and thus the climate over the peninsula Is
believed to be affected by the seas, although the relationships have
not been fully understood. The current study focuses on the
variation of period of temperature, precipitation amount and sea
surface temperature and the relationship among these periods.

Temperature and precipitation data are from the 14 weather
stations of Korea Meteorological Administration, while the sea
surface temperature data are from in situ measurement at the
beacons. And also ECMWF grid data were used. The analysed data
are from 1954 to 1997

Spatial correlation coefficient temperature over the 14 weather
stations are about 0.98 which implies that the temperature are under
the uniform field of temperature. The most prominent period is
6-year period followed by 2 or 3-year period. For longer term,
longer than 10 years, l4-year period is the most significant,
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followed by 21-year period although it is very weak.

A positive long-term trend of temperature is clearly shown in
most urban stations, while rural stations such as Ullung-do and
Chupungnyong show very small warm trend.

Spatial correlation coefficient of precipitation amount is about 0.67
which is lower than those of temperature and sea surface
temperature and shows a strong spatial dependence implying strong
local effects. Generally 2 to 3-year period and 5 to 6-year period
are dominant periods, although the dominant period depends strongly
on the stations. For example, the dominant period for Ullung-do is
22 years, for Mokpo and Gwangju is 14 years, and Jeju, Busan, and
Yeosoo is 5 to 6 years. From 1973 to 1984, there had been a long
drought. During this period, the 5-year period is weak.

Relationship between precipitation and temperature shows an
interesting results. During = the warm ' temperature period, the
precipitation is relatively small and during the cold temperature
period, the precipitation is relatively high which agrees with the
results by Moon (1997).

Correlation coefficient of sea surface temperature is over (.88
that is similar to temperature.

In the change of the periodic time, 6 years and 2~3 years are
predominant. But the variation in it is rregular and wider than in
temperature in the change of long-term period

I analysed the data of ECMWF instead of actual data for the
reason that it was difficult to analyse the actual data of sea surface
temperature continuously because the ocean is too close to land and
there were many empty data. The result showed that the periodic

time of 2-3 and 6 years are predominant.



The signal of central area including Inchon is similar to that of
south-western sea. And the periodic times of southern seaside,
Jeje-do and Ullung-do were similar to that of sea area around
them. The change in the periodic time, in case of the beacons, of
temperature is similar to that of Séa temperature. However, it
becomes more and more difficult as the ocean is far from the land,
which is the result of analysis of cross-point.

The prominent periods of temperature and sea surface
temperature are similar to each other, 6-year and 2~3-year, while
the precipitation has a strong spatial dependence. Thus the mean
correlation between temperature and sea surface temperature IS
about 0.85, while it is only 055 and 049 for precipitation and
temperature, and precipitation and sea surface temperature,
respectively. The lower correlations are thought be due to the
spatial irregularity in the precipitation.  In addition the change
coefficient and standard deviation of rainfall are much bigger than
those of temperature and sea surface temperature.

The suggestions that the changes in the period of these
meteorological parameters are the results of abnormal weather and
large scale variation such as the El Nino and La Nina get much
more attention these days. As the changes in the sea surface
temperature affects strongly on the weather parameters, much more
attention should be paid to the marine meteorology for more

accurate weather forecasting.
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Ho= Ad 729 WEMNS nolq W (IPCC, 1990, 1992), o] & 3
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Table I-1. Station index, station name, location and elevation of 14
Meteorological stations,

Stz;\};;on Station Lat. (N) Long. (E) Elev. (m)
105 Kangnung 37" 45 128° 54 26.0
108 Seoul 37 34 126° 58’ 85.5
112 Inchon 37" 29 126° 38’ 68.9
115 Ullung~do 37 29 130" 54’ 221.1
135 Chupungnyong 36° 13’ 128" 00’ 2459
138 Pohang 36° 027 129° 24 25
143 Taegu 35" 53’ 128° 37’ 578
146 Chonju 35° 49 127° 09’ 51.2
152 Ulsan 35° 33’ 129° 19 315
156 Kwangju 35" 107 126° 53’ 70.3
159 Pusan 35° 06 129° 02’ 69.2
165 Mokpo 34° 47 126° 23’ 534
168 Yosu 347 44 127° 44’ 67.0
184 Jeju 33° 31’ 126° 327 22.0

Table O-2. Grid point index, Locations of sea surface temperature

Long. (E) Lat. (N) Lat. (N) Lat. (N) TLat (N) Lat (N) Lat. (N)

121 33 35 37 - - -
123 33 35 37 - - -
125 33 35 37 - - -
131 35 37 39 41 43 45
133 35 37 39 41 43 45
135 35 37 39 41 43 45
137 35 37 39 41 43 45
139 35 37 39 41 43 45




2. FFT(Fast Frequency Transform) ¥ 4]u}twy

FAEES FFTE R2EAB2 4204 A48 ~exqas
BHAAY HEEEE BEARS A2A A0l o} A Dua
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3. Wavelet ¥4

T71¥3H2 Yol = Fourier W3hyo] Uuld o= @ol Atgg3m glo
Y, Fourier ¥&9e oy = suys ME Ad(ocal) EHL T
g 7 fle 94 ey 9 o T899 (F, window)e] 7y
< =% window Fourier ¥ 3 o] A8 5 A TH(Gabor 1946),

Wavelet2 212 #8 22 Morlet7} =2 =4S e FAHAM A
Witel e AWAEM S ops o) s oA e AlgEm g
o FIRBYL 25 gade o e AT ghatoj=
= 3 Heso §33 Ay T2 A EAA dolype YF7zA
HAANY 3He BMs=0 925 st T},
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m. 71L& F7184

71834 108 u9g= Ty Fdzyg B ol3tw 193] ~
1960(30\3) 1961 ~1990(301) < H) 2 (Table M-1) A3 A3t
AHE FFLH 2322 AL GRE Q9 )0 yaagn
(C183). olg g 714 AL HZ =0 gu 9= 2] 23}
S #do] glom, 1980UE o) Fo) =

2 ATHIMA, 1994). <3 Yt ME 233l @4 Uelton(o], 7
1997), olei gt 71 e 4sdA L F7\ 3o og3re
AHEY 2 AT AN Fo)us 2o 292 mon

o
rr

Table M-1. Comparison of mean temperatures in the two periods

1931~1960 and 1961 ~1990

Station 1931 ~1960(C) 1961 ~1990(C) AVE(T)
Kangnung 12.1 125 04
Seoul 11.1 11.8 0.7
Inchen 11.1 114 0.3
Ullung-do 120 12.0 -
Chupungnyong 115 115 -
Pohang 13.0 134 04
Taegu 126 13.2 0.6
Chonju 12.4 129 05
Ulsan 138 135 0.7
Kwangju 12.8 13.2 05
Pusan 138 14.1 0.3
Mokpo 134 136 04
Yosu 13.7 13.9 0.2
Jeju 14.7 153 0.6
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