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The Temporal Variations of Summer Temperature
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Abstract : This paper presents temporal patterns of daily maximum and minimum temperatures in the central area
of Korea during the 20th century. The annual average of daily maximum temperature and its frequencies equal to or
above selected thresholds have been decreased in summer, July and August. The decrease of summer maximum
temperature and the steep increase of summer minimum temperature were responsible for the decrease of diurnal
temperature range. It is apparent that the annual forestry growing stock in the central area of Korea since 1950 has
significantly contributed the temporal patterns of daily maximum temperatures. Linear regression model shows the
possibility to predict the trends of occurrence of extreme temperature events in the cities, as global warming and
urbanization continue.
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Table 1. The linear trends of temporal patterns for the average climatic variables in Kangnung(1912~1999) and Seoul
(1908~1999), Korea in summer. The value in the parenthesis presents the trends for Seoul in the period of 1933~1999.
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Figure 1. The temporal variations of average temperatures in summer during the 20th century. DTR means diurnal
temperature range.
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(b) The annual frequency of the extreme events in the lowest minimum temperature
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Figure 2. The annual frequency of extreme temperature events exceeding or under 1.0, 2.0, and 3.0 standard
deviation from the long-term average value in summer from the upper part in each graph.

- 522 —



20417| BHtE EFXIYe| 61EH 712 wist

Table 2. The changes in temperature, cloud amount, and water vapour in Kangnung and Seoul in summer between two

periods, before and after 1960.
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Table 3. The Pearson correlation coefficients matrix amid temperature, cloud amount and water vapour in Kangnung
and Seoul in summer in the period of the 20th century.

dHTe | g9@rie | YA o w2} + % FZ71%
DETRMES
N AR 7L 0.939**
° UH A7 & 0,735** 0.887**
- 9 2 = 0736%* 0.495** 0,082%*
© 2 % -0545%* -0.430%* -0.190** -0612%*
%279 0521%* 0634** 0.706** 0,061+ -0035*
YH 7|
N QY F7) 0.880**
1 YHA 7| & 0514** 0.816**
Q9 7 = 0.723% 0.344** -0.220%*
® & 2k 0567+ -0.361** 0026 -0,666%*
2279 0277%* 0.560** 0773** -0.307%* 0214**

*: significant at 005 level **: significant at 001 level(2-tailed)
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Figure 3. The annual forest growing stock of Kyonggi and Kangwon province in the central Korea since the 1950s.
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Figure 4. The result of linear regression model between the frequency of the extreme temperature events and the changing
summer average mean temperature in the case of exceeding 31°C in maximum temperature,

Table 4. The frequency of extreme summer temperature events and its predicted variations at each threshold considering
summer mean temperature, cloud cover, and water vapor in the central Korea. (MT: maximum temperature,
mT: minimum temperature, S1: the predicted change of extreme events’ frequencies associated with summer
mean temperature, S2: same as S1 with cloud cover, and water vapor)

= EFEH St S2

3% A e ik 3 3% ok 3 33 iy
MT =36 123 097 212 263 0.89* 143 -140/ - -146/ -
MT=35 298 231 374 458 186* 2.80* -280/ - 285/ -
MT234 564 462 465 6.17 2.80%* 435%* -381/081* -427/ -
MT2=33 960 8.78 6.06 811 399** 6.31%* -460/149% | -505/1.71*
MT=32 1391 1436 687 9.76 465%* 810** -480/1.76* | -6.71/258*
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