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Abstract

To identify the characteristics of extreme heat events and tropical nights in major cities, the correlations between automated synoptic
observing station (ASOS), automatic weather station (AWS), and temperature in seven metropolitan areas were analyzed.
Temperatures at ASOS were found to be useful sources of the reference temperature of each area. To set the standard for identifying
dates of extreme heat events in relation to regional topography and the natural environment, the monthly and yearly frequency of
extreme heat in each region was examined, based on the standards for extreme heat day (EHD), tropical night day (TND), and extreme
heat and tropical night day (ETD). All three cases identified 1994 as the year with the most frequent heat waves. The frequency
was low according to all three cases in 1993, 2003 and 2009. Meanwhile, the yearly rate of increase was the highest in 1994, followed
by 2010 and 2004, indicating that the frequency of extreme heat changed significantly between 1993 and 1994, 2003 and 2004, and
2009 and 2010. Therefore all three indexes can be used as a standard for high temperature events. According to monthly frequency
data for EHD, TND, and ETD, July and August accounted for 80% or more of the extreme heat of the entire year.
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Table 1. The numbers of automated synoptic observing
stations and automatic weather stations by region
used in this study

ASOS AWS
Regions 1 9N91 2(5)1 1 9N91 2()N()1 Total
2010 | 2010 | 2010 | 2010
Seoul 1 25 26
Busan 1 10 11
Daegu 1 3 4
Incheon 1 1 15 17
Gwangju 1 4 5
Dacjeon 1 3 4
Ulsan 1 5 6
Total 7 1 65 73
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Table 2. Daily mean temperature and standard deviation at weather stations
Seoul Busan Daegu Incheon
1* 2% JhkE 1 2 3 1 2 3 1 2 3
108 12.85 10.53 159 14.84 8.31 143 14.56 9.89 112 12.69 9.94
116 8.83 10.67 160 11.54 9.16 828 14.24 10.10 201 11.24 10.46
400 13.61 10.58 910 14.68 7.87 845 14.41 10.11 500 11.78 10.71
401 13.88 10.66 921 14.67 7.86 846 14.67 10.13 501 12.17 9.86
402 13.03 11.11 923 14.27 8.94 502 12.25 10.63
403 13.83 10.54 937 15.43 8.22 508 11.63 9.9
404 12.88 10.53 938 14.99 9.04 511 12.46 10.9
405 13.78 10.72 939 14.70 9.28 512 12.63 10.43
406 12.38 10.94 940 15.34 9.03 513 11.77 9.55
407 12.24 10.98 941 14.30 9.07 528 11.86 8.81
408 13.82 10.70 942 15.39 8.80 543 11.81 10.26
409 13.58 10.66 570 11.81 10.39
410 13.36 10.29 577 11.58 10.06
411 13.59 10.58 578 12.07 9.88
412 12.28 10.65 654 12.09 9.39
413 13.68 10.55 655 11.86 891
414 12.62 10.73 656 11.87 10.08
415 13.74 10.70 Gwangju Daejeon Ulsan
416 12.95 10.55 1 2 3 1 2 3 1 2 3
417 13.54 9.96 156 14.19 9.78 133 13.10 10.33 152 14.52 9.03
418 13.71 10.58 708 13.66 10.22 642 13.56 10.53 900 13.97 9.50
419 11.75 10.70 722 14.33 9.49 643 12.45 10.78 901 14.49 7.95
421 13.66 10.38 783 13.94 10.23 648 12.85 10.86 924 14.40 7.83
509 11.76 10.70 788 13.78 10.27 943 16.00 9.02
510 13.86 10.71 949 14.43 8.95
590 12.67 10.68
* station number

** mean
*** gtandard deviation
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Table 3. Correlation coefficients between ASOS data and AWS data

Seoul Busan Daegu Incheon Gwangju Daegjeon Ulsan

108 1.00 159 1.00 143 1.00 112 1.00 156 1.00 133 1.00 152 1.00
116 0.99 160 0.99 828 0.99 201 0.99 708 0.99 642 1.00 900 0.99
400 1.00 910 0.99 845 1.00 500 0.99 722 0.99 643 0.99 901 0.96
401 1.00 921 0.99 846 1.00 501 0.98 783 0.99 648 1.00 924 0.97
402 0.99 923 0.97 502 0.99 788 0.99 943 0.99
403 1.00 937 0.99 508 0.99 949 0.98
404 1.00 938 0.99 511 0.99

405 1.00 939 0.98 512 0.99

406 0.99 940 0.99 513 0.98

407 0.99 941 0.99 528 0.97

408 1.00 942 0.99 543 0.99

409 1.00 570 0.99

410 1.00 577 0.99

411 1.00 578 0.99

412 1.00 654 0.99

413 1.00 655 0.96

414 1.00 656 0.99

415 1.00

416 1.00

417 1.00

418 1.00

419 1.00

421 1.00

509 0.99

510 1.00

590 0.99

* station number
** correlation coefficient
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3.2, Extreme heat day?| BIEE2A
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Table 4. Percentile of daily maximum temperature at weather stations

. Daily maximum temperature(°C)
Percentile - -

Seoul Busan Daegu Incheon Gwangju Daejeon Ulsan
100% 383 35.7 38.8 36.4 37.1 36.9 38.0
99% 33.1 319 354 322 335 33.1 34.1
95% 30.8 29.8 32.7 29.6 315 31.1 31.6
90% 29.3 27.9 31.0 28.2 29.9 29.6 29.5
75% 25.7 245 26.9 24.7 26.5 26.2 253
50% 18.3 19.3 20.3 17.4 19.9 19.3 19.7
25% 7.7 12.3 10.8 7.5 10.5 9.1 11.7
10% 2.0 7.7 5.8 22 49 3.7 7.2
5% -0.6 5.4 35 -0.2 2.6 1.4 5.0
1% -4.9 2.1 0.3 -43 -0.6 -2.1 1.7
0% -12.9 -3.1 -5.1 -11.6 -5.3 -8.1 -4.2
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Fig. 1. Annual occurrence frequency of extreme heat day

during 1991~2010.
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Fig. 3. Annual and monthly occurrence frequency of extreme heat day during 1991~2010.
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