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Estimation of Maximum Typhoon Intensity Considering Climate
Change Scenarios and Simulation of Corresponding Storm Surge
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Abstract — The rise in sea surface temperature (SST) as a global warming enhance overall typhoon activity. We
assumed that there exist thermodynamic limits to intensity that apply in the absence of significant interaction
between storms and their environment. The limit calculations depend on SST and atmospheric profiles of tem-
perature and moisture. This approach do appear to provide resonable upper bounds on the intensities of
observed storms and may even be useful for predicting the change in intensity over a long period time. The
maximum storm intensities was estimated through the global warming scenarios from [PCC-AR4 report over
the North-East Asia. The result shows stronger intensities according to scenarios for increase of carbon dioxide
levels. And storm surge simulations was performed with the typhoons which were combined route of the
typhoon Maemi (2003) and intensity as climate change scenarios. The maximum increase of storm surge heights
was shown about 29~110 cm (36~65%) regionally. Especially at Masan, the result of simulated maximum surge
height exceed the 200 years return period surge.

Keywords: Global warming(#] 7--2%+3}), Potential intensity(”}57d =), Intensity limit(’4=3FA]), IPCC
scenario(IPCC Al L2] L), Storm surge(35-3-31<), Numerical simulation(5+*] =.2])
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Fig. 1. Comparison between observed and theoretical central pres-
sure (Emanuel 1995).
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Table 1. Applied climate change scenarios as a report IPCC AR4 (2007)
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Table 2. Outline of model set-up for maximum typhoon potential
intensity
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Fig. 2. Estimated maximum Intensities as IPCC scenarios((a)20C3M, (b)IPCTTO 2X, (¢)IPCTTO 4X - maximum wind speed (left), minimum
Pressure (right)).
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Table 3. Information of design storm with central pressure for various IPCC AR4 scenarios

o] A|(GMT) T 9A o) Sk _ : Alue] e 5 A5 7] H(hpa)
I E(N) 7 %2(E) (km) g5 Maemi 20C3M IPCTTO 2X  IPCTTO 4X
2003.09.11 01:00 25.30 125.10 60 910 878 852 842
2003.09.11 06:00 25.80 125.20 60 915 877 854 840
2003.09.11 12:00 26.80 125.40 60 930 876 858 838
2003.09.11 18:00 28.55 125.85 60 935 877 866 843
2003.09.11 21:00 29.50 126.10 60 940 880 867 844
2003.09.12 00:00 30.50 126.50 60 945 883 865 845
2003.09.12 03:00 31.60 126.70 60 945 895 875 860
2003.09.12 06:00 32.70 127.00 75 950 914 898 889
2003.09.12 09:00 33.80 127.50 70 950 933 919 917
2003.09.12 12:00 34.90 128.10 60 955 944 928 923
2003.09.12 15:00 35.80 128.70 80 960 945 926 925
2003.09.12 18:00 37.10 129.70 80 970 946 927 926
2003.09.12 21:00 37.80 130.70 80 970 947 929 928
2003.09.13 00:00 38.60 131.70 90 975 948 933 932
2003.09.13 06:00 40.50 134.50 150 980 965 957 946
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Fig. 7. Comparison chart of maximum storm surge height according to
various typhoon scenarios design surge height for each return period.
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Table 4. Comparison of maximum storm surge height according to various typhoon scenarios and design surge height for each return period
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Fig. 8. Extreme distribution for storm surge height at Masan (KORDI
[2010)).
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