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Comparison of Design Rainfalls From the Annual Maximum
and the Non-annual Exceedance Series

ABSTRACT

The annual maximum series (AMS) is usually used to estimate hydrological quantiles in practice because it is simple to construct and
straightforward to probabilistic interpretation. However, it is limited to use the AMS in Korea due to the lack of reliable observed data
which leads to the overestimation of design rainfall and/or flood. Using the 40-year observations of rainfall provided by the Korea
Meteorological Administration, this study constructed the AMS and non-annual exceedance series (NAES) after identifying the
independent storm event, analyzed the correlation between design rainfalls estimated from the AMS and NAES, and proposed a new
method of point frequency analysis to estimate design rainfalls from the small number of observations.
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Fig. 1. Annual Maximum Series (AMS) and Annual Exceedance Series (AES) at Cheongju Station
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Table 1. Selected No Rainfall Day (NRD) of Each Station

Case Station NRD (day) Case Station NRD (day) Case Station NRD (day)
Sokcho 5 | Geochang 7 Gwangju 1
Suwon 7 Hapcheon 4 Mokpo 5
Chungju 5 Daegwallyeong 2 Yeosu 7
Cheongju 7 Chuncheon 2 Jinju 1
Pohang 7 Seoul 3 Imsil 7
Gunsan 4 Incheon 2 3 Suncheon 6
Ulsan 7 Wonju 3 Yeongju 5
Busan 5 Yangpyeong 2 Mungyeong 6
Ganghwa 7 Seosan 3 Yeongdeok 4
1 Miryang 3 2 Chupungnyeong 5 Gumi 7
Icheon 3 Daegu 6 Sancheong 4
Inje 2 Jecheon 2 Gangneung 7
Hongcheon 7 Cheonan 4 Uljin 1
Boeun 7 Namwon 2 Tongyeong 6
Boryeong 7 Uiseong 1 4 Wando 1
Buyeo 5 Yeongcheon 1 Jangheung 5
Geumsan 4 Nambhae 1 Haenam 1
Buan 2 3 Daejeon 3 Goheung
Jeongeup 5 Jeonju 6 Geoje 2
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Table 3. Regression Equations for Converting Rainfalls from the NAES to the AMS
Location
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Cheongju Yangpyeong Suncheon Wando
1.1 PA=1.186%Pg-29.309 Pa=1.354*Pg-73.231 Pa=1.224*Pg-48.997 PA=1.231*Pg-38.416
1.2 PA=1.198*Pg-6.720 Pa=1.340*Pe-63.731 PA=1.212%Pg-41.832 PA=1.261%Pg-37.269
1.3 Pa=1.211¥Pg-24.484 Pa=1.337*Pg-56.994 PA=1.207*Pg-36.108 PA=1.296*Pg-37.147
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1.9 Pa=1.192%Pg-4.772 Pa=1.372*Pg-33.910 Pa=1.162*Pg-6.503 Pa=1.467*Pg-35.795
2.0 PA=1.194*Pg-2.016 PA=1.380*Pe-31.177 Pa=1.153*Pg-2.002 PA=1.496*Pe-36.428
180 280
| [+—+ -+nAEso_15) - -0 ~—— -~} NAES(20_15)
Is— AN—/ANAES(30_1.5) - - /a 1 k&—A::iSZ(:O,LS) "
160 G“G’“‘g::z::g: — ,4/”“/ 240 | %——gwsisu; . —;1.//’“
_ i (eeS> AM S (40) . d _ > AM S (40) /E' -
Euo - :E, ]
E i E 200 —
& 120 , & ,
% 1 / ’ gwo —
S 100 — d 3
N /& £
a0 | / 120 —|
60 T T 80 T T
1 10 100 1 10 100
Return Period (Year) Return Period (Year)
(a) Cheongju (b) Yangpyeong
240 240
+—+ -} NAES(20_15) +——+ -~ NAES(20_15)
| |&— A—ANaEsEO_15) | | &= A—ANAESE0_15)
68 Bwsn G ansio) T
200 > AM S (40) /éﬂ 200 —| S AMS(40) ) /‘_!, — -y

Probability Rainfall (mm)
>
o
|

Probability Rainfall (mm)
>
3
|

N
S
|

80 — — ‘ 80 — —
100 1

10
Return Period (Year)

(c) Suncheon (d) Wando

10
Return Period (Year)

Fig. 8. Rainfall Frequency Curves Estimated from the AMS and NAES
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Table 4. Comparison of the Results by Average Relative Difference (%)

Cheongju | Yangpyeong| Suncheon Wando
AMS(20) 11.7 17.3 2.7 32
NAES(20_1.5) 3.1 20.6 2.2 54
AMS(30) 4.0 6.6 2.7 7.3
NAES(30_1.5) 1.3 1.7 1.6 43
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