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Analysis of a Conventional Huff Model at Seoul Station and
Proposal of an Improvisation Method
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Abstract

The conventional Huff model has a serious limitation with respect to over-smoothing of the rainfall peak because it is derived
based on the mean temporal distribution of observed rainfall events. To overcome this limitation of the conventional Huff model,
this study proposes a modified Huff model that considers the characteristics of the temporal distribution of observed annual maximum
rainfall events. After normalizing and rearranging rainfall events around the storm center, the modified Huff model is formulated
to consider their mean characteristics. Compared to the conventional Huff model, the modified Huff model has a unique characteristic
of being a centered-type, which is also formulated using the rearranged rainfall events around the storm center. When we evaluated
the suitability of the conventional Huff model, we found that the model is not representative of the temporal rainfall distribution
of observed storm events. Though the modified Huff model is formulated as a centered-type that is found to perform better than
the conventional Huff model formulated for a given quartile, the modified Huff model still has a limitation that the model is derived
by considering the mean characteristics of the observed rainfall temporal distribution.
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Table 1. Information of the Annual Maximum Storm Events

YVear Duration Rainfall Rainfall Intensity Year Duration Rainfall Rainfall Intensity
(hr) (mm) (mm/hr) (hr) (mm) (mm/hr)
1961 3 55.9 18.6 1989 12 82.7 6.9
1962 18 62 3.4 1990 35 3522 10.1
1963 45.8 22.9 1991 35 138.1 3.9
1964 127.4 21.2 1992 9 129.5 14.4
1965 27 87 32 1993 75.0 25.0
1966 65 361.7 5.6 1994 4 68.4 17.1
1967 4 43.1 10.8 1995 93 331.8 3.6
1968 17 156.7 9.2 1996 16 116.5 7.3
1969 4 83.7 20.9 1997 13 126.3 9.7
1970 20 191.8 9.6 1998 25 359.7 14.4
1971 8 132.8 16.6 1999 75 500.3 6.7
1972 25 394.5 15.8 2000 2 42.9 21.5
1973 18 59.5 33 2001 22 180.3 8.2
1974 18 87 4.8 2002 54 227.9 42
1975 17 112.1 6.6 2003 41 159.5 3.9
1976 53 226.3 43 2004 1 38.9 389
1977 52 168.2 32 2005 18 52.8 2.9
1978 44 2443 5.6 2006 80 281.3 3.5
1979 4 88 22.0 2007 2 30.0 15.0
1980 18 116.0 6.4 2008 44 192.2 44
1981 58 156.2 2.7 2009 10 129.8 13.0
1982 22 80.2 3.6 2010 10 83.5 8.4
1983 1 31.4 31.4 2011 104 630.0 6.1
1984 39 317.5 8.1 2012 4 76.5 19.1
1985 3 66.0 22.0 2013 45.0 22.5
1986 8 106.2 13.3 2014 4 42.5 10.6
1987 29 323.8 11.2 2015 29 119.5 4.1
1988 14 67.8 4.8 2016 3 58.0 19.3
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Fig. 1. Derivation of the Conventional Huff Model for the Case of 1968 and 1990 Years
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Table 2. Results of Estimating Evaluation Measures

Type of Measures Year Case Huff 1st Huff 2nd Huft 3rd Huff 4th
DRt 1968 - -8.500 -8.600 -8.300 -8.300
1990 - -9.500 -9.700 -9.400 -9.500
1 11.319 10.576 6.505 8.049
1968 2 7.150 6.782 6.505 7.843
3 5.104 3.526 2.753 4915
RMSE
1 10.563 11.391 6.397 8.686
1990 2 7.783 7.123 5.926 5.844
3 6.073 2.993 3.236 5.019
1 0.271 0.044 0.605 0.355
1968 2 0.634 0.529 0.605 0.604
R 3 0.902 0.905 0.913 0.853
1 0.040 0.141 0.634 0.279
1990 2 0.681 0.693 0.678 0.635
3 0.881 0.882 0.893 0.842
2yo] Wyt AA B85 AP ek M e RMSE
- - SRMSE= @)
7IRko 2 o] fojXth= SHA Case 371 71 2143 7

7k el | 4 Qck
3.4 XX| SAMO| CHSH T™T}

Ao PolMsh BUFE PHOE BE 407 55
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< 27] B ASARE A7 3RS 7RIt
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2 98l A WA A= DR,,oF F WA A= RMSES
FZ33ITE VA, DR, S F231317] 8l B= 594}
3] AFAF T Opeat) 22 70 SDR,oi S 2HE A
THEq. (6)). RMSEE #5 T9AMES] Hd A==
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A& AXA Fshoh
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407N E9APSe g SDR e, SRMSE, R AHHXE B+
3 AR} FFHARE Table 37 20k WA, SDRwi DRk
of M EAI R Caseoll thet o] IRt ¥HH, SRMSES}
RE CaseE 2= Fro] AE3 210)E ATk SDR
A A3 Huff 282 A543 d4 A= Fee
Holm, (-) —r§7]' o5 YERTE o]+ HFX9 &%
TAIGe] TYI AEFS BRAARE IFNAE 3399} 4%
A 29| SDR.uu7t 7H 242 ApolE BT SRMSE A+
A= Case™® 2|7} 88 JERITE Case 1R TH=
Case 27}, Case 2H U= Case 37} EO|X| 9} #53] Abo] 9
Zkol7t & o At} S E vws| R H Case 194+
22917, Case 29} 394= 3297} 718 22 SRMSE 23}
S BYTE RS Case 11TR= Case 39 ko] T ZA| AFEIRY

. 5, Huff 282 A S9APE] AR 239 9)e]
Aol o, =atd o= A H Case 39| 7-7-ollA
of F fFrAMdS BRItk ELHE Hlwshd 339 =30

Table 3. Results of Estimating the Standardized Evaluation Measures (Averages and Standard Deviations of All Storm Events)

Type of Measures Case Huff 1st Huff 2nd Huff 3rd Huff 4th

SDR pea - -0.518(0.228) -0.522(0.225) -0.511(0.223) -0.513(0.224)

1 1.538(0.529) 1.520(0.533) 1.544(0.530) 1.589(0.491)

SRMSE 2 1.369(0.435) 1.342(0.451) 1.295(0.476) 1.283(0.497)

3 1.040(0.450) 0.931(0.438) 0.924(0.451) 0.992(0.483)

1 0.234(0.314) 0.266(0.325) 0.265(0.317) 0.253(0.291)

R 2 0.436(0.245) 0.420(0.217) 0.478(0.224) 0.452(0.281)

3 0.801(0.076) 0.811(0.106) 0.823(0.098) 0.808(0.085)
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