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Abstract

Recently, the incidence of heavy rainfall is increasing. Therefore, a rainfall analysis should be performed considering increasing
frequency. The current rainfall analysis for hydrologic design use the hourly rainfall data of ASOS with a density of 36 km on the Korean
Peninsula. Therefore, medium and small scale watershed included Thiessen network at the same rainfall point are analyzed with the
same design rainfall and time distribution. This causes problem that the watershed characteristics can not be considered. In addition,
there is a problem that the temporal-spatial change of the heavy rainfall occurring in the range of 10~20 km can not be considered. In
this study, Author estimated design rainfall considering heavy rainfall using minutely rainfall data of AWS, which are relatively dense
than ASOS. Also, author analyzed the time distribution and runoff of each case to estimate the huff’s method suitable for the watershed.
The research result will contribute to the estimation of the design hydrologic data considering the heavy rainfall and watershed
characteristics.
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1.M 2 4ol 48445 AESIITE Foll ARt Huffe] 4591 %
Hof| gt MY ATLAZ, Jung et al. (2005) FHTZ4
AF55-2] A7 W Iol| 4] 30 mm/hr ©PF FA= 80 mm/day o] ZFe 7R R E W= AL 2gA EAjo] B}
oA}, &7 B 9= 10~20 km o] Ujo]l A] - 27 0 & A (Smoothing) ¥ o] AH=]7] wjZol] F< Wof] Y135t Q=
o] mj-- 7t v 2 A oo}, F|Lofl= 7| THIAE HF ¢ S TEAHANA 7P AR L7 =2 Huffe]
O AP &= 7} 2715} QIE(KMA, 2009; Shin ez al,, 2007). 4529 S 28510 71-¢-0] 292 EA-S g sfjo gt
wEpA] GO B =[S0 90 Al FH EAS RHET 2 I AQF5FA 0™, Jang er al. (2006)> A1 H 2 Q1 E4d= 11
A& AAlsto{oF At (Kwon er al., 2011). @A) tF-E2 5b7] 913hE 2 Hieto] §lo B & Huffo] 4291 it -5
SRR SHE 2 H LT} 36 kmQl 714 THERe] 1 St & 217392t A5 ol-8ote] §-9 9 hEF7H-
=27 (Automated Surface Observing System, ASOS) FA-& 2ot o, - ol ARt Huff 9413
O A 9] A= 2 AAG-E 5+ A5kl 912 (Moon = o] RS AsHTt
etal.,2012), 31 SHA A FAT IS ] €A A AAteol et 2443 HFT9-0 A3 &
ol 2Rt = FATE F92 B E A2 e A 3 vrg et FEFTF Aol gt A7t = Qo
A7 NZHRILE A-goto] SEEA-S AASHA Hot w Huffe] 42-29] o] st A= 2]&717hS 1 eekA] Zot
ZA FHEAT AF S5 1elokA] Rtk wAo Y = 2ART AT TR Al FE Dol tigh 1S s
AYeitt, ok Al T -5 o] 83 R EA2 AR S Fole BAE 83 HEgw vhA o gt BAIES
oA & A7t §istot= At ZF A MR B2 T Heksr] Rt /AR A7 8 ol F A 9L, 99
S12] ok A7 AR mHEbA] 2 ol A = SRt A8 43S H4 S Huffo] 48291 B A ol thigh A+
ZUE7}113.3 kmQl A7 422 2] H(Automatic Weather = A S5 A 0 2 BAE| QI mhapa] 2 Aol A= 3
System, AWS)2] & 9] 7195 o5t Al - 371 SHo| TR AT EAE R e S e AP T Bl Eof
Aol detetal JAF 25 1T 5 Y= FELH o o] EXJLS US4 Q1= Huffo] 459 WS A5
4 Huffo] 45-9] WiS A4tz gtk 21 gttt Y5590t - EAS ST A A2 A
fredoll Aottt &g Aol TRt AP ATAEE A E2 AATEF A 7198 Ao 2 waErh
B HH, MOLIT (2011)= ZF=7]7k0] 204 o4 7144 7
A3 el AR oA S AAlska EAFF E
SEFAEE AXFE oA, EEAF9F A Al Gumbel 2. 2Med gl 2toz|A
BRE ol Bay 2 A|eFstAT) Kim er al. (2016) A1
2Rl EAS Aot 28 4 QS SIS A e B9 A2 YA =y 4902 AAsHAT
o] 2U L7t =2 A7 [ iEA3 9] 2 B9 AR S 717870 FTIVSBSAH(ASOS) L2 A {99
282t AN oAt 2 RIS AAIGFH o H, A 732 AT -2, Fig. 1(a)eh 2ol A412(108)2 <]
2299 FATY(F) G99 FBFFS AsHAh 732 599 F-EAS foH Hnk A-E(108) A3
Son et al. (2013)> 74-%-2] 371 E44S 113o}7] 19 T gt ofuat Qo W 5 357 SR P
AWS 2}= 5 o]-g5to] 7| e} o 9 790 A F7HA<d S FFPE o R Zetota glo v g AS f 9]t
EAS 123 SEASFS S5t ARl A AA O] FAtE oPA-F 92 5L 724 Aakg IA ok
SO AR I 0 = 7P o] A-85}a1 Qli= Huffe] 42 9, Fig. 1(b)2t 2o =3 59 1ol QIR 7132
S of] chet AP AAE A EH, Yoon e al. (2012) SAR(AWS) 2 FEAS £y A, 59 F9EA
2 =R 7S A= o] 85t A HhA] Al el TUwk S Ve gt opy e HF 2o B "9 T Y
< 7152 2 $FPOT (peaks over threshold) A 8-& F=35}0] S AT 4= A Aot wheba] 2 AT A= A7
735-9] A AZHERE Bog-& 7SSl Choi et al. (2014) FHEAH ] 2 9] AR RS S5kt
2 AF 7ol wpet FAAPS TS A Sl AR A A7 HEAHAWS) 2 ST TE A of| H]sl] 4
HE ARSI, o] & AAFH o HEAA F--FEET Ao g =2 2L el).] mm T2 120t AFEo 2 7}
S 5 TS AAIBI e BAEete] HlwE Fof A 5 S5t QLo 792 A7t HEE A Eet A
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(a) Thiessen polygon method using ASOS

® AWS stations
[ ] Thiessen of AWS stations
Dorimcheon basin

(b) Thiessen polygon method using AWS

Fig. 1. Difference of thiessen polygon method according to rainfall observation stations
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Fom, A 717K (1~128) ] Hls] AEAFet H LTI A
e 5~104 9] i A A D= -9 Atm & F-55k0] 24
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A e S Ao QloiA= A=Y At
57|17t o) F a5t 5] A4 HEOH*#% TEA=Y
w577t B2 A, A 7}“*011 1 o] qlof %]
4 A= 7172 20d(MOLIT, 2011) & W(Ahn et al.,

2000, Oh et al., 2009) 2.2 =35ttt Table 1S EHH G
AL A7V TS 1070 A1 2] 2Ah =717 A ele A=,
TN AT A-L(108) A7 57W(1961~2017)
H|of Ata o = 2tz 7)1 o] 2 A o] Aot

webH Y R Q2 A RS
208 o321 874 2 e A s - goted =
AR FEPTFS el
B9 A BTG AHL S G PH(Heo et al.

2007)81 2A|5~%

Table 1. Data period of AWS near Dorim basin

) Minutely rainfall
Num. Station
Observed date Length of data
116 Gwanak (R) 1997/01/01 21 yr
405 Yangcheon 1997/01/01 21 yr
410 Gisangcheong 1997/01/01 21 yr
415 Yongsan 1997/01/01 21 yr
417 Geumcheon 1998/01/03 20 yr
418 Hangang 1997/01/01 21 yr
425 Namhyeon 2010/11/03 7yr
509 Gwanak 1997/01/01 21 yr
510 Yeongdeungpo 1997/01/01 21 yr
889 | Hyeonchungwon 2012/11/12 Syr
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(b) Result of cluster analysis using ASOS

Fig. 2. Cluster analysis result of ASOS
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Fig. 3. Thiessen polygon method of Dorimcheon basin
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Table 2. Frequency analysis result of Dorimcheon basin

743

Return Point frequency analysis Regional frequency analysis
period 60 min 120 min 180 min 360 min | 1440 min 60 min 120 min 180 min 360 min | 1440 min
2 year 47.1 66.2 81.0 108.4 165.9 47.1 66.1 79.5 105.4 161.6
5 year 63.3 92.7 114.9 151.9 237.8 61.5 87.7 107.1 143.7 227.6
10 year 74.1 110.3 137.3 180.7 285.4 71.9 103.3 127.9 172.4 271.3
20 year 84.4 1271 158.8 208.4 331.1 82.9 120.1 150.9 203.9 332.1
50 year 97.8 148.9 186.6 2441 390.2 99.4 145.2 186.4 252.4 416.8
100 year 107.8 165.3 207.5 270.8 434.5 113.6 167.1 218.2 295.8 492.8
4, YRIP NBERAWS) S O3 Huffel 4519 X% S9AMo 2 Abgstaart. 4752t Ba7h9-0] 7]
HHH Ol O.22k ALY Z735-25 gk o]l HA1517] §18] Case 4= 6 419] B
79 %S APBET 127 mm o] MALS Ao
T A 7P Bol A8sks AAG S AIREREY APHSIAATE Case 5= 24790l 92 PIA=25.4 mm ©]
HS Huffo] 489 P08, B9 4717 A0 R & 410 7 A8 S AMES PAlshs w0 2 Avgshrt
QAMFS RS, 2795 Tinch (25.4mm) o4, WA wlX|HO R Case 6& HAE B AT EAT fd o
=05 inch (127 mm) o13e] ELAVFO R 29 2 225 4mm ool 7] A SV EAR AR
HF9IE 71202 14770 R TE] 10-00% 7K T2 O] A9 AHEES APPSR WP 0 2 TE ST Fig 4

A Frpe A 02 APgshs Woth B 02 50%
A F7E eSS o] 8ot Qlo, MAIS S 4k
LT (MOLIT, 2012), 9| A= Huff2] 42-9] B 28 A] 35
8-S 4= o2 AAsta Qlck

2 Aol BAZVIBSAH S A= E o8t
Huff®] 429] ' 0 2 67}4] Case £ 21-8-5to] o] 219}

2t Huffo] 41291 AP of] thgh 2412 =35kl eh WA
Case 12 Huff®] 45291 937} -5-U51] 25.4 mm ©]42] A
A SAPSTH12.7 mm o] HAZFS S AN 2 fY
O A AR ILE A5 Case 2, Case 32 Jung et al.
(2005)0] ARt HI © 2 §-Hof 714 2 Bl A& 2pA|st
91270 A13(410, 509)S THEA|H O 2 25.4 mm ©]/d2]

= Z} Case'd Huff?] 49 HH 9] 3529 +7FHE 10, 50,
90%0]l SllFsh= FAH F7har4l-S TAISE Aol

Fig. 4(a)= Case 1 (Huff2] 42-9] 5FH), Case 2 (THEA]H,
410), Case 3 (1 EA]H, 509)2] Huff2] 4291 HIH-& = AJH
Atolet, A -Gl A Case 22] EJAIH]=42.9%, Case 3
O] EAIH]=32.2%2, T8 59 7P B2 S rA =
217421 Case 2014] thA: T2 73 Hol= 2 0 2 LEsiTY.
E3] 3591 50% T2 e ol A Casel 2t Case 32>
AR 7 AR AL 792 B9 §FH, Case 2+= Case 1, 31l
]3] B} 24| H A7l 7397t S E = A L2 et
Fig. 4(b)= Case 1 (Huffo] 429 5FH), Case 4 (A A 739,
Case 5 (871 A7 E4) <) Huffo] 45-9] S =AIGH At
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Table 3. Result of flood peak by case
Division Quantile 1 Quantile 2 Quantile 3 Quantile 4
10% 50% 90% 10% 50% 90% 10% 50% 90% 10% 50% 90%
Case 1 729.4 659.8 548.1 748.2 733.7 642.2 716.7 750.6 767.8 705.3 802.2 857.5
Case 2 742.2 649.5 535.5 767.8 701.1 658.7 718.2 752.5 768.5 713.8 789.2 854.2
Case 3 698.9 654.7 527.7 747.7 740.4 641.3 699.1 749.5 759.4 679.1 788.2 833.9
Case 4 752.5 708.3 566.8 766.9 760.9 716.8 7274 771.9 782.6 710.7 829.9 851.1
Case 5 727.8 652.9 537.4 736.1 729.3 639.0 713.8 745.2 766.0 703.9 798.9 853.8
Case 6 730.9 654.6 522.0 732.4 730.0 648.5 714.1 749.4 759.4 710.8 787.9 842.1
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