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ABSTRACT

Accurate flood frequency and magnitude estimation has a critical role in flood risk management and damage reduction. In United
States, Log Pearson Type-IIT (LP-III) distribution with method of moments for parameter estimation has been uniformly and
consistently employed in estimating design floods. After the first version of flood frequency guidelines (Bulletin 15) was published in
1967, the revised version Bulletin 17B has been employed since 1982 up to now. A new version of flood frequency guidelines, Bulletin
17C, is prepared and about to come out soon. In the current study, we analyzed the new features of the upcoming Bulletin 17C and
presented case studies applying its new features. From the presented results, we see what critical components in the new design flood
frequency guideline we could learn.

Key words : Bulletin 17C, Expected method algorithms, Log pearson Type-II1, Flood frequency analysis

xE

Agg SN} Are] 4L Sy 2 gaztad 8% 9ES F9st Ak v=x e AATEE S 918 Log
Pearson Type-III (LP-IIT)¢} wi7iH 4= A& 915k BRIEH-S JEH 0 2 483 0.3 vt 1965\ S-4H1=3]4] 7Fo] =212l Bulletin 15
7} AL 0. 2 HHE0]%] o] o) & ) sl violr} d A of]= Bulletin 17B7} 7Fo] =20l © & ARE-E| a1 9t} F<o Bulletin 17C7} 7|& 7o =
ZRle] FEg RS Hsal 22 WHES S8t A9 4s2dd e QoL & SA1E oFgolth £ AqtdlA= A 2o] ®.¢hE Bulletin
17Co) 3k F oA HES B4951aL o) & 835t Bt BXANERRE $aluel AT 53k 2y 2l dxje] 7| Aeld] thiske] oL
25T

ZM0] : Bulletin 17C, Expected method algorithms, Log pearson Type-II1, 3-=11 &3 4]

LME

w2 AR0me] A9 oF 50 ARE i 1R T 2 E8He SIEsAe thet 32A% o] 7ES
Argste] e Al 59 71RE o]&¥o] sith tiEA SRlsEsiA AFA 2 Bulletin Al2]2E G2 & oM o=
1967 SN34S $13F 7lo]=2}] 0 24 Bulletin No.15“A Uniform Technique for Determining Flood Flow Frequencies””}
Az ulAEtKUSWRC, 1967). o] 7lol=aiele] slale F2ak fng 212 Waksh T Pearson Type-lll (314 ZvlRE)=

* A3 - AAdEtn FEATY EEF8 Bald (Gyungsang National University - tae3lee@gnu.ac.kr)
** nlFgyyt A de e A7 (Institute for Water Resources Risk Management Center - john.f.england@usace.army.mil)
wxx A3 - WAAR} FEIPFEEAE A77dE 7 (Cormresponding Author - Hydrometeorological Cooperation Center - cyson@kwater.or.kr)

Received November 25, 2016/ revised December 28, 2016/ accepted January 4, 2017

Copyright © 2017 by the Korean Society of Civil Engineers
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




o] 2 E=Hlw)a] 7lo|=alel(Bulletin 17C)2] 24

AREBR= Zlo] ZARZ HRISITE ofF- 1976\ o5 H<Igt Bulletin
170] BEZFE QI USWRC, 1976). o] Ralxfo|x= Sxi7kA] 7}
S 716 RS A8 598 BAL AAs) 98
AL ] A o] S e Ao
skew)E APikel= Bl tiaa] BeEo] 19771d9) Bulletin
17A7} RESolar o)F ARRAR1 Whe-& 25t 7IPgate] 1982
o &) sy A A= AREEaL Q1= Bulletin 17B7}
A HACHIACWD, 1982). % ¥.142] Bulletin 17Bol:=
dEF e A AAEFE AR dE=E VA dAt
£ Hal glow, ]9} tlEo] °1**Xl(outher)«1 A} A,
2R B, W=l thet Al=la<eE Aol dek 55
HaL Stk
o]% 20051 HFAWG (Hydrologic Frequency Analysis Work
Group)olM= E=dlesiA ol thigh A-x121s 2413k Bulletin
17Be] 7RAHFsk] thal] +=<)8}iar 2006 11 slxe] 714
ATE AoksIIE) o= Uwksl RulEr(generalized method
of moments)l] thgh 7}, EANE= Ak gk A= siad
2}, Monte-Carlo AlE#o]d 178 E3F =28 S0 349
3 Yr1ES "l ok o]E vlEe 2 2013\ HFAWGIA=
Bulletin 17Bo)] thgh 7i4E& Akt dA st d7-5
HPEke 2 Bulletin 17C2] 27H7S vhEo] AEAS]Y] Sof5ke
1 20160 ol HiAE HIE Aotk
£ dAeMe AT P8-S 3 AEE Thel=EikIg)
Bulletin 17C¢] F87HES a8l A=zl
g 7HES FRlEEe =N vt S Y] -
EARRS mAE) Bkt

2. 0I=A HiE

2.1 Multiple Grubbs-Beck Test (MGBT) and Potentially
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Fig. 1. Time Series of Annual Peak Flow of Orestimba Creek, CA.
Note that the Red Dotted Line Indicates the Low Outlier
Threshold (584 cfs) Defined by MGBT (see Fig. 2 for the
Detail Infromation)

Bulletin 17 Plot for B17C Example 2
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Fig. 2. Example of Low Outlier Detected by MGBT for Annual Peak
Flow of Orestimba Creek, CA. Note that the Green Square
Markers Indicate the PILFs and Eliminated in the Fitting.
The Plot was Generated from HEC-SSP2.1 (unit: cfs, 1 cms
=35.31 cfs)
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Table 1. Estimated Floods for the Annual Peak flow of Orestimba Creek, California (unit: cfs, 1 cms=35.31 cfs) with MGBT and SGBT. Note that
MGBT Eliminates Low 17 Annual Peak Flows While SGBT (Single Grubbs-Beck Test) Does the Smallest Flow and Relative Difference
is Estimated with Relative Diff (%)= (Diff MGBT-SGBT)/SGBT 100

Return Period | Prob.*100 | MGBT Estimated Flood SGBT Estimated Flood Diff MGBT-SGBT Relative Diff (%)
500 0.2 18,149.8 14,655.8 3,494.0 23.84
200 0.5 15,800.3 13,514.1 2,286.2 16.92
100 1 13,823.8 12,382.0 1,441.8 11.64
50 2 11,689.3 10,972.2 717.1 6.54
20 5 8,677.3 8,631.5 45.8 0.53
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Fig. 3. Arkansas River map (https://en.wikipedia.org/wiki/Arkansas_River#/media/File: Arkansasrivermap.jpg). Note that the Station of the

Annual Peak Data Used is Near Pubeblo (See the Top-Left Part)

Table 2. Perception Threshold for the Annual Peak Flow of Arkansas River, Colorado (unit: cfs, 1 cms=35.31 cfs)

Start Year End Year Low Threshold High Threshold Comment
1165 2004 0 inf Total Record
1165 1858 150,000 inf Paleoflood Nonexceedance boundary
1859 1863 40,000 inf 1864 Historical Info
1865 1892 40,000 inf 1864 Historical Info
1893 1894 19,900 inf 1893 Historical Info
1977 2004 20,000 inf Post-reservoir Boundary

Table 3. Estimated Statistics with EMA and its Parameters for LP-Ill as Well as Data Information for the Annual Peak Flow of Arkansas River

in Colorado
Statistics and Parameters Data Information
Mean () 3.886 Historic Events 4
Standard Dev (o) 0.246 Missing Events 727
Skew (7) 0.818 Systematic Events 81
a 5.978 Historic Period 840
B 0.101
3.285

& 4= 9I3Ick 12t Pueblo Damo] 7V ©]% 1977~20047}4]
20,000 cfs opFe] §47F WA &2 A ERlsle] o5
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A ARES FxI3ste] AP E R0 F Fig. 404 R ule}
Zo] FeAURFEE| T3} Hol| W} ¢ E-9(probability
0.002-0.001)0]4 BFE Hgah=t] & =53 Fi= 7S
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Fig. 4. Records in Arkansas River, Pueblo. The Plot Shows the Systematic and Historical Data Values as Well as Their Censoring Information.
Note that the Circles Indicate the Systematic Data Xs and the Rectangles Present Censoring Information. The Plot was Generated

from HEC-SSP2.1 (unit: cfs, 1 cms=35.31 cfs)
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