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Basin-scale PMF Estimation by Considering Spatio-temporal Characteristics
: Focused on Yongdam-dam Basin
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Abstract

This study aims to estimate a basin-scaled Probable Maximum Flood(PMF) by considering both spatial-temporal
characteristics of rainfall. Apart from that, the comparison of the PMF calculated from both using conventional
approaches and the methodology suggested in this study were performed. The PMF is the theoretical maximum
flood that poses extreme threats to the flood control of a project, in a design watershed. It is noted that the characteristics
of heavy rainfall are difficult to be identified, as the directions of rainfall propagation are difficult to be recognized.
Therefore, in contrast to conventional approaches, a rainfall analysis approach which considers both spatial and temporal
characteristics of rainfall has been adopted to estimate the PMF for the watershed. The results indicated that the
PMF estimated by considering the spatial-temporal characteristics of rainfall was lower as compared to the PMF
estimated from using conventional approaches. However, it was also found that the results, from using the suggested
methodology in this study, were higher as compared to the 200-year flood frequency discharge. It can be concluded
that application of the spatial-temporal considered PMF estimation approach suggested in this study may prevent
the over estimation of PMF for future studies.
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Figure 1_Catchment Map of Yongdam—dam




Table 1_ Comparison of the PMF Estimation Procedure

Division

Existing PMF Estimation Method

New PMF Estimation Method

PMP Estimation Method

Storm-centered PMP Estimation

Basin-scale PMP Estimation

Temporal Distribution Huff Method Huff Method
Effective Rainfall NRCS-CN NRCS-CN
Unit Hydrograph Clark Method Clark Method

Time of Concentration

Kraven-1I Equation

Continuous Kraven Equation

Storage Coefficient

Sabol Equation

Sabol Equation

Channel Routing Method

Muskingum Method

Muskingum Method

2. PMF APH X} H|w

7]1&2] PMF A et B =RoA AAIGH PMF
AFg vPH o] H| W= <Table 1>7} 2t} 7]1Z PMPY]
AL 5. =40l DAD BAHMH-S o] g35o] A
=|QIct oA AAgRE ve} o] SRt HA|o] T-¢AL

WolAaL, ot f9 54
= Ao floug {9 7]
"o 2 pMPE AFge Wart Qlet wleh B =Hoj
A= 69 7He] PMP-DAD JA41S 0]-851] PMF
PYsiitt 74-9-0] AIZFRES 5] 7]E dAtet
=% 5% Huff S A8siglon, 87,
E 9] Eoh & A7 5% NRCS-CN 7} Clark
TS ARESHTE HhH mEAIE APgRE -2
aven-11 3-21-& ARESIAL Q)

SERE @A ARl 7P @ol ARSET Q=
¢ A P {5S AlAsE
A GA&o] WSk AR e 2
gkt S17F 2 FAPE i g9t ol 285
et 24 52 7ML UTh=IESIGR 2012).
2ot EAIS s dsth| f1sll = Esi 2012+
TRt AR R4S Bl 4T Kraven

24 A ool wet 2 =R a4y

N
i
e
oy
fn)

)
o
o,
A

Kraven-II 2412

130 ZEHT H917(2016, 12)

Kraven 2418 A1831o] 217} Sle0] mRAghe 4t
eI}, TRt AR A Aol Sabol 4], B

2 B2 Muskingum WS o8ttt

3. PMP At

)

2 =2olMe 85 79 7Hte g LAFdE PMP-
DAD< A8l ZEAIRE 1417 2417E, 6AIZT,
12A1ZE, 24A17E, 4841%E, THA 25k, 100knt, 200k,
400kn?, 800knt, 930kmEE SHH §9°] PMP-
DAD 42 <Figure 2>} Zo] LEtigict. &EH
9] 24A17F PMPE 352mm©] 1L, 4841719] PMPE=

Figure 2 _ PMP-DAD Curve for Different Durations in
Yongdam—dam Basin
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Table 2 _ Historical Flood Events for Rainfall-Sediment Yield—Runoff Simulation

(unit: mm)
Event Number Rainfall Duration Total Rainfall Typhoon
1 2003.9.11.21:00 ~ 9.15.16:00 128.24 Maemi
2 2005.8.2.10:00 ~ 8.6.07:00 217.02 Matsa
3 2007.9.14.06:00 ~ 9.20.14:00 153.15 Nari




Figure 5_Model Validation Performances for the ‘Maemi’ Event
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Figure 6 _Model Validation Performances for the ‘Matsa’

Event
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Figure 7 _Model Validation Performances for the ‘Nari’

Event
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Table 3 _Summary of Model Performances for the Three

Historical Events

(unit: m’/s)
Typhoon Item Peak Discharge
Observed 2227
Simulated 1849.7
Maemi
RE(%) 16.9
EI 0.85
Observed 5519.2
Simulated 4263.2
Matsa
RE(%) 22.8
EI 0.81
Observed 1221.166
) Simulated 1579.6
Nari
RE(%) —-294
EI 0.42
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Figure 8 _Estimated Hydrograph According to 24—Hour PMP in 2852 7FF dejdolgta wekste]
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Table 4 _ Comparison Analysis between PMP and Design Rainfalls

(unit: mm)

Division Rainfall

24-Hour PMP Estimation Using Existing Method 578
(Ministry of Construction and Transportation 2004)
200-Year 24-Hour Areal Rainfall Frequency 2612
(Ministry of Land, Transport and Maritime Affairs 2009) ’
24- PMP Estimation Using Basin-scale PMP Estimation Method 352
(Kim, Kim, Yu and Oh et al. 2016)

Table 5 _ Comparison between PMF and Design Floods in Yongdam—dam Basin

(unit: m’/s)

Division Discharge
PMF Estimation Using Existing Method 10.760
(Ministry of Construction and Transportation 2004) ’
200-Year Flood Frequency Using Clark Unit Hydrograph 4445
(Ministry of Land, Transport and Maritime Affairs 2009) ?
PMF Estimation Using Basin-scale PMP 6,692
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