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2—-D Hydrodynamic Analysis using EFDC in the
Nakdong River*
— Focused on Velocity and Arrival Time Between Weirs —
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This study performed 2-D(two—dimensional) hydrodynamic analysis using EFDC in the
Nakdong River. For the simulation of the flood season and non—flood season, the measured
data including water level, weir outflow and tributary inflow were used, and the accuracy and
applicability of the model were verified by comparing the measured water level and computed
one. In addition, statistical quantitative assessment of the model performance was performed by
estimating PBIAS, RSR, and RMSE for the computed water level. Then, the average velocity for
each section between weirs was calculated by applying constant discharge conditions, and it
was compared and verified with the measured velocity by Hydrological Survey Center. In this
study, a simple method for estimating the arrival time was proposed, and it is expected that it
will be practically applicable in field practices such as flood forecasting and warning.

KEYWORDS : Two-Dimension(2-D), EFDC, Nakdong River, Statistical Assessment Arrival
Time
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FIGURE 1. Upstream of Nakdong river in the study area
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FIGURE 2. Downstream of Nakdong river in the study area
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TABLE 1. Manning’ s coefficient (MLTM, 2009)

River HEC-RAS No. Manning' s 1
No. 705 © No. 697 0.033
No. 696 © No. 673 0.025

No. 672 © No. 468 0.025000.0275
Nakdong No. 467 ~ No. 363 0.0242
No. 363 © No. 388 0.023
No. 337 © No. 203 0.020
No. 202 c No. 0 0.023
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TABLE 2. Statistical criteria of model performance (Moriasi et a/, 2007)

PBIAS (%)
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Unsatisfactory +25<PBIAS +55<PBIAS 0.70<RSR
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Fe ARERItE ATt Feu 7 2 A
= ATFE~HERe] A 157k, HdE~
TH|Re] 9 17.8km, TH|R~AFR] ¢
27.7kn, ARR~7AR] A% 255k, FHR
~2AH e 4 19.6km, EAR~FIH 7
- 29.3km, IR~ L] AP 42.7knE 4
3tk 2t 2 A9 EFDC B3
AR f5s olgste] e EEAlRRE 24
9% AHyeeich

o

Az (hr) =
(HFAFTALE (m) /AR NA A HFF4 (m/s))

M H

3600
)

A7 9 Ao R f5 W EEA S
AFgEt7lell kA, A WAl Z271Q1 100m'/sec
z00 sl APge daE FEF AR delA
AEs 25 (MOLIT, 2013; 2014) 2 13
sy sA REel HEC-RAS X9 Axts}
HW - FHESIATHE 4). 3 494 HoJF5o],

MOLIT

EFDC

Section (2013, 2014) (This stuc) HEC-RAS
Flow Velocity (m/s) Average Velocity (m/s) Average Velocity (m/s)

Nakdan—Gumi 0.03~0.04 0.036 0.530
Gumi—Chilgok 0.03~0.06 0.043 0.478
Chilgok—Gangjeong 0.02~0.15 0.036 0.311
Gangjeong—Dalseong 0.03~0.07 0.042 0.396
Dalseong—Changnyeong 0.05~0.08 0.053 0.475
Changnyeong—Haman 0.04~0.10 0.075 0.136
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TABLE. 5 Estimated flood velocity and arrival time

Discharge (m/s)

Section Property 100 500 1,000 50yr. Fr. 100yr. Fr.
(1000151)  (5009755)  (1,000:91,510)  (10,000915,100) (11,100°16,600)
Soru—Nakcn vV (mfs) 0.045 0.224 0.446 2575 2671
9 AT () 97.7 19.4 9.8 17 16
ek Gun vV (ms) 0.036 0.182 0.364 2068 215
aadan—um AT () 137.2 07.2 136 24 23
. v (m/s) 0.043 0.206 0.289 1.881 197
v g AT () 179.9 37.4 26.6 41 39
ook Gancieon V (ms) 0.036 0.176 0.334 1.045 2,045
g gjeong AT () 197.7 40.2 21.2 36 35
Gancicons—Daiseon vV (mfs) 0.042 0.208 0.419 1.967 2.058
angjeongLaiseong AT () 130.2 26.2 13 27 26
Deiscono—Chananveon v (mis) 0.053 0.266 0.52 1.851 1.054
g-Lhangnyeong AT () 153.3 30.7 15.7 44 42
Chanoneond—Haman vV (ms) 0.075 0.345 0.659 1.789 1.048
gnyeong AT () 159.1 344 18 6.6 6.1
V @ Velocity (m/s), AT : Arival time (hr)
HEC-RAS B39 7% +Pdd¥l= f22A1 5 e 53 =grZo] STk 9o
Aol AEsats 9 B2 A4e] EFDC E¥ ], 53] 50 RI% oA WREHeME 75
ARy 43 F F549E RoFuh dhg, ¥ TEAzhe] AR o7 Zylele Aow Ab
Seb -l 3 el RG240 HNT B ATeld ARkt 1 F4
Aed §9] o] 100~151m/secd o A APgEbH o] el S5 AT fEEE
EFDCE Agalo] B Aol ARk Bad  ARRIRelN A%5e gere] 24 we) et
42 0.036m/solm, fFEFRARFGEelA] A ©om, PBIAS, RSR, RMSES] EAIEAAT} Al
o FIAFATE YXIeE Lo AR A9 #Ha F = Avtr Ay} &I B 2y
f+= 73.98~114.73m"/secolH, olu] HA7< S FOAIZRE 18 o2 HA £+ AR 5
2 0.03~0.04m/sSt). Y3k wog Fu] o] AR AA FLo] s HoE

)4
O

H~F3w M Akke Haase
0.043m/solH], AR TeA AT
F W9 78.21~169.73mY/secolH, o]
T 52 0.03~0.06m/sATt. AR
o ZALE f5 ARe B AFtelA Akkd
Hs 1Fe vl - S AAEE W, A
7 el o AFEE Qe AR s
Atk

wEbA, 100m/sec®] LA =7 sl
A5® EFDC R&Ee vwA 4709 44
Z7(500m/sec, 1,000m/sec, 50 WL,
100d ®1%)ox= Agstar 7zt Fikelx e 55
¥ Fu YRS APgste] 5ol vERY
AT 3E 5oA HolFRo], WRERo] SUkEkE

i oo o

whel T}

2

ru

EoAqto A= Y7k 178.3km 7ol thsl
EFDC BE¥S FF3ata, 2,30471 A== A
sto] 2xk FElEldS eIt R3]
= S8, 7 9 E57)e st 208 7
7y Agspgion, AS5Sgeke] nuEs S8l B
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P B QTANE wgor P47 wE 4
719 BOgRe] W SRe §3 wUA

117m, $3F F3t 491m2] =R 2,3047H
2342 sk

SA, 299 25E 98 57120144 9
2 9 F571(20154 3D e £AL A8
sk ARels AS5elE sk vl
Ak, 5919l WER gl wlad 2 U
skck

A, el AP Y G 2

b B —

PBIAS, RSR, RMSEE AHg3}3lon, H4=7]9]
AL FFAoF 0.145%, 0.097, 0.029m, &
719 A9 FHFAo=Z 0.317%, 0.017, 0.34
mz APE], A A BF & AT E W
ARt

A, 1SH 23 28-S o]lgslo] Aol
A ARR o7 AL Jlsd 7HH EATE AHY
WS ARk Algk el oist HES
Sal, B 7 A] 100m/sec YW ALt
@ A )] B Ao Aol fEF
ZARARIES] AEAgel wlwst Ay {ALs
ATE Rl

oA B odqtoa Aekst 7HE T4yt ®
A7 AP %
AREE AA 2S¢
A AfollA] AA A go] 7lssk Aoz g
Fr} kAG
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