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Analysis of Rainfall-Runoff Characteristics in Gokgyochun Basin Using
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Abstract In this study, the HEC-HMS was applied to determine rainfall-runoff processes for the Gokgyuchun basin.
Several sub-basins have large-scale reservoirs for agricultural needs and they store large amounts of initial runoff.
Three infiltration methods were implemented to reflect the effect of initial loss by reservoirs: 'SCS-CN'(Scheme I),
'SCS-CN' with simple surface method(Scheme II), and 'Initial and Constant rate'(Scheme III). Modeling processes
include incorporating three different methods for loss due to infiltration, Clark's UH model for transformation,
exponential recession model for baseflow, and Muskingum model for channel routing. The parameters were calibrated
using an optimization technique with trial and error method. Performance measures, such as NSE, RAR, and PBIAS,
were adopted to aid in the calibration processes. The model performance for those methods was evaluated at
Gangcheong station, which is the outlet of study site. Good accuracy in predicting runoff volume and peak flow, and
peak time was obtained using the Scheme II and III, considering the initial loss, whereas Scheme I showed low
reliability for storms. Scheme III did not show good matches between observed and simulated values for storms with
multi peaks. Conclusively, Scheme II provided better results for both single and multi-peak storms. The results of
this study can provide a useful tool for decision makers to determine master plans for regional flood control
management.
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Fig. 1. Location of study site showing rainfall and
discharge monitoring stations
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Fig. 2. Model segmentation implemented in HEC-HMS

/AR A BAI 2 B(WAMIS, 2017)90 4 A &-8l=

ol A B oAl AHEE 771e) Ak 2w ¢ A Al Fad e} ) 9 eEE SAR A
FARE A RA A7)0 2R sdae HE TESle, oln S, $MA, A,
oM Table 101 AU F49% (Towl  FRATH LU BALAL v v
precipitation)> 59 W] 792 A4 Fig. olA g  FHATTHe AHFolE @RS ERE s
53 A2 Thissen THHgol @ Ay 7hgAg  FBE FekeR FEse] glo} ol5 whgstel 42 27
Agalo] Ao §o BF SR e, o AFICR TEdel & 8 2fdS1s8) o 74
Tk T ARt T4l Fishe AdE I(E
Table 1. Hydrological characteristics of Gokgyochun A, Aol Fdshs Ade 12(F7H2), ¢
watershed of §UshE ML BEFHI), FAFAL 259 #
Storm event Pre;li“gt(arlmn) Duz;t)ion %O] ‘?Fo\:}é]'"\f‘ Z]ZUL% J4( }%‘@_4)9_& 3]'0:1 ‘%‘ 47H —31:}'
' FHOR, TElm BR 7L $HA 1F0R % 3
: S = = S TIHRI - R3) 2 FHAG O, 7 afrolol o
: e p— - E4QARE Table 20] Aelssich
3 16Sep2012 119.5 28
4 29Aug2013 96.0 6
s 7Tul2014 1102 12 Table 2. Topographical parameters of sub-basins
6 23Jul2015 58.0 19 Sub Area Length Slope
7 4Jul2016 114.5 68 -basin km? km m/m
St 66.0 15.2 0.00605
22 2o & ma = S2 702 14.2 0.00793
S3 745 123 0.00274
5ol 93 & 2957 98 HEC-HMSE s4 510 8.2 0.00360
|3to] didrgel Uit 28-S 53192, Fig. 29 S5 2.0 48 0.01166
2ol 87 Z-H-9(Sub-basin), 471 §H7(Junction), 371 86 943 18.4 0.00625
e T 7HReach) &2 74815 S7 45.0 7.0 0.00488
S8 48.0 6.6 0.00273
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YE(NIAS, 2010) =S F531990H, oAz S o4
3kl ArcView GIS &EES]01E ARS8 47944
olEEE

Fro® FFEI o] Aot B4

WA U BYE ARAE EHE ARA O 2598 BT FEINASE WHson, scs EY
B¥5 9low o]F FH(Gungpyeung), 718l(Gahye), 9 FHAFFE(Soil Conservation Service, 1988)S
nHk(Masan) AFAE 29 WollA ¢ WAo] A AR afed Hit dAELE {5 APdsto] Table 3
she Hlgo] ol 294 AFA AR F99 FE2L o YE.
I AF(A s Aem setE ). aeus A e F5FAE Tt falA Clark W (Clark’s
AFAS7Nb0] Ao ARA 917k A RolA 9 URS Aesision H4st 348 a0 naw v
= A5 FEAT (CN)ol AMC-I 7‘?194 W2 GE AL wg TE Zl(T me of concentration, T,), A7F34(R)
B3} steiete Ao AFE QIS 27|EHe] A o tjate] A9 Table 4] Ae|5tol)
3RS AAde] ek ¢ 347} Aow gpe} T 7IAREE LEstE W(recession) >
HAk olHq @ @S sty A 2 A= Aok DA /\}%6}2?\2 , o] W 27
FrE3AXE el xHy A E”(Selectlng a surface = 7| A 74w, A ZH) 9} 2o 3719 i
method) 7|55 F7ket] ARSFORN HEe 27 8 35 ARgE 371%%% 7&%7 $l= el A A
AALAERNN 271808 WFE cl8FoRA A HHow EASh: fEoR Ao daeln, 45
FAel oJg A{E N9 7 AEE STt APl wel 2 Aol7) Jlomw - A A fEE
Z)HoR AgREom 29 Aol met 0.04 -
3228 &% 0.12 CMS/km® & ARESFAT 714 fF A= 24
=g e 20119 74 3, 2012 89 309, bk opv, obd Aol WA o]fe] ofWl fF
201213 99 169, 2013 8€ 299 & 4] AeARE b Ao ARl volw 0.1-0.92 4
A8 olgatgon, FASE, ASAL/ A9} HAth o]E ulFA(USACE, 2010)914 #AE w9
T 5 ¥ AHEE Table 13 2tk [0.1~09]Hell gl= Aoz yepsdth &7 =4 A
FAAAFTAA AN A 79 % 7] AFFEHOR gasp] ANt KIS WF FI
4AE HJR(WAMIS, 2017), A FA AFshs B2 9 |2 YeRYH 0.05 ~ 0.152 A= Sk
5 5(MOE, 2012), 438l Algste ALE
Table 3. Calibration results of model parameters for infiltration methods
Parameter Sub-basin
S1 S2 S3 S4 S5 S6 S7 S8
fc (mm/h) 7.8 7.8 7.2 73 6.8 6.9 6.9 7.6
SCS-CN 65 64 73 70 72 69 69 71
Table 4. Calibration results of model parameters for runoff processes
Method Parameter Sub-basin
S1 S2 S3 S4 S5 S6 S7 S8
- T, (hr) 2.8 2.1 33 15 0.6 25 15 15
R (hr) 42 32 4.9 24 1.0 35 1.9 1.9
=42 Muskingum WS A&dtlen, B4 H, do|7k 7P 71 R3= 1.2% APEIT S59ke] A
91 Table soﬂ ARt BhE ARYFIOE 74 FAES 29shs FAY AF00E 02 O
TRke] Aol wtgste] 3t Aolrh # RIZ 0.7 H9lew, of= AAR W[0-0.5] Well itk vIAS
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2010).
Nash-Sutcliffe %3 &4 45(NSE),
(RSR), HitHA}2] H&(PBIAS) 5 371 H71X
g3to] Ry BHAG 3t on, o] FoA
ZE ol&g Bl s, B 1(Scheme 1),
2(Scheme 1I), ™% 3(Scheme 1ol sty Z)
0.66~0.88, 0.78~0.85, 0.52~0.73°]8, Z+z} £5(0.5
), W F20.7501%), F(0.501HoE H7HE
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), % A Z(Runoff volume), 7 (Peak flow), &
WA ZN(Time of peak flow) & 371 w7 g s}
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Table 5. Calibration results of model parameters for channel routing

Muskingum routing method

Variables K (hr) X
Sub-reach R1 R2 R3 R1 R2 R3
Calibrated value 0.8 0.7 1.2 0.21 0.25 0.23
Table 6. Comparition of observed and simulated results for model verification
Storm Parameter Observed Scheme 1 Scheme 11 Scheme III
event Sim. Diff.(%) Sim. Diff.(%) Sim Diff.(%)
Runoff vol. (mm) 49.3 66.3 34.5 55.1 11.8 52.1 5.7
Juzlgly Peak flow (CMS) 638.8 727.4 13.9 680.2 6.5 694.6 8.7
Time of peak (h) 10.0 11.4 14.2 11.4 14.2 10.9 9.2
Runoff vol. (mm) 34.8 40.6 16.9 36.37 4.6 34.86 0.26
Juzlgl? Peak flow (CMS) 162.6 206 26.7 183.1 12.6 167.2 2.8
Time of peak (h) 26.0 24.7 5.0 249 4.2 253 2.7
Runoff vol. (mm) 74.2 81.5 9.8 67.1 9.6 60.9 18.0
J;(l)yl; Peak flow (CMS) 196.7 311.7 58.5 216.3 10.0 224.1 14.0
Time of peak (h) 49.0 46.3 5.4 46.8 4.6 46.6 4.9
& Aol g Ko Adte g 1, By 2, W 29 39 Aol 2Ash BF g Z0R JrrEgd
3o thgte] A (Observed)$t R4 (Simulated)®]  Th WY 3& A& FEFANA AeFoF A W
HA2K(Difference) 7t 247t 34.5%, 14.0%, 5.7%%, J5F Wl Blgto] AA|Eo] sz Aoz Hepston, of
Fe A7 13.9%, 6.5%, 8.7%=, AFA# LAANLLE B §E9 27E84S 93 v aeE 443 dne
Zt7} 14.2%, 14.2%, 9.2%= Wepstth whebd W 12 AlRdEn
370 i mFel MArE 2 AoR UEhton, 20153 79 239 A ARl diste] oA ek A5
ol HA7} ASAE AR RigetA] kshe AS A& vagk A3E Fig. 49 YERIATE 5 A H el
ojw] g}, gk mof Axke vy 1, W 2, Y 300 diste] A
iAo W 25 Aol W 32 fEAIA Y A gk(Observed) ¥ HAKDifference)7F 2Ht 16.9%, 4.2%,
FAZAM HAE 7P A2 Aes dehgon], W 03%2, HFEE 247 26.7%, 12.6%, 2.8%2, W
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