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Abstract

The purpose of this study is to evaluate the applicability of the GRM (Grid based rainfall-Runoff Model) to the continuous simulation
by simulating the dam inflow. The GRM was previously developed for the simulation of rainfall-runoff events but has recently been
improved to enable continuous simulation. The target watersheds are Chungju dam, Andong dam, Yongdam dam, and Sumjingang dam
basins, and runoff models were constructed with the spatial resolution of 500 m x 500 m. The simulation period is 21 years (2001 to
2021). The simulation results were evaluated over the 17 year period (2005 to 2021), and were divided into three data periods: total
duration, wet season (June to September), and dry season (October to May), and compared with the observed daily inflow of each dam.
Nash-Sutcliffe efficiency (NSE), Kling-Gupta efficiency (KGE), correlation coefficient (CC), and total volume error (VE) were used
to evaluate the fitness of the simulation results. As a result of evaluating the simulated dam inflow, the observed data could be well
reproduced in the total duration and wet season, and the dry season also showed good simulation results considering the uncertainty of
low-flow data. As a result of the study, it was found that the continuous simulation technique of the GRM model was properly imple-
mented and the model was sufficiently applicable to the simulation of dam inflow in this study.

Keywords: Continuous simulation, Rainfall-runoff model, GRM, fitness assessment
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Table 1. The characteristics of study areas
Watershed Simulated Area (km?) Num. of grids Num. of standard watersheds Grid resolution
Chungju Dam® 6,667 26,669 49
Andong Dam 1,591 6,362 11
Yongdam Dam 932 3,728 8 300 m X500 m
Sumjingang Dam 765 3,061 9

@ Gwangdong Dam is included in the upper stream of Chungju Dam. Observed outflow from Gwangdong Dam is applied to the simulation of the Chungju Dam

watershed.

0 15

30 km

Fig. 1. Locations, streams, and sub-domains by standard watersheds of study areas



Y. S. Choi and S. J. Choi / Journal of Korea Water Resources Association 57(4) 289-300

T THsdYHo UESLA B T} < ESAH
T £A(NAS, 1992)2 0]-85}o] L3513t
322 Y IY AR

2 ATl F A= 2] 717E220011E~2021E 2] 21
WS o= st Hojdwto] Hrt 7|7k i ol 7] 4
< 23 A3} 77k 2 A elekal, 2005d~2021'H 2] 17

293

AU BA o) R she. sha T | £

A 580 A AT
5o, 2t Aol 9] 81918, B2 58 setp] ol
o}, E7 59§40 i -] A EH4A, 52, B,
15 ofsty] o] ol e |ols @A 0 R ooty
o] glek. webd 2 Aol 710) Fuf A Atefol st

Lol |l el @ w2l Ad-rEFoelhs 7Hstol &

=SNEEN= hre] =
of thoil A = @ FdF Hlwskth GRM @3- A & ROt S50 199 A ARl e S X
Az} 7|5Ee] R mego|ng, Ay pE7 AR E o A Qo 1B e S5O | 0w ROA o= - R 7]
| 7ol 378 0 & et S A-85h= 737l Hlsh AAm e A FEE o A VS URF ARE A85AT
A Amol ZIHEREE U 1T 4 ok 12U @A Fed R AR A4 99 Rojdn BrkE o1t
e AR ARV AR R AeEelH, 71 T, e, S, AT A f A A At
glold, $1d7d=r At 52 A o] 71Xt 5 HoflA] ARt A3 =7 HA A ™ (https://www.water.or.kr/) o1l 4 A
Holek, 1B g & A= A7t o] A=A e FEEARE &SI 74 Hol #E fdF e
ARE AT e FHF IILALVAFGHEAL A5 Fol ohlo], USE W 9l PRFARE 0l
H(WAMIS, http://www.wamis.go.kr/) T 7|44 9] 7172}t stof F4H k= ofu|eteh
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Table 2. Calibrated model parameters
Watershed MSOF MSCB CHK CSD PET CET TSMLT SCOV
Chungju Dam 0.001 0.008 0.7 1.1 Blaney-Criddle 0.6 4 0.7
Andong Dam 0.002 0.010 0.8 0.5 Priestley-Taylor 0.7 4 0.7
Yongdam Dam 0.003 0.012 0.9 1.2 Blaney-Criddle 0.5 4 0.7
Sumjingang Dam 0.003 0.012 1.0 0.9 Blaney-Criddle 0.5 3 0.6

* Abbreviations of the model parameters

MSOF : Minimum slope limit of land surface
MSCB : Minimum slope limit of stream bed
CHK : Cal. coeff. of soil hydraulic conductivity
CSD : Cal. coeff. of soil depth

PET : Potential evapotranspiration method

CET : Coeff. for calculating actual evapotranspiration (k,)
TSMLT : Temperature above which snow melt begins (C)( 7,,,,)
SCOV : Snow pack coverage ratio by each cell
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Fig. 2. Simulated and observed inflow of wet season (From Jun to September)
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Table 3. Evaluation of Simulation results compared with observed data
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Watershed Data period NSE KGE CC VE (%) Average (m/5) Standard dev. (m'/s)
Obs. Sim. Obs. Sim.
Total duration® 0.89 0.88 0.94 1.67 145.9 143.5 438.3 392.6
Chungju Dam Wet season® 0.88 0.87 0.94 3.52 317.0 305.8 714.2 639.0
Dry season® 0.69 0.74 0.83 3.26 60.1 62.0 102.3 81.8
Total duration 0.84 0.90 0.92 1.86 27.2 27.7 82.0 77.2
Andong Dam Wet season 0.84 0.90 0.92 2.20 56.4 57.7 130.7 124.6
Dry season 0.72 0.71 0.86 1.10 12.6 12.7 29.9 223
Total duration 0.87 0.82 0.94 3.23 21.8 21.1 76.8 63.9
Yongdam Dam Wet season 0.87 0.81 0.94 6.07 46.8 43.9 127.2 105.7
Dry season 0.64 0.67 0.80 3.98 9.3 9.6 16.4 12.2
Total duration 0.87 0.92 0.93 0.38 18.1 18.1 67.4 64.2
Sumjingang Dam Wet season 0.87 0.92 0.93 0.30 39.5 39.6 112.1 106.7
Dry season 0.58 0.73 0.77 2.16 7.4 7.3 13.1 11.4

@ Total duration : 2005~2021 years
Wet season: From Jun to September in 2005~2021 years
© Dry season: From October to May in 2005~2021 years
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