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Abstract

The objective of this study is to evaluate TOPLATS land surface model performance through comparison
of results of water and energy balance analysis. The study area is selected Nakdong river basin and high
resolution hydrometeorological components of which spatio—temporal resolution is 1 hr and 1 km are simulated
during 2003 to 2013. The simulated daily and monthly depth of flows are well fitted with the observed one
on Andong and Hapcheon dam basin. In results of diurnally analysis of energy components, change pattern
throughout the day of net radiation, latent heat, sensible heat, and ground heat under energy balance
analysis have higher accuracy than ones under water balance analysis at C3 and C4 sites. Especially, root
mean square errors of net radiation and latent heat at C4 site are shown very low as 22.18 W/m” and 7.27
W/m®, respectively. Mean soil moisture and evapotranspiration in summer and winter are simulated as
36.80%6, 33.08% and 222.40 mm, 59.95 mm, respectively. From this result, when we need high resolution
hydrometeorological components, energy balance analysis is more reasonable than water balance analysis.
And this results will be used for monitor and forecast of weather disaster like flood and draught using
spatial hydrometeorological information.
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Fig. 1. Schematic Diagram of Water Movement
(Lee and Choi, 2012)
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Table 1. Equations of Energy Components on Water and Energy Balance Analysis

Energy Components Water Balance Energy Balance
Net Radiation R =R _—R, R =R, ,(1—a)+R,—eot;
LE= L0y ) (Milly (1991))
’Y(rm; + rs ) sat za
Latent Heat LE=p,LxX AET (17'27”[)
P wp,,, =611 xe 2733+ 1,
( 17.27 Xt(,,,“)
vp,, =611 xe 2733+t
. paircp
Sensible Heat H=R,—LE-G H= -t (t—t.,)
ah
_[0.1R, (Daylight period) . .
Ground Heat G= ‘[0.5}%1 (Nighttime period) Xu Liang Fomular (Xu Liang et al. (1999))

R, . Incoming net shortwave radiation (W/mz), R ,: outgoing net longwave radiation (W/m?), a: Albedo, o Stefan—bolman constant
R ;' Incoming short wave radiation (W/m), R, Incoming long wave radiation (W/m?), €: Emissivity t,;: Skin temperature (C), p,,:
Water density (kg/m’), L: Latent heat intensity (J/kg), AET: Actual evapotranspiration (m/s), Puir: Al density (kg/m>), ¢, Specific

heat (J/kgK), v: Humidity constant (Pa/K), 7., Aerodynamic resistance to vapor flow (s/m), t,.,: Dew point temperature (C), t_:

dew za®

Air temperature (C), 7,;,: Aerodynamic resistance to heat flow (s/m), vp,,,: saturated vapor pressure (Pa), vp.,: vapor pressure of
observation height (Pa)
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Fig. 6. Comparison of Diurnally Average Observed
and Simulated Energy Flux at C3 and C4 Site
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Table 2. Statistics analysis of Hourly Averaged Energy Flux
Mean Mean R-Squared RMSE
Site Variable Observations | Simulations (W/: m’) ) (W/m’) Hours
(W/m?) WB EB WB | EB | WB | EB
Net Radiation 46.78 48.72 22.81 0.94 0.96 44.67 41.57
3 Latent Heat 2741 15.66 12.48 0.85 0.90 10.47 2797 648
Sensible Heat 18.28 30.99 43.09 0.84 0.79 45.38 37.63
Ground Heat -8.70 -3.93 =-32.77 0.12 0.52 23.76 33.60
Net Radiation 21.52 24.80 32.87 0.98 0.98 22.24 22.18
o Latent Heat 15.29 7.02 12.44 0.93 0.92 11.66 7.27 1996
Sensible Heat 25.72 63.01 55.70 0.85 0.77 53.56 48.14
Ground Heat -11.99 -45.23 -35.27 0.25 0.27 48.10 47.19
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