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Abstract High spatio-temporal resolution hydrologic components can give important
information to monitor natural disaster. The objective of this study is to create high spatial-
temporal resolution gridded hydrologic components using TOPLATS distributed land surface
model and evaluate their accuracy. For this, Andong dam basin is selected as study area and
TOPLATS model is constructed to create hourly simulated values in every 1 x 1 km? cell size.
The observed inflow at Andong dam and soil moisture at Andong AWS site are collected to
directly evaluate the simulated one. RMSEs of monthly simulated flow for calibration
(2003~2006) and verification (2007~2009) periods show 36.87 mm and 32.41 mm, respectively.
The hourly simulated soil moisture in the cell located Andong observation site for 2009 is well
fitted with observed one at —50 cm. From this results, the cell based hydrologic components
using TOPLATS distributed land surface model show to reasonably represent the real hydrologic
condition in the field. Therefore the model driven hydrologic information can be used to analyze
local water balance and monitor natural disaster caused by the severe weather.
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TOPLATS (TOPmodel-based Land Atmosphere Transfer
Scheme)2 Famiglietti and Wood (1994)°1 2]3) 72
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Table 1. Main process and approach of the TOPLATS model.
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Fig. 1. Schematic diagram of water movement.

9o AFL Fig. 13} 2
AR S Table 13 7t}

TOPLATS 28L& EY4ES ZHY (root zone; RZ)
7} F4UY (transmission zone; TZ)2] F FOo2 -
et @A ] thalA A EHolA A ez o
Zw2)?l SNF3t= v AEZ3S (unsaturated zone)ol A
A7kl e Egai Wstge A (D) 2tk 2l
A Swe BT (mm), PE A0 =Eete A
FF (ms), £ AFE (ms), 0 FFF (ms™),
AET= AAZIE (ms), dis ZAZHE S ©
n gttt Ego]l X (Z,.=0)0lM e EFTEe]
W3l= oot

o

ASW = (P—1-Q,~AET)-dt (1)

ARG (DS 4 % 7o) AAEE AL

Process

Approach

Interception
Potential evapotranspiration
Actual evapotranspiration
Infiltration
Runoff
Infiltration excess
Saturation excess
Percolation
Water table depth

Gravity driven drainage

Base flow . .
basin saturation

Storage approach: Storage capacity is proportional to leaf area index

Penman-Monteith equation (plant specific PET) (Monteith, 1965)

Reduction of PET by actual soil moisture status (alternative: solving energy balance equation)
Infiltration capacity after Milly (1986) (depending on soil properties and soil water status)

Difference between rainfall rate and infiltration capacity
Contributing areas derived from TOPMODEL; approach based on the soils topographic index

Soils-topographic index (Sivapalan et al., 1987) used in the TOPMODEL
Exponential decay function used in the TOPMODEL; maximum base flow is base flow at
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Fig. 3. Geomorphologic data; (a) land cover, (b) universal s
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Fig. 4. The result of sensitivity analysis for saturated hydraulic conductivity (SHC), bubbling pressure head (BPH), pore size
distribution index (PSDI), maximum root zone depth (MRD), exponential decay coefficient (EDC) and leaf area index (LAI).
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Table 2. Parameter estimates.

Parameter Value Unit

Subsurface flow at complete saturation (g;) 100.0 m’s™'
36 m’
Maximum root zone depth (RZ) 1.5 m

Exponential decay coefficient (/)
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