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Table 1 Model configuration

Dynamic Framework

Nonhydrostatic and fully compressible(3-D)

Coordinate System

Vertically-stretched terrain-following grid(43 layer)
(Lowest level is 40m AGL. Model top is 16 km MSL)
Rayleigh damping is applied to the upper 1/3 of the domain

Solution Technique

Mode-split with vertically-implicit option

Divergence Damping

divergence-damped Acoustic calculation

Top O Bottom Boundary Conditions

rigid wall

Lateral Boundary Conditions

GPV from Regional Spectral Model(JMA)

externally-forced boundary conditions

Computational Mixing

4th-order

Advection

4th-order,simple positive definite scheme for water and TKE

Cloud Microphysics

3 ice-phase Microphysics(Lin-Tao)

Cumulus Parameterization

Kain-Fritsch(only for stepl)

Subgrid Scale Turbulence

1.5-order turbulent kinetic energy formulation

Surface Layer

bulk aerodynamic drag laws with stability-dependent

Soil Model

1-layer Soil and Surface Energy Balance Model(ISBA)
11 Soil Categories, 13 Vegetation Categories

Longwave and Shortwave Radiation

Atmospheric Radiative Transfer

Table 2 8/14 simulation domain and simulation period

‘ step H center(lat,lon) ‘ grid number ‘ Ax H start(initial) ‘ period ‘ At ‘
stepl || N34.600 E135.40 92x52 16km || 8/13 21:00JST | 21hours | 12sec
step2 || N34.800 E135.86 7282 4km || 8/14 03:00JST | 12hours | 5sec
step3 || N35.370 E136.86 68 %68 lkm || 8/14 03:00JST | 12hours | 5sec
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Table 3 Reclassification of KS202

‘ No. ‘ KS202 H No. ‘ reclassificated dataset
1 paddy 5 paddy field
2 farmland 4 farmland
3 orchard 4 farmland
4 other tree plantation 3 grassland
5 forest 2 forest
6 wasteland 6 bare soil
7 | building A(high and mid-rise) 7 urban area
8 building B(low-rise) 7 urban area
9 main road 7 urban area
10 other land use 6 bare soil
11 lake and marsh 1 water body
12 river A 1 water body
13 river B 3 grassland
14 sea coast 6 bare soil
15 unknown 1 water body

Table 4 Reclassificated dataset and vegetation classification in SiBUC and ISBA

‘ No. ‘ reclassificated dataset H No. ‘ SiBUC H No. ‘ ISBA
1 water body water body 14 Water
2 forest 03 | Broadleaf and needleleaf trees 06 | Deciduous forest
3 grassland 06 | Short vegetation/C4 grassland || 03 Grassland
4 farmland 09 Agriculture/C3 grassland 10 Cultivation
5 paddy field 10 paddy field 10 Cultivation
6 bare soil distributed to other vegetation in the same grid equally
7 urban area urban area H 01 ‘ Desert
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Table 5 Comparison of simulation with surface ob-
servation (RMSE)

ISBA | SiBUC
Wind direction(16dir) 3.2 3.3
Wind speed(m/s) 1.0 0.9
Air temperature(0 ) 1.85 1.47
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Table 6 8/15 simulation domain and simulation period

‘ step H center(lat,lon) ‘ grid number ‘ Az H start (initial) ‘ period ‘ At ‘
stepl || N34.6000 E135.40 52x52 16km | 8/14 21:00JST | 21hours | 12sec
step2 || N35.800 E137.00 148x148 1.5km || 8/15 09:00JST | 9hours | b5sec

Table 7 8/14 simulation domain and simulation period

‘ step H center(lat,lon) ‘ grid number ‘ Az H start (initial) ‘ period ‘ At ‘
stepl || N34.600 E135.40 52x52 16km || 8/13 21:00JST | 21lhours | 12sec
step2 || N35.800 E137.00 148x148 1.5km || 8/14 09:00JST | 9hours | 5sec
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Fig. 42 8/15case2 12:00JST-18:00JST accumulated
precipitation(mm) in the simulation
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Numerical simulation of the atmospheric field by the Advanced Regional Prediction

System(ARPS) during the intensified observation period
of the Lake Biwa Project (Part II)

Kazuyoshi SOUMA*, Kenji TANAKA, Eiichi NAKAKITA* and Shuichi IKEBUCHI
* Graduate School of Engineering, Kyoto University

Synopsis

In this study we coupled an advanced land surface process model(SiBUC: Simple Biosphere Model
including Urban Canopy) into a mesoscale numerical atmospheric model(ARPS: Advanced Regional
Prediction System) . We carried out a simulation of local circulation within the Lake Biwa Basin during
the intensified observation period of the Lake Biwa Project 2001 and compared the simulation results
with various meteorological observation data. We also carried out a simulation of a heat thunderstorm
which occurred within the Lake Biwa Basin during the same period and found that both local circulation
and atmospheric environment are important for prediction of such heat thunderstorms.
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