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Annual Simulation of Mesoscale Meteorological Model over the
Kyushu Region and Its Statistical Evaluation

Yasuhiro YOSHIDA, Akira MATSUI and Itsushi UNO

'E-mail of corresponding author: yasuhiro@riam.kyushu-u.ac.jp

High resolution meso-scale meteorological model by two way nesting technique was applied to
simulate the annual variation of meteorological fields over the Kyushu Region. As a mesoscale
meteorological model, RAMS (Regional Atmospheric Modeling System) was used and all of cloud
microphysical processes for precipitation, cumulus convection, boundary-layer turbulence and
land-surface processes options were used for the simulation. Model results were intensively
examined with the Japan Meteorological Agency’s observation data within Kyushu area. Statistics of
the mean, standard deviation, RMSD, MBE, Skill score and Threat score were used to evaluate the
agreements between observation and model fields. It was found that the model results explained the
daily and seasonal variations of wind, temperature, relative humidity and precipitation field very
well. However, model precipitation field underestimated the precipitation amount especially during
the summer season, and overestimate the summer time temperature at the Pacific Ocean side
stations. Overall agreement of annual mean wind speed and temperature was within the error range

of +9 % and +4%, respectively.
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Fig. 1 Configuration of model domain. () Grid 1 (b)
Grid 2. Contour lines are the elevation
for 200, 500 and 1000m height. Dots indicate
the location of meteorological stations.

Table 1 Specification of computational domains.

Horizontal resolution 10km 2km
Horizontal Grid 70X 70 139X 172
numbers
Center of Model 32.0°N 32.5°N
Domain 130.5°E 130.7°E
Polar Stereographic 32.0°N 32.0°N
Center 130.5°E 130.5°E
Vertical Grid spacing ¥ 100m~ 100m~
1800m 1800m
Vertical Grid number 20 20
Nudging time scale 10,000sec 10,000sec
Time step 30 sec 10 sec

1) Lowest vertical spacing is set 100m and expanded 1.2
times until reaching 1800m

Table 2 Specification of RAMS Option used in the present study.

Basic Compressible ; Non-hydrostatic
equations Boussinesq approximation
Horizontal Polar stereographic coordinates
coordinates
Vertical Terrain-following o2
coordinates '
Explicit Micro-physical process (Cloud drop,
microphysics | Rain, Pristine ice, Snow, Aggregates,
Graupel, Hail )
Cumulus Simplied Kuo Scheme
Convection
Surface LEAF2 vegetation model
Parameteriza- | Monin-Obukhov similairity
tion
Upper and Large-scale nudging with ECMWF
Lateral metrological data
boundaries
Atmospheric | Two-stream model containing the
Radiation amount of micro-physical
Turbulence Horizontal: Smagorinska deformation
Vertical: Turbulent closure model
Level 2.5 7
Numerical Hybrid scheme
Scheme
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FHFHE L Z —ECMWF (European Center for
Medium range Weather Forecasts) @ Advanced
Operational Analysis Upper Air Data (K FEAEMGREE 1
E. $hE ¥ E @K E 1000, 925 850, 700,
500, 300, 250, 200, 150, 100, 70, 50, 30, 10 hPa) ® ¥
FART vy NVEE. BE., BNBE. KEEERSS
OF—Enb, FHEHRE - FTEERANO 6 BMEnER
REMT—2 2R L. PROCERCB T 3RMELT
— & & LCHEGMICHEICERYAAK, RAMSDZ'Y
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BEOMBEHMBIEREZ b LT —Z _X—2 %2 /Er L. #
RO LB R ARHEE(FA0)D 1335 D -
BE A T & ZoblerTERICER L THWE, £/, #K
D EHEIEE(SST) i National Center for Atmospheric
Research(NCAR) P RHEE L TWA LRI EA v v a
D20014E D% A OFHE % ATz,

FEFYFLinux 7 7 R ¥ —#E#(Intel Xeon 2.0
GHz 11/ — M)Wz kv, 22CPUFIFHEE— FTT-
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SHEELL,
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HINIT R E T D AMeDASOERIFF 2391307 Fidb v |
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TRV, TITREEZETOHBT —FNOEE. &
B Bk E AHEEELTTNVOREORIEIZH VW,
FALEESEEIX, Table 3ICRLEZBY TH 5
(Tablelz ik, &HADEMFEYEE, [IROEHE &
TFAFERLRLTWAR, ZOHERITA3TITI) ,
B A DEE Zows. AIEFTOFKBEEH. ET LD
R#ED 7Y v RUEE Zemad REFIZFE L7z, RAMS
EFNVE, RAZ v H— FEFEAVTEBY, T
FIBADAEL KEPEZESEIL. M LF T Tm T
Hb, ZhICHL T, RETEOREOHEREIL.

Table 3 Meteorological Station Information and Annual Averaged Statistics.

Station |Latitutde{Longitude| Zgobs | Ha | Zoma | WS(m/s) ows | Temp(C) 0 Temp
°N ‘E m m m | (obs,mdl) | (obs,md) | (obs,mdl) | (obs,mdl)
Hirado 33.21 129.33 57.8 | 11.0 | 60.4 |3.50,3.44]1.19,1.17(16.3,17.1| 6.16,6.25
Fukuoka 33.34 130.22 2.5 1245 | 10.6 |272,3.13|0.80,1.15|17.1,16.9| 6.92,6.62
Tizuka 33.39 130.41 371 {11.1 | 21.6 |{2.10,2.240.70,0.75|15.9,16.5 | 7.22,7.18
Saga 33.15 130.18 3.6 | 56.2 3.1 3.08,3.120.98,1.04 | 16.7,17.6 | 7.28,6.73
Sasebo 33.09 129.44 16.7 | 13.1 74 2.30,2.2710.71,0.73 | 17.0,17.2 | 6.82,7.20
Hita 33.19 130.55 829 | 10.6 | 109.7 |1.42,1.3210.42,0.48 | 15.7,16.4 | 7.65,7.48
Oit'a 33.13 131.37 46 | 19.8 9.1 2.52,2.9010.63,1.04 | 16.8,17.7| 6.81,7.18
Nagasaki 32.43 129.52 26.9 | 187 | 52.7 |2.25,2.84(0.77,0.82|17.4,18.4| 6.72,6.02
Kumamoto 32.48 130.42 377 | 148 | 151 |2.34,2.50]0.68,0.76 |17.2)17.1| 7.38,7.34
Aso 32.52 131.043 | 1142.8 | 10.3 | 1105.2 | 4.48,4.21 | 1.48,1.48 | 9.9,10.1 | 7.24,6.74
Nobeoka 32.34 131.39 19.2 | 13.2 14.2 [2.837,2.6610.72,0.62|16.7,17.4 | 6.60,7.73
Akune 32.01 131.12 40.1 {134 | 29.8 [3.27,8.7710.94,1.23117.6,18.4| 6.32,6.21
Hitoyoshi 32.13 130.45 1458 | 12.1| 117.3 {1.47,1.2810.51,0.55} 15.6,15.5| 7.23,8.28
Kagoshima 31.33 130.33 3.9 | 449 7.9 3.32,3.28 10.78,0.99 | 18.9,19.7| 6.54,5.60
Miyakonojo | 31.43 131.05 153.8 | 11.7 | 148.7 | 1.92,1.86[0.59,0.66 | 16.6,17.1 | 6.78,7.04
Miyazaki 31.55 131.25 6.3 | 20.3 4.5 3.17,2.76 1 0.89,0.68 | 17.7,18.2 | 6.48,7.07
Makurazaki|[ 31.16 130.17 29.5 | 10.4 | 25.5 [4.09,4.52]1.09,1.44|18.3,19.1 | 6.22,6.00
Aburatsu 31.34 131.24 29 | 146 | 0.28 |4.67,4.19(1.06,1.27|18.3,20.7| 6.16,5.02
Ushibuka 32.11 130.01 3.0 |206| 11.1 [266,2.85}0.68,0.91}18.2,18.3} 6.32,6.13
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Fig 2. Time variation of temperature, wind speed, relative humidity and hourly
precipitation amount for April 2001 at (a) Fukuoka, (b) Kumamoto and (c)
Miyazaki. The unit of precipitation is logarithmic scale. Black symbol + and
vertical bar denote the observation from the Japan Meteorological agency and red

lines denote the model simulation.
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Table 4 Categories of score calculation
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Fig. 3 Annual variation of daily mean temperature, wind speed and precipitation rate for
year 2001 at (a) Fukuoka, (b) Kumamoto and (c) Miyazaki. The unit of precipitation is
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Meteorological agency and red lines denote the model simulation.
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Fig. 4 Monthly variation of averaged wind speed, Skill score, RMDS-ws, temperature, RMDS-temp and
precipitation Threat score at (a) Fukuoka, (b) Oita, (c) Kumamoto and (d) Miyazaki. Open symbol
indicates the observed monthly mean wind speed and temperature. Error bar at the 1 and 3+
raw figures indicate the modeled standard deviation for wind speed and temperature. Shaded box
of the 4*h raw figure indicates the precipitation Threat score.
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