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DATABASE OF LOCAL METEOROLOGICAL FIELDS SIMULATED WITH MESOSCALE
MODEL MMS5 AND ITS VALIDATION
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Kazuhito FUKAO™, Teruo OHSAWA*, Susumu SHIMADA* and Takashi YASUDA*

ABSTRACT; Using PSU/NCAR mesoscale model MMS, database of 3kmx3km local meteorological fields over Chubu
and Kinki districts was created for one year from April 2001 to March 2002. The meteorological elements (wind velocity
and direction, pressure, temperature, mixing ratio, solar radiation and precipitation) included in the database were
validated with surface observations from 42 stations. As a result, it was found that the accuracies of calculation for
pressure, temperature and mixing ratio are enough to be used for practical applications as hourly values. Calculated wind
speed and direction have root-mean-square errors of about 3.0 m/s and 40 to 50 degrees respectively, which are
somewhat large to be used as substitutes for hourly observations. For solar radiation and precipitation, their accuracies of
calculation are overall not sufficient due to the inaccurate reproduction of clouds in the model, but the calculated values
can reach to a practical level as far as they are used as long-term averages such as monthly or yearly values.
KEYWARDS; local meteorology, MMS, Chubu and Kinki districts
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2 HEFE

RGBT I, RODIIVNZTNILRZE (PSU) EXRE RG> — (NCAR) THEIFFESNZ MM5
Uz MMS IR/ A — )V DGRBS E HREL . KRR, EYIRR, MRERE, fhaEE0sH
5 LW EREE E B LU BUET TV THS (Dudhia, 1993; Grell et al., 1995)  ZOET IV 4 KICFELASATRET
BV, BB EZ —EREERE T — YR T 224 I TREDKRESEHE T8N TES,

SEOFETHWEEIRERS, SRS IOANTT 52NN’ 1, R1ITRT AT —Fid &
BT A IBFFATE (MSM) RO R 5 — 4 (NO AA—Reynolds SST) 2 FVY, 6 BT 4 Koozt 77,
ZDORET AR BT EICIL, B8 5 B3R (EHE 2 psr, FEmEE, KR MR ., Hi b 5 2138 (EgE 2 5.
7y, &UE. K. HHEE) O F —IVREEN TS, £z MMS IZI3 S PHLEEDO S EAF— ACEROA T a
CHABEIN TSN, ITNSIEAGTRIZ DM (KIZE, 2002; Ohsawa et al., 2002) &[EIFRIC, &1 O LI
FELz. ZOSHTT. 2001 4£ 4 ADS 2002 4 3 AETO 1 ERIDFHEEITO =,

St

1 MM5 OFEEREER A

F1 FEEHEANT—F

SHE R 200184 H ~20024E3 H

FHRTE K[ETAY EBENTE MSM (6REHEI[EIRE, 10km#& ¥, 20/8)
W3R NOAA-Reynolds SST (LERIRIRG, 1° ¥ T)

BT 208 (HhFE~100hPa)

KEREF 3kmi&F, 161X 1524+

EYEAF— L Schultz microphysics scheme (Schultz, 1995)

B 23— A Dudhia’s long-and short—wave radiation scheme (Dudhia, 1989)
KEEBERBEAF— A MRF PBL scheme (Hong and Pan, 1996)

HZREAF— A 5-layer soil scheme (Dudhia, 1996)

FHENT A~ 32 AN

3 FRER

MM5 HEELNZ | REEOFEEE . KREE. 7AY 2B S K20 Mo Bl s BT 28 HifEE bk
U7z B 1 I SEBBLSONEZRT . N7 A RMS 322 (Root-Mean-Square Error) RUHHBIERED 3 DD#E
STEREAWT, BE, AW, ST, &R, KRKESL. BHE. BKED T BRI DWW THEKEOKRITZ1T-
7o LM B BEROFHEREII DN TR,
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3.1 EEX-ER

JEE < JEFID FH AL BV E TE (AR 6m) &5 2 18 (AI# 30m) . 58 3 & ([F14 80m) Dtz XSk T4l
iz o T S EIHLA D BOEEHEE S B CO I FIEL /2. A 8L R TO BT D % E & . BoE - BRI R E
MGEED#EREZNTNR 2, RIITRT, RIOFE BT EANC LBBO THO, FEINNO MEILE LI
BINAT AR RMS BRZED/)S— 1 57— KL TS, 23U, BTN TOLKRERII DOV THRIETH S,

FHERRIC BT DEFEDINAT A, RMS 382, HBREDOFLEEL 2N ZN-20.7%~10.6%. 38.5%~48.1%.
0.68~0.75 THY. LM ST TIEFN TN -11.6%(-0.83m/4) | 44.0%(2.88m/5) . 0.71 TH> 7=, RIKEC BRI
BT DREIDNAT A, RMS BHAEDETEITZNF1 3.88° ~12.32° | 39.32° ~53.38° THH, &M%
SEUTZNAT AL RMS BRZEQEGMEII 223 8.95° L 46.95° THo7z,

DONT, MM DFHESRZ HIRIBINC Lkl WS ERGER 1T 7, R VRO RM S 32 22% i sE 5L .
AR EEDbDE, FNENK 2 MOR 31RT . F2K 2 I20W T A FEERREES A TRUEZ, K 2
J:D BT EGEI K Z<SE AL T 2D T, RMS B HEORFHLEL TN ENHNS, 20

Kege A SEEEHIEEERIC G5 RMS BEOEIATEZ DL, BRI SIERENMETL . LR SHEREN T L
Téfk%k&‘é DOFYEGEOFEREE L, il CEXIEA | £ EULTHEOEE L2V s, BT
B s HAEEL AR 7B T RSB H LT T HEN 2 5, ﬂm DWW THRRRIC E I GRS EAYE
TU. ZRFRCFEREENW] LT 580> SR ETHE BN RTINS (B 3) . ZORKEL T 2 DDIENE
Z6N5, 1 ORKIZ, AR BT DEEO AHEE M THD, DFEO. JAHED KN BRI BIASALEIT 20
9, JAFIDFFFEREIME N DEAND D, 5212, ERIC HlT N EEREOD— )V ZHRK THHD
U T, A2 B 2 S RO [ERCBIC Jo THRAISN DY /) T F 4w IIsBRTH LI ENET 51
%, DEO, FBREDEN MSM (10km 447 Tid keSO — )L 2B 5% IEHEIC EBITETW N0
MSM 25 —#[E{bL7z MM5 D EREENE R TL, WIS /T T Vs AN eEL . MSM OFEEEAH) 1
AL, FHEBENT ET20EEZ5ND,

£ 2 AEOF IR E x 3 FAAOFEEERERE
waa | BWEEm | EFSmA) | N7 AmA) RMS#2m/A) HHBE R A @ | BsEm] N7 Aldeg) | RMSFEZE (deg)
H i 20 5.54 0.59 (10.6%) 2.66 48.1% 0.68 B 20 11.54 45.46
HHE 20 8.27 -1.23  (-14.9% 3.13 (38.5%) 0.72 HE 20 5.27 42.74
B 40 6.40 -0.95 (14.9% 2.96 @47.0%) 0.69 EE 40 12.11 51.84
B 80 7.33 -1.10  ~-15.0% 3.18 44.2%) 0.71 EE 80 12.32 53.38
HE 18 5.98 —0.87 (-14.5% 2.69 46.3%) 0.69 T 18 8.56 48.94
EH 20 6.71 -1.39  (=20.7% 2.66 (39.7% 0.75 EH 20 3.88 39.32
15 - 6.71 ~0.83 (-11.6% 2.88 44.0%) 0.71 R - 8.95 46.95
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3.2 [E-KERESH-F[E

S[EDOKE BRI, #EH ¥ ELT TR SENATOERMBETEE ANz, itﬁ(mbk?ﬁﬁ/ﬁéntl:(u?
TRA IR EEICBEL T & 2m @{ﬁéﬁﬁbstoéh &5 K6, FNTENEBHEICBITLRE. BE
LQUBOERERRT, SERSICBTEKED/NAT A, RMS 387, HBEGREROEESETEnTNn-T. 95hPa
~0.97hPa, 0.77hPa~7.97hPa. 0.99 TdHho7, FERIEAHIZ DWW TEENZN 0.10g/ke~0.81g/ke. 1.27g/ke
~1.48g/kg. 0.81~0.82 THD, KIRIZ DWW TIEFNFN-1.75°C~1.564°C, 1.33C~2.62C. 0.85~0.94 &fzo7=,
ZFUTC, S TOEMFEEDNAT AL KEN-2.180Pa, IRAEEDY0.36g ke, KiRAY0.43°CTHD. RMS #4741
SUED 3.30hPa. RS LAY 1.35g/ke. KRN 1.85°C o7z, IHIC &M S TOEMFEEO BRI, mrﬁ\
0.99, IRE LAY 0.81, KIEAY 0.91 THo7z.

DL ED#RENS, KJE, IBAL, QIRIE 1 RFEMEEL THBEIRNEIZ Eo TRODERDDEL T, -+ E AR i
ZBEHDEZEZEND, R TORIEFERENROKT TEADI. FHEIC AW O AR EIMRNTHT
BEERL TS, FRFITE. ZEBROEEN 10.7m THADIZ WL, MM5 DO &ZF 7 ROESIE 74.3m TH 5.
ZOEEZ 63.6m Do EULKEEE§# N 2A VO BRINSEHREL TA 5L, —8.10hPa ENSENMGHND, I
IR BEREE TR/ AT 2A-7.95hPa IZFEFIZIRVMETHY . BBEOFEBHOMIEHEHE S EHTELORE
REIIHHEERLTND,

£ 4 SUEOEFLH ML 5 KRGRE O TIFERE

g | /N7 A0Pa) | RMSEEEWPa) [ HBIHRE BPla | N7 Algke) [RMSEZ @A HERK
BB 0.97 1.17 0.99 Ay 0.18 1.97 0.81
3 5Ll ~7.95 7.97 0.99 3 Ll 0.81 1.48 0.82
H# 0.43 0.77 0.99 H 0.10 1.30 0.81
] -2.18 3.30 0.99 i 0.36 1.35 0.81
&6 S[URDEEEBEREE
Rl | N7 AC) [ RMSEZECC) ] MERE | gms | N7 AQC) [ RMSEZECC) [ HBfRE
B 0.17 1.39 0.94 Gk 0.93 2.18 0.86
AHE 0.31 1.84 0.92 W 0.30 1.66 0.93
2l 0.83 1.82 0.94 J\B% 0.62 2.01 0.90
Hifg 0.31 1.48 0.92 EiR 0.42 1.62 0.90
EXd -0.09 1.33 0.93 PIVE 0.79 1.48 0.93
WHT 1.03 1.83 0.92 N 0.53 1.68 0.92
N 0.88 1.89 0.91 Zi -0.92 2.62 0.88
5% 1.42 2.25 0.87 KO 0.94 1.85 0.92
1] st 0.36 1.78 0.92 E] -1.75 2.58 0.90
A ~0.10 1.48 0.92 Edkil 0.32 2.46 0.85
MA% 1.54 2.13 0.89 N1 0.89 2.01 0.89
FEM 0.80 1.61 0.88 3 0.53 1.57 0.93
il 0.86 1.86 0.92 A 0.80 1.68 0.89
H 0.19 1.57 0.91 MR 0.18 1.76 0.91
WA 0.49 2.28 0.88 RE .61 1.79 0.89
Eig 0.43 1.85 0.91
3.3 HStE-RkE

HEWRTO HHBOFERERRER T1TRT . HHRE 1 FEEL TE BENA T3 THHIEHH
BAL/z/2, 22Tl HREFEEO R ERGERE RIC DWW TEED T S, HFBIRIR TONAT ADFEEGEL 11.5%
~28.5%THD. RMS BRZET DWW TIE 31.5%~44.8%, FABIFREIC DWW TIE 0.61~0.73 THolz, TL T AZE
HUIZ AFRONAT A RMS 822, HBEREOFEEEEIZNEN 0.84kWh/MPday(21.2%) , 1.55kWh/m’day
(38.9%). 0.70 TH>7z, T2E 4 13 HHNT RINAT ADEZACERL THDAR, 12 A2 HLEUAZRT )
TR RS, MBI 6 A DM R SRR EA R EETL THABIEN 10D,

FER RO ERKBEGIEERKR, ROEHAIZBITINAT A%k 8 IRT . BAKREICDWTE. 1 K
ERHERE. HEEEORGE TIIEENRA T THo /220, ZETREFEMEIC DN TOREIC DN TE
EDTND, F R/ BNTNAT ZANENEN 629.0mm(39.7%) . —1043.2mm (—49.1%) LW SR E/RfEE R
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I — T, BATI 84.6mm(4.3%) ENWI/NS/2fEZRL , FERZKBDONAT AT HRFEDBENFEHEIIRENIL
Y SYV N

SEREEOZERMAMERESNT T 52D, L—F — -7 A AEFMEB L0 REEmEDZD /3 EH 5 1T
RY o L= — T X BN ET — 583, L —F =T do THE SN/ BIRBEK 3 1% T A5 AR TRIEL,
AR 0.025° | #RF0.03125° TR (9 2.5km 4% ) THAv 2Lz 1 BERIEK BT —FThH 2, BHlfE. FEMEE
iz B A F ORI, Fallik, FEFXSEAUTRERMENRSNSGRE, KW B TRAEZER/NG—2I
BWDODDEUURND S, TD—H T, FEMEIL —F — - T A AFWET — ¥ T ZE RSN TH 0K
BOESEKENEZHHEICIRA THBIEN DB, T2 RRICEKBORENDRENILS, K ETORK
BNZTELIL, ISITEBO AR TRKENDRN L2 EBRIEED KERBNWS RTINS, o TL—%
— T AFAEFRET —FE MMS SHREOWEDFIREMAA GO EEIET, SBRIDRVBEKEY YT T—5
ZIERR TEDRIREMED HHEEZ 5N D,

£1 ANBOEVSHERE ®
B &1 GWh/m’day)| /N7 R&Wh/m’day) | RMS#E kWh/m’day) | ABBIER%K 50
LHE 4.06 0.79 (19.5%) 1.51 (37.2%) 0.72 40
R 4.45 0.51 (11.5% 1.42 (31.9% 0.71
P 4.04 0.95 (23.5% 1.60 (39.6% 0.66 g 90
i 4.35 1.02 (23.4% 1.84 42.3%) 0.61 20
ER 3.61 1.03 (28.5% 1.60 (44.3% 0.72 5
(s 3.69 0.74 20.1% 1.47 (39.8% 0.73
BE 3.53 0.90 (25.5% 1.58 44.8% 0.69 0
A 4.38 0.76 (17.4% 1.38 (31.5%) 0.72 e
F3g 4.01 0.84 (21.2% 1.55 (38.9%) 0.70 s 8 8 8 &8 s 8 &8 8 g g &g
F E E X 2 82 R R E R & Z
o -] i o o o ?n S‘n ; b x o
4 HHEEBOARINAT X
£8 BKEBOFERE
Bals | BEMEmn) | 55 ME mm) N7 A(mm) daas | BEEmm) | EEmm) NAY A (mm)
J\H 1536.0 1391.9 -144.1 (-9.4% | FE% 2523.0 1750.2 —772.8  (-30.6%)
ZEE 1292.0 1191.0 -101.0 -7.8% | & 1110.0 985.5 -124.5  (11.2%
#H 1198.0 1034.8 -163.2  (-13.6% | /\#E 2125.5 1082.3 -1043.2  (-49.1%)
=i 1523.0 1203.5 -319.5 (2109 | EEK 2343.5 2498.1 154.6 (6.6%)
EY3 1477.0 1566.7 89.7 6.1% | T 1895.0 2040.7 145.7 (7.7%
v A 1473.0 1897.5 424.5 28.8% | /\E 2442.5 2039.5 —403.0  (-16.5%)
MR 17285 1593.7 -134.8 7.8% | & 1479.0 773.7 -705.3  (H47.7%
] 2480.0 2248.9 -231.1 -9.3% | BOE 2014.0 1679.4 -334.6  (-16.6%)
i 1435.0 1208.4 -226.6  (-15.8%) | 3E#& 1293.5 610.7 —682.8  (-52.8%)
B ER 1539.0 1405.1 -133.9 (-8.7% | Edtii 2451.5 1862.3 -589.2  (-24.0%
HAS 1617.0 1914.8 297.8 (18.4% | Jii8 1571.5 816.5 —755.0  (~48.0%)
FEM 1582.5 2211.5 629.0 (39.7% | 982.0 944.4 -37.6 (-3.8%
il 1688.0 2001.3 313.3  (18.6%) | A 1950.0 2034.6 84.6 (4.3%)
[ 1575.5 1721.9 146.4 9.3% | #HE 1393.5 791.7 —601.8  (-43.2%)
WA 1824.5 1649.4 -175.1 -9.6% | &I 3124.0 2392.9 -731.1  (-23.4%
E3=] 1755.6 1551.4 -204.2  (-11.0%)
@ L—F— -7 X AR E

© mEDZE
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4. &0

AT, AVLDRET I MMS 2N T, 3km 4% 7O BHIKSBOEEE | ERMITY . ZORERGEET2
D7z, G, B DV TIE RMS BN ENENHK) 3m/A, 40~50 BER<HD, ERISFIRIC DOV TIEL IS
135573, 10km #&FD MSM I IARIUTKEEIZ SN ERLTHY, %ISR EMREFEE{TZET, &
BAREEON EARAENS, K. KEKIRGH, IR DWW TTIEWETEREEZ AL THO. 1 REEL T
FERAART MR TESD, BHBIZDW TR, Rz FHUINAT ADEED 2 FREDEK
MBS0, UL H e S X EDBORENEBRIDGDIan->7-Z U ER T %, £el0I T Bl TE
Bk B FT R AN 1 BIRRER/NHECHoTe. LOLSTBRENL — & — - 7 A AR ET — 7 T
RSN BKBOERBEKENEZ ARICIRA THBIENOND, SREHEZHA GOELIHIID, BKEOE
WEEKES YT PR TESDDEEZ 5N,

HHEF
JBEHT — &2 R L TR 2 B AR AT RO IR E R bRk, B 50m 4 il B i = SR il
FOEBRTHAF BT EEILAL RiT5,
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