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#ilX [The Meteorological Effects of Detailed Urban Parameter Inclusion to Weather Research and
Forecasting Model on Dry Days (KB THET IL~DOFEMRETHHIFRR XT XA —F — 08 ANEER{H OKRIC
RIFTHE) ] LELT, TENLHERIND.

%1% lIntroduction (FFim)] TIX, B— F7 A 7> RBG, HTKEET N, #HiiKg L wROMHEEEMR
EOBET IEGFOMEE L T 2— Lz LT, #MABET VOS50 PRNKEER LI2E, #hick Tk
SERLEYOZEMBEEDOENEZHENCET VKBS EL 2 ENNETHLI I EEHML WD, e, K
STOMERL & MAINE - FHEIC OV TR TN S,

%5 2% [Theoretical Background (BEFRAOEER) ] TIX, #HRASRTT /VICEE T 5 BEELEBNE RIZ OV T
WARTND. BERMIZIE, RERKE TN TRETHEIT) LDDOF U R r—Y v 7Rk, #ifitiFRmo
BN IR D BT ¥ v/ E—FT b, BMORKA~DOREBLZ AT FHNIRELT HMENRT A —F —FF
Jb, B SEBY RSO BEERREIZ O OWTEIE L, K THEET 28 LW REOFIAE ST 2P LTV 5.

% 3% [Model Description and Improvement (BT /LDFEMELE) ] TiX, KRG IZBIT A HK[EET LV
DOFERNZ DN TR TW S, BRI, IWBAERSRET v E L THEHT % Weather Research and Forecasting Model
(WRF) OHEEL, 100 LA EOSEERE T XK 238 & LE 2 B R LRk - KERAS Y I 2 Lb—Ta VR
MBEEINTZH LWVHENRT A —%—FT )L, I =F 27 BAEHERER ) 55 5 N 7= B iR Botsm e
L, KEOFHME - MAINEZFHES T 2T LV OFEME R ~TWD.

% 4% [Impact of a Distribution of Improved Roughness Parameterization on a Sea Breeze Simulation

(L EHERT A= =Bl RIT T8 | T, MEBOEZT 2 » H 2358 L LIRS E %2 =7
L, KRG CTRETIH LW HER T XA —X—IC L B5HE, BEFEOHHT T A —2—Z X 55H5E, MEa%
ATHIAEICER U E A - BREL TS, ZORSE, OO mBEEMIC X2 KD IR # 812
KBS Z eIk, MFEHEREOBHRMENE LM ETD 2Rl TS, £O—J TRIROFEMEIC
FEERE TR bRV, E, RO NES~ORADPRIUC L > TRIE L, ZiU X KEKEME
FENLVELS 2D L, BRI X 5 BMAaKE A ELIR A L > TR 500m FRE E TRAZ Ll Ea i
ALTWD.

% 5% [Improved WRF Model Application at Major Cities in Japan (HAD XA H T 4 —~DkE WRF £
TOAOWEM) ] T, HABETHRIESNWIZHMTREET VAT « K- A HED 3 SO HICHEA L, i - &
LTS, ZORESE, ERIZT TR, K- A EBIZEBWNTY, 4% L FEBEOBTRETRREOM E
ERER LTS,

% 6 % [Sensitivity of Roughness Parameters using a 2-Dimensiuonal Idealized Case (FRABAL &iv7=%fi
FEBR) | CIE, W L B CoEl S L S AV EHE SR T, AR TCRET L TE I LW IR X T A —
=D DD EFJRINCEL ST BT, ZARKR TR RICKIETRELZH TS, ZO/RE, FHLn
MR /NT A — & —(THIR T O BREVAE B S 2 2R 130 72 <, JREIRIESh 3T X 2 RGERIE - S5 E E R LR
DERBHNCEBER AN AL THHZ LR LTNA.

% 7% [Conclusion (Fim)) TIX, KX OMRE LV ELd, SHDOEREIZONTERTNS.

PLEEF DI, RF@SUTI, #H oMY GIS FEMIZIE SN H LR EHE T A — & — %8 A L7148
HRSEFHE TV, ORI - fEREE - EABEED LR Y, zogitom bicEm L=z Thy, T
Pl TEEEGGHITES. Lo, L (%) LLTUMER L LOLRDOLND.

%« FRSCEE BRI, FI3L 2000 2 & 9532 300 354 1 M9 ORI 572, b L<ITTEL 800 5% 1 FRH L T 723wy,
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The importance of new aerodynamic roughness parameter inclusion into weather models,
such as the Weather Research and Forecasting Model (WRF), was investigated. The research
was motivated by the need to continually improve urban representation in weather models. A
new aerodynamic roughness parameterisation for zero-plane displacement and aerodynamic
roughness length was recently derived from large-eddy simulation using real urban
morphology. A 1-km resolution of the new aerodynamic roughness parameters were
incorporated in the single-layer urban canopy model of WRF and a modified WRF model was
developed. Three studies were conducted to evaluate and apply the model. The first study was
conducted to evaluate the simulated meteorological parameters using ground observations
and to investigate the effects of actual roughness distribution in Kanto region to a sea-breeze
simulation. Results show better agreement in the modified model than the default model
when comparing the simulated near-ground wind speed with selected observation gauges.
Simulated clouds were also found to be affected by the surface roughness. Reduction of sea
breeze intensity in densely built-up areas was simulated only in the modified model.
Roughness influences the evolution of boundary layer with higher peaks at areas of
convergence and roughness. The second study was conducted to expand the testing and
application of the modified WRF model in other cities such as Osaka and Nagoya. Here,
improvement in simulated wind speeds was confirmed. The urban area of Osaka distorts the
sea-breeze front and also horizontal wind speeds were reduced at several hundreds of meters
above ground. Lastly, an idealization of WRF was introduced to test the model’s sensitivity to
urban parameters. The wind speed improvement found in the earlier studies was highly
attributed to the updated parameterisation of aerodynamic roughness length. Displacement
height was found to only have a similar effect to hills but only has little to the energy balance.
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