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GNSSHHHGEIE 72 -\ T FEELER A D 72 D DE km A7 — )L D PWV 73 1R i
Estimation of Several Kilometer Scale PWV Distribution using GNSS Slant Path Delay

for Monitoring of Cumulus Convection

ANGIEE g
SHOJI, Yoshinori*

e
IMeteorological Research Institute

EEREE NI 2 A7 L (Global Navigation Satellite Syster® U 7% km A —)L D n[ [k & (Precipitable Water Vapor:
PWV) 53 i 2 TS 2 TiERIRERT %, CTOTFERBIHE NIZBROMNMHN 5. GNSSHTIC & > TH SN KIERE R
& RIEATMCHEE LTl < O 25 T OREREBIE R & O2ZFIHT %, KZEKEED EE & & IR >
T2ERET B &, WHEDAEZ O TEIMRD S HARDTT D PWV A ZH#EE T E %, Shoji(2013) Tld /K&K DIE—
Kk 7773 Water Vapor Inhomogeneity (WVEEREZ R Uz, THUSKIE NS Uiz SPDOR 5D E  (REHE(R )
ELUTREREESND, WVI FEETIRBIHROANCEIT bz, T2 THMTT S SPDJHO PWV 4Jfidi, #1
FROIF S DE L F MO ZRHT %,

COFEZHNT, 201245 H 6 HICHIKIED CIXTHIC K EG#HEL 725 LI EDBIEICOWT, PWV D71
AT Ulze T OBEIZ. [EHZEO _EIRKE L — X —ORIN 5. BHTHESE U2 km A7 — )V OREELE D EED,
BBFAED 1R ERRERNICHEER S TV % (Yamauchi et al. 2013) %51~ (2012)I1C & % iR EIEER 1122 E 7))V (NHM) 5
BRCIE. BIEOEL sSkm FEEE OFEIIC 18mm/kmic £3E 3 5580 PWV AR HEHE N TV iz, 5 17km kRO E 1
Bt GNSSEIHIHED S I S Nz PWV 24 Tl DX 5 BROWAEIZRE I NERV, SHIERT % FiETlk, BE
JA0TD PWV A D5E(EMEREH TN TV,

UL, T E Nz PWV AENIRAKTE 8mm/KmAFEE T, NHM 7V K BFRO 12 EIct EE -7, T
OHHIE —DOEZONS, ULDRBNNEEEOHET THS, NHM ¥ 2 2 L— 3V THEEI N PWV A DR E
Wi, B kmPEOHEBTH D, T 17kmBEMEOBRS TlE. fiEICRANH %, &5 —DI1d SPDOBTH S, 4l
Tl GPSEREDOAZHNT VS, GPSH#EIE 20144F 1 ABIE 30 MAEH T, HARTIZEN A e 2 UL 6-12
BRI K> T2 T 5. FElORRIEEOKSEL, SPDOINEIEICITT 5728, HAHNEHIE FZ TR O
7V, B2 OEREZFIHT 208D 5. [FH LT TlX GEONETIC, #2500 GNSSEIIN ATREA R 21T, 2013
H£5H10HEK D GPSICINZ, HEXTEEE (HA) & Glonass(2377) OBHT — 22t 2 HIE LUT-. HETIE GPSLL
N EOFHATREIC DWW T LT %,

F—TU— R AVRG, KK, BERITESRY AT L
Keywords: Mesoscale meteorology, Watervapor, Global Navigation Satellite System
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ERIERE S AT LW AY y 27— )LD r]BEKEDAHEICDOVTDY I a
L—aV

Numerical Simulation on Retrieval of Meso-gamma Scale PWV Distribution with the
Quasi-Zenith Satellite System (QZSS)

KFE)I] [E2E 1 ; Realini Eugenid ; iy 54 2 ; HrH B !
OIGAWA, Masanort* ; REALINI, Eugenid ; SEKO, Hiromi# ; TSUDA, Toshitaka

VRURKRAAEAF BRI, 2 SRS T AR T
IResearch Institute for Sustainable Humanosphere (RISH), Kyoto Univéidigteorological Research Institute (MRI), Japan
Meteorological Agency (JMA)

HERTHE# A (Quasi-Zenith Satellite System: QZS8)GPSHi/E (Global Positioning Systein DAz iE 1 & #lE 7 )L D
HhZERW, XYy 27 —)Lonfk#/kE (Precipitable Water Vapor: PWHHIED Y 2 2 L— 3 U EfT-> T, 2B
fREEDFMITlE. ERD GNSSK S L [AkkIC QZSSE GPSOIf 10° LU EDO MR T — X % v % T, QZSSHi
REOREANADENMET — 2 ZHW S FE. GPSHEEDRGIADENHRT — 22 W\ 5 FiED 3 FETHELN
PWV Z LEEZ U 7z,

BUEE T IVORF 5 IS GPSZERNDH 2 LIE L., ZOE FO/KEKEOMEMEMTH S PWV OEEE, il
D 3DDFETRDT- PWV (PWVG, PWVQ T PWVHG) & dD RMSE%Higd % &, WAk D ihd % 57081 Tld.
PWVG,PWVQE T PWVHG O RMSE X ZNZ1 2.78 mm, 0.13 mm, 0.59 middH - 7z, PWVHG Tl. bl
W GPSHED AN D D ORFZINCHK 2 mmOEDAEFENE L2 DICH L, PWVQ DA TIE, QZSSHED ANED
DB KIEME TR E S T2 REGINNES o1z, £, GPSOMERED QZSSK » LI TR EL ZLHT 5728,
PWVG & PWVHG DR PWVQ DIEHERZ X D & KEL BB HEN D> Tz,

PWVG,PWVQDIKF-574i7%2 PWV DEAA L LT % & BEEDO IS ND WIS XY y AT —)IVOMIN 57
HH, PWVG TIEHEEENTLE I DICH L, PWQTIEAY y Ar—)LOFiZ & 52 Tz,

DL EoO#ERIE, B s GNSSZEMMZ VT, &b EW I B 2 N R OWHAREIE SR %2 > T PWV Zfi#hd
HHET, HEHRICIED AV y AT —)VOIKEKEIHEHTE 2 H2RLTEBD., TOEMREDT— 2% XYV ETIVIC
F{ET NITEREO THIEEZNETE 5 LEADBNS, FHC, BRERED SOAICERRRIFT T 2 HABTIE, ¥
KIS QZSSEFIFT % 5 THEDVINE W T — R 7z B IC il © & 5 FHVRE Nz,

F—U— R Ak, ERTHIERE O AT L, B, JFR 12 E TV
Keywords: precipitable water vapor, Quasi-Zenith Satellite System, thunderstorm, non-hydrostatic model
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K[BRTBIE R 75— L — X TRDIEH R D T — X A5
Data assimilation experiments of refractivity distribution observed by an operational Dopp

Radar of IMA

R N fil:E e E L = o
SEKO, Hiromu* ; SATO, Eiich? ; SAKANASHI, Takanor?

L SR FEATIJAMSTEC,? KISHRZEAT,  KRIT
IMeteorological Research Institute, JAMSTE®)eteorological Research Institutelapan Meteorological Agency

Ry 7T —L—R N HEHM LIz EN T, EEHIE T EOEEV TR L TR, TEREDIE, BREE EOKEKFICK
DEAES %, BIONMIERD SEEREZEH T2 C e TENR. BRI FOEITE, kb bKRGKERKIRDER
EROHTTENTES, KETTEEICEHLTVS Ry TI—L—Xh 5k EREME L, 7—ZEkic X >
THEWEET IV OYIED FEO/KERREZUETENUR, /RtSRZs | 2R TEFROMILEDOREFD TIROMEE

f_ DI T E %,
ARE TR, KETOHEDOH KL —XTROLNTZI1Q T— 20 5 B TR DOIFRZ L2 K Ry > > 7 )V

WV T 4V E—TRIE LTSI DV THE T %,

i . AEO—IIZ. FtE TEERSYIHN DD L —X— T a—(itAERZ WO T2 KER IS RO TFiE O
BXU IR A— 8= ¥ a— RS T 075 L) IS8 3 TRAK « SIS E 9 2 HIERZE il | ICBIS 2 W78
WERTY, TR LTE#NZLET,

F—U—F: Fu 7 I—L—&—, %, K&, 7— 2k
Keywords: Doppler Radar, Refractivity, Water vapor, Data assimilation
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FOERBEL Y —3y FU—F7 ESBZORERICDOWVT
Overview and future strategy of docomo Environmental Sensor Network(ESN)

PP A7 10 I 2 i g2
TSUBOYA, Hisakazt* ; HIGASHI, Kuniaki ; FURUMOTO, Jun-ichi

INTT Fa€ T4 T7YR—FEIRAHEGEL, 2 s8R EIZE T
I Division of life support business promossion,NTT DOCOMO Corporati&gsearch Institute for Sustainable Humanosphere,
Kyoto University

NT T FIETI& 20084 & © REOHEHEMR 2 1HH] U TGk « BREHMOBIIZITO, FrLuihar 7>y
EUTRMZTT> TE Tz, AMHRIIICHKR T & LT, B, 2. VAT 7 L2 DT DR TH %, 57
BIFEHOEHRER Y 20 R LB, HRZEHT 28Rk 02 SSIKIEENSH U TEREEL, K0 iE:
By P Y= 2R TS PETH %,
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i BB POTEKA EAES IR ZHu0 & U 72 AL TR D IR
High Dense Ground Observation Network "POTEKA” in Gunma, Japan

B SR A BT B msE R Fhth ; ARE B i s
MAEDA, Ryota'* ; YOSHIKURA, Tomom|1 KURE, Hirotakd ; YADA, Takuyal ; MORITA, Toshiaki ; IWASAKI, Hiroyuki?

VR SRS, 2 BES A 2BE A0

IMeisei Electric co., Itd.2Faculty of Education, Gunma University

PHEBLHRNES I, PSR O 0/NVI% 55 POTEKA Sta.(POTEKA: Point Tenki Kansokw) 7 < & RERbE
POTEKA Lab. Z[#¥ Uizs ZN5ZHWT, it BEZESOWMIIO T, AWK T POTEKA 70y 2 7 | Z
FREE., RGO ER, ECRHE TR, BETEH). B2 - TxVF 8, ERAEEFICRITA I & z2H
FIC, 20134 8 H X b Bl BINIIR A G H O ILREFER 211> TV %,

POTEKA Stald Xl « FHRHEE « BIAUE « & - HIRZ 1 90 THIE T %, ek e g U2 tia&gatic kb, #
EBIE OREENA TR TE %, POTEKA StaD#lll7—21, 757 REEE (POTEKA Lab.)ic X - TUE. #et
NS I NG, 7—Ri&, FHY 7 o277 LT, BERO PCIEZ 7 Ly MiKic KD WEB MERRETH %,

FERE ELOREBAIRT TH N OO/ NH22RE 14 17, [BIT AL 3> ¥ = (SAVE ON)4A1 71T dDEt 55 A1 A ORISR (5 1.5~4km
Mk ZHER U7z (K Do 7ERK DI WA ETINC X 0 fi Tl & S HICHE LIC I 2 R G 1S 2 A 5 2 &N
T&

AFELTIE 1. I X 2 RFTR SRR OENR 2, AL TORPEN R, 3. HIRHZEE « BRI OAREEFIH %
EFRBANEROEIED R E NIZHFZENT B,

BWEE AR OY 2 MEENCH 2D T (FR) B (FF) £— 7 A VB iE POTEKARED T 12 THE £ Lz,
T TICHFLH U BT E T,

F—U— R %, V7 —% g8, 2y bU—7 B
Keywords: dense, big data, instrument, network, observation
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20134 8 H 11 HICRES IR mileii « Bk CTHA LIz XD 28— b~ Otk R
Observation of downburst in Takasaki and Maebashi city, Gunma on 11 August 2013

BT T MA ST R RSE 2 AR R
NOROSE, Keiké* ; KOBAYASHI, Fumiaki' ; KURE, Hirotaka& ; MORITA, Toshiak?

L BRHIER, 2 R A
INational Defense Academ3iMeisei Electric

20134 8 11 H 18H» 5 18HFUHIC AT TREE R Ml « BiAS T CIIB L WEWFEAE L, 28mEN LT, /D
RIS ET POTEKA 7% Fi W 7o s S G LA Toe M e R oM G & b 28 A 7e (BFEugEh 2014, A5 T
&, i S DOREZA LN D T OZERDRKR Z2E 589 5. ZeEFEERRIC I Z 1 FOKGRERE Kl « XU - BEL - &
W) ORERINZHZ &, TNEDKRELREDH THRICKUEICHE GZLAH DNz, 17:42~17:59ISTC 1.3hPa 17:53
~18:07JSTC 1.9hPaD&T -5 (pressure jump. ZDEFGHICEJE T (pressure dip WIS iz, Z2@E DO o
MTHFRBROEANHER T E 2 TOXREDRFHEZALIE, REBEERTIED LF (pressure jump Peak2 /179 %1
T, MHXIC/NE 7% pressure jumpgPeakd DRI TH D, ZNHIEAHA M7y M X% pressure jumgPeak) &%
7 VN—A MZ K% pressure jump(Peak? £ ZH5N5. EHIC, ZTNENORIRICIIRATHIRKTELRIC X % pressure
dip MBIl SNz, MOKRELEZEHS &, Peakld &M UEIRDOZEFE FHORFNCHIL L TW iz, £z, AFHITIE
EELEOZIHNT/NE o7z, Pressure jumpZEfinfizz L— X —Ta— S S B TH S &, PeakldiiT a—
HORTHICNIE LN SET LTV, ZOETHEK 10m/sk R 5h, Ta—0FBEh#Eg e —8 Lk Zn
WL, Peak2dTa—a7 il L, ZOBEEEIZH om/sk HiEE 57z, Peak2d pressure jumpdif 20~30km
DIRERr—)VH LTz, 18:19JST mikGHl 7 5G 6 Tld i KB EuE 23.4m/sz5l#k L, 18:20JSTICH51) % Peak2
ONEIFHEHIRE & - LT eh b, MBHNICE L INIHBIZZT UN—ZAMIEBEDTH -z L iimD
Fs5nie.
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NUERY —T A XTI K OB S N7 dE#ROT VU 7 ORI 4 & b — b

7 AT Y RXREIROMGEE—20134 & 20074 D LR _
Helicopter-borne thermocamera measurements of surface temperatures in downtown Tol
-Comparison of 2013 with 2007-

AN RTT T BT AR RS TR BT L SR L AR K e 5 — 2
TSUNEMATSU, Nobumitsti* ; YOKOYAMA, Hitoshi! ; HONJO, TsuyosHi; ICHIHASHI, Arata! ; ANDO, Harud ; MAT-
SUMOTO, FutosHi ; SETO, Yoshihitd

U HURRERBERL AR ST, 2 THERE, 3 BUL BRI AL B R
1Tokyo Metropolitan Research Institute for Environmental Protecti@hiba University,>Tokyo Metropolitan Research Insti-
tute for Environmental Protection/Tokyo Metropolitan University

FITIEE— 7 A 5 7 FRG EHBRIRE(LOMEITIC K D @ 100FMIC ISR 3 C ER L, BAPIESF S X &
XRP CHRAERICHEZRIEL TS, O, REMERERZAIA TR, COmibOREZ EMHICIEREY 2
Letlic, INKTIKFMENTELHRGEHICBITI B — 74T Y FRRFEEDONRZMGEET 5 Z & T, #AROMfERIC
HI ZHEMRZITT> TV 5,

HHOL— 7 A5V RICET A28 2 2 L— 3 YI3BE L DRITRIC L > TIThNTE LD, ZOEELKR
AAELE 72 B B OZERIRGE ORI 2 IR 1 N—F B BT — 2 DIRE LTV B, ABISE TR, 20134 8 H 19
H& 20074 8 H 7 Hic, KAMAHIXZFLE LIEREERLIY 72505 E LT, NV a7 Z—IC X 3 HELmREKES
i OB 72 F2hE U 7z

Oe Y Y R22ANY 22— —F k L—Y (NEC =AM R /) A T TS7302; WE K EAT © 8~14%
A7aA—=kML) ZHBEL, #1610 XA—MLOmEH, S, BHE (1 28E) Lkl (2 1 KFE) IR mREZFHI L
Too BAHROMMGEIIH 2 A— MV TH B, K[REHEHBISHER THLIL TH O, ekl 33 Chiitg, BiE
FOOWFENDEBL Tz, Tz, BHIFMENCIBW T, 2013FED /M 20074F X D & @iRRIREN VTV iz, &
B, BRI Y 7 O—E8&. 2020FE0OH A V¥ ZICBIT ATV Y aA—A (FE) IKhk>TW\W5b,

BN 5135 N7z 201345 & 20074 DB [ OMI K FiE 016 72 fifAT U 7oA SR, 2RICIE 20139 D750 20074FIC kL
NTHIRERENES NS DD, W BEIOFEFRMX S, Fiic ©VAVER S NGBV T, Wil m
REDKTHREDENT: (FRIBHD, 72720, HREOHINROBODEEL TOHAEENLH D, SBREEICHNTT
ZRENDH B, Fio, BFER%Z Google Eanthc #5327 & UTREL S FANIAS R, HX D382 p CHIZR RS HVF
ICEW R E DRI A B N,

&5l RN T B AL ORFEC, B &AM OMEKIREO2ER, Thic, ST & ORREIRED
ke RZEREDRBRZREL., TNODRRICDOVTHLHRKLIZV, ZTOM, HEHERDER L TV % <SRBI
MOV THINT T B FRETH %,

F—T—F: ANV AT EZ—, T—EH AT, MERERE, "L 7, b — s 715 2 PRI RMEE, 3= H

Keywords: Helicopter-borne measurements, thermocamera, surface temperature, downtown Tokyo, verification of measure e
fects on urban heat island, extremely hot days
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Surface Temperature Difference between 2013 and 2007
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Jey B2 R D FEAENT N 9 % 5 Bl D552 o
How Does A Typhoon Affect The Local Downslope Wind Hirodo-Kaze In Japan?

SR LG s SR R 2 KRR MER P SIE 1EDS 4 ARl S !
FUDEYASU, Hironori* ; KIYOHARA, Yasutom@ ; OHASHI, Yukitake ; KUWAGATA, Tsuned ; MORIYAMA, Fumiaki'

DRRENTRE, 2 HAKGE TiEE, 3 MIILERIRCE, ¢ 23 - B SERia S T hsg
LYokohama National University The Certified and Accredited Meteorologists of Japan, Jap@kayama University of Sci-
ence, JapartNational Institute for Agro-Environmental Sciences, Japan

The Hirodo-kaze is one of the well-known strong local winds in Japan. Hirodo-kaze occurs at the southern base of Mt. Nagi
(1240 m) in the northeastern Okayama Prefecture, when the lower-troposphere synoptic wind is strong northerly in associatio
with a typhoon. Previous studies have described the mechanisms that force downslope winds and large-amplitude mounta
waves. However, descriptions of the effect of temporal changes in the large-scale environment on the severe downslope wind a
not enough. The purpose of present study is to examine the forcing mechanisms during a Hirodo-kaze and the effects of typhool
on the occurrence of a Hirodo-kaze.

The Hirodo-kaze that occurred in association with Typhoon Pabuk was investigated as a case study. At 06 UTC on 21 Augus
2001, when Pabuk was located over the sea about 80 km southwest of the Kii peninsula, strong surface winds related to tf
cyclonic circulation of Pabuk were observed in Shikoku and Kinki districts. Relatively weak northerlies prevailed in Chugoku
district far from Pabuk, but a strong northerly was observed at the station located in the lee of Mt. Nagi, about 5 km south of the
crest of Mt. Nagi, namely Hirodo-kaze.

The mesoscale model, MM5, successfully reproduces the major features of the observed Hirodo-kaze and Typhoon Pabu
During the Hirodo-kaze, the severe downslope winds in the transitional flow develop in the lower troposphere below the mean
state critical layer. The Hirodo-kaze is closely linked to the strong wind region accompanying the severe downslope winds.
After the cessation of the Hirodo-kaze, distinct mountain waves dominate in the lower troposphere where the Scorer paramets
decreases with height. The region of strong wind retreat windward as the Hirodo-kaze ceases. Temporal changes in the chare
teristics of mountain waves in the lee of Mt. Nagi are primarily attributed to the changes in the large-scale environmental winds
due to the movement of Typhoon Pabuk.

The effects of intense typhoons on the occurrence of the Hirodo-kaze were also investigated statistically using data usin
European Center for Medium Range Weather Forecast 40?year re?analysis data (ERA-40). According to the several repol
of Okayama meteorological station, twelve Hirodo-kaze events occurred between 1989 and 2001. During these events, stror
lower-tropospheric northerlies were overlain by middle-tropospheric southerlies. These favorable conditions occur only as al
intense typhoon moves over the sea southwest of Kii peninsula. Thus, the intense typhoon that moves over the sea southwest
the Kii peninsula creates favorable environmental conditions that support the occurrence of the Hirodo-kaze.

F—U—F LR, BAUMR, Bl I 2 L—v a3V
Keywords: typhoon, local downslope wind, MM5
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T —AR7 LA L—RICXBEMESHDERIICDONT
Observation and application of the Phased Array Radar

MR HIE Y Wu Ting! ; s fEis L Sk SRR L EEE K L KA SO 2 I R 2 O B 3 ik B 3 S
L/

USHIO, Tomod* ; WU, Ting' ; KIKUCHI, Hiroshi! ; SHIMAMURA, Shigeharti ; MEGA, Tomoaki ; MIZUTANI, Fumihiko?
: WADA, Masakazd ; IGUCHI, Toshio® ; SATOH, Shinsuké; TAKAHASHI, Nobuhiro®

VRBROR:, 2 32, 3 T OB S oA
LOsaka University? Toshiba*NICT

The phased array radar system which was installed in 2012 in Osaka University has the unique capability of scanning the
whole sky with 100m and 10 to 30 second resolution up to 60 km. The system adopts the digital beam forming technique for
elevation scanning and mechanically rotates the array antenna in azimuth direction within 10 to 30 seconds. The radar transmi
a broad beam of several degrees with 24 antenna elements and receives the back scattered signal with 128 elements digitizing
each elements. Then by digitally forming the beam in the signal processor, the fast scanning is realized. After the installatior
of the PAR system in Osaka University, the continuous operation has been done and succeeded in getting several hazardous r
fall events with lightning locations. The data for these events captured by the Phased Array Radar shows the unique capabilit
of the high resolution weather radar. In this presentation, over view of the Phased Array Radar is firstly given, and after that

observation results and future direction of the Phased Array Radar Network with polarimetric capability is shown.

F—T—R: L—&, Txz—AR7 LA, KK
Keywords: Radar, Phased Array, Precipitation
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FEHE N ORHIC RIS 5 #ia T ilpT

Statistical analyses on the ‘characteristics of heavy rainfall events

FRCT#5; bk HEs
TSUGUTI, Hiroshigé* ; KATO, Teruyuki'

N
IMeteorological Research Institute

AWFFECIE, AR TOENSNO—RINZRHEE RS B 721c, LHSEMICET 2 & F S ERFEHRNTICED 1
A TWV5.

19954EM 5 20094EDIERIA (4 H~11 A) X% e LT, KT EROMNTREZFHWT, HATHRE UEPSH
BN Lz, ZOREE, G5FT 386 H N S Nz, S iz EhsEspE, 7-8-9HD 3N AIC
2ARD 75 L WAL TBO, JUN - PUE - ek - st OXRFERG R CHRAERD 20V LW S R A b Nz,
ZFNFNOENENE L5 UTBBIRBELO M R T2 £ T3, B« BUEAAN2IAD 324 %% 5HTE- &
E2 L, ROT, BRI 21.2 % HE - BYROERED 17.9 % BKED 142 % TH -7 iz, EhENEL 2L
TIKRDILIRO D RIT 12 T3, “FIR” ICX 2 EDNRED 435 %% DTN Ehbho .

SGBYT 55 FE RN T — % (JRA-55)Z T, R (>130 mm/3hrDERBHGIC DWW T DMEH#IT 217> 72,
DR#7K (10-30 mm/3hrDFARF & LHlgd % T & T, HEHSEROREROEREIGOR 2Nz, HRAHICHz% 7H
DJUNHIS 72 RGUCRMT 21T > T2 & T3, MG HED KRG FE O MRA0KIE T T v 7 ARG B SR A R
DIFHHLMCKEL K> Tz, £z, NG HEDOKKROLEEZ I LTz & A, EHEmRREEROTHED
RLEICTR> Tz, T 51T, BHZER EMORKZXAT % zdicid, EMOERZTZHHT 2D TIERL, kXK
TEOKELRT T 7 AGERKDLEED 2 DOBEFREMPAPBDEDZENENTH D LhbhoTk.

F—T— F: BN, FeHiEhT
Keywords: heavy rainfall, statistical analysis
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KGRI I B i A v >« @B MRREL — 2 —1C K 2 BFOBERICH

3 HM9% L BURE S22 . o

MRI Rapid-Scan and Super-Resolution Observations in severe storms: Recent Progre
and Future Plans

W R EET L WA i S 2 R R
KENICHI, Kusunoki* ; INOUE, Hanakd ; YOSHIDA, Satorud ; KATO, Rhohet ; FUJIWARA, Chusei

LGSR, 2 7V T 7 E T, 2 HHARE HE
I'Meteorological Research InstitutéAlpha-denshi Co., Ltd 2East Japan Railway Company

AFRTIE, KRN BT % MBFEAFOW LN AKKIIRO &R - 22RO REBINC DV T, BIHEDHER, H
B, SHOTEZMET %o

(1) Z 55 FELRs 27 I

HEEMOMIEZRNS zdic, EdE 2 100mEkR T 125, %UEq17%Z 50mflE T 25 B2 EALRICEE U, SR
fRREY > 7)) 5 (100m9 TEUNIT i mHBEENS X7 L [ 2500 B A7 L] ZBFE L. BRI
WKL 1.2kmicb7z> TERE L. HlZ1T>o TW5a, KREXTIE, a0 FENY A7 LOMELHIE AR, Ry
7T — L—&— L D[RR T S Nz R OB OMHIRGE I OV TN %,

Q) EALNAKHEDTZDD T 2 — A RT7 LA L—KZ—DEA

BT - SRR, R CRBICHSE T B 728, BHIRO L — X —TI3HEA % T ALY, KERBIZ5HT Tl
Tz—AR7LAL—X—EHAL, INSHEOHHZITH., AW X LEZEATETETHD, AFETIE., Tz—
AR LA L—R—DHAERSHDO T EZHIAT 5,

F—TU— R @&, @R - ZEREDRREBI, 7 2 — X R 7 LA L—X—
Keywords: tornado, rapid-scan and super-resolution observations, phased array radar
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R « 2R RREDARAN L — X 72 W T2 /K T 0 — O TS & _
Fine radar echo structure revealed by a high scanning and high-range-resolution X-bar
marine radar

R R

FUJIYOSHI, YasusHi*

Y IGEE R AR R A S
Hnst. Low Temp. Sci., Hokkaido Univ.

X-I3Y ROMMAL —&1Z. BEEIZENDIEEE D MREE 15mT 7 Tk 28I 1EEEETEET 5, TOL—X%
PHETIANC RS2 T & T, B/KEOMEMEDOFEM/A G EZT 28T 2 2 EVARETH S, ARE T, Th
ETHIL—XZHWTIT> TE BN S, MO T, ORI X 2 52000, Wiy vy 7| FHik
L7 EEDOTEID S Hi/TICE TR I X 2 B FOMRENOFE 2R, FE L ZFHEOMEH 5 W E 3 %
IKLO—, ZLT2ADT S A MY ROEGERE, BRITO—ICK 30 —</)LoiROA gt (LEREICH > TO
HRRD TR L, TOL—RICE>THIH TRIEI NI A 702X —)VOBHREHFNT %,

S — R L—#, L— 2T O— ORI, BOKE, BT a—, s

Keywords: marine radar, fine structure of radar echo, precipitating cloud, angel echo, gravity current head
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REPEZICBIT 5% L —X—FEHICOWVT _
Applications of weather radar network in private companies

T4 T
TESHIBA, Michihiro!*

L) votf—=a2—X
Wweathernews Inc.

WA, FTLWKRL— X =D& & o THIFEE N, BREEIMMTONTHE D, —F, IBRE b «ifiZz L— X — G
HEINT, RMPXETERRL— X —ZEBHTESXIICES>TETVS, &AM, KEDKLSIC, FIZETLER
ZINTNDRRL—F—Z2Fib, HAKHEHZITO X5 B L IAXTRERLE > TOARY, Thicid, HARHE ORI
REHEMEEDNEM, AEHETIE, B 2P —= 2 —XDGAR L — X —BHICDOWTOBIRE . S%RHATI D
KOG —A—ElAZ E SICHESEZICWEEDEIITLTOLRENTDNTE R,

F—U—RK KGR —F—, L—Z—%v NT—7, KRR
Keywords: weather radar, radar network, private company
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BEE e £ 125 Ule A—8— )L ORESIG ORI 2L _
Temporal Variation of Close-Proximity Soundings within a Significant Tornadic Supercell
Environment

FOAR HORER 1 fo s b R b IERE D A PR !
ARAKI, Kentaro'* ; ISHIMOTO, Hiroshit ; MURAKAMI, Masatakd ; TAJIRI, Takuyd

e
IMeteorological Research Institute

We examined proximity soundings at intervals of a few minutes and at distances of less than 20 km from a significant tornadic
(SIGTOR) supercell that occurred on 6 May 2012 in Japan. We used a 1-dimensional variational (LDVAR) technique that
combined the observations of a ground-based microwave radiometer with outputs from a numerical model. Based on the resul
of the 1DVAR, several supercell and tornado forecast parameters were calculated and compared with values typical of SIGTOI
supercell environments in the United States. One and a half hours before the occurrence of the tornado, the value of convecti
available potential energy increased significantly to about 1000 J, legvalue that is smaller than the typical value in the United
States. Low-level vertical wind shear and some composite parameters attained maximum values at the time when the distance
the supercell was the smallest. The vertical wind shear parameters and some composite parameters indicated that the environm
fell into the SIGTOR supercell category. This result shows that the thermodynamic environments became unstable before th
approach of the supercell, and the low-level vertical wind shear changed locally near the supercell.

F—U— R @&, A==, ¥ 7 aEEr, 1DVAR
Keywords: tornado, supercell, microwave radiometer, 1DVAR
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201245 1 6 Hic D XKL THRAE LTz &I 9 5 5% By 75— L —

A —T — X OH{EHE .

Data Assimilation experiment of Tsukuba tornado on May 6, 2012 using MRI Doppler
Radar data

REEH £F 1 B L i 54 2
YOKOTA, Sho'* ; KUNII, Masaru' ; SEKO, Hirom¢

VSRS, 2 SSRGS e S GRS
I'Meteorological Research InstitutdVieteorological Research Institute/JAMSTEC

201245 H 6 HOF1% 12KF 309 (ISD A, D IXTHH{HE T A7 —)U F3 EHEE T N5 E N KR O EENFAE
L. REGWENECTz, TOBBBRIEN SR> TERIKFOMEETHEL THED ., FIXHEEIC C OEEOILAIT
THIC2DDEENIREL Tz, IO Ry IS —L—X—3TDEED S 15km DT H D, wEEE
FEZRIBIKRIZT CTREEERITHES FEREL LA T LICHINIL TSN, TOL—XR—IC X5 &% EEi T —
ZzRE LI238RIE T NE TIATDONTVWARY, T TRME T, 7 Y Y TIVEEAIV VT 0 )V 2 —% 2 A
FL72Y AT L (LETKF XA R VAT L) ZHV, TOL—F2—TEHAENZ Ry 7S—RADRIEDNBEHRE N SEICS
2 BB NIz,

AREERTIE, 7Y TIWAN=H7% 12 £ U, B LETKF OKFAE TR 15km) Tld 1 B RERROBT— 2 % 5
H 3 H 09JSTH 5 6 KfiY 1 7 )L T, + LETKF UK FEAST[kE 1.875km Tl 10 5 RFROEIMNT— % % 6 H 03JSTH
5 1WEY A 7))V TRIE Uz, BT — 23K RITOHET — 2Ly AT LTI N TWE 80 it - ¥ ET8l
HWENZLE, VAV YT TEME N6 - &R - 18E, VA R a7 74 5 TSN E, fizes el niz
i - &) 2V, T LETKF Tl 2SI A TREMEFTOL—X—0D Ry 7S—m& Ak Uiz (U%k T 0367z
VR ERER), DI Ry 7o—mzEfk Liandsr (CTL) &4 TITW., CTL & VR Dili 5 DRERICOWNWT,
LETKF T 6 H 10JSTICfi#fT E N7z 13 X N—0Df (12 XV N— & F D TH B fiiiE) ZWIEMEE U TKEREF
b 350MIC X7 VA — )V UTeT 8V T IIVEEE TS Tz,

6 H 10ISTOMENHEZ FIHHEIC LTz X7 v A —)VEEBR TR, BHIICRELZR%Z 3D LT 52 £1X CTL, VR
HIiZTE R > 7M, MIbCIiAE 2 DDMMITHEHE I Nz, MilloROMEICEHT S &, CTL & VR TREREWVZ
BWEDD, VR DA 2kmiEERZ @l -> THE D, HEDMEISIT DV T Wz, £z, TOMWRD MEoORAmEHEIEZ VR O
FIMCTL X 0@ -7z, ThHICERT B ERE LT, T TlE TA F—LICHIHZEANY T4 — (SReB ] & 'R
BOKESL ICHEE L. 6 H10ISTICHBITF BRI NHDORICDOWNT., BHEINZEAOEO FEOHEKEHE (Vmax) .
Z OB FRE 140 20 2 O (L140) £ OHBE%Z VR D 13 XV N—TiHE L, 3% &, SReHIZ[E/KIK L ZD
FICBVT, FEOKESII KK & M REIC BN T, Vmax EIEOHBERH -7z, 2D &id. VmaxDREE
ICHIBAED SReHE NEOKEKENHEZRIFLTWAT EZRLTWVWS, VRZ CTL LH#d 5L, 6 H 10JSTIC
B 3K 0O SReHIE CTL KO /hE L, — TR EEO FEOKZELIE CTL XKL Tz, VR T CTLIC
AR, =R —(BEDOI KTZa—KND Ry 7S —EADRIIC & > T, BKEICHSE S NS FEOKEKDEERS 3 J51h
WIKEBIEENTED., TORMED SREHDHD K D & KEGEEENIFUTTzDImhE oDz EZ5N5, —
J7. L1401 DWW T, /KO FgD/kER E BN -7z, DT &k, Bk T FEOKRRDPZWNIEE
RIS MFICIE S T K D THRET 2 LI T ERRB LTV,

AFEEROFER, EBILES MOEERNIE D, Bk & Z O 0 EEY, KR & iR AR O FEO/KEK &
BEFEDOC Dot LS T, BUAFERIC K > T OEBRICES ImOBEHEZR FE¥ 501, T—&[H
fBICK D ZTNSDOEZEYNBIET ST LHARELEEZI 5N,

HIEE

KD L— R —F— 2%, KRGS E - B A7 LSS R Eh S Tt =722 £ L, &
e AR DO—EBlE TRIHARA—/S—a V¥ a—XUEIE T T 7S L) E8 5 3 TR « sIcE 9 2 HiERZEEh i1 1B
T B8, BIOSGHRIEEE « a2 AT L0 SRR ORI HEE TURZENICHE 5 MuRc SRIRWNETHAID | X
DYERZTE L, TTICERLTESHWZLET,

F—U— R F=REAL, @&, Py T I—L—4—
Keywords: data assimilation, tornado, Doppler Radar
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T1—ART7LAKRRL—F—« FvTI7—5 A X—Rl&Y AT LORFE _
Development of Phased Array Weather Radar and Doppler Lidar Network Fusion Date
System

e A b R e L ailEy AR L fE L Sh Y SRS VR L A EBE L IR A L RS E—ER L R AL R
@Zlﬂﬁ}élﬁﬁﬁiliﬁjﬁﬁl

SATOH, Shinsuk& ; YASUI, Motoaki! ; MAENO, Hided" ; HANADO, Hiroshi' ; TAKAHASHI, Nobuhiro! ; IWAI, Hironori!
; KAWAMURA, Seljl1 KOJIMA, Sh0|ch|rd AMAGAI, Jun1 TANAKA, Kenjl1 ; OCHIAI, Satoshi ; KUBOTA, Minoru® ;
IGUCHI, Toshid

Wi SRR

I'National Institute of Information and Communications Technology

TEHOBEWIZHERE (NICT) Tlid. RHIARN (Wb 37 ) T5EK) s « JUAFIC X 5 28RN R SEED TR
e HIE L. It B— b2 o U T HEIOWMRFZHED TV 5, BZ, KRR, NICT OFE i F—
LT LI 1 7 2— AR T LAGHRL—E— (PAWR) (3 10~30 [ TR D750 3 Jotk/K iz S %
EMMTE 20124 6 AN B RKBRARARHF v > S A CHEERBRZFlA LTz, sBREBINI TS S NIl Lot a—T
F. 77 —ARZO=DRELTHEHH FICHE N9 2 DICK 1070 ORI - 12 h3, Z ORI REELEF A S 2 ]
L7z T a—DREREZTHILEZD T 272DIdRRL —F—LDINDOT =2 ETH S, BKFEAERTDJEE 7%
BTZ2 Ry TI9—F 4 XB—I3RELEREORDIKBHSZIZ 5 T EAAFEI NS L, KRR DA 1Y)
ZERMLENTHENCIZEE L EZZ O5NS, ZT T BRIFPAWRICRY TS5—5 A4 Z—F5D Y —FRlEGE-TET A
T LZZBIF L. NICT K ICT Wig%Hr (GREBRMAEHEXAEMIT) 35X U NICT MBI it > 2 — (iR EEES
AR ICERE U, KIRZAICERE LTz PAWR & DHEHEA R L —2 g ViR BIC &K B Ry NI —JlEaT— 2By X7
L7z NICT AHB CGREER NS HT) NICRET %,

AR AT LI, B E 20mOFE DR FERICIER 4m, EE 45mDL R—=LZRE LT, TOHICT 2—AR7 LA %5
L—%— ®7y%%%oﬁﬂd%&ﬁﬂ%WMﬁ% ﬁ%®m%&é1&m% TDT FIUE, 1 -10~190° | S5
i1 360° DAF v UAA[EET, RABIHIL > Y 10kmD Ry 75— 1 X — (Leosphere 400s Z#%iE T %, I_JL%'EP‘FE“:
DT Z WX, IKEK D 7ZNET 2 2WES A 7 aliigEt, 7 aV)IVEEST 2 ANA T IF A—2 =K
IS HEHNGZ R, IRISERE - SRR, 2R AT - EREA AT (475 0) ZHIBICRIET %, ﬁﬁk@ﬂﬁﬂﬁ
h &UERH. WERZRIET %, IXNTOEY—3ER) T— MEAZITS zdlcry N —J#ERE N, BEEAE
HIE ) 5 ORI T OBIFHREENRETDH %, NICT #iF & NICT MHEOBN T — 2 (3R A FdEE 10Gbps, b
D JGN-X[FE#R%Z38 L C NICT /NS FHC Y 7V 2 A Mgk Esns, ZTTL—&— - IS4 X—5FR< v 7, iRt P—
DRERINFIR, KR —Z—D 3XICT — R LZRm ERITO D OINZTTS, Tz, KBKZEE NICT #FD PAWR
KB T aT7IV Ry TS—@ii %) TIVE A LTITOEENRY MLy TORREITI, TS DU T —ZIE NICT
AN - W - PPRBICRRIE T B A AK T4 AT LAIWCERE N, RIS TEY A R L— 3 VIV B NS LAl
1. NICT /NMEFHD WebH—\—7ZBL TIN5,

$/175u2m4$3ﬁwm&% H IR Z BT 2 TETH D TEARIFIICT — 2 /fZiTW e
o NICT Ti&. KHIBIT— 2R - {535 - n[HE21T 5 &#7 ICT ZalGICERflid 2 C & T, &ttt > v 715
Z/FV VAT LOWSHRZED TED . KV AT LTS 27— 2 BIBZNDY =% )b« By T 75—
2L UTIHRHEE LT FETH S, A2 A7 LI PANDA — PhasedArray weather radar and Doppler Lidsetwork
fusionDAta system—& 5 Z R VT, http://panda.nict.go.jpk T T — 2 RN EZ{T> T FETH %,

F—I—F: Tz—ART7LAGEHEL—F—, FvTT—=F A48 — 2y NI—I T =R AT L VE— VI UT R
EULSPNT]

Keywords: phased array weather radar, Doppler lidar, network data system, remote sensing, localized heavy rainfall
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WD 1] 2R R 2 2D DRI K O R E 7 )V DRI%E _
Campaign Observation at Keihanshin Area for Detecting Convection Genesis

AT BARK 5 il et
YAMAGUCHI, Kosei'* ; NAKAKITA, Eiichi !

L LUHR AR ST ST

IDisaster Prevention Research Institute

SIS ENMEFE L THO ., IRIEL - BT EOFE L OBBREHER SN TV S, RO K ER5MIE A VEIES
RETINTEBEZOTHINAREL 5> TERD, TNX OB/ NS RERSERIIRZHETSH LYV, MA T, 7
U IEREFICBONTIE, ZAD57, 100 TERVEHHEFRVMD TEETH S, TOXI IR T, EYHLEED
IS B, PR TGRS « MW EHEERE O . 7)) S SNEORWEN - FH. 2EUsHK - 2KkOFHl, %5
NS T T B R E TR ORI S THLWERE L R > TV 5, KRBT, Bkki v ORI S 2 B S
X —R2BEB T ENTEDREIRERL—2—, K5 OIC FZRIFET B8Kb T2 XS TIRET ATV VT2
[ ] & B - BRI S BR 2 X — T, WTE CRBERLEORL - FEERZ B DOBHINEH#EL S, 2h s OilE
WBLT, EYH - RAETIVERB L, BEREHEE « THlomn EE2K D5, Hi TKEBEEANOR & I Tk R
BFEZITO & ZHNET B,

20124E 7 H5i#K « @SN, 20124E 8 HFHAZEN/A E1d. KBED BHA L T L BRI DKRHETE L
0. ZOREINCIH > THEELENELENSBE L, KBALBS 1A TERZE 5 LI A=A L QElllZ A4 >

EPHEND) ZRFD, TS —HOELEORE « FEZRA ST, IR TEHIN TV 3ETEED C/3Y R
BIU XN RO L—Z—MIchnZ T, 201141, MEIICHKE Lz X 2N R L — 2 —Ic X > TRIGE 172 55
ELUEMEE RHIVEL, IS VHEL—X—IC X B3ERI. GPSZEKE T AT 2 —ICREB L TARENSHALTL
i ETONRIEGEN, ZZNZFNRE Uiz, 20124139 THHETOC 74V > FHIMNC K Lz, SO 32X
TEL— R —T ORI, SROFLE « FEEAEHEZ 2 B2 Bl s O A X — VR %E 7R,

FREDT o —)U FEREBIINCINZ T, BHMSERICHT 2 PO ATy 7L UT, BiLEDERICED 288
BRETOHRICERNEE > TV, AT, BHTRETZATI—L, EEHICAT—)IVO/NE kb hix
FEERZERNO TH LG, ZOHSMRIHO =3I LES (Large Eddy Simulation 7% W 7288 iR E T IV DBHFEAND
EFZ2BED TS, SEMOMEZHEZ B7-01CiE. BhH 5 2 < INORE#EE. #iiOHER R, BRI ORI R LB
M TH2 L LT, LESZ HWIZHEEAEIEER N DE XS T T IV ZIBEICHEEL TW5, BURIE, J12B K TRIC
B9 2 B ) ZRERIE A TH O, BER L ETIVORGEEE LT, Ny 7 A7 v TiHn, Eokin, Tiv—L, 57%
A7\ 7 EDOHEN, OFNZFUTOWTEIEERZI TV, BRI L LR LS, ZNTNOHRNGORMETH %
IR - I - PSR EREBITER C L RERL TV, Sk, #dEE LIeFEREITO, SO [FE] O
ZHIET,

F—T—F: L—H—, T X— BTV T, #likS
Keywords: Radar, Lidar, Videosonde, Urban Meteorology
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Analysis of fine-scale airflows over complex topography by super-high-resolution numer-

ical model

A 1
TAKEMI, Tetsuyd*

U RTEROREAR ST

! Disaster Prevention Research Institute, Kyoto University

FHERSRE I ORI IBICE N, AV AT — VDR RY I aL—r 3 &, FIF bfukﬁi RE DI D HEMN R KSR
Bt & UTER TR 100 MO TIT5 T EMWAREE 72> TE Tz, BMREEY 2 2 L— 3 VORI, BIFGIC
BOTIE, HIESEEY & Vo TR 2 KO BSRITE ST LICH B, AFERTIE, HIFEDET & W Tt
ZHTORFIMNESKHPED X IICEHY T 2 L—2a Y TEEINZDH, L5 T EIIDOWVTIERS, BFEOKS:
ARV FOFMEY 2 2 L—2 3 IZiE, Weather Research and Forecasting (WRFJ L2z W, * AT ¢ > 71X D 100
m A7 —)VICllE(L T %, & 5IC 100 mA T —)L 5 10 m A7 — )LD @ERRERIC IS, MR T Z I E D 5
BB D DI WRFETIL & BUEFA 1% (CFD) £ 7L K Gd 5 Fik 7% Lz (Nakayama et al. 2012
CFDET /X, CIVIRDME T Ty 7 FOFindg%E s 2 2 L— b9 % Large-eddy simulation (LESE7 /L (Nakayama
etal. 2012 ZHW iz, AFEATIEIEX. Mayoretal. (2002 VYA 71 U 7ERZRB L&D TH D, BHEKSELEOIRN
ZHDIABDODMEIC K DEREINZEIRE KT H T ENRETH S, AESTFIEOEZ 2N L, HETOE)E
Fhexge Uicy 2 ab— 3 VEEBOMBRICOWTHET 5, oI, #HEm LOXIROE N HIES 2 2 L—
g VIS B MO RGNS DWW T EHEMNT %,

F—T— R @OREET TV, MR FiRN, XY AT —IVRRET IV, LES

Keywords: High-resolution numerical model, airflows over complex topography, mesoscale meteorological model, large-eddy
simulation
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liﬁﬁﬁ%ﬂﬁﬁ U Te R SOBAEHEE TR B 9 2 %%
A study on an atmospheric propagation delay estimation method using a fixed radic
source

P s s A L Y AL 2 R R L R 2 L Al R 3
INAKA, Shigeru'* ; FURUMOTO, Jun-ichi ; SEKO, Hiromi# ; TSUDA, Toshitaka ; HASHIGUCHI, Hiroyuki' ; ISHIHARA,
Masahitd

LR A AR BRI T, 2 SGISET, 3 SR AP Bl S BIE IS et & o 2 — i S GGttt 28 1=y b
IResearch Institute of Sustainable Humanosphere, Kyoto Univetsiigteorological Research InstitutéEducation unit for
Adaptation to Extreme Weather Conditons and Resilient Society, Kyoto University

This study aims to develop a new method to observe water vapor horizontal distribution using a side-lobe emission of the 1.:
GHz-band wind profiling radar (WPR). The phase delay of the received side-lobe emission is mainly due to the refractive index
fluctuation along the propagation path. In the atmospheric boundary layer, the temporal and spatial non-uniformity of water va:
por determines the refractive index fluctuation. Main scope of the study is to extract humidity information from the atmospheric
phase delay of side-lobe emission from a WPR. Horizontal humidity distribution can be derived by the data assimilation into
numerical prediction model.

The receiver system and data analysis algorithm were developed. A software radio, USRP N200 with an RX daughter boar
was employed to detect side-lobe emission received by an antenna. A Rubidium frequency standard and a 1 pps signal sour
of GPS receiver were used for accurate estimation of phase delay variation. The frequency stability of a crystal oscillator, whict
is generally employed for a reference frequency source of WPR, is insufficient for the accurate estimation. We proposed a ne\
method to compensate the frequency uncertainty of WPR by using data of the additional receiver nearby the WPR site.

IQ data detected by USRP B210 which is controled by GNURadio, an open source software. By using GNURadio the systen
will be low cost.The program written in IDL language extracts the temporal variation of the phase delay from the received 1Q
signal. In order to achieve good performance even in low SNR conditions, we developed an algorithm using STFT (Short-tern
Fourier transformation) aiming to remove noise in undesired frequency range.

The developed system is promising to derive humidity information from side-lobe emission from various WPRs such as the
operational WPR network in Japan (WINDAS (WInd profiler Network and Data Acquisition System)).

F—U—FR: U RTOT 7 AT, IKEKRONCEOHEE, IEFR1FET IV, VT b 27 Z D, QTGS KUsH

JEAE

Keywords: Wind Profiling Radar, estimation of horizontal humidity distribution, non-hydrostatic forecast model, software radio,
side-lobe, propagation delay
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PR 266 nmD L—H'—Z W KRR T~ > T A4 X — ORI
Development of a 266 nm Raman lidar for profiling atmospheric water vapor

R KWCEB LT U YUTONG b e g !
UESUGI, Takumé&* ; YABUKI, Masanori' ; LIU, Yutong' ; TSUDA, Toshitaka

LR A AF B ST

'Research Institute for Sustainable Humanosphere

IKFRAUE, - BKGEEZE U T, R8Ik EOHER L 5% i CRBIZESIDIE LWV AKSIRRICHE ST 208 e LT
HMENTWS, KiFFETIV—TTld, KIEKOWFZEMEI I Z 212D DEBD I 54 X—ZRE L TElz, I
VIA XTI, WEIEICFEOEEEY 7 N ERT MR TR VEEDE R T 20 EAD B 128, WECHEED
KEIHKELADOHETHEEICHR BT 2, BIEE TR LIz A4 X —1F. HiRE U THE 532 nm& 355 nmdD L —
P—Z2MHHLTEO., FICKEEORZEN DI ERIOBINEH LT &7,

AHIZETIE. NA:YAG L—'—D 4 {GEaE & 75 21 266 nmD L—H —7E2 AW z/kikK T VT4 B —T2 RS
%, MHE 300 nmLL R Tld, 1A EDOKGHRGDIERE DAY VI k> TRINE NG 28, TOWREHERK T, K%
FICHEN T 2 SRS OB ZIFMEHT A2 LN TE S, TNCK D BREFGEOBHINTREE 55, ERIE. IR
25 cmOLiEHE & ERHER TR S N, T7 0 V)L 55 7h 5 OFMERGL (1 E 266.1 nm, 2EH£IRE)T ~ > BGEL
(M E 283.6 nm, /KASGIRE T~ VEEL (HE 294.6 nm DESEHIST %, BETIE, VAT LOMEL, KEKGE
IO HHIFRFTHE RIS DV TN T B,
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About the approach and the progress of the DoCoMo environmental sensor network
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F7z. 20124 10 Hb S s #BREAEAFENIZ AT &l U, WO 5 icix sy Rta [HTERIsA L) o3EEE
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Keywords: Environmental Sensor Network
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PR BII POTEKAIC & 5 X 23— R | L BB DO BIHIAGR _
Surface Pressure Distributions of Downburst and Tornado captured by High Dense Grour
Observation Network "POTEKA”
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SATO, Kad* ; KURE, Hirotakd ; YADA, Takuya' ; MAEDA, Ryota! ; KOJIMA, Shinyd ; MORITA, Toshiaki ; IWASAKI,
Hiroyuki?
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HHEELMRREE. TSEIH 07250/ 551 POTEKA Sta.(R7 71 @ Point Tenki Kansoku LA R POTEKA) %
FE L7, POTEKA XU « {2/ - &UE - B - HidZ 1 MR CTHETE %, Z£D POTEKAZ VT, HTRERT
BEREZOWMNIO T, TPBIRT POTEKAT O Y =7 + | ZREIE., FRIEHWN/ NN RN ORTFEIOa > =
(SAVE ON)ICH] 1.5~4km [HIF# TR 55 7 Al agiE Lz, AR T, BHEAEEA & LT 8 A 11 HiCmlkT - wikE
THAELUZABIR E 9 H 16 HICH L O i TRAE L EEOKEOBHFE RIS OWTHENT %,

8 H 11 HOBMIFERIZ, POTEKAD 17T, 1~2hPafEfED—Wi7a EFANA LNz, THUIHX T IN—A M3
ERED FRHRIC K 5 —RNEKIE LR TH D e EN5, EHICHLLAS &, [ED EFIE 2 RFAEL TV ST
EH0. 1EBEREHARZ7OY M3 ED, 2REHEZETN=—AMIES EREEZ NS GHEE TTHL FF%E
H POTEKAIC K B X T N=ZA e HA 70y ORI ZSOC &),

9 H 16 Hix. HELEMEICHE S KUEDE FORTEENFEL, AEDTHNT 2K 20 0IfEENFE L, ZD 1.2km
N7z POTEKA D& 2 R 11 70k 3 7301 T 3hPaD XD R Z2 8l L 7z,

SRIOTTOY 7 MCXD, ZY2N—Z b « BEREROM R BT 25 EO MG b 2B T E Tz, XU 28—
A b - BEFEROM I ARELbE. U EMIDWVIRIN « 2¢B0REETBINI L 72Xz L A L RSN
Vo Flz, BIFERD S, KTK R SHEEREE I, PO ~TBOREEND 2 L, PSR X 2
ZEEIC RS B FHHTOFT R KB AREMEN H %, T OB T —2EBR DL, SHBEEHIZMKG L. RTRA
SIS EZ. HROERICESE LT — X G T ERRR L TOERL,

D ART D 2 7 MRENCH IO PERTTRERAZE. Y7 (KR B (BK) £ —7 4 VBICi3 POTEKA GE
DT /1ZTAEE Lic, Il LI,

F—U— B PEB, X0 N=R b, wE
Keywords: High Dence observation network, Downburst, Tornado

2013/9/16 2:11

V‘\.

W@ (hPa] RE[hPa

gl % &8 $ ¥ 8
®

§3

ssssss

WIS [hPa] |
1183

SBWSUE [hPa] _

88 3§

" g 2/g 8 8 = |
2:11
BEECLZRBGRERT

Al [hPa] |

L]

1/1



Japan Geoscience Union Meeting 2014 /0 d ;,

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

AAS23-P05 D3RR A Z—21 Refil:4 H 28 H 18:15-19:30

FEIE 7))V NHRCMIC F613 2 A il D A F— LR ENC BRI T 2 R RER _
A sensibity study on the role of the urban land surface scheme for a regional climate

model, NHRCM

GG S b M MR L EEY L EAR FHE L
SHIDO, Fumitaké* : AOYAGI, Toshinoril ; SEINO, Naoké ; SASAKI, Hidetaka

LB T SRS ST
!Meteorological Research Institute, Japan Meteorological Agency

The conditions of land surfaces give large impacts on surface air temperature, via the dynamical and thermal energy ex
changing. In order to forecast the physical quantities, such as momentum, heat, and vapor fluxes from the land surface, we ha
selected a sophisticated vegetation scheme of the SiB (Simple Biosphere) as the land surface scheme of the MRI's NHRCM (Noi
Hydrostatic Regional Climate Model). Recently, as model-resolution became higher up to several kilo-meter, non-vegetation bu
urbanized grids had appeared, and these grids were treated as dried bare ground on the SiB to express the so-called urban des
But, in these grids, reproducibility of the climatology seemed to be insufficient. Therefore, we need to apply the new scheme
to improve the representation of radiation and heat budgets in such urban area. For that purpose, we developed a new sche
for urban land surface to applied to a regional climate model. This new scheme is called SPUC (Square Prism Urban Canop
Aoyagi and Seino 2011).

In this study, we applied SiB and SPUC scheme to the 4km-resolution NHRCM, executed present climate simulations, anc
compared outputs with observational data of JMA(Japan Meteorological Agency). The target area was Kanto-Koshin regior
including Tokyo metropolitan area. As initial and boundary condition, we used the JMA's RANAL (Regional analysis) dataset
(20km resolution), which was downscaled once by NHRCM10km with SiB scheme for all grid. The 10km resolution dataset was
also downscaled by NHRCM4km. We executed the 4km experiments, using SiB scheme for all land grids (NHRCM-SiB), and
using both SiB for natural surface grids and SPUC for urban surface grids (NHRCM-SPUC).Time integration was continuously
executed for about 5 years from August 1st, 2001 to September 1st, 2006.

The result of the experiment using SiB scheme had negative bias( aboftC)LiB the surface temperature in the Tokyo
metropolitan area. By using SPUC scheme, this negative bias changed to positive@)L.Bthough the bias remains, the
correlation factor between the simulation and observation was improved from 0.73 (NHRCM-SiB) to 0.86 (NHRCM-SPUC).
This improvement implies that NHRCM-SPUC had the better reproducibility on horizontal distribution of air temperature. On
the other hand, the difference was hardly seen in total amount of precipitation in five years.

This research is supported by SOUSEI program of MEXT, Japan.

Keywords: regional climate, land surface, downscaling, urban canopy
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Temporal and spatial characteristics of gust ratio in the
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SAKAMOTO, Hiroto'* ; HIGASHI, Kuniaki' ; MATSUI, Kazuyuk? ; KANO, Kayo® ; TSUBOYA, Hisakazd ; FURUMOTO,
Jun-icht ; HASHIGUCHI, Hiroyukit

VR AEAF BT, 2 EEE BRSO 78 =, SNTT R aesatt
'Research Institute for Sustainable Humanosphdayironmental Education Working Group in Biwako RegidNTT DO-
COMO Corporation

Localized downslope wind often causes severe disasters, although the dynamics of these severe phenomena has not fully el
dated due to their small temporal and spatial scale. The damage by downslope wind is strongly determined by the instantaneo
maximum wind speed. Since the numerical model can derive averaged wind speed along time and space determined by the mo
resolution. The classical analogous theory points out that the gust ratio, which is defined as the ratio of maximum wind velocity
to the averaged wind velocity, becomes a constant value (1.5-2.0), depends only on the roughness length of surface condition.

In the actual atmosphere with the horizontal inhomogeneity, the gust ratio may varies with time even at the same location. Th
sophisticated modeling of gust ratio beyond the simple constant model is very important for the forecasting of gust damage. Th
detailed characteristics of gust ratio was investigated by the data of hyper-dense surface observation network in the Hira Oros
region. The temporal and spatial characteristics of gust ratio and future prospective to install our algorithm into the numerical

prediction models are discussed in the presentation.
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An traial of direct monitoring of turbulence intensity by using the balloon-borne high-

resolution temperature sensor

AR JE T TR 2 FRRE TR 2 RO L R i !
FURUMOTO, Jun-ichi* ; SHIMIZU, Kensakd ; KAI, Kohei? ; HIGASHI, Kuniaki' ; HASHIGUCHI, Hiroyuki'

L RURR A A A BT E T, 2 Bl RNt
'Research Institute for Sustainable Humanosptdiejsei Electric Corporation

The fine tungsten wire (10 um diameter) temperature sensor, whose response time is 5/1000sec on surface and 40/1000:
at around 30km altitude, were employed to detect turbulence intensities. For the temperture data at the sampling frequency
16Hz were used for the tuebulence detection. The comtamination of the wake of the ballon should be carefully removed fron

the original data before the analysis of turbulence.
We are developing the new method to extract temperature purtarvation by turbulence at the vertical wavelength shorter tha

the effects of pendular movement of radiosondes.
The preliminary results show very promissing to detect turbulence intensities to compare with echo intensity of atmosphere

radar.
The detailed scheme and first results are discussed in the presentation.
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High resolution numerical study of migrating strong downslope wind "Hira-Oroshi” in

Japan

HOHRHE T A - R Tz
HIGASHI, Kuniaki'* ; FURUMOTO, Jun-ichi ; HASHIGUCHI, Hiroyuki'

VR A A B ST

'Research Institute for Sustainable Humanosphere Kyoto University

This paper studied the generation mechanism of a unique downslope wind in the west coast of Lake Biwa, Shiga, Japan. Th
strong downslope wind, feared as "Hira-Oroshi” for millennial years shows the narrow gust of a few kilometers in the various
location within 10 km width area. This feature cannot be explained by the conventional mechanism of previous studies: the
location of downslope wind is strongly restricted by the location of valley in mountain range. Due to such distinct characteristic,
the numerical prediction of this gust wind is too inaccurate to use operationally.

Considering strong demands to the prediction of this gust wind, this study aims to elucidate the mechanism via very fine
numerical forecast model with the horizontal resolution of 50 m. The results successfully represented the narrow gust winc
structure in the edge of the mountain range. The spots of gust wind due to complicated topographical structure is also seenin t
simulation results, although the gust wind speed changes with the larger scale wind direction and speed. Because the stagn:
region due to the breaking of the mountain wave is widely extended in the leeward of the mountain range in the free atmospher
("1 km), the location of the gust wind looks to be determined by the detailed topographic structure of the mountain range and th
a kilometer-scale eddies over the Lake Biwa.

The simulation results suggested these synergy effects determined the gust generation and its location. The unveiled behav
of the gust wind is also beneficial to the improvement of the gust prediction.

F—TU—F: GfRGEBEET IV, B LA, fRHR
Keywords: High resolution numerical simulation, Downslope wind, Local wind
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