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Contribution of large-scale environments on genesis and development of Typhoon 1915
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Hironori FUDEYASU, Yoshinori OIKAWA, Hisaki EITO, Udai SHIMADA, Akiyoshi WADA, Ryuji YOSHIDA,
Yoshiaki MIYAMOTO

This study examined the contribution of large-scale environments on genesis and development of Typhoon Faxai (2019), using the
best track, Early stage Dvorak analysis result, Japan Meteorological Agency-Typhoon genesis score and typhoon intensity
forecast scheme based on statistical hurricane intensity prediction scheme. The environments for its genesis stage was associated with
the easterly wave pattern with upper-cold low. Higher sea surface temperature and upper-ocean heat content contributed significantly
into rapid intensification of Faxai during its development stage. The environment of small vertical shear contributed to less decaying

process during its mature stage, resulting in intense Faxai while making landfall on Japan.

Keywords : the contribution of large-scale environments, EDA, JMA-TGS, TIFS
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Fig. 2.1.2 The result of IMA-TGS at 12 UTC 29th August 2019.
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Analysis of Strong Winds and Gusts associated with Typhoon Faxai (2019) using Surface
Observatoins

ESET
Wataru MASHIKO

This study examined the characteristics of strong winds and gusts associated with Typhoon Faxai (2019) during its approach to and landfall
over the Kanto region using the surface observations. Faxai possesses an axisymmetric structure on the mature stage, such as the overall
rainfall distribution, developed eyewall, and eye, in spite of the passage over the Kanto region in midlatitude. Extreme maximum winds
and gusts were observed in the inner-core region, especially around the developed eyewall region. The typhoon with such a structure as

Faxai, which passes over the Kanto region, is quite rare, and is only Typhoon Danas (2001) since 1994.

Keywords : strong winds, gusts, surface observation
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Table 2.2.1 List of the typhoons that passed over the red rectangular region in Fig 2.2.5 since 1994. The central pressure,

translation speed, and maximum from JMA’s best track data are also described.

e =% (hPa) |BEIEE (m/s) [BABE (k)
20194195 961 12.8 74
20194155 960 7 20
201745215 955 22.1 75
2016495 a77 11.5 3
2015465 996 26.6 ET
201445185 966 22.2 65
2010495 1004 8 -_
20054115 975 0.8 65
20044235 989 12.7 ET
20044225 965 19.5 70
200246215 959 15.8 71
20024575 975 20.5 B0
20014155 970 7 T
20015115 982 11.8 15
19984 55 966 16.3 55
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Fig. 2.2.1 Distributions of (a) maximum 10-min mean wind and (b) maximum 3-s mean wind observed by Automated
Meteorological Data Acquisition System (AMeDAS) during the passage of Typhoon Faxai (2019). Spatial distribution of (¢)
the maximum 10-min mean wind and (d) the maximum 3-s mean wind relative to the typhoon center. Note that the top of the

sheet is the direction of the typhoon motion and numeral is the translation speed.
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Fig. 2.2.2 Rainfall intensity estimated by radar reflectivity at 04:30 JST on Sep. 9, 2019. Barbed arrows denote surface winds.
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Fig. 2.2.3 (a) Time series of 3-s wind speed and wind direction, and pressure at Chiba observatory. (b) Time series of 3-s wind

speed and wind direction at Kisarazu weather station.
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Fig. 2.2.4 (a), (b) As in Fig 2.2.1 (a) and (c), but for Typhoon Hagibis (2019). (c) As in Fig 2.2.2, but at 21:00 JST on Oct. 12,
2019. (d), (e) As in (a) and (b), but for Typhoon Jebi (2018). (f) As in (c), but at 14:00 JST on Sep. 4, 2018.
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Fig. 2.2.5 Tracks of the typhoons that pass over the red rectangular region from 1994 to 2019 according to JMA’s best track data.
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Fig. 2.2.6 Spatial distribution of the observed maximum 10-min mean wind relative to the typhoon center as . Note that the top

of the sheet is the direction of the typhoon motion.
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Fig. 2.2.7 (a) Surface winds (barbed arrows) and temperature (contours) at 17:30 JST on Oct. 9, 2004. Solid line indicates the
track of Typhoon Maon (2004). (b) Rainfall intensity estimated by radar reflectivity at 17:30 JST on Oct. 9, 2004. Barbed

arrows denote surface winds.
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Fig. 2.2.8 (a) Surface winds (barbed arrows) and temperature (colored dots) at 11:20 JST on Sep. 11, 2001. (b) Rainfall intensity
estimated by radar reflectivity at 11:20 JST on Sep. 11, 2001.
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Doppler radar analysis of structural changes of Typhoon Faxai at landfall

W F SR
Udai SHIMADA

Environmental conditions of Typhoon Faxai (2019) during intensification and evolutions of the structure before and after landfall
were examined. Faxai intensified over the area with a sea surface temperature of 30 °C under very weak (less than ~5 m/s) vertical
wind shear. These conditions are, in general, favorable for intensification. It is noteworthy, however, that Faxai intensified in spite of
the fact that Faxai was surrounded by dry air and underneath a synoptic scale, upper-level high, which suppressed upper-level
divergence. Faxai reached its maturity with a very compact structure and then made landfall in the Kanto district without little
weakening. The storm experienced eyewall replacement cycles twice when it moved near the [zu islands and just after it moved off
Ibaraki. After the storm moved to Tokyo bay, the eyewall contracted rapidly, but a rainband extending from the eyewall developed
over the Boso peninsula. The earth-relative wind field was asymmetric due to its forward speed (7m/s), leading to an
increase in wind speed over the Boso peninsula, which was located on the right side of the track. Furthermore, the storm-
relative wind field showed that the location of a local wind maximum changed from the front side to the south-east
side of the storm after it moved to Tokyo Bay. Consequently, it is estimated that the south of the Boso peninsula at
2-km altitude had been exposed by wind speed greater than 50 m/s for up to 2 hours. It is known that the highest
gust wind speed observed at the surface is comparable to 2-km wind speed in the coastal region. Thus, it is suggested
that gust winds over 40 m/s, which were frequently observed at Tateyama, could have happened everywhere along
the western coast of the Boso Peninsula. Finally, a dry boundary layer model suggests that some rainbands can be

explained by the effects of storm motion and land-sea roughness contrast around Tokyo Bay.

Keywords : landfalling tropical cyclones, Doppler radar analysis
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(a) Geopotential Height at 200 hPa level (b) Vertical Wind Shear (200 - 850 hPa)
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(c) Relative Humidity at 500 hPa level
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Numerical Analysis of Turbulence and Gust in an Urban District with an Ultra-High-
Resolution CFD Model

ViR P!
Tetsuya TAKEMI

This study examined the characteristics of severe winds and gusts over an urban district during the passage of Typhoon Faxai (2019)
by using an ultra-high-resolution computational fluid dynamics (CFD) model. A building-resolving large-eddy-simulation modeling
for turbulent motions was employed in the CFD model. As a case, business districts in Tokyo were chosen for the numerical analysis.
The large eddy simulations realistically reproduced turbulent winds within the urban districts. It was found that the peak gusts becom
stronger in areas consisting of buildings with variable heights and open spaces/major streets. Urban districts are highly susceptible to

wind-induced damages.

Keywords : severe winds, gust, turbulence, large-eddy simulation, computational fluid dynamics
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Comparison of Re-analysis Winds based on Storm Damage to Greenhouses due to Typhoon Faxai (2019)

xR, BRI (22, K ST, ek BT
Satoshi IIZUKA, Hitoshi YOKOYAMA, Shingo SHIMIZU, Shin-ichi SUZUKI

This study compared the characteristics of re-analysis winds associated with Typhoon Faxai (2019) during its approach
to and landfall over the Chiba Prefecture. Winds estimated from X-Band doppler radar deployed over the metropolitan
Tokyo are assimilated into the cloud resolving model. This assimilated 10-m surface winds are compared with those
obtained from both the Meso Scale Model (MSM) and the Local Forecast Model (LFM) of the Japan Meteorological Agency.
The comparison shows that the assimilated winds well reproduce the 10-m surface wind speed and direction observed at
the many AMeDAS stations over the Chiba and Ibaraki prefectures. The regional characteristics of the greenhouse
damage observed over the Chiba and Ibaraki prefectures are also explained by the wind speed of the assimilated re-

analysis winds.

Keywords : Typhoon Faxai, 10-m surface winds, data-assimilation, greenhouse damage

251 [XL&®IC

2019 FEDRJE 15 BT H LR 955hPa, i KJEGHE 45m/s DS 2 #EFF L7-% % 9 B 3 BrtEIC =i -5 IC BRI #
FU 2 A, ULAUE 960hPa, fe KJEGEE 40m/s O )¢9 B 5 REEIC THEMTIC EE L7, =%, JLliciER
RYEIPIZHT 7228, T EEH Tl KB EGHE 57.5m/s 8L 272 &, B ROMEITH R OFABNCH 1= 5 FER 5
EHROMINRCRRAE eotz, ZORBICLY ERESEOKMTEENEL, BHRICH 0 ERATER SR

A RIF LTz, £, BEE 15 512 X 2 BMHOKERMR OB EREITA 509 &M (10 A 10 HELE, RAHOKE
B) 2 kD, 20K 8 EI A THER (¥ 428 M), 1 FIZ2 AR (K 601%?!3%) D, WL bEEEEON 7 %
2R 23 O T D

KGBROERARIL, KEHSOPENZBNTHEDREREB 2 DD, BE, BRICOWTE, KEGITT A
AN X DB OMIZE LR BAEIC LD X-Rain (12X 25 b— X REBHIIC XV RFEHOmE 72 E®3 S o5, —

k1 BSKBFREIZEAT K o TRDB SEAFZEER Researcher, Storm, Flood, and Landslide Research Division,

MFEFAEIIIE S - PR National Research Institute for Earth Science and Disaster Resilience, Dr.Sci.
ko B SKBHREIZEAT K« TADBG SEAFZE R Researcher, Storm, Flood, and Landslide Research Division,

e s - B National Research Institute for Earth Science and Disaster Resilience, Dr.Agr.
* g B SKBLEEAAFZERT /K - BHPBG SKAFFEET Y Researcher, Storm, Flood, and Landslide Research Division,

FALAFFEE - FRE National Research Institute for Earth Science and Disaster Resilience, Dr.Sci.
% 4 B KB EANAEZERT K - BHPBG SKEAFFEET Y Researcher, Storm, Flood, and Landslide Research Division,

FALAFFEE - HRE National Research Institute for Earth Science and Disaster Resilience, Dr.Sci.

2-43



Ji. BBLOEBRICONTIE, KRITT A X A7 8IS X B RS TOBMNC L HIEMO T, JLHF O H 722 158 240
BT D2 LIFTE TR, BEET VBT — % ZAAND Z LI XD HIE LZmirT — 21X, 2o
EHET D FEO—2 L LTELZLND, HITT —X OEIZFELM EL TN HO0, AFEIOE® 15 52X
2R A S EORPAEIRIC EORRE, FNEHTE 5200EH 1 Tidew, £ 2T, BIERH TREZR it — 4 C
RELSNDHEE 15 5 ORI OV THEGEHE L 7oA Mt 3 2, 728, HBGEHIIZ Y 72> TE, [KPETOT A X
AD 10 53 FEEOHE 10-m JB & O ROz, T-HEIR & KR OB B R CHLHFAR U 72 R 2 hisk o gk &
D%t b HERE L7z,

252 BEBEWT—2ORDLE

I CHEET 201X, [RETHHREESN TV D A Y FHEAHET /L MSM (Meso Scale Model) & J&HidifE 1
#E7 /L LFM (Local Forecast Model) 35 J OVEf#4 £ E7 /L CReSS (Cloud Resolving Storm Simulator) (2 LFM
DT — 2 ZMEFREI L LTEZ D LRRFICEMEICRERR L T D X-NET LIRS X N0 FRREL—HIT X
LB (X 2.5.1) »OHEE L7-@E 1km TOROER T (X2.5.2a) o E&2FLT 2 Z &IC K VLN
T—42Thsd (KM 252b), £z, ZEDZDHIT, KED NCEP 7 LR STV 2 ARG 1 £ 0.5 B,
0.25 EEDOHMNT T — 2 bond, b, BT — X OMEEZK 2511587,

# 251 FENTT — X OLRT & fRGE

HMTT— % 4 22853 R BE el i) FEUERE () o H D RERT b
NCEP-GFS 100km~1 J& AR 6 FEM (3 WMD)
NCEP-GFS 50km~0.5 & AER 6 FEM (3 FER)
NCEP-GFS 25km~0.25 £ AER 6 FEM (3 FER)

MSM 5km~0.05%0.0625 JF A A 3 EEE (1 REfED)
LFM 2km~0.02x0.025 J£ B8 Bk 1 IRERE (30 47)
CReSS 1km B8 B Ik 10 473
36.5N (QIXNET (b)CRESS <
- - N
3
36N A :
35.5N A
35N

T i
‘139E 140E 141E 139E 140E 141E
5 10 15 20 25 30 40 50 60 [mm/hr] T80 [m/s]

251 : X-NET © L —xzEprE || K252 L—Z8HICHEE S 7201949 H 9 H 3HHIRIT DN
& B &L REE 1km TOHEER DA (a) & CReSS O 1km T JEl(b)

2-44



X253 (%, 9 9 H 3HCEITH NCEP H B STV B ACEREEE 1 B2, 0.5 £, 0.25 £ NCEP-GFS 0
B 1km (2B D RO L HERIKTES A 72 HTNE MSM & LFM O 1km OO & I RES . S 51
CReSS O EJE 1km O RO EH XL R LIz b D TH D, BB Omu?D 35°N, 140°E fHI ik, Wi
NOT—2THK 50mls DEGEZ R L TWD A, AEAHEE 1 O NCEP TIEH.OLAUEDALED =¥/ 5k
HAKRELLTNTEY . FOKEDE T b L /Nl ST D, AKFEARGE 0.5 D NCEP T, T 4UIEIX

IWNEL Db DD, Rk

a)NCEP—1.0deg ¢)NCEP—0.25deg  [m/s] AR O D, Ll K
' 3g ARG RE 0.25 FEIC/2 5 &
36N
;2 LFM & [RIFEEE o JREH P RE
30 WAEBHL T, —J K
35N 25
fg VAR 0.25 £ NCEP
° L0 b KPR HE A

34N MSM DR OB % K5 &

LFMIZEER D & B B OHEST
J7 W DA D FE e = B JE 0
TOFREIRDOFPIA A/ & <
Bk 0 588 IS DAL E <2
RWEA~TITND, bk
: ARG FE 23\ CReSS
139E 140 141E  139E _14'05 141E B E S L LFM IZER L

e TVBH, L— & D (4
2.5.2a) HNALHEITIIHD

14DE

139E  140E  141E

140E

139E 141E 139E 141E

36N

34N =
140E

139E 141E

X1 2.5.3 (a)NCEP- GFSl 0°, (b) NCEP-GFS0.5° (¢c) NCEP-GFS0.25°, (d) MSM,
(e) LFM, (f) CReSS (287 % 20194 9 H 9 H 3 B & & 1km ([ZR1T 5 EE Sy

A, PEARI DA )N IR T e AN AL
b b,
WIZ, BEIFOT A X 2D 10 43 FEH O & MSM, LFM 35 L T CReSS Dt |- 10m TR - Jil [ % il L 7= b
DEFX 254 2R T, L—F OERBPEF SN\ TlX CReSS, LFM, MSM D341 % 5 Rt % 0 JELEH A3 K

M & 72 5 72 EBIINE OFT A KREV, L, KETIE, BRENEE L1 RENS L—X 07— 2Rkl
L DMIEZNR T, MSM, LFM & tb~<T CReSS TIFBLANZ W EHA B E N T\ 5, £z, FkSs, FIL A,
PRIE, RBEHE, BRI, oA, BRI, =0, A, ML B CH . BOREUEEI S 7 R A G2 MSM, LFM
EHARTT A Z A THBANCIEF STV EEA CReSS TIHIHH SN TV D AITHETREALEE XD, 2EL
KGR EGE 52m % &30 O #E b B FRER (LZE Kt CRodk U 7o 8 Lo KR RGE 57.5m 238U S hu e THE Tk
BLANZ L~/ NG STV D, 72, T CUdom R I R B % IR R B RITIE T LT, Z DRI
LT, M EHERNEORRIZENT L —X T3 L RFZERH I —FRIZEEHET — Z R HEE TE RN & D
iz, BT — 2 2 AT HEEOREH - ZRNREE A RO 237 A—F 7 POREIC L HBERE T 6D, A
L. BEICHOWTIE, EH14EE O X-Rain 72 EMOBLINT — 2 221G+ 2 2 & T, & OB WIS % 4
T 2 LIC LD RT A= HEEEYNCT o — = VT iddE S R D AR BV — 05, BIANC DWW T,
A B DEE 15 BB BV TIZ.MSM, LFM, CReSS DWW b, 7 A & A TR SN - A I FIEFH L TV 5
TG, —ERCEEE A NG L TV A HIAIEH D H DD, MSM, LFM 25T CReSS 117 A & A i 5 Tl
W72 10 2 FIEOEZ 2ERIZIT LV BERES IR L TS LHErtx 5,

2-45



NIIJIMA

40 360
30 -
Eﬂj
10+

02132:'21 23700Z01202203204205Z06Z072082092 0 917227 23200Z01Z 022032042052 06Z07Z08Z
8SEP 9SEP BSEP 9SEP

2019 2019
2 OOSHIMA ..

270
180

0~ T T ) ¥ T L T T i T T i 0= ¥ i ¥ T T ¥ T T T T i
21Z22723Z00Z01202203Z204Z05Z06Z07208209Z  21Z22723700Z01Z02Z03Z04Z05206Z072082
8SEP 9SEP BSEP 9SEP

2019 2019
2 HANEDA .

Drizziz 23700Z01202Z03204205Z06Z072082092

SSEP9SEP asep 9SEP
40 TOKYO 360

30 -
20+
10+

270
180
90 - grqiem

BSEP

2019
z SHINKIBA

30

360

lln I 90 -- .:".:,a..-:...'.'.'...:".':'. ot
G 1723725700701203703704205 7062072082092 © 217252237007017037052042052 062072082
BSEP 95EP BSEP 9SEP
2019 2019

X254 EX:RBTT AFXATENI N 10 58 EE (B & MSM(F), LFM(E#R), CReSS(IR#R) D
EUE, AR R, Ean, BrE. KE. PIH, H R BFiAY TofE,

2-46




KATORI

40

DﬁIzizzizuﬁzuixuizui:uizuézuéiuﬁ'znézuéz 0 21722723700Z01Z02703Z04Z05Z06Z07Z08Z
9SEP 8SEP 9SEP

2019 2019
40 ABIKO 360
0 270
20 180
10 e oSty 90 - sreseam R
u : = .'- 1-: -l ."- .- Ll L] T L) T L L] u T T Ll L) T T T T Ll ..-.-I T T
21222723Z200Z01Z02Z03Z04Z05Z06Z072Z08Z097  21Z222723Z00Z01Z02Z03Z04Z205Z06Z07Z082Z
EEE; 9SEP ggf; 9sEP
2 NARITA 550

30+
20+
10+

%izziz231uﬁzuizniznizuizuézuézn?znézuéz D2izzizz$zuﬁzuizuizuizﬂiznézuézuizuﬁz

gg?; 9SEP gﬁf; 95EP
0 CHOUSHI 360
270
180
BDT pERE
L) L] T T L) L) L L ) ) u
Z22723200Z01Z02Z03Z04Z05Z06Z07Z0RZ092 Az
2019
380 T 55 ANeDAS
2704 E—HE MSM
LFM
1807 ' —— CR&SS=XNET
L pm— P
e e e it Pt St it v ttptu vt et St H | B it e it vt ety it et et it it ot
21222723700Z01202203204Z05Z062072082092 21722723700Z012022032042052062072087
ggﬁ:g 9SEP ggfl; 9SEP

X254 (Hi): Eno, FRG LFHEA KHE, Sk TETOM,

2-47




MOBARA

40 360
30 270
20 180
10 i 90+
%&Izizzizuﬁzuixuizui:uizuéluéiu?:nézuéz u2izzi123:uﬁzuiIuizuixuixu&:uézuiznﬁ:
gg?g 95EP ggfs 95EP
40 KISARAZU 360
30
20
Iu e T T

ulll T L 13 T T Ll L] L ) T L u T T 1 L T T T T Ll L T L)
21Z222723200Z01Z202Z03Z04Z05Z06Z072082Z092 212227 23700Z01Z02Z03204Z05Z206Z072082Z
8SEP 9SEP 8SEP 9SEP

2019 KAMOGAWA 2019

40 360

Dzizziz231m’:zuizniznizuizuézuézn'}'znézuaz 0 217227 23Z00Z01Z02Z03Z04Z05Z06Z07Z0BZ

gg?; 9SEP ggf; 85EP
2 KATSUURA ..
30 270

e =N e
217227 23700Z01Z02Z03Z04Z05Z06Z07Z0BZ09Z  21Z22Z23700Z01Z02Z03Z04Z05Z06Z07Z08Z
9SEP BSEP 9SEP

8SEP

2019 2019
TATEYAMA

40 360 C—O AMeDAS

30- 270 WM MSM

""z- 222723Z00Z01Z02Z03Z04Z05Z06Z07Z08Z09Z 0 217227 23Z00Z01Z02Z03Z04Z05Z06Z07Z082Z
ggf; 95EP gﬁ fl; 95EP

X254 (Fiz): Eb, SR REA BB B, fHILCOfE,

2-48




SAKURA

40

E.?.‘l 1221 Zﬂgﬂsﬂzl;ﬂﬂﬂﬂﬂﬂ 04Z05Z06Z07Z082097

85EP
2018 YOKOSHIBA

40

0 ) 17237257002017057052047 057067072082
8SEP 9SEP

2019

360
30
20
101

21 7227 231 DDZ 01Z02Z03Z04Z05Z06Z07208Z09Z

u T T 1 L L) T T T Ll L L T
217227 23700Z01Z02203Z04205Z06Z07Z08Z
8SEP 9SEP

201 2019
2 FUNABASHI _ .
30 270

20
10

Dl‘l 1222 231 DDIDIIMIL'IJZ 04Z05Z06Z07Z08Z09Z

D2izzizz$zuﬁzuizuizuizﬂiznézuézuizuﬁz

85EP 9SEP BSEP 95EP
‘5019 USHIKU 2019

30
20
10

04— : D = =m === mm e m = ey ey
21722723700Z01Z02Z03Z04Z05Z06Z07Z08Z09Z  21Z22723Z00Z01Z02Z03Z04Z05Z06Z07Z08Z
8sEP 9SEP BSEP 93EP
2019 SAKAHATA 2019
40 360 G—O AMeDAS
301 270+ E—E MNSM
LFM
20 - 180 2
10- 90~

21 1221 231 00Z01202Z03Z04Z05Z06Z072082092

u2izzizz$znﬁzuizuézuizuiznéznéznizuﬁz
BSEP 95EP

BSEP 9sEP
2019 2019
254 (ki) @ E2D, R, BE, iR, PR SUROE,

2-49




X 2.5.4

EBINA

360
270
180

90

40
30
20
10

ua....

g.s'lé??l 2319950E1 01Z202Z03Z04Z05Z DEIQHBHI IJQI DB?S.I 112123105011 I DZI 03204Z05206Z07208Z
2018 2019

2 YOKOHAMA

30 270

180

0 “H:-nwm;.:,jh

212221251DDZ012022032UlIDEIDBZﬂ?IGBIUBI

8SEP
2019 MIURA

40

21!22123200201IDEZDSIGdZﬂSIDﬁID?ZDBI
2ﬂ19

360
270
180

30
20
10 =g

%izziz231uﬁzuiznizuizuizuézuézn?znézuéz

D2izzizz$zuﬁzuizuizuizﬂiznézuézuizuﬁz

SEP oSt gSEp " asep
2 ODAWARA ..
0 270
20 180
10 904 o
0 . Y i~ | .
21722725700201202203Z04Z05Z06Z07208Z09Z  21222225200Z01Z02Z05204205206207208Z
2019 fore  OF
2 TSUJIDOU
30- 2701

211221231001D1Iﬂ!1ﬂ32041051051ﬂ?1ﬂ&2092

BSEP 9sEP
2019
(Bix) : B, s, Bk, i,

AN,

éﬁ;!ﬂlﬂi!ﬂﬂﬁgiIDEIDSIB#IHEIGEIQ?IDEI
2019

DA,

2-50




X 2.5.4

HOKOTA

40 360
30 270
20 180

%1122123%55?DIIUZIDEIﬂlIDEIDEIﬂTIBHIDQI

D2112212312?101IDZIDEIGIIUHIDEID?lDEI

201 2019
2 TSUCHIURA .
30- 270
20+ 180

ID- 90

212221231DDZ012022032UlIDEIDBZﬂ?IOBIUBI

' B - F
212227 23700Z01Z02Z03204Z05Z206Z072082Z
8SEP 9SEP

201 2019
2 KASHIMA .
30 270
20 180

10

%izziz231uﬁzuizniznizuizuézuézn?znézuaz

D2izzizz$zuﬁzuizuizuizﬂiznézuézuizuﬁz

gg?; 9SEP ggf; 85EP
2 RYUUGASAKI .

270
180

30
20
10

90 e

0+
21222123ﬁ£§§?11022032UIIUEIDEIG?IHBIUEI

0 =
212227 23700Z01Z02Z03Z04Z05Z06Z072082
8SEP 9SEP

83EP
Joon9 NAGAMINE . 20"
O——0 AMeDAS
30- 270+ E—E NS
20+ 1807 gm-xnn
10~ 00 e

211221231nozn1zuzznszn4zuszuazu?zasznaz

8SEP 9sEP
2019
(FeE) : banb@am, fl, M, Bl Rig

u2izzizz$znﬁzuizuézuizuiznéznainizuﬁz
BSEP 95EP

2019

(> <iF) D,

2-51




253 BEXBHROFEERREBHRTORAL ORIE
Wi, BREUC X 0 B L2 SR ORI L) SHEE Sz AR & CReSS DJEHE T — & & xR
[ZOWTHRND, R 15 5238 L72% 0 9 H 10 B2 5 10 AWICoT T, FHERE X ORI % $m 5y
D REREE O FRDUCOWTHE Lz, SEIORE 15 512 L 0 BIEED R S V7R =ik O His 4 &
25212, BUFRAED OHEE L- AR CoRmMZX 5 IcRRT 5, 2, BHE 25105 2524 1%, FHSTOR
MR D ERIE R LT b D TH D,

#25.2 BUMFRHAE L7oHsg - R - R L O U7 R D> S HEE L7 a]

K Hi4, T o8 JE\ T
1| KIS < IEAR DV 35.96 140.06 | L4
2 | R EF i/ R 35.90 140.09 | FH
3 | RIIRETF A K 35.90 140.10 | 3
4 | RYEIAT 5 36.10 140.42 | bk
5 | KIRAT i NE 36.11 140.47 |
6 | KIRIREEH T AR 36.17 140.56 | 3
7 | RYRUR R TR 36.18 140.56 | H L 74
8 | THERMAT EHH 35.70 140.28 | FFH
9 | TEERI/N\HFTH KB 35.66 140.30 | #
10 | THER I\ )\t 35.61 140.32 | #
1M | TRER N\ 35.63 140.32 | #
12 | THER N\ 35.63 140.31 | M
13 | THEUR R FEAa T T 1 35.04 139.84 |
14 | THERFE BT S HET 2 35.04 139.84 |
15 | THERFE T & M 3 35.04 139.84 | FH
16 | TRERAE LA 1 34.95 139.82 | M4
17 | TRERAE LA 2 34.96 139.80 |
18 | THERATRAA ¥ — 35.36 140.05 | FE
19 | TEEREHTEA 35.36 140.05 | PP B
20 | AR B TAERER T < ok )E 35.35 140.05 | |
21 | TEERAET LA 35.35 140.05 | P HL
22 | THERAEE 1 35.34 140.05 | P B
23 | TEERA A 2 35.34 140.05 | ¥
24 | TEERFHTER 3 35.34 140.06 | i3

X 2.5.6 225 [% 2.5.12 (2, BiHFHA U 72 Hi s CEE U 72 [H 25k 2 H HEE S 7z Jaln) & CReSS DR\ A3 —E L
72IFZ|C CReSS D EIE M i K DR; D JRE /3 &2 77T FIEMA T Tl 30m/s LA EDREGED, Z DA DARFEH,
I\, R, 2 <IEHR B W, $EITTIX15mis LEDREEE & 7e > TWD Z ERXbad, £, AFEETTCIX
T <UL T 20m/s LLEDJEGE S H o5, A RIBLHIEHA 2 S5 U 72 S Tl @85 O XA 7T 2 OE ) fgRR



ni=n, BISNIICEER T CIERE 7 ADOBIESS T 7 AREOWEBM OMENR RO, KEETTH, g
U A DEIEIIHER SR ST, T RRBOYEM OBARITR b7, —MKIC, RRBREEUEIL 10 55 FE R
OS5 HEND 2L SNTWVDEA, KMEHEICH LT LA VAR Z T RRET ATk, RRBREEEO X 5
RENERBTDHZENTE RN LB, CReSS DEGED 2 fFOEMNAHA TORKBREEESE L TEZ 5,
M ORREIZ Lo TED LM, REMARILZ OEMIZ L 0 BUCKH T 28BN EZR Y | @H O/SAL Ty 2Tl
#30m/s, BB N AT T AIRE TITH 50m/s BENTFR SN GHHORKBRMEE L ShTnd 3, Zhb
5. CReSS 7 bARIE S 412 45 Mty T i R JEUs 1%, BUHIER A CHERS S AU 72 S hask O p FHRF M & iy B
<HELTWD EF 25,

N

{,149é§«§§§§

L 1 Y
lfa_-r\)

X 2.5.5 FIEE L 7-EZERgRH SDHEE LT JBE 5,

2-53



2002 A 21 SO, TR - KRR T To% < OE =R A BOET 7 M O/TE O R E Y ORTHEIEEL T
W2 Z EAFRINFEQROS IZL VTS TV D, AEIOEE 15 52BN TH, THER - KRR T TDZ < D%
fiR % E RO HET T M ORI ORE Y QR THEEE L TWie, —MRIZIE, BROET MO AR TR JB0E 3 BLI &
N5 Z L bRESMESACRITIANCEEET S Z LB SN D, BT T 2 (6 - 7ZBIRE o i, B3
ICHEBEL TV D 2 L b d Y, mEFORBLEMT 2 bMIN, Ll SRIOBM 156 Z12 & 2 B
TR o lzlzd . BIEOETT S M ORI O KF Y O CRE=HiiR 0% < RS~ Lo 7oo LHfEE S LD,

FE251: 2K EHALWTTHE BE 252 BRFETHNE

HH 253 lRFEHHEK HHE254 AT LG

FHE 255 17hH/NE BH 256 $EHTTHE

2-54



Nz,

<Vl

BEL D57 - bR TH257 : GRS
- ,_' . _:;‘—J_—i_ : Ti‘_ o

-y

G.H 258 : AT EBH 'BE 259 )\

P

BH 2510 : )\t

FH 2512 )\ eS|

2-55




N —e

BH 2514 : FEATEHET 2

o

G.H 2.5.15 : FAER T E T 3 HH 2.5.16 : fELHAE 1

TNeN

HEH 2519 : BETHIE4 TH 2.5.20 : B BAR TERERI oY) E L

2-56




FEH 2521 FEATLA

G 25.23 : FHEHivER 2

BH 2524 : BHETEF3

TY19
36.5N

15:10m-WSPD 2019/9/9 01:00(JST) —30m/s m/s]

36N

34.5N

139E 139.5E

140E

140.5E 141E

2.5.6:CReSS |2 L 5 Emti(Ft 5 M) THEIEE L 72 R

EMaRR D DHEE L7z i & —Bd 54 (2019 42 9 A
9 H 1K) @ 10m EGE- A7,

361'\5’}491 5:10m-WSPD 2019/9/9 03:00(JST) —30m/s

36N

35.5N

35N

34.5N =

139E 139.5E 140E 140.5E 141E

2.5.7: CReSS (T J 5 AR ftri(RL s K) TRl L 72 [

TR HHETE L7 mA & — & A% (201949 A
9 H 6 H5304y) @ 10m EHE/ 1M,

2-57




3g‘gh915:10m—WSPD 2019/9/9 03:00(JST) —30m/s m/s]

36N

35.5N

35N

139.5E

139E 140E 140.5E 141E

2.5.8: CReSS |C L % \ (38 Y) TRl L 7=
fisx 2 HHEE L7 mlm & — 8 5154 (2019429 H 9
H 31 o 10m 5 i,

00(JST) —30m/s

TY1915:10m-WSPD 2019,/9/9 07:
36.5N . /3, m/s]

34.5N Els

139E

139.5E

2.5.10 : CReSS |2 L 52 IZHA 5 WHi(RES TM)T
Bl U 2R SR O HEE Lz mm & — B3 2 e
(201949 H 9 H 7 W) @ 10m JAE i,

361"%1'91 5:10m—WSPD 2019/9/9 04:40(JST) —30m/s m/s]

34.5N 1=
139E

139.5F  140E

2.5.9:CReSS (2 X 2l Fifi(Fes T) CTHIEE L 7= F =
fia > B HEE Lz in & —Ed 5 0%) (201949 A 9
H 4 140 4y) @ 10m EIES A,

3;‘%&915:10m—WSPD 2019/9/9 06:30(JST) «—30m/s m/s]

35N

Nt rrrmm PSS

S ] -

139.5E

34.5N =+
139E

140E

2.5.11 : CReSS (2 & 2 Wi (R 5 H) Tl ()15
U7z E =k 0 HHEE L= Jalh & —Bd A% (2019
F9H 9 H6K30%) @ 10m JEEHE/Af,

2-58




ss'l"ghm 5:10m-WSPD 2019/9/9 08:50(JST) «—30m/s

36N

35.5N

35N

Am AL,
A SIS
-
¥l

LSS

34.5N oL B.] AL LSS

139E 139.5E 140E 140.5E

1E
2.5.12 : CReSS |2 X % i (RL 5 H) THUIANZ £

L= a2 HHEE L= an & — B 2% (2019
9 H 9 H6K304) @ 10m FEH /A,

254 BhHYIC

AR TIE, RIEDLFEFHOER R R E L TOHMENTT — % OFHEIZONT, SEIOER 15 ZICEb 5K
BITT AL AD 10 57 FHIfEO M 10-m & & BLHERA U 7= RS 5Es% OB E IR 2 1 F 2 5E L 7=, T OfER, »<
OO R TIZREGE AN /NG S 4L TV 3, X AN RRR L — & THEE S V7 1km T a4 [F b U 72 FRigdT
T—HIZ XD 10-m JEIX, EWHEIFICE W TRETT A X A TRl S U7 Gk - Elm & BUVsisos /s iz,
BIAVAT O CEMEEAT O B3 K 0 EDIX, AEIOE/E 15 50 X 5 B RO mE) e H 2 i35 v 27
AERDARMERENEEZOND, 2. ZOF—Z OH L 10-m AU, FEZMER OBIECRHRTL & b ik
BWHISHN R BTz, Sk CoOMED B L O Ol Ja# 2 & OfFREMHAGDEIE, 4RO X S 2E m o5&
KEREIC BT 2 WX W CTHZ RIERE 70D Z LIS D,

ZE 3k

1) /K W, BER FEZ, A 8k, = B JEK HE XA RRy 7T ==y NU—7 % i EEo
HEE FHEIZOWT, 5 20 MR LY AR YT him L.
https://doi.org/10.14887/kazekosymp.20.0.34.0

2) K. Shimose, S. Shimizu, R. Kato, and K. Iwanami, “Analysis of the 6 September 2015 Tornadic Storm Around
the Tokyo Metropolitan Area Using Coupled 3DVAR and Incremental Analysis Updates,” J. Disaster Res., Vol.12,
No.5, pp. 956-966, 2017.
https://www.fujipress.jp/jdr/dr/dsstr001200050956/

3) —MRAENEAN A AR EE S, BERGHERSEMEE S, BEMRERE 2 2 MURHEE R ERE S
CERE 2 8 Rl E TRIEEMBIFE) G5/ , P 30 43 A.
https://jgha.com/wp-content/uploads/2019/11/TM06-13-lowcost1808 2.pdf

4)  FRiugess, Felaihie, INBEEE, AHHEA, BE 0221 (28D THER - KRR T O Z M E S O g SR & &
22, PRk 34 % 3 5, 199-212, 2003.
https://www.jstage.jst.go.jp/article/sasj1971/34/3/34 3 199/ pdf/-char/ja

2-59


https://www.jstage.jst.go.jp/search/global/_search/-char/ja?item=8&word=%E7%9C%9F%E6%9C%A8+%E9%9B%85%E4%B9%8B
https://www.jstage.jst.go.jp/search/global/_search/-char/ja?item=8&word=%E5%B2%A9%E6%B3%A2+%E8%B6%8A
https://www.jstage.jst.go.jp/search/global/_search/-char/ja?item=8&word=%E4%B8%89%E9%9A%85+%E8%89%AF%E5%B9%B3
https://www.jstage.jst.go.jp/search/global/_search/-char/ja?item=8&word=%E6%B8%85%E6%B0%B4+%E6%85%8E%E5%90%BE
https://doi.org/10.14887/kazekosymp.20.0.34.0
https://www.fujipress.jp/jdr/dr/dsstr001200050956/
https://jgha.com/wp-content/uploads/2019/11/TM06-13-lowcost1808_2.pdf
https://www.jstage.jst.go.jp/article/sasj1971/34/3/34_3_199/_pdf/-char/ja

Spatial Distribution of Gusts and CG Lightning Associated with Typhoon 1915

IR SCER
Fumiaki KOBAYASHI

Based on the detected gusts accompanied with the Typhoon T1915, the meteorological features of gusts were revealed. Almost
of the gusts were accompanied with convective radar echoes. Most of the gusts occurred within 50 km from the center of the
typhoon and concentrated within between East to West direction. These results implied that the gusts were influenced by both the
force of gradient wind and the downdraft from cumulonimbus. The number of lightning strikes (CG) around T1915 exceeded 400
times and CG concentrated in the center of the typhoon inner core. CG lightning discharge was observed over the sea, and no CG

was observed over the land after the landing of T1915.

Keywords : gust, typhoon induced tornado, downburst, Cloud-to-Ground discharge
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Fig. 2.6.1 Positions of maximum instantaneous wind speed (more than 30 m/s) relative to the center of T1915
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Fig. 2.6.2 Radar echo (color) and the value of sea surface pressure (circle) on 04JST, 9 September

BRI 72 3 BUAMLSICB I D RIEORRIEH 5 & (K 2.6.3), AEGEERTE%OKIEEL/ % — 3B L TR
D, BROHEEPHER SN - EF@IB L2 & 2R L TWS, WIFROBHIHA T b &EOH/INE(L (pressure dip)
PIFEL TWEeZ &R bnd, ZhuE, TI821 THIT SN LI BRA Y XA r—L i, HoHWIEED L S~
A7 AT —)VOEELPNEL TN EEBERLTND D,

o —— ~~
oos N\ XK v

000 A\ X\

oo \ /NN [/ /
050 \ I\ \/] /

o7 A AR WAV

oro VY AR U

oo \ (AW
\ \V4

/ \
960 v
955
0
1800 21:00 0:00 3:00 6:00 9:00 12:00

K263 [UEDHRIIT—42 (B%453#H) ¥

Fig. 2.6.3 Time sequence of pressure at 3 different points
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Fig. 2.6.4 Positions of CG lightning from 00JST, 8 to 12JST, 9 September
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Fig. 2.6.5 Distribution of radar echo at 04JST, 9 September
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Fig. 2.6.6 Three dimensional echo structure é)_tg?erved by X-band phased-array weather radar
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3D characteristics of lightning activity associated with Typhoon Faxai (2019)

B mvE -, 2R 5LE™2, Paul R. Krehbiel *3
Namiko SAKURAI Hironori FUDEYASU, and Paul R. KREHBIEL

3D characteristics of lightning activity associated with Typhoon T1915 were examined using Tokyo Lightning Mapping Array
(Tokyo LMA) and JMA C-band Doppler radar. Lightning were observed in the eyewall and outer-rainband in the typhoon, and F
the number of lightning in the eyewall were more observed than that in the outer-rainband. Most of lightning in the eyewall were
observed when the typhoon center was located over the sea. On the other hand, lightning in the outer-rainband were observed when
the typhoon center was approaching to Kanto region and passing over Tokyo bay or Kanto region. There were developed convective
cells in the eyewall which had 10 km echo top height and lightning location sources were observed over the developed convective

cells and surrounding upper stratiform layer. Leader was propagated from the core of eyewall to outside into the stratiform region.

Keywords : lightning, Lightning Mapping Array, typhoon
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2019 FEE A 15 5D LRERTOFREE - HEIEZRLD A T = X I

Intensity and Structural Changes in Typhoon 1915 before the landfall
in a numerical simulation

WA EIF R GAES?, FIH ERS
Yoshiaki MIYAMOTO, Hironori FUDEYASU, and Akiyoshi WADA

This study investigates change in intensity and structure of Typhoon 1915 simulated in a numerical simulation. Typhoon 1915 made
landfall with the strongest intensity out of tropical cyclones (TCs) that made landfall at Kanto area. We focus on the physical reason
why the cyclone can sustain such a strong intensity until it approaches the land. Analyses of a numerical simulation revealed that the
structure of the simulated TC is axisymmetric, which is favorable to intensify. This feature has not been popular in mid-latitudes
where the baroclinicity is high. By conducting a vorticity budget analysis, it is shown that the symmetric vortex structure is due to

high stretching and tilting terms.

Keywords : Typhoon, Intensity and structure change
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High waves generated in Tokyo Bay by Typhoon Faxai (1915)

EE PERE
Nadao KOHNO

This study examined the characteristics of high waves generated by Typhoon Faxai (1915) which led to severe damages in the coast
of Yokohama City, especially Kanazawa district and Honmoku piers. The maximum significant wave heights were about 3m, which
is large for inland-bay waves, and the wave periods were also large as 7 seconds. Numerical wave simulation was conducted and the
results turned out that long swells propagated from the south of Tokyo Bay, which might enhance the damage at the coast of Yokohama.
Calculated wave spectrum indicates that wave energy is distributed in wide range, which means multiple waves simultaneously exist.
Such wave condition makes sea surface complicated and sudden high wave may occur. Those situations would have led to the damages

in the coast of Yokohama, although the conditions are circumstantial.

Keywords : ocean waves, wave spectrum, numerical simulation
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