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T. Nakazawa!

C.-C. Wu?, M. Weissmann3, S. Majumdar*, C. Reynolds>, J. Doyle>, P. Harr®,
K. Bessho!, T. Komori’, Y. Ohta’, K. Yamashita’, S. C. Jones?, H.-S. Lee?,
D. Richardson!°, M. Yamaguchi*, F. Harnisch?3, and D. Parsons!

JMA/MRI: NTU? - DLR3, University of Miami4, NRL>, NPS®,
v/NPD’, Univ. of Karsruhe®?, KMA/NIMR?, ECMWF°, WMO!




http://hydro.iis.u-tokyo.ac.jp/ Bl 51K

Al B B HKIC & SEEEGSTIE
EERIEK (1990 DIEICHE)

i:
1
P

"%@"

6000 35000
FRBARE

s000 | { 30000
P @
@ { 25000
S 4000 H S
o {20000 %
= 3000 pide=k 3
e 115000 £
_E (@]
S 2000 o =
- MR 110000 k&

1000 | M k | 5000

0 | \ | Mzl “III!..“i“Iiuﬂllﬂ‘mJ |H ‘ ‘ ‘ ] 11, | el | 0

1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
Year

Urbanization may increase vulnerability Courtesy T. Oki
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(billion yen)
Claims Paid (incl. estimates)
Name of Place Date Fire and
Disaster Automobile, Marine | Total
Miscellaneous
Typhoon . . Sep. 26-28,
1 No. 19 Nationwide 1991 5225 269 185 567.9
Typhoon . Sep. 4-8,
2 No. 18 Nationwide 2004 356 .4 259 51 387 .4
Kumamoto,
g | Typhoon| o maguchi, | SeP:21-25. 284.7 212 88 |3147
No. 18 1999
Fukuoka, etc.
Typhoon " Sep. 22,
4 No. 7 Kinki*1 1998 1514 6.1 24 160
Typhoon [Western Part of| Oct. 20,
2 No.23 the Nation 2004 . e 88 138
Fukuoka, Saga,
6 | YPNOON Nagasaki, | ooP: 19-20. 1317 11 NA 1219
No.13 ) ) 2006
Miyazaki, etc.
Typhoon . . Aug.30-31,
7 No. 16 Nationwide 2004 103.7 138 35 121
g [Downpoul  ichietc. | Sep-10-12, 447 54 5 3.9 103
r, 2000
Kyusyu*2 Shiko
9 Typhoon | "=\ .3 and  |Sep. 3, 1993 933 35 1 97.7
No.13 .
Chugoku*4
10 |Hailstorm| ©Chaand | 5, \ev-00 37.2 303 25 | 70
Ibaraki

http://www.sonpo.or.jp/eristatistics/claim/


http://www.sonpo.or.jp/e/statistics/claims_payment/claim_storm.html
http://www.sonpo.or.jp/e/statistics/claims_payment/claim_storm.html
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Mean & Spread ? Observation Error ?
Predictability ? Variables, Altitude ?
Initial Perturbation? | Unique Target Area?

Moist Process ?
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Data or No Data?

Data Impact Study




MBRFPEHR AT L

" REERAE
> HETTINOEREZANWT, BERRENKZTNWEE
ZoNdiG (8XESEE) TERHZITL. FHRDNK
EXDIIHRAFEDC &, BREBEBZHET S &

77 R HR AT & 3%,
> %@E%EiEZ:”Eqﬁuw\y ’1-;‘”
" TRk

> BUEETIVICERBAT—Y 2D ANd &, mFETIE
THREYM CRLFENSDT—FYZDHDZREILTE
DEDICIRD>TET WD,
" oYV TILTFR
> —DDTHEESEDDTHRL, LI DESHHAE
Mo DFHETDIE, THRDENS LS ZHTE
TZ %o 5




PUYYTNFREE?

HORPEX Interactive Global Grand Ensemble
(TIGGE)

Initial Day3 Day6 Day9

Medium-Range Ensemble Foreen Medium-Range Ensemble Forecasts Medium-Range Ensemble Forecasts Medium-Range Ensemble Forecasts
Spaghetti Diagram: 5500m Spaghetti Diagram: $500m Spagheati Diagram: 5500m Spaghetti Dyaggram: 5500m
Insgial Tome: 20070109 Inicial Time: 20070109 Initial Time: 20070109 Iniial Time: 20070109
Valid Teme: 20070109 12UTC Valid Tame: 20070112 12UTC Valid Teme: 20070115 12UTC Valid Time: 20070118 12UTC
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© Total Ensemble Size: 295
3 CMC (17%2)

ECMWF (51*2) Data is available at http://tigge.ucar.edu/home/home.htm
%%155(11;.2) http://air.geo.tsukuba.ac. jp/~mio/tigge?.html

UKMET (24*2) Courtesy of Dr. Matsueda



http://air.geo.tsukuba.ac.jp/~mio/tigge2.html
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http://tigge.ucar.edu/home/home.htm
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TF1CRPEX

A World Weather Research Programme

Accelerating improvements in the accuracy
of one-day to two weeks high-impact weather forecasts

2005

A photographic collage depicting the societal, economic and ecological impacts of severe weather associated
with four Rossby wave-trains that encircled the globe during November 2002.
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How does THORPEX contribute to the Society?
Health Forecasting

® Focus on meningitis & malaria to enable national health
services to scale up interventions in time to cope with
disasters as they unfold (Malaria causes between 1.5 & 2.7
million deaths each year, 80% are children under 5)

= Build on the experience of DEMETER (Development of a
European Multi-model Ensemble System for Seasonal to
Inter-Annual Prediction), which has predicted malaria risk
and demonstrated how to deliver this information to the
health sector (see Nature Jan 2006)
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) Driftsonde center,
Okinawa pan | :

: e Operations center;: -
Taiw - Ll Ol Monterey, CA
Aircraft locations, and

aircraft operations centers

o) P _... Driftsonde Balloon release,
uam ;: IBwaii

MARKSTALL
1SLANDS

THORPEX-Pacific Asian Regional Campaign (T-PARC)

THORPEX (The Observing-System Research and Predictability Experiment)

And
Tropical Cyclone Structure-08 Experiments (TCS-08)
Collaborative Efforts
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Mission objectives
— NRL P-3 < s »d

« TC formation, structure, intensification, TUTT structure,
targeting for formation, extratropical transition

- WC-130J

« TC formation, structure, intensification, satellite
validation, targeting for formation and track,
extratropical transition

— FALCON

« Typhoon targeting, extratropical transition, targeting,
ridge-building, tropical water vapor transport

— DOTSTAR
» Typhoon targeting
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e During August — September, there were 12 total
systems > TD intensity over the western North Pacific

— 4 typhoons, 4 tropical storms, 4 TDs
e 51 TCS systems

— With a few recycled a time or two

e 11 systems in which aircraft missions were flown
— 4 typhoons, 1 TD, 1 ex-TS, 5 others

e 72% of all missions were flown on the 4 typhoon

cases
— 6 Nuri, 28 Sinlaku, 5 Hagiput, 15 Jangmi (54/75 = 72%)
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e Over 500 aircraft mission flight hours
— 216 C-130, 179 P-3, 83 Falcon, 37 DOTSTAR

e /6 missions
— 25 Falcon, 23 C-130, 21 P-3, 7 DOTSTAR

e 7 airfields

— Andersen AB, Guam; NAF Atsugi, Japan; Kadena AB, Japan;
Taiwan, Yokota AB, Japan; MCAS Iwakuni, Japan; Misawa
AB, Japan
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TY Nabi, 29 Aug — 8 Sep, 2005 [T

Japan, Atsugi, NAF |

40N

30°N

Tropical operating region
Driftsonde, NRL P-3, _
DOTSTAR, WC-130 > Tropical Measurements

Large-scale circulation,

. - e c'. i .
. i deep convection,
q‘-...“ ' monsoon depressions,
tropical waves,

Guam, Andersen AFB O, o *Iﬁ
e >N TC formation
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TY Nabi, 29 Aug — 8 Sep, 2005 [T

40°'N
> Subtropical operating region
Driftsonde, NRL P-3,
DOTSTAR, WC-130
30°N
TC track characteristics,
tropical/midlatitude \
interaction
; Tropical operating region
. o Driftsonde, NRL P-3, _
.~ . . DOTSTAR, WC-130 Tropical Measurements
i:_ & il 1;{... ¢ | =S > Large-scale circulation,
R e A W ‘e . — deep convection,
| O — ,‘_"0" ' monsoon depressions,
Guam, Andersen AFB O, R N v tropical waves,
: ! s | R TC formation
:u £ 140'E 15}; . , m“__/




TY Nabi, 29 Aug - 8 Sep, 2005 [T :-t:l Zlcg E/\] fd: lﬁ }El'%% E/H\I—I 15'—'

N R .
o A &7

I\N/ISLaItDitgdeF ngrg:\ilng 7 ) Extratropical Transition
o (ET — recurvature),

Japan, Atsugi, NAF | - Downstream Impacts
: w ET characteristics, forcing
[T . - 40'N

> of downstream impacts,

tropical/midlatitude
interactions, extratropical
cyclogenesis

Subtropical operating region
Driftsonde, NRL P-3,
DOTSTAR, WC-130

30°N
TC track characteristics, -<
tropical/midlatitude
interaction

Tropical operating region
Driftsonde, NRL P-3, _
. DOTSTAR, WC-130 > Tropical Measurements
" 20°N

— vy ' Large-scale circulation,
Lo o R £, N % | i
- ‘;'a.n’gy {Mw deep convection,

monsoon depressions,
tropical waves,
TC formation
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Sensitive Area C i

Tsubo in Japanese

1% 1i

#Z4#& in Chinese oo
Pressure Point @/

analogy to therapeutic point for body

“sensitive area” , where errors grow quickly,
estimated by sensitivity analysis

We will improve the forecast if we make
observations at right positions.

(We will improve the body condition if we

massage at the right positions!) " hi o /kihon Wil
J/WWW,SNI O, [non.ntm


http://www.shiatsu.or.jp/kihon.html
http://www.shiatsu.or.jp/kihon.html

TY Sinlaku (1¢s-033 / TD15W)
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28 Missions

e 8 Structure
— P-3,C-130,
DOTSTAR
e 6 Targeting
— Falcon
e 14ET
— P-3, C-130, Falcon

Coverage
09/0030 — 09/1045
09/2100-10/1225
10/2043 - 11/1828
12/1138 -12/2318
13/2330 - 14/0555
15/2135 - 16/0205
16/0500 — 16/0800
16/2044 -17/1115
17/2224 - 18/0720
18/2235-19/0725
20/0156 — 20/1206
20/2205-21/0205
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TY-core, TY-environment and distant sensitive region (“Sinlaku”)
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before-recurvature stage

(Period : from 00 UTC 09/09/2008 to 18 UTC

14/09/2008)
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* Forecast time fours)

23-30% Improvement
for 12-h forecasts
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after-recurvature stage
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Forecast time fours) *

10% Improvement
for 66- to 84-hour forecasts
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Sinlaku by NCEP GFS 9/10 OOUTC

500 hPa 500 hPa
I\IIFTRIP ASYMMETRIC .
| wma Dfﬁ9 h

3...

AllObs

Effect of drops:

Strengthened vortex, decreased RMW
o Strengthened subtropical ridge,
Courtesy of S. Aberson inducing northwestward flow
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Sinlaku by ECMWF  9/10 00UTC

TC: Sinkaku, IT: 2008091000 UTC, RES: centref Track error for 2008001000 UTC, RES: centref, Mean = +12to +120h
FCSleps +(0 12 24 35 43 60 72 84 96 108 120)h ReObs = NaN km, CeObs = 80,3468 km, CeObs2 = 189.0834 km,
30- > allCbs = 146. 2676km allObsCy = 57,6274 km_NoObs = 125.061% km
900
y B —a— ot def
DgTSTAR | . 800 - —°—g$2
All W/ Cle #* 4 . glObs
Y . Center 700} —e— &100sCy
_ ~a— NoObs
25 NOObS 600} Center
o~ E /
g § 500+ P
':':..3 ) 5
= ag 400
20 300+ bs
—— Best track
—+— not def 200
(T +— CeObs
| CeObs2 STAR
J ) allods 100
J - allObsCy A
e - 8
, \_{ +—Hocks Al w/gygl
15 L e - 12 24 36 48 60 72 8 fean
115 120 125 130 fc step (h)
longitude

(Courtesy of Dr. Martin
Weissmann)
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Forecasted field T+24h = ( Case study using targeted observations in the sensitivity
R (& \, w7 & area on 6-hourly continuous data assimilation from 00 to
Qo%, & ¥ " 12 UTC 11 September 2008
.« : 2 Case A : Using targeted observations in the
L owe north-east area of typhoon center
B o) S Case B : Using targeted observations in the
“ | south-west area of typhoon center
Case'B

CNTL : No special observations are assimilated

—

,~»+| High sensitive area

Average of typhoon positional error

Oés 00-18 UTC 11/09/2008 (SINLAKU: 00,06 and 12 UTC 11 September 2008)
Init. 00 UTC 10/09/2008 250
. R Case A : reduced

Green points: Upper-soundings 3 track forecast errors
by JMA research vessels and g 150 - : -:-g?:.LA
ground observatories Z 100 i Besa
Red points: Dropsondes § 50
released by Falcon aircraft PR hoer_rinil R PR TR S SRR R T

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84
. Other planes | Forecast time (hour)



Difference of Test-Cntl
in Z and Wind

SINLAKU by JMA 9/11 12UTC
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Impacts of Sondes differ in models

Why?

Not in Targeted Observation

But maybe in the Systems
(Analysis, Model)
— First Guess

— Assimilation of Data (accept/
reject) near the TC center

- Data Quality near the center

— DOTSTAR gives large impacts
« Better Quality around the TC

latitude

Accepted/Rejected DS Data on 9/11 12UTC

Location of dropsondes (N=19) on 2008091112, EXP: CeObs2, ccma
30
4 CeObs2 (98)
. - * TC
& ) flagged obs (86)
|

@® entire sonde flagged (N=4)

~
28 / A
27t/
¢
26|
:\5 // ’\
/ >
4 / o
24/ I
( f
23
N/ oTC X
\V : Rejected Data
Y /
1
T T
120 1 122 123 124 125 126 1 128 129

longitude
(Courtesy of Dr. Martin Weissmann)
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ECMWEF and JMA: 72h

Difference track error Exp-Control ECMWF and JMA; fctime:72h

issues with WC-130

Better

-200

date

(Courtesy of Dr. Martin Weissmann)
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9/25 O0OUTC Initial (JANGMI)

120° 130° 140° _ "
~ < . , mPaiT 0815 Central Pressure Forecast-Analysis
12’& gog(::;soor%cua_s_téﬁratcx T0815(P0022) M s
3 n : &« SO A A
e B AP e 1000
© 8.00UTC g2y | LS ad
A R2UTC_ - X 980
* 1 - ¢ . ) .A
30" 1 M{: oo - 30° 980 4
T nd \With Drop \;‘ 30 -01 a40
Without § Recurvature Better intensity
i ‘ -
. >
”\\}U‘“\‘ : & ) 28 900 B T T T T T T T Ty 1;3 ?v 0
> » 053723003725 005 300 23003 20003 25 0,
Recurvature 27 20 126-=)T061 5 Maximum Wind Forecast-Analysis
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7 26 100
Lo 80
e 4.
s N, 60
B I W §
s £ i Better track s 40
| V., i B/ Y !
‘ k" forecast at the 2
& s |, beginning '
120° 130° 140° °

Red : With Drop ( Test ) Blue : Without Drop ( Cntl )

Black : JMA Besttrack
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Impact Studies for Jangmi by ECMWF

9/27 O0UTC
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Track error for 2008002700 UTC, RES: centref, Mean=+1210 +84 h
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allObs = 138.9725 km, allObsCy = 2244371 km, NoObs = 139.9242 km
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Tropical Cyclone Intensity/Structure Changes, Extratropical
Transition, and Downstream Impacts
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Firsts

First four plane operation in a WPAC TC

First systematic targeting operation in the WPAC

— Comparison of several methods from a variety of operational and
research organizations

— Multiple aircraft
— ECMWF/UKMO Data Targeting System

First systematic observations of full extratropical
transition process

— Multiple aircraft, land-based radar, MTSAT rapid-scan winds
— Timed with satellite overpass

First operation of WC-130Js at 31,000 ft altitude except
when penetrating a mature TC

— Dropped sondes and AXBTs from high altitude

— Timed with Ipassage of polar-orbiting satellites for satellite
intensity validation

First buoy drop in front of a WPAC TC
— Two TCs
— First time a category 5 TC passed over buoys dropped in its path



Summary

« Anomalous weather conditions to start
— Non-existent monsoon trough
— Anomalous low-level easterlies

— Weak wave activity and strong upper-level cold lows
(TUTT) dominated throughout August

— 1 typhoon

— However, many aircraft missions conducted for TC
formation, wave structure, TUTT structure, subtropical
cyclone development

* Active September
— 3 typhoons (1 super typhoon, i.e. cat 5)
— 2 recurvature tracks

» Successfully addressed all science objectives in
field phase
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