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Introduction

India Meteorological Department (IMD) is the nodal agency for
Tropical Cyclones (TC) monitoring and prediction over the North
Indian Ocean.

TC forecast issued by IMD contains forecasts of TC wind field for 5
days. This forecast is given six hourly for first 24 hrs and 12hrly for
subsequent hrs.

This forecast is issued four times a day based on 00, 06, 12, 18 UTC
observations.

The monitoring and forecasting of TC wind radii was introduced
during TC, Giri over the Bay of Bengal in October, 2010. Coded
bulletin was introduced from Cyclone Viyaru, 2013.

Objective of the study is to bring out a road map for wind field
analysis and find out limitations and future scope in monitoring and

iz, forecasting of Quadiaad \WwimekadHai=t Gorar=r %"ﬁ*‘;&\
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Introduction

TC Wind Field

- » Series of concentric
circles of wind
= Size of acyclone

* |ntensity of a cyclone

= Monitoring is dependent

on indirect observations
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Characteristic features of wind radil forecast

Wind radii represents the maximum
radial extent of winds reaching a
threshold value in each quadrant.

It is represented in nautical miles
( 1nm=1.85 km).

The wind radii forecasts are issued
over the sea area only as per the
requirement of the users.

The TC wind radii forecasts are
generated in terms of the radii of
winds reaching 34kts, 50kts and 64kts
value in four geographical quadrants
around the tropical cyclone. In
addition, radii of 28 kts is also added.
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Radii of surface wind thresholds
used by IMD for TC forecasting

These are referred as R28, R34, R50 and R64 respectively.
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Threshold Criteria

Northwest Sl [ E Northeast

e The thresholds of 28 kts, 34kts, vl -
50kts and 64kts are chosen '
according to users requirement.

» the wind of 28kts corresponds to
squally wind threshold

> the wind of 34KIS COMESPONUS 10 | frmm——m S
gale wind threshold Loy ekt o E A

c - - 1 r
» the wind of 50kts is the '*.H : Xy ol ‘.-:'.' :
. : . '5'-._.. 50 kt :'l, &
requirement of mariners e __-'l I!_-'
> the wind of 64kis is the wind with [ ™=, sake" e
hurricane force. Southwest..." g _L.-':III 'Southeast

Fig.1l. Radii of surface wind thresholds
used by IMD for TC forecasting
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Methodology for TC wind radii monitoring

The inputs for monitoring are obtained from following observations
ss*Surface observations (ships, buoys, GTS data, AWS, HWSR)

s»Satellite observations (Scatterometer, Microwave, CIMSS,

Geostationary satellites)

“*Dvorak T. No. estimates (IMD Sat., JTWC, NOAA, ADT estimates

from CIRA)
“*DWR (when system is within the radar range)

¢ Coastal wind observations (when the system is close to coast or

over Tand)
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Methodology for TC wind radii monitoring

Level 2 NSNS |cvel 3

Scatterometry winds Radar

Best estimated INSAT-3D o]
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imageries (85 & observations Radar range

for validation ngh

Resolution Consistency
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environment
(Troueh/idee/ W pified Holland 8 [ Multisatelite |l Reflectivty/ radial Final
umidity/ derived winds velocity etc. Structure
R28, R34,

: g ; ; R50, R64,
tructure tructure tructure tructure RMW, ROCI
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Climatology

Wind Shear etc parameter
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Example of TC wind radii monitoring products
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http://www.nrlmry.navy.mil/tc-bin/tc_display.cgi?STATUS=inactive&ACTION=Latest_Photos&ACTIVES=None&MOSAIC_SCALE=20&PHOT=yes&ATCF_BASIN=io&BASIN=IO&STORM_NAME=04B.GIRI&CGI=SATPRODUCTS&AGE=Prev&ARCHIVE=all&SIZE=thumb&NAV=tc&YR=10&ATCF_YR=2010&YEAR=2010&ATCF_FILE=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010/io042010.10102406.gif&CURRENT_ATCF_FILE=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010/io042010.10102406.gif&MO=OCT&CURRENT=20101021.2344.trmm.x.wind.04BGIRI.85kts-959mb-185N-926E.27pc.jpg&CURRENT_ATCF=io042010.10102406.gif&ATCF_NAME=io042010&ATCF_DIR=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010&STYLE=frames&USE_THIS_DIR=/SATPRODUCTS/TC/tc10/IO/04B.GIRI/CloudSat&DIR=/SATPRODUCTS/TC/tc10/IO/04B.GIRI/tmi/wind&TYPE=tmi&PROD=wind&SUB_PROD=tmi
http://www.nrlmry.navy.mil/tc-bin/tc_display.cgi?STATUS=inactive&ACTION=Latest_Photos&ACTIVES=None&MOSAIC_SCALE=20&PHOT=yes&ATCF_BASIN=io&BASIN=IO&STORM_NAME=04B.GIRI&CGI=SATPRODUCTS&AGE=Prev&ARCHIVE=all&SIZE=thumb&NAV=tc&YR=10&ATCF_YR=2010&YEAR=2010&ATCF_FILE=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010/io042010.10102406.gif&CURRENT_ATCF_FILE=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010/io042010.10102406.gif&MO=OCT&CURRENT=20101021.1959.aqua-1.wind.x.04BGIRI.70kts-970mb-182N-924E.37pc.jpg&CURRENT_ATCF=io042010.10102406.gif&ATCF_NAME=io042010&ATCF_DIR=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010&STYLE=frames&USE_THIS_DIR=/SATPRODUCTS/TC/tc10/IO/04B.GIRI/CloudSat&DIR=/SATPRODUCTS/TC/tc10/IO/04B.GIRI/amsre/wind&TYPE=amsre&PROD=wind&SUB_PROD=2degreeticks
http://www.nrlmry.navy.mil/tc-bin/tc_display.cgi?STATUS=inactive&ACTION=Latest_Photos&ACTIVES=None&MOSAIC_SCALE=20&PHOT=yes&ATCF_BASIN=io&BASIN=IO&STORM_NAME=04B.GIRI&CGI=SATPRODUCTS&AGE=Prev&ARCHIVE=all&SIZE=thumb&NAV=tc&YR=10&ATCF_YR=2010&YEAR=2010&ATCF_FILE=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010/io042010.10102406.gif&CURRENT_ATCF_FILE=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010/io042010.10102406.gif&MO=OCT&CURRENT=20101022.0114.f16.x.wind1.04BGIRI.85kts-959mb-185N-926E.32pc.jpg&CURRENT_ATCF=io042010.10102406.gif&ATCF_NAME=io042010&ATCF_DIR=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010&STYLE=frames&USE_THIS_DIR=/SATPRODUCTS/TC/tc10/IO/04B.GIRI/CloudSat&DIR=/SATPRODUCTS/TC/tc10/IO/04B.GIRI/tc_ssmis/wind/1degreeticks&TYPE=tc_ssmis&PROD=wind&SUB_PROD=1degreeticks
http://www.nrlmry.navy.mil/tc-bin/tc_display.cgi?STATUS=inactive&ACTIVES=None&MOSAIC_SCALE=20&PHOT=yes&ATCF_BASIN=io&BASIN=IO&STORM_NAME=03A.PHET&CGI=SATPRODUCTS&ACTION=Latest_Photos&MO=JUN&NUM=30&ARCHIVE=Active&SIZE=full&NAV=tc&YR=10&ATCF_YR=2010&YEAR=2010&ATCF_FILE=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010/io032010.10060712.gif&CURRENT=20100605.0853.aqua-1.wind.x.03APHET.35kts-996mb-238N-610E.32pc.jpg&AGE=Latest&CURRENT_ATCF=io032010.10060712.gif&ATCF_NAME=io032010&ATCF_DIR=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010&STYLE=frames&USE_THIS_DIR=/SATPRODUCTS/TC/tc10/IO/03A.PHET/CloudSat&DIR=/SATPRODUCTS/TC/tc10/IO/03A.PHET/amsre/wind&TYPE=amsre&PROD=wind&SUB_PROD=2degreeticks
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Example of TC wind radii monitoring products
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http://www.nrlmry.navy.mil/tc-bin/tc_display.cgi?STATUS=inactive&ACTIVES=None&MOSAIC_SCALE=20&PHOT=yes&ATCF_BASIN=io&BASIN=IO&STORM_NAME=03A.PHET&CGI=SATPRODUCTS&AGE=Prev&ACTION=Latest_Photos&ARCHIVE=all&SIZE=full&NAV=tc&YR=10&ATCF_YR=2010&YEAR=2010&ATCF_FILE=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010/io032010.10060712.gif&MO=JUN&CURRENT=20100605.1350.WindSat_6GHz.wind.906.03APHET.35kts-996mb-237N-616E.jpg&CURRENT_ATCF=io032010.10060712.gif&ATCF_NAME=io032010&ATCF_DIR=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010&STYLE=frames&USE_THIS_DIR=/SATPRODUCTS/TC/tc10/IO/03A.PHET/CloudSat&DIR=/SATPRODUCTS/TC/tc10/IO/03A.PHET/windsat/6ghz_wind&TYPE=windsat&PROD=6ghz_wind&SUB_PROD=2degreeticks&INTERVAL=next
http://www.nrlmry.navy.mil/tc-bin/tc_display.cgi?STATUS=inactive&ACTIVES=None&MOSAIC_SCALE=20&PHOT=yes&ATCF_BASIN=io&BASIN=IO&STORM_NAME=03A.PHET&CGI=SATPRODUCTS&AGE=Prev&ACTION=Latest_Photos&ARCHIVE=all&SIZE=full&NAV=tc&YR=10&ATCF_YR=2010&YEAR=2010&ATCF_FILE=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010/io032010.10060712.gif&MO=JUN&CURRENT=20100603.1654.ascat.ASCAT_25KM_color37.wind.03APHET.2511_042pc_105kts-944mb_200N_595E_sft201006031200_bgt201006031332_bgn201006031306.jpg&CURRENT_ATCF=io032010.10060712.gif&ATCF_NAME=io032010&ATCF_DIR=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010&STYLE=frames&USE_THIS_DIR=/SATPRODUCTS/TC/tc10/IO/03A.PHET/CloudSat&DIR=/SATPRODUCTS/TC/tc10/IO/03A.PHET/ssmi/scat/scat_over_color37&TYPE=ssmi&PROD=scat&SUB_PROD=scat_over_color37&INTERVAL=prev
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http://www.nrlmry.navy.mil/tc-bin/tc_display.cgi?STATUS=inactive&ACTIVES=None&MOSAIC_SCALE=20&PHOT=yes&ATCF_BASIN=io&BASIN=IO&STORM_NAME=03A.PHET&CGI=SATPRODUCTS&AGE=Prev&ACTION=Latest_Photos&ARCHIVE=all&SIZE=full&NAV=tc&YR=10&ATCF_YR=2010&YEAR=2010&ATCF_FILE=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010/io032010.10060712.gif&MO=JUN&CURRENT=20100603.1654.ascat.ASCAT_25KM_color37.wind.03APHET.2511_042pc_105kts-944mb_200N_595E_sft201006031200_bgt201006031332_bgn201006031306.jpg&CURRENT_ATCF=io032010.10060712.gif&ATCF_NAME=io032010&ATCF_DIR=/SATPRODUCTS/kauai_data/www/atcf_web/public_html/image_archives/2010&STYLE=frames&USE_THIS_DIR=/SATPRODUCTS/TC/tc10/IO/03A.PHET/CloudSat&DIR=/SATPRODUCTS/TC/tc10/IO/03A.PHET/ssmi/scat/scat_over_color37&TYPE=ssmi&PROD=scat&SUB_PROD=scat_over_color37&INTERVAL=prev

http://manati.star.nesdis.noaa.gov/datasets/ASCA
T D ata . p h p NOA4 OcennSAT—2 Winds(25KM) 20131008 deseending (¥1.3) [:-5 i

10 15 20 23 M 35 4D 45 =3D knota

Hote: 1) Timaa are GMT 2)Tirmaa aleng bottem correapond ko measurament ak 15H
3J)Dota buffer iz 22 hra from 20131009 4) Hlock circlea indicota poaaible contamination

HNO&A HESDIS /Offica of Raasarch ond Applicotiona
NI IVIE | EW MO LW W I ML LA~y 1 IVIEIN |1 o —"



ARCAT ZSKM WO Winds 20731008 ozeending -
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CIRA Operational Page

Real-time satellite products developed by OAA/NESDIS/STAR/RAMMB
and the Cooperative Institute of Research in the Atmosphere (CIRA)---
http://severe.worldweather.wmo.int/TCFW/

Wind distribution at 700
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http://rammb.cira.colostate.edu/products/tc_realtime/index.asp
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S5implitied Hollana B

Simplified Holland B Parameter

 SHB is related to shape of tangential wind profile beyond RMW.
Insensitive to variations of RMW.

*» Weak TCs have large range of SHB, between 0.5 and 2.25

*» Intense TCs have SHB values in a narrow range between 1.75 and 2.3.

2613181488 ioB220813.dat
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s Large values of SHB
(order 2.25) Imply
compact tangential wind
profiles.

s Small values (<1.0) are

related to broad
tangential wind profiles.

Increases  with
both the intensity and
radial extent of the wind
field.
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CIRA based Dvorak T. No. estimates estimates

Intensity (Vmax [kt])
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IR based TC size

TC 5IFE [Degrees Latitudel
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STRUCTURAL CHARACTERISTICS

« The average size of TC (radius of 34(17) knot (ms—1 ) wind) category-
wise over the AS and BoB

Pre-Mon Post-Mon Pre-Mon Post-Mon

CS 43 70 73 57
SCS 12 70 64 64
VSCS 120 - 107 102
SuCS - - - 130

» The size of outer core (34(17) knot (ms-1 ) wind radial extension) as
well as inner core winds (50(26) and 64(33) knot (ms—1 ) wind radial
extension) increases significantly with increase in intensification of
TC over BOB during both pre- and post-monsoon seasons.

e Qver the AS, the size of outer core of the TC increases with increase
In intensity during pre-monsoon season and no significant change

: durlng pOS[ Monsoor seasoll.
INDIA METEOROLOGICAL DEPARTMENT N




STRUCTURAL CHARACTERISTICS

« The average sizes of outer core wind of the TCs over the BOB and
AS as well as during pre and post-monsoon seasons differ from

each other only in case of CS stage.

« The average size of CSis higher in pre-monsoon than in post-
monsoon season over the AS and opposite is the case over the
BOB.

« The average size of the CS over BOB is higher than that over the AS
during pre-monsoon season and there is no significant difference

during post-monsoon season.

e Though overall size of the TC during premonsoon season is larger

over BOB, as compared to that over the AS, the inner core is

smaller. ara Hiasa Q== @t %
INDIA METEOROLOGICAL DEPARTMENT R




STRUCTURAL CHARACTERISTICS

Determining factors for the size and asymmetry of TCs over the NIO.

% enhanced cross equatorial flow,
»* lower and middle level RH,
% vertical wind shear and

% proximity of TC to the land surface

HIza +HiaHa A== st

P

2N
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AMSU Area-Averaged Wind Shears and Layer Means
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AMSU Area-Averaged Wind speed in upper and mid to lower

3':] LENNEL LI L L L L L AL | I 1 1 1 1 1 1 1 36':]
3 SPO —
= 25 (DIR 1 300
-
L]
- 1 240
]
s 15+ 4 180
=
[L4]
T 10t 4 120
&
T
l:ll:i 5_ _Eﬂ
-
—
[t ]

I:I PERE SR T A TN RN TR NN TR TUN AN N TR TR T NN TN TUN SHN NN TN T T N TN S S NN THN T T N TN S N R S T T N T S T R S T I:I

10408 10409 10509

1010 1040 1011 1011 1042 10412 10513 10413 10514 10714

12:00 Q000 12:00 0000 1Z2:00 0000 1200 0000 12:00 0000 1Z2:00 0000 1200
3':' T T T 1 T T T 1 T T T 1 1 1 1 1 1 1 1 1 36':'
— SPD —
= 25 (DIR 1 300
o
Y
=Nl 4 240
]
s 15 F 4 180
=
[Lu]
%I 10 F 4 1Z0
—
[Tp}
l:ll:i 5 L N E'::'
L]
—
T
l::l...I...I...I...I...I...I...I...I...I...I...I...l::l

10/03 1009  10/09
1200 Qoo 12100

1o/10 1o/10 10411 10711 1o0/12  1o/12 10713 10713 1o/14 1o/14
Qoo 1200 Q0Io0 12500 Q000 1200 Qoo 12100 0000 12100

200-850-hPa Direction [Degl

a00-350-hPa Direction [Degl

O




Limitations and Future Scope in Quadrant Wind Monitoring

Example of Cyclone PHET

over Arabian Sea
Limited observational data

No aircraft reconnaissance

NOAA Recon (missian: 1518A) Level: 500 mb Date(s): 050921 050922 I ( : R I I A
31N ] B ’

30N S : )-* y

over North Atlantic Ocean

284 el —
574 @noggts | 2s00dg o

Quadrant wind monitoring
CaE ST L - W based on Dropsonde wind
e and SFMR data
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Difficulties and Limitations

o,

N

4

Unavailability of objective wind radii forecast methods

Numerical Weather Prediction (NWP) models fail to produce
forecasts that are better than climatology

Wind radii forecasts depend on track and intensity forecasts.

It is very sensitive to vortex initialisation in NWP models and
Intensity forecasts.

TRACK PREDICTION BY IMD MULTIMODEL ENSEMBLE(MME)
based an Q0 UTC of D3—-06—-2010

28M
TRACK PREDICTION INTENSITY PREDICTION
BY IMD MME o /ﬁf’;\\ BY IMD SCIP MODEL
basaed on 1 o based an
00 UTC of 03-06—2010 ’fgi\h% 00 UTC af O3—08-2010
——————————————— 24N —_—————————
FORECAST HOUR LAT LON T R FORECAST HOUR  INTENSITY
77N 1 iz D¥¢s
2010060300 18.8 59.9 - 2010060300 70 kia
)
o312
2¢1Q060312 19.8 5.5 | 20N 2010080312 75 Kia
o B
2010060400 21.0 58.7 | 154 0300 2010060400 BO kia
oFITH
2010060412 21.6 58.5 | | 2010080412 71 kta
a A,
2010060500 22.2 58.9 2010060500 63 kia
141 1
2010060512 22.3 50.6 2010080512 55 Kta
121
2010060600 22.7 61.4 2010060600 54 kia
_______________ 10N -

SAE 5BE GOE 62F B4E BBE 6BE TFOE 72E 74E  74E




NWP Model analysis

Wind analysed from WRF model during cyclone, Phet

[MD WRF-NMM{(27km) WIND{kta)650hPa 00hr FORECAST
based on 03-08-2010 00UTC walid for 03-08-2010 00UTC

g-/"' B SRR SRR ERA

L4 does ot depiet potttient bounaae————_ | |SO | (=

1h an 34 fald) RA

HITa HiEaa Qs Qs
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Difficulties and Limitations

Over the past several years, there have been large improvements in
track skill ( RSMC, New Delhi, 2011) and modest improvements in the

Intensity skill like other Ocean basins.

Intensity and track errors at 24 hrs (say) are still of the order of 15kts
and 75 km.

These errors, particularly the intensity errors negatively affect wind

radil forecasts.

The poor intensity forecast is particularly pronounced when intensity
forecast fail to or falsely forecast winds that exceed the 34kts, 50kts
and 64kts thresholds.

INDIA METEOROLOGICAL DEPARTMENT [



Products: Textual

(i) QUADRANT WIND DISTRIBUTION TEXT FORM

QUADRANT WIND DISTRIBUTION IN ASSOCIATION CYCLONIC STORM
THANE OVER BAY OF BENGAL

DATE AND TIME BASED UPON WHICH FORECAST IS PREPARED:
PRESENT DATE AND TIME : 280600 UTC

PRESENT POSITION:12.5°N/ 85.0° E

POSITION ACCURATE TO 50 KM

PRESENT MOVEMENT (DDD/FF) PAST SIX HOURS: 270/07KT

PRESENT WIND DISTRIBUTION:

MAX SUSTAINED WINDS: 55 KT, GUSTS 65 KT

RADIUS OF MAXIMUM WIND

WINDS VARY IN EACH QUADRANT

RADII ARE LARGEST RADII EXPECTED ANYWHERE IN THE QUADRANT
WIND RADII VALID OVER OPEN WATER ONLY

FORECASTS:

06 HRS, VALID AT:

281200Z 12.5°N/84.3°E

MAX SUSTAINED WINDS: 60 KT, GUSTS 70 KT

RADIUS OF 050 KT WINDS:
30 NM NORTHEAST QUADRANT
25 NM SOUTHEAST QUADRANT
25 NM SOUTHWEST QUADRANT
30 NM NORTHWEST QUADRANT

A4 o
4

HITa HiEaa Qs Qs
INDIA METEOROLOGICAL DEPARTMENT
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RADIUS OF 034 KT WINDS:
80 NM NORTHEAST QUADRANT
60 NM SOUTHEAST QUADRANT
60 NM SOUTHWEST QUADRANT
80 NM NORTHWEST QUADRANT
RADIUS OF 028 KT WINDS:
150 NM NORTHEAST QUADRANT
130 NM SOUTHEAST QUADRANT
130 NM SOUTHWEST QUADRANT
150 NM NORTHWEST QUADRANT
12 HRS, VALID AT:
281800 12.7°N/ 83.7°E
MAX SUSTAINED WINDS : 65 KT, GUSTS 75 KT
RADIUS OF 050 KT WINDS:
30 NM NORTHEAST QUADRANT
25 NM SOUTHEAST QUADRANT
25 NM SOUTHWEST QUADRANT
30 NM NORTHWEST QUADRANT
RADIUS OF 034 KT WINDS:
80 NM NORTHEAST QUADRANT
60 NM SOUTHEAST QUADRANT
60 NM SOUTHWEST QUADRANT
80 NM NORTHWEST QUADRANT

HITa HiEaa Qs Qs
INDIA METEOROLOGICAL DEPARTMENT
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RADIUS OF 034 KT WINDS:
80 NM NORTHEAST QUADRANT
60 NM SOUTHEAST QUADRANT
60 NM SOUTHWEST QUADRANT
80 NM NORTHWEST QUADRANT
RADIUS OF 028 KT WINDS:
150 NM NORTHEAST QUADRANT
130 NM SOUTHEAST QUADRANT
130 NM SOUTHWEST QUADRANT
150 NM NORTHWEST QUADRANT
48HRS, VALID AT:
300600 12.79N/79.9°E
MAX SUSTAINED WINDS :55 KT, GUSTS 65 KT
RADIUS OF 050 KT WINDS:
30 NM NORTHEAST QUADRANT
25 NM SOUTHEAST QUADRANT
25 NM SOUTHWEST QUADRANT
30 NM NORTHWEST QUADRANT
RADIUS OF 034 KT WINDS:
80 NM NORTHEAST QUADRANT
60 NM SOUTHEAST QUADRANT
60 NM SOUTHWEST QUADRANT
80 NM NORTHWEST QUADRANT

-'11',_.
-2

HITa HiEaa Qs Qs
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Products: GRAPHICAL
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27111

at

M SV [k notykm ph)

2710530

26/083
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Action

28-33 {51—62 )

50-63/[92-117)

Yery High seas

Total suspension of ishing operations

Total suspension of ishing operations

=64 [=118)

Phenomenal

Total suspension of ishing operations &



Description of characters:

character*4 tcv_center I Hurricane Center Acronym IMD(give one space)
character*3 tcv_storm _id | Storm ldentifier (02B, etc) 01B
character*9 tcv_storm_name ! Storm name VIYARU(give2space)
integer tcv_century | 2-digit century id (19 or 20) 20

integer tcv_yymmdd | Date of observation 130515

integer tcv_hhmm I Time of observation (UTC) 1800

integer tcv_lat | Storm Lat (*10), always >0 190 (for 19.09
character*l tcv_latNS I'N' or 'S N

integer  tcv_lon | Storm Lon (*10), always >0 0885 (for 88.59
character*1 tcv_lonEW I'E' or 'W! E

integer tcv_stdir | Storm motion vector (in degr) 030 (from Syn.in 3
digits)

integer tcv_stspd | Spd of storm movement (m/s*10) reported in 3 digits)

IMD 04B PHAILIN 20131012 0000 175N O0865E
315 080 0932 1006 0400 060 020 0185 0185 0165

0150 D

o 4N
2R
e

PR
e T IT i

. I Hiaa Q== Qs
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Description of characters:

integer tcv_pcen I Min central pressure (mb)
integer tcv_penv I val outrmost closed isobar(mb)
integer tcv_penvrad ! rad outrmost closed isobar(km)
integer tcv_vmax I max sfc wind speed (m/s)
integer tcv_vmaxrad ! rad of max sfc wind spd (km)
integer tcv_rl5ne I NE rad of 15 m/s winds (km)
integer tcv_rl5se | SE rad of 15 m/s winds (km)
integer tcv_rl5sw I SW rad of 15 m/s winds (km)
integer tcv_rlsnw I NW rad of 15 m/s winds (km)

character*1 tcv_depth ! Storm depth (S,M,D) X=missing M

S stands for shallow (for Dep), M stands for Medium (for DD), D stands for Deep (for CS
and above) and X stands for missing

Thus the TC Vital message for the above example is given below.

IMD 01B VIYARU 20130515 1800 190N 0885E 030 050 0990 1000 0250 022 060
0170 0130 0120 0170 M

N.B.:

«Century and yymmdd are given in one column (column number 4)

Latitude of centre of TC is given in three digits alongwith N/S (column 6)
sLongitude of the centre of TC is given in four digits alongwith E/W (column 7)

4. Starts from DD stage and in place of storm name give 13 blank spaces

5. Storm identifier is system No. in particular basin and reported as NNB or NNA
(reported in 3 digits as 01B)



Products: Coded

(i)  TC VITALS—CODED FORM

IMD 04B PHAILIN 20131012 0000 175N 0865E
315 080 0932 1006 0400 060 020 0185 0185 0165
0150 D
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Exercise: Preparation of TC Vital for modelling group

System No. 4

Deep Depression

Base time 10/0600 UTC

Centre 17.5N/80.5 E

Previous location based on 10/00 UTC: 17.0/90.0
POCI: 1006

P central: 932

ROCI: 200 nm

MSW: 30 kt

RMW: 90 km

R28: NE/SE/SW/NW: (nm): 90/90/80/75
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Future Scope

In the absence of a reliable NWP model, a common approach is to
develop Multi Model Ensemble.

Development of a climatology and persistence (CLIPER) model for
TC wind radii forecast over the North Indian Ocean is being
attempted like that over North Atlantic Ocean.

CLIPER model will also provide a reference forecast for verifying

other techniques.

Aircraft reconnaissance as in other basins will make study more

objective.

HITa HiEaa Qs Qs
INDIA METEOROLOGICAL DEPARTMENT




Thank you
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