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Contribution of RSMC, New Delhi to SWFDP in Southeast Asia

(Submitted by M. Mohapatra, RSMC-Tropical Cyclone, New Delhi)

Summary and purpose of document

This document describes the contributions of RSMC-Tropical Cyclone, New Delhi Centre to Severe Weather Forecasting Demonstration Project in Southeast Asia (SWFDP-SeA). 

Action Proposed

The meeting is invited to review this document and discuss the role of RSMC- Tropical Cyclone, New Delhi in SWFD-Southeast Asia 
Annex - A : Data and Products List issued from RSMC-Tropical Cyclone, New Delhi
1. Introduction

1.1.
Regional Specialized Meteorological Centre (RSMC) - Tropical Cyclones, New Delhi, which is co-located with Cyclone Warning Division has the responsibility of issuing Tropical Weather Outlook and Tropical Cyclone Advisories for the benefit of the countries in the World Meteorological Organization (WMO)/ Economic and Social Co-operation for Asia and the Pacific (ESCAP) Panel region bordering the Bay of Bengal and the Arabian Sea, namely, Bangladesh, Maldives, Myanmar, Pakistan, Sultanate of Oman, Sri Lanka and Thailand. It has also the responsibilities as a Tropical Cyclone Advisory Centre (TCAC) to provide Tropical Cyclone Advisories to the designated International Airports as per requirement of International Civil Aviation Organization (ICAO).

1.2.
The broad functions of RSMC- Tropical Cyclones, New Delhi are as follows:

· Round the clock watch on weather situations over the entire north Indian Ocean.

· Analysis and processing of global meteorological data for diagnostic and prediction purposes.

· Detection, tracking and prediction of cyclonic disturbances in the Bay of Bengal and the Arabian Sea.

· Running of numerical weather prediction models for tropical cyclone track and storm surge predictions.

· Implementation of the Regional Cyclone Operational Plan of WMO/ESCAP Panel.

· Issue of Tropical Weather Outlook and Tropical Cyclone Advisories to the Panel countries in general.

· Issue of Tropical Cyclone advisories to International airports in the neighbouring countries for International aviation.

· Collection, processing and archival of all data pertaining to cyclonic disturbances viz. wind, storm surge, pressure, rainfall, damage report,

· satellite and Radar derived information etc. and their exchange with Panel member countries.

· Preparation of comprehensive annual reports on cyclonic disturbances formed over North Indian Ocean every year.

· Preparation of annual review report on various activities including meteorological, hydrological and disaster preparedness and prevention activities of panel member countries.

· Research on storm surge, track and intensity prediction techniques.

2. Contributions to SWFDP in Southeast Asia

2.1.1 The information that the RSMC-Tropical Cyclone, New Delhi provides on a routine base are listed in Annex A. They are also available for SWFDP-Southeast Asia.

2.1.2 RSMC-Tropical Cyclone, New Delhi will provide the bulletins including Tropical Weather Outlook, Special Tropical Weather Outlook and Tropical Cyclone Advisory bulletins to SWFDP-Southeast Asia, as transmitted at present to the Member Countries of WMO/ESCAP Panel on tropical cyclones.

2.1.3 The RSMC-Tropical Cyclone, New Delhi welcomes the feedback on the data and products from users of SWFDP-Southeast Asia. 
Annex - A : Data and Products List issued from RSMC-Tropical Cyclone, New Delhi
A.1. Bulletins and products available through GTS, AFTN and IMD website

The information provided by RSMC, New Delhi includes the products and bulletins as mentioned in the following Table 1. 

Table 1. Tropical cyclone information, bulletin and product from IMD
	Bulletins/

Products
	Mode of dissemination
	Frequency and time of issue
	Content

	Tropical Weather Outlook
	GTS, website
	Once a day at 0600 UTC based on 0300 UTC
	(i) Description of convection

(ii) Location of low pressure area (one closed isobar with maximum sustained wind (MSW) speed of less than 17 knots)

(iii) Large scale environmental features including location of upper tropospheric ridge etc.

	Special Tropical Weather Outlook
	GTS, Website
	Twice a day at 0600 and 1500 UTC based on 0300 and 1200 UTC respectively when there is  a depression/deep depression (17-33 knots)

It is issued more frequently as and when required.
	(i) Current position and intensity, estimated central pressure and maximum sustained surface wind (MSW)

(ii) Past movement

(iii) Quantitative Forecast track and intensity upto 72 hrs from deep depression stage onwards (+6, +12, +18, +24, +36, +48, +60, +72 hrs).

(iv) Description of associated convection, T number based on INSAT/Kalpana, Cloud top temperature, pattern of convection

(v) Sea condition

(vi) Significant observational data, if any.

(vii) Prognostic and diagnostic features including SST, Ocean heat content, lower level convergence, lower level vorticity, upper level divergence, vertical wind shear, wind shear tendency, phase and amplitude of MJO index, any other synoptic features and NWP model guidance etc.

	Tropical Cyclone Advisory bulletin
	GTS, Website
	8 times a day based on 00, 03, 06, 09, 12, 15, 18 and 21 UTC observation
	(i) (i) Current position and intensity, estimated central pressure and maximum sustained surface wind (MSW)

(ii) Past movement

(iii) Quantitative Forecast track and intensity upto 72 hrs from deep depression stage onwards (+6, +12, +18, +24, +36, +48, +60, +72 hrs). 

(iv) Description of associated convection, T number based on INSAT/Kalpana, Cloud top temperature, pattern of convection.

(v) Sea condition

(vi) Significant observational data, if any.

(vii) Storm surge guidance, as and when necessary

(viii) Prognostic and diagnostic features including SST, Ocean heat content, lower level convergence, lower level vorticity, upper level divergence, vertical wind shear, wind shear tendency, phase and amplitude of MJO index, any other synoptic features and NWP model guidance etc.

	Cone of uncertainty
	Web site
	4 times a day based on 00, 06, 12 and 18 UTC from deep depression stage onwards
	(i) Given in graphical form along with track forecast

	Quadrant wind forecast
	GTS, Website
	4 times a day based on 00, 06, 12 and 18 UTC from deep depression stage onwards
	(i) Radius of 28, 34, 50 and 64 knots forecast winds in four quadrants upto 72 hrs (+6, +12, +18, +24, +36, +48, +60, +72 hrs)

(ii) The product is available in both text and graphics form

	Ship avoidance area*
	Website
	4 times a day based on 00, 06, 12 and 18 UTC from deep depression stage onwards
	(i) Area of 34 knots or more winds as predicted by RSMC, New Delhi

(ii) The product will be available in graphics form only

	Tropical cyclone advisory bulletin for SIGMET
	GTS/AFTN
	4 times a day based on 00, 06, 12 and 18 UTC from cyclonic storm (MSW of 34 knots or more) stage onwards
	(ix) (i) Current position and intensity, estimated central pressure and maximum sustained surface wind (MSW)

(x) (ii) Past movement (direction and speed)

(xi) (iii)Forecast location and intensity upto 24 hrs (+6, +12, +18, +24 hrs).

(xii) (iv) In addition, there will be advisory graphics in PNG format for transmission.

	Tropical cyclone warnings for the high seas


	INMARSAT safety system,

Website
	Twice daily, thrice during depression and six times during cyclone
	(a) Type of warning and name of the centre

(b)
Name of the system

(c)
Date and time of reference in UTC

(d)
Type of disturbance (depression, cyclonic storm, etc.);
(e)
Location in terms of latitude and longitude or with reference to well-known landmarks

(f)
Direction and speed of movement of the disturbance

(g)
Extent of affected area

(h)
Wind speed or force and direction in the affected areas

(i)
Sea and swell condition in affected areas (in qualitative terms)

(j)
Other important information such as future position of disturbances

Items (a), (b), (c), (d),(e), (f) ,(g) and (h) listed above are always included in the warning bulletins.

	Satellite bulletin 
	GTS, Website
	8 times a day based on 00, 03, 06, 09, 12, 15, 18 and 21 UTC observation
	(i) Centre position

(ii) Intensity (T /CI number)

(iii) Cloud description (area coverage and intensity of convection

(iv) Pattern based on Dvorak’s technique

(v) Cloud top temperature

(vi) Characteristics of eye, if any

(vii) Environmental features based on satellite observation



	Satellite imagery of cyclone
	Website
	Every half hourly
	(i) VIS, IR, WV and colour composite imageries

	INSAT/ Kalpana Satellite derived products
	
	Every three hourly
	(i) Derived products including cloud top temperature, upper tropospheric humidity, sea surface temperature, quantitative precipitation estimate, Outgoing longwave radiation, Cloud motion vectors, water vapour wind vectors etc.

	NOAA and MODIS satellite products
	Website
	
	(i) The satellite imageries and products based on NOAA and MODIS satellites are available

	NWP products
	Website
	Twice dailly based on 00 and 12 UTC


	(i) IIT Delhi Storm Surge Model Guidance

(ii) Cyclone Strike Probability, based on ensemble and super ensemble technique

(iii) Quasi-Lagrangian Model for prediction of track of cyclone upto 72 hrs twice daily based on 00 and 12 UTC 

(iv) Multi-model ensemble (MME) product twice daily  for prediction of track of cyclone upto 72 hrs

(v) *Genesis potential based on IMD GFS Model

(vi) *Probability of rapid intensification 



	Preliminary reports
	Website
	Within a week after the dissipation of the low pressure system
	(i) Salient features, 

(ii) Life history (genesis, intensification, movement), 

(iii) Satellite and radar observed features,

(iv) Associated adverse weather, 

(v) Damage, if any, 

(vi) Performance of RSMC (statistics of bulletin issued and verification of forecast and warning)

	RSMC tropical cyclone best track
	website
	Once a year during March
	(i) Date and time

(ii) Centre location

(iii) Intensity category

(iv) MSW

(v) Estimated central pressure

(vi) Pressure drop at the centre

(vii)  CI number


* Products will be available from ensuing cyclone season (Oct-Nov., 2011)

Explanatory notes:

(i) Tropical weather outlook
The tropical weather outlook is prepared once daily by RSMC tropical cyclones, New Delhi throughout the year. It is transmitted on the GTS at 06 UTC every day. The outlook covering the North Indian Ocean indicates possible development of tropical depressions over the sea. 

(ii) Special Tropical Weather Outlook

Special Tropical Weather outlook is transmitted on the GTS at 0600 UTC and 1500 UTC when a depression is located over the north Indian Ocean region. The additional bulletin will be issued as and when felt necessary by RSMC, New Delhi.

The special tropical weather outlook issued in association with the depression provides brief descriptions of tropical depressions affecting the area. It will give the location, intensity and movement of the system as well as a general statement of land areas coming under threat. It will also contain description of the convective clouds in satellite imageries and diagnostic & prognostic features of the system. When the depression intensifies into a deep depression, the special tropical weather outlook issued twice a day based on 0300 and 1200 UTC observation will in addition contain the 72 hrs forecast track and intensity of the system in a tabular form. These track and intensity forecasts are issued for +6, +12, +18, +24, +36, +48, 60 and +72 hrs since December 2008.

(iii) Tropical cyclone advisories

When a tropical low pressure system reaches the cyclonic storm stage, or is shortly expected to reach that intensity, RSMC tropical cyclones, New Delhi will issue tropical cyclone advisories. Advisories are issued at 00, 03, 06, 09, 12, 15, 18 and 21 UTC. The area of responsibility for the issue of tropical cyclone advisories by RSMC Tropical Cyclones, New Delhi covers sea areas of north Indian Ocean between long. 45° E to 100° E. Supplementary advisories may be issued as necessitated by circumstances, e.g., change in intensity or movement.

 Tropical cyclone advisories contain the information of tropical cyclone, name of the cyclone, the present location, intensity and movement (present and past twelve hours) of the storm, and its forecast position, movement, intensity, maximum average surface wind speed with highest gust wind speed and sea conditions (in qualitative terms). These track and intensity forecasts are issued for +6, +12, +18, +24, +36, +48, 60 and +72 hrs. It also contains description of the convection as seen in satellite imageries and brief description of the diagnosis and prognosis of the system. The bulletin contains the storm surge guidance based on IIT, Delhi Storm Surge prediction model in case of the cyclone landfalling over any member countries. Important information obtained from radar, synoptic, ship observations from the affected areas will also be reported in the advisory bulletin.

Advisories are exchanged under appropriate headings for regional distribution by RTH, New Delhi on the GTS.

(iv) Tropical cyclone warnings for the high seas

The World Meteorological Organization (WMO) in its Manual on Marine Meteorological Services has recommended the issue of weather and sea bulletins for the high seas in six parts. The cyclone warning centres of India issuing forecasts and warnings for the benefit of the ships on the high seas, area covered by these stations in their bulletins, name of the coastal radio stations with their call signs from where the tropical cyclone warnings are broadcast, are given in Table 2.
Table 2. Stations issuing cyclone warnings for ships on the high seas


Station





Area covered
India,  Mumbai




Arabian Sea north of Lat. 5oN and east of Long. 60oE excluding the area north of Lat. 20oN and west of Long. 68oE. The  eastern boundary of the Arabian Sea for which these bulletins are issued by Mumbai is Long. 80oE meridian excluding the Gulf of Mannar.

India, Kolkata




Bay of Bengal north of Lat. 5oN except the area between the coastline on the east and the line drawn through the points 18oN 94.5oE, 18oN 92oE, 13.5oN 92oE, 13.5oN 94oE, 10oN 94oE, 10oN 95oE and 5oN 95oE. The western boundary of the sea area for which bulletins are issued by Kolkata is up to and inclusive of the Gulf of Mannar (i.e., 77.5oE meridian).

India, Chennai




Bay of Bengal bulletins issued by ACWC Kolkata are being broadcast through Navtex, Chennai by Narrow Band Direct Printing ( NBDP )

        Under the new Marine Meteorological Broadcast system, GMDSS (Global Marine Distress Safety System) of IMO/WMO, India issues two bulletins at 0900 and 1800 UTC everyday for broadcast through INMARSAT SAFETY SYSTEM. Additional bulletins are broadcast during Cyclone period.

(v) Warnings and advisories for aviation

In accordance with the International Civil Aviation Organization (ICAO) Annex 3 — Meteorological Service for International Air Navigation/ WMO Technical Regulations [C.3.1], tropical cyclone warnings, required for the international air navigation, are issued by designated meteorological watch offices (MWO) as SIGMET messages * , including an outlook, giving information for up to 24 hours ahead concerning the expected positions and maximum surface wind of the centre of the tropical cyclone. Each MWO provides information for one or more specified Flight Information Regions (FIRs) or Upper Information Regions (UIRs). The boundaries of the FIRs/UIRs are defined in ICAO Air Navigation Plans (ANP) for the Asia (ASIA), Middle East (MID) and Pacific (PAC) Regions.

The content and order of elements in a SIGMET message for tropical cyclone are in accordance with WMO Technical Regulations [C.3.1]. The data type designator to be included in the WMO abbreviated header of such messages shall be T1T 2 = WC (WMO No. 386, Manual on GTS refers).

The designated Tropical Cyclone Advisory Centre (TCAC), New Delhi monitors the development of tropical cyclones in its area of responsibility, in accordance with the ASIA/PAC ANP and issue advisory information concerning the positions of the centre of the cyclone, its direction and speed of movement, central pressure and maximum surface wind near the centre. These advisories are disseminated to the MWOs in the TCAC New Delhi area of responsibility, to be used in the preparation of the OUTLOOK appended to SIGMETs for tropical cyclones. In addition, the tropical cyclone advisories are disseminated to the other TCACs, whose areas of responsibility may be affected, to the World Area Forecast Centers (WAFC) London and Washington and international OPMET data banks and centers operating the satellite distribution systems (SADIS and ISCS).

A.2. Observational data provided through GTS

(i)
All the observational data including SYNOP, PILOT, TEMP, SHIP, BUOY, ARGOS data are made available through GTS. 

(ii)
Many of these including current weather observation and upper air data of Indian stations are also available in IMD website (www.imd.gov.in)

A.3. NWP products available in IMD website (twice daily based on 00 and   

              12 UTC)

(i) The IMD GFS model (T382, 35 km resolution) products (circulation fields and rainfall) for analysis and forecast upto 168 hrs at the interval of 6 hrs. 

(ii) IMD GFS Model (T382, 35 km resolution) based derived dynamical and thermodynamical products like vorticity, divergence, wind shear, CAPE, CINE etc on experimental basis.

(iii) The WRF ARW and NMM models analysis and forecast (circulation fields and rainfall) upto 72 hrs with resolutions of  both 27 km and 09 km.

(iv) WRF ARW Model (9 km resolution) based derived dynamical and thermodynamical products like vorticity, divergence, wind shear, CAPE, CINE etc on experimental basis.

(v) WRF NMM Model (27 km resolution) based derived dynamical and thermodynamical products like vorticity, divergence, wind shear, CAPE, CINE etc on experimental basis. 

(vi) IMD GFS (T 574, 27 km resolution) model products (circulation fields and rainfall) for analysis and forecast upto 168 hrs at the interval of 6 hrs.  

A.4. 
Extended range forecast

(i) Extended range forecast upto two weeks of rainfall and circulation features based on NCEP-CFS, ECMWF and MME  once a week.

A.5. 
Wave model products from Indian National Centre for Ocean Information Services (INCOIS) are available in IMD website (cyclone page) through a link to INCOIS website.
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