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CYCLONIC STORMS OVER NORTH INDIAN OCEAN DURING 2004-07

REGIONAL SPECIALISED METEOROLOGICAL CENTRE- 
TROPICAL CYCLONE, 
NEW DELHI
Classification of low pressure system over north Indian Ocean

	Type of Disturbance 
	Associated sustained maximum surface wind speed 

	Low pressure area 
	< 17 kts. 
	Not exceeding 30 kmph. 

	Depression 
	17 – 27 kts. 
	31 – 51 kmph. 

	Deep depression 
	28 – 33kts. 
	52 – 61 kmph. 

	Cyclonic storm 
	34 – 47 kts. 
	62 – 88 kmph 

	Severe cyclonic storm 
	48 – 63 Kts. 
	89 – 117 kmph 

	Very severe cyclonic storm 
	64 –119 kts 
	118 –220 kmph

	Super cyclonic storm 
	> 120 kts 
	220 kmph and above. 


Sustained maximum winds refer to wind speeds averaged over a period of 3 minutes. Kilometers per hour (kmph) / knots is the unit used for wind speed as well as speed of movement of tropical cyclones. The S.I. unit of hecta-Pascal (hPa) is used for atmospheric pressure. Reference time used in this chapter is primarily in Universal Time Coordinate (UTC). Whenever possible, station names contained in WMO Weather Reporting-Observing Stations (WMO/OMM-No.9 Volume A) are used for geographical reference with code.

CYCLONIC STORMS SEASON: 


There are two seasons for development of cyclonic storms over north Indian Ocean. These are Pre-monsoon season (March-May) and Post-monsoon season (October-December) 
CYCLONIC STORMS OVER NORTH INDIAN OCEAN DURING 2004
The North Indian Ocean witnessed the development of ten disturbances out of which four systems attained the intensity of Cyclonic storms viz., one Very Severe Cyclonic Storm and three Severe Cyclonic Storms. Four systems were depressions out of which two became deep depressions. Remaining two are land depressions. Tracks of the systems are shown in the figure .1.
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Fig.1. Tracks of cyclonic storms over north Indian Ocean during 2004

1. Severe Cyclonic Storm over Arabian Sea (May  05-10,  2004)

A low pressure area moved across south peninsula and concentrated into a depression over southeast Arabian Sea that lay centred at 050300 UTC near lat. 11.50 N/ long. 73.50 E  ( observation from Buoy DS2 about 135 kms southeast of the system centre reporting northwesterly 30kt and  Amini Divi reporting northwesterly, 35kt and pressure 1000.4 hPa supported this). The system was showing signs of ongoing intensification. Remaining practically stationary, it intensified into a cyclonic storm at 1200 UTC. Moving in a northwesterly direction, it further intensified into a severe cyclonic storm and lay centred at 070300 UTC near lat. 12.50 N/ long. 72.00 E. While moving slowly northwestwards it weakened into a cyclonic storm by the evening of 8th and was centred near lat. 15.00 N/ long. 70.50 E at 090300 UTC. Thereafter the system had a steady northerly movement with its positions near lat. 16.50 N/ long 70.00 E at 1200 UTC, and near lat 19.00 N / long. 70.00 E at 100300 UTC. The cloud mass associated with the system got sheared off and was seen to the northeast of the system centre.  Under the influence of the cold waters of northeast Arabian sea and possible dry air incursion from northwest, the system rapidly weakened in the sea areas off Gujarat coast on the evening of 10th. The best track parameters of the system is given in the following Table-1.
Table 1. Best track positions and other parameters for Arabian Sea Severe Cyclonic Storm (May 05-10, 2004)
	Date
	Time

( UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimated Pressure drop at the Centre (hPa)
	Grade

	05-05-2004
	0300
	11.5/73.5
	1.5
	1002
	25
	---
	D

	
	0600
	11.5/73.5
	2.0
	1000
	30
	4
	DD

	
	0900
	11.5/73.5
	2.0
	1000
	30
	4
	DD

	
	1200
	11.5/73.5
	2.5
	994
	35
	6
	CS

	
	1500
	11.5/73.0
	2.5
	994
	35
	6
	CS

	
	1800
	11.5/73.0
	2.5
	994
	35
	6
	CS

	
	2100
	11.5/73.0
	2.5
	992
	35
	6
	CS

	06-05-2004
	0000
	11.5/73.0
	2.5
	992
	35
	6
	CS

	
	0300
	11.5/73.0
	3.0
	992
	45
	10
	CS

	
	0600
	11.5/73.0
	3.0
	992
	45
	10
	CS

	
	0900
	11.5/73.0
	3.0
	990
	45
	10
	CS

	
	1200
	11.5/73.0
	3.0
	988
	45
	10
	CS

	
	1500
	11.5/73.0
	3.0
	990
	45
	10
	CS

	
	1800
	11.5/73.0
	3.0
	990
	45
	10
	CS

	
	2100
	11.5/73.0
	3.0
	990
	45
	10
	CS

	07-05-2004
	0000
	11.5/73.0
	3.0
	990
	45
	10
	CS

	
	0300
	12.5/72.0
	3.5
	988
	55
	14
	SCS

	
	0600
	13.0/71.5
	3.5
	986
	55
	14
	SCS

	
	0900
	13.0/71.5
	3.5
	986
	55
	14
	SCS

	
	1200
	13.0/71.5
	3.5
	984
	55
	14
	SCS

	
	1500
	13.0/71.5
	3.5
	986
	55
	14
	SCS

	
	1800
	13.0/71.5
	3.5
	986
	55
	14
	SCS

	
	2100
	13.0/71.5
	3.5
	986
	55
	14
	SCS

	08-05-2004
	0000
	13.5/71.0
	3.5
	986
	55
	14
	SCS

	
	0300
	13.5/71.0
	3.5
	986
	55
	14
	SCS

	
	0600
	13.5/71.0
	3.5
	986
	55
	14
	SCS

	
	0900
	13.5/71.0
	3.5
	986
	55
	14
	SCS

	
	1200
	13.5/71.0
	3.0
	988
	45
	10
	CS

	
	1500
	13.5/71.0
	3.0
	990
	45
	10
	CS

	
	1800
	14.0/71.0
	3.0
	990
	45
	10
	CS

	
	2100
	14.5/70.5
	3.0
	992
	45
	10
	CS

	09-05-2004
	0000
	14.5/70.5
	3.0
	992
	45
	10
	CS

	
	0300
	15.0/70.5
	3.0
	992
	45
	10
	CS

	
	0600
	15.5/70.0
	3.0
	992
	45
	10
	CS

	
	0900
	16.0/70.0
	3.0
	990
	45
	10
	CS

	
	1200
	16.5/70.0
	3.0
	990
	45
	10
	CS

	
	1500
	17.0/70.0
	3.0
	990
	45
	10
	CS

	
	1800
	17.5/70.0
	3.0
	990
	45
	10
	CS

	
	2100
	18.0/70.0
	3.0
	992
	45
	10
	CS

	10-05-2004
	0000
	18.5/70.0
	2.5
	996
	35
	6
	CS

	
	0300
	19.0/70.0
	2.5
	998
	35
	6
	CS

	
	0600
	19.0/70.0
	2.0
	1000
	30
	4
	DD

	
	0900
	19.5/70.0
	1.5
	1002
	25
	-
	D


2.
Very Severe Cyclonic Storm over Bay of Bengal (May 16-19, 2004)

A low pressure area over east-central Bay of Bengal concentrated into a depression in the afternoon of 16th that lay centred at 160900 UTC near lat. 17.00 N / long. 91.50 E. While moving in a northwesterly direction, it intensified into a cyclonic storm in the morning of 17th and lay centred at 170300 UTC near lat. 18.50 N/ long. 90.00 E. The wind and pressure observations of nearby buoy MB12 located at Lat. 17.40 N / Long. 89.90 E at 170300 UTC, 0900 UTC and 1200 UTC  reported 40kt/235; pressure 994.3 hPa, 30kt/235; pressure 994.9 hPa and 30kt/235, pressure 995.5 hPa respectively. It further intensified into a severe cyclonic storm at 180600 UTC. The system came close to the ridge position  (along 22.00N) at 200 hPa over Indian region during this period and  started moving eastward.

The system attained intensity of very severe cyclonic storm, at 181500 UTC when it lay centred near lat. 19.00 N/ long. 90.00 E. The system was all along out of the range of Doppler Radar of Kolkata as only some dense convection was seen at 0000UTC on 19th. The ‘Eye’ was clearly visible on 19th morning, which indicated that the system was with the intensity more than T4.0. The system attained its peak intensity T5.0 at 190300 UTC prior to crossing the coast.  The lowest pressure 952 hPa was estimated at this time. Moving in the same direction, it crossed Myanmar coast north of Aakyab (Lat.20.50 N/ Long. 92.80 E) between 0400 and 0500 UTC on 19th May, as very severe cyclonic storm. The best track parameters of the system are given in the following Table-2.
Table 2. Best track positions and other parameters for Severe Cyclonic Storm over Bay of Bengal (May 16-19, 2004)
	Date
	Time

( UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimate Pressure drop at the Centre

 (hPa)
	Grade

	16-05-2004
	0900
	17.0/91.5
	1.5
	1000
	25
	---
	D

	
	1200
	17.5/91.0
	1.5
	1000
	25
	---
	D

	
	1800
	17.5/91.0
	2.0
	998
	30
	4
	DD

	
	2100
	18.0/90.5
	2.0
	998
	30
	4
	DD

	17-05-2004
	0000
	18.5/90.5
	2.0
	998
	30
	4
	DD

	
	0300
	18.5/90.0
	2.5
	998
	35
	6
	CS

	
	0600
	18.5/90.0
	2.5
	998
	35
	6
	CS

	
	0900
	18.5/89.5
	3.0
	988
	45
	10
	CS

	
	1200
	18.5/89.0
	3.0
	988
	45
	10
	CS

	
	1500
	18.5/89.0
	3.0
	988
	45
	10
	CS

	
	1800
	18.5/89.0
	3.0
	986
	45
	10
	CS

	
	2100
	19.0/88.5
	3.0
	986
	45
	10
	CS

	18-05-2004
	0000
	19.0/88.5
	3.0
	986
	45
	10
	CS

	
	0300
	19.0/88.5
	3.0
	986
	45
	10
	CS

	
	0600
	19.0/88.5
	3.5
	982
	55
	14
	SCS

	
	0900
	19.0/89.5
	3.5
	980
	55
	14
	SCS

	
	1200
	19.0/90.0
	3.5
	980
	55
	14
	SCS

	
	1500
	19.0/90.0
	4.0
	974
	65
	20
	VSCS

	
	1800
	19.5/90.5
	4.0
	974
	65
	20
	VSCS

	
	2100
	19.0/91.0
	4.0
	972
	65
	20
	VSCS

	19-05-2004
	0000
	20.0/91.5
	4.5
	962
	77
	28
	VSCS

	
	0300
	20.5/92.0
	5.0
	952
	90
	40
	VSCS


3. Severe   Cyclonic   Storm   ‘ONIL’ over Arabian   Sea (30 September-03 October 2004)

A low pressure area over east central Arabian sea concentrated into a depression on 30 September afternoon, when it lay centred at 300900 UTC near Lat.16.0° N and Long. 69.0° E. Satellite picture of 1200 UTC showed well organised cloud mass with banding features, suggesting the intensification of the system. While moving northwestwards, it intensified into a cyclonic storm on 1 October and lay centred at 010900 UTC near Lat.19.5° N / Long 66.5° E. Buoy MB1 near lat 20.0° N long.67.5° E reported at 0300 UTC winds of east-northeasterly /20kt. The system was under the influence of a westerly trough and moved in a northerly direction and lay centred at 020300 UTC near lat 21.0° N / long 66.5° E. Subsequently it  re-curved north-eastwards and further intensified into a severe cyclonic storm at 020900 UTC near lat 21.5° N and long 67.0° E. 

Table 3. Best track positions and other parameters for Arabian Sea Severe Cyclonic Storm, 30 September- 3 October, 2004

	Date
	Time

( UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

( hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimate Pressure drop at the

Centre

 ( hPa)
	Grade

	30-09-2004
	0900
	16.0/69.0
	1.5
	1006
	25
	-
	D

	
	1200
	16.5/68.5
	2.0
	1004
	30
	4
	DD

	
	1500
	17.0/68.0
	2.0
	1004
	30
	4
	DD

	
	1800
	17.5/68.0
	2.0
	1006
	30
	4
	DD

	
	2100
	18.0/67.5
	2.0
	1006
	30
	4
	DD

	01-10-2004
	0000
	18.5/67.0
	2.0
	1006
	30
	4
	DD

	
	0300
	19.0/67.0
	2.0
	1006
	30
	4
	DD

	
	0600
	19.0/67.0
	2.0
	1006
	30
	4
	DD

	
	0900
	19.5/66.5
	2.5
	1002
	35
	6
	CS

	
	1200
	20.0/66.5
	2.5
	1000
	35
	6
	CS

	
	1500
	20.0/66.5
	2.5
	1000
	35
	6
	CS

	
	1800
	20.0/66.5
	2.5
	1002
	35
	6
	CS

	
	2100
	20.0/66.5
	2.5
	1002
	35
	6
	CS

	02.10.2004
	0000
	21.0/66.5
	2.5
	1002
	35
	6
	CS

	
	0300
	21.0/66.5
	2.5
	1000
	35
	8
	CS

	
	0600
	21.5/67.0
	3.0
	996
	45
	12
	CS

	
	0900
	21.5/67.0
	3.5
	990
	55
	16
	SCS

	
	1200
	22.0/67.5
	3.5
	990
	55
	16
	SCS

	
	1500
	22.0/67.5
	3.5
	990
	55
	16
	SCS

	
	1800
	22.5/68.0
	3.5
	992
	55
	16
	SCS

	
	2100
	22.5/68.5
	3.5
	992
	55
	16
	SCS

	03.10.2004
	0000
	23.0/68.5
	2.5
	998
	35
	10
	CS

	
	0300
	23.0/68.5
	2.0
	1002
	30
	6
	D

	
	0600
	23.0/68.5
	2.0
	1004
	30
	4
	DD

	
	0900
	23.0/68.5
	2.0
	1002
	30
	4
	DD

	
	1200
	23.0/68.5
	1.5
	1000
	25
	-
	D

	
	1500
	23.0/68.5
	1.5
	1002
	25
	-
	D

	
	1800
	23.0/68.5
	1.5
	1002
	25
	-
	D


The system subsequently got sheared off by strong westerlies and weakened rapidly on 3rd into a depression close to Naliya (42631). However, its remnant crossed over to Sindh in Pakistan, where it yielded significant rainfall. The system weakened into a well marked low pressure area over northeast Arabian sea off Kutch coast on 4th morning. The best track parameters of the system is given in Table-3.
4. Severe cyclonic storm ‘ AGNI’ over Arabian Sea 28 November-03 December 2004

A low  pressure area formed over southeast Arabian sea on 28th November, 2004 close to equator. The system concentrated into a depression at 290300 UTC and lay centred near lat 1.50 N and long 66.00 E. It moved initially in a west-northwesterly direction and intensified rapidly into a cyclonic storm that lay centred at 291200 UTC near lat 3.00 N and long 64.50 E. The system continued to move north-westwards and lay over southwest Arabian sea at 300300 UTC, centred near lat 5.00 N/long 62.50 E. The movement of the system towards north or northwest direction was blocked by upper air ridge that lay along about 10.00 N over north Indian ocean. The system intensified further into a Severe Cyclonic Storm centred at 300600 UTC near lat 5.50 N/long 61.50 E and continued to move in a west-northwesterly direction. At this time, estimated central pressure was 994 hPa. It maintained its intensity as a severe cyclonic storm till mid-night of 30th November. Strong vertical wind shear resulted in weakening of the system.The system continued to weaken, while moving in the same direction and lay centred near Lat 7.50 N/ Long 58.50 E as deep depression on 010900 UTC. Subsequently it weakened further into a depression at 020300 UTC near lat 8.00 N / Long 56.50 E and  was located at 021200 UTC near lat 8.00 N/Long 55.00 E. Moving in a westerly direction the depression further weakened into a low pressure area in the morning  of  3rd  December over southwest Arabian sea.
Table-4. Best track positions and other parameters for severe cyclonic storm ‘AGNI’ over Arabian Sea Nov. 29-Dec. 2, 2004

	Date
	Time

( UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimate Pressure drop at the

Centre

 (hPa)
	Grade

	29-11-2004
	0300
	1.5/66.0
	1.5
	1006
	25
	-
	D

	
	0600
	2.0/65.5
	1.5
	1006
	25
	-
	D

	
	0900
	2.5/65.0
	1.5
	1006
	25
	4
	D

	
	1200
	3.0/64.5
	2.5
	1004
	35
	6
	CS

	
	1500
	3.5/64.0
	2.5
	1004
	35
	6
	CS

	
	1800
	3.5/64.0
	2.5
	1004
	35
	6
	CS

	
	2100
	3.5/63.5
	2.5
	1004
	35
	6
	CS

	30-11-2004
	0000
	4.5/63.0
	2.5
	1004
	35
	6
	CS

	
	0300
	5.0/62.5
	3.0
	998
	45
	10
	CS

	
	0600
	5.5/61.5
	3.5
	994
	55
	14
	SCS

	
	0900
	6.0/61.0
	3.5
	994
	55
	14
	SCS

	
	1200
	6.0/60.5
	3.5
	994
	55
	14
	SCS

	
	1500
	6.0/60.5
	3.5
	994
	55
	14
	SCS

	
	1800
	6.0/60.0
	3.0
	998
	45
	10
	CS

	
	2100
	6.5/60.0
	3.0
	1000
	45
	10
	CS

	01-12-2004
	0000
	7.0/59.5
	2.5
	1002
	35
	8
	CS

	
	0300
	7.0/59.5
	2.5
	1002
	35
	8
	CS

	
	0600
	7.0/59.5
	2.5
	1002
	35
	8
	CS

	
	0900
	7.5/58.5
	2.0
	1004
	30
	4
	DD

	
	1200
	7.5/58.5
	1.5
	1006
	25
	4
	DD

	02-12-2004
	0300
	8.0/56.5
	1.5
	1006
	25
	-
	D

	
	1200
	8.0/55.0
	1.5
	1006
	25
	-
	D


CYCLONIC STORMS OVER NORTH INDIAN OCEAN DURING 2005

The year-2005 was a year of near normal cyclonic activity over north Indian Ocean. This basin witnessed the formation of twelve disturbances (against a normal of fifteen). Out of twelve disturbances, four (against a normal of five to six) intensified into cyclonic storms and three concentrated only upto deep depressions.  There was one land depression during this year. Tracks of the Cyclonic Storms are shown in fig. 1.
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1. Cyclonic Storm "HIBARU" over the Bay of Bengal (January 13-17, 2005) 


A low-pressure area formed over southeast Bay of Bengal and adjoining equatorial Indian Ocean on January 12, 2005. It concentrated into a depression over southeast Bay and lay centred at 131200 UTC near lat 5.50N/ long. 87.00 E. The system remained practically stationary and intensified into a deep depression at 140300 UTC. It further intensified into a cyclonic storm at 150300 UTC. The system remained practically stationary till 160000 UTC.  Subsequently the system moved slowly westwards and lay centred near lat 5.50N/ long 86.50E at 160300 UTC. The cyclonic storm weakened into a deep depression and lay centred at 170000 UTC near lat 5.50N/ long 86.00E. It further weakened into a depression at 170900 UTC. The system weakened into a low-pressure area at 171800 UTC over southwest Bay of Bengal and adjoining equatorial Indian Ocean. Best track positions and other parameters for the Bay of Bengal cyclonic storm, ‘HIBARU’ (January 13-17, 2005) are shown in Table-1.
Table-1. Best track positions and other parameters for the Bay of Bengal cyclonic storm, ‘HIBARU’ (January 13-17, 2005)

	Date
	Time

( UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimated Pressure drop at the

Centre (hPa)
	Grade

	13-01-2005
	1200
	5.5/87.0
	1.5
	1006
	25
	4
	D

	14-01-2005
	0300
	5.5/87.0
	2.0
	1004
	30
	5
	DD

	
	1200
	5.5/87.0
	2.0
	1004
	30
	5
	DD

	15-01-2005
	0300
	5.5/87.0
	2.5
	1002
	35
	6
	CS

	
	0600
	5.5/87/0
	2.5
	1000
	35
	6
	CS

	
	0900
	5.5/87/0
	2.5
	1000
	35
	6
	CS

	
	1200
	5.5/87/0
	2.5
	1000
	35
	6
	CS

	
	1500
	5.5/87.0
	2.5
	1002
	35
	6
	CS

	
	1800
	5.5/87.0
	2.5
	1002
	35
	6
	CS

	
	2100
	5.5/87.0
	2.5
	1002
	35
	6
	CS

	16-01-2005
	0000
	5.5/87.0
	2.5
	1004
	35
	6
	CS

	
	0300
	5.5/86.5
	2.5
	1004
	35
	6
	CS

	
	0600
	5.5/86.5
	2.5
	1004
	35
	6
	CS

	
	0900
	5.5/86.5
	2.5
	1002
	35
	6
	CS

	
	1200
	5.5/86.5
	2.5
	1002
	35
	6
	CS

	
	1500
	5.5/86.5
	2,5
	1002
	35
	6
	CS

	
	1800
	5.5/86.5
	2.5
	1004
	35
	6
	CS

	
	2100
	5.5/86.5
	2.5
	1004
	35
	6
	CS

	17-01-2005
	0000
	5.5/86/0
	2.0
	1004
	30
	5
	DD

	
	0300
	5.0/86.0
	2.0
	1004
	30
	5
	DD

	
	0600
	5.0/86.0
	2.0
	1004
	30
	5
	DD

	
	0900
	5.0/86.0
	1.5
	1004
	25
	4
	D

	
	1200
	5.0/86.0
	1.5
	1006
	25
	4
	D


2. Cyclonic Storm “PYARR” over the Bay of Bengal (September 17-21, 2005)
 A low level cyclonic circulation was seen over central Bay of Bengal on 14th Sept., 2005.  It formed into a low-pressure area over east central Bay on 16th morning. Subsequently, it concentrated into a depression and lay centred at 170300 UTC over north Bay near lat 20.00N/ long 90.50 E. Moving in a west-northwesterly direction, it intensified into a deep depression and lay centred at 180300 UTC over northwest Bay near lat 20.50N/ long 87.50. It further intensified into a cyclonic storm and lay centred at 181200 UTC near lat 19.50N/ long 86.50. The system then moved southwestwards, which was rather unusual. The system crossed as cyclonic storm in the morning of 19th close to Kalingapatnam (43105) in north coastal Andhra Pradesh. The system remained practically stationary and retained cyclonic storm intensity for sometime. Thereafter moving initially west-northwestwards and then northwestwards, it weakened gradually into deep depression and lay centred at 200300 UTC near lat 19.00N/ long 82.50 E. It further weakened into a depression and lay centred at 201200 UTC near lat 19.00N/ long 80.50 E. Continuing its north-westward movement, it weakened as a well marked low pressure area over north Madhya Maharashtra on 22nd morning. Best track positions and other parameters for the Bay of Bengal cyclonic storm, “PYAAR” (September 17-21, 2005) is shown in Table-2.
Table- 2. Best track positions and other parameters for the Bay of Bengal Cyclonic Storm,


    “PYAAR” (September 17-21, 2005) 

	Date
	Time

(UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimated Pressure drop at the

Centre (hPa)
	Grade

	17.09.2005
	0300
	20.0/90.5
	1.5
	1000
	25
	4
	D

	
	1200
	20.5/90.0
	1.5
	998
	25
	4
	D

	18.09.2005
	0300
	20.5/87.5
	2.0
	996
	30
	5
	DD

	
	0600
	20.0/87.5
	2.0
	996
	30
	5
	DD

	
	0900
	19.5/87.0
	2.0
	996
	30
	5
	DD

	
	1200
	19.5/86.5
	2.5
	994
	35
	6
	CS

	
	1500
	19.5/86.5
	2.5
	992
	35
	6
	CS

	
	1800
	19.0/85.5
	2.5
	990
	35
	6
	CS

	
	2100
	18.5/84.5
	2.5
	988
	35
	6
	CS

	19.09.2005
	0000
	18.5/84.5
	2.5
	988
	35
	6
	CS

	
	0300
	18.5/84.0 OVER LAND
	2.5
	988
	35
	6
	CS

	
	0600
	18.5/83.5
	-
	988
	35
	6
	CS

	
	0900
	18.5/83.5
	-
	988
	35
	6
	CS

	
	1200
	18.5/83.5
	-
	988
	35
	6
	CS

	
	1500
	18.5/83.5
	-
	988
	35
	6
	CS

	
	1800
	18.5/83.0
	-
	988
	35
	6
	CS

	
	2100
	18.5/83.0
	-
	1000
	30
	5
	DD

	20.09.2005
	0000
	19.0/82.5
	-
	1002
	30
	5
	DD

	
	0300
	19.0/82.5
	-
	1002
	30
	5
	DD

	
	0600
	19.0/82.5
	-
	1002
	30
	5
	DD

	
	0900
	19.0/81.5
	-
	1002
	30
	5
	DD

	
	1200
	19.0/80.5
	-
	1004
	25
	4
	D

	21.09.2005
	0300
	19.5/79.5
	-
	1004
	25
	4
	D

	
	1200
	21.0/76.0
	-
	1004
	25
	4
	D


3. Cyclonic Storm “BAAZ” over the Bay of Bengal  (November 28- December 02, 2005)

A well-marked low-pressure area lay over south Andaman Sea and adjoining southeast Bay of Bengal on the morning of 27th November. It concentrated into a depression and lay centred at 280300 UTC near lat 10.50 N/ long 90.50 E. It rapidly intensified into a deep depression and lay centred at 280600 UTC near lat 10.50 N/ long 90.00 E. Moving in a westerly direction, it intensified into a cyclonic storm “BAAZ” and lay centred at 281800 UTC near lat 10.50 N/ long 88.00 E. Thereafter it moved in a northwesterly direction till 291200 UTC. Then the system became sluggish in its movement and hovered around the area till 0300 UTC of 01st December. Thereafter, the system moved in a northwesterly direction and gradually dissipated over the sea itself. The system was seen as a well-marked low-pressure area over southwest Bay of Bengal at 020600 UTC. The best track and other parameters are given in Table-3. 

Table-3. Best track positions and other parameters for the Bay of Bengal Cyclonic Storm, 
 
    “BAAZ” (November 28- December 02, 2005)

	Date
	Time

(UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimated Pressure drop at the

Centre (hPa)
	Grade

	28-11-2005
	0300
	10.5/90.5
	1.5
	1006
	25
	4
	D

	
	0600
	10.5/90.0
	2.0
	1004
	30
	5
	   DD

	
	0900
	10.5/89.0
	2.0
	1004
	30
	5
	DD

	
	1200
	10.5/88.5
	2.0
	1004
	30
	5
	DD

	
	1500
	10.5/88.0
	2.0
	1004
	30
	5
	DD

	
	1800
	10.5/88.0
	2.5
	1004
	35
	6
	CS

	
	2100
	10.5/88.0
	2.5
	1004
	35
	6
	CS

	29-11-2005
	0000
	10.5/87.5
	2.5
	1002
	35
	6
	CS

	
	0300
	10.5/87.0
	3.0
	1002
	45
	8
	CS

	
	0600
	11.0/86.0
	3.0
	998
	45
	10
	CS

	
	0900
	11.5/85.0
	3.0
	998
	45
	10
	CS

	
	1200
	12.0/84.0
	3.0
	998
	45
	10
	CS

	
	1500
	12.0/84.0
	3.0
	998
	45
	10
	CS

	
	1800
	12.0/84.0
	3.0
	998
	45
	10
	CS

	
	2100
	12.0/84.0
	3.0
	998
	45
	10
	CS

	30-11-2005
	0000
	12.0/84.0
	3.0
	998
	45
	10
	CS

	
	0300
	12.0/84.0
	3.0
	998
	45
	10
	CS

	
	0600
	12.5/84.0
	2.5
	998
	35
	8
	CS

	
	0900
	12.5/84.0
	2.5
	998
	35
	6
	CS

	
	1200
	12.5/84.0
	2.5
	998
	35
	6
	CS

	
	1500
	12.5/84.0
	2.5
	998
	35
	6
	CS

	
	1800
	12.5/84.0
	2.5
	998
	35
	6
	CS

	
	2100
	12.5/84.0
	2.5
	998
	35
	6
	CS

	01-12-2005
	0000
	12.5/84.0
	2.5
	998
	35
	6
	CS

	
	0300
	12.5/84.0
	2.5
	998
	35
	6
	CS

	
	0600
	12.5/83.5
	2.5
	998
	35
	6
	CS

	
	0900
	12.5/83.5
	2.5
	998
	35
	6
	CS

	
	1200
	12.5/83.5
	2.0
	998
	30
	5
	DD

	
	1500
	12.5/83.5
	2.0
	998
	30
	5
	DD

	
	1800
	13.0/83.0
	2.0
	998
	30
	5
	DD

	
	2100
	13.0/83.0
	2.0
	998
	30
	5
	DD

	02-12-2005
	0000
	13.0/82.5
	1.5
	1002
	25
	4
	D

	
	0300
	13.0/82.5
	1.5
	1004
	25
	4
	D


4. Cyclonic Storm “FANOOS” over the Bay   of Bengal (06-10 December, 2005)

A low-pressure area formed over south Andaman Sea and neighbourhood on 4th December. Moving in a westerly direction, it became well marked over southeast Bay on 5th evening. Subsequently, it concentrated into a depression and lay centred at 060300 UTC near Lat. 10.5O N and Long. 89.5 0 E. Initially moving in a northwesterly direction, it intensified into a deep depression and lay centred at 060900 UTC near   Lat. 11.0O N and Long. 89.00 E. It remained practically stationary upto 061500 UTC. Thereafter, it took a steady westerly direction, intensified into a cyclonic storm and lay centred at 070300 UTC near Lat. 11.0O N and Long. 87.50 E.  It moved slightly westwards till 080000 UTC when it was located near Lat. 11.00N and Long. 86.00E. Tracking in a southwesterly direction with same intensity the system was centred at 081200 UTC near Lat. 10.5O N and Long. 84.50 E, at 090300 UTC near Lat. 10.5O N and Long. 83.00 E and at 091200 UTC near Lat. 10.5O N and Long. 82.00 E. Due to proximity of coast and large vertical wind shear, the system weakened into a deep depression at 00 UTC of 10th December and lay very close to coast. The system crossed Tamilnadu coast near Vedaranyam (43349) around 100530 UTC. Thereafter, it moved westwards and weakened gradually. It was seen as a low-pressure area over south Tamilnadu and neighbourhood at 110300 UTC. Best track positions and other parameters are given in Table-4.
Table-4 Best track positions and other parameters for the Bay of Bengal Cyclonic Storm, 
  
 “FANOOS” (December 06- 10, 2005)

	Date
	Time

(UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimated Pressure drop at the

Centre (hPa)
	Grade

	06-12-2005
	0300
	10.5/89.5
	1.5
	1006
	25
	4
	D

	
	0600
	10.5/89.5
	1.5
	1004
	25
	4
	D

	
	0900
	11.0/89.0
	2.0
	1004
	30
	5
	DD

	
	1200
	11.0/89.0
	2.0
	1004
	30
	5
	DD

	
	1500
	11.0/89.0
	2.0
	1004
	30
	5
	DD

	
	1800
	11.0/88.5
	2.0
	1004
	30
	5
	DD

	
	2100
	11.0/88.5
	2.0
	1004
	30
	5
	DD

	07-12-2005
	0000
	11.0/88.5
	2.0
	1002
	30
	5
	DD

	
	0300
	11.0/87.5
	2.5
	1000
	35
	6
	CS

	
	0600
	11.0/87.0
	3.0
	1000
	40
	8
	CS

	
	0900
	11.0/86.5
	3.0
	998
	45
	10
	CS

	
	1200
	11.0/86.5
	3.0
	998
	45
	10
	CS

	
	1500
	11.0/86.5
	3.0
	998
	45
	10
	CS

	
	1800
	11.0/86.0
	3.0
	998
	45
	10
	CS

	
	2100
	11.0/86.0
	3.0
	998
	45
	10
	CS

	08-12-2005
	0000
	11.0/86.0
	3.0
	998
	45
	10
	CS

	
	0300
	10.5/86.0
	3.0
	998
	45
	10
	CS

	
	0600
	10.5/85.5
	3.0
	998
	45
	10
	CS

	
	0900
	10.5/85.0
	3.0
	998
	45
	10
	CS

	
	1200
	10.5/84.5
	3.0
	998
	45
	10
	CS

	
	1500
	10.5/84.5
	3.0
	998
	45
	10
	CS

	
	1800
	10.5/84.0
	3.0
	998
	45
	10
	CS

	
	2100
	10.5/84.0
	3.0
	998
	45
	10
	CS

	09-12-2005
	0000
	10.5/83.5
	3.0
	998
	45
	10
	CS

	
	0300
	10.5/83.0
	3.0
	998
	45
	10
	CS

	
	0600
	10.5/83.0
	3.0
	998
	45
	10
	CS

	
	0900
	10.5/82.5
	3.0
	998
	45
	10
	CS

	
	1200
	10.5/82.0
	3.0
	998
	45
	10
	CS

	
	1500
	10.5/81.5
	3.0
	998
	45
	10
	CS

	
	1800
	10.5/81.5
	2.5
	1000
	35
	6
	CS

	
	2100
	10.5/81.0
	2.5
	1000
	35
	6
	CS

	10-12-2005
	0000
	Close to Vedaranyam (43349)
	30
	5
	DD

	
	0300
	Crossing the coast near Vedaranyam (10.40N/ 79.850 E)
	DD

	
	0600
	Close to Vedaranyam over land
	D

	
	0900
	Close to Vedaranyam over land
	D

	
	1200
	10.5/79.5 Close to Vedaranyam over land
	D


CYCLONIC STORMS  OVER NORTH INDIAN OCEAN DURING 2006

The year-2006 was a year of near normal cyclonic activity over north Indian Ocean. The basin witnessed the formation of twelve disturbances against a normal of fifteen. Out of twelve disturbances, three (against a normal of about five) intensified into cyclonic storms and three concentrated into deep depressions.  There was one land depression during the year. Tracks of the systems are shown in Fig.1.

1. Very severe cyclonic storm, “MALA” over the Bay of Bengal 25-29 April 2006

 
A  low pressure area  formed over southeast Bay of Bengal and neighborhood in the morning of 24 April, which intensified into a depression in the morning of 25th and lay centred near lat. 9.50N/ long 90.50E  about 350 km southwest of Port Blair. Moving in a northwesterly direction, it intensified into a deep depression at 0900 UTC and lay centred near lat. 10.00N/ long. 89.50E. The system continued to move in a northwesterly direction and intensified into a cyclonic storm “MALA” in the evening of same day and lay centred at 1200 UTC near lat.10.50N/long.89.00E. The cyclonic storm continued to move in a northwesterly direction till 00 UTC of 26 April. Thereafter, the cyclonic storm changed its course and moved northeastward. It further intensified into a severe cyclonic storm in the morning of April 27 and lay centred at 0300 UTC near lat. 12.50N/long. 90.00E when CDO pattern was seen in satellite imageries. Moving in the same direction it further intensified into a very severe cyclonic storm and lay centred near lat. 13.00N/long. 90.00E at 1200 UTC of April 27. At 0900 UTC ‘eye’ was seen in the satellite imageries for some time. Continuing to move in a northeasterly direction the system crossed Arakan coast as a very severe cyclonic storm about 100 km south of Sandoway (48080), Myanmar around noon of 29 April. After landfall, the system weakened gradually and it was seen as a low pressure area in the morning of 30 April. Best track positions and other parameters are shown in Table-1.
Table-1. Best track positions and other parameters for Bay of Bengal Very Severe Cyclonic Storm, ‘MALA’ April 25-29, 2006
	Date
	Time

(UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimated Pressure drop at the

Centre (hPa)
	Grade

	25-04-2006
	0300
	9.5/90.5
	1.5
	996
	25
	4
	D

	
	0600
	9.5/90.5
	1.5
	996
	25
	4
	D

	
	0900
	9.5/90.0
	2.0
	996
	30
	4
	DD

	
	1200
	10.0/89.5
	2.5
	996
	35
	5
	CS

	
	1500
	10.0/89.5
	2.5
	996
	35
	5
	CS

	
	1800
	10.0/89.5
	2.5
	996
	35
	5
	CS

	
	2100
	10.0/89.5
	2.5
	996
	35
	5
	CS

	26-04-2006
	0000
	10.5/89.0
	3.0
	994
	45
	6
	CS

	
	0300
	10.5/89.0
	3.0
	994
	45
	6
	CS

	
	0600
	11.0/89.0
	3.0
	994
	45
	6
	CS

	
	0900
	11.0/89.5
	3.0
	994
	45
	6
	CS

	
	1200
	11.5/90.0
	3.0
	994
	45
	6
	CS

	
	1500
	12.0/90.5
	3.0
	994
	45
	6
	CS

	
	1800
	12.0/90.5
	3.0
	994
	45
	6
	CS

	
	2100
	12.0/90.5
	3.0
	994
	45
	6
	CS

	27-04-2006
	0000
	12.0/90.5
	3.0
	994
	45
	6
	CS

	
	0300
	12.5/90.5
	3.5
	990
	55
	8
	SCS

	
	0600
	12.5/90.5
	3.5
	990
	55
	10
	SCS

	
	0900
	12.5/90.5
	3.5
	990
	55
	10
	SCS

	
	1200
	13.0/90.5
	4.0
	984
	65
	14
	VSCS

	
	1500
	13.0/90.5
	4.0
	984
	65
	20
	VSCS

	
	1800
	13.0/90.5
	4.0
	984
	65
	22
	VSCS

	
	2100
	13.5/90.5
	4.0
	984
	65
	22
	VSCS

	28-04-2006
	0000
	14.0/91.0
	4.0
	984
	65
	22
	VSCS

	
	0300
	14.5/91.5
	4.5
	976
	80
	30
	VSCS

	
	0600
	15.0/92.0
	5.0
	964
	90
	40
	VSCS

	
	0900
	15.3/92.3
	5.5
	954
	100
	52
	VSCS

	
	1200
	15.5/92.5
	5.5
	954
	100
	52
	VSCS

	
	1500
	16.0/93.0
	5.5
	954
	100
	52
	VSCS

	
	1800
	16.0/93.0
	5.5
	954
	100
	52
	VSCS

	
	2100
	16.5/93.5
	5.5
	954
	100
	52
	VSCS

	29-04-2006
	0000
	16.5/93.5
	5.5
	954
	100
	52
	VSCS

	
	0300
	17.0/94.0
	5.5
	954
	100
	52
	VSCS

	
	0600
	17.5/94.5
	5.0
	966
	90
	40
	VSCS

	
	The very severe cyclonic storm crossed Arakan coast about 100 kms south of Sandoway (48080) around 0700 UTC.

	
	0900
	18.0/95.0
	-
	-
	-
	-
	SCS

	
	1200
	18.5/95.5
	-
	-
	-
	-
	SCS

	
	1500
	18.5/95.5
	-
	-
	-
	-
	SCS

	
	1800
	19.0/96.0
	-
	-
	-
	-
	CS


2. Severe Cyclonic Storm “MUKDA” over Arabian Sea September 21-24,   2006


A low pressure area formed over eastcentral Arabian Sea on September 20, which intensified into a depression and lay centered at 0300 UTC of 21 September 2006 near lat. 19.5 N/long. 66.0 E about 450 Kms southwest of Porbandar (42830).  It intensified very rapidly into a deep depression at 0600 UTC of the same day. The system remained practically stationary and further intensified into a Cyclonic Storm “MUKDA” and lay over east central Arabian Sea at 0000 UTC on 22 September near lat. 20.0ºN / long. 66.0ºE. It continued to remain practically stationary upto 0900 UTC of the same day and intensified further into a severe cyclonic storm and lay centred near lat 20.50N/long.66.50E at 1200 UTC of September 22. Afterwards, it started to move slowly in north-northeasterly direction toward Gujarat Coast. It lay centred at 2100 UTC of 22 near Lat. 20.5o N/Long. 66.5o E, about 350 kms southwest of Porbandar. It moved northeastward and lay centred at 0000 UTC of September 23 near Lat. 21.0o N/Long. 67.0oE. Thereafter, it remained stationary and weakened into a deep depression and lay centred at 0600 UTC of 23. It further weakened into a depression in the mid night of September 24, 2006 over the same area and then into a low pressure area. Best track positions and other parameters are shown in Table-2.
Table- 2. Best track positions and other parameters for Arabian Sea Severe Cyclonic 
  
    Storm “MUKDA” September 21-24, 2006

	Date
	Time

(UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimated Pressure drop at the

Centre (hPa)
	Grade

	21-09-2006
	0300
	19.5/66.0
	1.5
	1004
	25
	4
	D

	
	0600
	19.5/66.0
	2.0
	1002
	30
	5
	DD

	
	0900
	19.5/66.0
	2.0
	1000
	30
	5
	DD

	
	1200
	19.5/66.0
	2.0
	1000
	30
	5
	DD

	
	1500
	19.5/66.0
	2.0
	1000
	30
	5
	DD

	
	1800
	19.5/66.0
	2.0
	1000
	30
	5
	DD

	
	2100
	19.5/66.0
	2.0
	998
	30
	5
	DD

	22-09-2006
	0000
	20.0/66.0
	2.5
	996
	40
	6
	CS

	
	0300
	20.0/66.0
	3.0
	994
	45
	6
	CS

	
	0600
	20.0/66.0
	3.0
	994
	45
	6
	CS

	
	0900
	20.0/66.0
	3.0
	994
	45
	8
	CS

	
	1200
	20.5/66.5
	3.0
	994
	45
	10
	SCS

	
	1500
	20.5/66.5
	3.0
	992
	45
	10
	SCS

	
	1800
	20.5/66.5
	3.0
	990
	45
	10
	SCS

	
	2100
	20.5/66.5
	3.0
	988
	45
	10
	SCS

	23-09-2006
	0000
	21.0/67.0
	3.0
	988
	45
	10
	SCS

	
	0300
	21.0/67.0
	3.0
	988
	45
	10
	SCS

	
	0600
	21.0/67.0
	3.0
	988
	45
	10
	SCS

	
	0900
	21.0/67.0
	3.0
	988
	45
	10
	SCS

	
	1200
	21.0/67.0
	3.0
	988
	50
	10
	SCS

	
	1500
	21.0/67.0
	3.5
	990
	55
	15
	SCS

	
	1800
	21.0/67.0
	3.5
	992
	50
	15
	SCS

	
	2100
	21.0/67.0
	3.0
	994
	45
	10
	CS

	24-09-2006
	0000
	21.0/67.0
	3.0
	994
	40
	10
	CS

	
	0300
	21.0/67.0
	2.0
	996
	35
	8
	CS

	
	0600
	21.0/67.0
	2.0
	1000
	30
	5
	DD

	
	0900
	21.0/67.0
	2.0
	1002
	30
	5
	DD

	
	1200
	21.0/67.0
	1.5
	1004
	25
	4
	D


3. Cyclonic storm “OGNI” over the Bay of Bengal October 29-30, 2006

A low pressure area formed over west-central Bay of Bengal off Andhra Pradesh coast in the evening of 28 October 2006. It intensified into a depression and lay centred near lat. 14.00 N/ Long. 80.50 E in the morning of 29. While moving slowing in a northerly direction it intensified into a deep depression and lay centred near lat. 15.00 N/ 80.50 E in the afternoon of the same day about 50 km east of Kavali (43243). The system further intensified into a cyclonic storm in the evening of 29th. The system moved slightly northward and till the morning of 30th the movement of the system was very slow. It lay centred near lat.19.50N/ long.83.50E at 0000 UTC of September 30, 2006 about 30 km east of Kavali (43243).  Doppler weather radar at Machilipatnam showed band features with small core. The Doppler weather radars of Chennai and Machilipatnam constantly monitored the system. The satellite imageries on hourly basis helped to track the system. Besides this, hourly synoptic observations were also taken from the coastal observatories, which were of immense use in the determination of landfall point and time. The cyclonic storm moved northwestward and crossed “the coast near Bapatla as deep depression around noon of October 30, 2006. After crossing the coast, the system weakened into a depression in the afternoon of same day. The depression further weakened into “a low pressure area over north Andhra Pradesh and adjoining areas in the evening of October 30, 2006. Best track positions and other parameters are shown in Table-3.
NOTE: This system was a small core (meso-cyclone type). Its diameter was about 100 km and it sustained the cyclone intensity for a few hours only. As it was located very close to the coast it did not get enough sea travel to attain higher intensity. 
Table-3. Best track positions and other parameters for Bay of Bengal Cyclonic Storm “OGNI”  (October 29-30, 2006)

	Date
	Time

(UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimated Pressure drop at the

Centre (hPa)
	Grade

	29-10-2006
	0000
	14.0/80.5
	1.5
	1002
	25
	-
	D

	
	0300
	14.5/80.5
	1.5
	1002
	25
	-
	D

	
	0600
	14.5/80.5
	1.5
	1002
	25
	-
	D

	
	0900
	15.0/80.5
	2.0
	1000
	30
	5
	DD

	
	1200
	15.0/80.5
	2.5
	998
	35
	6
	CS

	
	1500
	15.0/80.5
	2.5
	998
	35
	6
	CS

	
	1800
	15.5/80.5
	2.5
	998
	35
	6
	CS

	
	2100
	15.5/80.5
	2.5
	998
	35
	5
	CS

	30-10-2006
	0000
	15.5/80.5
	2.5
	998
	35
	6
	CS

	
	0300
	15.6/80.3
	2.5
	1000
	35
	6
	CS

	
	0600
	15.7/80.3
	2.0
	1002
	30
	6
	DD

	
	Crossed the coast between Bapatla and Ongole around 0700 UTC.

	
	0900
	15.8/80.3
	--
	1004
	25
	8
	D


CYCLONIC ACTIVITIES OVER NORTH INDIAN OCEAN DURING 2007

The year-2007 was a year of near normal cyclonic activity over north Indian Ocean. The basin witnessed the formation of twelve cyclonic disturbances (Table 2.1) against a normal of fifteen. Out of twelve disturbances, five intensified upto the intensity of deep depressions and two into cyclonic storms and one each into very severe cyclonic storm and super cyclonic storm. Tracks of the cyclonic disturbances formed over north Indian Ocean during 2007 are shown in Fig.1.

[image: image3.emf]
Fig.1. Tracks of cyclonic storms over north Indian Ocean during 2007
1. Cyclonic storm "AKASH" over the Bay of Bengal during 13-15 May 2007.

During the onset phase of southwest monsoon, a low pressure area formed over south Andaman Sea at 0300 UTC of 11 May 2007. It became well marked at 1200 UTC of 12 May, while shifting northward. It intensified into a depression over eastcentral Bay of Bengal and lay centred at 0300 UTC of 13 May near lat 15.00 N and Long. 90.50 E, about 400 km northwest of Port Blair. Moving in a northerly direction, it further intensified into a deep depression at 2100 UTC of same day and lay centred near lat. 16.00 N and long 90.50 E. On 14 May 2007, the system came under the influence of upper tropospheric westerlies. As a result, system moved in a north-northeasterly direction (Fig.2.2). However the satellite imageries showed a well organized cloud pattern as the system intensified into a cyclonic storm "Akash" and lay centred at 0300 UTC of 14 May near lat. 16.50 N and long. 91.00 E. Satellite imagery at 0900 UTC of same day showed the associated cloud mass oriented from southwest to northeast with clear out low under the influence of the upper tropospheric westerly trough. Accordingly cyclonic storm continued to moved in a north-northeasterly direction and lay centred at 1200 UTC near lat. 19.00 N and long. 91.50 E. Moving in the same direction, it crossed south Bangladesh coast close to south of Cox's Bazar between 2200 and 2300 UTC of 14 May. After crossing the coast, the system weakened gradually while moving north-northeast wards.  It was seen as a low pressure area over Manipur, Mizoram and adjoining Bangladesh & Myanmar at 1200 UTC of 15 May and become less marked on 16 May, 2007. Best track positions and other parameters of the system are shown in Table 1.
Table 1. Best track positions and other parameters of the cyclonic storm “AKASH” over 


  the Bay of Bengal during 13-15 May, 2007

	Date
	Time

(UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimated Pressure drop at the

Centre (hPa)
	Grade

	13-05-2007
	0300
	15.0/90.5
	1.5
	998
	25
	4
	D

	
	0600
	15.0/90.5
	1.5
	998
	25
	4
	D

	
	0900
	15.0/90.5
	1.5
	996
	25
	4
	D

	
	1200
	15.5/90.5
	1.5
	996
	25
	4
	D

	
	1500
	15.5/90.5
	1.5
	996
	25
	4
	D

	
	1800
	15.5/90.5
	1.5
	996
	25
	4
	D

	
	2100
	16.0/90.5
	2.0
	994
	30
	6
	DD

	14-05-2007
	0000
	16,0/90.5
	2.0
	994
	30
	6
	DD

	
	0300
	16.5/91.0
	2.5
	990
	35
	8
	CS

	
	0600
	17.0/91.0
	3.0
	988
	45
	10
	CS

	
	0900
	18.0/91.5
	3.0
	988
	45
	10
	CS

	
	1200
	19.0/91.5
	3.0
	988
	45
	10
	CS

	
	1500
	19.5/91.5
	3.0
	988
	45
	10
	CS

	
	1800
	20.0/92.0
	3.0
	988
	45
	10
	CS

	
	2100
	21.0/92.0
	3.0
	988
	45
	10
	CS

	15-05-2007
	Cyclonic storm crossed south Bangladesh coast close to south of Cox’s Bazar near lat.21.20N/long.92.20 E between 2200-2300 UTC of 14 May. After crossing the coast, the system weakened into a depression at 0000 UTC of 15 May, 2007


2. Super cyclonic storm “GONU” the over Arabian Sea during 01-07 June, 2007

A low pressure area developed over eastcentral Arabian Sea in association with the prevailing surge in monsoon months. During this period there was favourable upper-level environment and warm sea with sea surface temperature of the order of 27-290C over the Arabian Sea. As a result, the system concentrated into a depression and lay centred at 1800 UTC of 1 June over eastcentral Arabian Sea near lat. 15.00 N and long. 68.50 E (Fig. 2.1).  Initially, the system moved in a westerly direction and concentrated into a deep depression at 0300 UTC of 2 June and into a cyclonic storm “GONU” at 0900 UTC and lay centred near lat. 15.00 N and long. 67.00 E. Moving in a northwesterly direction, it further intensified into a severe cyclonic storm near 0000 UTC of 3 June and lay centred at 15.50 N and long. 66.50. The eye of the system was first visible at 0600 UTC of 4 June according to KALPANA imagery. At this time, the ridge in upper air was located at about 16.00 north over the storm region. Moving in a northwesterly direction it again intensified into a very severe cyclonic storm at 1800 UTC of 3 June. The eye was raged within the central dense overcast (CDO). The system further intensified into a super cyclonic storm and lay centred at 1500 UTC of 4 June near lat 20.00 N and long. 64. 00 E, with the lowest estimated central pressure 920 hPa and pressure drop of 80 hPa. 

The system maintained super cyclonic storm intensity for a short period and weakened into a very severe cyclonic storm at 2100 UTC of 4 June due to entrainment of dry and cold air and colder sea water over the region. Moving in a west-northwesterly direction, it crossed Oman coast as very severe cyclonic storm between 0300 and 0400 UTC of 6 June. The system emerged then into the Gulf of Oman, moved in a north-northwesterly direction and made second landfall over Iran coast near long. 58.50 E  between 0300 & 0400 UTC 7 June 2007 as a Cyclonic Storm. Moving in the same direction, it weakened gradually and it was seen a well marked low pressure area over Iran and neighbourhood on 8 June 2007. Throughout its life span, the upper air ridge line remained to the north of the system, as system move northward, simultaneously ridge line also shifted towards north. Best track positions and other parameters of the system are shown in Table 2.

Table 2. Best track positions and other parameters of Super Cyclonic storm “GONU” 

    over the  Arabian Sea during 01-07, June 2007

	Date
	Time

(UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimated Pressure drop at the

Centre (hPa)
	Grade

	01-06-2007
	1800
	15.0/68.0
	1.5
	1002
	25
	4
	D

	
	2100
	15.0/68.0
	1.5
	1002
	25
	4
	D

	02-06-2007
	0000
	15.0/68.0
	1.5
	1002
	25
	4
	D

	
	0300
	15.0/67.5
	2.0
	1000
	30
	5
	DD

	
	0900
	15.0/67.0
	2.5
	998
	35
	8
	CS

	
	1200
	15.0/67.0
	3.0
	992
	45
	10
	CS

	
	1500
	15.0/67.0
	3.0
	992
	45
	10
	CS

	
	1800
	15.0/67.0
	3.0
	992
	45
	10
	CS

	
	2100
	15.0/66.5
	3.0
	992
	45
	10
	CS

	03-06-2007
	0000
	15.5/66.5
	3.5
	988
	55
	16
	SCS

	
	0300
	15.5/66.5
	3.5
	988
	55
	16
	SCS

	
	0600
	16.0/66.5
	3.5
	988
	55
	16
	SCS

	
	0900
	16.5/66.5
	3.5
	988
	55
	16
	SCS

	
	1200
	17.5/66.5
	3.5
	988
	55
	16
	SCS

	
	1500
	17.5/66.5
	3.5
	988
	55
	16
	SCS

	
	1800
	18.0/66.0
	4.0
	980
	65
	22
	VSCS

	
	2100
	18.0/66.0
	4.0
	980
	65
	22
	VSCS

	04-06-2007


	0000
	18.5/65.0
	4.5
	974
	77
	30
	VSCS

	
	0300
	18.5/65.0
	5.0
	960
	90
	40
	VSCS

	
	0600
	19.0/64.5
	5.5
	952
	102
	52
	VSCS

	
	0900
	19.5/64.5
	6.0
	934
	115
	66
	VSCS

	
	1200
	20.0/64.0
	6.0
	934
	115
	66
	VSCS

	
	1500
	20.0/64.0
	6.5
	920
	127
	80
	SUCS

	
	1800
	20.5/63.5
	6.5
	920
	127
	80
	SUCS

	
	2100
	20.5/63.5
	6.0
	935
	115
	66
	VSCS

	05-06-2007
	0000
	20.5/63.0
	6.0
	936
	115
	66
	VSCS

	
	0300
	21.0/62.0
	6.0
	936
	115
	66
	VSCS

	
	0600
	21.5/61.5
	5.5
	950
	102
	52
	VSCS

	
	0900
	21.5/61.0
	5.5
	950
	102
	52
	VSCS

	
	1200
	21.5/61.0
	5.0
	960
	90
	40
	VSCS

	
	1500
	22.0/61.0
	4.5
	970
	77
	30
	VSCS

	
	1800
	22.0/60.5
	4.5
	970
	77
	30
	VSCS

	
	2100
	22.5/60.5
	4.5
	970
	77
	30
	VSCS

	06-06-2007
	0000
	22.5/59.5
	4.5
	970
	77
	30
	VSCS

	
	VSCS crossed northeast Oman coast near Muscat between 0200-0300 UTC of 6 June. 

	
	0300
	23.0/59.0
	4.5
	970
	77
	30
	VSCS

	
	0600
	23.5/59.5
	4.5
	970
	77
	30
	VSCS

	
	0900
	23.5/59.5
	4.5
	970
	77
	30
	VSCS

	
	1200
	24.0/59.0
	4.5
	970
	77
	30
	VSCS

	
	1500
	24.0/59.0
	4.5
	970
	77
	30
	VSCS

	
	1800
	24.5/59.0
	4.0
	978
	65
	22
	VSCS

	
	2100
	25.0/59.0
	3.5
	984
	55
	16
	SCS

	07-06-2007
	0000
	25.0/59.0
	3.0
	988
	45
	10
	CS

	
	0300
	25.5/58.5
	3.0
	988
	45
	10
	CS

	
	The cyclonic storm crossed Makaran coast near Lat. 58.00 E between 0300 and 0400 UTC of 7 June.


3. Cyclonic Storm “YEMYIN” over the Arabian Sea during 25-26 June 2007

The remnant of a deep depression which developed over west central Bay of Bengal on 21 June and moved west-northwestwards across south India during 22 and 23 June emerged into northeast Arabian Sea as a well marked low pressure area on 24 June. It concentrated into a depression and lay centred at 0300 UTC of 25 June over northeast Arabian Sea near Lat. 23.50 N and Long 67.50 E (Fig. 2.1), about 150 kms west-northwest of Naliya (42631). Moving westwards, the system further intensified into a deep depression and lay centred at 1200 UTC of 25 June near Lat 23.50 N and Long. 66.50 E, about 250 kms west-northwest of Naliya. The satellite imagery showed intense to very intense convective clouds in association with the system. It further intensified into a Cyclonic Storm “YEMYIN” and lay centered at 2100 UTC of 25 June near lat. 23.50N and long. 66.00E. Moving in a northwesterly direction, it crossed Pakistan coast near Long. 64.00 E between 0200 and 0300 UTC of 26 June 2007. The system continued to move in a northwesterly direction after landfall and weakened gradually. Best track positions and other parameters of the system are shown in Table 3.

Table 3. Best track positions and other parameters of the Arabian Sea Cyclonic Storm 
   
   “Yemyin”during 25-26 June, 2007

	Date
	Time

(UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimated Pressure drop at the

Centre (hPa)
	Grade

	25-06-2007
	0300
	23.5/67.5
	1.5
	992
	25
	4
	D

	
	0600
	23.5/67.5
	1.5
	992
	25
	4
	D

	
	0900
	23.5/67.0
	1.5
	990
	25
	4
	D

	
	1200
	23.5/66.5
	2.0
	988
	30
	5
	DD

	
	1500
	23.5/66.5
	2.0
	988
	30
	5
	DD

	
	1800
	23.5/66.0
	2.0
	988
	30
	5
	DD

	
	2100
	23.5/66.0
	2.5
	986
	35
	6
	CS

	26-06-2007
	0000
	24.0/65.0
	2.5
	988
	35
	6
	CS

	
	Crossed the west coast of Pakistan (near long. 64.0 E) between 0200 - 0300  UTC  near  64.00 E as Cyclonic Storm. 


4. Very severe cyclonic storm ‘SIDR’ over the Bay of Bengal during 11-16  November 2007

An upper air cyclonic circulation lay over southeast Bay of Bengal and adjoining area of south Andaman sea during 8-10 November 2007. Initially moderate to high vertical wind shear inhibited organisation, while strong diffluence aloft aided in developing convection. During this period easterly wave was also active. The vertical wind shear over the region decreased gradually and the circulation became more defined. Under the influence of these scenarios, a low pressure area formed at 0300 UTC of 11 November over southeast Bay of Bengal and neighbourhood. It concentrated into a depression and lay centred at 0900 UTC of the same day over southeast Bay of Bengal near lat. 10.00 N and long. 920E, about 200 km south-southwest of Port Blair (Fig. 2.1). Moving slightly northwestwards it intensified into a deep depression and lay centred at 1800 UTC of 11 November near lat. 10.50 N and 91.50 E. It intensified into a cyclonic storm, “SIDR” and lay centred at 0300 UTC of 12 November near lat. 10.50 N & 91.00 E, about 220 km southwest of Port Blair. It moved in the northwesterly direction, further intensified into severe cyclonic storm and lay centred at 1200 UTC of the same day near lat. 11.50 N and long. 90.00 E. It remained practically stationary then and  intensified into a very severe cyclonic storm at 1800 UTC of 12 November. The system moved slightly northwestwards thereafter till 0000 UTC of 13th. Afterwards, the system moved in a near northerly direction upto 1200 UTC of 15 November. From 1200 UTC of 15 November, the system recurved and moved in a north-northeasterly direction, under the influence of the upper tropospheric trough to the west of the system centre as the system lay to the north of upper tropospheric ridge. It crossed west Bangladesh coast around 1700 UTC near longitude 89.80 E as a very severe cyclonic storm and lay centred at 1800 UTC near lat. 22.50 N and long 90.50 E, about 100 km south of Dhaka (Bangladesh). The system then weakened rapidly into a cyclonic storm while moving northeastwards and lay centred at 2100 UTC of 15 November near lat 23.50 N and long. 91.00 E, about 70 km southwest of Agartala (42724). It further weakened into a depression and lay centred at 0300 UTC of 16 November near lat. 24.50 N and long. 91.50 E, about 50 km north of Agartala. It lay as a well marked low pressure area over northeastern states of India at 1200 UTC of 16 November. Best track positions and other parameters of the system are shown in Table 4.

Table 4. Best track positions and other parameters for Very Severe Cyclonic Storm “SIDR” over the Bay of Bengal during 11-16 November, 2007

	Date
	Time

(UTC)
	Centre lat.0 N/ long. 0 E
	C.I. NO.
	Estimated Central Pressure

(hPa)
	Estimated Maximum Sustained Surface Wind (kt)
	Estimated Pressure drop at the

Centre (hPa)
	Grade

	11-11-2007
	0900
	10.0/92.0
	1.5
	1004
	25
	4
	D

	
	1200
	10.0/92.0
	1.5
	1004
	25
	4
	D

	
	1500
	10.0/92.0
	1.5
	1004
	25
	4
	D

	
	1800
	10.5/91.5
	2.0
	1002
	30
	5
	DD

	
	2100
	10.5/91.5
	2.0
	1002
	30
	5
	DD

	12-11-07
	0000
	10.5/91.5
	2.0
	1002
	30
	5
	DD

	
	0300
	10.5/91.0
	2.5
	1002
	35
	6
	CS

	
	0600
	11.0/90.5
	3.0
	998
	40
	10
	CS

	
	0900
	11.0/90.5
	3.0
	996
	45
	12
	CS

	
	1200
	11.5/90.0
	3.5
	992
	55
	16
	SCS

	
	1500
	11.5/90.0
	3.5
	992
	55
	16
	SCS

	
	1800
	11.5/90.0
	4.0
	986
	65
	20
	VSCS

	
	2100
	11.5/90.0
	4.5
	980
	80
	29
	VSCS

	13-11-07
	0000
	12.0/89.5
	5.0
	968
	90
	40
	VSCS

	
	0300
	12.0/89.5
	5.0
	968
	90
	40
	VSCS

	
	0600
	12.0/89.5
	5.0
	968
	90
	40
	VSCS

	
	0900
	13.0/89.5
	5.0
	964
	90
	40
	VSCS

	
	1200
	13.0/89.5
	5.0
	964
	90
	40
	VSCS

	
	1500
	13.0/89.5
	5.0
	964
	90
	40
	VSCS

	
	1800
	13.5/89.5
	5.0
	964
	90
	40
	VSCS

	
	2100
	14.0/89.5
	5.0
	964
	90
	40
	VSCS

	14-11-07
	0000
	14.5/89.5
	5.0
	964
	90
	40
	VSCS

	
	0300
	14.5/89.5
	5.0
	964
	90
	40
	VSCS

	
	0600
	15.0/89.5
	5.0
	964
	90
	40
	VSCS

	
	0900
	15.5/89.5
	5.0
	964
	90
	40
	VSCS

	
	1200
	16.0/89.0
	5.0
	964
	90
	40
	VSCS

	
	1500
	16.0/89.0
	5.0
	964
	90
	40
	VSCS

	
	1800
	16.5/89.0
	5.5
	956
	105
	55
	VSCS

	
	2100
	17.0/89.0
	5.5
	956
	105
	55
	VSCS

	15-11-07
	0000
	17.5/89.0
	5.5
	956
	105
	55
	VSCS

	
	0300
	18.0/89.0
	6.0
	944
	115
	66
	VSCS

	
	0600
	19.5/89.0
	6.0
	944
	115
	66
	VSCS

	
	0900
	20.0/89.0
	6.0
	944
	115
	66
	VSCS

	
	1200
	21.0/89.0
	6.0
	944
	115
	66
	VSCS

	
	1500
	21.5/89.5
	6.0
	944
	115
	66
	VSCS

	
	VSCS crossed Bangladesh coast near long. 89.80 E around 1700 UTC of 15 November, 2007

	
	1800
	22.5/90.5
	-
	-
	-
	-
	VSCS

	
	2100
	23.5/91.0
	-
	-
	-
	-
	CS

	16-11-2007
	0000
	23.5/91.0
	-
	-
	-
	-
	CS

	
	0300
	24.5/91.5
	-
	-
	-
	-
	D





Fig.1. Tracks of cyclonic storms over north Indian Ocean during 2005





Fig.1. Tracks of cyclonic storms over north Indian Ocean during 2006
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