RSMC NADI – TROPICAL CYCLONE CENTRE

TROPICAL CYCLONE SUMMARY 

2007-2008 Season 

Introduction

A summary is presented of tropical cyclone activity during the 2007/2008 Tropical Cyclone Season for the Regional Specialised Meteorological Centre Nadi - Tropical Cyclone Centre (RSMC Nadi-TCC) Area of Responsibility (AOR) covering from Equator to 25°South Latitude and 160°East to 120°West Longitude. The official tropical cyclone season for this region commences on November 1st and ends on April 30th.
In the 2007/2008 Tropical Cyclone Season, tropical cyclone activity in the RSMC Nadi AOR was well below its climatological average. In total, only four tropical cyclones occurred in the region. Three of these cyclones attained hurricane intensity (two category 4 and one category 3) whilst the fourth, a storm (category 2). 
Figure 1
Tropical Cyclone Activity in RSMC Nadi AOR by Season
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Climatic Indices

ENSO entered into a cool phase during the 2007/8 Tropical Cyclone Season with a well established La Niña. Subsequently, the monthly SOI values as well as the 5-month running mean remained positive throughout the whole period between November 2007 and April 2008 (refer Figure 2). Cloudiness around the near-equatorial dateline and further east in the Pacific was less than normal, corresponding to cooler than average sea-surface temperatures [SST] across that broad region Cool anomalies in sub-surface water of the near-equatorial eastern and central Pacific persisted throughout the Season but extended westward into the central/western Pacific towards the end of the Season. Trade-winds in the near-equatorial Pacific were observed to be stronger than normal. The active MJO phase generally coincided with increased convective activity in the region. MJO periodicity became erratic in the second half of the season most probably influenced by La Niña . 
Figure 2
Southern Oscillation Index values vs 5-Month Running Means
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Occurrence
A total of sixteen significant tropical disturbances were monitored and assigned numbers of the series (01F, 02F,…..etc) in the 2007/8 Tropical Cyclone Season by RSMC Nadi. Only four out of these sixteen reached tropical cyclone status. Additionally, all four cyclones occurred in a two-month period, between the first week of December 2007 and the first week of February 2008. Furthermore, three of the four cyclones originated about the Dateline whilst the fourth developed in the Coral Sea region. 

Table 1
Tropical Cyclones in the RSMC Nadi area of responsibility, for the 2006/7
Season. All dates and times are in UTC
. 
	
	Low first identified
	Initial tropical cyclone phase

	Name
	Date
	Lat.
	Long.
	Date
	Time
	Lat.
	Long.

	Daman
	03 Dec
	12.0°S
	174.5°W
	05 Dec
	0200
	12.1°S
	177.7°E

	Elisa
	07 Jan
	18.0°S
	175.9°W
	10 Jan
	0000
	21.4°S
	175.6°W

	Funa
	15 Jan
	16.0°S
	162.0°E
	16 Jan
	0600
	14.8°S
	164.8°E

	Gene
	26 Jan
	11.8°S
	179.9°E
	28 Jan
	0600
	17.4°S
	178.4°E


	
	Maximum Intensity (knots)
	End of Tropical Cyclone Phase

	Name
	Date
	Time
	Lat.
	Long.
	Int
	Cat.
	Date
	Time
	Lat.
	Long.

	Daman
	07 Dec
	0600
	15.5°S
	178.6°E
	100
	4
	09 Dec
	0000
	18.1°S
	178.0°W

	Elisa
	11 Jan
	0000
	23.9°S
	173.2°W
	50
	2
	11 Jan
	1200
	24.6°S
	
170.7°W

	Funa
	19 Jan
	0600
	21.9°S
	175.0°E
	95
	4
	20 Jan
	1800
	21.6°S
	169.1°E

	Gene
	
01 Feb
	0000
	20.0°S
	170.8°E
	85
	3
	06 Feb
	0600
	29.9°S
	174.8°W


Verification Statistics

Position forecast verification statistics for each cyclone (Table 2) was derived by comparing the initial and forecast positions (given in warnings issued by RSMC Nadi-TCC) with post analysis ‘best track’ positions. The Australian Tropical Cyclone Workstation (ATCW) verification programme used by RSMC Nadi-TCC is sensitive to the number of forecast positions verified.
Overall, initial position errors for individual tropical cyclones were similar to previous Seasons. However, relatively large errors associated with Elisa, and similarly with Funa and Gene, were attributed to difficulties in locating the centres which were constantly overshadowed by dense cirrus. 
At 12-, 24-, 36- and 48-hour forecast times, forecasts consistently displayed good skill over persistence, for all cyclones. This was despite a relatively significant 12-hour forecast-time error with Elisa, due to difficulties in forecasting the southeast turn.
Figure 3
RSMC Nadi Forecast Errors.
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Table 2
Position forecast verification statistics for official warnings issued by RSMC Nadi. Forecast positions are verified against the official best track. Persistence errors (in brackets) are included for comparison. 
	Lead-time
	0 hours
	12 hours
	24 hours
	36 hours
	48 hours

	Name
	Mean error (km)
	No.
	Mean error (km)
	No.
	Mean error (km)
	No.
	Mean error (km)
	No.
	Mean error (km)
	No.

	Daman
	27
	28
	74(111)
	16
	151(360)
	15
	226(622)
	13
	300(862)
	11

	Elisa
	47
	17
	106(143)
	5
	-
	-
	-
	-
	-
	-

	Funa
	41
	18
	83(86)
	12
	144(254)
	10
	223(519)
	6
	394(827)
	2

	Gene
	43
	34
	69(97)
	26
	113(140)
	24
	181(245)
	22
	230(403)
	18

	Aggregate
	39
	97
	76(105)
	59
	139(242)
	52
	201(411)
	42
	266(593)
	31


In Table 3, the radius of the circles (centred on the centroid of the errors) containing 50% of the operational initial positions, is smaller than 0.5 degree of latitude (55.5 km) for all cases. Therefore the location of systems could be summed up as falling within the category of "Position Good" for all the cyclones.
The forecast error centroids and size of the radius of the 50% circle (centred on the centroid of the errors) indicate bias and consistency of bias in the forecast positions. For instance, Gene consistently trekked west-southwest, and then eventually southward, causing large westerly biases of the centroids at 24-, 36- and 48-hour forecast times. The very significant northwest bias displayed by Funa at, and beyond 12-hours, was attributed to forecasts consistently upholding a slower southwest track when the cyclone was steadily heading southeast. 
Table 3
Centroid of errors for initial (0-hour lead time), 12-hour and 24-hour

forecast positions given in warnings issued by RSMC Nadi with the radius 

of the circle enclosing 50% of the positions. All distances are in kilometres.
	Lead-time
	0 hours
	12 hours
	24 hours

	Name
	Centroid

E-wd, N-wd
	Radius of 50% circle
	Centroid

E-wd, N-wd
	Radius of 50% circle
	Centroid

E-wd, N-wd
	Radius of 50% circle

	Daman
	8,2
	37
	-28,-28
	59
	-47,-93
	99

	Elisa
	-18,-20
	47
	-73,-60
	42
	-
	-

	Funa
	-23,5
	35
	-56,13
	58
	-110,49
	81

	Gene
	17,-10
	64
	-44,-13
	52
	-95,-13
	60

	Aggregate
	1,-6
	54
	-44,-16
	59
	-90,-27
	105


Table 3 Contd…..

	Lead-time
	36 hours
	48 hours

	Name
	Centroid

E-wd, N-wd
	Radius of 50% circle
	Centroid

E-wd, N-wd
	Radius of 50% circle

	Daman
	-99,-148
	121
	-165,-212
	114

	Elisa
	-
	-
	-
	-

	Funa
	-146,126
	68
	-201,178
	102

	Gene
	-169,0
	80
	-229,15
	113

	Aggregate
	-144,-22
	124
	-205,-26
	153


Figure 4
Tracks of Daman, Elisa, Funa and Gene.
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Tropical Cyclones in the RSMC Nadi Area of Responsibility (AOR), 2007/2008 Season.

In the discussion that follows, distances are in nautical miles and wind speeds are 10-minute averages.

Daman (04F): 05 - 09 Dec 2007
Daman was the first cyclone to occur inside the RSMC Nadi AOR in the 2007/8 Season. The cyclone was notable for its compact size as well taking an abrupt turn from a southward track to one of due east course late on the 6th. This sudden turn also spared the largest island in Fiji, Viti Levu, from the full brunt of the cyclone. Unfortunately, this change in track brought the centre right over or very close to Cikobia, an island lying a few miles to the north Vanua Levu. 
TD 04F was first identified by RSMC Nadi as a persistent area of convection increasingly consolidating itself on the 3rd of December, about 200 miles northwest of Apia, Samoa, or approximately 540 miles northeast of Suva, capital of Fiji. At this time, the system was lying under an upper 250-hPa outflow, in an area of minimal vertical shear and warm SSTs. For the next 48 hours, with little change to the surrounding conditions, the depression steadily intensified whilst moving steadily westwards about 10 knots. On the 5th, convective bands were spiraling into and wrapping tightly around the low-level centre whilst cooling. Additionally, outflow over the system was good to the north and south. Subsequently, by 05/0200 UTC, the system was named Daman, with an estimated intensity of gale. The cyclone centre was then located about 50 miles east-northeast of Rotuma and beginning to turn west-southwest at 10 knots. 
A little after 05/0600 UTC, the system moved across Rotuma island. However, 6 hours later, it made yet another turn, this time, towards the south-southwest. By 05/1800 UTC, the cyclone was upgraded to a storm. Soon after 06/0600 UTC, whilst located about 180 miles north-northwest of Nadi and tracking southwards, Daman made an abrupt turn, heading due east. As it did, the cyclone essentially put Cikobia island, the northern-most island of the Fiji group and lying due north of Udu Point, Vanua Levu, directly in its path. At this time as well, an approaching short-wave upper trough upstream of the cyclone enhanced the associated outflow over the system. Convection also cooled further, and by 06/1200 UTC, spotting a cloud-filled eye, the cyclone’s intensity was raised to hurricane force. The cyclone steadily intensified to reach peak strength by 07/1200 UC, with a central pressure estimated at 925 hPa and a maximum 10-minute sustained wind of 100 knots near the centre. Accelerating a little, the cyclone began to turn towards the southeast, staying just east of the Northern Lau group, Fiji. During the 8th, Daman took another turn towards the south, under a mid-level ridge to the southeast. Slowing a little, weakening set in quite quickly with strengthening vertical shear and cooler SSTs. By 08/1200 UTC it had weakened to a storm and 12 hours later, gale. The cyclone was downgraded into a tropical depression by 09/0600 UTC, whilst tracking south-southwest, through the southern island of the Lau group. The remnant of 04F was eventually lost into a quasi-stationary front to the south after the 10th, under hostile conditions.
Daman did its most damages on Cikobia island, with a population of 119. Damage to houses, school buildings, crops, fruit-bearing trees and foliage was extensive. Water pipes were damaged by felled trees. No life was lost to Daman. There were no reports of wave damage to coastlines anywhere in Fiji. The cost of damages was FJ$0.5 million.
 Elisa (07F): 10 - 11 Jan 2008
Tropical Cyclone Elisa was the second cyclone to form in the RSMC Nadi AOR during the 2007/8 Season. It was a relatively short-lived system, maintaining tropical cyclone characteristics for only about 42 hours. The depression from which Elisa developed was first identified about 115 nautical miles west-northwest of Vavau, Tonga at 07/1800 UTC, moving slowly southwards. The system was then poorly organised, embedded in an active and slow moving trough in a moderately sheared environment. Within the next 12 to 24 hours, against diurnal variation and hostile shear, significant development occurred, albeit at gradual rate.  The system was eventually named Elisa at 10/0000 UTC, whilst located about 30 miles west- southwest of Nukualofa, the capital of Tonga. With shear decreasing somewhat, Elisa subsequently intensified and attained storm force winds while still moving southward at 05 knots. Peak intensity was achieved at 11/0000 UTC with the central pressure estimated at 980 hPa and maximum 10-minute average winds of 50 knots. At 10/1200 UTC, the cyclone re-curved southeast, into a region of stronger vertical shear and cooler waters. It was downgraded to a depression at 11/1800 UTC.

Heavy rain associated with the Elisa caused damages mostly to fruit bearing trees in Tongatapu and Eua. Additionally, associated high seas moved small vessels and fishing boats ashore in Nuku’alofa. Fortunately, there were no fatalities.

Funa (10F): 16 - 19 Jan 2008
Tropical Cyclone Funa was a rapid developer. TD 10F was first identified as a Tropical at 15/0600 UTC, embedded in an active monsoon trough extending from northern Australia, through northern Vanuatu to the north of Fiji. By the time, the surrounding environmental pressure was observed to be lower than usual. The disturbance was then lying about 300 miles west of Espiritu Santo Island, Vanuatu, and moving slowly eastwards, under a diffluent region. 24 hours later, with shear slackening a little, the system intensified to reach cyclone status and was then named, at 16/0600 UTC.
As it crossed eastwards across the northern tip of Espiritu Santo, the cyclone began to curve southeast under the influence of a mid-level ridge to the east and subsequent northwesterly steering field. With outflow over the cyclone increasing, Funa intensified further, as it moved over waters to the east of Vanuatu. By 18/0000 UTC, the cyclone reached hurricane intensity with 10-minute average winds of 70 knots close to centre. 6 hours later, a cloud-filled irregular eye was observed. The passage eastwards of an upper trough across the cyclone ignited a period of rapid intensification, attaining category 4 status by 19/0000 UTC. Funa reached peak intensity with a central pressure 930 hPa and 10-minute average winds of 95 knots close to the centre at 19/0600 UTC whilst moving south-southeast at 12 knots and expected to accelerate further. With this turn of speed, influenced by a strong northwesterly steering regime, it was anticipated that the centre would be inside New Zealand’s AOR by 19/1800 UTC. Wellington did take over primary responsibilities for warnings on Funa at 19/1800 UTC with the centre well into their AOR..   
Severe damage occurred over the groups of islands in the Torba, Sanma and Penama provinces of Vanuatu, particularly on dwellings (made of local material), trees and crops. Over the Banks group, coastal villages were reported to have been inundated by sea flooding, while in Maewo, there was evidence of sea flooding. On Motalava and Rah islands, as well as Gaua in Santa Maria island, bungalows, resorts and restaurants along the coast were either washed away or inundated by sea flooding, according to their provincial council reports. Most schools in the Torba and Penama provinces sustained major damages to classrooms and other semi-permanent structures, while other buildings had their roofs ripped off. There were no reports of any fatalities but minor casualties were confirmed. No damage report on Espiritu Santo has been received, to date.
Gene (12F): 28 Jan – 03 Feb 2008
Severe Tropical Cyclone Gene was an unusually long-lived tropical cyclone, though not rare for the Southwest Pacific basin. The cyclone maintained tropical cyclone status south of 25 South in Wellington's AOR for two and a half days (2½) before turning extra-tropical.

Tropical Depression TD 12F was first identified by RSMC Nadi as a weak disturbance on the 26th of January, with a weak centre located some 180 miles east-northeast of Rotuma, moving south-southeast. Throughout the 27th, TD 12F made steady but significant intensification under minimal shear and developing upper outflow whilst also turning south-southwest towards Fiji.  Between 27/1800 UTC and 28/0000 UTC, the depression turned southwest hugging the east and then southern coastline of Vanua Levu, under a mid-level ridge to the southeast. During this period as well, Quikscat confirmed 10-minute average winds of at least 30 to 35 knots within 30 to 60 miles away from centre in the southeast quadrant moving with the depression. Though the large scale conditions were still conducive to further development, the effects of the topography of Vanua Levu effectively hindered the spin-up of the system, thus delaying the development of gales near the centre. However, by 28/0600 UTC, as the centre moved across the Bligh Waters, convection markedly erupted about it, with tops cooling significantly. In retrospect, TD 12F should have been named at this later time, but for humanitarian reasons, it was named Gene 6 hours earlier. During the night hours of the 28th, the cyclone tracked over Viti Levu making an entry on the northeast side and exit almost directly overhead of Nadi late in the evening, whilst also turning west-southwest over the Mamanuca Group. As it moved over water, it was upgraded to a category 2 cyclone at 29/0000 UTC, but due to moderate vertical shear, intensity was lowered briefly to category 1 at 29/1200 UTC. By 29/1800 UTC, environmental conditions improved and Gene began to re-intensify, reaching hurricane status at 30/1200 UTC, while located about 240 miles east-southeast of Port Vila, Vanuatu.
The cyclone continued to slowly intensify as it trekked west-southwest. It reached a peak intensity of 10-minute average winds of 85 knots and a central pressure estimated at 945 hPa at February 01/0000 UTC. At this time, the centre was located approximately 200 miles southeast of Port Vila, after making an abrupt southerly turn, thereby removing the real threat to the southern islands of Vanuatu.  12 hours later, Gene began to weaken slowly and was eventually downgraded to storm intensity at 02/1200 UTC, while turning south-south-east and anticipated to accelerate into Wellington's AOR.

Interestingly, as Gene crossed into New Zealand's area of responsibility, it re-intensified, forming a large irregular and cloud-filled eye with a diameter of approximately 60 miles. The cyclone at this time was located about 420 nm southeast of Noumea, New Caledonia.  The resurgence in strength, however, was short-lived, lasting for only about 12 hours.  Once inside Wellington’s AOR, Gene gradually curved towards the southeast and later east-southeast. As the cyclone underwent extra-tropical transition it regained hurricane intensity of 65 knots at 06/0000 UTC. 6 hours later, though, it was classified extra-tropical, continuing as a significant low. The remnants of Gene continued to move steadily on a general east-southeasterly track as it slowly weakened.
Six lives were lost in Fiji during Gene’s passage, 2 to drowning, 1 while fishing, 1 to fire burns, 1 to cancer complications and the sixth during sleep. Significant damage was inflicted on homes, infrastructure, public utilities, education, health, agriculture and forestry. The total cost of the damages caused by Gene was FJ$51 million, according to the National Disaster Management Council (DISMAC) Task Force Report.

(
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� UTC - Universal Co-ordinated Time (same as Greenwich Mean Time)





5
7

