Tropical Cyclone Irene 06/01/1977 to 13/01/1977

(1) General

Tropical cyclone "lrene™ was the second of the season and the first to operate off the
northwest coast. It remained over tropical waters throughout its lifetime and was too
far away to seriously affect the coast. The track of cyclone "lrene" was abnormal during
the early stages of its life in that it initially moved in a southeast direction from
westsouthwest of Timor towards the North Kimberley coast. It then recurved sharply
and moved parallel to the northwest coast.

It was a severe storm and at its most intense stage the central pressure was estimated to
be 970 mb with an estimated maximum wind of about 150 km/h.

(i) Development

Cyclone "Irene"” was first identified as a closed system westsouthwest of Timor onthe
moming of 6 January with a central pressure of about 1000 mb. On the days prior to 6 January a
monsoonal trough was active in the area with deep layered convective cloud south of the equator and over
the Timor Sea.

During 6 January the system drifted slowly southsoutheast and deepened. On the
morning of 7 January the central pressure was estimated to be 990 mb. During the next
two days it accelerated and moved eastsoutheast towards the North Kimberley coast and
developed into an intense cyclone. By the morning of 9 January it reached maturity
with an estimated central pressure of 970 mb. The centre then suddenly recurved to the
westsouthwest and began to weaken slowly. It passed between the Automatic Weather
Stations at Browse Island and Scott Reef late on 9 January. The lowest pressures
reported by these stations were 986 mb at Browse Island at 091800 GMT and 992.5 mb
at Scott Reef at 100000 GMT. The pressure of 986 mb was the lowest pressure reported
during the lifetime of the storm.

On the evening of 10 January the central pressure was estimated to be 985 mb. The
centre then changed direction slightly to the southwest and maintained this direction
until the morning of 12 January as it moved parallel to the northwest coast.

At this stage it was classified as a tropical low with a central pressure of about 1000 mb.
During 12 January it weakened further as it moved steadily in a west and then
westnorthwest direction until finally on the morning of 13 January it was identified as a
weak tropical low with a central pressure of 1002 mb embedded in a large low pressure
trough which was located over the area.

(iii)  Features of the Track

Cyclone "Irene"” remained over tropical waters throughout its lifetime of approximately
seven days and travelled a distance of about 1900 km. The track showed two unusual

features. Firstly, the southeasterly movement in the early part of its life which contrasts
with the climatological westsouthwest or southwest track through this area. The second



feature was the very sharp curvature of the storm to the westsouthwest when it reached
maturity on 9 January. The track is displayed in Figure 2.1.

On the morning of 6 January the tropical low was located about 300 km west- southwest
of Timor and commenced to drift slowly southsoutheast at a speed of about 3 km/h.
During 7 January it changed direction to the eastsoutheast towards the North Kimberley
coast at an increased speed of about 12 km/h. It continued moving in an
eastsoutheasterly direction during 8 January but slowed to a speed of about 5 km/h.

On the morning of 9 January the storm reached maturity when it was located about 130
km northwest of Troughton Island. Subsequently it recurved sharply to the
westsouthwest and accelerated to a speed of about 13 km/h passing between the two
Automatic Weather 'Stations at Browse Island and Scott Reef late on 9 January.

On the morning of 12 January the centre was located about 400 km north of Karratha
and had weakened to a tropical low. It then curved to the west and late on 12 January it
moved to the westnorthwest and accelerated to a speed of about 22 km/h. The remnants
of the system finally became embedded in a large low pressure trough about 570 km
north of Exmouth early on 13 January.

(iv)  Winds and Seas

Cyclone "Irene" was a severe storm with estimated winds near the centre of about 150
km/h during the mature stages of its life and with strong winds (56 km/h) extending as
far as 360 km from the centre.

Table 2.1 shows reports from selected ships affected by the storm. The first report of
strong winds associated with the storm was from a ship located about 140 km northeast
of the centre which reported westnorthwest winds of 56 km/h at 071200 GMT with
assea of 3.0 m and a northwest swell of 3.5 m.

During the mature stages of the storm on 9 January the nearest ship was 410 km
northwest of the centre and reported southwest winds of 56 km/h with a rough sea at
090900 GMT.

The last report of strong winds reported by a ship was at 101100 GMT when it was 220
km northwest of the centre. Winds were westsouthwest 56 km/h.

Table 2.2 shows selected observations from Automatic Weather Stations and land
stations along the Kimberley coast. The centre of the storm passed between the two
Automatic Weather Stations on Browse Island and Scott Reef late on 9 January when
the storm was still intense. The highest wind recorded at the two Stations were: Browse
Island southsoutheast at 93 km/h at 091500 GMT when the centre was about 40 km
northnortheast of the Station and Scott Reef southwest at 102 km/h at 100000 GMT
when the centre was about 40 km southeast of the Station.

The Automatic Weather Station on Adele Island was further away from the centre and
reported winds were much lighter than those at Scott Reef and Browse Island. The



highest was 46 km/h from the east and eastnortheaat at 092100 and 100300 GMT
respectively when the centre was approximately 190 km northwest of the Station.

The cyclone remained well offshore so the effect on the coast was only slight. The only

Station to report strong winds was Cockatoo Island which at noon on 10 January
reported northeast winds of 56 km/h with gusts to 70 km/h.

(v) Rainfall
Rainfall over the land was insignificant. There were light to moderate falls on 9 and 10
January over the Kimberley with an isolated heavy fall of 64 mm due to a thunderstorm
at Turkey Creek on 10 January.

The rainfall (mm) reported for the 24 hours to 0900 local time was:

January 9 January 10

Kalumburu 12 Turkey Creek 64 Kalumburu 23
Mitchell Plateau 12 Kuri Bay 5 Mitchell Plateau 10
Derby 5

(vi)  Satellite Analysis

Satellite imagery was received from NOAA 5 twice daily during the lifetime of the
storm. Details are shown in Table 2.3.

On the days prior to 6 January a large area of convective cloud existed over the north
Indian Ocean south of the Equator and over the Timor Sea with a southward extension
of this cloud near longitude 120°E.

On 6 January two curved feeder bands hooked into a centre. The diameter of the central
overcast was about 2 degrees and the system was classified with a current intensity (Cl)
number of 2.5.

On 7 January the banding from the north of the system almost formed an eye and it was
classified as a Cl 3.5. On 8 January the feeder bands became wider and by 9 January
the system reached maturity with an estimated CI number of 5. At this stage a small
ragged eye was visible, however the cirrus outflow appeared to be unidirectional
indicating that the system was about to weaken.

On 10 January the cirrus outflow was unidirectional, no eye was visible and the feeder
bands had greatly decreased in size.

On 11 January there appeared to be two thin almost concentric feeder bands and a
ragged central dense overcast (CDO) identifying the centre. The system was classified
with a Cl number of 4.0.

By 12 January no CDO was evident, the centre was poorly defined and the convective
area had a diameter of about 2 degrees. The system was classed with a Cl number of
3.0.



The centre appeared to be well away from the convective overcast on 13 January and
was classified with a Cl number of 1.5.

Table 2.1 Selected Ship Reports.

E’gsmorlE Date/ D!I’EC'[IOI’]/ V\/_md . Swell WeatherPressure
(Time ) fDlstance Direction/  Sea (m) (mb)
GMT rom CentreForce or  (m)
(km) Speed (km/h)
11.0 122.6 071200 NE 140 WNW 56 3 NW3.5 1002.3
9.5 123.1 071800 N 325 WNW 50 NW2.52.5 1007.5
10.3 122.3 080600 NW 370 YVNW Force 1003.0
11.1 121.6 080900 NW 360 SW Force 7 Rough Heavy 1004.0
showers
11.1 121.9 090900 NW 410 SW 56 Rough Heavy 1004.0
showers
147 1194 100700 W240  WSW Force Rain  1003.2
13.8 119.0 101100 NW 220 WSW 56 Light  1003.5

rain



Table 2.2
Selected Observations from Automatic Weather and Land Stations

Date/ Time Wind Pressure
Station (Local) Direction/ Gust (km/h) (mb)
Speed (km/h)
Browse Island 090500 S 56 1004.0
091400 SW 56 1001.0
091700 SW 65 998.0
092000 SE 65 999.0
092300 SSE 93 990.0
100200 N 56 986.0
100500 N 56 999.5
Scott Reef 100200 SW 65 1001.0
100500 SwW 74 999.0
100800 SW 102 992.5
101100 w 74 998.0
101400 NW 65 999.0
101700 NW 61 999.5
Adele Island 100500 E 46 1002.0
101100 ENE 46 1004.0
101700 NE 37 1002.5
Cockatoo Island 090300 E 46 65 1002.5
100300 E 41 65 1002.5
100600 E 46 65 1004.8
100900 ENE 46 1005.4
101200 NE 56 70 1004.1
101500 NE 41 56 1002.8

101800 NE 37 1002.2



Table2.3 Data from Satellite Photographs.
Satellite Orbit Date/Time | Estimated posn.of | Cl No. | Estimated | Estimated
Name Number | (GMT) centre Central Maximum
Pressure Wind
°S °E (mb) (km/h)

NOAAS5 1984 060009 1.2 1210 |25 1000 55

1991 061421 n.6| 121.2

1997 070121 1.9 1214 |35 990 85

2002 071144 121 121.8

2009 080037 29| 1239 |45 975 110

2015 081257 13.2| 1245

2022 090150 135| 1250 |5.0 970 140

2027 091209 13.8| 124.2

2034 100112 14.3| 1218 |5.0 970 140

2040 101322 14.7| 1205

2046 110022 55| 1190 |40 985 95

2052 111233 16.3| 117.6

2059 112338 171 1165 |3.0 995 65

2065 121350 17.3| 1148

2071 130050 17.0] 1125 |15 1005




