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[bookmark: _Toc115789113][bookmark: _Toc196399277]Summary
A monsoon trough developed to the north of Western Australia in late March associated with an active phase of the Madden-Julian Oscillation. Aided by the passage of an Equatorial Rossby Wave, a tropical low (28U) formed within the monsoon trough to the northwest of the Kimberley in the early hours of 27 March. 
The tropical low moved east towards the Kimberley coast during 27 March. Gales developed initially on the northern side overnight into 28 March and it continued to strengthen quickly as a small system, becoming Tropical Cyclone Dianne that afternoon. As it strengthened it turned south, crossing the coast near Koolan Island as a category 2 tropical cyclone early in the morning of 29 March. Near storm force winds were recorded at Koolan Island as Dianne crossed with a maximum gust of 62 knots (115 km/h) recorded at 1823 UTC 28 March (02:23 AWST 29 March).
Heavy rainfall was also observed through parts of the western Kimberley with Derby Airport recording 153 mm in the 24 hours to 9am on 29 March, including 133 mm in the six hours between 3am and 9am 29 March.
As it moved inland, Dianne quickly weakened again but continued to bring rainfall to inland parts of the Kimberley and North Interior.
Figure 1 shows the best track of Dianne while Table 1 is a summary of the best track data.
[image: Map with a line, symbols and timestamps showing the position and intensity of a tropical cyclone during its lifetime]
[bookmark: _Ref191643664][bookmark: _Toc196399289]Figure 1 Best track of Dianne 27 - 30 March 2025. Times in AWST (UTC+8 hours)

	Year
	Month
	Day
	Hour (UTC)
	Pos. Lat. (S)
	Pos. Long. (E)
	Pos. Acc. (nm)
	Max. Wind (kn)
	Wind Gust (kn)
	Cent. Press (hPa)
	Radius of Gales NE/SE/SW/NW (nm)
	Radius of Storm NE/SE/SW/NW (nm)
	RMW (nm)

	2025
	3
	26
	1800
	14.3
	121.0
	30
	25
	45
	999
	-/-/-/-
	-/-/-/-
	

	2025
	3
	27
	0000
	13.8
	121.3
	20
	30
	45
	998
	-/-/-/-
	-/-/-/-
	

	2025
	3
	27
	0600
	13.7
	121.9
	20
	30
	45
	997
	-/-/-/-
	-/-/-/-
	

	2025
	3
	27
	1200
	13.8
	122.5
	30
	30
	45
	997
	-/-/-/-
	-/-/-/-
	

	2025
	3
	27
	1800
	13.9
	122.9
	30
	35*
	50
	994
	-/-/-/60
	-/-/-/-
	

	2025
	3
	28
	0000
	14.3
	123.5
	20
	35*
	50
	992
	50/-/-/60
	-/-/-/-
	

	2025
	3
	28
	0600
	14.9
	123.7
	20
	40
	55
	989
	50/-/40/60
	-/-/-/-
	15

	2025
	3
	28
	1200
	15.5
	123.7
	15
	45
	65
	986
	40/40/40/50
	-/-/-/-
	12

	2025
	3
	28
	1800
	16.4
	123.9
	20
	50
	70
	984
	40/15/20/40
	-/-/-/20
	10

	2025
	3
	29
	0000
	17.1
	123.9
	20
	35
	50
	992
	-/-/20/35
	-/-/-/-
	

	2025
	3
	29
	0600
	18.3
	124.1
	20
	30
	45
	997
	-/-/-/-
	-/-/-/-
	

	2025
	3
	29
	1200
	19.1
	124.2
	15
	25
	45
	999
	-/-/-/-
	-/-/-/-
	

	2025
	3
	29
	1800
	19.7
	124.3
	45
	25
	45
	1000
	-/-/-/-
	-/-/-/-
	

	2025
	3
	30
	0000
	20.2
	124.3
	30
	25
	45
	1000
	-/-/-/-
	-/-/-/-
	

	2025
	3
	30
	0600
	20.2
	124.3
	10
	25
	45
	997
	-/-/-/-
	-/-/-/-
	


[bookmark: _Ref187070849][bookmark: _Toc194581672]Table 1 Best track summary for Tropical Cyclone Dianne, 27-30 March 2025.
UTC=AWST+8h. * Not a tropical cyclone as gales less than halfway around centre.

[bookmark: _Toc196399278]Meteorological description
[bookmark: _Toc115789114][bookmark: _Toc196399279]Intensity analysis 
Aided by the passage of an Equatorial Rossby Wave (Figure 2), a tropical low was first analysed within the monsoon trough to the northwest of the Kimberley at 1800 UTC 26 March. Scatterometry showed 25 knot winds when the tropical low initially formed which increased marginally to 30 knots as the low consolidated during 27 March.
Despite some initial vertical wind shear, the environment was otherwise favourable for further development with sea surface temperatures higher than 30°C and high atmospheric moisture. As the vertical wind shear decreased, gales first developed at 1800 UTC 27 March on the northern side (Figure 3) and Dianne developed into a tropical cyclone at 0600 UTC 28 March. Dianne continued to strengthen through the afternoon and into the evening right up until coastal crossing. Sustained winds at Adele Island reached 41 knots shortly before 0800 UTC and then 47 knots at Koolan Island just after 1800 UTC, around the time of coastal crossing.
Dianne's peak intensity was 50 knots at 1800 UTC 28 March at roughly the same time it was crossing the coast. This was based on the observations from Koolan Island, though is in general agreement with available objective aids (Figure 4). Dvorak intensity estimates were consistently lower than radiometry and scatterometry data which themselves varied in intensity and were affected by land contamination in Dianne's stronger stages. However, all had at least gale force winds in the lead up to coastal crossing with the strongest SAR pass at 1032 UTC 28 March (Figure 5) depicting maximum winds of 59 knots (1-min mean).
After crossing the coast Dianne weakened quickly with the intensity dropping to 30 knots by 0600 UTC 29 March.
[image: Diagram of above or below average areas of thunderstorm activity moving along the equator. ]
[bookmark: _Ref187070759][bookmark: _Toc196399290]Figure 2 Hovmoller diagram of tropical waves showing the formation of Dianne occurred during an active phase of the MJO (black) coinciding with an Equatorial Rossby (ER) wave (red). The image is courtesy of the North Carolina Institute for Climate Studies. https://ncics.org/pub/mjo/archive/2025/2025-03-29/v2/
[image: satellite image with coloured wind barbs]
[bookmark: _Ref196397838][bookmark: _Toc196399291]Figure 3 ASCAT pass at 0025 UTC 28 March 2025  showing gales in yellow initially confined to the northern side of the developing tropical low that later became Dianne. Image courtesy NRL. https://www.nrlmry.navy.mil/TC.html
[image: graph with different coloured markers showing tropical cyclone intensity estimates from various sources during the tropical cyclones lifetime.]
[bookmark: _Ref194925966][bookmark: _Toc196399292]Figure 4 Comparison of objectivity intensity analysis aids and the Post Event Best Track for Tropical Cyclone Dianne.

[image: coloured shading of an area of ocean near the northwest coast of Australia indicating surface wind speeds]
[bookmark: _Ref187071382][bookmark: _Toc196399293]Figure 5 Synthetic Aperture Radar (SAR) pass at 1023 UTC 28 March 2025 prior to peak intensity at 1800 UTC. Image courtesy NOAA. https://www.star.nesdis.noaa.gov/socd/mecb/sar/sarwinds_tropical.php 
[bookmark: _Toc196399280]Structure
Dianne was a small tropical cyclone throughout its brief lifetime. Assisted by the monsoon flow, gales first developed to the north of the system centre to a radius of approximately 60 nm (110 km) between 1200 UTC and 1800 UTC 27 March (Figure 3). Gales then extended into the southwestern quadrant from 0600 UTC 28 March and the southeast quadrant by 1200 UTC 28 March.
As Dianne both continued to intensify and approached the coast, the radius of gales decreased to 40 nm (75 km). The brief period of storm force winds was confined to the northwest quadrant and within 20 nm (35 km) of the centre. After coastal crossing the coast gales continued in King Sound, to the west of the centre, till shortly after 0000 UTC 29 March.
The RMW was initially 15 nm (30 km) decreasing as Dianne intensified to 10 nm (20 km) at peak intensity as it crossed the Kimberley coast.
[bookmark: _Toc196399281]Motion
The tropical low that became Dianne moved initially to the northeast under the influence of a mid-level trough to the southeast. The trough then retrogressed to the west, slipping to the south of the tropical low. The low made its way around the northern periphery of the trough, moving further east before turning to the south. This movement to the south then persisted through to coastal crossing and beyond, steered by the northerly flow along the eastern side of the mid-level trough.
[bookmark: _Ref163572037][bookmark: _Ref163647056][bookmark: _Ref163647078][bookmark: _Ref163647111][bookmark: _Toc196399282]Impact
Heavy rainfall caused minor impacts to road networks around Derby on the morning of 29 March, otherwise no other impacts to buildings or residents were reported.
[bookmark: _Toc196399283]Observations
[bookmark: _Toc196399284]Wind
Damaging wind gusts were recorded at Adele Island and Koolan Island with the strongest wind gust during Tropical Cyclone Dianne being 62 kn (115 km/h) at Koolan Island, reported at 1823 UTC 28 March (02:23 AWST 29 March).
The strongest 10-minute sustained winds were also recorded at Koolan Island peaking marginally below the threshold for storm force winds, reaching 47 kn (87 km/h) at 1813 UTC 28 March (02:13 AWST 29 March).
No locations on the mainland reported damaging wind gusts with the strongest being 80 km/h at both Derby Airport and Curtin RAAF Base, occurring at 0041 UTC (08:41 AWST) 29 March and 0043 UTC (08:43 AWST) 29 March respectively. Derby Airport was also the mainland location which reported the strongest 10-minute sustained winds, peaking marginally below gale force at 33 kn (62 km/h) at 0043 UTC (08:43 AWST) 29 March.
A summary of stations that reported damaging wind gusts or stronger is included below.
Koolan Island recorded gale force winds intermittently from 1451 to 2057 UTC 28 March (22:51 AWST 28 March to 04:57 AWST 29 March) including an extended period of continuous gale force winds or stronger between 1741 and 2037 UTC 28 March (01:41 to 04:37 AWST 29 March). The maximum 10-minute mean wind recorded was 47 kn (87 km/h) at 1813 UTC 28 March (02:13 AWST 29 March) and the maximum wind gust recorded was 62 kn (115 km/h) at 1823 UTC 28 March (02:23 AWST 29 March).
Adele Island recorded gale force winds intermittently from 0743 to 0924 UTC 28 March (15:43 to 17:24 AWST 28 March). The maximum 10-minute mean wind recorded was 41 kn (75 km/h) at 0757 UTC 28 March (15:57 AWST 28 March) and the maximum wind gust recorded was 51 kn (94 km/h) at 0751 UTC 28 March (15:51 AWST 28 March).
[bookmark: _Toc196399285]Precipitation
Heavy rain associated with Dianne was recorded at Derby Airport on the morning of 29 March. 99.2 mm was recorded between 2235 UTC 28 March and 0135 UTC 29 March, exceeding the 3-hourly 10% Annual Exceedance Probability (AEP). This largely overlapped with a 6-hourly total of 133.4 mm between 1859 UTC 28 March and 0059 UTC 29 March, exceeding the 5% (AEP).
Other notable totals were Curtin RAAF Base recording 127.2 mm in a 12-hour period between 1500 UTC 28 March and 0300 UTC 29 March and Koolan Island recording 126.6 mm in a 12-hour period between 0844 UTC and 2043 UTC 28 March.
A map of daily totals is in Figure 6.
[image: Daily rainfall totals for Western Australia]
[bookmark: _Ref191647242][bookmark: _Toc196399294]Figure 6 Rainfall analysis for the 24 days till 9am on 29 March 2025 showing heavy falls because of Dianne mostly confined to near the point of coastal crossing. Analysis does not include Koolan Island total.
[bookmark: _Toc196399286]Storm Surge
No significant storm surge was recorded during Tropical Cyclone Dianne.



[bookmark: _Toc196399287]Forecast Performance
The accuracy statistics for Tropical Cyclone Dianne are below in Table 2 and shown in Figure 7 and Figure 8. The statistics generally suffer from a small sample size, particularly beyond 36 hours and being such a short-lived event there is no data for 96 hours and beyond.
Although the sample sizes are very small, for both forecast intensity and position, accuracy was similar at analysis time (+00 hour) to the 5-year average and then considerably better beyond that. 
The seven-day forecast for 28U commenced on 24 March. The probability of Dianne developing into a tropical cyclone was initially Low but increased to Moderate on 25 March and High (>50%) on 27 March. The peak likelihood of Dianne being a tropical cyclone was consistently the evening of 28 March. A Forecast Track Map was first issued at 0000 UTC 27 March, along with an Ocean Wind Warning, and continued until 0000 UTC 29 March. The first Tropical Cyclone Advice was issued at 0600 UTC 27 March.

	Time
	00
	12
	24
	36
	48
	72
	96
	120

	Position accuracy (km)
	19
	41
	46
	52
	74
	52
	-
	-

	Intensity accuracy (knots)
	3.3
	2.8
	3.9
	3.8
	0
	3.8
	-
	-

	Sample size
	9
	9
	9
	8
	6
	2
	0
	0


[bookmark: _Ref163647671][bookmark: _Toc194581673]Table 2. Verification statistics for Tropical Cyclone Dianne. * Note, verification is performed using the Official Forecast Tracks at the standard times of 00, 06,12 and 18 UTC. 

[bookmark: _Ref187071567][bookmark: _Toc196399295]Figure 7 Position accuracy figures for Tropical Cyclone Dianne.

[bookmark: _Ref187071596][bookmark: _Toc196399296]Figure 8 Intensity accuracy figures for Tropical Cyclone Dianne.
[bookmark: _Toc113280517]

[bookmark: _Toc196399288]Appendix: List of abbreviations
	Abbreviation
	Term

	ADT
	Advanced Dvorak Technique

	ACST             
	Australian Central Standard Time

	AEST             
	Australian Eastern Standard Time

	AiDT
	AI-enhanced Dvorak Technique

	AMSR2
	Advanced Microwave Scanning Radiometer

	AMSU
	Advanced Microwave Sounding Unit

	ASCAT
	Advanced Scatterometer

	ATMS
	Advanced Technology Microwave Sounder

	AWS
	automatic weather station

	AWST
	Australian Western Standard Time

	°C
	Celsius

	CI
	Current intensity

	CIMSS 
	Cooperative Institute for Meteorological Satellite Studies (USA)

	CIRA
	Cooperative Institute for Research in the Atmosphere (USA)

	D-MINT
	Deep learning - Multispectral Intensity of TCs (formerly known as DMN)

	D-PRINT
	Deep learning - IR Intensity of TCs (formerly known as OPEN-AIIR)

	EIR
	Enhanced InfraRed 

	ERC
	eyewall replacement cycle

	FNMOC  
	Fleet Numerical Meteorology and Oceanography Centre (USA)

	FT
	Final T-number

	GCOM             
	Global Change Observation Mission

	GHz               
	Gigahertz

	GMI
	Global Precipitation Measurement Microwave Imager

	h                     
	hour

	hPa       
	hectopascal

	HSCAT
	Hai Yang 2 Scatterometer (HY-2B, HY-2C)

	km                   
	kilometres

	km/h
	kilometres per hour

	kn
	knot

	LLCC
	LLCC

	MET 
	Model Expected T-number

	METOP
	Meteorological Operational Satellite

	MJO
	Madden-Julian Oscillation

	mm
	millimetres

	MSLP
	mean sea level pressure

	NESDIS
	National Environmental Satellite, Data, and Information Service

	nm
	nautical mile

	NOAA
	National Oceanic and Atmospheric Administration 

	NRL
	Navy Research Lab (USA)

	OPEN-AiiR
	Ordered Pattern Encoding AI Infrared

	PAT
	Pattern T-number

	RCM
	RadarSat Constellation Mission – Synthetic Aperture Radar

	RH
	relative humidity

	RMW
	radius of maximum winds

	RSMC
	Regional Specialised Meteorological Centre

	SAR
	Synthetic Aperture Radar

	SATC
	CIMSS Advanced Dvorak Technique

	SATCON
	Satellite Consensus

	SEN1
	Sentinel-1A – Synthetic Aperture Radar

	SMAP
	Soil Moisture Active Passive

	SMOS
	Soil Moisture and Ocean Salinity

	SSMIS
	Special Sensor Microwave Imager/Sounder

	TC
	Tropical Cyclone

	TCWC
	Tropical Cyclone Warning Centre

	UTC
	Universal Time Co-ordinated
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