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Welcome 

Dr Rob Vertessy 
CEO and Director of Meteorology 

Presenter
Presentation Notes
This slide to be shown for MC's welcome and acknowledgement of traditional owners
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Indigenous Weather 
Knowledge 



Bureau of Meteorology   www.bom.gov.au National Climate and Water Briefing            29 May 2014 

Climate conditions and 
outlook 

Dr David Jones 
Manager, Climate Monitoring and Prediction 

Autumn in Bright, VIC (Tony Harding) 

Presenter
Presentation Notes
Chris Kent, Thunderstorm Darwin Harbour, 31 March 2014
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Climate  
 

Conditions and outlook 

• Recent conditions 
• Current and forecast state of key climate drivers 

• Outlook for rainfall and temperature 



Bureau of Meteorology   www.bom.gov.au National Climate and Water Briefing            29 May 2014 

• National maximum temperatures 
+0.91°C 

• National minimum temperatures 
+1.31°C (4th highest) 

• National mean temperature +1.11°C 
(7th warmest) and Queensland +2.0°C 
(2nd warmest behind 2005) 

• Longer term,12 months ending April, 
national mean +1.07°C (highest on 
record, as will be 12 months ending 
May) 

Maximum temperature anomaly Minimum temperature anomaly 

Temperature 
 

April 
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Unseasonable May 
heatwave 

Maximum temperature anomaly: two weeks ending  
27 May 

Presenter
Presentation Notes
More than two weeks above the 95th percentile in NSW (similar in Victoria and South Australia)Reversal of usual autumn cooling trendImpacts reported:Plants 'budding'abnormal fruitingfailure to drop leaves Mean temperature Marked by almost continuous warmth, and a sequence of 'heat' eventsJanuary 2013, May 2013, �August–September 2013, May 2014



Bureau of Meteorology   www.bom.gov.au National Climate and Water Briefing            29 May 2014 

• 24-months to April – hottest  on record 
for any 2 year period 

• National maximum +1.16°C (previous 
record +0.97 °C, 2002–2004) 

• National mean +0.83°C  
(previous record +0.76°C, 2004–2006) 

• 24-months to May will exceed April 
record 

Maximum temperature anomalies: May 2012–April 2014  Maximum temperature deciles: May 2012–April 2014 

Ongoing heat  

Presenter
Presentation Notes
24 months up to and including May 2014 is the warmest 2 year period on record for all 24-month periods in Australia
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• Australian rainfall 29% above normal 

• South Australia 3rd highest on record 
(221% above normal) 

• Victoria and Northern Territory 48% 
above normal  

• Southwestern Western Australia 47% 
below normal, Queensland 18% 

• Excellent autumn break in much of the 
south from a tropical system 

• Recent rainfall providing some relief 

Three-month deciles: February–April 2014 One-month deciles: April 2014 

Rainfall 

Presenter
Presentation Notes
Matt to insert24th highest of 115 yearsVictoria 48% above normal (highest since 1990), Northern Territory 48%, Western Australia 47%
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Rainfall 
 

May-to-date 

Rainfall totals to-date Rainfall percentages to-date 19–month rainfall deficiencies to April 2014 
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• April, (near) record warm globally 

• Severe drought, western US and Texas 
− water supply and wildfire concerns 

• Drought developing, southeast Asia, 
eastern Brazil 

• Severe flooding in Balkans into May 

April global temperature percentiles 

International events 

  

Severe drought persists in western US 

Presenter
Presentation Notes
Serbia floods – images from Branka's emailGlobe hottest April on recordSE Asia dryGlobally, April was (near) record warm globally. NOAA estimate +0.65 °C, an equal high with April 2010Severe drought affects the western US and Texas, with major concerns around water supply and wildfires Drought developing in parts of southeast Asia, eastern Brazil including concerns around water supply for Sao PauloSevere flooding in the Balkans continued into May
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Climate  
 

Conditions and outlook 

• Recent conditions 

• Current and forecast state of key climate drivers 
• Outlook for rainfall and temperature 
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Sea surface 
temperatures 

April value of NINO3.4: +0.3 °C                Current value of NINO3.4: +0.54 °C 

Presenter
Presentation Notes
Map for AprilCompared to February, the equatorial Pacific has warmed over the past month. The sea surface temperature (SST) anomaly map for March shows that much of this region is now near average to warmer than average – though still neutralThe Indian Ocean Dipole (IOD) is currently in a neutral state. Model outlooks indicate the IOD will remain neutral through late autumn and early winter, but all models have values above zero, and 2 models above positive IOD thresholds, by the southern spring. Historically, positive IOD events have generally occurred when an El Niño is present.  Positive IOD events are often, but not always, associated with large parts of southern Australia experiencing below average rainfall.
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• Expansion of warm sub-surface waters 

• Fluctuations in Southern Oscillation 
Index 

• Seasurface temperatures continue to 
warm 

• Some westerly wind anomalies in the 
Pacific  

• Cloud patterns near dateline below 
average March-April 

ENSO signals  

Presenter
Presentation Notes
ENSO Tracker remains at El Niño alert.
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Outlook for the 
Pacific Ocean 

Average NINO3.4 forecast from eight international climate models (Australia, Canada, EU, Japan, France, US (NASA and NOAA) and UK) 
 

Presenter
Presentation Notes
New model added this month: CanSIPS from Meteorological Services of Canada.Some models have eased their forecasts somewhat this month, possibly with the absence of westerly wind bursts in May… El Niño growth subject to westerly forcing…
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• Greatest impact normally occurs during 
winter–spring 

 

Winter–spring rainfall deciles from 12 El Niño events 

Typical El Niño impacts: 
rainfall 

Summer rainfall deciles from 12 El Niño events 

 

Presenter
Presentation Notes
Shown last monthEl Niño events typically emerge during the southern hemisphere autumn or winter. During El Niño events, rainfall impacts are typically strongest from June to OctoberEl Niño is often, but not always, associated with below normal rainfall across large parts of southern and inland eastern Australia during the second half of the year. Daytime temperatures also tend to be above normal over southern Australia.  It is too early to determine the strength of this potential El Niño event. While the global impacts of El Niño tend to increase with an increase in the strength, the impact on Australian rainfall tends to vary. Historically, there have been weak El Niño events that have resulted in widespread drought, and strong events that have resulted in relatively modest impacts.El Niño has an impact across much of the world, including below average rainfall in the western Pacific and Indonesian regions, and increased rainfall in the central and eastern Pacific. For Australia, El Niño is usually associated with below average rainfall, with about two thirds of El Niño events since 1900 resulting in major drought over large areas of Australia. 
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• Daytime temperatures tend to be much 
warmer than average 

• Overnight temperatures average to 
below average, though relationship is 
changing 

Maximum temperature Minimum temperature 

Typical El Niño impacts: 
temperature 

Winter–spring temperature deciles averaged for 12 El Niño events 
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• Frosts more frequent in El Niño years 

• Median date of the last frost tends to 
be later in El Niño years 

• Warm autumn may mean early budding 
and flowering increasing the risk further 

Alexander and Hayman, 2008 

Typical El Niño impacts: 
frost risk 
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Presenter
Presentation Notes
Hayman and Alexander: Frosts more frequent and the median date of the last frost is often later in El Niño years
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Climate  
 

Conditions and outlook 

• Recent conditions 

• Current and forecast state of key climate drivers 

• Outlook for rainfall and temperature 
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• Increased chance of below normal 
rainfall for much of New South Wales 
and South Australia 

Chance of above average rainfall, June – August 2014 

Winter rainfall outlook 
 

June–August 

Historical accuracy  

Presenter
Presentation Notes
Stronger influence this month from the warming Pacfiic.
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• Warmer than normal days and nights 
likely over most of the country 

Chance of above average maximum temperature Chance of above average minimum temperature 

Temperature outlook 
 

June–August 
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In summary 

• Reasonable rainfall over Australia since February, however longer-term rainfall deficiencies persist in inland 
Queensland and northern New South Wales  

• Temperatures unusually warm for Australia and globally 

• Likelihood of an El Niño event developing during winter remains high (>70%) 

• El Niño is often, but not always, associated with below normal rainfall during second half of year across large parts of 
southern and eastern Australia 

• Drier conditions more likely in New South Wales and South Australia; warmer than normal days and nights across the 
continent 
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Hydrological conditions and 
outlook 

Trudy Wilson 
Hydrologist, Seasonal Streamflow Forecasting Unit Photo: lelebebbel - Flickr 

 

Presenter
Presentation Notes
Photo: https://www.flickr.com/photos/lelebebbel/6895540148/in/photostream/lightbox/
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Hydrological 
conditions and 

outlook 

• April hydrological conditions 
• Current water storage levels 

• Impact of El Niño on water resources 
• Streamflow forecasts May–July 
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• Average rainfall across most of 
Queensland  

• Above average rainfall across South 
Australia, Victoria and parts of New 
South Wales 

• High evapotranspiration across South 
Australia and New South Wales 

Rainfall, April 2014 Actual evapotranspiration, April 2014 

April rainfall and 
evapotranspiration 

Presenter
Presentation Notes
In April rainfall was average across most of Queensland and there was a large area of above average rainfall across South Australia, Victoria and parts of New South Wales (shown by the blue shaded areas)In April there was high evapotranspiration across South Australia and New South Wales and this corresponds to the area of above average rainfall. (shown by the brown shaded areas)**Explain ET**
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• Above average upper layer soil 
moisture for much of New South 
Wales, Victoria and South Australia 

• Decreasing soil moisture across 
northern Australia and western 
Queensland 

Upper layer soil moisture, April 2014 Change from March 2014 to April 2014  

April soil moisture: 
upper layer  

Presenter
Presentation Notes
Looking at the soil moisture in the upper layer, so this is the top 20 cm of soil. For April it was above average upper layer soil moisture for much of New South Wales, Victoria and South Australia (shown by the blue shaded areas)And then if we have a look at the change from March to April, so the one month change, there was a decrease in soil moisture across northern Australia and western Queensland (shown by the orange shaded areas)
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• Lower layer soils in Queensland and 
northeast New South Wales remain dry 
despite recent small increases 

Lower layer soil moisture, April 2014 Change from March 2014 to April 2014  
 

April soil moisture: 
lower layer  

Presenter
Presentation Notes
Now if we have a look at the lower layer soil moisture, so this is the soil layer from approximately  a 20 cm to 150 cm depth. The lower layer soils in April remain dry throughout most of Queensland and north-east New South Wales and this is even despite some recent small increases extending from south-east Queensland, over New South Wales and into north-east Victoria.
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• Near median streamflows recorded at 
34 locations  

• High streamflows were recorded at 27 
locations including record high monthly 
streamflows for three locations 

Observed streamflows, April 2014 
 

Blencoe Falls, Queensland (Photo: lelebebbel - Flickr) 

Near median and 
high April 

streamflows 

Presenter
Presentation Notes
Now for the observed April streamflows. There was near median and high flows recorded in most locations. Near median streamflows (shown by the light blue dots) were recorded at 34 of the 74 locations and high streamflows at 27 locations (shown by the dark blue dots) . There were record high streamflows for the month at three locations in north Queensland, one location in the Normanby catchment and two of the locations are in the Herbert catchment including Blencoe Falls. (Abergowrie in Herbert River, Blencoe Falls in Blencoe Creek and Laura River in Coalseam Creek)low streamflows were recorded at 13 locations. Photo: https://www.flickr.com/photos/lelebebbel/6895539386/in/photostream/ 
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January 2014 
 

Observed streamflow 
trend 

March 2014 
 

February 2014 
 

April 2014 
 

Presenter
Presentation Notes
So we can have a look now at the recent trend in the observed streamflows.  Back in January this year mostly low flows were recorded, going into February locations in north Queensland were now near median or high flows, in March the observed flows were a mix of low, near median and high flows. Now in April most locations recorded near median or high flow. Its interesting to see how the flows in relative terms have changed since January. 
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Hydrological 
conditions and 

outlook 

• April hydrological conditions 

• Current water storage levels 
• Impact of El Niño on water resources 
• Streamflow forecasts May–July 
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Water storage levels  
compared to  

same time last year 

As at 23 May 2014 

Presenter
Presentation Notes
Here are the water storage levels presented for each of the drainage divisions across Australia. Current levels are shown by the blue shaded area of the buckets and the red line shows the storage level at the same time last year (May 2013). Overall Australia is at  63%  which is only slightly down from last year. The current levels in the Timor Sea division, the South West Coast and the South Australian Gulf are all higher than last year.In the North East Coast division there has been little change overall since last year but Fairbairn Dam is now down to 51% after being full 2 years ago.  (down 27% since last year)The storage level for the Murray-Darling is now 55%  with levels the northern part of basin at only 29% and the southern basin levels at 58%.The levels for Tasmania have decreased 12% since last year which due mainly to the decrease of water stored in Lake Gordon, which is down 26%
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Hydrological 
conditions and 

outlook 

• April hydrological conditions 

• Current water storage levels 

• Impact of El Niño on water resources 
• Streamflow forecasts May–July 
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Rainfall,  March–December1994 Observed streamflows, December 1994 Water storage levels, December 1994 

Historical impact      
El Niño 1994–95 

0 – 25 
25 – 50 
50 – 75 
75- 100 

Per cent full 

Presenter
Presentation Notes
Firstly let's look at the historical impacts. I will go through a few El Nino events that highlight that there is not necessarily a relationship between the strength of the event and the impact on rainfall. This is important for water resources as the amount of rainfall impacts on the streamflows and inflows into water storages.The 1994-95 El Nino was of moderate strength and had a strong impact on Australian rainfall. Observed streamflows at the end of that period.This El Nino event was on the back of the drought conditions in Qld and northeast NSW since 1991  So we can see that in Queensland storage levels were generally quite low, with a number of storages 0 to 25 % full shown by the red dots.  Where as storages in NSW and VIC were still at or above 75 % full.(SOI: Strong  SST: Weak to moderate impact: strong) �
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Rainfall, March 2002–January 2003 Observed streamflows, January 2003 Water storage levels, January 2003 
 

Historical impact      
El Niño 2002–03 

0 – 25 
25 – 50 
50 – 75 
75- 100 

Per cent full 

Presenter
Presentation Notes
If we again look a few years later at the next El Nino event of 2002-03. This El Nino was categorized as of weak to moderate strength however it's impact on rainfall was very strong. At this point in time we were still in the middle of the millennium drought so we had a number of preceding dry years already. A number of red dots on the water storages map indicating levels below 25% full. The number of storages with level greater then 75% is now much less. This lack of stored surface water impacted on irrigated agriculture.  There was a significant impact on the cotton industry between 2002 and 2004 with the cotton crop size reduced by 60%.   Also during this time water restrictions were in place across many of the capital cities such as Sydney, Melbourne and Canberra, later into 2005  when restrictions in Brisbane started. So each El Nino has a different impact on rainfall. Also it typically takes a number of dry years, so more than one El Nino event, to significantly decrease the levels in large water storages. However if you are looking at small on farm dams they will be effected over a much shorter timeframe.(SOI: Weak �SST: Weak to Moderate �impact: very strong)
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Rainfall,  April 1997–March1998 Observed streamflows, March 1998 

Historical impact      
El Niño 1997–98 

• Start of the millennium drought 

• Strong El Niño event 

• Weak impact on rainfall 

Presenter
Presentation Notes
If we now go to a few years later.  El Nino 1997-98. This was at the start of the millennium drought. Strong El Nino in terms of the major indicators such as the Southern Oscillation Index and the equatorial Pacific Ocean SSTs but it had a weak impact on Australian rainfall. Areas of below average  certainly not as widespread as in the 1995-95 El Nino event.  Most streamflow locations recorded low flows particularly those from south east Qld and further south. (SOI: Strong �SST: Very Strong �impact: weak)
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Rainfall, May 2010–April 2012 Water storage levels, May 2012 

Potential impact of an 
El Niño  

Presenter
Presentation Notes
So that's the historical impacts let's now look a the potential impacts if an El Nino develops later this year. Let's put the current storage levels into context. So two years ago the water storages levels across Australia were pretty high. This was due to the very much above average rainfall recorded across most of Australia resulting from the 2010-12 La Nina.  In May 2012 the storage levels in the Murray Darling basin, New South Wales and Melbourne were also reasonably high.
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Rainfall, May 2012–April 2014 
 

Water storage levels, May 2014 

Potential impact of an 
El Niño  

Presenter
Presentation Notes
Over the last two years there has been below average rainfall across eastern Australia and the storage levels have generally decreased. So by comparing the current water storage levels to May 2012 (red line) we can see that Australia's storage levels have dropped along with the Murray-Darling and New South Wales. Melbourne's storage levels have slightly increased. This really illustrates that those two dry years have had a significant impact on stored surface water. This means that we have already experienced dry conditions and storage level decreases before potentially heading in an El Nino later this year. If we do experience dry conditions throughout the rest of the year  then we would expect the storage levels to continue to decline. In areas where storage levels are already low such as the northern Murray-Darling basin this is going to start to impact on rural and urban water users.
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Hydrological 
conditions and 

outlook 

• April hydrological conditions 

• Current water storage levels 

• Impact of El Niño on water resources 

• Streamflow forecasts May–July 
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• Near median and high streamflows 
more likely 

• Moderate or low forecast skill for most 
locations 

Most likely streamflow outcome  
 

Forecast skill 
 

Streamflow forecasts  
 

May–July 2014 

Presenter
Presentation Notes
*Explain forecasts – obs sf and link in with rainfall forecastsMay to July - The chances of a wetter or drier than normal season are roughly equal over the majority of Australia The observed streamflows for April were near median or high for most locations and the rainfall outlook for May – July doesn't suggest wetter or drier conditionsThe forecast skill scores for the May to July period are high for 4 out of 74 locations, moderate for 20 locations, low for 33 locations and very low for 17 locations.
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In summary 

• Lower layer soils in Queensland and northeast New South Wales remain dry  

• The impact of El Niño on rainfall varies, accordingly the impact on streamflows will vary  

• For large water storages it takes several years of reduced rainfall to result in a significant decline in storage levels 

• Near median and high streamflows more likely May–July 
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Next briefing 

Thursday 26 June 2014 
Clare, SA (iStock – Ben Goode) 
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