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Communicating the development of El Niño and La Niña events is 
often challenging, largely due to the general misconception that the 
transition to an event can occur rapidly – like flicking a switch. 
Additionally, in Australia the association of El Niño with drought, and 
La Niña with flood, and the impacts that result, can often cloud the 
message. The Australian Bureau of Meteorology is responsible for 
issuing updates on the current status of the El Niño-Southern 
Oscillation (ENSO), and declaring the onset and demise of an event. 
To assist in the communication of this often complex message, the 
Bureau of Meteorology developed an online tool, the ENSO Outlook, 
to keep stakeholders informed of the potential for El Niño or La Niña 
to develop in the upcoming seasons. 

1. Introduction 

El Niño–Southern Oscillation (ENSO) events play a significant role in rainfall and temperature patterns across 
much of Australia (McBride and Nicholls 1983, Taschetto and England 2009, Risbey et al 2009, Cai et al 2011). 
They have been linked to an increase in flooding in La Niña years, and drought, heatwaves and bushfires in El 
Niño years (Chiew et al 2011, Williams and Karoly 1999, Lewis and Karoly 2013) which can subsequently 
contribute to significant damage to property, loss of life and loss of income (Bureau of Meteorology 2007 and 
2012, Kuhnel and Coates 2000, Ash et al 2007). While the Bureau has provided climate outlooks and ENSO 
discussion products for over 25 years and 15 years respectively, being able to provide early warning of an 
impending ENSO event in a systematic, graphical format was considered highly beneficial. An easily 
comprehensible graphic conveying event risk would be of particular use to those vulnerable to climate variability 
and extremes, and would greatly assist in enabling early preparation for the mitigation of the event's likely 
impacts. 

Tracking and declaring ENSO events presents many challenges. These include the absence of an agreed 
international definition for ENSO (Kuleshov, Qi, Fawcett, and Jones 2008, Wolter and Timlin 1998, 2011), the 
sensitivity of oceanic measures of ENSO to the background warming trend (Mendelssohn, Bograd, Schwing, and 
Palacios 2005), and the tendency for not all events to be equally reflected in the ocean and atmosphere 
(Diamond, Lorrey, and Renwick 2013). The Bureau of Meteorology’s operational experience of dealing with the 
public and media, as well as local, state and federal governments during recent El Niño and La Niña events has 
reinforced the need for a staged 'watch' system to keep stakeholders informed and to have a systemised process 
in which to alert the public to the prospect of a developing ENSO event. This approach contrasts somewhat with 
the concept of defining a single ENSO index, where if specific thresholds are crossed, an event is declared to 
have begun. The ENSO Outlook was specifically designed to incorporate both a multi-variate ENSO index 
approach as well as the inclusion of expert analysis by climatologists for event and alert level declaration. 
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2. Background 

2.1 'El Niño' entering Australian vernacular 

With the term 'El Niño' becoming commonplace in Australian rural communities by the mid-1980s (on the back 
of the significant and widespread 1982 drought), it soon became almost synonymous with drought. More 
recently, the increasing skill and availability of climate outlook models (Lim, Hendon, Langford, and Alves 
2012) has caught on in the media, yet with limited appreciation of the science behind ENSO and its associated 
complexities. The inclusion of the words El Niño in a Bureau ENSO statement or online summary has in the past 
been met by over-dramatised statements in the media of imminent drought or other climate-related adversity. 
Such headlines were abundant in the late winter and early spring of 2004, when there were some signs in the 
tropical Pacific suggesting an increased chance of El Niño. These early signals dissipated without El Niño 
thresholds being reached in ocean temperatures, and only very briefly exceeding atmospheric thresholds, and the 
period was not ultimately declared an event by the Bureau of Meteorology. However, media headlines associated 
with the potential for El Niño development during this period were numerous, and presumably caused undue 
concern among some Australian communities. Some examples of these headlines are listed below: 

 "Fear El Niño will strike us soon" Sunday Herald-Sun, 8 August 2004 
 "Dreaded El Niño on way again" Central Coast Express Advocate, 1 September 2004 
 "Signs show new El Niño" The Daily Telegraph, 19 August 2004 
 "Big dry to continue as El Niño develops" Courier Mail, 29 August 2004 
 "El Niño looming yet again" The Australian, 26 August 2004 
 "El Niño threat hovers over near future" Tasmanian Country, 22 October 2004 
 "Bad news: El Niño may be back" Daily Telegraph 1 September 2004 
 "Besieged farmers face even bigger dry" Courier Mail, 10 August 2004 

Introducing a staged approach to event onset, that carefully defines the slow build-up and transition to an El 
Niño or La Niña, aims to at least partially address this issue.  

A proposal for an "El Niño Watch Service" at the Bureau of Meteorology was first raised in 1999. Although 
significant time was spent developing and verifying criteria, it was not implemented at the time, but ultimately 
provided the foundations for future iterations of a climate watch service. This initial concept focussed on 
developing criteria for the early detection of a developing El Niño and how best to alert the public, climate-
related industries and government agencies.  

2.2 Early exploration into an ENSO Watch 

In 2005 the World Meteorological Organisation (WMO), through its Commission for Climatology (CCl) Open 
Plan Area Group (OPAG) on Monitoring and Analysis of Climate Variability and Change, produced The 
Guidelines on Climate Watches (WMO report 2005) to assist National Meteorological Services (NMS) to 
improve their climate data and monitoring services. It notes a watch system for El Niño events as being 
particularly beneficial. 

Since these guidelines were established, the only NMS (other than the Bureau) to introduce an ENSO Alert, to 
the author's knowledge, is the United States’ National Oceanographic and Atmospheric Administration 
(NOAA)1. Their system is based on a sea surface temperature (SST) index threshold and a more subjective 
criterion described as an “atmospheric response typically associated with El Niño/La Niña conditions”. It has 
two stages – a Watch (when conditions are favourable for development) and an Advisory (when El Niño/La Niña 
conditions are observed and expected to continue). 

The WMO Climate Information and Prediction Services (CLIPS) Workshop on “Communicating about ENSO: 
Toward Developing a Common Understanding” in Hawaii (April 2008) endorsed the sentiment of the WMO's 
Guidelines on Climate Watches and recommended that the “WMO should seriously consider recommendations 
for the adoption of an international three stage alert or advisory system”. The Bureau of Meteorology put 
forward the El Niño Watch Service, which was discussed and encouraged by the workshop attendees.  

                                                            
1 The National Institute of Water and Atmospheric Research (NIWA) in New Zealand have included an ENSO Watch within their monthly Island Climate 
Update (https://www.niwa.co.nz/climate/icu) since July 2016. 
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The CCl later gave further endorsement to the concept of climate watches: Recommendation 10 from the report 
of the meeting of the CCl Management Group (MG), Geneva, 23-25 March 2009 noted “the MG underlined the 
importance of implementing climate watches in all WMO regions as an alert mechanism against climate 
anomalies and extremes. It noted that climate advisories generated by climate monitoring and climate watch 
systems would increase the visibility of NMSs and raise their profile at national level. It urged that all Regional 
Associations and Working Groups on climate related matters should monitor the implementation of climate 
watches and evaluate strengths and weaknesses in the implementation process.” 

A climate watch concept was also strongly endorsed by farmers and natural resource managers (including water 
managers) in a User Needs Analysis report (Managing Climate Variability 2008), as well as in the Bureau of 
Meteorology led “Interviews with visionaries” report (Watkins 2008, personal comm). This latter report included 
a survey of 499 climate information users, with the highest service development priority as indicated by those 
sampled, being for an ENSO alert system. 

2.3 Increasing focus on climate services and communication 

More recently, the importance of science communication and climate services has become recognised, 
prompting the establishment of a new journal in 2016 focusing on climate services 
(https://www.journals.elsevier.com/climate-services) and the commencement of the WMO's Global Framework 
on Climate Services (http://www.wmo.int/gfcs/) in 2011. In addition, at their national annual conference in 2015, 
the Australian Meteorological and Oceanographic Society (AMOS) included as one of their main conference 
themes "Communicating our science: from research to operations to community", showcasing the latest methods 
in communicating weather and climate information (during which the ENSO Outlook was presented). This theme 
has been carried over to subsequent AMOS conferences, with communication to stakeholders playing a key role 
in many sessions.  

The last five years has also been notable for its growing use of social media and online news, making 
communication of climate messaging more available to a broader user-base. L'Heureux et al (scheduled 
publishing 2017) noted the recent improvements in capacity by which national climate services are able to 
disseminate ENSO-related messaging, particularly during the recent 2015-16 El Niño. As well as having benefits 
in increasing interest in such messaging and targeting a broader audience, L'Heureux et al also identified several 
drawbacks, such as the divide between the confidence in the occurrence of an ENSO event and the confidence in 
its related impacts, and the misinterpretation of weekly data fluctuations in ENSO indices; the latter of which 
could be at least partially addressed by the ENSO Outlook. 

3. Development 

Introduced in 2001, the Bureau of Meteorology's ENSO Wrap-Up (http://www.bom.gov.au/climate/enso/) 
webpage is the main source of information regarding current ENSO-related observations and likely 
developments for Australia. It has been shown to be very popular to a wide spectrum of users, from those 
wanting a basic summary to users requiring more detailed information – including media and international users. 
An e-alert is emailed to approximately 3500 recipients each fortnight when the ENSO Wrap-Up is updated. E-
alert analytics for 2014-16 indicate that the email is opened by on average 40 per cent of recipients. This open 
rate is considered high amongst industry and Bureau of Meteorology standards, with average open rates closer to 
20 per cent for both government (IBM 2016) and Bureau average e-alert statistics (Bureau of Meteorology 
2016). The ENSO Outlook was developed as a supplement to this product to provide a clear and objective 
indication, a 'snapshot', of the current likelihood of an ENSO event occurring.  

Whilst other climate drivers such as the Indian Ocean Dipole (IOD), Southern Annular Mode (SAM) and 
Madden-Julian Oscillation (MJO) can also influence climate patterns in Australia, and indeed can exacerbate the 
impacts of ENSO events, ENSO has been shown to be the dominant driver, both spatially and temporally, in the 
Australian region (Risbey et al 2009). It was also considered overly complex to include their potential 
development status (and incorporate monitoring indices) in addition to the ENSO Outlook criteria. The aim was 
to make the tool as simple and as focussed as possible, whilst maximising accuracy and usefulness, to ensure 
communication of the risk of an ENSO event was delivered concisely. With increasing knowledge of additional, 
or secondary, drivers (such as the IOD, SAM and MJO), as well as the development of associated monitoring 
indices, there is potential to build similar products in the future. However, skilful model outlooks for these 
drivers are currently limited to lead-times of several weeks (SAM and MJO) and approximately four months 
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(IOD) (Lim and Hendon 2013, Zhao and Hendon 2009, Neena et al 2014) meaning there would be a limit to 
their usefulness, particularly for climate-sensitive industry that require increased warning time ahead of an event. 

3.1 Criteria 

A three-stage system was selected as the best way to communicate the escalating risk of ENSO event 
development – these stages were labelled as WATCH, ALERT and LA NIÑA / EL NIÑO. With consideration 
given to bar graphs or even a traffic-light design, a dial was ultimately agreed upon as the most effective method 
by which the ENSO Outlook status could be communicated, examples of which are shown in Figure 1. 

Figure 1.  ENSO Outlook dials (three of seven) showing La Niña ALERT (left), El Niño WATCH (centre) and EL 
NIÑO (right). 

 

Specific criteria to define each status level of the ENSO Outlook were defined based on a series of indices and 
observational data used to monitor ENSO signals in the tropical Pacific Ocean and overlying atmosphere (Table 
1). These criteria were largely based on those developed and tested in the Bureau's earlier (non-operational) El 
Niño Watch Service but were expanded to also include criteria for La Niña events. 

While objective criteria were considered necessary as quick references as to whether certain ENSO indicator 
thresholds had been reached (as well as being easily evaluated in automated processes), it was decided that to 
meet a status level, expert analysis by Bureau climatologists would also be required. This was to allow for 
instances when the objective criteria may not provide the full picture, or are at borderline levels. For example, 
WATCH or ALERT level criteria may be met while an event is in decay – however it would be unsuitable for a 
WATCH or ALERT to be issued at that point in the ENSO cycle. Likewise, fluctuations in the atmospheric and 
oceanic indices may mean that criteria that were met in the previous month may drop below criteria thresholds 
for the current month. Input from Bureau climatologists could identify whether it was likely to be a temporary 
fluctuation or a more permanent drop in the index and ensure the most appropriate status level was selected. 

The inclusion of the 'expert analysis' aspect within the criteria assessment enables a more holistic approach to 
status level declarations, removing the potential to be locked in to declaring a status level being met, when the 
current ENSO state does not necessarily warrant it. Furthermore, several criteria were left relatively subjective, 
partly due to there being no available index upon which to base a threshold (e.g. sub-surface warming/cooling) 
and also to allow for expert judgement, rather than a specific threshold value, to determine whether or not the 
criterion was met. 

Table 1 Objective criteria used to determine the ENSO Outlook status level. 

El Niño events La Niña events 

El Niño WATCH 
Points one to three need to be satisfied 
1. Climate system in neutral or declining La Niña 

state 
2. Either A or B applies where  

 A: (either part i. or part ii. is satisfied in 
terms of the first ten SOI analogues)  

i. Four or more show a fall of at 
least 3 points in the three-month 
average SOI during the next 
four months;  

La Niña WATCH 
Points one to three need to be satisfied 
1. Climate system in neutral or declining El Niño 

state 
2. Either A or B applies where  

 A: (either part i. or part ii. is satisfied in 
terms of the first ten SOI analogues)  

i. Four or more show a rise of at 
least 3 points in the three-month 
average SOI during the next 
four months 
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ii. Four or more have the three-
month average SOI reaching –
5.0 or lower. 

 B: Significant sub-surface warming has 
been observed in the western or central 
equatorial Pacific 

3. About one-third or more of internationally 
recognised climate models show warming to at 
least one standard deviation (about 0.8°C) warmer 
than average in the NINO3 or NINO3.4 regions of 
the Pacific by the late winter or spring 

Normally issued in late austral summer or autumn. 

ii. Four or more have the three-
month average SOI reaching 
+5.0 or higher. 

 B: Significant sub-surface cooling has 
been observed in the western or central 
equatorial Pacific 

3. About one-third or more of internationally 
recognised climate models show cooling to at 
least one standard deviation (about 0.8°C) cooler 
than average in the NINO3 or NINO3.4 regions of 
the Pacific by the late winter or spring 

Normally issued in late austral summer or autumn. 

El Niño ALERT 
Three of the four criteria need to be satisfied 
1. Clear warming trend in the NINO3 or NINO3.4 

regions of the Pacific during previous three to six 
months  

2. A two-month average SOI is –7.0 or below 
3. Low-level westerly wind anomalies (weakened or 

reversed trade winds) analysed over the western or 
central equatorial Pacific during any two of the 
last three months 

4. A majority of internationally recognised climate 
models show warming to at least one standard 
deviation (about 0.8°C) above average in the 
NINO3 or NINO3.4 regions of the Pacific by the 
late winter or spring 

Normally issued austral autumn or winter. 

La Niña ALERT 
Three of the four criteria need to be satisfied 
1. Clear cooling trend in the NINO3 or NINO3.4 

regions of the Pacific during previous three to six 
months  

2. A two-month average SOI is +7.0 or above 
3. Low-level easterly wind anomalies (strengthened 

trade winds) analysed over the western or central 
equatorial Pacific during any two of the last three 
months 

4. A majority of internationally recognised climate 
models show cooling to at least one standard 
deviation (about 0.8°C) below average in the 
NINO3 or NINO3.4 regions of the Pacific by the 
late winter or spring  

Normally issued austral autumn or winter. 

EL NIÑO 
Three of the four criteria need to be satisfied 
1. Sea surface temperatures in the NINO3 or 

NINO3.4 regions of the Pacific have reached one 
standard deviation (about 0.8°C) warmer than 
average 

2. A three-month average SOI is –7.0 or lower 
3. Low-level westerly wind anomalies analysed over 

the western or central equatorial Pacific during 
any three of the last four months 

4. A majority of internationally recognised climate 
models show anomalies of at least one standard 
deviation (about 0.8°C) warmer than average in 
the NINO3 or NINO3.4 regions of the Pacific 
until the end of the year 

Normally issued austral winter or early spring. 

LA NIÑA 
Three of the four criteria need to be satisfied 
1. Sea surface temperatures in the NINO3 or 

NINO3.4 regions of the Pacific have dropped to 
one standard deviation (about 0.8°C) cooler than 
average 

2. A three-month average SOI is +7.0 or higher 
3. Low-level easterly wind anomalies analysed over 

the western or central equatorial Pacific during 
any three of the last four months 

4. A majority of internationally recognised climate 
models show anomalies of at least one standard 
deviation (about 0.8°C) cooler than average in the 
NINO3 or NINO3.4 regions of the Pacific until 
the end of the year 

Normally issued austral winter or early spring. 

 

3.2 Coding and design 

As the ENSO Outlook gets updated on a fortnightly basis to coincide with the ENSO Wrap-Up, it was essential to 
automate the process as much as possible to reduce workload associated with production. A Bureau IT/web 
designer was engaged to create the webpage as well as the dial graphic that would depict the current ENSO 
Outlook status level. The seven dials (one for each status level – see Figure 1.) were created with the current dial 
inserted into the webpage via scripted processes. The web designer also experimented with new interactive graph 
technology, which was ultimately incorporated in the webpage (replacing a temporary static graph) to indicate 
the fortnightly status level history. 
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Thorough testing was undertaken on various browsers to ensure compatibility across platforms, while the scripts 
and webpage were tested and updated in real-time on the Bureau's developmental website. The ENSO Outlook 
status and criteria were presented regularly at monthly climate meetings attended by climate and research staff at 
the Bureau of Meteorology leading up to the launch of the product in May 2014. 

3.3 Verification  

The ENSO Outlook criteria were tested for the period 1980 to 2015 (the period over which complete2 data were 
available) to assess the Outlook's ability to identify developing ENSO events. The skill of the criteria chosen to 
depict each status level was tested against a list of ENSO events defined in a post-event analysis of oceanic and 
atmospheric data by Bureau of Meteorology climatologists – this analysis is summarised on the Bureau of 
Meteorology's website for El Niño (http://www.bom.gov.au/climate/enso/enlist/) and La Niña 
(http://www.bom.gov.au/climate/enso/lnlist/) events and in Table 2 below.  

Table 2  ENSO phase chronology based on Bureau of Meteorology post-event analysis. The year indicated 
refers to the year the event began (e.g., the 1982-83 El Niño is labelled alongside 1982) 

 

Year ENSO phase Year ENSO phase 

1980 Neutral 1998 La Niña 

1981 Neutral 1999 La Niña 

1982 El Niño 2000 La Niña 

1983 Neutral 2001 Neutral 

1984 Neutral 2002 El Niño 

1985 Neutral 2003 Neutral 

1986 Neutral 2004 Neutral 

1987 El Niño 2005 Neutral 

1988 La Niña 2006 El Niño 

1989 Neutral 2007 La Niña 

1990 Neutral 2008 La Niña 

1991 El Niño 2009 El Niño 

1992 Neutral 2010 La Niña 

1993 El Niño 2011 La Niña 

1994 El Niño 2012 Neutral 

1995 Neutral 2013 Neutral 

1996 Neutral 2014 Neutral 

1997 El Niño 2015 El Niño 

The assessment was based on the oceanic, atmospheric and model outlook criteria, using observational data and 
model outlook archives (and hindcasts where model outlooks weren't available). For the years 1980-2013, the 
'expert analysis by climatologists' component of the status determination wasn't able to be assessed due to the 
lack of testable data so the assigned status levels may have been slightly different had they been assessed in real-
time in conjunction with expert analysis. The climatologist assessment was included for the years 2014-15. Data 
for the verification were sourced from numerous online data-sources and some hardcopy Bureau of Meteorology 
booklets, as listed in Table 3. 

 

 

 

                                                            
2 Very limited model outlook data were available prior to 2000 therefore model hindcast data (where available) were used as a proxy for the period 1980-2000 
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Table 3  Data sources used for verification of the ENSO Outlook criteria  

SOI Bureau of Meteorology Southern Oscillation Index data (January 1876 to present) 
http://www.bom.gov.au/climate/current/soihtm1.shtml  
SOI analogue testing done via scripts based on above data

Sub-surface 
temperature 

NOAA ENSO Diagnostic Discussion Archive (January 2001 to present) 
http://www.cpc.ncep.noaa.gov/products/expert_assessment/ENSO_DD_archive.shtml 
NOAA Equatorial upper (300m) ocean heat content temperature anomaly (January 1979 to 
present) 
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ocean/index/heat_content_index.txt 
Bureau of Meteorology ocean sub-surface analysis archive (January 1980 to present) 
http://www.bom.gov.au/oceanography/oceantemp/pastanal.shtml 

Sea surface 
temperature 

ERSST3b SST NIÑO index data (January 1950 to October 2015) 
http://www.cpc.ncep.noaa.gov/data/indices/ersst3b.nino.mth.81-10.ascii 

Wind NOAA central Pacific 850hpa wind data anomalies (January 1979 to present) 
http://www.cpc.ncep.noaa.gov/data/indices/cpac850 
NOAA western Pacific 850hpa wind data anomalies (January 1979 to present) 
http://www.cpc.ncep.noaa.gov/data/indices/wpac850 

Model 
outlooks 

IRI ENSO Forecast and archive (March 2002 to present) 
http://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/ (from March 2002) 
NOAA ENSO Diagnostic Discussion Archive (January 2001 to present) 
http://www.cpc.ncep.noaa.gov/products/expert_assessment/ENSO_DD_archive.shtml (from 
January 2001) 
Bureau of Meteorology Climate outlook archive (January 2000 to present) 
http://www.bom.gov.au/climate/ahead/archive/outlooks/  
Bureau of Meteorology ENSO Wrap-Up archive (July 2001 to present) 
http://www.bom.gov.au/climate/enso/wrap-up/archive.shtml 
Bureau of Meteorology dynamical model (POAMA) SST NIÑO index hindcast data (January 
1981 to present) 
http://poama.bom.gov.au/bom/sst_indexes.shtml 
National Aeronautics Space Administration (NASA) GEOS-5 model hindcast data (from January 
1982)  
http://gmao.gsfc.nasa.gov/cgi-bin/products/climateforecasts/GEOS5/request.cgi?varmain=TFI  
Hard copy Seasonal Climate Outlook booklets - Bureau of Meteorology archives (from June 
1989) 

  

Using the criteria and historic data, a monthly time series was developed depicting the ENSO Outlook status for 
each month from January 1980 to December 2015 (see Table 4). If more than one status level was reached for 
any one month, the higher of the two was recorded. The only exception to this rule was from March in the 
second year of an event, when a secondary event appeared to be developing. For example, in March 1998, 
although EL NIÑO criteria were still being met for the 1997-98 El Niño, there were signs of an emerging La 
Niña; as such, the criteria were also met for La Niña WATCH. In this case, the verification process recorded a 
La Niña WATCH for March 1998 (Table 4). It was also noted that in some ENSO events, the ENSO Outlook 
didn’t necessarily step gradually through each stage, for example, jumping from INACTIVE to ALERT and 
skipping the WATCH stage altogether. While rare, this highlights that in some circumstances, the tropical 
Pacific may shift quite rapidly in terms of ENSO status, often in the space of one or two months. 
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Table 4  ENSO Outlook status level from 1980-2015 (the expert analysis component of status level 
determination only included for 2014-2015). For the year column, the colour of the text indicates 
whether the year was classified as El Niño (red), La Niña (blue) or neutral (grey) by the Bureau of 
Meteorology in post-event analyses. (Note: as ENSO events typically straddle two years i.e., 
events usually begin during the austral autumn/winter of year one and end in the autumn of year 
two, the labelled year refers to the year the event started). 

 

Hit rates and miss rates (Table 5.) were calculated based on a standard contingency table using the results from 
Table 4. The hit rate was defined as the proportion of times an ENSO event was observed in the same calendar 
year that a particular status was reached. The miss rate was defined as the proportion of times an ENSO event 
was observed despite a particular status not being issued.  

Table 5 Hit and miss rates for verification of the ENSO Outlook criteria  

Hit rate El Niño La Niña 

 

Miss rate El Niño La Niña 

WATCH 50% 56% WATCH 0% 11% 

ALERT 71% 73% ALERT 0% 0% 

EVENT 91% 70% EVENT 0% 4% 

  

The hit rate is lower for La Niña events at the EVENT level, due to a period from 1983–1985 when near-La Niña 
conditions persisted in the tropical Pacific Ocean for over 24 months. The objective criteria fluctuated around La 
Niña thresholds, meeting LA NIÑA criteria on several occasions throughout this period, yet there was little 
coupling between the ocean and atmosphere. Without this dynamic coupling to reinforce the La Niña pattern, the 
tropical Pacific was not able to maintain values above the typical La Niña thresholds and hence an event was not 
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declared by the Bureau of Meteorology, though some groups have labelled this period as marginal La Niña event 
(Trenberth, 1997; Meyers et al, 2007; NOAA-CPC                                                                                                                           
(http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml)).  

The miss rate is higher with La Niña events, which is largely due to two events (2000 and 2011) when La Niña 
conditions only became evident very late in the year. Both these events developed rapidly during the austral 
summer (2000) and austral spring (2011), rather than the more typical autumn–winter build-up. They also 
followed on from strong La Niña events in the year prior (1999 and 2010) which may have hindered the 
observance of a cooling trend in the tropical Pacific Ocean, as well as other early signals that would be more 
prominent coming from a neutral or El Niño phase.  

Given the climatological likelihood of an event developing in any single year is close to 25 per cent, the 
probability of event occurrence rising to 50 percent when a WATCH is issued (double the climatological 
frequency) provides valuable intelligence to the Australian community. In the majority of event years, the 
WATCH status level (both El Niño and La Niña) was reached during the austral autumn months (March-May). 
This is also of value as ENSO events typically impact on rainfall and temperature in the winter and spring 
months, reaching WATCH levels in the autumn months thereby allows for preparation ahead of the strongest 
impacts later in the year. 

It should be noted that this verification was based on a small sample size; in the 1980-2015 period there were 
only ten El Niño events, and eight La Niña events in total. In addition, some subjectivity in the analysis was 
unavoidable due to lack of available model outlook data prior to about 2000. It is also noted that this verification 
is not entirely independent as the data for much of this period were used to determine the criteria in the first 
instance. 

3.4 Operational considerations 

In developing the ENSO Outlook for an operational environment, consideration was given to occasions such as 
back-to-back events, when two status levels were met concurrently, or when an event escalates quickly and skips 
a status level (e.g. WATCH to EVENT). Precisely how all aspects of the ENSO Outlook would be 
communicated required significant discussion amongst experts, and may require further refinement as a stronger 
experiential basis is developed. 

As done in the verification, it was decided that should the criteria be met for two status levels simultaneously, the 
higher of the two would be the active status level. The same exception would be used – if two status levels were 
met from March in the second year of an event, the 'developing event' status would become the active status. 
Explanatory text on the webpage, as well as strategic communication activities would accompany the new dial 
status to ensure comprehension was optimised in cases such as this, or for example, when expert assessment 
deemed a status level met that wasn't necessarily warranted by consideration of the objective criteria alone. 

Considerable focus was given to the terminology used for each status level; certain words such as 'warning' were 
to be avoided due to confusion with weather warnings, while other terms which implied an imminent threat were 
ruled out. The status labels also, ideally, had to be short to fit neatly onto the ENSO Outlook dials, particularly 
when reduced to 'thumbnail' size. The WATCH, ALERT and EVENT (EL NIÑO / LA NIÑA) labels were 
eventually agreed upon after extensive consultation with users and internal Bureau staff. The term INACTIVE 
replaced the initial selection of NEUTRAL for the no-alert phase, primarily to ensure the Outlook is recognised 
as a forward looking tool (i.e. what may happen in the coming one to six months), rather than a representation of 
current ENSO status. 

While many users would prefer a categorical forecast of ENSO, whereby scientists are able to assess with 100 
per cent confidence the development, maturity and decay of an event, the ENSO Outlook's probabilistic nature is 
seen as a valuable means of emphasising that climate prediction indeed remains probabilistic. The escalation of 
the probability of an event as evolving anomalies move the ENSO Outlook from WATCH to ALERT to EVENT 
highlights that as indicators strengthen, the confidence in eventual declaration of an event increases. The 
inability (even with declaration) to be 100 per cent certain of an event, reflects the fact that sometimes indices 
retreat from thresholds before they have been at event levels for long enough – typically three months – to meet 
the longevity requirements to be considered a true (coupled) ENSO event. A good example was the near-miss La 
Niña in 1983-84 when thresholds were met very late in the ENSO cycle and hence began weakening before the 
event could take hold. Ultimately, the ocean and atmosphere did not maintain La Niña-like values for long 
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enough to be classified as a La Niña event. The ENSO Outlook would go a long way to alleviating 
communication difficulties in an event such as this. 

4. Feedback and response 

The ENSO Outlook was launched in May 2014. The initial Facebook post that launched the ENSO Outlook 
(announcing an El Niño ALERT) received over 1800 likes and over 700 shares – including by numerous 
international weather and climate agencies, media outlets, agricultural bodies and emergency services. 

With a near-El Niño situation persisting throughout much of 2014, and an El Niño developing in May 2015, 
there was ongoing and substantial interest in the Outlook status. With each update to the dial, and subsequent 
Bureau Facebook/Twitter posts, the media was quick to report its updated status and communicate the message 
of El Niño likelihood. When El Niño was declared by the Bureau of Meteorology in May 2015, the Facebook 
post featuring the ENSO Outlook dial at EL NIÑO status received 2,841 likes and 2,936 shares. 

The World Meteorological Organisation (WMO) added a link to the ENSO Outlook from their El Niño/La Niña 
Update webpage (http://www.wmo.int/pages/prog/wcp/wcasp/enso_update_latest.html) while numerous blogs 
and online news articles have regularly featured the status of the ENSO Outlook and/or the ENSO Outlook dial 
graphic. It is regularly quoted in agricultural newsletters, regional newspapers and climate bulletins, often 
accompanying briefs or updates on the recent climate. It has also had widespread use in climate-related 
presentations and newsletters by international agencies such as the UK Met Office. Some examples of such use 
by external stakeholders are shown in the Appendix. 

Climatologists at the Bureau of Meteorology have found it to be of significant use when conveying the current 
risk or likelihood of an El Niño event developing during media interviews and at seminars, briefings, 
conferences and other climate and weather fora. Being able to use the phrase "the chance of an El Niño event 
occurring this year is twice the normal likelihood" used on both the ENSO Outlook and ENSO Wrap-Up 
webpages, has been effective in communicating the current risk of event development, as well as putting it in an 
historical perspective. For example, using the explanation that in the past when the Outlook has reached El Niño 
WATCH, 50 per cent of the time the climate system went on to develop into an official El Niño event. The 
Outlook dial was also beneficial when an El Niño was declared in May 2015, with the dial used frequently on 
social media, print and online media, and in a Bureau blog article 
(http://media.bom.gov.au/social/blog/750/were-calling-it-the-2015-el-nio-is-here/). 

As with other climate products of a probabilistic nature, there has been some confusion when stating that there is 
a 50 per cent chance of an event occurring. To the lay audience, this may seem that the Bureau is hedging its bets 
with a 50:50 prediction. In response, explanation is given that this is on the contrary; in any given year the 
chance of an El Niño is ~25 per cent, hence 50 per cent is double the normal likelihood. This concept of base 
rates is not yet well understood, and shows the need for further clarification or explanation when using 
probabilities in climate forecasts. 

Feedback from colleagues, both within the Bureau and external weather and climate agencies, has been positive, 
noting that the ENSO Outlook dial is a quick and simple way to communicate the chance of an ENSO event 
occurring. Some raised concern over the use of the label NEUTRAL when the ENSO Outlook is not showing a 
WATCH, ALERT or EVENT status; instead suggesting a label of INACTIVE or NO-ALERT would be more 
suitable and cause less confusion with the neutral status of ENSO. This was taken on board and the NEUTRAL 
phase was renamed INACTIVE in March 2016. One issue this solved was the assumption that the ENSO system 
was no longer in a neutral phase when the Outlook moved to El Niño ALERT, for example.  

Additional feedback from colleagues related to confusion over its primary role as a diagnostic (current state of 
ENSO) or prognostic (future state of ENSO) tool; its function is as an advisory of the potential for ENSO event 
development. To better reflect the product's purpose, its initial name (ENSO Tracker) was discarded in favour of 
ENSO Outlook in March 2016. 

5. Summary 

The development of the ENSO Outlook coincided with an elevated interest in climate services and 
communication, as well as with the increasing uptake of social media and online news for weather and climate 
information. Building on early endeavours into Climate Watch services, with particular reference to WMO 



Gamble. Tracking the El Niño-Southern Oscillation in real-time: a staged communication approach to event onset                                                  74 

 
 

recommendations and endorsements from key Australian stakeholders, the ENSO Outlook was developed to 
simply and effectively communicate the risk of an ENSO event developing in the upcoming seasons. The 
inclusion of a dial summarising the Outlook status was a major objective to take advantage of the increased use 
of online media with emphasis on visual content, and to support communication activities relating to ENSO-
messaging. 

By using a multi-faceted approach to meeting status levels (incorporating objective criteria based on 
observational data and model outlooks in conjunction with expert assessment) the potential for status declaration 
being index-dependent was avoided and instead has resulted in a more robust method for accurate status 
declaration. 

In the three years since becoming operational, the ENSO Outlook has had high levels of uptake by media, 
general users and those within climate sensitive industries, particularly in the agricultural and emergency 
services sectors. Simple promotion via posts on the Bureau of Meteorology's Facebook page and Twitter 
accounts has been effective in announcing changes to the ENSO Outlook status and communicating changing 
risk relating to ENSO event development. The dial graphic has proven particularly useful in climate briefings to 
industry stakeholders and government agencies, as well as receiving favourable response from the media and 
general public.  

Future iterations to the ENSO Outlook could incorporate recent Bureau-led research into user-centred design to 
delve further into understanding the needs of stakeholders in climate-sensitive industry and how to accommodate 
these needs when reporting on ENSO development. The Outlook also has the potential to be incorporated into 
decision-support or risk-management processes, with particular status levels triggering certain actions within 
management and adaptation plans to mitigate ENSO impacts. 

With the development of the ENSO Outlook, the Bureau has been able to deliver a more concise message on the 
state of development and prognosis of ENSO events – in particular the near-El Niño in 2014 and the eventual 
onset of El Niño in 2015. In conjunction with improved ENSO educational material on the Bureau website, we 
believe that reporting on ENSO-related risk in the media has been more accurate with an improved appreciation 
of the probabilistic nature of seasonal forecasting. In addition, the potential for an event declaration coming as a 
surprise to users who require sufficient lead-in time to mitigate ENSO-related impacts has been significantly 
reduced. 
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6. Appendix 

 

Beef Central news article using the ENSO Outlook to show the end of the 2015-16 El Niño and the shift to La 
Niña WATCH status. http://www.beefcentral.com/weather/rip-el-nino-2015-16-you-wont-be-missed/  
 

 
ENSO Outlook dial used in Grain Brokers Australia article, 14 April 2015. 
http://www.grainbrokers.com.au/tropical-pacific-ocean-primed-for-el-nino-in-2015/  
 

 

The ENSO Outlook (formerly ENSO Tracker) dial being used by emergency services on Facebook by 
Emergency Management Victoria. 
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The ENSO Outlook (formerly ENSO Tracker) being used on Twitter, as tweeted by ABC Weatherman Graham 
Creed on 17 November 2014 (left) and the Bureau of Meteorology on 11 April 2016 (right). 
 

 

The ENSO Outlook (formerly ENSO Tracker) dial incorporated into local news websites, 15 April 2015. 
http://goondiwindiplusmore.com.au/bom-predicts-el-nino-likely-in-2015/  
 

 

The ENSO Outlook (formerly ENSO Tracker) featured in The Conversation, 12 May 2015. 
https://theconversation.com/bom-were-calling-it-the-2015-el-nino-is-here-41598 
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Communicating a return to INACTIVE status in the Bureau's e-newsletter enGauge, 6 December 2016. 
 

 

Bureau weekly social media engagement summary showing a Twitter reach of over 34 000 with 1386 
engagements in December 2016. 
 


