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What to expect from La Nina

e La Nina is a natural, reoccurring climate phenomenon whereby cold, deep water
moves to the ocean surface and cools the central and eastern Pacific Ocean, and
warmer water moves to the western Pacific Ocean.

e Thereis an 85% chance of a transition from the current El Nifo state to neutral
conditions between April and June this year, and a 60% chance of La Nina developing
by June to August.

e La Nina strongly influences rainfall and weather patterns in various regions of the
world and has been responsible for catastrophic droughts and floods, which have
severely threatened agricultural production and food security, and caused major
economic losses.

e La Nina episodes usually last nine to 12 months, but may last for years. The frequency
of multi-year La Nina's has risen in the past several decades, and the longer duration
increases risks from weather extremes. The previous La Nina, which lasted from
2020-2023, had devastating consequences for several regions of the world.

e Human-caused climate change is at least partly responsible for increases in the
variability and frequency of extreme La Nina events.

e Some regional trends that can be associated with La Nina include:

o Drier than usual conditions in Ethiopia, Somalia, northwestern and eastern
Kenya, northeastern Tanzania, southern and southeastern US, southern Brazil,
Uruguay, northern Argentina and southern Bolivia, potentially leading to
drought and crop failures.

o Wetter than usual conditions in eastern South Africa, Mozambique,
Zimbabwe, Botswana, northern and eastern Australia, southeast Asia, India,
northern Brazil, Colombia and Venezuela, with potential for flooding.

o Increased Atlantic hurricane activity, with potentially severe consequences for
the southeast coast of North America.

The El Nino-Southern Oscillation (ENSO) cycle - entailing periodic fluctuations in sea
surface temperature and atmospheric pressure over the tropical Pacific Ocean - is a

natural, reoccurring climate phenomenon that strongly influences rainfall and weather
patterns in various regions of the world. La Nina is the cool phase of the ENSO cycle, while

El Nino is the warm phase, with a neutral period following these phases.

During La Nifa, trade winds - the east-to-west winds that blow along the earth’s equator -
intensify, which causes cold, deep water to move to the ocean surface and cool the central
and eastern Pacific Ocean, and warmer water to be pushed to the western Pacific. During
El Nino, roughly the opposite happens, with weakened trade winds causing central and
eastern Pacific ocean water to warm up.
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El Nino and La Nina episodes usually last nine to 12 months, but may last for years. While
the transitions among various phases occur irregularly, the cycling between the warm and
cool phases takes place every two to seven years and brings about predictable changes to
ocean temperatures, wind and rainfall patterns." ENSO events are described as Eastern
Pacific (EP) or Central Pacific (CP) events depending on where the maximum warming or
coollng is Iocated 2 Some impacts of EP and CP events differ. For example, CP El Nino

with mor in Australia than EP events. There has
been an increase in the frequency of CP events in the last four decades.

Based on changes in sea surface temperatures and atmospheric conditions in the tropical
Pacific, the National Atmospheric and Oceanic Administration is confident that there is an
85% chance of a transition from the current El Nifo state to neutral conditions between
April and June this year, with a 60% chance of La Nina developing by June to August.
Long-range models predict an EP La Nina event this year.

How are La Nina and El Nino predicted?

Scientists use a combination of climate models and observational data, such as sea surface
temperature and trade wind strength data from satellites and ocean buoys, to predict the
onset of ENSO events several months in advance. Models can forecast La Nina events up to
two years’ in advance if the La Nina follows a strong El Nifo rather than any other state.?

La Nina and El Nino events are characterised as weak to strong based on the sea surface

temperature anomaly - the deviation from the average or baseline - with cooling or
warming of 1.5°C or more considered strong. Figure 1 shows the values of the Nino-3.4
index - a measurement of sea surface temperatures in the equatorial Pacific Ocean - from
1950 to 2024. The grey dashed line shows when the sea surface temperature anomaly
meets the requirement for an El Nifo or La Nina event, generally defined as an anomaly of
0.5°C or more. The red dashed line shows strong La Nifa and El Nifio events. However,
mu|t| -year events that do not exceed th|s threshold can also have severe consequences

duratlon as observed W|th the 2020 2023 tnple d|p La N|na The grey so||d line is the
global land-ocean temperature index and shows the change in the global surface
temperature from 1950 to 2023.

' A cold phase does not always immediately follow a warm phase, and vice versa. In many cases, a cool
phase follows from a cool phase, with a varying number of neutral condition months in between.

2 CP events may also be referred to as ENSO ‘Modoki’

? There have been significant improvements in models” ability to forecast ENSO events, but these models
still face some challenges - for example, they generally overestimate La Nifia and El NIfo strength.
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https://oceanservice.noaa.gov/facts/ninonina.html#:~:text=Episodes%20of%20El%20Ni%C3%B1o%20and%20La%20Ni%C3%B1a%20typically%20last%20nine%20to%2012%20months%2C%20but%20can%20sometimes%20last%20for%20years.
https://www.climate.gov/enso
https://www.climate.gov/enso
https://ftp.cpc.ncep.noaa.gov/hwang/OLD/Refs_2015ENSO/2009_nature_Yeh_ElNino.pdf
https://journals.ametsoc.org/view/journals/clim/20/16/jcli4228.1.xml#:~:text=El%20Ni%C3%B1o%20events%20that%20develop%20with%20the%20strongest%20SST%20anomalies%20shifted%20into%20the%20far%20eastern%20Pacific%20(e.g.%2C%20El%20Ni%C3%B1o%201997)%20tend%20not%20to%20produce%20as%20severe%20a%20response%20as%20those%20events%20that%20are%20more%20focused%20near%20the%20date%20line%20(e.g.%2C%20El%20Ni%C3%B1o%202002).
https://journals.ametsoc.org/view/journals/clim/20/16/jcli4228.1.xml#:~:text=El%20Ni%C3%B1o%20events%20that%20develop%20with%20the%20strongest%20SST%20anomalies%20shifted%20into%20the%20far%20eastern%20Pacific%20(e.g.%2C%20El%20Ni%C3%B1o%201997)%20tend%20not%20to%20produce%20as%20severe%20a%20response%20as%20those%20events%20that%20are%20more%20focused%20near%20the%20date%20line%20(e.g.%2C%20El%20Ni%C3%B1o%202002).
https://ftp.cpc.ncep.noaa.gov/hwang/OLD/Refs_2015ENSO/2009_nature_Yeh_ElNino.pdf
https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml
https://yaleclimateconnections.org/2024/01/will-la-nina-return-this-fall-the-tea-leaves-are-unusually-strong/#:~:text=The%20high%20odds%20for%20La%20Ni%C3%B1a%20reflect%20the%20strong%20agreement%20among%20longer%2Drange%20weather%2Dclimate%20models%20that%20the%20eastern%20tropical%20Pacific%20will%20be%20cooling%20this%20year.
https://yaleclimateconnections.org/2024/01/will-la-nina-return-this-fall-the-tea-leaves-are-unusually-strong/#:~:text=Lenssen%20and%20colleagues%20found%20that%20nearly%20all%20of%20the%20ability%20to%20predict%20ENSO%20states%20from%20one%20to%20two%20years%20in%20advance%20was%20rooted%20in%20the%20reliable%20sequence%20from%20a%20strong%20El%20Ni%C3%B1o%20to%20La%20Ni%C3%B1a%2C%20with%20little%20skill%20found%20for%20the%20forecasts%20that%20started%20with%20other%20ENSO%20states.
https://yaleclimateconnections.org/2024/01/will-la-nina-return-this-fall-the-tea-leaves-are-unusually-strong/#:~:text=Lenssen%20and%20colleagues%20found%20that%20nearly%20all%20of%20the%20ability%20to%20predict%20ENSO%20states%20from%20one%20to%20two%20years%20in%20advance%20was%20rooted%20in%20the%20reliable%20sequence%20from%20a%20strong%20El%20Ni%C3%B1o%20to%20La%20Ni%C3%B1a%2C%20with%20little%20skill%20found%20for%20the%20forecasts%20that%20started%20with%20other%20ENSO%20states.
https://www.weather.gov/arx/why_lanina#:~:text=A%20La%20Ni%C3%B1a%20is%20classified%20as%20weak%20when%20the%20anomalies%20range%20from%20%2D0.5%C2%B0C%20to%20%2D0.9%C2%B0C%2C%20moderate%20when%20the%20anomalies%20range%20from%20%2D1.0%C2%B0C%20to%20%2D1.4%C2%B0C%2C%20and%20strong%20when%20the%20anomalies%20are%20%2D1.5%C2%B0C%20or%20less.%C2%A0%20The
https://research.noaa.gov/2023/11/07/recent-triple-dip-la-nina-upends-current-understanding-of-enso/#:~:text=Compared%20with%20single%2Dyear%20ENSO%20events%2C%20triple%2Ddip%20La%20Ni%C3%B1as%20lead%20to%20elevated%20risks%20from%20natural%20hazards%20like%20droughts%2C%20floods%2C%20heat%20waves%2C%20and%20weather%20extremes%20simply%20because%20they%20last%20so%20long%2C%E2%80%9D%20said%20McPhaden%2C%20an%20oceanographer%20at%20the%20Pacific%20Marine%20Environmental%20Laboratory.
https://research.noaa.gov/2023/11/07/recent-triple-dip-la-nina-upends-current-understanding-of-enso/#:~:text=Compared%20with%20single%2Dyear%20ENSO%20events%2C%20triple%2Ddip%20La%20Ni%C3%B1as%20lead%20to%20elevated%20risks%20from%20natural%20hazards%20like%20droughts%2C%20floods%2C%20heat%20waves%2C%20and%20weather%20extremes%20simply%20because%20they%20last%20so%20long%2C%E2%80%9D%20said%20McPhaden%2C%20an%20oceanographer%20at%20the%20Pacific%20Marine%20Environmental%20Laboratory.
https://www.nature.com/articles/s41561-021-00890-2#:~:text=This%20dampening%20effect%20is%20missing%20in%20the%20majority%20of%20state%2Dof%2Dthe%2Dart%20climate%20models.
https://www.ncei.noaa.gov/monitoring-content/sotc/global/enso-bars/enso-bars.195001.202312.png
https://www.ncei.noaa.gov/monitoring-content/sotc/global/enso-bars/enso-bars.195001.202312.png
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Data source for Nifo-3.4 index: US National Weather Service. Data are three-month running
averages with a centered baseline. Data source for global land-ocean temperature index:
NASA's Goddard Institute for Space Studies. Values are annual means in reference to a 1951 to
1980 baseline.

By forecasting when El Nino or La Nina will occur, better predictions can be made about
possible extreme weather events, helping people to prepare for and mitigate against
potential damage associated with these events.

Multi-year La Nina’s are becoming more common

The frequency of multi-year La Nina's has increased - five of the 10 multi-year La Nina’s

over the last 100 years happened in the last 25 years. Multi-year La Nina events have
longer-lasting impacts compared to single-year events, such as prolonged above-average

rainfall over Australia, Indonesia, tropical South America and southern Africa, and
below-average rainfall over the southern United States, Equatorial Africa, India and

southeast China.

A study found that multi-year La Nina events are more likely to follow a ‘super El Niio',

which is a particularly strong El Nino - such as the current El Nino, or a CP El Nino. The
previous ‘triple-dip’ La Nina event - which lasted from 2020 to 2023 - was a scientific
anomaly because it did not match the conventional scientific theories of how prolonged La
Nina events develop. Experts reported that it was one of the strongest La Nina events in the
past half century. The impacts of this triple-dip La Nina were devastating and included
severe flooding in northern Australia, extreme drought in the Horn of Africa - creating one
of the worst food security crises in the region for decades, widespread drought in the

southwest US, record-breaking hurricane activity, one of the worst droughts on record in
South America and heavy rainfall and flooding in Pakistan and northwestern India, with

around 15% of the population of Pakistan negatively impacted by the rainfall.*

* Climate is complex and influenced by multiple processes. For instance, the extreme rainfall in Pakistan

was also attributed to human-caused climate change.
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https://www.cpc.ncep.noaa.gov/data/indices/
https://climate.nasa.gov/vital-signs/global-temperature/?intent=121
https://www.nature.com/articles/s41558-023-01801-6
https://www.nature.com/articles/s41558-023-01801-6#:~:text=Multiyear%20La%20Ni%C3%B1as%20induce%20lasting%20wet%20anomalies%20over%20Australia%2C%20Indonesia%2C%20tropical%20South%20America%20and%20southern%20Africa%20as%20well%20as%20dry%20anomalies%20over%20the%20Southern%20United%20States%2C%20Equatorial%20Africa%2C%20India%20and%20southeast%20China.
https://www.nature.com/articles/s41558-023-01801-6#:~:text=Multiyear%20La%20Ni%C3%B1as%20induce%20lasting%20wet%20anomalies%20over%20Australia%2C%20Indonesia%2C%20tropical%20South%20America%20and%20southern%20Africa%20as%20well%20as%20dry%20anomalies%20over%20the%20Southern%20United%20States%2C%20Equatorial%20Africa%2C%20India%20and%20southeast%20China.
https://www.nature.com/articles/s41558-023-01801-6#:~:text=Multiyear%20La%20Ni%C3%B1as%20induce%20lasting%20wet%20anomalies%20over%20Australia%2C%20Indonesia%2C%20tropical%20South%20America%20and%20southern%20Africa%20as%20well%20as%20dry%20anomalies%20over%20the%20Southern%20United%20States%2C%20Equatorial%20Africa%2C%20India%20and%20southeast%20China.
https://www.nature.com/articles/s41558-023-01801-6#:~:text=Multiyear%20La%20Ni%C3%B1as%20induce%20lasting%20wet%20anomalies%20over%20Australia%2C%20Indonesia%2C%20tropical%20South%20America%20and%20southern%20Africa%20as%20well%20as%20dry%20anomalies%20over%20the%20Southern%20United%20States%2C%20Equatorial%20Africa%2C%20India%20and%20southeast%20China.
https://www.nature.com/articles/s41558-023-01801-6#:~:text=The%20two%20types%20of%20multiyear%20La%20Ni%C3%B1a%20events%20over%20this%20time%20period%20followed%20either%20a%20super%20El%20Ni%C3%B1o%20or%20a%20central%20Pacific%20El%20Ni%C3%B1o.
https://research.noaa.gov/2023/11/07/recent-triple-dip-la-nina-upends-current-understanding-of-enso/
https://research.noaa.gov/2023/11/07/recent-triple-dip-la-nina-upends-current-understanding-of-enso/
https://www.theguardian.com/environment/2011/jan/11/australia-floods-la-nina#:~:text=%22This%20is%20one%20of%20the%20strongest%20La%20Ni%C3%B1a%20events%20in%20the%20past%20half%20century%2C%22%20said%20Bill%20Patzert%2C%20a%20climatologist%20at%20Nasa%27s%20Jet%20Propulsion%20Laboratory.
https://www.theguardian.com/environment/2011/jan/11/australia-floods-la-nina#:~:text=%22This%20is%20one%20of%20the%20strongest%20La%20Ni%C3%B1a%20events%20in%20the%20past%20half%20century%2C%22%20said%20Bill%20Patzert%2C%20a%20climatologist%20at%20Nasa%27s%20Jet%20Propulsion%20Laboratory.
https://www.theguardian.com/environment/2011/jan/11/australia-floods-la-nina#:~:text=The%20devastating%20flooding%20in%20Queensland,America%20along%20the%20eastern%20Pacific.
https://earthobservatory.nasa.gov/images/149294/failed-rainy-seasons-create-food-emergency-in-eastern-africa
https://www.wunderground.com/article/forecast/national/news/2022-10-20-la-nina-drought-winter-forecast
https://www.wunderground.com/article/forecast/national/news/2022-10-20-la-nina-drought-winter-forecast
https://www.noaa.gov/news-release/active-2021-atlantic-hurricane-season-officially-ends
https://www.carbonbrief.org/south-american-drought-in-2022-partly-driven-by-triple-dip-la-nina/#:~:text=During%20this%20phenomenon%2C%20colder%20than,of%20rainfall%20across%20South%20America.
https://www.carbonbrief.org/south-american-drought-in-2022-partly-driven-by-triple-dip-la-nina/#:~:text=During%20this%20phenomenon%2C%20colder%20than,of%20rainfall%20across%20South%20America.
https://www.nature.com/articles/s41612-023-00557-2#:~:text=Jeong%20et%20al.&text=suggested%20that%20the%20extreme%20rainfall,Hussain%20et%20al.&text=showed%20a%20positive%20correlation%20between,the%20western%20region%20of%20Pakistan.
https://www.carbonbrief.org/climate-change-likely-increased-extreme-rainfall-that-led-to-pakistan-flooding/#:~:text=Nonetheless%2C%20estimates%20suggest%2010%2D12%25%20of%20the%20country%E2%80%99s%20land%20area%20was%20flooded%2C%20affecting%20more%20than%2033%20million%20people%20%E2%80%93%20around%2015%25%20of%20the%20country%E2%80%99s%20population.)
https://www.carbonbrief.org/climate-change-likely-increased-extreme-rainfall-that-led-to-pakistan-flooding/

La Nina and the Indian Ocean Dipole

The Indian Ocean Dipole (I0D), which is thought of as the Indian Ocean counterpart of El
Nino and La Nina, refers to sea surface temperature anomalies in the Indian Ocean that
show a ‘dipole pattern’. When the western Indian Ocean is cooler than usual and the
eastern Indian Ocean is warmer than usual, this is referred to as a negative IOD. When the
eastern Indian Ocean is cooler and the western Indian Ocean is warmer than usual, this is

referred to as a positive IOD. Though_independent of La Nifa, the |OD is frequently

triggered by ENSO events, with negative IOD events typically accompanying La Nina
events. Negative |OD events have been linked to extreme rainfall in Indonesia and

Australia, and drought in East Africa. Stronger negative IOD events have also been found to
make La Nina stronger, and CP La Nina events are al ically link

events. However, the relationship between ENSO and the 10D is complex due to the
diversity and substantial variation in regional feedbacks of ENSO.

Influence of human-caused warming

While ENSO events are natural phenomena, they are occurring against a background state
of a warming world, which likely influences their characteristics and impacts. Some
changes in ENSO characteristics have been observed over the last few decades, including
an increase in the frequency of extreme events and an increase in the variability of events.
Similarly, one analysis projects that extremely positive IOD events - linked to drought and
wildfires in Indonesia and Australia and flooding in East Africa - will become almost three
times more frequent in the 21st century due to climate change. As ENSO is naturally a
highly variable phenomenon, determining with certainty whether its characteristics are
changing as a result of human-caused climate change is complex - especially as sea
surface temperature records have only been available since the 1950s. However, the
scientific consensus is that human-caused climate change is at least partly responsible for
changes in ENSO variability. Climate change may also be making it less easy to predict
extreme El Nino and La Nina events, making it more difficult for people to prepare for
potential negative impacts.

Cooler conditions under La Nina do not offset global warming

Though La Nina does cause a decrease of around one tenth of a degree Celcius in the
earth’s average surface temperature, this cooling is temporary and is only a fraction of the
total average warming of the earth by human- produced greenhouse gases - since

industrial times the earth’s average temperature has risen about 1.36°C. To put this number

into context, average global temperatures during recent La Nina years have been higher
than the average temperatures during El Nino years in past decades, highlighting how much

the planet has warmed over the last century (Figure 1). In fact, recent La Nina years have
been in the top 10 hottest years ever. Despite the decreased average global temperatures

under the upcoming La Nina, 2024 will still likely be one of the top five hottest years on
record.

Potential regional impacts of La Nina

As weather patterns around the world are influenced by multiple climate drivers, experts
warn against concluding what the impacts of an event will be based on one climate driver
alone. However, as La Nifa brings about predictable changes to ocean temperatures, wind
and rainfall patterns, some general trends can be anticipated (Figure 2).
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https://www.geo.utexas.edu/courses/387H/PAPERS/Saji_etal1999.pdf
https://www.geo.utexas.edu/courses/387H/PAPERS/Saji_etal1999.pdf
https://www.geo.utexas.edu/courses/387H/PAPERS/Saji_etal1999.pdf
https://www.geo.utexas.edu/courses/387H/PAPERS/Saji_etal1999.pdf
https://www.climate.gov/news-features/blogs/enso/meet-enso%E2%80%99s-neighbor-indian-ocean-dipole#:~:text=Nevertheless%2C%20the%20latest%20event%20confirmed%20that%2C%20at%20least%20on%20occasion%2C%20it%E2%80%99s%20possible%20to%20have%20an%20extreme%20IOD%20event%20in%20the%20absence%20of%20El%20Ni%C3%B1o%20or%20La%20Ni%C3%B1a%2C%20given%20that%20ENSO%20has%20been%20stuck%20in%20neutral%20since%20the%20Northern%20Hemisphere%20summer
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2023GL107119?af=R#:~:text=Despite%20that%20the%20exact%20nature%20of%20the%20IOD%20dynamics%20remains%20open%20to%20debate%2C%20ENSO%20serves%20as%20the%20primary%20predictability%20source%20of%20IOD%20on%20the%20seasonal%20to%20interannual%20timescales
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2023GL107119?af=R#:~:text=Despite%20that%20the%20exact%20nature%20of%20the%20IOD%20dynamics%20remains%20open%20to%20debate%2C%20ENSO%20serves%20as%20the%20primary%20predictability%20source%20of%20IOD%20on%20the%20seasonal%20to%20interannual%20timescales
https://www.nature.com/articles/s41598-017-12674-z#:~:text=In%20general%2C%20the%20%2Bve%20IOD%20tends%20to%20occur%20with%20El%20Ni%C3%B1o%20(Supplementary%20Fig.%C2%A0S1)%2C%20and%20the%20%E2%88%92ve%20IOD%20with%20La%20Ni%C3%B1a%2C%20although%20exceptions%20exist
https://www.nature.com/articles/s41598-017-12674-z#:~:text=In%20general%2C%20the%20%2Bve%20IOD%20tends%20to%20occur%20with%20El%20Ni%C3%B1o%20(Supplementary%20Fig.%C2%A0S1)%2C%20and%20the%20%E2%88%92ve%20IOD%20with%20La%20Ni%C3%B1a%2C%20although%20exceptions%20exist
https://www.nature.com/articles/s41598-017-12674-z#:~:text=We%20further%20show,of%202015%E2%80%9316.
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2023GL107119?af=R#:~:text=Westward%2Ddisplaced%20La%20Ni%C3%B1a%20events%20tend%20to%20produce%20stronger%20negative%20convection%20anomalies%20in%20the%20central%20Pacific%20and%20more%20pronounced%20Walk%20Circulation%20anomalies%2C%20thereby%20triggering%20strong%20negative%20IOD%20events.
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2023GL107119?af=R#:~:text=Westward%2Ddisplaced%20La%20Ni%C3%B1a%20events%20tend%20to%20produce%20stronger%20negative%20convection%20anomalies%20in%20the%20central%20Pacific%20and%20more%20pronounced%20Walk%20Circulation%20anomalies%2C%20thereby%20triggering%20strong%20negative%20IOD%20events.
https://journals.ametsoc.org/view/journals/clim/30/6/jcli-d-16-0426.1.xml#:~:text=The%20complexity%20of%20the%20ENSO%E2%80%93IOD%20relation%20might%20occur%20because%20ENSO%20is%20a%20diverse%20continuum%20that%20exhibits%20substantial%20variations%20with%20regionally%20different%20feedbacks%20(Capotondi%20et%20al.%202015).%20To
https://www.nature.com/articles/s41467-023-36053-7
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019GL083906
https://www.nature.com/articles/nature13327
https://www.nature.com/articles/nature13327
https://www.nature.com/articles/s43017-023-00427-8
https://www.nature.com/articles/s43017-023-00427-8
https://www.sciencenews.org/article/climate-change-may-make-el-nino-la-nina-less-predictable#:~:text=So%20%E2%80%9Cit%E2%80%99s%20going%20to%20be%20harder%20to%20predict%20the%20Pacific%20extreme%20El%20Ni%C3%B1o%20and%20extreme%20La%20Ni%C3%B1a%2C%E2%80%9D%20says%20study%20coauthor%20Wenju%20Cai%2C%20a%20climate%20scientist%20at%20the%20Commonwealth%20Scientific%20and%20Industrial%20Research%20Organization%20in%20Aspendale%2C%20Australia.
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Fig. 2: Regional impacts of La Nina on rainfall and temperature
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Africa

La Nifa is typically associated with drier conditions over December-January in East Africa,
including in Ethiopia, Somalia, northwestern and eastern Kenya, and northeastern Tanzania,
with implications for crops harvested in February and March and negative effects on
livestock. In South Sudan, above-average rainfall could be expected, which might increase
crop yields or cause flooding.

La Nina is associated with above-average summer rainfall in eastern South Africa,
Mozambique, Zimbabwe and Botswana. In terms of agricultural productivity, South Africa
tends to see higher yields of maize, sorghum and wheat, whereas Zimbabwe tends to
experience increased maize and soybean yields.

Oceania

In Australia, CP El Nino events tend to bring above-average rainfall to the northern and
eastern regions and is linked to severe flooding.
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North America

The increase in cold water in the Pacific during La Nina pushes the polar jet stream - a fast
air current in the polar region of the Northern Hemisphere - northwards, which tends to

cause drier winter and spring conditions in the southern and southeastern US and heavy
rains and stormy weather in Alaska, western and central Canada, and the northern US.

Generally, the effects of La Nina in the northern hemisphere are most felt during winter, as
it brings colder and wetter winters. There is also an increase in the frequency and strength
of Atlantic hurricanes.

The arrival of La Nifa around September could benefit maize production in the corn belt of
the US but could also reduce water levels in Midwest rivers, with implications for grazing
pastures.

Asia

Southeast Asia, including Indonesia, Malaysia and the Philippines, experiences

above-average rainfall during CP La Nina events, potentially causing severe flooding.
However, rice and palm oil production in the region could be boosted. Due to increased

rainfall and cooler conditions, La Nifia tends to have a net positive impact on grain vields in
China.

In India, La Nina will likely cause above-average monsoon rainfall from July to September
and may result in decreased production of pulses, sugarcane and wheat in the

Indo-Gangetic Plains, but could increase rice production.

South America

Southern Brazil, Uruguay, northern Argentina and southern Bolivia tend to experience
below-average rainfall, potentially leading to drought. Crops such as_soybean and maize
could be negatively impacted. Northern Brazil, Colombia, Venezuela, and parts of Ecuador
and Peru typically experience wetter conditions, with potentlal for flooding.
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