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. Recent state of the climate



TAS Standardised Anomaly — December 2025
Ref: 1991-2020
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& > Strong positive anomalies in the northern hemisphere
rceiona . .
Supercompiting > Arctic sea-ice extent ranked as the lowest on record for December.
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https://www.theguardian.com/world/2025/dec/30/iceland-record-temperatures-christmas-eve-met-office-seyisfjorur
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> 2025 has been the 3™
warmest year on record

> GMST anomaly 1.44
0.09 °C above
pre-industrial times
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Source: https://berkeleyearth.org/global-temperature-report-for-2025/



https://berkeleyearth.org/global-temperature-report-for-2025/

> Copernicus released the 2025 Global Climate Highlights report.

2025 continues the shift towards higher global temperatures
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https://climate.copernicus.eu/global-climate-highlights-2025?utm_source=socialmedia&utm_medium=LI&utm_campaign=global-climate-highlight-2025&utm_id=GCH-2025

. , PRLR Anomaly — December 2025
Precipitation ___ Ref: 1991-2020

PRLR Standardised Anomaly — December 2025
Ref: 1991-2020
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PRLR Anomaly (mm/day)

Data source: ERA5

> Storm Byron in eastern Greece (4-9 Dec)
> Storm Bram in Ireland and the UK (9-10 Dec)
> Flooding in Montpellier
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Data source: ERA5

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion 7




Barcelona

Precipitation in Barcelona, Spain 2025
30-day Rolling Average compared to historical values (1991-2020)
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https://yotka.org/meteo-hist

> Super warm anomalies over the Northern Hemisphere.
TOS Standardised Anomaly — December 2025

Ref: 1991-2020 > La Nifia conditions are present in the Tropical Pacific.

Neutral 10D (the whole Indian Ocean is warmer) - looks
like a positive phase of the Indian Ocean Basin mode

10D index

42.4 - ©commonwealth of Australia 2026, Bureau of Meteorology | —  Latest weekly value to 11 Jan 2026: —0.01 °C

Climatology period: 1991-2020
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Source
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y#tabs=Indian-Ocean
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https://www.bom.gov.au/climate/enso/?ninoIndex=nino3.4&index=nino34&period=weekly#tabs=Indian-Ocean
https://www.bom.gov.au/climate/enso/?ninoIndex=nino3.4&index=nino34&period=weekly#tabs=Indian-Ocean
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Sea surface temperature (SST)

Historically high sea surface temperature throughout 2025,
despite the absence of El Niiio conditions

Monthly sea surface temperature anomalies relative to 1991-2020
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Data source: ERAS - Credit: C3S/ECMWF
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https://climate.copernicus.eu/global-climate-highlights-2025?utm_source=socialmedia&utm_medium=LI&utm_campaign=global-climate-highlight-2025&utm_id=GCH-2025

Stratospheric polar vortex (SPV)

> Weakening of the PV at the end of last November did not have impacts at the surface.
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stratobserve.com Figure by Z. D. Lawrence (NMT)

Source: https://stratobserve.com/anom_ts_diags



https://stratobserve.com/anom_ts_diags

Stratospheric polar vortex

> Seasonal forecasts > Subseasonal forecasts

Zonal mean zonal wind at 10 hPa 20260118

Zonal mean U10hPa at 60N
C3S: ECMWF contribution from 1 Jan 2026
Climate period 1993-2016

- Forecast ensemble mean
Forecast ensemble members

—— ERAS daily climatology
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https://charts.ecmwf.int/
https://climate.copernicus.eu/charts/packages/c3s_seasonal/

Disruption of the polar jet stream on the first week of
January - cold air
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https://www.severe-weather.eu/global-weather/arctic-cold-blast-winter-storm-snow-bomb-forecast-europe-january-2026-mk/
https://www.severe-weather.eu/global-weather/arctic-cold-blast-winter-storm-snow-bomb-forecast-europe-january-2026-mk/
https://www.severe-weather.eu/global-weather/arctic-cold-blast-winter-storm-snow-bomb-forecast-europe-january-2026-mk/
https://www.severe-weather.eu/global-weather/arctic-cold-blast-winter-storm-snow-bomb-forecast-europe-january-2026-mk/

_ El Nino-Southern Oscillation (ENSO)

> ENSO is the leading mode of natural variability at seasonal to interannual (S2I) time scales and is considered as
an internally occurring coupled ocean-atmosphere phenomenon.
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El Nino-Southern Oscillation (ENSQO)

> ENSO alert system status: La Nina Advisory
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> Negative SST anomalies in the Nifo 3.4 region, known
as the Oceanic Nifio Index (ONI).
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https://www.climate.gov/news-features/blogs/enso
http://www.bom.gov.au/climate/enso/?ninoIndex=nino3.4&index=nino34&period=weekly#tabs=Pacific-Ocean&pacific=SOI
https://www.nnvl.noaa.gov/view/#SSTA

El Nifo-Southern Oscillation (ENSO) - The atmosphere

NCEP/NCAR Reanalysis

La Nina:Nov to Mar 1974,1989,2008,2000,2011,1976,1999,1956,1950,1971
Sea Level Pressure Anomaly 30 year centered climatology on event year
; 30-day running average of the SOI
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> Southern Oscillation Index (SOIl) : the difference in mean sea level pressure between Darwin and Tahiti.
> Positive SOI = High pressure over Tahiti, low pressure over Darwin -> strong Walker circulation -> La Nifa
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https://www.climate.gov/news-features/blogs/enso
http://www.bom.gov.au/climate/enso/?ninoIndex=nino3.4&index=nino34&period=weekly#tabs=Pacific-Ocean&pacific=SOI
https://www.nnvl.noaa.gov/view/#SSTA

_ El Nino-Southern Oscillation (ENSO) - The atmosphere
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Central Pacific dominated by
easterly wind anomalies (blue
color in left plot), also
consistent with a [.a Nina.

Strong subsidence (positive
OLR anomalies) over the Date
Line and enhanced
convection (negative OLR
anomalies = enhanced
precipitation) over the
Maritime  Continent  are
consistent with a L.a Nina.

Source: https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/lanina/enso_evolution-status-fcsts-web.pdf 17
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https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/lanina/enso_evolution-status-fcsts-web.pdf
https://www.pmel.noaa.gov/gtmba/assorted-plots

_ El Nino-Southern Oscillation (ENSO) - The ocean
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Source: https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/lanina/enso_evolution-status-fcsts-web.pdf 18
/ https://www.pmel.noaa.qgov/gtmba/assorted-plots



https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/lanina/enso_evolution-status-fcsts-web.pdf
https://www.pmel.noaa.gov/gtmba/assorted-plots
https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/lanina/enso_evolution-status-fcsts-web.pdf
https://www.pmel.noaa.gov/gtmba/assorted-plots

_ Heat content in the upper ocean as ENSO precursor

> ENSO-related SST anomalies usually
follow anomalies in warm water
volume a few months later.

> Key for predicting ENSO conditions
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Warm Water Volume (5°N—-5°S, 120°E—-80°W)
and NINO 3.4 55T Anomaly
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https://www.pmel.noaa.gov/elnino/upper-ocean-heat-content-and-enso

_ North Atlantic Oscillation (NAO)

> The North Atlantic Oscillation (NAO) is the leading
mode of large-scale atmospheric variability in the North
Atlantic basin. Wathm &

less sea

Cold &
more sea
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snowy
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NAO index: Standardized 3-month Running Mean Index (through Jan 2025)
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https://www.cpc.ncep.noaa.gov/data/teledoc/nao_ts.shtml

_ North Atlantic Oscillation (NAO)

NAO Index: Observed & GEFS Forecasts

500mb Z (Obs: 21Sep2025 - 18Jan2026) mean=-0.4251

01 Oct 15 Oct 01 Nov 15 Nov 01 Dec 15 Dec 01 Jan 15 Jan 01 Feb
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https://www.cpc.ncep.noaa.gov/products/precip/CWlink/pna/nao_index_ensm.shtml

> Geopotential height anomaly
composites at 500 hPa

> 1980 -2008 ONDJFMA
(k-means clustering)

Timeline of Circulation Patterns

> Blocking: Cold and dry anomalies in Northern Europe, Wet anomalies in Southwestern Europe. Onset through anticyclonic wave breaking
over Europe in the upper troposphere (Michel et al., 2012).

> NAO+: Westerly winds predominate bringing mild, wet and stormy winter conditions to northern Europe and eastern USA while southern
Europe is more likely to see cold, dry winter conditions.

> NAO-: (Generally weaker pressure differences) Spells of easterly winds bring cold dry and calm winters with fewer and weaker storms to
northern Europe and eastern USA.

> ATR: NEurope: Drier and slightly milder due to being under the influence of ridging on the upstream side. SEurope: Can be wetter
(particularly Iberia and western Med) due to enhanced storm tracks directed southward. Eastern Med may be less affected.

2026-01-01
2026-01-02
2026-01-03
2026-01-04
2026-01-05
2026-01-06
2026-01-07
2026-01-08
2026-01-09 -
2026-01-10
2026-01-11 -
2026-01-12
2026-01-13



_ Composite of ATR and surface climate

ASFCWIND composite — Atlantic Ridge ATAS composite — Atlantic Ridge APRLR composite — Atlantic Ridge ARSDS composite — Atlantic Ridge
ERA5 (1980-2008) ERA5 (1980-2008) ERA5 (1980-2008) ERA5 (1980-2008)

-3 -2 —Il 0 1 2 3 -4 -3 -2 -1 0 1 2 3 4 -20 -15 -10 -5 0 5 0 15 20
SFCWIND anomaly (m/s) TAS anomaly (°C) PRLR anomaly (mm/day) RSDS anomaly (W/m?)
> The Atlantic Ridge (ATR) pattern entails strong winds coming from polar latitudes, bringing very cold temperatures to
almost all Europe, and increased precipitation over eastern Europe.
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1. Subseasonal forecasts



_ Madden-Julian Oscillation (MJO)

> The MJO is the leading mode of tropical subseasonal variability with a 20—90 days time scale. It is an important source of
regional climate variability and predictability across the globe at subseasonal time scales.

MJO CYCLE RMM Phase 1 of 8
Precipitation rate (TRMM) Day 0 of 48 4

2 3 eastward movement
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https://www.climate.gov/news-features/blogs/enso/what-mjo-and-why-do-we-care

> RMM phase diagram for the latest 40 days > RMM phase diagram for the latest 90 days

[RMM1, RMM2] Phase Space for 09-Dec-2025 to 17-Jan-2026 [RMM1, RMM2] Phase Space for 20-Oct-2025 to 17-Jan-2026
4R — 1 ' 1 ] 1 v 1 V.7 4R — 1 ' T T ' 1 7
7 Pt 6 > RMM index N 7 Pt 6
’ RMM = Real-time Multivariate MJO Index ’ \
5l il Developed by Matthew Wheeler and Harry 5l
5 Hendon (2004).
1 A multivariate index that combines: 1
a | Eg O >  Outgoing Longwave Radiation (a a | Eg
z ‘22 B3- proxy for convection) S o-iz
“ | SE g2 >  Zonal winds at 850 hPa (low-level “ | 3B
winds)
J# . . > Zonal winds at 200 hPa (upper-level ! Je . \ Y
| : 4 - winds) 1 | STABBITN 4
B | Projects these variables onto two principal T i
p ! N 1 components (RMM1 and RMM?2) to define I !
3 ; the MJO's location and intensity in an 3 ’ ;
I 5 g,cdcizg 3 8-phase diagram. 3 5 8‘3@32 3
-4z | L | | | 41z | L | | |
-4 3 2 | 0 1 2 3 4 -4 3 2 1 0 | 2 3 4
RMMI RMM1
> During November and December the MJO has been quite active, remaining in phases 5
O and 6 (Nov) and going through 7 and 8 (Dec). After being inactive, it reemerged in phase
Supercomputing 6 (Jan).
Center
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Source: https://www.cpc.ncep.noaa.gov/products/precip/CWIink/MJO/whindex.shtml / https://psl.noaa.gov/mjo/



https://www.cpc.ncep.noaa.gov/products/precip/CWlink/MJO/whindex.shtml
https://psl.noaa.gov/mjo/

MJO composites

> OLR anomalies composites (Nov - Mar) > Precipitation composites (Nov - Mar)

Low OLR (enhanced
convection) / High OLR
(suppressed convection)

Barcelona P : I P
: -20 -15 —10 10 15 -3 -2 —1 -05 05 1 2 3 4 5
g::::ompuﬂng Nov—Mar Outacing Lonqwave Radmtuon (w/m2) Nov—Mar Precipitation (mm/4day)
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Source: https://www.cpc.ncep.noaa.gov/products/precip/CWIink/MJO/Composites/Tropical/olr.shtml 27



https://www.cpc.ncep.noaa.gov/products/precip/CWlink/MJO/Composites/Tropical/olr.shtml

MJO forecasts

> i ions +
> OLR anomalies [W/m2] (ensemble mean GEFS) Evolution of last 40 days of observations + ensemble forecast

Prediction of MJO-reloted anomalies using GEFS operational forecaost S
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Low OLR (enhanced convection) / High OLR (suppressed convection) Mean forecasts: 1-/ day, 8-14 day, >= 15 days

> MJO is expected to transition towards phase 7 (Western Pacific) and 8.
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MJO composites

> OLR anomalies composites (Nov - Mar) > Precipitation composites (Nov - Mar)
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NAO Index: Observed & GEFS Forecasts

500mb Z (Obs: 21Sep2025 - 18Jan2026) mean=-0.4251

X

@
o
=

_3 .
'—4 T T T T T T T T
01 Oct 15 Oct 01 Nov 15 Nov 01 Dec 15 Dec 01 Jan 15 Jan 01 Feb
> Negative NAO from the third week of January.
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Weather regimes

Weather Regime frequency
Ensemble Forecast: 20260118
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_ Composite of Block and surface climate

Block

ATAS composite — Blocking APRLR composite — Blocking ARSDS composite — Blocking ASFCWIND composite — I?),Iocklng

ERA5 (1980-2008) ERA5 (1980-2008)
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Effects of Block in current meteorological state

The current blocking situation is expected to result in an extreme rainfall event in the
Mediterranean region.

Driver: a train of deep lows moving southeastward from the North Atlantic into southern

Europe. The most affected areas will be Southern Italy, mcludlng S|C|Iy and Sardinia,
Malta, and Northern Algeria. 'Rainfall through Friday | i
MTG-I1 Band 10 Brightness Temperature [°C] :

' Europe l #e
02:19z, Jan 19, 2026 cyclonicwx.com e

Accumulated .

odorrallaVella
0x

rainfalls of up to

Persistent Atmospheric Block — Widespread Flood Threat — Extreme Rainfall Totals: cold Atlantic air with warm Med/terranean waters is expected to
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Week 1: 19 Jan to 25 Jan

NCEP CFSv2 / 2 Metre Temperature NCEP CFSv2 / Total Precipitation NCEP GFSv2 / Surface Solar Radiation Downwards NCEP GFSv2/10 Meter Windspeed
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_ Composite of NAO- and surface climate

NAO-
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Week 2: 26 Jan to 1 Feb

NCEP CFSv2 / 2 Metre Temperature NCEP CFSv2/ Total Precipitation NCEP CFSv2 / Surface Solar Radiation Downwards NCEP CFSv2/ 10 Meter Windspeed
Most Likely Tercile / Issued on 15-01-2026 Most Likely Tercile / Issued on 15-01-2026 Most Likely Tercile / Issued on 15-01-2026 Most Likely Tercile / Issued on 15-01-2026
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Week 3: 2 Feb to 8 Feb

NCEP CFSv2 / 2 Metre Temperature
Most Likely Tercile / Issued on 15-01-2026
Valid from 02-02 to 08-02 of 2026

NCEP CFSv2/ Total Precipitation
Most Likely Tercile / Issued on 15-01-2026
Valid from 02-02 to 08-02 of 2026

X
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NCEP CFSv2 /2 Metre Temperature
Most Likely Tercile / Issued on 15-01-2026
Valid from 09-02 to 15-02 of 2026
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Week 4: 9 Feb to 15 Feb

NCEP CFSv2 / Surface Solar Radiation Downwards
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Ill, Seasonal forecasts



Model Predictions of ENSO from Dec 2025

®
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C3S multi-system seasonal forecast ECMWF/Met Office/Météo-France/CMCC/DWD/NCEP/JMA/ECCC/BOM

Prob(most likely category of precipitation) FMA 2026

Nominal forecast start: 01/01/26
Unweighted mean
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> Positive anomalies in parts of the Pacific, Central America, Siberia, Central Africa, northern North

America, Fennoscandia, Philippines, Iceland and Greenland.

> Negative anomalies in Indonesia, eastern China and parts of the Pacific and Indian oceans.

Source: https://climate.copernicus.eu/charts/packages/c3s_seasonal/ /

https://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/

41


https://climate.copernicus.eu/charts/packages/c3s_seasonal/
https://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/

Temperature

C3S multi-system seasonal forecast ECMWF/Met Office/Météo-France/CMCC/DWD/NCEP/JMA/ECCC/BOM

Prob(most likely category of 2m temperature) FMA 2026

Nominal forecast start: 01/01/26
Unweighted mean

<-— balow lower fercile abowe upper tercile —>
Il 0.100% [lleo.70% [[so.60% [ Jao.50% [ Jother [ ]40.50% [[Jso.60% [[leo.70% [l70.100%
180°W 150°W 120'W 90"W 60°W 30'W 0°E 30°E GO'E 90°E 120°E 150°E

GO*N GO°N

30°N

30°N

0*N

30°S

20°S

60°S

— ey )
180'w 150°wW 120'wW 20°'W G0"W 30w 0'E 30°E GO'E 90°E 120°E 150°E

/"\ Cimate
Crange Service

> Typical global warming signal.

> Parts of North Atlantic and Southern Ocean with cooler anomalies.
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V. Decadal forecasts



Global Mean Surface Air Temperature

Forecast Initialised in Nov 2025, Reference Period: Pre-Industrial.
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Observations: ERA5 Barcelona
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e==s EC-Earth3.3 Decadal Predictions Center y
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Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion

Forecast Anomaly for Near Surface Air Temperature
Initialisation: Nov2025. Forecast Range: Year 2026. Reference Period: 1991-2020.
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Courtesy of Roberto Bilbao

Earth Sciences
www.decadal.bsc.es Department
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Discussion

> What lead to the anomalous rainfall in the Iberian peninsula?

> What impacts will the stratospheric warming have?

> |nconsistencies between ENSO forecasts and seasonal predictions.
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_ Standardized Precipitation index (SPI)

SPI-3

Jul-Sep 2025

Latitude
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o
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SPI

Grey = Regions with an annual average precipitation of less than 0.2 mm/day have been "masked"
from the plot.

Other information: 2.5° lat/lon grid, 1979-present climatological base period
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> SPI

The Standardized Precipitation Index
(SPI; McKee 1993) is the number of
standard deviations that observed

cumulative precipitation (over x number
of months) deviates from the
climatological average.

> SPI-x;
Cumulative distribution over
x-months.

> Shorter SPI values (SPI-1, SPI-3):

Respond quickly to rainfall changes,
useful for early warning systems.

> Longer SPI values (SPI-6, SPI-12,
SPI-24):
Reflect cumulative precipitation
trends, useful for long-term water
resource management.

Source: https://iridl.Ideo.columbia.edu/maproom/Global/Precipitation/SPl.html?var=.SPI-CAMSOP|_3-Month
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Hurricane Melissa

Hurricane Melissa + EPS Track Density
A The Probability of center location within 150-km Initialized: 1200 UTC 27 October 2025

=P \J : ++++ Observed Track

— ECMWF ’
= Ensemble Mean _

Tropical-Storm-Force Wind Speed Probabilities
For the 120 hours (5.00 days) from 2 AM EDT MON OCT 27 to 2 AM EDT SAT NOV 01
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Probability of tropical-storm-force winds (1-minute average >= 39 mph) from all tropical cyclones
O indicates Hurricane Melissa center location at 2 AM EDT MON OCT 27, 2025 (Forecast/Advisory #24)
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Sudden stratospheric warmings (SSWs)

> A sudden stratospheric warming can have surface impacts and drive very cold anomalies in northern Europe.

Understanding the polar vortex

The Arctic polar vortex is a strong band of winds in the stratosphere, GFS Northern Annular Mode Index
Fest Init: 2026-01-08

surrounding the North Pole 10-30 miles above the surface.

The polar vortex is far above and typically does not interact Every other year or so, the Arctic polar vortex dramatically
with the polar jet stream, the flow of winds in the troposphere ~ weakens. The vortex can be pushed off the pole or split into
5-9 miles above the surface. But when the polar vortex is  two. Sometimes the polar jet stream mirrors this strato-
especially strong and stable, the jet stream stays farther  spheric upheaval, becoming weaker or wavy. At the surface,
north and has fewer “kinks”” This keeps cold air contained cold air is pushed southward to the mid-latitudes, and warm

over the Arctic and the mid-latitudes warmer than usual. air is drawn up into the Arctic. S
. e
stable disrupted o~
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Mid-November 2025 IRl Model-Based Probabilistic ENSO Forecasts

ENSO state based on NINO3.4 SST Anomaly Neutral ENSO: -0.5 °C to 0.5 °C
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Source: https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/
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> Precipitation composite during MJO Phase 6 in January

Composite = average pattern
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_ El Nino-Southern Oscillation (ENSO) - The ocean

ENSO Alert System Status:

old La Nifia conditions are present.*
Thermocline Slope Index (m)
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Winter 2024-25 precipitation forecast and verification
Forecast (NMME)

Verification (ERAS5 Reanalysis)

-2 =1 0 1 2

Expected La Nifia influence on the winter 2024-25 precipitation

Pattern expected based Pattern expected based on Observed pattern
on Nifo-3.4 index (ONI) relative Nifio-3.4 index (RONI) (ERA5 Reanalysis)
=R ey ot

A A

DJF 2024-25
Base period 1991-2020

difference from average (mm/day) NOAA Climate.gov

_ _ . ERSSTVS
=1 0 b 2
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Data: ERA5 Reanalysis,

Source: https:/www.climate.gov/news-features/blogs/enso/winner-or-bust-did-la-nina-shape-north-american-precipitation-winter

Traditional ENSO-monitoring index has been higher than relative index in recent years

O traditional ONI versus relative ONI (RONI)
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> ONI has been consistently higher than RONI
during the past 15 years (climate change
signal).

> The observed anomaly pattern is much
stronger than the one forecasted by NMME.
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> Negative OLR anomalies:
Enhanced convection =

High and deep clouds =

Their top is cold and emits less
emission of longwave radiation back

to space.
235 Outgoing
Longwave
ation
f 235 Wm*
nitted by ’
nosphere 165 Atmospheric
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> Positive OLR anomalies:

Suppressed convection
over the central Pacific is
associated with [.a Nina.

Subsidence ( /red shading)

Enhanced convection (blue shading)

Source: https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/lanina/enso_evolution-status-fcsts-web.pdf
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iComo se forma
una onda Kelvin
calida?

Simulaciéon numérica de la propagacion de

una onda Kelvin Ecuatorial forzada por un pulso
de viento del oeste ecuatorial centrado en 170°E
durante 30 dias con un pico maximo en el dia 15.
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Two-Layer Model of Equatorial Heating

éCOmo se forma
una onda Kelvin
calida?

Como consecuencia de la reflexion
de la onda Rossby en |la frontera
occidental

Océano de profundidad H
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Simulation by Dave DeWitt (IRI, now at CPC), using a
simplified model, with a wind stress forcing at the Equator

25 i 25d. &
20 ays 20
a 2 b i € =
0 Upwelling Rossby Downwelling 10 10
p Waves Kelvin Waves 5 5
@ :Q ‘ 5 ‘ 5
10 10
ig 15 15
5 20 20
i 25 25
140E 160E 180 160W 140W 120W 100W 80W 140t 160E 180 160W 140W 120W 100W 80W
140E 160E 180 160W 140W 120W 100W 80OW
01 02 03 04 05 06 0.7
25 25 25
e 75 days 20 20 125 days 20
15 f 100 days 15 15
10 10 10
5 5 - 5
EQ £Q £Q
5 5 =" 5
10 10  |Getting reflected as 10
15 15 |upweling Kelvin Wave 15
20 20 20
25 25 25
140E  160E 180 160W 140W 120W 100W 8OV. 140E  160E 180 160W 140W 120W 100W 80W 140E  160E 180 160W 140W 120W 100W 80W
R 25 -
I 225 days 20 J 275 days
15
10
a— 5 ———
—— - g
5 s
10
15 .
20 and Dateline.
25
140E 160E 180 160W 140W 120W 100W 80W 140E 160E 180 160w 140w 120w 100w 80OW

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion

59



@

Canonical El Nifno
impacts across the
globe.

Barcelona
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Center

The Southwest and California

Europe is less are affected by storms,

affected by El Nino, ; L
but weather patterns flooding and mudslides

are abnormal

Gulf states become
cool and wet.
Flooding occurs
Northern States and the
Pacific Northwest become

In the Pacific Ocean warmer and drier than usual. In the Atlantic Ocean
stronger hurricanes occur

Fisheries are disrupted fewer hurricanes occur

South Africa is

Flooding in Equador Southern Brazil, Argentina and

affected by drought Australia is affected by 2and Northern Peru Paraguay experience heavy rains

drought, forest fires and
crop failures

Indonesia and New Guinea
are affected by drought and
severe forest fires

Centro Nacional de Supercomputacion

In Chile, fisheries
are disrupted
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= Met Office
Hadley Centre

Summary of teleconnections

« Positive NAO

« La Nina conditions
- Increases the likelihood of westerly winds in late winter

« MJO (sub-seasonal, early-mid November)

* Negative NAO

« La Nina conditions
- Decreases the likelihood of westerly winds in early winter

» Quasi-biennial Oscillation (QBO) in easterly phase
- Increased chance of a weaker stratospheric polar vortex
-> Increases the likelihood of sudden stratosphe;ric warmings

Supercomputing
Center
Centro Nacional de Supercomputacion

30 P - WA _
00 — . Y. Y ek LY -
300 016 | 2017 | 2018 2019 2020 2021 | 2022 2023 | 2024 2028

Paul A. Newman, Larry Coy, Leslie R. Lait (NASA/GSFC) Thu Oct 2 16:20:52 2025

https://acd-ext.gsfc.nasa.gov/Data_services/met/gbo/gbo.htmiFuwind

QBO Predictions

Zonal Mean Zonal Wind Speed At Equator

Analysis: 30/04/2025-26/10/2025

Forecast: 27/10/2025-15/03/2026
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= Met Office
Hadley Centre

Summary of teleconnections
 Positive NAO

« La Nina conditions
- Increases the likelihood of westerly winds in late winter

RMM2

« MJO (sub-seasonal, early-mid November)

* Negative r:lAO

« La Nina conditions
- Decreases the likelihood of westerly winds in early winter

* Quasi-biennial Oscillation (QBO) in easterly phase
- Increased chance of a weaker stratospheric polar vortex
-> Increases the likelihood of sudden stratospheric warmings
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MJO Phase space

[RMM1, RMM2] forecasts for 2025/10/26 to 2025/11/24
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= Met Office
Hadley Centre

Summary of teleconnections
 Positive NAO

« La Nina conditions
- Increases the likelihood of westerly winds in late winter

RMM2

« MJO (sub-seasonal, early-mid November)

* Negative NAO

« La Nina conditions
- Decreases the likelihood of westerly winds in early winter

» Quasi-biennial Oscillation (QBO) in easterly phase
- Increased chance of a weaker stratospheric polar vortex
-> Increases the likelihood of sudden stratospheric warmings

MJO Phase space

[RMM1, RMM2] forecasts for 2025/10/26 to 2025/11/24
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El Nifo and Rainfall

El Nifio conditions in the tropical Pacific are known to shift rainfall patterns in many different parts of the world. The regions and seasons shown on the map below
indicate typical but not guaranteed impacts of La Nifia. For further information, consult the probabilistic information* that the map is based on.

=2 SR

*http://iridl.Ideo.columbia.edu/expert/home/.lenssen/.ensoTeleconnections/

For more information on El Nifio and La Nifa: http://iri.columbia.edu/enso g ;
@ International Research Institute

for Climate and Society

ources
EARTH INSTITUTE | COLUMBIA UNITVERSITY

S
1. Lenssen, Goddard and Mason, 2020. Seasonal Forecast Skill of ENSO Teleconnection Maps. Weather Forecasting, 2387-2406
2. Mason and Goddard, 2001. Probabilistic precipitation anomalies associated with ENSO. Bull. Am. Meteorol. Soc. 82, 619-638

climatesociety matesociety

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion

Canonical El Nino impacts
on rainfall patterns across
the globe.

For *** anomalies
are expected in:

\Wetter anomalies are
expected in:
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La Nifna and Rainfall

La Nifa conditions in the tropical Pacific are known to shift rainfall patterns in many different parts of the world. The regions and seasons shown on the map
below indicate typical but not guaranteed impacts of La Nifa. For further information, consult the probabilistic information* that the map is based on.
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International Research Institute
for Climate and Society
M N l I L 1

> (Canonical La Nina impacts on
rainfall patterns across the
globe.

> For SON anomalies are

expected in:

Parts of South America,

southern North America and

central Asia

> \Netter anomalies are
expected in: parts of Australia,
northern South America,
central South America,
Southeast Asia, Philippines,
Eastern Pacific

Source: https://iridl.ldeo.columbia.edu/maproom/IFRC/FIC/laninarain.html
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summary

Recent state of the climate

> Persistent observed anomalies in most of the Americas, the Guinean coast, Congo, central Asia,
parts of Australia, most of Europe, Southeast Asia, eastern China, Madagascar, eastern Siberia, parts of
India and Australia.

> Both record wet (Iberian peninsula, south of France, parts of Italy) and in central-north Europe
(North of Germany, Alps,

> Persistent weak la Nina with warm anomalies in the Nino 1+2 region (Coastal El nifo).

> Sudden stratospheric warming (likely final event) starting around the 12th of March with likelihood of
mild conditions over europe in the upcoming weeks.

> During February MJO avoided phase 8 due to strong subsidence in the CP. It became active at the
beginning of March (phases 1 and 2) and has since then become inactive.
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summary

Seasonal forecasts

> High likelihood of return to neutral conditions during MAM 2025.

> Apart from southern Africa, anomalies in precipitation could be consistent with a La
Nina.

> Typical global war ts. Parts of North
Atlantic, Southern sea, Indochinese peninsula with cooler anomalies. And northern
North America, southern South America, India and southern Africa with less warm
signals.
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