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. Recent state of the climate



_ Tempergture > September’s signal had large positive anomalies
in parts of northern North America, Greenland,

2m Temperature Anomaly (°C) ECMWF ERAS5 (0.5x0.5 deg) Antartlda’ Scandlnayla and eastern Asia. .
September 2025 - 1991-2020 > There are some regions where the anomalies

> = : have been higher for September than for JAS
such as some parts of northern North America
the USA, Greenland and Scandinavia

2m Temperature Anomaly (°C) ECMWF ERA5 (0.5x0.5 deg)
JAS 2025 - 1991-2020
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2m Temperature Standard Anomaly (o) ECMWF ERAS5 (0.5x0.5 deg)
September 2025 - 1991-2020

> The standardized anomaly gives
a measure of how large an
anomaly is compared to the
climatological (i.e. typical)
variability. It is measured in
number of o (i.e. number of
standard deviations)

> From the aforementioned
anomalies only the one in
Scandinavia and eastern Asia
hold
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Periodo de reéferencia 1981-2010. www.hoyextremo.com
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> Excess Heat Factor (EHF): Temperature-based index that
allows to monitor the extension, duration and intensity of a

heat wave.

ElT . — (it Tv+Ti2) )3 — Tas
EHIge = (T + T +T542) /3 — (Tia+

EHF = EHI, x max(1, EHIacq)

Source: https://hoyextremo.com/city_pages/barcelona/#summary
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Barcelona

Precipitation in Barcelona, Spain 2025
30-day Rolling Average compared to historical values (1991-2020)
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lat: 41.38258, lon: 2.177073 (last date included: 27 Oct 2025) Data: open-meteo.com, OSM, License: CC by-sa-nc 4.0 Graph: Jan Kiihn, https:/yotka.org
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Source: https://votka.org/meteo-hist 7
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PI‘ECiDithiOI’] > High precipitation over some points of the East
Asia, Oceania, parts of the ITCZ (Indic ocean,

Acc. Precipitation Standard Anomaly (o) ECMWF ERA5 (0.5x0.5 deg) Indone3|a, G uyanas), and some blObS over the
September 2025 - 1991-2020 Sahara.

> Dryness over some parts of central Africa, South
America, Central Eurasia.

Acc. Precipitation Standard Anomaly (o) ECMWF ERAS5 (0.5x0.5 deg)
JAS 2025 - 1991-2020
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_ Standardized Precipitation index (SPI)

SPI-3 > SPI

Jul-Sep 2025

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.

Latitude

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

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

150'W 120'wW a'W B0'W 30°W 30'E 60'E 90°E 120°E 150°E

o 180°
Longitude

I
' | | | B | | | | > Longer SPI values (SPI-6, SPI-12,
Grey = Regions with an annual average precipitation of less than 0.2 mm/day have been "masked" SP|-24)'
from the plot. ' . C el
Reflect cumulative precipitation
Other information: 2.5° lat/lon grid, 1979-present climatological base period

trends, useful for long-term water
resource management.
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Source: https://iridl.Ideo.columbia.edu/maproom/Global/Precipitation/SPl.html?var=.SPI-CAMSOP|_3-Month



https://iridl.ldeo.columbia.edu/maproom/Global/Precipitation/SPI.html?var=.SPI-CAMSOPI_3-Month
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Sea surface temperature (SST)

Sea Surface Temperature Standard Anomaly (o) ECMWF ERAS5 (0.5x0.5 deg) . )
JJA 2025 - 1991-2020 > Very warm North Pacific (PDV-) and warm Indian

Ocean.

> End of hurricane season in the Tropical Atlantic.

Sea Surface Temperature Standard Anomaly (o) ECMWF ERAS5 (0.5x0.5 deg)
JAS 2025 - 1991-2020
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Sea surface temperature anomaly (60°S-60°N)
Daily average e Baseline: 1991-2020 e Data: ERAS
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> Since mid-2023, SST anomalies
have increased significantly
compared to previous years,
remaining above +0.4 °C
throughout all seasons.

> SST appears how to be going
back into its “normal” range.

> This 3-year enhancement could
be partially explained by the
combination of a strong El Nifio
in 2023 and the Hunga-Tonga
volcanic eruption, which injected
vast amounts of water vapour
into the stratosphere.

@  RESEARCH ARTICLE =~ GLOBAL WARMING f X Min & @ O =

Recent global temperature surge intensified by record-
low planetary albedo

JUNG Authors Info & Affiliations

SCIENCE - 5Dec2024 - Vol 387, Issue 6729 - pp. 6873 - DOL: 10.1126/science adq7280

Source: https://pulse.climate.copernicus.eu/
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The forecast
The hurricane season was expected to be “above normal”

X2 2025 Atlantic Hurricane Season Outlook

Season Probability Why’?
Named St . . o
e e ENSO-neutral conditions (Walker circulation is not weaker,
e strong easterlies across the Atlantic)
urricanes . . . .
con S e Potential high activity of the West African Monsoon
m ; , (Atmospheric instability and African jet stream ->
Major Hurricanes .
3-5 development of tropical waves)
. Above Normal . Near Normal . Below Normal
Be prepared: Visit hurricanes.gov and follow NOAA’s @NWS and @NHC_Atlantic on X. May 2025
Andreh (TS) - Humberto (C5)
Bar Imelda (C2)
The season A D, T
Dexter (TS) Karen (SS)
so far B Ein (C3) Lorenzo (TS)
Fgrnand (TS) I Melssa (C5)
» | Gabfielle (C4)
June ' Juy ' August September October November

Tropical Depression = <38 mph (<62 km/h) Category 2= 96~110 mph (154-177 knvh) B category 5= =157 mph (2252 km/h)

Tropical Storm = 39-73 mph (63-117 knvh) Category 3= 111-129 mph (178-208 km/h) )

Category 1= 74~85 mph (118-153 knvh) Category 4 = 130-156 mph (209-251 km/h) (Fram s Safix—Slkmpson scele)
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Hurricane Melissa

= N Weather Video Climate © Watcl

B E nited | UNNews Q SEARCH B

Home News Sport Business Innovation Culture Arts Travel Earth Audio Video Live ations | Global perspective Human stories

Hurricane Melissa could be strongest Home v Topes v Indepth v SecretaryGeneral v Media category 5. Melissa c!osmg |n_ on
ever to hit Jamaica pr—— catastrophic landfall in Jamaica

3hoursago

Vanessa Buschschliter Hurricane Melissa poised to slam Caribbean; 1.6 million children at risk
; . 1] 11— £

By CNN meteorologists Mary Gilbert. Chris Doice and Eriana Waxman
Updated 11:20 AM EDT. Mon October 27, 2025

What Jamaica will face as Category 5 hurricane makes landfall

Mesa de madd
ATHENS, a me{

What we're covering 1267€

+ Rare Category 5: Melissa rapidly intensified over the weekend and is
now a Category 5 hurricane with 165 mph winds. Its outer bands are
already lashing Jamaica with wind and rain.

Opinion | Sport Culture | Lifestyle e Gllal‘edian « Catastrophic impact: Up to 40 inches of rain, 13 feet of storm surge

and 160 mph sustained winds will cause “extensive infrastructure

& onacepRoge Lehome |
gy Eur ™

1d

Weather tracker

e Weather tracker: Jamaica braces for its
most powerful hurricane as Melissa
reaches category 5
Brendan Wood and Lauren Herdman for
the MetDesk

damage” that will cut off communities, the National Hurricane Center
warned.

» lamaica’s worst i > V; jon orders have been

Record-breaki i
Tuesday with 160mph winds, while New Zealand reels from
storm

® Hurricane Melissa - follow latest updates live

Search

+ C Climate
Centre WHOWEARE ~ PRIORITY AREAS PARTNERS SCIENCE RESEARCH TRAIN

Jamaica braces for direct hit by potentially
historic Hurricane Melissa

«Go to news archive

IVE

Hurricane Melissa live updates: Jamaica braces for
its worst storm in history

Hurricane Melissa is now a powerful Category 5 storm.

27 October 2025
By the Climate Centre

Jamaicans were Monday preparing for the expected lan
coast overnight of Hurricane Melissa, which has intensi
Category 5 and which the US National Hurricane Center,
the strongest direct landfall on the island nation in the

As of early today, almost the entire island was brackete
probability of Melissa's track as it turned onto a north-e;
(pictured).

“Catastrophic and life-threatening flash flooding and nuj
arelikely today through Tuesday.” the NHC said early tol
“Destructive winds, especially in the mountains, will beg]
leading to extensive infrastructural damage, long-lastin;
communication outages, and isolated communities.

ALy

HURRICANE MELISSA STRENGTHENS TO CATEGORYS @

e https://www.bbc.com/news/live/cvavexdip1xt#plaver



https://www.bbc.com/news/live/cvgvexdjp1xt#player
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Key Messages for Hurricane Melissa Q¥
Advisory 27:11:00 PM EDT Mon Oct 27, 2025

1. Jamaica: Remain in your safe shelter. Catastrophic flash < ‘-~

flooding and numerous landslides are expected through Tuesday. ‘V: — i , T

The eyewall's destructive winds may cause total structural . ; ; 0

failure, particularly in higher elevations, leading to AN o il

widespread infrastructural damage, prolonged power and B2 00 w8

communication outages, and isolated communities. Along the - (o

southern coast, life-threatening storm surge and damaging waves [y sl

ey o ——————r are anticipated through Tuesday. Failure to take immediate ol e

action may result in serious injury or significant loss of life. ; o

2. Haiti and the Dominican Republic: Catastrophic flash

flooding and landslides are expected across southwestern Haiti

and southern portions of the Dominican Republic through midweek. :

In Haiti, extensive infrastructural damage and isolation of s Moaos Civont lelormationt>r: | FORCRIt posions:

communities is likely. Tropical storm conditions are expected 1) P KO Acvaory 27 ot ot TR div.ow b ismgl -l

late Tuesday and Wednesday. N
Potential track area:  Watches: Wamings: Current wind field estimate:]
Qhow1a CTowss MiHmcwe  Tepan ElMarcace BllToo 5o [llHecane 150 T S

3. Eastern Cuba: Heavy rainfall with life-threatening flash

'y D flooding and landslides is expected to begin shortly. Life- - Hurricane “’{e"ssa
threatening storm surge and damaging winds are expected late Asiticgal 3-Bey Ralnfal forecast
CATEGORY  commmnkamm o : Tuesday and Tuesday night. Preparations should be rushed to i
3 R completion.

4. Southeast and Central Bahamas and the Turks and Caicos:
Hurricane conditions, life-threatening storm surge, and heavy
rainfall are expected across portions of the southeast and
central Bahamas on Wednesday. Residents should follow advice
given by local officials and be sure to have preparations
complete by Tuesday night. Tropical storm conditions, heavy
rains, and a significant storm surge is expected in the Turks
Barcelona and Caicos Islands on Wednesday.
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_ Could subseasonal forecasts capture the event?

Initialisation - 23 October
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_ 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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> ENSO status is traditionally diagnosed by looking at SST anomalies
in the Nifio 3.4 region, known as the Oceanic Nifio Index (ONI), and
the difference in mean sea level pressure between Darwin and Tahiti,
known as the Southern Oscillation Index (SOI).

> ENSO alert system status: La Niha Advisory

EL NINO LA NINA
Barcelona ADVISORY WATCH NOT ACTIVE ATIGH ADVISORY
Supercomputing
Center
Centro Nacional de Supercomputacion Source: https:/www.climate.gov/news-features/blogs/enso /

Relative Nifio3.4 index (°C)

2.4 -

+2.0 -

Bglative Niﬁo3.4 indﬁex

©Commonwealth of Australia 2025, Bureau of Meteorology _ i o
ey e e T Latest weekly value to 26 Oct 2025: —0.86 °C

1 1 L 1 1
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30-day running average of the SOI

‘©Commonwealth of Australia 2025, Bureau of Meteorology | — Latest 30-day value to 25 Oct 2025: +7.8
Climatology period: 1933-1992 . i

http://www.bom.gov.au/climate/enso/?ninolndex=nino3.4&index=nino34&period=weekly#tabs=Pacific-Ocean&pacific=SOIl / https.//www.nnvl.noaa.qgov/view/#SSTA



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 ocean

ENSO Alert System Status:

SST Anomollea 5N—5$

La Nifa conditions are present.*

SST Anomalies

> Monitoring
regions
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> (Qcean conditions evolving

Barcelona towards weak La Nina.
Supercomputing
g;?,o‘z:,c,m,desl,pmmm,én Source: https:/www.cpc.ncep.noaa.gov/products/analysis_monitoring/lanina/enso_evolution-status-fcsts-web.pdf

/ https://www.pmel.noaa.gov/gtmba/assorted-plots 19
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_ El Nino-Southern Oscillation (ENSO) - The atmosphere

CDAS 850-hPa U Anoms
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> Strong subsidence (positive
OLR anomalies) over the Date
Line and enhanced
convection (negative OLR
anomalies) over the Maritime
Continent are consistent with
a La Nina.

> Central Pacific dominated by
easterly wind anomalies (blue
color in left plot), also
consistent with a [.a Nina.

Source: https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/lanina/enso_evolution-status-fcsts-web.pdf 20

/ https://www.pmel.noaa.gov/atmba/assorted-plots
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Weather regimes

NAO + NAO -

Timeline of Circulation Patterns
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\l

Blocking: Onset through anticyclonic wave breakings over Europe in the upper

troposphere (Michel et al., 2012). Two main precursors of Euro-Atlantic blocking

events are a retrograding high-latitude planetary-scale wave and an enhanced

baroclinic wavetrain across the North Atlantic (Michelangeli & Vautard, 1998)

> 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. 21
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NAO Index: Observed & GEFS Forecasts

500mb Z (Obs: 30Jun2025 - 270ct2025) mean=-0.0341

Index
o

01 Jul 15 Jul 01 Aug 15 Aug 01 Sep 15 Sep 01 Oct 15 Oct 01 Nov
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https://www.cpc.ncep.noaa.gov/products/precip/CWlink/pna/nao_index_ensm.shtml

(a) Pacific Trough (25%) (b) Pacific Ridge (22%) (] BADZ0.4% (b) A"a“" "'dge(‘“" 20.6%

-200 -160 -120 -80 -40 0 40 80 120 160 200 -200 -160 -120 -80 -40 O 40 80 120 160 200
2500 anomaly (m) Z500 anomaly (m)

(c) Scandinavian Blocking (SB) 27.1% (d) NAO+ 31.9%

-150 -130 -110 -90 -70 -50 -30 -10 10 30 S50 70 90 110 130 150 200 -160 -120 -80 -40 O 40 80 120 160 200  -200 -160 -120 -80 -40 O 40 8 120 160 200
500 hPa geopotential height anomaly (m) Z500 anomaly (m) Z500 anomaly (m)

Source: https://simonleewx.com/north-atlantic-wintertime-weather-regimes/
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https://simonleewx.com/north-atlantic-wintertime-weather-regimes/

1. Seasonal forecasts
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Model Predictions of ENSO from Oct 2025

Nino 3.4 SST Anomaly (°C)

-2.5

-3.5

@

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion

DYN MODELS:
-® AUS-ACCESS
= BCCDIAP
-+ CMC CANSIP
+~ COLA CCsM4
¥ CS-IRI-MM
-+ IOCAS ICM
+ JMA

% KMA

© LDEO

= MetFRANCE

-+ NASA GMAO
NCEP CFSv2

@ SINTEX-F

-# UKMO

== DYN AVG

STAT MODELS:
BCC_RZDM
{+ CPCCA
- CPC MRKOV
CSU CLIPR
</ IAP-NN
NTU CODA
4+ UCLA-TCD
- UW PSL-CSLIM
/v UW PSL-LIM
< XRO
== STAT AVG

Possible weak [La Nina conditions in
the coming months. Good agreement
between dynamical and statistical
models.

NMME scaled Nino3.4, IC=202510

" GEMS5.2 NEM
NCAR CCSM4
NCAR_CESM1

Source: https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/?enso_tab=enso-sst_table /

https://www.cpc.ncep.noaa.qgov/products/NMME/current/plume.html
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Mid-October 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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Seamless S2D forecast (Oct 2025)

Nino3.4 forecast issued in October 2025
DP+HIST ensemble constrained with SP-based fmonthsl-6 Nino3.4
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Seamless S2D forecast (Oct 2025)

Nino3.4 forecast issued in October 2025
DP+HIST ensemble constrained with SP-based fmonthsl-6 Nino3.4
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Seamless S2D forecast (Oct 2025)

Nino3.4 forecast issued in October 2025
DP+HIST ensemble constrained with SP-based fmonthsl-6 Nino3.4
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Seamless S2D forecast (Oct 2025)

Nino3.4 forecast issued in October 2025
DP+HIST ensemble constrained with SP-based fmonthsl-6 Nino3.4

<

m o

o0 —

=

-10 -4 2 8 14 20 26 32 38 44 50

Barcelona (nov 2024) (may 2025) (nov 2025) (may 2026 (nov 2026) (may 2027) (nov 2027) (may 2028) (nov 2028) (may 2029) (nov 2029)
Supercomputing Forecast month
Center

Centro Nacional de Supercomputacion

w— (QBS ww== SP === DP mean === Best mean 32



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.

Wet Dry
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Jun-Sep |
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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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IRl Multi-Model Probability Forecast for Precipitation for C3S multi-system seasonal forecast ECMWF/Met Office/Météo-France/CMCC/DWD/NCEP/JMA/ECCC/BOM
November—December-January 2026, Issued October 2025 Prob(most likely category of precipitation) NDJ 2025/26

Nominal forecast start: 01/10/25
Unweighted mean
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> Positive anomalies in southeastern Asia, Australia, parts of Northern Eurasia, central America
and Caribbean islands Eastern
> Negative anomalies in southern North America, southern central Asia and many parts of China.
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> Uncalibrated

C3S: ECMWF contribution
Prob(most likely category of precipitation)

Nominal forecast start: 01/10/25
Ensemble size = 51, climale size = 600
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IRI Multi-Model Probability Forecast for Temperature for
November-December-January 2026, Issued October 2025

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

Prob(most likely category of 2m temperature) NDJ 2025/26
Nominal forecast start: 01/10/25
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> Typical global warming signal.

> Parts of South Pacific, Tropical Pacific and with cooler anomalies. Parts of Australia, India
and eastern North America with less warm signals.
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ECMWF SEASS5 (v5.1) / 2 Metre Temperature
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Ill, Intra-seasonal forecasts



_ Madden-Julian Oscillation (MJO)

> The MJO is the leading mode of tropical intra-seasonal variability with a 20—90 days time scale. It is an important source of
regional climate variability and predictability across the globe at intra-seasonal 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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Source: https://www.climate.gov/news-features/blogs/enso/what-mjo-and-why-do-we-care 39
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> ROMI phase diagram for the latest 90 days

RMM2

> RMM phase diagram for the latest 90 days

to 26-Oct-2025

[RMM1, RMM2] Phase Space for 29-Jul-2025
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> RMM index

RMM = Real-time Multivariate MJO
Index

Developed by Matthew Wheeler and
Harry Hendon (2004).

A multivariate index that combines:

> Outgoing Longwave Radiation
(a proxy for
convection/cloudiness)
Zonal winds at 850 hPa
(low-level winds)

>  Zonal winds at 200 hPa
(upper-level winds)

Projects these variables onto two
principal components (RMM1 and
RMM?2) to define the MJQO’s location
and intensity in an 8-phase diagram.

Source: https://www.cpc.ncep.noaa.gov/products/precip/CWIink/MJO/whindex.shtml / https://psl.noaa.gov/mjo/
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> ROMI index

ROMI = Real-time OLR MJO
Index

Developed as a simpler
alternative to RMM.

Based only on OLR data.

Uses empirical orthogonal
function (EOF) analysis of
OLR to define MJO phases.

> During September the MJO was mostly inactive, but it has intensified progressively
during October.
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MJO forecasts

> OLR anomalies [W/m2] (ensemble mean GEFS)

Prediction of MJO-reloted anomalies using GEFS operational forecost
Initial date: 26 Oct 2025
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Mean forecasts: 1-7 day, 8-14 day, >= 15 days

> MJO is expected to transition towards the Indian Ocean.
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Source: https://www.cpc.ncep.noaa.gov/products/precip/CWIink/MJO/foreafs.shtml /

https://www.cpc.ncep.noaa.gov/products/precip/CWIink/MJO/CLIVAR/ecmf.shtml
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> Precipitation composite during MJO Phase 4 in October

Composite = average pattern
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NAO Index: Observed & GEFS Forecasts

\ 500mb Z (Obs: 30Jun2025 - 270ct2025) mean=-0.0341
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> Increased likelihood of GH (in Europe NAO+, Messori et al., 2023) as expected in the North American regimes.
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Source: https://simonleewx.com/ecmwf_north_america_reqimes/
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Precipitation

Week 1 Week 2
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Temperature

Week 1 Week 2

SubC 2m Temperature Anomalies (°C) for Forecast Date: 20250904

SubC 2m Temperature Anomalies (°C) for Forecast Date: 20250904
— = — -

Week 3 Week 4

SubC 2m Temperature Anomalies (°C) for Forecast Date: 20250904
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V. Discussion



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, etc.).

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

> 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 warming signal in seasonal temperature forecasts. 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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summary

Intraseasonal forecasts

>

>

@

High likelihood of inactive MJO for the forthcoming weeks.

Increased likelihood of conditions over europe in the upcoming weeks, in-line with
SSW impacts and ECMWEF forecast.
o Increased likelihood of GH in the US.
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Discussion

> What lead to the anomalous rainfall in the Iberian peninsula?
> What impacts will the final stratospheric warming have?

> |nconsistencies between ENSO forecasts and seasonal predictions.
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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
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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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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.
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*http://iridl.Ideo.columbia.edu/expert/home/.lenssen/.ensoTeleconnections/

For more information on El Nifio and La Nifa: http://iri.columbia.edu/enso g ;
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Canonical El Nino impacts
on rainfall patterns across
the globe.

For *** anomalies
are expected in:

\Wetter anomalies are
expected in:
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EUROPEAN
STATE or THe

CLIMATE

Select an icon to find out
more about specific events
that characterised Europe in
2024

@ Coldwave /snow
@ Drought

@ Flood

© Heatwave

O Marine Heatwave
@ Storm

© Windstorm

@ Wildfire

@ Climate resilience initiatives

View as
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Source: https://climate.copernicus.eu/esotc/2024/key-events

Average daily surface air temperature for Europe

a— All time maximum
N
> "

20°C 1
4 & Much warmer than average
15
.
A '
. Y
.
s
J
5 o

Cooler than average

10th-90th percentiles

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 3.2. Average daily surface air temperature (°C) for European (as defined by C3S) land for 2024,
showing warmer-than-average (orange shading), much-warmer-than-average (red shading) and all-time
maximum (red dots) temperatures, and cooler-than-average (blue shading) temperatures, alongside the
10th and 90th percentiles (outside of which temperatures are considered to be much below/much above
average) (grey shading) of the daily surface air temperature for 1991-2020 and the average (median,
dashed line). Data: E-OBS. Credit: C3S/ECMWF/KNMI.
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Figure 7.2a. Anomalies and extremes in monthly precipitation in 2024. The extreme categories (‘wettest
and ‘driest) are based on rankings for 1979-2024. The other categories describe how precipitation
compares to the distribution during the 1991-2020 reference period. ‘Much wetter/drier than average’ -
wetter/drier than 90% of precipitation values. ‘Wetter/drier than average’ - than 66% of precipitation
values. ‘Near average’ - within the middle 33%. Data: ERAS. Credit: C3S/ECMWF.
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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)
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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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> Since mid-September 2024,
positive OLR anomalies
(suppressed convection/
rainfall) have persisted near
the Date Line.

> Since early December 2024,
negative OLR anomalies
(enhanced convection/
rainfall) have emerged over
Indonesia.

Source: https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/lanina/enso_evolution-status-fcsts-web.pdf 58
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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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Mosquera (2014)

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
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Simulation by Dave DeWitt (IRI, now at CPC), using a
simplified model, with a wind stress forcing at the Equator
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Canonical El Nifno
impacts across the
globe.
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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

62



_ North Atlantic Oscillation (NAO)

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

Atlantic basin. e g

NAO TEMPERATURE PATTERNS cmiﬁ o X \ _ice 48

NEGATIVE

PHASE

NAO Negative Mode NAO Positive Mode

NAO index: Standardized 3-month Running Mean Index (through Jan 2025)
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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
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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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. Recent state of the climate

Sudden stratospheric warmings (SSWs)

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

GFS Stratospheric Polar Vortex Structure
Valid: 14 Feb 2023-00Z (14 Feb 2023-00Z, FHOO0O)

Potential Temperature [K] I

1200 —

Figure by Z. D. Lawrence (NMT)
stratobserve.com
Data source: GFS, http://nomads.ncep.noaa.gov:9090/dods/gfs_0pS0/
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Zonal mean zonal wind at 10 hPa 20251027
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U10hPa (m/s)

Sub-seasonal (source ECMWF)

Zonal mean U10hPa at 60N
C3S: ECMWF contribution from 1 Oct 2025
Climate period 1993-2016
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= ERAS daily climatology
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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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