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ÅPacific Ocean
ï Below-normalSSTspersistedin theeast-centralandeasterntropicalPacific,with Niño3.4 = -0.61oC in

Dec2025.

ï NOAAñENSODiagnosticDiscussionòon9 Jan2026continuouslyissuedLa NinaAdvisory.

ï ThePDOhasbeenin anegativephasesinceJan2020with PDOI= -0.84 in Dec2025.

ÅArctic & Antarctic Oceans
ï The averageArctic seaice extentwas 11.2 million km2 in Dec 2025. NorthernHemispheresea-ice

extentreacheda recordlow for Decin 2025since1979.

ï Antarcticseaiceextentwas9.2 million km2 in Dec2025.

ï The latestCPCmodelbasedforecastscall for a below-normalArctic seaice extentmaximumin Mar

2026.

ÅIndian Ocean
ï Basin-wide warming persisted in Dec 2025, featuring a positive phase of the IOBM.

ï Negative IOD index weakened in Dec 2025.

ÅAtlantic Ocean
ï Slightly positive SSTAs were observed in the tropical Atlantic in Dec 2025.

ï Negative phase of NAO persisted in Dec 2025 with NAOI = -0.69.
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Overview



Global Oceans
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- Below-normal SSTs persisted in the east-

central and eastern tropical Pacific, with 

above-to-near-normal SSTs in the western 

tropical Pacific.

- SSTAs were near-to-above normal in the 

equatorial Indian and Atlantic Oceans.

- Positive SSTAs were dominant in the mid-

latitudes of the North/South Pacific and 

North/South Atlantic.

- Negative (positive) SSTA tendencies were 

observed in the eastern (central) tropical 

Pacific.

- Negative (positive) SSTA tendencies were 

present in the central (northwestern and 

northeastern) North Pacific. 
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Global SST Anomaly (oC) and Anomaly Tendency

SSTAs (top) and SSTA tendency (bottom). Data are derived from the OIv2.1 SST analysis, and anomalies are departures from the 1991-2020 base period means.



- SSH was above average in the western tropical Pacific and below average in the eastern tropical Pacific. 

- Positive SSH anomalous tendencies were observed in the central and east-central tropical Pacific.

AVISO & GODAS SSH Anomaly (cm) and Anomaly Tendency
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- Dipole-like pattern persisted along the 

thermocline with positive (negative) temperature 

anomalies in the western and central (eastern) 

Pacific.

- Both positive and negative temperature 

anomalies were observed in the Indian Ocean.

- Negative temperature anomalies were 

dominant along the thermocline in the western 

Atlantic Ocean.

Equatorial depth-longitude section of ocean temperature anomalies (top) and anomaly tendency (bottom). Data is from the NCEP's GODAS. Anomalies are 
departures from the 1991-2020 base period means. 

- Positive temperature anomaly tendencies 

were observed in the central and east-central 

Pacific. 

- Negative  temperature anomaly tendencies 

were present in the upper 70-200 m of the 

eastern Indian Ocean.

- The tendencies were small in the Atlantic 

Ocean.
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Longitude-Depth Temperature Anomaly and Anomaly Tendency in 2oS-2oN



Tropical Pacific Ocean and ENSO Conditions
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Monthly mean subsurface temperature anomaly along the  Equator:
Positive anomalies strengthened in the west &/expanded eastward, negative anomalies weakened in the east
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Last 3-month  Tropical Pacific Ocean SST, OLR, and uv925 Anomalies:
Negative SSTA & easterly wind anomalies persisted in the equatorial Pacific



Tropical Pacific: SSTA, SSTA Tend., OLR, SfcRad, SfcFlx, 925-mb & 200-mb Winds: 
Tropical Pacific atmosphere conditions were still a La Niña-like pattern

SSTAs (top-left),  SSTA tendency (top-right), Outgoing Long-wave Radiation (OLR) anomalies (middle-left), sum of net surface short- and long-wave radiation, latent 
and sensible heat flux anomalies (middle-right; positive means heat into the ocean), 925-mb wind anomaly vector and its amplitude (bottom-left), 200-mb wind 
anomaly vector and its amplitude  (bottom-right). SST are derived from the OIv2.1 SST analysis, OLR from the NOAA 18 AVHRR IR window channel measurements 
by NESDIS, winds and surface radiation and heat fluxes from the NCEP CDAS. Anomalies are  departures from the 1991-2020 base period means. 11
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Equatorial Sub-surface Ocean Temperature Monitoring

- Projection of ocean temperature anomalies 

onto EOF1 and EOF2; EOF1: Tilt/dipole 

mode (ENSO peak phase); EOF2: WWV 

mode.

- Recharge/discharge oscillation (ENSO 

transition phase); Recharge process: heat 

transport from outside of equator to equator; 

Negative -> positive phase of ENSO

- For details, see: Kumar and Hu (2014) 

DOI: 10.1007/s00382-013-1721-0; Izumo& 

Colin (2022) DOI: 10.1029/2022GL101003.

- The equatorial Pacific has been in a 

recharge phase since Feb 2025.

- The recharge strengthened in Dec 

2025.



- In Dec 2025, Niño3.4 cooling weakened with Niño3.4 = 

-0.61oC (-0.56oC in ERSSTv5 data).

- Compared with Dec 2024, the tropical central (eastern) 

Pacific was warmer (cooler) in Dec 2025.

- The values of the indices may have differences if based 

on different SST products.

Niño region indices, calculated as the area-averaged monthly mean SSTAs (oC) for the specified region. Data are derived from the OIv2.1 SST analysis, and 
anomalies are departures from the 1991-2020 base period means.
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Evolution of Pacific Niño SST Indices



- Relative Niño3.4 index is now included in ENSO 

monitoring, which is defined as the conventional Niño3.4 

index minus the SSTA averaged in the whole tropics (0o-

360o, 20oS-20oN), in order to remove the global warming 

signal. Also, to have the same variability as the conventional 

Niño3.4 index, the relative Niño3.4 index is renormalized 

(Izumoet al. 2020: GRL, 10.1029/2019GL086182; van 

Oldenborgh et al. 2021: ERL, 10.1088/1748-9326/abe9ed; 

LôHeureux, et al. 2024: J. Climate, 10.1175/JCLI-D-23-

0406.1).

Relative Niño3.4 data updated monthly at:

https://www.cpc.ncep.noaa.gov/data/indices/RONI.ascii.txt

ü The cooling center is in the eastern equatorial Pacific, meaning EP-like La Niña conditions 
ü rNiño3.4 has been cooler than Niño3.4 since May 2024

3 regions to define ENSO-Modoki index
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https://www.cpc.ncep.noaa.gov/data/indices/RONI.ascii.txt


TAO GODAS

- Positive anomalies in the 

western Pacific expanded 

eastward and negative 

anomalies in the eastern 

Pacific weakened during the 

last month.

- The features of the ocean 

temperature anomalies were 

similar between GODAS 

and TAO analysis.
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Equatorial Pacific Ocean Temperature Pentad Mean Anomaly



Evolution of Pentad D20 and Tauxanomalies along the equator

Eastward expansion of the positive D20 anomalies & westerly wind anomalies since Nov 2025
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- Since Nov 2025, positive D20 anomalies have grown in the central Pacific.

(https://www.pmel.noaa.gov/tao/drupal/assorted_plots/images/uwnd_sst_iso20_anom.gif) 17

Equatorial Pacific zonal wind (m/s), SST (oC), & D20 (m)  Anomalies 



- Multiple downwelling and upwelling Kelvin waves were observed in 2024 - 25, leading to fluctuations in SSTAs in the central and eastern equatorial 
Pacific and ENSO evolution. However, the Kelvin wave - like activities were overall weak in 2025 .

- Weak downwelling Kelvin wave propagated eastward since Nov 2025, leading to the eastward expansion of the positive ocean temperature 
anomalies along the equatorial Pacific.

(OKW index is defined as standardized projections of total anomalies onto the 14 patterns of  Extended EOF1 of equatorial temperature anoma lie s (Seo and Xue , 
GRL, 2005).) 18

Oceanic Kelvin Wave (OKW) Index
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North Pacific, Arctic, & Antarctic Oceans
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Pacific Decadal Oscillation (PDO) Index

ÅPDO is defined as the 1st EOF of monthly ERSST v3b in the North Pacific for the period 1900-1993. PDO index is the standardized 
projection of the monthly SST anomalies onto  the 1st EOF pattern.

- The PDO has been in a negative phase since Jan 

2020 with PDOI = -0.84 in Dec 2025.

- Simultaneous correlation of PDO & Nino3.4 

indices is 0.43 in 1961-1990 and 0.50 in 1991-

2020.

- Statistically, ENSO leads PDO by 3-4 months, 

through teleconnection via atmospheric bridge, 

with El Niño (La Niña) associated with positive 

(negative) PDO Index.



Hu, Z.-Z. and B. Huang, 2009:

Interferential impact of ENSO

and PDO on dry and wet

conditions in the U. S. Great

Plains. J. Climate,22 (22), 6047-

6065. DOI:

10.1175/2009JCLI2798.1.
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Negative phase of PDO may enhance the impact of current La Niña conditions

Composites of (left) 

SLP/wind at 1000 

hPa, (middle) SST, 

& (right) SW 

anomalies: 

for (a) La Niña &

cold PDO, (b) La 

Niña & warm PDO, 

(c) neutral ENSO &

cold PDO. 



Hu, Z.-Z. and B. Huang, 2009:

Interferential impact of ENSO

and PDO on dry and wet

conditions in the U. S. Great

Plains. J. Climate,22 (22), 6047-

6065. DOI:

10.1175/2009JCLI2798.1.

22

Positive phase of PDO enhances the impact of El Niño conditions

Composites of (left) 

SLP/wind at 1000 

hPa, (middle) SST, & 

(right) SW anomalies: 

for (a) El Niño & 

warm PDO, (b) El 

Niño & cold PDO, (c) 

neutral ENSO & warm 

PDO. 
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North America Western Coastal Upwelling

(top) Total and (bottom) anomalous upwelling indices at the 15 standard locations for the western coast of North America. DeriveŘ ŦǊƻƳ ǘƘŜ ǾŜǊǘƛŎŀƭ ǾŜƭƻŎƛǘȅ ƻŦ ǘƘŜ b/9tΩǎ Dh5!{ ŀƴŘ ŀǊŜ 
calculated as integrated vertical volume transport at 50-meter depth from each location to its nearest coast point (m3/s/100m coastline). Anomalies are departures from the 1991-2020 
base period pentad means.
- Area below (above) black line indicates climatological upwelling (downwelling) season.
- Climatologically upwelling season progresses from March to July along the west coast of North America from 36ºN to 57ºN.

- Anomalous upwelling was 

observed in the high- latitudes 

in Dec 2025. 
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Last 3-month North Pacific SST, OLR, and uv925 anomalies



N. Pacific Marine Heat Wave: Weakened since Sep 2025
https://www.cpc.ncep.noaa.gov/products/GODAS/MarineHeatWave.html
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Fig. 1: Global means of annual MHW 

metrics for thresholds SST>90th 

percentile (solid red),SST>95th percentile 

(solid green), and SST>97.5th percentile 

(solid black): (a) mean SSTA (° C), (b) 

total duration (days/year), (c) frequency 

(events/year), and (d) annual area 

coverage ratio (0~1) between MHW-area 

and total-area. The mean SSTA is 

averaged within a year when SSTs meet 

the MHW thresholds. Likewise, the total 

duration is the cumulative time, and the 

frequency is the count of MHWs within a 

year. The annual coverage in (d) is 

averaged from the monthly coverage that 

is further derived from daily coverage. 

The daily area coverage is a ratio between 

the area covered with MHWs and the total 

oceanic area. The dotted lines show linear 

trends.

(Huang, B., et al. 2025: Extreme Marine 

Heatwaves in The Global Oceans During 

The Past Decade.BAMS,106 (9), E2017-

E2028. DOI: 10.1175/BAMS-D-24-

0337.1)
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Global MHW Increase Trends

EOFreconstruction_NPsst01.scr



CFSv2 & NMME N. Pacific SST Anomaly Predictions 

- CFSv2 & NMME predict that the current warm condition in the North Pacific will persist through summer 2026.
27
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Arctic Sea Ice; NSIDC (https://nsidc.org/arcticseaicenews/)

-The average Arctic sea ice extent for 

Dec 2025 was 11.2 million km2.

- Northern Hemisphere sea-ice extent 

reached a record low for Dec in 2025 

since 1979.
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NCEP/CPC Arctic Sea Ice Extent (SIE) Forecast

https://www.cpc.ncep.noaa.gov/products/people/jszhu/seaice_seasonal/index.html

- CPC model based forecasts call for a below-normal Arctic sea ice extent maximum in Mar 2026. 
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Antarctic Sea Ice; NSIDC (https://nsidc.org/arcticseaicenews/)

- Antarctic seaice extentwas 9.2 million

km2 in Dec2025.



31

Indian Ocean



- Overall SSTs were 
above average in the 
tropical Indian Ocean, 
featuring a positive 
phase of Indian Ocean 
Basin Mode (IOBM) in 
Dec 2025.
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Tropical Indian: SSTA, SSTA Tend., OLR, SfcRad, SfcFlx, 925-mb & 200-mb Wind Anom. 
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Last 3-month  Tropical Indian Ocean SST, OLR, and uv925 Anomalies:
Zonal contrasting SSTAs were seen together with easterly wind anomalies,  featuring a negative phase of IOD
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Evolution of Indian Ocean SST Indices

Indian Ocean region indices, calculated as the area-averaged monthly mean SSTA (OC) for the SETIO [90ºE-110ºE, 10ºS-0] and WTIO [50ºE-70ºE, 10ºS-10ºN] regions, and Dipole Mode 
Index, defined as differences between WTIO and SETIO. Data are derived from the OIv2.1 SST analysis, and anomalies are departures from the 1991-2020 base period means.

- Negative IOD index weakened in Dec 

2025.

- Basin-wide warming featured a positive 

phase of the IOBM.
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Tropical and North Atlantic Ocean
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Evolution of Tropical Atlantic SST Indices

Tropical Atlantic Variability region indices, calculated as the area-averaged monthly mean SSTAs (OC) for the TNA [60OW-30OW, 5ºN-20ON], TSA [30OW-10OE, 20OS-0] and ATL3 [20OW-0, 
2.5OS-2.5ON] regions, and Meridional Gradient Index, defined as differences between TNA and TSA. Data are derived from the OIv2.1 SST analysis, and anomalies are departures from 
the 1991-2020 base period means.

- Slightly positive SSTAs were observed in the tropical Atlantic in 

Dec 2025.

- The relative ATL3 index (ATL3-Global; Tan et al. 2023, GRL DOI: 

10.1029/2023GL106511) was near-to-below average in Dec 2025.
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SSTAs in the North Atlantic & MDR

- SSTs in The Main 

Development Region 

(MDR) were above 

average during last a few 

years.
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NAO and SST Anomaly in North Atlantic

Monthly standardized NAO index (top) derived from monthly standardized 500-mb height anomalies obtained from the NCEP CDAS in 20ON-90ON.  Time-latitude section of 
SSTAs averaged between 80ºW and 20ºW (bottom). SST are derived from the OIv2.1 SST analysis, and anomalies are departures from the 1991-2020 base period means.

- Negative phase of NAO persisted in 

Dec 2025 with NAOI = -0.69.

- The prolonged positive SSTAs in the 

middle latitudes were evident during the 

last 5-6 years. 



CFSv2 & NMME Atlantic SST Anomaly Predictions 

- Atlantic Niña-like cooling in the CFSv2 predictions was in May-Jun 2026, while NMME predicts a neutral condition.
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