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Overview

APacific Ocean
Below-normalSSTspersistedn the eastcentralandeasterrtropical Pacific, with Nino3.4 =

Dec2025

-0.61°C in

NOAA i E N PlagnosticDiscussiomon 9 Jan2026continuouslyissued._a Nina Advisory

ThePDOhasbeenin anegativephasesinceJan2020with PDOI =

AArctlc & Antarctic Oceans
The averageArctic seaice extentwas 11.2 million km?in Dec 2025 NorthernHemisphereseaice

extentreachedhrecordlow for Decin 2025sincel1979
Antarcticseaice extentwas9.2 million km? in Dec2025

-0.841n Dec2025

The latestCPC modelbasedforecastscall for a below-normal Arctic seaice extentmaximumin Mar

2026

Alndian Ocean
Basinwide warming persisted in Dec 2025, featurangositive phase of tH&BM.

NegativelOD index weakened in D&2025.

AAtlantic Ocean
Slightly positive SSTAs were observed in the tropical Atlantic in P@z5.

Negative phase of NAO persisted in Dec 2025 with NAGD.69.




Global Oceans
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Global SST AnomaRC() and Anomaly Tendency

DEC 2025 SST Anomaly (°C)
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centraland eastern tropic®&acific, with

GelownormalSSTS persistenh theeast \

aboveto-nearnormal SSTs in the western

tropical Pacific.

- SSTAs were nedao-above normal inhe
equatorial Indian and Atlantic Oceans.
- Positive SSTAs were dominaintthe mid

latitudes of théNorth/SouthPacific and

Qorth/SouthAtlantic.

/

/- Negative(positive) SSTAendencies Were\
observed irthe eastern (centrabopical

Pacific.

- Negative(positive) SSTA tendencies were
present in theentral (northwestern and
Knortheasternl)\lorth Pacific.

/

[ SSTAs (top) and SSTA tendency (bottom). Data are derived from the Olv2.1 SST analgsisiadied are departures from the 192020 base period means] 5




AVISO & GODAS SSH Anomaly (cm) and Anomaly Tendency
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- SSH wasaboveaveragan the western tropical Pacific and below average in the eastern tropical Pacific.
- Positive SSH anomalous tendencies were observed in the central aceingadtropical Pacific.




LongitudeDepth Temperature Anomaly and Anomaly Tendency$PoN

DEC 2025 Eq. Temp Anomaly (°C)
(GODAS, Climoa. 91—-20)
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thermoclinewith positive (negative) temperatur
anomaliesn the western and central (eastern)
Pacific.

- Both positive and negative temperature
anomalies were observed in timelian Ocean.

- Negativetemperature anomalies were
dominantalong the thermocline ithe western

_/

K Positivetemperature anomaly tendenci&

were observed in theentralandeastcentral
Pacific.

- Negative temperature anomaly tendencies
were present in the upp@@-200 mof the
eastern Indian Ocean

- The tendencieweresmall in the Atlantic

/

Equatorial deptHongitude section of ocean temperature anomalies (top) and anomaly tendency (bottom). Data is from the NGIEAS Snomalies are J .

departures from the 1992020 base period means.




Tropical Pacific Ocean and ENSO Conditic




Monthly mean subsurface temperature anomaly along the Equator:

Positiveanomaliesstrengthened in the west &xpanded eastward, negatiamomaliesveakenedn the east
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Last 3month Tropical Pacific Ocean SST, OLR, and uv925 Anomalies:

Negative SSTA & easterly wind anomahessistedin the equatorial Pacific
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Tropical Pacific: SSTA, SSTA Tend. StdERd,SfcFlx 925mb & 20G6mb Winds:

Tropical Pacific atmosphere conditions wetdl alLa Nifdike pattern
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Equatorial Susurface Ocean Temperature Monitoring

SO0hAas OTS Projaction & EOJFa
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/- Theequatorial Pacifithas been in)
rechargghase sincéeb 2025.
- Therecharge strengthenauDec

2025.

/

ﬁProjection of ocean temperature ano@\s

onto EOF1 and EOF2; EOFL1.: 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/s0038P13-1721-0; Izumo &

&Olin (2022) DOI: 10.1029/2022GL101003




Evolution of Pacific Nino SST Indices

Monthly Tropical Pacific SST Anaomaly
1991 —Z022 Climatology: Curve: Last 10 YR O Climatolo
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Kln Dec 2025Nino03.4cooling weakened witNino3.4 =\
-0.61°C (-0.568C in ERSSTV5 data).

- Compared with Dec 2024, the tropicantral (eastern)
Pacific waswvarmer (cooler)n Dec 2025.

- The values of the indices may have differences if based
\on different SST products. /




Monthly Trapical Pacific SST Anamaly
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ﬂelative Nifio3.4 index is now included in ENSO
monitoring, which is defined as the conventional Nifi

LOHeur eux, et al . 2 0-D-23
0406.1).

Relative Nifio3.4 data updated monthly at:;

<

03.4

\{tps://www.cpc.ncep.noaa.qov/datajindices/RONI.asciy/

index minus the SSTA averaged in the whole tropiés (0
360, 20°S-20°N), in order to remove the global warming
signal. Also, to have the same variability as the convention
Nino3.4 index, the relative Nifio3.4 index is renormalized
(lzumoet al. 2020: GRL, 10.1029/2019GL086182; van
Oldenborgh et al. 2021: ERL, 10.1088/17R®6/abe9ed,;

J .

A

U rNino3.4 has been cooler than Nino3.4 since May 2024

The cooling center is in theastern equatoriaPacificmeaning Efike La Nifia conditions

14



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

Equatorial Pacific Ocean Temperature Pentad Mean Anomaly
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Evolution of Pentad D20 anhuxanomalies along the equator

Eastward expansion of the positib20 anomalies &vesterlywind anomaliesince Nov 2025
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Equatorial Pacific zonal wind (m/s), S&J, & D20 (m) Anomalies

Five Day Zonal Wind, SST, and 20°C Isotherm Depth Anomalies
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- Since Nov 2025positive D20 anomalielsave grown in theentralPacific.

(https://www.pmel.noaa.gov/tao/drupal/assorted plots/images/uwnd_sst iso20 anom.gif)




Oceanic Kelvin Wave (OKW) Index
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f- 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

(OKW index
kGRL’ 2005).)

anomalies along the equatorial

Pacific.

is defined as standardized projections of total anomalies onto the 14 patterns of Extended EOF1 of equatorial temperature anoma

lies (Seo and Xue
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North Pacific, Arctic, & Antarctic Ocec




Pacific Decadal Oscillation (PDO) Index

. Monthly Standardized PO 0 / Nino 3.4 .\
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K‘I’he PDO has been in a negative phase sir@]z

2020 with PDOI =0.84in Dec 2025.

- Simultaneous correlation of PDO & Nino3.4
= indices is 0.43 in 1961990 and 0.50 in 1991

< 2020.

- Statistically, ENSO leads PDO by43months,

L e A R i e U through teleconnection via atmospheric bridge,

_ I with El Nifio (La Nifia) associated with positive

¢c T A wegative) PDO Index. /
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projection of the monthly SST anomalies onto tReBOF pattern. 20




Negative phase of PDO may enhance the impaaft current La Nifia conditions
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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:
10.11752009JCLI27981.
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Positivephase ofPDO enhanceghe impact of El Nifio conditions
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6065 DOI:
10.11752009)CLI27981.




North America Western Coastal Upwelling

FPerntad Coaatal Upwelling for west Coast HMarth Armerica
L2 s 100m coaatlins)

Standard Positions of Upwelling Index Calculations
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- Anomalouaupwellingwas
observed in thaigh- latitudes

Qn Dec2025. p
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(top) Total and (bottom) anomalous upwelling indices at the 15 standard locations for the western coast of North AmevieR. D&rN2 Y (G KS GOSNIAOFf @St 2 DA
calculated as integrated vertical volume transport atr6ter depth from each location to its nearest coast poin#/f100m coastline). Anomalies are departures from the 12920

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 36°N to 57°N. 3




Last 3month North Pacific SST, OLR, and uv925 anomalies
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N. Pacific Marine Heat Wave: Weakersaace Sep 2025

https//www.cpc.ncep.noaa.gov/products/ GODAS/MarineHeatWave.html

Weekly SSTA (25~B0N,180~250W)
Intensity: Maximum SS5STA
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Global MHW IncreaseTrends

(a). Mecl:m S§TA .(C) ‘

(b) Total duration (days/year)
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2020
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(d) Area coverage (ratio)

2020
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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 MHavea
and totalarea. The mean SSTA s
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 MHWSs 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 MHWSs 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 Decad®AMS,106 (9), E2017
E2028. DOI: 10.1175/BAMB-24-

0337.)
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CFSv2 & NMME N. Pacific SST Anomaly Predictions

CFSv2 Predicted SST Aanomaly (40 Member Mean:; °C) NMME Predicted SST Anomaly (°C)
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[- CFSv2 & NMME predict that the current warm condition in the North Pacific will persist thiwgmer 2026]




Arctic Sea Ice; NSIDC (https://nsidc.org/arcticseaicenews/)

Arctic Sea lce Extent Sea Ice Extent, Dec 2025
(Area of ocean with at least 15% sea ice) e
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44" ——1981-2010 Median
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Interdlecile Range
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Extent (millions of square kilometers)

National Snow and Ice Data Center, University of Colorado Boulder

Canada

Northern Hemisphere Extent Anomalies Dec 1978 - 2025

@
T
=
<]
@
)
°
o
e
o
=3
Q
‘s
>
=
@
i
[
=
=
>
]
L
[ =
5]
o]
m©
=
m©
(a]
o
L)
o
c
]
S
=
]
©
=
(=}
S
o
=z

median ice edge 1981-2010

20 Total extent = 11.2 million sq km

-

-Theaverage Arctic sea ice extent fa
Dec 2025 wagd1.2million km?.
- Northern Hemisphere saee extent
reached a record low for Dec 2025
since 1979.

N v

—-20

1981-2010 mean = 12.8 million sq km
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

National Snow and Ice Data Center, University of Colorado, Boulder

slope = -3.5 + 0.4 % per decade




NCEP/CPC Arctic Sea Ice Extent (SIE) Forecast

Arctic sea ice extent (SIE) forecast Arctic sea ice extent (SIE) forecast
Experimental UFS inifialized November 21-25, 2025 Experimental UFS initialized December 21-25, 2025
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4 4 —®— Ensemble Mean ------------------- ------------------- ------------------- 4 | —®— Ensemble Mean
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https://www.cpc.ncep.noaa.gov/products/people/jszhu/seaice_seasonal/index.html

[- CPC model based forecasts call for a babanmal Arctic sea ice extent maximum in M26. ]
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Antarctic Sea Ice; NSIDC (https://nsidc.org/arcticseaicenews/)

Antarctic Sea lce Extent

(Area of ocean with at least 15% sea ice)
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— 2025-2026
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Southern Hemisphere Extent Anomalies Dec 1978 - 2025
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National Snow and Ice Data Center, University of Colorado Boulder
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Sea Ice Extent, Dec 2025

East
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South. America

West
Antarctica

median ice edge 1981-2010

National Snow and Ice Data Center, University of Colorado Boulder

Total extent = 9.2 million sq km

- Antarctic seaice extentwas 9.2 million
km?in Dec2025
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Indian Ocean
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Tropical Indian: SSTA, SSTA Tend.,&tRad,SfcFIx 925mb & 200mb WindAnom
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Last 3month Tropical Indian Ocean SST, OLR, and uv925 Anomalies:

Zonal contrasting SSTAs were stemgether witheasterly wind anomalies, featuring a negative phase of IOL
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Evolution of Indian Ocean SST Indices

Indian Ocean Dipcle Mode Indices DEC2025 S5T Anom. {°C)

(OISSTv2.1, 1991 —2020 Climatalogy)
= SETIZ [22—110E. 105—2]

1‘5—-.--------------------.--------------------.--------------------E--- 1l5
L LR R T T R T TP R T SR P PR R - o g g 1.2
¥ ‘”;l_.ll]l“i.'. """" i.'.'.'.;.;;';‘.;ll.llllnlll """"" llllln """ 0s
LSy -! ————————————————————————————————————— I ——————————————— | 0.8
IS E—— I S U S |
2022 2023 2024 2023 DTG 4 3 0.3
o WTIC [SO—FOE. 105—-10MN] . : : 40E GOE 120E -0.5
= 1‘?1I?IIIIIIIIIIIIIIIIIIII’IIIIIIIIZIfIfIIII'""'IfIfIIIIIIfIIIIIIfIII:IIIIIIIIIIIIIIf DEC2025 — DEC2924 S$ST Anom. —oe
o | A | 1 0 | 11 | [ S T et R -1.2
% DSJ-._..l-._._-._-—_!lll.llllllllllllll[l_r1ll. -.-.-m . -5
g -5 T T T e T T -2
N S SO SO T
—1= 2{3;22 L0235 2{);2-'1- 20;25 = pLLEELE S —28
I T
2.5 Dkl = wWTlho: — SETID [ |
> 1,5:Z.Z:::::ﬁ:ﬁ:ﬁ::::::ﬁ:ﬁ.:ﬁ::f:f:f:::::::.:f:f:f::::f:ﬁ:ﬁ::;:::::ﬁ:ﬁ:::ﬁ:ﬁ:f : .
T 1:ﬁ::::::ﬁ:ﬁ:ﬁ::::::ﬁ:ﬁ_:ﬁ”::::f:f' ""':f::::::f:ﬁ:ﬁ::f:::l:ﬁ:ﬁ::::::ﬁ:ﬁ:fI —
e oesl el Illll.l... mm_ | e BOE  @DE  1O00E  120¢
e | lllr.': ..... L] LS ~
-1 . o 5 5
1 3Gas . s | - NegativelOD indexweakened in Dec
Haosin [Z0E—11C20E, 30S— IR I 2025
osle - oa_sSRN_-DpEEEERl lam . ] . . . .
.|..|.._..__.___.....|n|||||||||||||..nn......., - Basinwide warming featured a positive
___________________________________________________________________ e Kphase of the IOBM. y

14— . . .
zoz2z2 Z0Z25 Z024 2025 2028




Tropical and North Atlantic Oces




Evolution of Tropical Atlantic SST Indices

THA [E0w—ZI0w, SHN—20M]

Monthly Trapical Atlantic SST Indices (1991 —2020 Climatalagy: C; ERSSTvA)
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- Slightly positiveSSTAs were observed in the tropical Atlantic in
Dec 2025.

- The relative ATL3 index (ATL3Global; Tan et al. 2023, GRL DOI:
10.1029/2023GL106511) wasarto-belowaveragen Dec2025.

Tropical Atlantic Variability region indices, calculated as the-aveaaged monthly mean SSTAE)(for the TNA [68V-30°W, 5°N-20°N], TSA [30N-10°E, 20S0] and ATL3 [ZW-0,

2.5°S2.5°N] regions, and Meridional Gradient Index, defined as differences between TNA and TSA. Data are derived from the Ote®/disS@Mcanomalies are departures from

the 19922020 base period means.
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SSTAsS In the North Atlantic & MDR

DECZ2025 SSTA (1991-2020 Climatelogy, °C; Dlv21 95%]
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NAO and SST Anomaly in North Atlantic

. BOM
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- Negative phase of NAO persisted
ol — = Bea . L T PG : Dec 2025 with NAOI =0.609.

- The prolonged positive SSTAs in the
middle latitudes were evident during the

Zonal Averaged Monthly SSTA in North Atbdantic {(BOw—20wW, C)
(O2.1 SST Arncomaly referr=ed to 1991 —Z2020 Climatology])
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Monthly standardized NAO index (top) derived from monthly standardizeen@®®eight anomalies obtained from the NCEP CDASPN-20°PN. Timelatitude section of
SSTAs averaged between 80°W and 20°W (bottom). SST are derived from the Olv2.1 SST analysis, and anomalies are degheur@8¥2020 base period means. |-




CFSv2 & NMME Atlantic SST Anomaly Predictions

NMMME Predicted SST Anomaly (°C)
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[- Atlantic Nifia-like cooling in the CFSv2 predictions wigsMay-Jun 2026, whillNMME predicts a neutral condition. ]
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