~ R
Global Ocean Monitoring:

Recent Evolution, Current Status, and Predictions
\_ Y,

g Prepared by A

Climate Prediction Center
(Extended Prediction Division, WPC)/NCEP/NOAA

/

July 10,2026

http://www.cpc.ncep.noaa.gov/products/GODAS/

This project, to deliver redime oceanmonitoring products, is implemented

08 b/ 9t AYy O22LISNIGAZ2Y GAGK bh!! Qa Df 20l f hogl-y




Outline

ﬂ)verview \

ARecent highlights
I Pacific Ocean

I Arctic & Antarctic Oceans
I Indian Ocean

I Atlantic Ocean

\AGIobaI SSTA Predictions /




Overview

A Pacific Ocean
I PositiveSSTAN the central and easternequatorial Pacificincreasedin Jun2026 with rNino3.4 = 1.0°Cin Jun
2026
I AstrongcoastalNiio hasdevelopedsinceFeb2026and continuedto growwith Nino 1+2=2.8°Cin Jun2026
i NOAAA& 9 b Diagnosticc A & O dzan Auk2g26 anticipated81% chanceof a very strong ElNifio during OND
season
I ThePDOhasbeenin a negativephasesinceJan2020with PDOE-1.2 in Jun2026
I Strongsubsurfacevarminghaspersistedin the centralnorth PacificOceansince2020
I MHWSswere activein the centralteasterntropical Pacificand nearthe Californiacoast
A Arctic & Antarctic Oceans
i TheaverageArcticseaice extentfor Jun2026was10.4 million km?, rankingasthe 3" lowestJunon recordsince
1979
i Antarcticseaice extentwas9.8 million km? in Jun2026, rankingasthe 6! lowestJunon recordsincel1979
I Thelatest NCERJFSbhasedforecastscallfor a below-normal Arcticseaice extentminimumin Sep2026
Alndian Ocean
I Basinwide warming persisted in Jun 2026, featured by-fogguency variations.
I Negative 10D index continued in Jun 2026.
A Atlantic Ocean
I SSTs were neaverage in the hurricane main development region in Jun 2026
I Strong MHWSs were observed near tivest of Mediterranean Sea and the Norway Sea.
I NAOswitched to a positive phase with NAOI = 0.4 in Jun 2026




Global Oceans
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Global SST AnomaRC() and Anomaly Tendency

JUN 2028 SST Anomaly (°CH
{1991 —-2020 Climatology)
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eastern equatorial Pacific Ocean.

- SSTAs were small in both the equatorial
Indian and Atlantic Oceans.

- Positive SSTAs continuously dominattesl

\mid-latitudes of theglobal oceans. /

K Positive SSTA tendencies continued intﬁ-
centraleastern equatorial Pacific Ocean.
- Strong warming tendencies were observec
In the north-eastern Atlantic Ocean
- Negative (positive) SSTA tendencies were
present in the centrakastern (western)

\tropical Indian Ocean. /

——

[ SSTAs (top) and SSTA tendency (bottom). Data are derived from the Olv2.1 SST analgsisi\adied are departures from the 192020 base period means] 0




LongitudeDepth Temperature Anomaly and Anomaly Tendency$PoN
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K Strongpositive temperature anomalg

were present in the eastern Pacific Ocean
GAOK YFEAYdzY | y2Yl f
in Jun 2026.

- Positive temperature anomaly
dominated in the equatorial Atlantic
Ocean.

- Strong positive temperature anomaly

Qas present in the eastern Indi@nean/

-

- Positive temperature anomaly tenden\cies
dominated in the Pacific and Atlantic
Oceans.

- Both positive & negative anomaly
tendencies were present in the Indian

{

Equatorial deptHongitude section of ocean temperature anomalies (top) and anomaly tendency (bottom). Data is from the NGIEAS Snomalies are 5
departures from the 1992020 base period means.




AVISO & GODAS SSH Anomaly (cm) and Anomaly Tendency
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K SSHs were above \

average in the
equatorial central and
eastern Pacific.

- Positive SSH anomaly
tendencies were
observed across most of

\the equatorial Pacificy




Global Monthly SST anomaly and Marine Heat \Waves

QISSTvZ2.1 JUNZ2026 SST Anom. (°C)
Hatch area: MHW on JUN-—-2026—30
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K MHWSs were observed in\
centrateastern tropical
Pacific, regions off the
Californian coast, west of
Mediterranean Sedhe
Norwaysea, and eastern

@rabian Sea. /

((Left panel) Monthly SST anomaly (shaded) and locations experiencing marine heat waves (hatched) by the end date i @lled i(right panel) SST evolution at a specific

location. Green line and blue line are theercentile and daily climatology, respectively. Shaded area denotes the periods experiencing MHW. MHW is defined asd prolong

warming exceeding 90percentile of daily SST for at least 14 consecutive days. Data is derived from NCEI OISSTv2.1 and the reference fe2aDis 199




Tropical Pacific Ocean and ENSO Conditic
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Evolution of relative Oceanic Nino index (RONI)

JUL 2022 - JUN 2026

Relative Monthly Nino 34 Anomaly (°C)
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Climatology base period: 1991-2020

https://cpc.ncep.noaa.gov/products/GODAS/multiSST_body.html

QC adopted ERSST RONI inm
monitor ENSO in Feb 2026.

-ERSST RONI =1.1

- The differences among indices
derived from different SST products
can exceed 0.3C.

- RONI isdefined as the conventional
Nifi03.4 index minus the SSTA
averaged in the whole tropics’{860,
20°S-20°N), and then renormalized to
have the same variability as the
conventional Nifio3.4 index

C

(https://Icpc.ncep.noaa.gov/products/ana
%_monitoring/enso/ronil) J




Evolution ofrNino (bar) & Nifo (line) SST Indices

Monthly Tropical Pacific SST Anamaly
(Shade:Relative NING  Green linea: Traditinal NING)
{Monthly QISST+2.1, 1991 —2020 Climatolagy)
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- A coastal Niflo has developed since Feb 2026, and
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-The tropical Pacific was much warmer in Jun 2026 thay

in Jun 2025. /

Nifio region indices, calculated as the aseeraged monthly mean SSTAS for the specified region. Data are derived from the Olv2.1 SST analysis, and -

anomalies are departures from the 192020 base period means.




Tropical Pacific: SSTA, SSTA Tend. StdBgd,SfcFIx 925mb & 208mb Winds:
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Last 3month Tropical Pacific Ocean SST, OLR, and uv925 Anomalies:
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Multiple Ocean Reanalydistercomparion D20 Anomaland ENS®recursors: WWV & CTF

Anomalous Depth (ms) of 20C Isotherm
(Hatched areas : Signal/ncise >1
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K Strong positive D20 anomaly propagated eastward and strengthened in the\
eastern Pacific during the last three month.

- Negative D20 anomaly developed in the north@fuatorial regions.
-WWYV index in Jun 2026 was 2nd highest Jun since 1993.
!CTP index in Jun 2026 was third highest Jun since 1993.
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Equatorial Pacific SSAQ) >~ H 1 x /
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- Westerly wind bursts (WWBs) were observed in the western equatorial Pacific in Jan, Apr and Jun 2026, contributing to th

eastward propagation of downwelling kelvin waves.

- Positive SSTAs east of date line increased rapidly in Jun 2026, consistent with strengthened subsurface warmingan the centr
eastern Pacific. o
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have persisted across most of
equatorial Pacific Ocean.
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North Pacific, Arctic, & Antarctic Ocec




Weekly SST anomaly and MHWSs in the North Pacific

Weekly OISSTv2.1 Anom. {(9C)
Hatch area: BMHW location

19 JUKN 2026

/- MHWSs persisted off the N
coast of California and
Mexico in Jun 2026.
Gy o Palt - MHWSs were present in the
FLAN/ T 1T ! westerncentral Pacific.
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(Left panel) Weekly SST anomaly (shaded) and locations experience Marine heat waves (hatched) by the date labelletd (nigi phnel) SST evolution at a specific location
Green line and blue line denote the seasondt pércentile and daily climatology, respectively. Shaded area denotes the periods experiencing MHW. MHW is defined as a discret ©
prolonged warmer than 90percentile of daily SST for at least 14 days. Data is derived from NCEI OISSTv2.1 and the climatology reference [de2i@2ds 199



Last 3month North Pacific SST, SLP, and uv925 anomalies
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North America Western Coastal Upwelling

Pentad Coasatal Upwelling for West Coast NMaoarth America

(M2 s,100m coaatine) Standard Positions of Upwelling Index Calculations
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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.

(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
- Climatologically upwelling season progresses from March to July along the west coast of North America from 36°N to 57°N. 0
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/- Positive temperature anomaly has \
persisted in the upper 100m since 2020,
and strong warming signal (>1.2 C) has
penetrated to 200m since 2024.

- Subsurface warming in the last six year

S

\is the strongest episode since 1979. /
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Two Oceanic PDO indices

SSTbhased PDO (Wen et al. 2014: GRL)

~~ 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

H300-based PDQ@Arun and Wen 2016:Mon.Wea.Rev.)

/The negative phase of PDO has\
persisted since Jan 2020 with PDG12
in Jun 2026

- Negative H30®ased PDO index has
persisted since Nov 2016, with HPDO =
2. inJun 2026

- SSThased PDO index has considerable
variability both on seasonal and decadal
time scales.

- H30GBbased PDO index highlights the
slower variability and encapsulates an

integrated view of temperature
Qriability in the upper ocean. /
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Arctic Sea Ice; NSIDC (https://nsidc.org/arcticseaicenews/)

Sea lce Extent, Jun 2026

Arctic Sea lce Extent
(Area of ocean with at least 15% sea ice)

aaaaaa

— 2026
-- 2012
——1981-2010 Average
+ 2 Standalrd Deviations

Extent (millions of square kilometers)

National Snow and Ice Data Center, University of Colorado Boulder

Apr May Aug
04 Jul 2026 median ice edge 1981-2010

National Snow and Ice Data Center, University of Colorado Boulder

Total extent = 10.4 million sgq km

Northern Hemisphere Extent Anomalies Jun 1979 - 2026

-

-The average Arctic sea ice extent for Jun 2026 wa
10.42 million kr, ranking the third lowest Juon
recordsince 1979.

- The downward linear trend through 2026 for Jun i
6.7% per decade relative to the 192010 average.

20

%

—20

1981-2010 mean = 11.8 million sq km
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

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

slope = -3.7 + 0.4 % per decade
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NCEP Arctic Sea Ice Extent (SIE) Forecast
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Experimental UFS initialized May 21-25, 2026

Arctic sea ice extent (SIE) forecast
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- NCEP UH$ased forecasts call for a belavormal Arctic sea ice extent minimum in Sep 2026
- The predicted minimum with ICs in Jun is similar with ICs in May.
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Antarctic Sea Ice; NSIDC (https://nsidc.org/arcticseaicenews/)

Antarctic Sea Ice Extent
(Area of ocean with at least 15% sea ice)
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1981-2010 mean = 13.4 million sgq km

1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

slope = -0.7 = 1.1 % per decade

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

Sea Ice Extent, Jun 2026

East
Antarctica

West
Antarctica

median ice edge 1981-2010

Total extent = 12.3 million sq km

National Snow and Ice Data Center, University of Colorado Boulder

- Antarcticseaice extentwas9.76 million
km? in Jun 2026 ranking the 6™ lowest

Junon recordsincel979
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Indian Ocean
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Evolution of Indian Ocean SST Indices

Degree C Degree © Deqree C

Deqree

Indian Ocean Dipcle Mode Indices
{QISSTv2.1, 1991 —-2020 Climatology)}

l--
5 SETIC [99-110E. 105-0] i
1.5 - ."____.__P_____._”“_____.J -------------------------------------------- : ----- :
L LR |||| II ---------- III il
_G|_5 _____________________________________________________________________________
e T 11
sl : : : : : |
) JUL JAN JUL JAN JUL JAN UL JAN \JLr
ZO22 ZO23 ZOZ24 2025 ZO2G
o WTID [SO—7CE. 10S—10N] 1 1
i -
T IIII """ 1
] il oo
DJ._-._-__!III. I II ll--*llll .f. !.:
N e 1 "
_1— -------------------------------------------------------------------------------
-1 JL;JL Jﬁ;xhl J'\;JL Jﬁ;xhl J'\;JL Jﬁ;xhl JL;JL Jﬁ;xhl i Jll
20232 20323 2024 2025 228 I I
g DMI_= WTIO — SETIO 1 I
4 e T I - 1
T T T
L n| -------------------------------------------- ]
651 - oo - - AR e e 1
a _.-.:I——J—. Ill..!. . EEN_ -:.
_051“" lIl! ________ 1| | LH LY
{7 - 1
ESCRTITE JAH JL'JL JAH JL'JL JAH JL'JL JAN LI §
2033 2023 2024 2025 2028 | I
, Basin [30E—1’IOE F0S—30M] - ]
T l
||I|||||||||||“ l| """""""" all
0.5 ----------------------- | ----- ]
: 1
AT JEN JOL JAH JOC .J.-'l:-.N JUL JaN e il

30HM
20N -
10N 1

EQ {

JUN2026 SST Anom. (°C)

105
205 4
305 =

EOE aoE 100E

3DNJuwzozﬁ — JUN2025 SST Anom. {°C)

Z0M
‘~._-12E.
EQT
105 1
205
SU5 —=

1.5
1.2
049
0.8
0.5
-0.3
-0
-0.&
-1.2
-1.5
-2
-2.5

Jun2026

andfeaturedby low-frequencyvariations

N
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- Basinwide warming increasedslightly in Jun 2026
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Tropical Indian: SSTA, SSTA Tend.,®tRad,SfcFlx 925mb & 200mb Wind Anomalies
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K Strong positive SST anoma@
were present in the western
Arabian Sea and southeastern
Indian Ocean.

- Lowlevel westerly wind
anomaly prevailed over the

\central equatorial Indian Ocean)
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Tropical and North Atlantic Oceg




Tropical Atlantic: SST, SST tend., TCHP, OLR, 200 hPa wind, wind share, heat dlezn& RH
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Top Row: SSTA (left; Ol SST), SSTA tendency (central), Tropical Cyclone Heat Potential anomaly (right; GODAS).
Middle row: OLR (left; CPC Blended OLR), NOAA/NCEP CORe UV200 (central), U¥RAB50 (right) anomalies.
Bottom row: NOAA/NCEP CORe SW+LW (left), LH+SH (central), Relative humidity at 700 hPa (right) anomalies|
Anomalies are departures from the 1Z80P0 base period means.
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Evolution of Tropical Atlantic SST Indices

Monthly Tropical Atlantic SST Anomaly
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NOAA 2026 Atlantic Hurricane Season Outlook

e

X7 2026 Atlantic Hurricane Season Outlook

Season Probability Named Storms

8-14
f-bh! l Q&4 2dzif 221 )éé
Hurricanes 2026 calls for 55% chance of a below
3-6 normal season, a 35% chance of a
nearnormal season and a 10% chan¢e
Major Hurricanes \of an abovenormal season. )

1-3

. Above Normal Near Normal j Below Normal

Be prepared: visit hurricanes.gov and follow NOAA’s @NWS and @NHC_Atlantic on X. May 2026

/ﬁ The Atl anti c s e as enarmal e tecoppeting factbrs.tEldNING is expredd m\developgwd
Intensify during the hurricane season, while ocean temperatures in the Atlantic are expected to be slightly warme
than normal and trade winds are likely weaker than average. El Nifio conditions tend to support less tropical|stor
and hurricanes, while war mer ocean temperatures |a

thtps://ww.noaa.gov/newelease/noaepredictsbeIownormaL2026atIantic-hurricaneseason) %

——




Evolution of SST anomaly in the North Atlantic
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Evolution of 200mE850mb Wind Shear Anomaly (m/s)

JUN WindShear Anomaly

200mb = 850mb Wind Shear Anom. (m/s): JUN 2026
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B
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K Statistically, vertical wind shear tends to enhance (Wezﬁn)
over the Hurricane Main Development region (MDR, green
box) during EI Nino (La Nifia) events.
- Vertical wind shear anomaly averaged over the MDR was
positive in Jun 2026, ranking the 8th largest on record sincg

1950.
- Negative wind shear anomaly was present over the Gulf qof
&merican and the Caribbean Sea. /
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[- One tropical storm formed in Jun 2026]

(https://en.wiipedia.org/wiki/2026_AtIantic_hurricane_season)

Atlantic Observations Outlook(May 21)

(By Jul 8) 55% belownormal
Total storms 1 8-14
Hurricanes 0 3-6

Major hurricanes 0O 1-3

19912020
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NAO and SST Anomaly in North Atlantic

Monthly Standardized MNAC
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- NAO index switched to a positive h

phase in Jun 2026 with NAOI = 0.4.

- The prolonged positive SSTAS in the

middle latitudes were evident during
the last 67 years.

- d Y,

A3 4

zazo 2021 2azz

| | |
—z.1 —1.8 —1.5% —1.2 —0.9 —0.6 —O0.5 0.3

Monthly standardized NAO index (top) derived from monthly standardizeen@i®®eight anomalies obtained from the NCEP COReIN-20°N. Timelatitude section of SSTAs averaged
between 80°W and 20°W (bottom). SST are derived from the Olv2.1 SST analysis, and anomalies are departures fror2@R6 b&@lperiod means. 6




ENSO and Global SST Predictio



GLOBAL SST Predictions For ASO 202&arituly Initial Conditions

CFSv2 o SFSBetal.l

Betal.l seasonal SST anomalies (K) @
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- Strong SST warming (>1C) is consistently predicted along the California coast, in the central N
Pacific and in the Arctic Ocean north of Eurasia.
- CFSv2 and SFS favor abnwemal SSTs across much of the Atlantic Ocean, while NMME predic;

https://www.cpc.ncep.noaa.gov/products/CFSV2/CFSV2  hitps://www.cpc.ncepoaagov/products/fore https://www.cpc.ncep.noaa.gov/products/NMME/

\near-or below normal SST near the equatorial Atlantic.




Individual Model rNino3.4 Forecasts:

NCEP CESV2: IC = 26 Junr5Jul 2026 NCEP SFSBetal.1 IC= 1 Jul 2026

https://www.cpc.ncep.noaa.gov/products/forecasts/sfs

https://www.cpc.ncep.noaa.gov/products/CFSv2/CFSv2_body.html beta/realtime/index.htm
BOM ACCESS-S2: IC=4Jul 2026 ECMWF SEASS: IC= 1 Jul 2026
https://www.bom.gov.au/climate/ocean/outlooks/?index= https://charts.ecmwf.int/?facets:%7B%22Range%22%3A%5B%228easonal%22%5D%73

nino34#tabs=Graphs




