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This project, to deliver real-time ocean monitoringproducts, is implemented 
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ÅPacific Ocean
ï PositiveSSTAin the central and easternequatorial Pacificincreasedin Jun2026 with rNiño3.4 = 1.0oC in Jun

2026.
ï A strongcoastalNiñohasdevelopedsinceFeb2026andcontinuedto growwith Niño1+2=2.8oCin Jun2026.
ï NOAAά9b{hDiagnostic5ƛǎŎǳǎǎƛƻƴέon 9 Jul2026anticipated81%chanceof a very strongElNiño during OND

season.
ï ThePDOhasbeenin a negativephasesinceJan2020with PDOI= -1.2 in Jun2026.
ï Strongsubsurfacewarminghaspersistedin the centralnorth PacificOceansince2020.
ï MHWswereactivein the central-easterntropicalPacificandnearthe Californiacoast.

ÅArctic & Antarctic Oceans
ï TheaverageArcticseaiceextent for Jun2026was10.4 million km2, rankingasthe 3rd lowestJunon recordsince

1979.
ï Antarcticseaiceextentwas9.8 million km2 in Jun2026, rankingasthe 6th lowestJunon recordsince1979.
ï ThelatestNCEPUFS-basedforecastscall for a below-normalArcticseaiceextentminimumin Sep2026.

ÅIndian Ocean
ï Basin-wide warming persisted in Jun 2026, featured by low-frequency variations.
ï Negative IOD index continued in Jun 2026.

ÅAtlantic Ocean
ï SSTs were near-average in the hurricane main development region in Jun 2026.
ï Strong MHWs were observed near the west of Mediterranean Sea and the Norway Sea.
ï NAO switched to a positive phase with NAOI = 0.4 in Jun 2026.
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Overview



Global Oceans
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-{{¢!ǎ ŜȄŎŜŜŘŜŘ мх/ ŀŎǊƻǎǎ ǘƘŜ ŎŜƴǘǊŀƭ ŀƴŘ 
eastern equatorial Pacific Ocean.
- SSTAs were small in both the equatorial 
Indian and Atlantic Oceans.
- Positive SSTAs continuously dominated the 
mid-latitudes of the global oceans.

- Positive SSTA tendencies continued in the 
central-eastern equatorial Pacific Ocean.
- Strong warming tendencies were observed 
in the north-eastern Atlantic Ocean 
- Negative (positive) SSTA tendencies were 
present in the central-eastern (western) 
tropical Indian Ocean. 
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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.



- Strong positive temperature anomalies 
were present in the eastern Pacific Ocean 
ǿƛǘƘ ƳŀȄƛƳǳƳ ŀƴƻƳŀƭƛŜǎ ƭŀǊƎŜǊ ǘƘŀƴ тх/ 
in Jun 2026.
- Positive temperature anomaly  
dominated in the equatorial Atlantic 
Ocean.
- Strong positive temperature anomaly 
was present in the eastern Indian 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 

dominated in the Pacific and Atlantic 

Oceans.

- Both positive & negative anomaly 

tendencies were present in the Indian 

Oceans.

6

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



- SSHs were above 
average in the 
equatorial central and 
eastern Pacific. 
- Positive SSH anomaly 
tendencies were 
observed across most of 
the equatorial Pacific.

AVISO & GODAS SSH Anomaly (cm) and Anomaly Tendency
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Global Monthly SST anomaly and Marine Heat Waves
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- MHWs were observed in 
central-eastern tropical 
Pacific,  regions off  the 
Californian coast, west of 
Mediterranean Sea, the 
Norway sea, and eastern 
Arabian Sea.

((Left panel) Monthly  SST anomaly (shaded) and locations experiencing marine heat waves (hatched) by the end date labelled in the plot.  (right panel) SST evolution at a specific 
location. Green line and blue line are the 90th percentile and daily climatology, respectively. Shaded area denotes the periods experiencing MHW. MHW is defined as a prolonged
warming exceeding 90th percentile of daily SST for at least 14 consecutive days. Data is derived from NCEI OISSTv2.1 and the reference period is 1991-2020



Tropical Pacific Ocean and ENSO Conditions
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- CPC adopted ERSST RONI index to 

monitor ENSO in Feb 2026. 

- ERSST RONI=1.1 C in Jun 2026.

- The differences among indices 

derived from different SST products 

can exceed 0.3C.

- RONI is defined as the conventional 

Niño3.4 index minus the SSTA 

averaged in the whole tropics (0o-360o, 

20oS-20oN), and then renormalized to 

have the same variability as the 

conventional Niño3.4 index 

(https://cpc.ncep.noaa.gov/products/ana

lysis_monitoring/enso/roni/)
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Evolution of relative Oceanic Niño index (RONI)

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



- rNiño34, rNiño3 and rNiño1+2 indices strengthen by 
ƳƻǊŜ ǘƘŀƴ лΦр х/ ƛƴ Wǳƴ нлнсΦ

- rNiño34 = -мΦм х/ ƛƴ Wǳƴ нлнсΦ

- A coastal Niño has developed since Feb 2026, and 
ŎƻƴǘƛƴǳŜŘ ǘƻ ƎǊƻǿ ǿƛǘƘ bƛƷƻ мҌнҐнΦу х/ ƛƴ Wǳƴ нлнсΦ

-The tropical Pacific was much warmer in Jun 2026 than 
in Jun 2025. 

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 rNiño (bar) & Niño (line) SST Indices



Tropical Pacific: SSTA, SSTA Tend., OLR, SfcRad, SfcFlx, 925-mb & 200-mb Winds: 

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 CPC Blended OLR, winds and surface radiation and 
heat fluxes from the NCEP CORe. Anomalies are  departures from the 1991-2020 base period means. 12
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Last 3-month  Tropical Pacific Ocean SST, OLR, and uv925 Anomalies:
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Multiple Ocean Reanalysis Intercomparion:  D20 Anomaly and ENSOPrecursors: WWV & CTP
(https://www.cpc.ncep.noaa.gov/products/GODAS/multiora93_body.html)

- Strong positive D20 anomaly propagated eastward and strengthened in the 
eastern Pacific during the last three month. 

- Negative D20 anomaly developed in the north off-equatorial regions.

- WWV index in Jun 2026 was 2nd highest Jun since 1993. 

- CTP index in Jun 2026 was third highest Jun since 1993.



Equatorial Pacific SST (oCύΣ нлх/ ƛǎƻǘƘŜǊƳ ŘŜǇǘƘ όƳύ Σ Ȋƻƴŀƭ ǿƛƴŘ ǎǘǊŜǎǎ  ό5ȅƴŜκŎƳнύ !ƴƻƳŀƭƛŜǎ 
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- Westerly wind bursts (WWBs) were observed in the western equatorial Pacific in Jan, Apr and Jun 2026, contributing to the 

eastward propagation of  downwelling kelvin waves.

- Positive SSTAs east of date line increased rapidly  in Jun 2026, consistent with strengthened subsurface warming in the central-

eastern Pacific.



TAO GODAS

- Positive temperature anomalies 

have persisted across most of 

equatorial Pacific Ocean.

- Volume of extreme subsurface 

ǿŀǊƳƛƴƎ Ҕтх/ ƛƴ ǘƘŜ ŜŀǎǘŜǊƴ 

Pacific increased over the last six 

pentads.
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Equatorial Pacific Ocean Temperature Pentad Mean Anomaly & Differences
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North Pacific, Arctic, & Antarctic Oceans
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- MHWs persisted off the 
coast of California and 
Mexico in Jun 2026. 
- MHWs were present in the 
western-central Pacific. 

Weekly SST anomaly and MHWs in the North Pacific

(Left panel) Weekly  SST anomaly (shaded) and locations experience Marine heat waves (hatched) by the date labelled in the plot. (right panel) SST evolution at a specific location. 
Green line and blue line denote the seasonal 90th percentile and daily climatology, respectively. Shaded area denotes the periods experiencing MHW. MHW is defined as a discrete 
prolonged warmer than 90th percentile of daily SST for at least 14 days. Data is derived from NCEI OISSTv2.1 and the climatology reference period is 1991-2020
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Last 3-month North Pacific SST,  SLP, and uv925 anomalies

C
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(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 coastal 
downwelling has dominated 
ǎƻǳǘƘ ƻŦ плхb ǎƛƴŎŜ !ǇǊ 
2026, favoring SST warming. 

North America Western Coastal Upwelling
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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 years 
is the strongest episode since 1979.

Subsurface Temperature Anomaly in the Northcentral Pacific
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- The negative phase of PDO  has 
persisted since Jan 2020 with PDOI = -1.2 
in  Jun 2026.

- Negative H300-based PDO index has 
persisted since Nov 2016, with HPDO = -
2. in Jun 2026.

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

- H300-based PDO index highlights the 
slower variability and encapsulates an 
integrated view of temperature 
variability in the upper ocean.

SST-based PDO (Wen et al. 2014: GRL)

H300-based PDO (Arun and Wen 2016:Mon.Wea.Rev.) 

Two Oceanic PDO indices

SST-based PDO 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 ERSSTv5 SST anomalies onto  the 1st EOF pattern. H300-based Pacific Decadal Oscillation is defined as the projection of monthly mean H300 anomalies 
from NCEP GODAS onto their first EOF vector in the North Pacific.  PDO indices are downloadable from 
https://www.cpc.ncep.noaa.gov/products/GODAS/ocean_briefing.shtml.
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Arctic Sea Ice; NSIDC (https://nsidc.org/arcticseaicenews/)

-The average Arctic sea ice extent for Jun 2026 was 
10.42 million km2, ranking the third lowest Jun on 
record since 1979.
- The downward linear trend through 2026 for Jun is 
3.7% per decade relative to the 1981-2010 average. 
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NCEP Arctic Sea Ice Extent (SIE) Forecast

https://www.cpc.ncep.noaa.gov/products/forecasts/sea-ice/seasonal/

- NCEP UFS-based forecasts call for a below-normal 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/)

- Antarcticseaiceextent was9.76 million
km2 in Jun 2026, ranking the 6th lowest

Junon recordsince1979.
25
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Indian Ocean
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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.

- NegativeIODindexcontinued,with IOD= -0.4хCin
Jun2026.
- Basin-wide warming increasedslightly in Jun 2026
andfeaturedby low-frequencyvariations.



- Strong positive SST anomalies 
were present in the western 
Arabian Sea and southeastern 
Indian Ocean.
- Low-level westerly wind 
anomaly prevailed over the 
central equatorial Indian Ocean. 
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Tropical Indian: SSTA, SSTA Tend., OLR, SfcRad, SfcFlx, 925-mb & 200-mb Wind Anomalies

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 CPC Blended OLR, winds and surface radiation and heat fluxes from the NCEP CORe. Anomalies are  departures from the 1991-2020 base 
period means.
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Tropical and North Atlantic Ocean
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Tropical Atlantic: SST, SST tend., TCHP, OLR, 200 hPa wind, wind share, heat flex, & RH anom. 

Top Row: SSTA (left; OI SST), SSTA tendency (central), Tropical Cyclone Heat Potential anomaly (right; GODAS).

Middle row: OLR (left; CPC Blended OLR), NOAA/NCEP CORe UV200 (central), UV200-UV850 (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 1991-2020  base period means.
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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.

- SSTs were near-to-above average in the tropical North and 
South Atlantic in Jun 2026.
- tƻǎƛǘƛǾŜ !¢[ о ƛƴŘŜȄ ǿŜŀƪŜƴŜŘ ƛƴ Wǳƴ нлнсΣ ǿƛǘƘ !ǘƭо Ґ лΦнх/Φ 
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NOAA  2026 Atlantic Hurricane Season Outlook

ñThe Atlantic season is expected to be below-normal due to competing factors. El Niño is expected to develop and 

intensify during the hurricane season, while ocean temperatures in the Atlantic are expected to be slightly warmer 

than normal and trade winds are likely weaker than average. El Niño conditions tend to support less tropical storms 

and hurricanes, while warmer ocean temperatures and low winds support a more active year.ò 

(https://www.noaa.gov/news-release/noaa-predicts-below-normal-2026-atlantic-hurricane-season)

- bh!!Ωǎ ƻǳǘƭƻƻƪ ƛǎǎǳŜŘ ƻƴ aŀȅ нм 
2026 calls for 55% chance of a below-
normal season, a 35% chance of a 
near-normal season and a 10% chance 
of an above-normal season. 
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Evolution of SST anomaly in the North Atlantic

- SSTA average in the hurricane main 
development region in Jun 2026 was 
much weaker than those in 2023-24. 
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Evolution of 200mb-850mb Wind Shear Anomaly (m/s)

- Statistically, vertical wind shear tends to enhance (weaken) 
over the Hurricane Main Development region (MDR, green 
box) during El Niño (La Niña) events.
- Vertical wind shear anomaly averaged over the MDR was 
positive in Jun 2026,  ranking the 8th largest on record since 
1950. 
- Negative wind shear anomaly was present over the Gulf of 
American and the Caribbean Sea. 
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2026 Hurricane Season Outlook

Atlantic Observations
(By Jul 8)

Outlook(May 21) 
55% below-normal

1991-2020

Total storms 1 8-14 14

Hurricanes 0 3-6 7

Major hurricanes 0 1-3 3

- One tropical storm formed in Jun 2026.

(https://en.wikipedia.org/wiki/2026_Atlantic_hurricane_season)
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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 CORe 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.

- NAO index switched to a positive 
phase in Jun 2026 with NAOI = 0.4.
- The prolonged positive SSTAs in the 
middle latitudes were evident during 
the last 6-7 years. 
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ENSO and Global SST Predictions
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GLOBAL SST Predictions For ASO 2026 with Early July Initial Conditions

https://www.cpc.ncep.noaa.gov/products/NMME/https://www.cpc.ncep.noaa.gov/products/CFSv2/CFSv2

_body.html
https://www.cpc.ncep.noaa.gov/products/fore

casts/sfs-beta/realtime/index.html

CFSv2 SFS-Beta1.1 NMME

- !ƭƭ ƳƻŘŜƭǎ ŦƻǊŜŎŀǎǘ {{¢! ŜȄŎŜŜŘƛƴƎ нх/ ƛƴ ǘƘŜ ŎŜƴǘǊŀƭ ŀƴŘ ŜŀǎǘŜǊƴ tŀŎƛŦƛŎΦ
- Strong SST warming (>1C) is consistently predicted along the California coast, in the central North 
Pacific and in the Arctic Ocean north of Eurasia. 
- CFSv2 and SFS favor above-normal SSTs across much of the Atlantic Ocean, while NMME predicts 
near-or below normal SST near the equatorial Atlantic.  
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Individual Model rNiño3.4 Forecasts:  Rapid Development Toward Very Strong El Niño Conditions by Sep-Oct

NCEP SFS-Beta1.1: IC= 1 Jul 2026

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

beta/realtime/index.html

NCEP CFSv2: IC = 26 Jun-5Jul 2026

https://www.cpc.ncep.noaa.gov/products/CFSv2/CFSv2_body.html

BOM ACCESS-S2: IC=4Jul 2026

https://www.bom.gov.au/climate/ocean/outlooks/?index=

nino34#tabs=Graphs

https://charts.ecmwf.int/?facets=%7B%22Range%22%3A%5B%22Seasonal%22%5D%7D

ECMWF SEAS5: IC= 1 Jul 2026


