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This project, to deliver real-time ocean monitoring products, is implemented
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. Recent highlights

— Pacific Ocean
— Arctic & Antarctic Oceans
— Indian Ocean

— Atlantic Ocean

Global SSTA Predictions
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Overview

* Pacific Ocean
— El Nifio conditions continued to grow in Oct 2023.
— The strong warming in the far eastern Pacific weakened in Oct 2023.
— NOAA “ENSO Diagnostic Discussion” on 9 Nov 2023 stated “El Nifio is anticipated to continue
through the Northern Hemisphere spring (with a 62% chance during April-June 2024)".
— The PDO has been in a negative phase since Jan 2020 with PDOI =-1.7 in Oct 2023.
— Strong subsurface warming has persisted in the central north Pacific Ocean since 2020.

e Arctic and Antarctic Oceans

— Average Arctic sea ice extent during Oct 2023 ranked the seventh lowest Oct since 1979.
— Antarctic sea ice extent remained at historical low level.

* Indian Ocean

— A positive Indian dipole event continued to develop in Oct 2023.

e Atlantic Ocean

—  SST warming in the north Atlantic during Aug-Oct 2023 hit the historical high for the same
season since 1982.

— Hurricane activity was active in Oct 2023.

— Marine heatwaves continued in west coast of North Africa, Caribbean and Labrador basin.




Global Oceans
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Global SST Anomaly (°C) and Anomaly Tendency

OCT 2023 SST Anomaly (°C)
(1991-2020 Climatology)
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- SSTs were above average across
most of the equatorial Pacific Ocean.
- Strong coastal El Nifo condition
weakened in Oct 2023.

- Positive SSTAs persisted in the North
Pacific.

- Positive SSTAs dominated the
Atlantic Ocean.

- Negative (positive ) SSTA were
present in the eastern (western)
Indian Ocean, reflecting a grow
positive Indian dipole event.

K Both negative and positive SSTA
tendencies were observed in the North
Pacific Ocean.

- Negative SSTA tendencies dominated
the North Atlantic Ocean.

-Negative (positive) SSTA tendencies
were present in the eastern (far

Qvestern) equatorial Indian Ocean.

[SSTAS (top) and SSTA tendency (bottom). Data are derived from the Olv2.1 SST analysis, and anomalies are departures from

the 1991-2020 base period means.




Global Monthly SST anomaly and Marine Heat Waves

0ISSTv2.1 0CT2023 SST Anom. (°C)
Hatch area: MHW on OCT-2023-31
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Longitude-Depth Temperature Anomaly and Anomaly Tendency in 2°S-2°N
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ﬁ?’ositive temperature

anomalies were present along

the central-eastern thermocline
in the Pacific.

- Negative(positive) temperature
anomalies were observed along
the eastern (western)
thermocline in the Indian Ocean,
favoring a positive 10D
development.

- Negative temperature anomaly
dominated the thermocline in
the Atlantic Ocean.

K Negative (positive) temperature\

anomaly tendency were observed
in the western and eastern
(central) thermocline in the
Pacific.

- Dipole pattern of anomaly
tendency continued in the Indian
Ocean.

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




Tropical Pacific Ocean and ENSO
Conditions



Tropical Pacific: SSTA, SSTA Tend., OLR, Sfc Rad, Sfc FIx, 925-mb & 200-mb Winds
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Westward Expansion & Evolution of Coastal El Nifio
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Equatorial Pacific SST (°C), HC300 (°C), u850 (m/s) Anomalies

2S—2°N Average, 3 Pentad Running Mean
Heat Content
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-Since Feb 2023, a set of westerly wind surges triggered downwelling Kelvin waves, helping to reinforce the subsurface
warming in the central-eastern Pacific.

- Westerly wind anomalies prevailed over most of equatorial Pacific Ocean in Oct 2023.

-Positive SST anomalies strengthened in the central and eastern Pacific in Oct 2023.
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Evolution of Equatorial Pacific Surface Zonal Current Anomaly (cm/s)

U {(15m), cm/s, 2°S—2°N (Shading=Anaomaly; Cantour=1993—2020 Clim)
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- Anomalous eastward currents were present in the equatorial Pacific in both OSCAR and GODAS since Feb 2023,

which were consistent with the growth of the positive SSTA.

- Anomalous eastward currents enhanced west of 150W in Oct 2023.
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Multiple Ocean Reanalysis Intercomparison: Temperature Anomaly and Tendency at Equator

Anomalous Temperature (C) Averaged in 1S=1N: OCT 2023 0CT 2023 - SEP 2023 15-1N Temp Anamaly (C)
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https://www.cpc.ncep.noaa.gov/products/GODAS/multiora93_body.html

Oceanic ENSO Precursors: WWV & CTP
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https://www.cpc.ncep.noaa.gov/products/GODAS/multiora93_body.html

Evolution of Pacific Nino SST Indices

Monthly Tropical Pacific SST Anomaly

0CT2023 SST Anom. (°C)
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- Nifo 4 and Nifio3.4 indices strengthened in Oct \
2023, with Nifio3.4 = 1.6°C.

- Positive Nino1+2 weakened in Oct 2023, with
Ninol+2 = 2.5°C.

- Compared with Oct 2022, the tropical Pacific was

- The indices may have differences if based on

much warmer in Oct 2023.

15

\different SST products.




Evolution of Pacific Nino SST Indices

Monthly Trapical Pacific SST Anomaly g
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https://www.cpc.ncep.noaa.gov/data/indices/RONI.ascii.txt
https://www.cpc.ncep.noaa.gov/data/indices/RONI.ascii.txt

2023 Pacific Hurricane Season Activities

@ NOAA’s 2023 Hurricane Season Outlooks

Above

30% 55% 50%
Normal

Ngf:"al 40% 3% 35%
Central Pacific
Above-Normal Season
4-7 Tropical Cyclones

Average is 4-5 TCs

Below

30% 10% 15%
Normal

Atlantic
Near-Normal Season
12-17 Named Storms

5-9 Hurricanes
1-4 Major Hurricanes
70%-145% Median ACE
Averages are 14 NS, 7 H, 3 MH

Eastern Pacific
Above-Normal Season

14-20 Named Storms
7-11 Hurricanes
4-8 Major Hurricanes
90%-155% Median ACE
Averages are 15 NS, 8 H, 4 MH

For the Eastern Pacific hurricane region, the outlooks indicate a 55% chance of an above-normal season, a 35% chance of a near-
normal season, and a 10% chance of an above-normal season. The odds for the Central Pacific are 50% for an above-normal

season, 35% for a near-normal season, and 15% for a below-normal season.
These outlooks are for the overall seasonal activity. They are not a hurricane landfall forecast.

https://en.wikipedia.org/wiki/2023 Pacific
hurricane season

Total storms 16 14-20 15

Hurricanes 10 7-11 8

Major 8 4-8 4
hurricanes 1



North Pacific & Arctic Oceans




Last 3- month North Pacific SST, SLP, and uv925 anomalies
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Subsurface Temperature Anomaly in the Northcentral Pacific
—

Anomalous Temperature (C) in [160E—150W, 30N—45N]

1979 —present
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Two Oceanic PDO indices

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

=3 $m0 1985 1990 1995 2000 2005 2010 2015 2020

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

1980 1985 1990 1995 2000 2005 2010 2015 2020

- The negative phase of PDO
has persisted since Jan 2020
with PDOIl =-1.7 in Oct 2023.

- Negative H300-based PDO
index has persisted since Nov
2016, with HPDO =- 1.8 in Oct
2023.

- 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

che upper ocean.
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North America Western Coastal Upwelling

Pentad Coastal Upwelling for West Coast Noarth America
{m3/s,/100mM ccaatine)

Total Upwelling

Standard Positions of Upwelling Index Calculations\

57N
54N A
S1N A
48N o
45M A
42M A
39N A
36N A
33N A
SON A
27N A
24N

H i i i i i
-145 140 -135 130 -12§ -120 -115 -110 -108

Longitude

APR A JUN JuL AUG
2023
Upwelling Anomaly

4

S7N

S4N A
STHN A
48N A
45N A
42N A
S9N A
36N A
33N A
3OM A
27N o
24N

- Anomalous upwelling
dominated along the
coastline in the second-
half of Oct 2023.
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Weekly SST anomaly and MHWs in the North Pacific

Weekly OISSTv2.1 Anom. (°C)
Hatch area: MHW location
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(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 90t percentile and daily climatology,
respectively. Shaded area denotes the periods experiencing MHW. MHW is defined as a discrete prolonged warmer than 90t
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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Sea Ice; NSIDC (https://nsidc.org/arcticseaicenews/)

Arctic Sea Ice Extent
(Area of ocean with at least 15% sea ice)
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- Average Arctic sea ice extent during Oct 2023 was 6.37 million square kilometers, the

seventh lowest Oct in the satellite record.
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Sea Ice; NSIDC (https://nsidc.org/arcticseaicenews/)

Antarctic Sea Ice Extent
(Area of ocean with at least 15% sea ice)
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-Antarctic sea ice extent was 15.79 million square kilometers on Oct 31, remaining at

record low levels.
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NCEP/CPC Arctic Sea Ice Extent (SIE) Forecast

UFS

Arctic sea ice extent (SIE) forecast

Experimental UFS initialized October 21-25, 2023
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- UFS forecasts suggest
SIE maximum in Mar

2023 will be close to

1991-2020 climatology.
U &

https://www.cpc.ncep.noaa.gov/products/people/jszhu/seaice seasonal/index.html
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Indian Ocean
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Evolution of Indian Ocean SST Indices
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Tropical Indian: SSTA, SSTA Tend., OLR, Sfc Rad, Sfc FIx, 925-mb & 200-mb Wind Anom.
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Tropical and North Atlantic Ocean




Evolution of Tropical Atlantic SST Indices
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- Strong positive SSTA in the tropical north Atlantic

weakened slightly in Oct 2023.

- Positive ATL3 index weakened in Oct 2023.




Tropical Atlantic: SST, SST tend., TCHP, OLR, 200 hPa wind, wind share, heat flex, & RH anom.
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Evolution of SST anomaly in the North Atlantic
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Evolution of 200mb-850mb Wind Shear Anomaly

_a—
200mb — 850mb Wind Shear Anom. (m/s): AUG—OCT 2023
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KStatisticaIIy, Wind shear tends to enhance \
(weaken) over the Hurricane Main
Development region (MDR,green box) during
El Nifio (La Nifa) events.

- Negative wind shear anomalies dominated
in the MDR during Aug-Oct 2023, favouring

\tropical storm development.
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2023 Atlantic Hurricane Season Outlook Update

2 \}:\ -

Attantic Huricane Season UutlogheR

Named storms

S9SN 7 2023 Atlantic Hurricane Seas

Hu[a_ricgnes AUGUST-10 UPDATE

ey Named storms
Major hurricanes Wt
1-4

Above normal Near normal Below normal

Season probability Hurrica“es

Be prepared: Visit hurricanes.gov and follow @NWS and @NHC_Atlantic on Twitter. May 2023 6 -1 1

Major hurricanes
Above normal Near normal Below normal 2

Season probability

Be prepared: Visit hurricanes.gov and follow @NWS and @NHC_Atlantic on Twitter.

/-NOAA forecasters have increased the likelihood of an above-normal Atlantic hurricane season from 30% in\
outlook issued in May to 60% in August outlook update.

- Main climate factors expected to influence the 2023 Atlantic hurricane activity are : the ongoing El Nifio,

the warm phase of the Atlantic Multi-Decadal Oscillation and record-warm Atlantic SSTs.

- Likelihood of greater activity rises due to record-warm Atlantic SST .
(https://www.noaa.gov/news-release/noaa-forecasters-increase-atlantic-hurricane-season-prediction-to-

\above-normal) )
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2023 Atlantic Hurricane Season Activities

~

/— By 6 Nov 2023, twenty
tropical storms formed, with
seven developing into
hurricane and three major

hurricanes.
N /

https://en.wikipedia.org/wiki/2023 Atlantic
hurricane season

Total storms 14-21 12-17
Hurricanes 7 6-11 5-9 7
Major 3 2-5 1-4 3

hurricanes 36



Weekly CGISSTv2.1 Anom. {(°C)

Hatch area: MHW location wa___ SSW-10W,10N-20N
— Climatology
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KStrong MHWSs has been\

persist near the west
coast of North Africa since

SHHIH

a0 30
18 OCT 2023

4 ¢

27 SEP 2023

the Caribbean and the

\Labrador basin. /

20N
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80N fgsee= o= 80N e
:g: 2 573: ‘ Apr 2023.
sow son - MHWSs continued near
30N, 30N
20N
10N
EQ

—2.5 —1.5 —0.9 —Q0.8 —0O.3 O.3 Cc.6 a.9 1.5 2.5

(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 90" percentile and daily climatology,
respectively. Shaded area denotes the periods experiencing MHW. MHW is defined as a discrete prolonged warmer than 90t
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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NAO and SST Anomaly in North Atlantic

— /
Monthly Standardized NAO BON
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A - Strong warming continued

T T 20;18 2579 2020 2027 20;2.2 zogz:s in the eaStern North Atlantic

| | | |
—-21 —1.8 —1.5 —1.2 —0.8 —0.6 —0.3 0.3 <.6 0.9 1.2 1.5 1.8 2.1

\ \Ocean. )




ENSO and Global SST Predictions



CFSv2 IC:Nov for DJF 2023

CFSv2 seasonal SST anomalies (K)

b _d
NWS/NCEP /CPC

Dec—Jan—Feb 2023/2024 Initial conditions: 270ct2023—5SNov2023

Last update: Tue Nov 7 2023
Initial conditions: 280ct2023-ENov2023

9 NWS /NCEP /CPC

CFSv2 forecast Nino3 SST anomalies (K)
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https://www.cpc.ncep.noaa.gov/products/
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NMME IC:Nov for DJF 2023
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https://www.cpc.ncep.noaa.gov/products/NMME/

CFSv2 and NMME SST predictions
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Uncertainty in ocean initial conditions and NMME forecasts

NMME Nino3.4 Fcst, IC=202311

Anomalous Temperature (C) Averaged in 1S—-1N: OCT 2023
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CFSv2 and CCSMA4 forecasts at different initial months
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JAN2020

JUL2020

JANZ2021 -

JUL2021 1

JAN2022

JUL2022 A

JAN2023 -

JUL2023

Impact of NSST cold bias on CFSv2

Monthly SST Anomaly Difference (°C) in Pacific equator [2s—2N]
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Bias pathway : NSST = CFSR=> CFSv2

Wen,C., A. Kumar, W. Wang, M.L. Heureux, PXie, Z. Hu and B.Katz (2022): Communicating uncertainty in
SST analysis. Extended Summary, Climate Prediction S&T Digest, 46th NOAA Climate Diagnostics and
rediction Workshop, Virtual Online, DOC/NOAA, page range. DOI: 10.25923 /rj6c-rk11
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Anomaly (deg C)

Individual Model Forecasts:

[ EC: Nifno3.4, IC=1 Nov 2023 ]

NINO3.4 SST anomaly plume
ECMWEF forecast from 1 Nov 2023

Monthly mean anomalies relative to ERA5 1981-2010 climatology
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IRI/CPC Nifio3.4 Forecast

Model Predictions of ENSO from Oct 2023

R
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Evolution of NINO34 & NINO1+2 in El Nino Years
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Comparisons among 1982,1997 and 2023 El Nifo events
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NMME Forecasts in the Indian Ocean

NMME Sea Surface Temperature Anomalies (DecC)
Dec2023—-Feb2024 Novermnber2023 initial conditions
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NMME Forecasts in the Atlantic Ocean

NMME Sea Surface Temperature Anomalies (DecC)

November2023 initial conditions
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CFS Pacific Decadal Oscillation (PDO) Index Predictions from Different Initial Months

standardized PDO index

IC=Jun2Q23

53 lFJfJ_L_AﬂZOQZ

3.5
3
2.5

K— CFSv2 )

predicts the
negative
phase of PDO
AN A N\ will continue
SHESs Tt S through

B T P e e e e i, e P s
N APR UL OCT Jan #PR JIL OCT N APR JUL GCT
3025 2024

JSN APR JUL OCT WN APR JUL GCT JAN APR JUL OGT "JAN APR JUL OCT 6N APR JUL OCT MN APR JUL OGT i
2022 2023 24 222 2023 2024 2

T

S e e ey o b e
AN APR JIL OCT 43N PR JUL OCT SN APR JUL OCT
2023 024

- o spring 2024
IC=0Cct2022 [C=0ctel2a *
3§ 35 3,5 e e e e
;¥ SRR 3 -1 I

Z

15

i

ns

D

-D.5

pit|

-15

-2

-Z.5 . - ¢ .

e QN APR JUL OCT JAN #PR JIL OCT AN APR JUL OCT

20 2022 202% 2024

——CFSv2 Individual forecast members —CFSv2 Forecast bneemble mean ——— Obesrvations




Apr 2024 Forecast Jan 2024 Forecast Nov 2023 Forecast

Jul 2024 Forecast

NOAA PSL Marine Heat Wave Forecasts

Probability (NMME start Oct 2023)
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ﬂ\IMME forecasts suggest

that MHW coverage will
remain elevated near 30% of
the global oceans through the
end of 2023.

- MHW conditions are
expected to persist in the
eastern tropical Pacific, central
North Pacific, Northwest
Pacific near Japan and tropical
North Atlantic through the end
of year.

- MHW condition will persist
in the Caribbean Sea through
the end of 2023 with70-100%

probability.

https://psl.noaa.gov/marine-heatwaves/#report

51




Acknowledgement
a)rs. Arun Kumar, Zeng-Zhen Hu, Jieshun Zhu reviewed PPT,\

and provide insightful suggestions and comments

¢ Dr. Pingping Xie provided the BASS/CMORPH/CFSR EVAP
package

+* Drs. Jieshun Zhu and Wangqiu Wang provided the upgraded sea
ice forecasts

Please send your comments and suggestions to:
Arun.Kumar@noaa.gov
Caihong.Wen@noaa.gov

Jieshun.Zhu@noaa.gov
\ Zeng-Zhen.Hu@noaa.gov /



mailto:Arun.Kumar@noaa.gov
mailto:Caihong.Wen@noaa.gov
mailto:Jieshun.Zhu@noaa.gov
mailto:Zeng-Zhen.Hu@noaa.gov

» NCEP/CPC Ocean Monitoring & Briefing Operation (Hu et al., 2022,
BAMS)
Weekly Optimal Interpolation SST (OlIv2.1 SST; Huang et al. 2021)
Extended Reconstructed SST (ERSST) v5 (Huang et al. 2017)
Blended Analysis of Surface Salinity (BASS) (Xie et al. 2014)
CMORPH precipitation (Xie et al. 2017)
CFSR evaporation adjusted to OAFlux (Xie and Ren 2018)
NCEP CDAS winds, surface radiation and heat fluxes (Kalnay et al. 1996)
NESDIS Outgoing L.ong-wave Radiation (Liebmann and Smith 1996)
NCEP’s GODAS temperature, heat content, currents (Behringer and Xue
2004)

VV VYV VYV VYV Y

»  Aviso altimetry sea surface height from CMEMS

»  Ocean Surface Current Analyses — Realtime (OSCAR)

» In situ data objective analyses (IPRC, Scripps, EN4.2.1, PMEL TAO)
»  Operational Ocean Reanalysis Intercomparison Project

http://www.cpc.ncep.noaa.gov/products/GODAS/multiora_body.html
http://www.cpc.ncep.noaa.gov/products/GODAS/multiora93 body.html



http://www.cpc.ncep.noaa.gov/products/GODAS/multiora_body.html
http://www.cpc.ncep.noaa.gov/products/GODAS/multiora93_body.html
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Global Sea Surface Salinity (SSS): Anomaly for October 2023

New Update: The NCEI SST data used in the quality
control procedure has been updated to version 2.1
since May 2020;

Enhanced fresh water flux (driven by strong
precipitation) continued during October 2023, across
the equatorial Pacific and Atlantic, creating freshened
SSS anomalies there. Strong convection shifted
northward over the tropical Indian Ocean, resulting
wet / dry precipitation anomalies there. SSS is
freshened over regions of wet precipitation, but
maintains weak negative anomaly over regions of dry
precipitation anomalies, likely attributable to other
oceanic processes (e.g. advection). Saltier SSS

\ anomalies are also observed over the Bay of Bengal
/

and the Gulf of Mexico.

/

SSS : Blended Analysis of Surface Salinity (BASS) V0.2
(a CPC-NESDIS/NODC-NESDIS/STAR joint effort)
ftp.cpc.ncep.noaa.gov/precip/BASS

Precipitation: CMORPH adjusted satellite precipitation estimates

Gvaporation: Adjusted CFS Reanalysis
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Global Sea Surface Salinity (SSS): Tendency for October 2023

ﬁrecipitation and ocean-going fres.h

water flux anomalies enhanced
substantially over the tropical
eastern Pacific off the coast of
central America, resulting in
freshening SSS tendency there.
Saltier SSS tendencies, meanwhile,
are observed over the Bay of
Bengal, consistent with the

@dencies of Precipitation and E-Iy
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Monthly SSS Anomaly Evolution over Equatorial Pacific

NOTE: Since June 2015, the
BASS SSS is from in situ, SMOS
and SMAP; before June
2015,The BASS SSS is from in
situ, SMOS and Aquarius.

* Hovermoller diagram for
equatorial SSS anomaly
(5°S-5°N);

* Freshened SSS anomalies
over the western and
central equatorial Pacific
(130°E-170°W) continued
and are further enhanced
as a result of the strong
ITCZ activities during
October 2023. Saltier SSS
anomalies over the eastern
equatorial Pacific continues

\weakening. /

Sea Surface Salinity

-1 =05 -0.2 -0.1 -0.05 0.05 041 0.2 0.5 1
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Pentad SSS Anomaly Evolution over Equatorial Pacific

/Figure caption:

equatorial (5°S-5'N) 5-
day mean SSS, SST and

precipitation anomalies.

The climatology for SSS
is Levitus 1994
climatology. The SST
data used here is the
OISST V2 AVHRR only
daily dataset with its
climatology being
calculated from 1985 to
2010. The precipitation
data used here is the
adjusted CMORPH
dataset with its
climatology being
calculated from 1999 to

@13.

~

Hovermoller diagram for

/

38S (PSS—-78) SST (°C)
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AVISO & GODAS SSH Anomaly (cm) and Anomaly Tendency

— ™~

OCT 2023 SSH Anomaly (cm) OCT 2023 — SEP 2023 SSH Anomaly (cm)
(climo. 1993-2020) (limo. 1993-2020) \
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- SSHs were above normal in the equatorial Pacific in GODAS & AVISO.

- The tendencies indicated an increase (decrease) of SSH in the eastern (western) tropical
Pacific.
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Evolution of Monthly Mean Zonal Wind Stress Anomaly across [55-5N]

Monthly Mean TAUX(shaded) & SST(contour) Anomaly(S5S—5N: 1991 -2020 Climatology,
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[ Data source: NCEP R2 reanalysis ]



Evolution of Monthly Mean D20 Anomaly across [2S-2N]

Monthly Mean D20(shaded) & SST(contour) Anomaly (25—2N: 1991-2020 Climatology)
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Pacific Decadal Oscillation (PDO) Index
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North Pacific & Arctic Ocean: SSTA, SSTA Tend., OLR, SLP, Sfc Rad, Sfc FIx Anomalies
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Hurricane-friendly Climate Conditions

Humcane fnendly climate conditions during “active” eras: warm phase of AMO

T\MMRWMWDMMRMW%&R “”;¢
-2 — Main Deve!opment Region / /- ‘

“w surface trade winds upper-level easterlies
weaken extend farther west

*(Gerry Bell,2014)
https://www.climate.gov/news-features/blogs/enso/impacts-el-ni%C3%B10-and-la-ni%C3%B1a-hurricane-
season

Established theories:

*Warm phase of Atlantic Multi-decadal Oscillation (AMO)
*Warmer SSTs across the Atlantic hurricane main development
region

*Reduced wind shear (i.e ENSO impact)

*Stronger West African monsoon
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N. Atlantic: SST, SST tend., OLR, SLP, & heat flex anom.
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CFS Nino3.4 SST Predictions from Different Initial Months

IC=Feb2023

NINO3.4 SST anomalies (K)

IC=May2023
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NCEP CFS DMI SST Predictions from Different Initial Months

— ——
Indian Ocean Dipole SST anomalies (K)
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NMME forecasts from different initial conditions
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