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This project to deliver real-time ocean monitoring products is implemented

by CPC in cooperation with NOAA's Ocean Observing and Monitoring Division (OOMD)
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Overview

> Pacific Ocean
O NOAA “"ENSO Diagnostic Discussion” on 8 June 2017 indicated

“"ENSO-neutral is favored (50 to ~55% chance) through the
Northern Hemisphere fall 2017.”

O Positive SSTAs persisted in the equatorial Pacific Ocean with
NINO3.4=0.46°C in May 2017.

O Subsurface ocean temperature anomalies were positive along the
thermocline in the equatorial Pacific in May 2017.

O Positive phase of PDO has persisted for 7 months with PDOI=0.96
in May 2017.

> Indian Ocean

0 SSTAs were positive in the west and negative in the east in May
2017.

> Atlantic Ocean

0 NAO switched to negative phase with NAOI=-1.72 in May 2017,
and SSTAs were positive in the tropical N. Atlantic.




Global Oceans




Global SST Anomaly (°C) and Anomaly Tendency

MAY 2017 SST Anomaly (°C)
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- Small SSTAs persisted in the
central tropical Pacific associated
with ENSO neutral, while positive
SSTAs presented in the Southern
American Pacific coast connected
with coastal El Nino.

- SSTAs in N Pacific were
associated with positive phase of
PDO.

- Both positive and negative SSTAs
were observed in N. Atlantic.

- In the Indian Ocean, SSTAs were
positive in the west and negative
in the east.

- SSTA tendencies in the central
and eastern equatorial Pacific and
along the American coast were
small.

- Positive SSTA tendencies were
dominant in the tropical Indian
Ocean.

-Negative SSTA tendencies
presented in the subtropical N.
Pacific and central N. Atlantic.

Fig. G1. Sea surface temperature anomalies (top) and anomaly tendency (bottom). Data are derived from the
NCEP OI SST analysis, and anomalies are departures from the 1981-2010 base period means.
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- Positive ocean temperature
anomalies presented along the
thermocline.

- Both positive and negative ocean
temperature anomalies were
observed in the Indian and
Atlantic Oceans.

- Ocean temperature anomaly
tendencies were negative in the
western-central Pacific and near
the American coast, positive in the
central-eastern Pacific, suggesting
an eastward propagation of the
positive anomalies.

Fig. G3. Equatorial depth-longitude section of ocean temperature anomalies (top) and anomaly tendency (bottom).
Data are derived from the NCEP's global ocean data assimilation system which assimilates oceanic observations into 6
an oceanic GCM. Anomalies are departures from the 1981-2010 base period means.




Tropical Pacific Ocean and ENSO
Conditions




Equatorial Pacific Ocean Temperature Pentad Mean Anomaly
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- Positive ocean
temperature
anomalies propagated
eastward and reached
the eastern Pacific,
while negative ones
emerged in the
central Pacific during
last month.

- There were some
differences between
TAO and GODAS.



Oceanic Kelvin Wave (OKW) Index
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- Negative OKW initiated in the mid-Mar and mid-May and positive OKW initiated in Apr
propagated eastward.

- (OKW index is defined as standardized projections of total anomalies onto the 14 patterns of Extended EOF1 of

equatorial temperature anomalies (Seo and Xue , GRL, 2005).)



Equatorial Pacific SST (°C), HC300 (°C), u850 (m/s) Anomalies
295 —2°N Average, 3 Pentad Running Mean
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SSTA in the eastern Pacific expanded westward and weakened in the last few months.

HC300A in the western and central Pacific as well as along the American coast weakened in last

- Basically, easterly (westerly) low-level wind anomalies presented in the western-central (eastern) equatorial
Pacific Ocean in May 2017.



Tropical Pacific: SST Anom., SST Anom. Tend., OLR, Sfc

Rad, Sfc Filx, 925-mb & 200-mb Winds

MAY 2017 SST Anom. (°C)

30N .
S0N ’ s '
10N -
R
108 *—E’ik’._ -
2051 (leh\ .
Ins . . ! ; '
a0E 120E  15OE 16D 1500 1200 90w
MAY 2017 OLR Anom. (W/m?%)
30N r

3

120E  150E 150 150W 120W 90w

925mb Wind Anom. {(m/s)

...............

rrrrrrrrrrrrrrrr

SIS
o o T
R LI T :ﬁ -
oS T T T — F’I = {
90E 120E  1540E 1E&Q 10 120 OO

24MAY2017 — 26APR2017 SST Anom. (°C)

SN

.
iy |

a

120E  150E 180 150 120W 90w
MAY 2017 SW + LW + LH + SH (W/

S0E

120E 150E

200 mb Wind Anom. {m/s)

S
S0E 150w 1200 0w

3 -

180 150W 120w

05 4— i

80E 120E  1530E SO

a
T

| o oh

DO mE

fndnimm it

Fig. P2. Sea surface temperature (SST) anomalies (top-left), anomaly 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), 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 NCEP OI 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 1981-2010 base period means.
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Evolution of Equatorial Pacific Surface Zonal Current Anomaly (cm/s)

U (15m), em/s, 2°5-2°N (Shading=Anomaly; Contour=Climatology)
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Heat (C/month)

NINO3.4 Heat Budget
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- Observed SSTA tendency
(dT/dt) in Nino3.4 region
(dotted black line) was
positive since Oct 2016,
consisting with the decay
of La Nina and transition to
ENSO neutral condition.
But total budget tendency
(solid black line) was
negative in May 2017.

- Zonal advection(Qu) was
near zero, meridional
advection (Qv) was
positive, while vertical
terms (Qw+Qzz) and heat
flux term (Qq) were
negative in May 2017.

Huang, B., Y. Xue, X. Zhang, A. Kumar, and M. J. McPhaden, 2010 : The NCEP GODAS ocean analysis of the tropical
Pacific mixed layer heat budget on seasonal to interannual time scales, J. Climate., 23, 4901-4925.

Qu: Zonal advection; Qv: Meridional advection;
Qw: Vertical entrainment; Qzz: Vertical diffusion

Qq: (Qnet - Qpen + Qcorr)/pcph; Qnet = SW + LW + LH +SH;
Qpen: SW penetration; Qcorr: Flux correction due to relaxation to OI SST




Evolution of Pacific NINO SST Indices
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Fig. P1a. Nino region indices, calculated as the area-averaged monthly mean sea surface temperature anomalies (°C)
for the specified region. Data are derived from the NCEP OI SST analysis, and anomalies are departures from the 1981-
2010 base period means. 14




North Pacific & Arctic Oceans




PDO index
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- Pacific Decadal Oscillation 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 index differs slightly from that of JISAO, which uses a blend of UKMET and OIvl and OIv2 SST. 16




North America Western Coastal Upwelling

Pentad Coaatal Upwelling for West Ceoast North America
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- 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. 17




Arctic Sea Ice Sea lce Extent, 06 Jun 2017

National Show and Ice Data Center
http://nsidc.org/arcticseaicenews/index.html

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

median ice edge 1981-2010

near-real-time data

Extent (millions of square kilometers)

8— 2017 VN Average Monthly Arctic Sea ice Extent
-= 2012 N May 1970 - 2017
——1981-2010 Median s

6 Interquartile Range

National Snow and Ice Data Center, University of Colorado Boulder

Interdecile Range

Mar Apr l May ‘ Jun I Jul

06 Jun 2017

- Arctic sea ice extent in May 2017 was smaller than
that in 2012.

Extent {milllors of square kilkomaters)

- Arctic sea ice extent for May 2017 was the fourth lowest in S L
the 1979 to 2017 satellite record for the month. 18




Arctic Sea Ice

2017 Arctic sea ice extent
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- Arctic sea ice melting has slowed this past month.
- May 2017 sea ice extent was the 4t" lowest in the satellite record which began in 1979
- Sea ice volume from PIOMAS remains at a record low

- Signs still point to a very low upcoming September minimum but experimental forecast is
no longer suggesting a new record. Summertime atmospheric conditions will ultimately
determine how fast the sea ice melts (note May 2017 extent is still less than May 2012).




May 2017 temperature and geopotential height anamolies

925 hpa temp. anom. (shaded, K), Year to year sea ice concentfration difference (%)
500 hpa height anom. (contoured, dm) June 6, 2017 minus June 6, 2016

- May 2017 925 hPa temperature anomalies were generally negative on the Asian side of
the Arctic and positive on the North American/Atlantic side.

- There was less sea ice melt in the North Atlantic, Kara Sea, and East Siberian Sea as
compared to last year. There is also more ice currently in the Beaufort Sea than last year
(2016 saw record early melt in this region).

- Ice concentration in the Chukchi Sea and Hudson Bay is lower than last year. The rapid
melt in the Chukchi Sea is “unprecedented” according to a recent NOAA report




Indian Ocean




Evolution of Indian Ocean SST Indices

Monthly Tropical Indian SST Anomaly
(Bar: 1381 —2010 Climaotolegy; Curve: Last 10 YR Climatclogy ) 30M MAY2017 SST Anom. (QC)
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Fig. I1la. Indian Ocean Dipole region indices, calculated as the area-averaged monthly mean sea
surface temperature anomalies (°C) for the SETIO [90°E-110°E, 10°S-0] and WTIO [50°E-70°E, 10°S-
10°N] regions, and Dipole Mode Index, defined as differences between WTIO and SETIO. Data are
derived from the NCEP OI SST analysis, and anomalies are departures from the 1981-2010 base period
means.
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Tr0plcal Indlan: SST MAY 2017 SST Anom. (°C) 24MAY2017 — 26APR2017 SST Anom. (°C)
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Fig. I2. Sea surface temperature (SST) anomalies (top-left), anomaly 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), 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 NCEP OI 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 1981-2010 base period means.




Tropical and North Atlantic Ocean




Evolution of Tropical Atlantic SST Indices

Manthly Tropical Atlantic SST Anamaly MAY2017 SST Anom. (°C)
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Fig. Ala. Tropical Atlantic Variability region indices, calculated as the area-averaged monthly mean sea surface
temperature anomalies (°C) for the TNA [60°W-30°W, 5°N-20°N], TSA [30°W-10°E, 20°S-0] and ATL3 [20°W-0,
2.59S-2.5°N] regions, and Meridional Gradient Index, defined as differences between TNA and TSA. Data are
derived from the NCEP OI SST analysis, and anomalies are departures from the 1981-2010 base period means.
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Zonal Averaged Monthly SSTA in North Atlantic (80wW—20w, C)
[(DIvZ SST Anomaly referred to 1981—2010 Climatology)

NAO and SST Anomaly in North Atlantic
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- NAO switched to negative phase
with NAOI=-1.72 in May 2017.

- SSTA was positive in the middle
latitudes and negative in the high
latitudes during last 3 years, probably

due to the impact of positive phase of

NAO.

Fig. NA2. Monthly standardized NAO index (top) derived from monthly standardized 500-mb height anomalies
obtained from the NCEP CDAS in 20°N-90°N (http://www.cpc.ncep.noaa.gov). Time-Latitude section of SST
anomalies averaged between 80°W and 20°W (bottom). SST are derived from the NCEP OI SST analysis, and
anomalies are departures from the 1981-2010 base period means.
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Fig. NA1l. Sea surface temperature (SST) anomalies (top-left), anomaly tendency (top-right), Outgoing Long-wave
Radiation (OLR) anomalies (middle-left), sea surface pressure anomalies (middle-right), sum of net surface short-
and long-wave radiation anomalies (bottom-left), sum of latent and sensible heat flux anomalies (bottom-right).
SST are derived from the NCEP OI SST analysis, OLR from the NOAA 18 AVHRR IR window channel measurements
by NESDIS, sea surface pressure and surface radiation and heat fluxes from the NCEP CDAS. Anomalies are
departures from the 1981-2010 base period means.




NOAA Outlooks of Hurricane Season in 2017
(http://www.cpc. ncep.noaa. gov/products/outlooks/hurrlcane shtml)

norR ~ . ;_'«_ -
7 N

2017 Atlantic Hurricane Season-Bu“t ok

Named storms
11-17

Hurricanes
5-9

Major Hurricanes

2-4

Near-normal M Below-normal season

Season probability

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

Atlantic 2017 1981-
predicti | 2010
on
(issued
on May
25)
Named 11-17 12.1
storms
Hurricanes 5-9 6.4
Major 2-4 2.7
hurricanes
ACE range of 75%-
the median, 155%
which
includes

Arlene in Apr
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Reasoning behind the outlook
NOAA's 2017 Atlantic hurricane season outlook reflects three
main factors during August-October:

(1) Either ENSO-neutral or weak El Nino conditions are
expected over the tropical Pacific Ocean (unfavorable),

(2) Near- or above-average sea-surface temperatures (SSTs)
across much of the Atlantic hurricane Main Development
Region (favorable), and

(3) Near-average or weaker-than-average vertical wind shear
in the MDR (favorable).

(http://www.cpc.ncep.noaa.gov/products/outlooks/hurricane.shtml) .



NOAA’s 2017 Hurricane Season Outlook

Atlantic
Central Pacific Ao Mo ormal O
Near- or Above-Normal (80%) Eastern Pacific 5.9 Hurricanes
5-8 TCs Near or Above-Normal (30%) 3.4 Migor Hinve ancs
e = e 75%.155% medn. ACE
6-11 Hurricanes
3-7 Major Hurricanes
75%-145% medn ACE

For 2017 the probabilities of each season type are:

Atlantic Eastern Pacific Central Pacific
Above Normal 45% 40% 40%
Near Normal 35% 40% 40%
Below Normal 20% 20% 20%

NOAA’s 2017 Atlantic and eastern Pacific seasonal hurricane outlooks indicate the likely ranges (each

with a 70% chance) of Named Storms, Hurricanes, Major Hurricanes and percentage of the median
Accumulated Cyclone Energy (ACE).

NOAA’s 2017 Central Pacific seasonal hurricane outlook indicates the likely range of Tropical Cyclones
(TCs), with a 70% chance. TC’s include tropical depressions, tropical storms and hurricanes.

http://www.cpc.ncep.noaa.gov/products/outlooks/hurricane.shtmi




ENSO and Global SST Predictions




NINO3.4 SST Anomaly (°C)

IRI NINO3.4 Forecast Plum

Mid-May 2017 Plume of Model ENSO Predictions
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Many models with ICs in May 2017 favor a weak El
Niho by the Northern Hemisphere summer 2017,
continuing through winter 2017-18.

NOAA “ENSO Diagnostic Discussion” on 8 June 2017

suggested that “ENSO-neutral is favored (50 to ~55%
chance) through the Northern Hemisphere fall 2017.”
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SST anomaly (°C)

Individual Model Forecasts: neutral or (boardline) El Nino
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CFS Nino3.4 SST Predictions from Different Initial Months

NINO3.4 SST anomalies (K)
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Large Uncertainty: 6 NMME Models with ICs in June 2017
(provided by Dr. Emily Becker)
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Anamalous Temperature (C) Averaged in 15—1N: MAY 2017
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Failure Forecast in 2012 with 1Cs in Mar-Nov 2012

NMME Forecast for Nino 3.4 IC= 201203
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Evolution and Forecast of
Coastal El Nino 2017
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Evolution of Coastal El Nino 2017
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Impact of Coastal El Nino 2017

https://www.google.com/search?g=coastal+el+nino+in+peru&source=Inms&tbm=isch&sa=X&ved=0ahU KEWiNr7P16Y3UAhVJJBAKHauianQiAUIBng&biW:1258&bih:878#imgrceredehKﬁﬂ_ztgl\/l



Unsuccessful Prediction of the Coastal SSTA
(NMME: IC=Sep2016, Lead 1, 3, 5, and 7 Months)
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Unsuccessful Prediction of the Coastal SSTA

(NMME: IC=Dec2016, Lead 1-4 Months)
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Low Skill of Predicting Coastal SSTA (NMME: AC; IC=Dec)

90N

NMME Forecast of SST Skill (AC) 1G=12 for Lead 1 Jan NMME Forecast of SST Skill (AC) IC=12 for Lead 2 Feb

90N

BON

30N

Ee s

308

605

905
0

BUE 170E 180 120w BOwW 0
] | | | | [ | mse=—
io 2a 30 40 5@ &0 70 80 40

|

30

w

9035
0

\ TR ST, Ny
N { 4_\_ 5 AL Froy o0
|\ s S

. A" s N S
- ‘.?"' .,'

55
P 0
e

90s r v r . T
5 o BOE 120E 180 120W B0 0
1 | R | | | | [ | [~
ia 5a 30 20 50 50 70 20 a0 10 20 30 40 50 60 70 80 a0

(http://www.cpc.ncep.noaa.qov/products/people/wwanqg/cfsv2 fcst history/)

44



Unsuccessful Prediction of the Coastal SSTA (CESv2: Ninol+2)
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Correlation Nino12 SST(K) {(~0Iv2)
CFSv2 (1982—2009)
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Coastal EI Nino in 1925 and 2017

Sea surface temperature anomalies
P Feb-aApr 1925
[

= Nino 3.4

Feb-aApr 2017
1]

o Nino 3.4

"
]

WNOmA Climate. gov

Difference from average (°C) Data: IGP
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ENSO forecasters in offices getting coffee (Author: Michelle L'Heureux)
(https://www.climate.gov/news-features/blogs/enso/enso-forecasters-offices-getting-coffee) 47
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“ In contrast to the extreme 1982-1983 and 1997
1998 events, this very strong “coastal El Nifio” in early
1925 was characterised by warm conditions in the far-
eastern Pacific (FEP), but cool conditions elsewhere in
the central Pacific.

... downwelling equatorial Kelvin waves had little role
In its initiation. Instead, ship data indicate an abrupt
onset of strong northerly winds across the equator and
the strengthening/weakening of the intertropical
convergence zones (ITCZ) south/north of the equator.

.... In summary, there are two types of El Nino events
with very strong impacts in the FEP, both apparently
associated with nonlinear convective feedbacks but
with very different dynamics: the very strong warm

ENSO events like 1982—-1983 and 1997-1998, and the
very strong “coastal” EN events like 1925.”

Fig. 2: Seasonal mean SST (°C) from ICOADS (colors, shown only
for at least three observations per grid cell) and surface wind vectors
anomalies (shown only for at least ten observations per grid cell and
a minimum magnitude of 1 m/s). Also shown is the SST anomaly
reconstruction HadISST 1.1 (contours; interval: 0.5 °C, slight
smoothing). The averaging periods are indicated in each panel.
(Takahashi, K. and Martinez, A. G., 2017: The very strong coastal El
Nifio in 1925 in the far-eastern Pacific. Climate Dynamics,

http://doi.org/10.1007/s00382-017-3702-1).
48



Statistically, coastal El Nino doesn’t lead to canonical El Nino
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CFS Pacific Decadal Oscillation (PDO) Index Predictions

from Different Initial Months

PDO is the first EOF of
monthly ERSSTv3b

standardized PDO index anomaly in the region of
s IG=Jan2014 53 IG=dulz016 a3 IG=Janfa1 7 [Gtiggl.s-moow, 20°N-

CFS PDO index is the
standardized projection
of CFS SST forecast
anomalies onto the PDO
EOF pattern.
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Fig. M4. CFS Pacific Decadal Oscillation (PDO) index predictions from the latest 9 initial months. Displayed are 40
forecast members (brown) made four times per day initialized from the last 10 days of the initial month (labelled
as IC=MonthYear) as well as ensemble mean (blue) and observations (black). Anomalies were computed with
respect to the 1981-2010 base period means.




CFS Tropical North Atlantic (TNA) SST Predictions

N oy TNA is the
from Different Initial Months SST anomaly
) ) ) averaged in
Tropical N. Atlantic SST anomalies (K) the region of
IC=Sep201 6 IC=Dec2d1 & 1C=Mar2017 5°N-20°N]. !
1.4 4 24
1 21 241
1.B 1.E 1.8
et 13 e L
e BN Y - Latest
-[:. _______________________________ .|:| _______________________________ -|:| _______________________________
s g °: CFSv2
’ zuu':"iTn ﬁlﬁ&{% PR JL o0 fé{% T 1% E.Jl.]ﬁ'{i? WPR UL OoT EJI.J-E'.{HE PR 1%% E.J'.Jﬁ'.{ﬂ? R AL oer Edhd{iﬂ T c .
predictions
|C=0t 201 B IC=Jan2917 |C=Apr2017
14 .4 2.4 II
b b i Ca
1.5 1.8 1.8
i3 : i ersistentl
et BERR e - S ey . P y
5 o e above
h JI:IIZIII:1:TH Z‘J{.}J‘r? N:I‘R I”I.L DE:T E‘J'[;:'PE R h lﬁ EJI.ZIJ\;“? N—I‘R JLIIL EI':'.“T EJI.ZIA:PH HFR ) Ec'ﬂb';];i 2%6:1"? JLIIL : EJI:'IA:‘{“E HR I SSTA
IC=MHaow201E IC=Fek2017 12=kMay2317 norma
: 4 :
1. 16 1.8 iN the
1. 1.5 1.5
3 nE 5 . |
;. S~ g b~ tropical N.
—[L.E 0.3 -0.3 ) °
B R SRR | SRR SRRl B | R R Atlantic in
acT SN BPR JUL acT AN BPR 0T JaN LPR JUL acT JEN BPR ooT i) PR JUL T AaN PR
2016 o7 LB 2016 2m? ma 16 2017 2013 2017
CFSv2 Individual forecast membera ——CF5y2 Forecaal eneemble mean Db earvations °

Fig. M3. CFS Tropical North Atlantic (TNA) SST predictions from the latest 9 initial months. Displayed are 40
forecast members (brown) made four times per day initialized from the last 10 days of the initial month (labelled
as IC=MonthYear) as well as ensemble mean (blue) and observations (black). Anomalies were computed with
respect to the 1981-2010 base period means.




-L.5

-k

=155

-1.E

NCEP CFS DMI SST Predictions from Different Initial Months

Indian Ocean Dipole SST anomalies (K)

[C=Sep201 6

IC=0ec2d1 &

[C=Mar2017

)
T
1.5
1
0.5
n
-D.5
-1

-1.3

U6 M PR JIL QGT WM APR oo N il
Jin T 16 wie  2oir L
[C=00t 20 B IC=Janz2017

2.5
z

1.5

1

0.5
1]
—0.5
-1
-1.3

our AN
wie  2ui7
|e=Apr2017

L& 05
1] 1]
-0.5 -0.5
Y Y
- ™ —1.55=T =T iy - " - —1.55= =T ™ - 0y "
1] H CT SN APR fiLLR acr it APR T SN PR dJuL ooT SN PR
AmMA M7 IME 1B 27 2018 e 207 a1a
IC=MNaovaiTl B 25 IC=Fekll17 e |T=May2317

1.5
1
0.5
i
-na
-1

0T JAN
2016 27

APR

FS5v2 Individual forecast members

-15

= = = = . =
T JAN JON
ME  Z7 20ME

APR

1.5

1

0.9
]
-Q.5
-1
-15

—CF 52 Forecast eneemble mean

GET AN WRR UL GET N AR
™M1e 207 2018
Obearvations

DMI = WTIO- SETIO

SETIO = SST anomaly in
[90°E-110°E, 10°S-0]

WTIO = SST anomaly in
[50°E-70°E, 10°S-10°N]

Fig. M2. CFS Dipole Model Index (DMI) SST predictions from the latest 9 initial months. Displayed are 40 forecast
members (brown) made four times per day initialized from the last 10 days of the initial month (labelled as
IC=MonthYear) as well as ensemble mean (blue) and observations (black). The hindcast climatology for 1981-
2006 was removed, and replaced by corresponding observation climatology for the same period. Anomalies were
computed with respect to the 1981-2010 base period means.
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NOTE: Since Aquarius terminated operations, the blended SSS
analysis is from in situ and SMOS only from June 2015. Please
report to us any suspicious data issues!

The negative SSS anomaly is in most area between
40°N and 60°N of the N. Pacific Ocean with the increase
of the freshwater flux in these region. The positive SSS
anomaly between 20°S to 10°N in most areas of the
Indian Ocean continues, especially in the central and
west basin. However, the precipitation increases in this
region. Therefore, such salinity increase is likely due to
the ocean currents/entrainments and/or mixing. The
SSS anomaly in the north region of Bay of Bengal is still
negative. The SSS in the north and east region of
Arabian Sea becomes fresher.
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Global Sea Surface Salinity (SSS)
Tendency for May 2017
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Global Sea Surface Salinity (SSS)

Anomaly Evolution over Equatorial Pacific

Sea Surface Salinity

2014

. Hovemoller diagram for
equatorial SSS anomaly (10°S- 2011
10°N);

. In the western equatorial Pacific

Ocean, from 120°E to 150°E,
the negative SSS  signal
continues. At the meantime, the
positive SSS anomaly in the
central equatorial Pacific region

2013

between 155°E to 170°W is 2015  da,
changing to neutral condition ke
this month. There is no ol
significant SSS change east of ‘

170°W.

2017
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Global SSH and HC300 Anomaly & Anomaly Tendency

MAY 2017 SSH Anomaly (em) MAY 2017 Heat Content Anomaly (°C)
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- The SSHA pattern was overall consistent with HC300A pattern, but there were many detailed differences
between HC300A and SSHA.

- Overall, both SSHA and HC300A were small in the tropical Pacific, consisting with neutral phase of ENSO.
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Warm Water Volume (WWV) and NINO3.4 Anomalies

- WWV is defined as average of depth
of 20°C in [120°E-80°W, 5°S-5°N].
Statistically, peak correlation of Nino3
with WWYV occurs at 7 month lag
(Meinen and McPhaden, 2000).

- Since WWV is intimately linked to
ENSO variability (Wyrtki 1985; Jin
1997), it is useful to monitor ENSO in a
phase space of WWYV and NINO3.4
(Kessler 2002).

- Increase (decrease) of WWV
indicates recharge (discharge) of the
equatorial oceanic heat content.

- Equatorial Warm Water Volume
(WWV) has been small since Dec

2016.

EL NINO

NINO3.4 degree
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|
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Fig. P3. Phase diagram of Warm Water Volume (WWV) and NINO 3.4 SST anomalies. WWYV is the average of depth
of 20°C in [120°E-80°W, 5°S-5°N] calculated with the NCEP's global ocean data assimilation system. Anomalies
are departures from the 1981-2010 base period means.
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GODAS OTA Projaction & E0Fa {0—459m, 25—2N, 1979—2012)
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Equatorial subsurface ocean
temperature monitoring: Right
now, ENSO was in recharge phase
since Nov 2016.

Projection of OTA onto EOF1 and
EOF2 (2S-2N, 0-459m, 1979-
2010)

EOF1: Tilt 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

Discharge process: heat transport
from equator to outside of equator:
Positive -> Negative phase of ENSO

For details, see:

Kumar A, Z-Z Hu (2014) Interannual and
interdecadal variability of ocean
temperature along the equatorial Pacific
in conjunction with ENSO. Clim. Dyn., 42
(5-6), 1243-1258. DOI:
10.1007/500382-013-1721-0.
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North Pacific & Arctic Ocean: SST Anom., SST Anom. Tend.,,
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- Positive
SSTA
associated
with so called
“Blob” in the
NE Pacific
disappeared.

Fig. NP1. Sea surface temperature (SST) anomalies (top-left), anomaly tendency (top-right), Outgoing Long-wave
Radiation (OLR) anomalies (middle-left), sea surface pressure anomalies (middle-right), sum of net surface short-
and long-wave radiation anomalies (bottom-left), sum of latent and sensible heat flux anomalies (bottom-right).
SST are derived from the NCEP OI SST analysis, OLR from the NOAA 18 AVHRR IR window channel measurements
by NESDIS, sea surface pressure and surface radiation and heat fluxes from the NCEP CDAS. Anhomalies are

departures from the 1981-2010 base period means.




Anomalous Depth (m) of 20C Isotherm: MAY 2017 Anomalous Depth (m) of 20C Isotherm: MAY 2012
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GODAS Temperature Anomaly (O*N), 2017 Jun 02 GODAS Temperature Anomaly (O°M), 2017 May 03

600

700

800
a00
1000 T T T T T T T T T 1000 ——— — —— T
J0E GOE 90E  120E 130E 180 150w 1Z20W 90w BOW  30W 0 JOE J0E GOE 90E 120E 150E 1BO  150W 120W  90W  60W  3OW 0
a0l [ T T T 0l T [ [ 7T -
-5 —4 -3 -2 -1 -05 0.5 1 2 3 4 5 -5 —4 -3 -2 -1 -05 0.3 1 2 3 4 5
S ) e g e
R 7 Yewm o6 '
3
8 5
1
E5 o)
o 2E o5
30 ﬁ< §§
L
-1
1 4
-3
2 b3

[
-

-4 -3 2 -1 RMOMI 1 3 6 4



Data Sources and References

e Optimal Interpolation SST (OI SST) version 2
(Reynolds et al. 2002)

e NCEP CDAS winds, surface radiation and heat fluxes
e NESDIS Outgoing Long-wave Radiation

e NDBC TAO data (http://tao.ndbc.noaa.gov)
e PMEL TAO equatorial temperature analysis

e NCEP’s Global Ocean Data Assimilation System
temperature, heat content, currents (Behringer and
Xue 2004)

e Aviso Altimetry Sea Surface Height

e Ocean Surface Current Analyses — Realtime
(OSCAR)

Please send your comments and suggestions to Yan.Xue@noaa.gov. Thanks!



