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Overview

Pacific Ocean

C NOAA AENSO Diagnostic DiMacddk/s iindicaied on 9
N_E N S-@eutral conditions are favored to continue through at least
the Northern Hemisphere spring 2017, with increasing chances for
El Niflo development into the fall. 0

C Positive SSTAs  strengthened in the eastern tropical Pacific with
NINO3.4=0.14 °Cin Feb 2017.

C Subsurface ocean temperature warmed up mainly along the
thermocline in the equatorial Pacific in Feb 2017.

C Positive phase of PDO has persisted for 4 months with PDOI=0.73
in Feb 2017.

Indian Ocean

C SSTAswere near average in the tropical, and large positive in the
SW in Feb 2017.

Atlantic Ocean

C NAO hasbeenin positive phase since Dec 2016 with NAOI=0.69 in

Feb 2017, and SSTAs were mainly positive, especially in the middle
latitudes of N . Atlantic



Global Oceans




Global SST Anomal{Q) and Anomaly Tendency

FEB 2017 SST Anomaly (°C)

(1981—2010 Climatology) - Small SSTA presented in the
0N B s A == S central tropical Pacific associated
: with  ENSO neutral, while strong
BON T positive SSTA was observed in the
40N 1, S. American coast.
20N 1% - Positive SSTA in NE Pacific
EQ associated with ABIl obo
0% 4 phase of PDO) dismissed.
405 - - Horseshoe -like SSTA presented in
EOS . high latitudes of N . Atlantic
BOS - i - - In Indian Ocean, SSTAs were
40 GOE  1Z0E 160E 160W 120% B80W 40w O near average in the tropical, and
large positive in the SW in Feb
2017.

1.5 . Positive SSTA  tendencies
1-2 associated with La Nina decay

(.8 : )
| | . and possible EI Nino development
— 0.3 were observed in the eastern
1M —9.-3 tropical Pacific.
— —0.6

.| _5a - Negative (positive) SSTA
I —1.2 tendencies were observed in the

—-1.5 N. Indian, NW Pacific, and
tropical Atlantic Oceans (S.
Indian Ocean).
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Fig. G1. Sea surface temperature anomalies (top) and anomaly tendency (bottom). Data are derived from the
NCEP OI SST analysis, and a nomalies are departures from the 1981 -2010 base period means.




Global SSH and HC300 Anomaly & Anomaly Tendency
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- The SSHA pattern was overall consistent with HC3O00A 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.

- Small tendencies of SSHA and HC300A in the S. American coast may imply that the warming in the
region mainly confines in the surface.



Longitude -Depth Temperature Anomaly and
Anomaly Tendency in 2 0S-2°N
FEB 2017 Eq. Temp Anomaly {°C)

(GODAS, Clima. 81-10) b
B 2 - Positive ocean temperature

; anomalies  presented along the
z thermocline in the western and
:_LE eastern Pacific.
EM - Negative ocean temperature
1 anomalies presented in the
:j central Pacific .
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FEB 2017 — JAN 2017 Eq. Temp Anomaly (°C)

NI

i - Overall, ocean  temperature
3 anomaly tendencies were positive,
1 suggesting  a recharging of ocean

00

0 U heat content
" —05 - Both Indian and Atlantic Oceans
01 had negative tendencies along the

A0 - -3 thermocline.
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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 7
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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- Small positive ocean
temperature

anomalies in the

Pacific Ocean

persisted during last

month.

- There was little

eastward

propagation.

- Both the anomalous
pattern and

propagation are

comparable between
TAO and GODAS.



Oceanic Kelvin Wave (OKW) Index
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- Positive OKW in the central and negative ones in the eastern Pacific Ocean

Oct 2016.
- During Dec 2016

-Feb 2017, stationary variations were dominant.

-3

u}

a.B 0.5

emerged

(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).)
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Equatorial Pacific SSTQ), HC30(C) u850 (m/s)Anomalies

295 —2°N Average, 3 Pentad Running Mean

S5T Heaot Content s E0
FEEIECHE—,U‘«I' o - R o
MARZ01E - i B | — . A= Py
HE ' "-.I ~ -
APR2016 4 -
L
Mav2016{ a
JUN20164 C;\/;Mﬂ:_: <
JULZO164 g W
1 Q\Qa () C
AUG20O1E 4
SEPZ2016 - =
QCT2O16 41 D v
MW 20 16 5\:‘7 )
DECE{J'IE—I DU - )
JANZO1T D ,_,_j
L |
-~~
FEB2017 IL\ A
MARZO17 - , : 2, [ 1), , : J
120E 150E 180G 150WS 20w L@ 1Z0E 15 15|::-w~.-f___1_gg-w-fﬁjw
| ||
I E— — | I I I I I - (55 5 o ) S T B S Y D O S |
—538-3-25—2—1.%—1—024 0 0% 1 1489 2 2.5 3 A5 —14+-12=12—83 —-6— -2 0 2 4 B & 1012 -
s — — — — —  — N S 1 |
—21-1.5—1.5—-1.3—-0.9—0.6—-0.3 0O 0.z 4.6 bDE 1.2 1.% 1.8 21
- Positive SSTA in the eastern Pacific strengthened in last 2 months.
- Positive HC300A in the western Pacific also enhanced since Jan 2017 and negative anomaly transferred into

positive in the central and eastern Pacific in Feb 2017.

- Low -level easterly (westerly) wind anomalies were observed in the western (eastern) Pacific in Feb 2017,
favoring divergence in the central - eastern Pacific Ocean.



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

Rad, Sfc FIx, 925 -mb & 200 -mb Winds
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Fig. P2. Sea surface temperature (SST) anomalies (top - left), anomaly tendency (top -right), Outgoing Long
Radiation (OLR) anomalies (middle -left), sum of net surface short - and long
heat flux anomalies (middle -right), 925  -mb wind anomaly vector and its amplitude (bottom

anomaly vector and its amplitude (bottom -right). SST are derived from the NCEP Ol SST analysis, OLR
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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Global Sea Surface Salinity (SSS)

Anomaly Evolution over Equatorial Pacific

Sea Surface Salinity

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

A The anomaly evolution in this
region show some changes in this
month. In the western equatorial
Pacific Ocean, from 120°E to
150°E, the negative SSS signal
continues. However, at the
meantime, the SSS anomaly over
the central Pacific Ocean,
between 150°E and 180°E, is
likely becoming neutral in this
month. There are no significant
changes east of 170°W.
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Evolution of Equatorial Pacific Surface Zonal Current

Anomaly (cm/s)

U (15m), em/s, 2°S-2°N (Shading=Anomaly; Contour=Climatology)
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- The anomalous
currents showed
large differences
betweenOSCAR and
GODAS.

- Anomalous
eastward currents
were dominant in the
last few months in
OSCAR. That was
favorable for a
warming tendency in
the central and
eastern Pacific.

14



NINO3.4 Heat Budget

1.0+

- Observed SSTA
tendency ( dT/ dt)in
Nino3.4 region (dotted
black line)  was positive
since Oct 2016,
consisting with the

decay of La Nina.
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- Both dynamical terms
gﬂE'lﬂﬁ MAR AFR MAT JUN JUL AUC SEP OCT NOV DEC EJéﬂ FEB MAR (Qu, Qv, Qw+Qzz ) and
o ses heat flux te_r_m( | QQq)

qu were positive since Dec
— Qv 2016, consistent with
______ e the decay of La Nina.
EHE=Qu+@r+gw+iizz+g
...... 'l.'lT,-"rdt-

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
QQg: (Qnet - Qpen + Qcorr)/ ocph; Qnet=SW + LW + LH +SH;
Qpen: SW penetration; Qcorr: Flux correction due to relaxation to Ol SST 15




Warm Water Volume (WWYV) and NINO3.4 Anomalies

- WWV is defined as average of depth
of 20°C in [120°E80°W, 5°S5°N].
Statistically, peak correlation of Nino3
with WWV 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 WWV and NINO3.4
(Kessler 2002)

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

EL NINO

(NINO3.4 degree)

LA NINA

- Equatorial Warm Water Volume

(WWYV) has beemlmost no

change (small discharge) since

[NINO3.4, WWV]

Phase Space

—
1

o

DISCHARGE

24 -20 —-16 -12 -8 -4 0 4 g

(Warm Water Volume)

12 16 20
RECHARGE

24

Dec 2016.
Fig. P3. Phase diagram of Warm Water Volume (WWV) and NINO 3.4 SST anomalies. WWV 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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Equatorial subsurface ocean
temperature monitoring:
now, ENSO was in recharge

Right
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. DOL:

10.1007/s00382 -013-1721 -0.
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Degree C

Degree C

Degree C

Evolution of Pacific NINO SST Indices

Monthly Tropical Pacific SST Anomaly
(Bar: 1981—2010 Climatology; Curve: Last 10 YR Climatology)
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- Nino1+2, 3, and 3.4 indices were positive;  Nino4 was still
small negative in Feb 2017.

- Nino3.4= 0.14 °C in Feb 2017.

- Compared with last Feb, the central and eastern equatorial

2010 base period means.

S Pacific was much cooler in Feb 2017, associated with
11 . .
. . Im"\" 2015/16 El Nino and 2016/17 La Nina.
> =t
S o - The indices were calculated based on OISST. They may
—34 - .
i I i T i o i I have some differences compared with those based on
2013 20714 2015 2016 2017 ERSST.v4.
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 a nomalies are departures from the 1981 -
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North Pacific & Arctic Oceans




PDO index
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T T - The positive phase of
1] : ' : ' PDO index has
persisted 4  months

] since Nov 2016 with
1950 1985 1990 1995 2000 2605 2010 2015 PDO index =0.73 In
Feb 2017.

Cegree C

1st EOF of monthly ERSST v3b
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- Pacific Decadal Oscillation is defined as the 1 st 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 Olv1l and Olv2 SST. 20)




North Pacific & Arctic Ocean: SST Anom., SST Anom. Tend.,
OLR. SLP, Sfc Rad. Sfc Flx
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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 Ol 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. 21




Wh at Il S NBIl obo?

Persistent warm water mass in NE Pacific during 202015 (Bond et al. 2015).

0.3

Bond, N. A., M. F. Cronin, Hereeland, andN. Mantua (2015), Causesd impactof the 2014 warm
anomalyin theNE Pacific. Geophys. Res. Lett2, 3414 342(Q doi:10.1002/2015GL063306.
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Ocean Temperature Anomaly (40—50N, 150W—130W) (C, GODAS)

50

100

150 A

200 A

250 A

300 - , , .
2012 2013 2014 2015 2016 2017
e I [ I R R N S — —
-2 -1.5 -1 —0.5 —0.1 0.1 0.5 1 1.5 2

23



CESV2 predictions of SSTA in NE Pacific (30N, 150W130W)
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