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Several descriptors of the ocean climate conditions are examined to déygidnhter-annual trend

and to track major changes that may affect the large pelagic ecosy8&ietails on the database and
methods used can be found in Mars&901{3 except that the surface temperature data set used to
compute the Dipole Mode Index is thersion 4 of the ERSST (Huang et al, 2015). All data have been
updated to August or September 2017 (depending on the dataset)

After the development of strong positive Indian Ocean Dipole during the second semester of 2015,
coinciding with highly negativimdian Oscillation Index and Southern Oscillation Index, the situation
reversed into a negative dipole phase in January 2016, reaching its mature condition in Julj/i2016
Indian Ocean dipole was back to neutral conditions in December 2016, and cahtimggow into
another positive status during the first quarter 2QXkakingn July 2017and gradually eturning to
neutral situation duringhe 3¢ quarter 2017(Fig.14). Current forecastgive a 5560% chance that La

Nifia develops during Octob&017through the first quarter 2018NOAA, 2017(Fig.5) By contrast,

most models predict a neutral dipole mode during tiequarter 2017(BaM, 2017)(Fig.6) The main
oceanographic features over 282017 are summarized as follo\{Sig. &-C):

9 The Indian ©ean surface warming that occurred from June 2015 to May 2016 (+1£°@®)
developed through the wholeceanbasin, therefore no significarEastWest temperature
gradientwasnoticeable

1 However, deepethan normalthermocline depth (+40 to +60 myvas doservedin several
locations ofthe West Indian OceafWIO)from November 2015 to April 2016.

9 During this warm episode, surface chlorophyll was lower than normal in the West and
Central Indian Ocean, denoting a lower surface ocean primary productivigreas normal
conditionsprevailedin the East Indian OcedElO)

1 The 2016 southwest monsoon (June to September) generated cool conditicn® ¢2°C)
with a strong Somalia upwellingshallowerthan normal thermocline depth in the WIO (rise
of 30-40 m) and anomalously deep thermocline in the El€efskning of 4660 m)

1 The surface chlorophyll was high in the WIO, especially duringAdglyst 2016, and
depleted in the EIQyff Sumaera (Indonesia)

1 Overall, sea surface temperature was normal durimg 4th quarter 2016and low anomalies
started to develop from February to May 2017 in the WIEPQ) in a restricted area (66°E
70°E / 0°10°N). The thermocline depth became shallower than normal in the West and
Central Indian Ocean from January to Ju®d 722 Sea surface chlorophyll was considerably
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enhanced (>0.4 mg.®) in the North Indian Ocean from September 2016 through March
2017. The chlorophyll hot spots were located in the Gulf of Aden, along the coast of Iran,
Pakistan, along the west coast ofdia and Sri LankaThe whole Arabian sea tha high
chlorophyll concentration over most of its area in Februsigrch 2017.

The yearly trend in chlorophyll concentration for 5 saeas distinguishes three groups with similar
patterns(Fig.89):

I Somalibasn (SOM) and Mzambique ChannédMOZ) are the most productive areas (0.30 to
0.54 mg.n?¥), as a consequence of the seasonal upwelling along the Somalian coast and the
intense mesoscale activity in the Mozambique Channel. The chlorophyll concentration has
steadily increased since 2014 in those regions;

1 West equatorial zone (WEQ) and Maldives (MAL) have intermediate values (0.11 to 0.22
mg.n1®); they havedisplayedsimilar yearly changes since 2005. However, for 2017 the
chlorophyll content continued to incese in WEQ whereas it declined slightly in MAL;

1 The East tropical region (ETR) is less productive than the two former groups, with values
ranging from 0.08o 0.12mg.n®). The chlorophyll concentration has steadily increased since
2014. The provisional itze for 2017 (Jarhug) equals the maximal level recorded in 1999.

The overall rate of change is defined as the increase or decrease in % from the avera@®1/98

For 2016, the rate is based on the annual average for the series, whereas it is basedlanuary
August average for 2017 to account for the incomplete data for that year (Table 1).For both years,
the primay productivity was above the hgear average, however the rate of increase has been
much higher for 2017 compared to 2016. Timdicatesbetter foraging conditions fointermediate

and high trophic levels.

The seasonal SST, 20°C isothermal depth and surface chlorophyll concentration for each of the 5 sub
areas, 1998017, are shown in Figs 10 to 14.

Table 1¢ Rate of change (in %) of ace chlorophyll concentration

SOM MAL WEQ ETR MOZ
2016 (all year) +2.4 +1.6 +9.6 +9.8 +9.9
2017 (JurAug) +12.1 +16.7 +3.9 +23.1 +5.6
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Fig.1¢ The Southern Oscillation Index(, January 1970 to August 2017 (top). The color shaded area represents
the 5month moving averagevhereas observed monthly values are shown in red.dgitdifio events correspontb
the extreme negative values whereas La Nifia events are described by the extreme positive values.

SOl Jan 2014Aug 2017

Fig2 - Non-smoothed monthly SOI for January 28Adgust 2017 (bottom)
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Fig.3- Indian Oscillation Indexdp) and dipole mode index (bottonaver theperiod Januaryt970¢ August 2017.

The shaded area of 1®la 5months moving averagevhereas observed monthly values are represented in red dots.
The DMI series istmonth moving averagé/Narm(cold)events are represented by negatiygositive) IOand
positive(negative)DMI. For a given anomaly, 10l and DMI are opposite sign.
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Fig.4-Nonsmoothed monthly 101 (left) and DMI (right) for January 2844ust 2017




a.n I I T | | 1 l | 1

HSIRICPC: |
ioynava | D oo

ol BTBTAVG. o]
GRCGEON | P

IOTC-2017-WPTT19-09

Dymamical Modsl:

*
*

o
1.5 cenbmes e e T
[ +]
20k R SR LS omiasas B o At ML U - o
o8s | FORECAST] i : s : s
2.5 | 1 | | 1 | 1 1 1 1
MJJ Jul JAS AS0O S0ON OND NDJ DJF JFM FMA MAM AMJ

+16
+1.2
+0.8
+04

00

-04

10D Index (°C)

-0.8
-1.2

-1.6

2017

2oia

NASA GMAD
NCEP CFSw2
JWA
BCG_CSM11m
SALIOKAL
LDEO
ALISPOAMA
ECMWWF
LIKMC

KRAR SNL
IOCAR ICM
COLA COShA
hetF-RANDE
CS-1A1-hiM
GFOL Cht2.1
CMC CANSIP
GFOL FLOR

™| statistical Modsi:

CPC MAKOY
CPG CA
CSU CLIPR
LIBG NNET
F3U REGR
LUCLA-TCO

Figh ¢ Mid-September 201®lume of Model ENSO predictions
(Source : Climatei&gnostic BulletinAug 2017 NOAA)

POAMA monthly mean |OD - Forecast Start: 24 SEP 2017

U 1 1 ' 1 T
Ensemble Member

B o—@ Ensemble Mean

—@ Past Analysis

0 © Month-to-date Analysis

T T T ! T

T T

Positive 10D

Negative 10D

2017

Copyright 2017 Australian Bureau of Meteorology

2018

b i 1 ' 1 L i 1 1 1 i 1 ' i
JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL

Base period 1981-2010

Fig.6 - Indian Ocean Dipole forecast analysis (Australian Bureau of Meteordlogy201y



Received: 11 October 2017
IOTC-2017-WPTT19-09

JUL 2015 APR 2015 JAN 2015

OCT 2015

Fig.7ac¢ Geographic distribution of anomalies for sea surface temperature (°C, left), 20°C isothermalrdepth
middle) and sea surface chlorophyll (mg,might) in 2015Grey shading indicates minor anomalies about the me
Thus, themore significant anomalies (colour shadiagg displayed.



