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Anthropocene
ANFEH, A#iE

KZREBHMIKRDEL -ZEDGNTURIICABREREZERTHIN?
Under changes and variations of our planet Earth,

how can we develop sustainable human security?

ST AT SRR DR | LS AT AT R DB I EDELT S,
Sustainable future Earth needs sustainable future

Oceans.

FOT AT B TR B L E D &SR ERIRE S <EM 2
How should we develop our sustainable future in the

unique Asia-Pacific region?



UN Sustainable Development Goals
(BT RE G RAFE EZ)

adopted by the UN sustainable development summit
as the post 2015 development agenda
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Key sustainability challenges in Asia and the Pacific
FOT - ATRICH TR ORE

= Climate variability and extremes under climate change, and
related hazards and disasters from typhoons, floods and
landslides etc. = Increasing billion dollar climate and ocean
disasters

= Pressures of urbanization — megacities, health, pollution

= Values and lifestyles - social pressures, rapid growth in
economics, population, production, consumption, and global
connectivity

= Biodiversity loss in hot spots and unvalued/undervalued
ecosystem services

= Food, water, energy, land security nexus

= Resilience, vulnerability, productivity of coastal, marine and
terrestrial biomes
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Handardized Deperture

TIL=—=—aHRDEKXEH
Schematic picture of El Nino
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T)I———3lRZOHRRMADEE(E)
Global impact of El Nino
(Blue: cold area; Orange:warm area)
(Shaded:dry area; Cloud : wet area)
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El Nino, La Nina, Modoki

Schematic pictures

Nifio  Conditions
=

Ashok and Yamagata  Nature 2009



FAR—ILE—FRZDIERXE
Schematic picture of Indian Ocean Dipole
(discovered and coined by Saji et al. 1999, Nature)

Normal Conditions

1900-1999

HDFAR—ILE—F
Negative 10D

Now even |IOD Modoki
(Endo and Tozuka, 2016
Clim. Dynam.)

EDF AR—I)LE—F
Positive |IOD




FAR—ILE—FRROERIHADZE(E)

Global impact of Indian Ocean Dipole (boreal summer)

(Blue:cold area; Orange:warm area)

(Shaded:dry area; Cloud: wet area)
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Based on Saji and Yamagata, 2003, Climate Res.



Number of patients of hyperthermia (heatstroke)
BchpE &g  (mostly from NIES report)

Total Number of Deaths from 1968 to 2007: 6770
1982: 26 < El Nifio, 1994: 589 < 10D, 2004: 449 <El Nifio Modoki, 2007: 904 <La Nifa+IOD
2010: Number of serious patients 56184, Deaths 1745 < La Nifia+lO capacitor effect
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Droughts and Bushfires due to I0D event in 2006
FIEDEBMHRAK

Drought in Australia due to 2006 10D Bush Fire in southeast.Asia in 2006
Water and Agricultural problems Health and Transportation problems

Black Saturday Bushfires in Victoria, Australia ion Feb. 7, 2009
after 3 consecutive IODs in 2006,7, and 8
Burned down area: 4500Km? ; Death toll: 173> Immediate human security problem

More frequent 10D events
expected in warmer climate

Nature Geoscience
Cai et al. (2013)




2011 Thailand Floods |

e 2011 Flood Inundation in Thailand

Influences of La Nina and IPO
HREDYTSAF—2 DT

Source: U.S. Marines



Super typhoon Haiyan hit the Philippines in 2013

BRNI(3AS5A) 2013F118 EFE . ITAHFBHEE £980004

Record-breaking disaster

due to strong winds and storm surge
MACEHICEIKE

[EEEE-TEFY7) 2012511788 38500 ELE

Two major climate factors: La Nina
and a positive phase of Interdecadal

c e ) Pacific Oscillation
B S — v ERTEIRE




Clues to Supertyphoon’s Ferocity

Found in the Western Pacific
Dennis Normile, Science 342, 29 Nov. 2013
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Heated situation. Over 2 decades, a thickening layer of warm water (red) increased
the storm-driving heat potential (blue) at the latitudes Haiyan traversed.



Acceleration of the global warming in coming decades ?
1998F M it L\ TULI- i BKRER L D FiF (TR B H
Interdercadal Pacific Oscillation vs. Global warming

More extreme events expected by acceleration of Global Warming

(Kosaka and Xie, Nature 2013)
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BIEMHE (RERFEHIZED)
Agricultural loss in Japan (1971~2004)

Almost no harvest of rice in 1993 in Tohoku of Japan

19,000 Unit: almost equivalent to
US million dollars
12,500
Almost no summer in 1993 %

10,000
= El Nifio and negative 10D
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Winter Wheat Production in Australia



Australia Wheat Production

F—ALSVTDINERE
(based on ABS and US Dept. of Agriculture)
All major drops are related to Indian Ocean Dipole * and El Niflo * events

Australia Wheat Production by Year
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Wheat yield anomaly

at different phases of IOD and ENSO

A=AV T7DOINERIREZBERMIEZEENIRRDE R
(Chaoxia Yuan and T. Yamagata 2015, Scientific Reports)
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|OD is much more important than ENSO

in wheat yield in Australia
(C. Yuan and T. Yamagata, 2015)
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Early drought warning kept quiet

Signal failure

By XAVIER DUFF

AUSTRALIAN scientists
were warned as early as
March that Australia could
be heading back into
drought.

But the warning was kept under
wraps for fear that it would lead to
increased suicides in rural commun-
ities.

““I would warn against rushing to
a public announcement,’” one weath-
er scientist said in an email to

colleagues in June. ‘‘Seasonal pre-
dictions can be very upsetting to lhc
public who live in areas of nisk.”

Yet the secrecy came as grain
growers across southern Australia
— hopeful of a bumper season —
entered hedge contracts that have
since plunged the industry into $1
billion in debt.

The first warning that drought
may be returning was made by a
Japanese scientist during a meeting
of international weather experts in
March. At the ume, Australian
weather authorities were predicting
a wet La Nina year.

However, the Japanese scientist’s
warning that a warmer Indian Ocean
would knock out the La Nina winter
and spring rain has come true.

Prof Toshio Yamagata, from the
Japan Agency of Marine Earth
Science and Technology. predicted a
positive Indian Ocean Dipole, the
Indian Ocean equivalent of the
drought-inducing El Nino,

In an email to international col-
leagues on June 24, Prof Yamagata
again warned that the eastern Indian
Occan near Australia remained cold,
mirroring conditions of 1967.

That year, Victoria experienced a

severe drought and Melbourne had
its lowest rainfall on record.

I think we had better go ahead
about cautioning regional societies
about possible floods/drought/hot
conditions,” Prof Yamagata wrote.

A member of Prof Yamagata's
research team, Dr Swadhin Behera.
also suggested that the information
should be made public even if it was
not definite, so that people could

The Weekly Times
of Australia

24 Oct. 2007

24-2] Oct. 2007

make their own judgments.

He drew on the experience of last

year as an example.

*‘Last year (2006), becgren ~¢ +ha

Signal failure as drought warning kept quiet

debate early on during the
ment of IOD, we delayed
release until August,” [
wrote in an email to colle
» Continued Page 4

» Rule’s View, Page 15

» Editorial, Page 16

o From Page 1

*‘But probably because of the
delay, the announcement could
not be utilised by people who
were most affected by the 2006

“*Some of the farmers who
kept calling us almost on a daily
basis told us they could have
benefited had the information
about the 10Ds been passed on
to them based on our model

But Australian scientist Prof
Gary Meyers, from the Univer-
sity of Tasmania, who plays a
key role in monitoring interna-
tional weather patterns, wrote
back, arguing more evidence
was needed before rushing to an

*“1 would caution against rush-
ing to a public announcement,”
“Seasonal predictions
can be very upsetting to the
public who live in areas of risk.”

Prof Yamagata then agreed,
saying the release of such a
forecast might trigger suicides
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among Australian farmers.

But grain growers said any
hint pf another dry year could
have prevented some of the
huge losses they now faced.

Prof Meyers told The Weekly
Times that Prof Yamagata's
computer model had predicted a
positive 10D as early as March
but two other computer models
did not agree.

It was only in July that all the
models agreed and the warnings
of adverse Indian ocean tem-
peratures were given to the
Bureau of Meteorology. for its
seasonal forecasts.

Prof Meyers told The Weekly
Times this week that while it
turmed out the Japanese model
was correct and 1t appeared to
be a good model, it was still in
its early stages of development
and its reliability was uncertain,

Releasing what could be a
wrong forecast could cause as
many problems as not releasing
it, Prof Meyers said.

Monitoring and rescarch into
the Indian Ocean dipole was
still in its infancy and much
more data was needed for
scientists to predict  weather
patterns with it, he said.

David Jones, from the Bureau
of Meteorology’s National Cli-
mate Centre, said the bureau
factored in a range of Indian
Ocean data into their seasonal
outlooks.

“You could not rely on just
one model,” he said,

But he said most of the
bureau’s seasonal outlooks this
year had forecast below-
average rains.

Victorian Farmers Federation
grains group president  Geoff
Nalder said even with the uncer-
tainty of the models, farmers
should have been told of Prof
Yamagata's forecast, so they
could make their own judgments.

Many growers had forward
sold their crops in expectation
of at least an average year and
many had believed the predic-

2007 IOD / La Nina

Many newspapers In Japan

tions of a La Nina developing
and good rains with it.

“I'm very disappointed that
information was not widely
circulated,” Mr Nalder said.

“To have had a contrary
view to the one that we were in
for a bumper year would have
slowed the momentum to for-
ward positions and could have
saved many farmers hundreds
of thousands of dollars in wash-
ing out contracts.”

Birchip farmer Leigh Weir,
one of those unable to deliver
enough grain against forward
contracts, said knowing the
Japanese prediction would defi-
nitely have helped.

“If there were doubts about
the season, we would like to
have known and we would have
definitely reduced the amount
we sold forward and washed out
contracts much earlier than we
did,™ Mr Weir said,



Palm Oil Production in Malaysia



Impact on Malaysian economy

Malaysia low output pulls up
crude palm oil prices

The prices jumped 8.5% on Indonesia's plan to treble subsidy on biodiesel, price rise may
be capped on lower demand from India and China

Dilip Kumar Jha | Mumbai
February 11, 2015 Last Updated at 22:38 IST

agrmoneyecnm @8

HOME COMMODITIES COMPANIES MARKETS OPINION DATA CALENDAR

EIPRINTABLE VERSION EEMAIL TOA FRIEND EIRSS FEEDS 14:57 UK, 10t May 2016, by Agrimoney.com

Malaysian palm oil production sharply lower due to drought

RELATED ARTICLES

Palrm oil production in Malaysia, the world's second ranked producers,

is sharply down year on year, in the wake of regional droughts. Rl [

continue to find

supportfrom &sian
Malaysian palm oil production was down 23% year on year in April, &t drness

1.3 tonnes, the Malaysian Palm Oil Board said. : :
Malaysian palm ail

agrimoneycon @R

HOME COMMODITIES COMPANIES MARKETS OPINION DATA CALENDAR

EIPRINTABLE VERSION EIEMAIL TO A FRIEND BYRSS FEEDS 13017 UK, 10']'Feb2016,'b)' Mike Verdin

Palm output drop spurs talk of price premium to rival soyoil

Palm oil output in Malaysia made an even weaker start to 2016 than
expected, fuelling expectations of a drop in output this year — and P
potentially of prices gaining an, unusual, premium tothose of rival palm prices, even

SDy0i|. as futures hit
20-rnonth top

RELATED ARTICLES

Malaysia's palm oil production fell by 19.3%, manth on manth, in Palm oil futures fall
January, to 1. 13m tonnes, the Malaysian Palm Oil Board said. as China fears

Palm Oil Update: CPO Output Indonesia & Malaysia
Down, Price Up

29 Maich 2318 Do Magtry, B Nino, IoSiesel, Paln 08 industry, Sogbean OF. Palon O Price,
Paim O Production, Gaghl, Crode Paim OV, CPO, Malayala, Paim 08

Business News iorc susness - usiness news

Malaysian palm oil price drops for
sixth session as output seen rising

T e T O Y

Palm oil futures for August delivery on the Bursa Malayséa Derivatives Exchange fell 2.1 percent to 2,525 ringgit
(5618) per tonne at the closing trade. Traded volumes stood at 50,003 lots of 25 tonnes each, higher than the
2015 dally average of 44 600 lots.
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Plantation of palm trees (Lian Pin Koh et al.)
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Monthly FFB yield (1987-2014)

Average annual yields per hectare (1987-2014)

Indonesia and Malaysia account for
81% of the total global production of
palm oil,

Malaysia itself accounts for 39% of
world palm oil production and 44%
of world exports,

In 2011, accounting for USD
16.8 billion of Malaysia’s Gross
National Income,

Fresh Fruit Bunch (FFB): 88 million
Mg from 4 million ha. Average of
18.7 Mg ha! (source: MPOB).

C_ O Malaysia
D Peninsular
C_ O Sabah / Sarawak



Malaysia
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Lagged correlation between yearly FFB yield
(as in December) and different oceanic indices

- ENSO is the main mode explaining of yearly FFB yield



Water stress and temperatures constrain the yearly
FFB yields,

Solar radiation is not so limiting factor,

At annual time scale, ENSO during the previous
winter season is the main oceanic driver,

IOD also appears as a potential secondary oceanic
driver,

Ningaloo region might also play a role by modulating
the regional humidity flux.

- Statistical forecast
- Dynamical forecast



Forecast of yearly FFB yield in Malaysia

Training period:
21- 1987-2014
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—-> Linear model able to capture large
part of the interannual variability



Seasonal climate prediction
SINTEX-F1 coupled GCM

(developed at APL, JAMSTEC under the EU-Japan collaboration ; operational since 2005)

AGCM: ECHAMA4.6 T106L19 OGCM: OPA8.2 2°%(0.5°~2°) L31
With GM scheme

The mixed-layer scheme:1.5 closure model (Blank and Delecluse
1983)

Cumulus convection scheme: Tiedtk 1989
The Morcrette et al. (1986) radiation code.

Coupler
OASIS2.4

Every 2 hour
No flux correction
No sea ice model

*K Initialization: SST nudging system —>3D VAR
>k 27 ensemble members:

*K Climate drift: each lead time in a posteriori manner using hindcast outputs
*K Real-time seasonal forecast

(http://www.jamstec.go.jp/frcgc/research/d1/iod/seasonal/outlook
‘htmD



http://www.jamstec.go.jp/frcgc/research/d1/iod/seasonal/outlook.html

Early warning of abnormal seasons is now almost available!

SEZEBHER (KB, KE. ) ETDEED BT RIMNERERMIZATHEIC
http://www.jamstec.go.jp/frcgc/research/d1/iod/e/seasonal/outlook.html
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Rich Application

of Ocean and Climate Variability Prediction to Society
SBEHT A RTLOEAFAREY

Our societal, economic and industrial activities are highly vulnerable to abnormal seasons
and extreme events induced by climate variations rooted in the oceans under the changing
climate.

SURELDTTHILZRO-BEEROSBEEHNRR . TORRELTEZLIZTHORELBREZNUR. &
E.EREBIKRETLREEER RO,

To mitigate impacts from such extreme events and to achieve sustainable wellness
and well-being, to accelerate building an innovative climate prediction system by use
of ocean-atmosphere coupled general circulation models harnessing the real-time
satellite and in situ global observations and the simulation technology is urgent.

TOREEBRMLUESRARGREZEZZEMTHICIEIVTILEA LMERBAE SaL—2av B iiEHET HRRE
FRAKRERETVERAVEEFNESEER FTASRATLOBELZACRELH S,

This will lead to a good practice in demonstrating an active link between the
provision of services and the collection and processing of data, thus contributing to
decision-making.

CDVRTLRRY—ERET—SNR-DEBOBDERGRZRDREHZEA . BEREICEBRITSTHA,



Asia-Pacific Regional Contribution to Future Earth

SIMSEA

Sustainability Initiative
in the Marginal Seas of South and East Asia

(http://simseaasiapacific.org/)
RARUVR7O7OBALBIHIT R A= vFT

The idea was born at the 16™ Meeting of ICSU RCAP (Regional Committee for Asia and the Pacific)
in Seoul, Nov. 2013



Predicted Climate in 2017

http://www.jamstec.go.jp/frcgc/research/d1/iod/seasonal/outlook.html

Predictad MAM2017 temp2 anom. from 1jan2017 (9—member})

4 7 = S

Spring -l N M ) RE Sme g

=-0.9

-1z

R "‘5

BOE 120E

Predicted JJA2017 SST

70N f'a

Summer

e . -1.3 a
- = ' [} 80E 120E 180
R 1208 80 120w sow ] S0E 1208 T80 20w 50w

120 BOW

Fall




