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n Background vy

Numerous investigators have shown that ENSO
cycles (consisting of El Nino and La Nina phases)
have significant relations with and impacts on
climate, environment, and socio-economic aspects
in the Asian and western Pacific countries and
regions, such as Indonesia, Philippines, Malaysia,
Vietnam, Thailand, Australia, Japan, Korea and
China. It may cause droughts, floods, cold injuries,
heat waves, landfall of typhoons as well as forest
fires in the Asian and Pacific region, thus bringing
about huge SOCio—economic losses and
deterioration of environment to these regions.

(To be continued)



n Background vy

For instance, recent statistics data
have shown that due to the effect of
1997/1998 El Nino event, global and
regional climate changed abnormally,
and large-scale severe natural disasters
caused 4,829,884 persons to be
homeless and direct economic losses up
to US$33.9 billions.

(To be continued)



n Background vy

It has been found that there are some
definite correlative relationships between
the onset, maturity and decay of ENSO,
and precipitation patterns, activity of
tropical cyclones the intensity of winter
and summer monsoon over Asia.

(To be continued)



n Background vy

On the other hand, the sea surface
temperature anomaly (SSTA) in the western
Pacific Ocean may exert a teleconnection effect
on the weather and climate in East Asia through
PJ] (Pacific-Japan) pattern or Walker circulation.
The thermal regime of the warm pool and the
convection activity in the region around
Philippines play important roles in affecting the
seasonal and interannual variability of the East
Asian summer monsoon.

(To be continued)



n Background vy

Therefore, from the unique regional view-point, it
is an urgent task to set up a network system for
monitoring and predicting sea temperature of the
warm pool in the western Pacific Ocean and its
relationship to the summer monsoon activity. It is very
necessary to improve our understanding and
knowledge in these fields and very essential to enhance
the monitoring and prediction of ENSO events and SSTA
on the warm pool over the western Pacific Ocean at the
seasonal and interannual time scales with necessary
related information, products and data sets distributed
to APN countries/regions via an Internet network, thus
leading to improvement of seasonal and interannual
prediction of monsoon activity and significant climate
events in this region.
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(left) EI NINO-related winds, equatorial Walker circulation,
and subsurface ocean structure;

(middle) Mean tropical Pacific rainfall, winds, and subsurface
ocean structure;

(right) LA NINA-related winds, equatorial Walker circulation,
and subsurface ocean structure



The Warm Pool Of The Western Pacific Ocean
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Societal Impacts from 1997/98 El Nino @ )’
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WARM EFISODE RELATIONSHIPS DECEMEBER -FEBRUARY




El Nino (Left ): Mild weather in western North America
and cold weather in Southeastern US.

La Nina (Right): Cold weather in western North
America area and mild and dry weather in Southern US.
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The distribution of atmosphere circulation anomaly in the
Northern Hemisphere as the convective around Philippine
enhances in summer



S formation and SST
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Locations of initial
tropical storm formation
and SST anomalies
(contours with units of
'C) 1n peak season (July-
September) during (a)
the six strongest El Nino
years (65,72,82,87,97)
and (b) the six strongest
[La Nina years
(70,73,75,88,98,99).

The straight solid lines
indicate boundaries of
sub-regions of the

western North pacific.
(From Bin Wang, 2002)



During strong El Nino (La Nina) years, the TS formation in the
SE and NW quadrant exhibits a dipole anomaly pattern with
enhanced (suppressed ) formation in the SE (NW) quadrant. In
the SE quadrant, the 5 warmest years have 31 TS formations
while the 6 coldest years have only 2. In the NW quadrant, the
situation reverses with 28 TS forming during the cold years while
only 7 during warm years. In addition, about 75% of the TS
formed north of 17N during the cold years, while 74% formed
south of the 17N during the warm years. The seasonal mean
latitude of TS formation during the peak season 1s highly
correlated with NINO3.4 SST anomaly (correlation coefficient r=
-0.80). The mean longitude of TS formation during the late
season 1s also significantly correlated with the SSTA 1n NINO3.4
regions ( r=0.68) . Consistent with the dipole pattern, the July-
September 1s 18 longitude eastward during strong El Nino
compared with strong La Nina.



(a) September-
November TS
tracks during
the six
strongest warm
years.

(b) The same as in
(a), but for six
strongest cold
years.

(From Bin Wang,
2002)

The TS tracks differ substantially between the strong warm and
cold year. During El Nino fall, the number of TSs that formed
south of 15N and recurved northward across 35N 1s 2.5 times that
during cold years.



INTENSITY INDICATOR OF ENSO EVENTS CLASSIFIED BY
SYNTHESIZED AIR-OCEAN INDEX

Class Very Strong | Moderate | Weak Very
Strong Weak

Warm =20 | 1.9~1.0 | 0.9~-0.9 |-1.0~-1.9 | <-2.0
Event

Cold <-2.0 |-1.9~-1.0| -0.9~0.9 | 1.0~1.9 | =2.0
Event




CLASSIFICATION OF ENSO EVENTS

ONSET &END DUR. | PEAK('C) | PEAK SSTA SYN. INT.| ONSET

MON. INT. TYPE
1951.06- 8 1.0 11 W W E
1955:64- 8 0.9 ) VW W E
1857:04- 16 1.4 1 S M E
1963:67-1964.1 | 7 0.8 10 W W E
w | 1965.05- 11 1.3 12 M M E
A | 1988:78- 16 1.1 5 M M C
R | 1972:04- 11 1.9 10 W W E
M 978.87- 7 0.9 10 W W E
19796:69- 6 0.9 ) VW VW E
1982:05- 17 2.5 12 VS S C
1986.89- 17 1.6 9 VS VS C
1988.81 15 1.4 4 S S C
1995.8%- 9 1.1 5 W M C
199200 6 1.2 12 W W C
199284 14 2.8 12 VS VS E

I 996.U)5




CLASSIFICATION OF ENSO EVENTS

ONSET& END DUR. | PEAK(C) |PEAK |SSTA  |SYN. ONSET

MON. | INT. INT. TYPE
1954.04— 25 =7 11 VS VS E
1938-87- 6 0.7 9 VW W C
196%8:05- 17 5 12 M W E
g 1967:04- 10 0.7 2 W VW E
L | 1996:88- 19 1.4 12 M S E
D '1873.06- 12 1.4 12 M S E
197489 19 1.5 12 S VS C
198896 E 0.9 12 M W E
198304 14 il 12 S S E
1988-Bo_ 8 0.5 11 VW VW E
1998:95- 18 I 1 S S C




The 1997-1998 E1 Nino event is strongest in history

El Nino

o
&
s
n
=
S
=
Q
g
r
)
—
i=
<
=

2.
=
)
o

1900 1920 1940 1960 1980

The time series of El Nino/ La Nina events during 1870—2000

(Relative to the mean values for 1961-1990)



Subsurface Sea Surface Temperature Anomaly for 1997-1998

Subsurafce temperature Anomalies on Jan. of 1997 Subsurafce temperature Anomalies on Apr. of 1997
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Subsurface Sea Surface Temperature Anomaly for 1997-1998

Subsurafce temperature Anomalies on of 1998
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The major objectives of project APN99012

are: 1) monitoring and predicting ENSO
event and SSTA over the warm pool in the
western Pacific Ocean, 2) setting up the
monitoring Internet system of ENSO event
and warm pool in the APN region, 3)
releasing SSTA predictions to the APN
region, 4) organizing International
Workshop in the APN region.



The major objectives of project APN2000-12

are: 1) Collection of data and information relative
to ENSO and the warm pool, 2) Setting up and
improving the network and issuing products, 3)
Scientific research work, 4) Improving El Nino/La
Nina prediction system.

The major objectives of project APN2001-12

are : 1) To monitor and predict the ENSO event and
the sea temperature structure over warm pool; 2)
to assess impact on monsoon activity, tropical
cyclone (T.C.) and extreme events; 3) to implement
network of above information



Through three year’s efforts, all the original
purposes and contents outlined in proposals of
the APN projects have been achieved. A network
and its web-page (http://www.ncc.gov.cn) of the
APN projects (#99012, #2000-12 and #2001-12)
have been successively set up, with their
catalogues and information residing on a
workstation. National Climate Center (NCC), China
Meteorological Administration is responsible for
maintenance and improvement of this network in
the Internet, and collection necessary information,
updating the network on the monthly basis. Other
participating countries/regions furnish
information and data sets.



In the network, a special emphasis is
placed on oceanic and meteorological
conditions over Warm Pool and the South
China Sea, the impact of ENSO events and
SSTA of Warm Pool on the weather and
climate of APN countries (including tropical
cyclones and monsoon). This is a
distributed network for climate monitoring
and prediction contributed by APN
countries established successfully in the

APN region for the first time.



The network system in friendly manner provide
useful interface and information to meteorologists,
publics, and policymakers and greatly build up APN
capability to disseminate and exchange monitoring
and prediction information of ENSO events and the
warm pool for APN countries, which is especially useful
for developing countries in APN region to timely
receive the information and warning for their
preparedness of potential disasters. Up to now, the
web-page has been visited for about 7236 times.

The project has cloceted data and information
relative to ENSO and the warm pool, such as TOGA—
TAO and SCSMEX—A, B, C buoy data, oceanic data
of the warm pool and the South China Sea, the
oceanic observations of Japan along 137°E, and
satellite data such as OLR and TBB, etc. The data sets
needed for the project were provided by participating
countries.



We have made a significant progress in scientific
researches. The predictions of the tropical
Pacific Ocean SSTA during 2001-2002 has been
made and issued on the APN network.

The related research papers, prediction and data
sets are put on the web .

BOOKLET
A booklet of this APN Project has been published too.



Several international workshops have been organized
or are being organized by our project. On 16-17
September 1999, the project successfully held an
inception meeting in Beijing. On February 27-29, 2000,
the international workshop on ENSO and SSTA over the
warm pool was held successfully in Shanghai, China.
On September 27-28,2000, an interim examination
meeting for the APN Project 2000-12 (the network
system for monitoring and predicting ENSO event and
sea temperature structure of the warm pool in the
western Pacific Ocean) was held in Beijing. An
international workshop on monitoring and seasonal to
interannual prediction of ENSO event and the warm
pool and their impact on the East Asian monsoon was
held in Macau on 5-7 February 2002.



APN Project #99012, #2000-12, #2001-12
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STRUCTURE:

APN ENSO NETWORK

!@I)Products of the ENSO monitoring and prediction running system

Q :address link of other countries %rain data from China and typhoon data from Australian
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Prediction and outlook
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Historical view
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Prediction & Outlook
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FLOWCHART OF THE WORK FOR APN ENSO NETWORK:
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FLOW CHART OF BACKUP WORK EACH MONTH:

ENSO Monitoring APN ENSO

And Prediction

Running System NE TWORK

Running..........

DATA BANKI1 DATA BANK?2

The products are Saved as web-page
Saved by sorts For every month



Experimental Predictions Using a Global Coupled Ocean-
Atmosphere Model (AUS)
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Outlook Of The SST Deviation For Region B (Nino.3) By
The El Nino Forecast Model With MOS. (JMA)
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Intermediate Ocean-Statistical Atmosphere Coupled Model (KMA)

b—Month Forecast of NINO3 Index
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