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characteristics of the Indonesian seas using
satellite R.S data for 1998-2007

1) Background:

2) Aims of Study:
3) Data & Method:
4) Result:

5) Conclusion:
#20 Slides
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Background:

+ Long-term averaged characteristics of the
Indonesian seas have not yet been reported. Rapid
advancement of satellite R.S enables observation
of long-term averaged from space.

*» Space Agency initiated the Mission to Planet

Earth (In the 1980s). 10 years to develop, another

10 years to accumulate space-based ocean data

for studies of climate change

Indonesia has huge range of variability in

atmospheric and oceanic activity, that is important

for global climate

.

Slide # 2

Aims of Study:

« To utilizes the space agencies' data archives of
SST, WS/WD, CH, RR & SSHA and reveal
characteristics of the Indonesian seas that
strongly influence the global climate and

Data and Method:

+ Indonesian Seas : At the EQ , lies between the
Pacific-Indian Oceans (E-W), connects Asia-
Australia Cont.(N-S). Vital to climate change, as it is
located just west of the warm pool.

" L2
warming. -
+ To creates continuous local averaged baseline Mo .
data archives. By comparison of temporal or \/\/\,.
local data with this baseline data to reveals YR
variabilities and singularities.. -
=
=]
Slide #3 Stide 4
* We start to grchiving satellite remote s.ens;’ng data + Archiving Indices
for study climate change/global warming in — s oo — P By
Indonesia (CReSOS Udayana) Sl i
. Unit °C ms?! o mgm?  rmvmonth m
« Satellite Data : downloads level-3 averaged Spatial  025°  025° 0250 9l 05°  62315%km
monthly from Space Data Center. Sensor  TMI  SSM/A  ScaWinds ScaWifS PR 7P
Data are re-compile as simple as possible. 0.25° square SeaWinds Juson
Channel 10.7 Ghz 19.3/37 134 Ghz 443/490/ 13.8Ghz 13.6 Ghz

grid, 80~180°E 208~20N,160x400 size (GRIB format)
« characteristics of the Indonesian seas are investigates

from averages, standard deviation, zonal, seasonal,
and annual averages of indices.

Shide £5

13.4 Ghz 510/555 nm

Satellitt  TRMM ~ DMSP  QuikSCAT SeaStar TRMM T/P

QuickSCAT Jason-1
fip Site fip.remss. ftp.remss. fip.remss. oceans.gsfc. helios.eorc. podaac.jpl.
com com com .nasa.gov jaxajp  nasa.gov
Slide #6




Result and Discussion:

* 10-year averages-STD map of Indices:
SST & WS have a similar pattern, small-stable zonal variabilities.
SST highest at EQ, meridian distribution correlates w/ solar
movement. Highest SST in the west Pacific over warm-pool. SST in
the inner Indonesian seas is not as high as in the warm-pool. WS
behaves like SST

» 10-year averages-STD map of Indices:
CH has a coast-dependent distribution: it is very low in the open
ocean but high along the coast. Rain rate looks similar w/ SST. High
over warm-pool also considers mountains. No-any clear pattern of
distribution for SSHA.

CH RR SSHA

+ Statistical Properties of Indices:
Tabel-1, useful as reference or base-line of indices. SST-WS has
correlated (-0.57) w/ one month phase different. Both CH and
SSHA are local and/or spontaneous phenomena. The coarseness of
temporal and spatial average for CH and SSHA may affect the

| Table-1:Statistical Properties
= 3 SST _Ws  CH SSHA
JE Tnt T ad ma® w
=] Mniman 7680 000 001 -16%
x Maxkaum 3405 2620 6456 205
Q: Mean 226 6.64 021 004
= Swndxs 153 16 070 on

Deviation

Table-2:Correlation Coefficients
néex  SST WS CH

ws £0.57

(o] 002 003

Slide 49

Seasonal Variability of Indices (the Normal Condition)
SST stables at the EQ, seasonal variability is very small. SST varies
seasonally . This north-south variability can be considered a response to
the north-south solar movement or seasonal change. The U-component of
WS & Rain Rate have seasonal variability similar to that of SST.

88T (°C) U-WS (ms”) RR (mm/month)

it
ey

=3

(month) . (month)

Climatological of Indices:
SST has two peaks, modulated both north-south characteristics. CH
data indicates clear seasonal variability resembling that of SST and
WS. SSHA data indicates a large gap between December and
January. Excluding 1998, the nine-year average contains no gap. In
1998, El-Nino greatly influenced SSTIA.

SST (°C) WS (ms”)

i i
5 (mont i (month)

e R e e e, e A dp e e e e B Mo A My s 4 Ay Se e s B
- Tt

_CH(mgm?3) SSHA (m)

e e T i s ey e a —a Sa
R iy
(month) (month) Slid

Monsoon Pattern:

Scasonall;' change of WD in the inner Indonesian seas is confirmed:
southeast/northwest monsoon peaks in July/December /. In April and
October, WD varies from place to place. Monsoon pattern in the
inner Indonesian seas is a tilted-U-shaped-curve bordered by the
Indonesian archipelago. However, pattern in the outer Indonesian
seas differs. Monsoon may affects other indices

RR (mm/month)
July




* Monsoon: Upwelling

Southeast monsoon winds induce upwelling area is situated
along the south coast of Java and Sumbawa (Wyrtki ,1962). In
October, a high CH concentration extends to the west.
However, in some areas in the south region, the high CH
declines. In the upwelling areas, SST decrease does not appear
much in the SST pattern. In July, SST decrease is small
(0.5°C). In October, along the south coast of Java, SST
decrease does not appear.

April CH {mg m~) July CH (mg m)

e, S it e &

St
ety

g™  December CH (m§Th?)
Iy = -

R s!v,,m "
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* Annual Variability:

Taking into account of the standard deviation, all indices are
stable for 10 years across the Indonesian seas. No singularity in
the El-Nifio events is found in 2003 and 2007. However, this
observation does not preclude the possibility of singularities for
narrow regions.

88T (°C) CH (mg m+)
p.1°C _0.05mg m?

ear)

SSHA (m)

&;a n

» El Nino (ENSO) study:
Aims is:

to investigates features of El Nino over Indonesia.

Reviews of current theories on ENSO :

The lust 20 years proiress has been made in observing, explaining
and even predicting this phenomena. Nonetheless, many
Jfundamental features of the ENSO cycle are still poorly understood.
Some of key question that remain are:

4 years mean period, the dominant feedback mechanisms that
control the oscillations: the irregularity in the cycle, phase-locked to
the seasonal cycle

» El Nino (ENSO) study:

We want to know anomalies of
indices on some points in Indonesia
- - o -

Climate Prediction Center / NCEP
JON SSTES o o (P o34

e

R

Latituds

El-Nine La-Nina

ANJ 2002 -FMA 2003 SON 2000 -JFM 2901
MJJ 2664 JFM 2005 ASO 2007 -AMJ 2008
JAS 2006 -DUF 200607 JJA 2010 - present

MIJ 2609-MAM 2010
By comparisons Iv‘:fﬁ.;’!‘nomml
condition” or zonal mean and
cross-checks with the timing of El
Nino cvents from NOAA

NOAA Ocean Nino Index (3mrm-
SSTA on Nio3 .4, Warm/ Cold
phase .ge/le. £0.5°C period of at
least 5 consecutive overlapping

season) .
) Slide # 16

« Data archiving:

We need longer times of satellite data, so local data
archives are expand to before 1998 and until present

Indices Local Data Archives
SST Jan-1985 to Dec-1997 <=> Jan-1998 to Sep-2010
=y NOAA pathfinder TMI-TRMM
WD Jul-1987 to Jun-1999 <=> Jul-1999 to Sep-2010
" SSMI QScat/SSMI/AScat

CH: Nov-1978 to Jun-1986 <=> Nov-1996/Sep-1997

$ CZCS OCTS/SeaWiFS
SSHA: Sep-1992 1 Jan-2002 <=> Jan-2002 to Jul-2010

Jason

RR: Jul-1987 to Dec-1997 <=> Jan-1998 to Aug-2010

i SSMI PR-TRMM

Slide #17

Composites of El Nino:

In nature the amplitudes and duration of different E1 Nino
episodes varies significantly, however the phase of different
episodes can be remarkably similar

A [=ra.]) SST (P8,10S,112E) during
/.~ E=2 |l El Nino episodes from
1985-2010, the preceding
and the following years.
Different El Nino episodes
iw s s« all occur at the same time
and the following year is
similar to the La Nina
A episodes.

E e Slide # 18




* Features of El Nino:
Comparison of some points, shows SSTA/RRA on
open-ocean is more sensitive than the internal seas.

L OM I o34 3TA — 339% —3s3:

SSTA (*C)

RRA  {mm/month) /100

3 A i SSTA | Red:NOAA Index:
.;y,’yw&/‘ f" j ‘ \a/ud /) /| Green:IndianOcean
- \ \f \VIAN V" | Blue:Banda sea
i ) VY !

o ¥ :
i el el i i Its looks anomalies
—ou > D : . dominant forces on

e ! ocean rather than in

“ atmosphere (Banda

s sea is more closer to

i ! / Nino3.4)

I T T T T T e T

Time (year)
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* Conclusion:
Some general characteristics of ocean indices were shown
and confirms. The seasonal zonal mean of indices are
fundamental knowledge of this region and refers as the

normal condition. Regularity of ENSO on seasonal cycle is
confirms.

Slide #20

END: Thank you for your attention
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lonospheric Tomography
Slant TEC observed by ground GPS receiver.

Reconstruct the electron density at any coordinates.

ill-posed problem - -+ Lack of horizontal ray paths.

To apply to the study
Previous study =-- of earthquake:- - -

Austen et al.,(1988) -
Garcia-Fernandez et al.,(2003) * Reconstruction from
= sparse data

,‘ * Model independent
Most of these method need "'
a lot of data and/or Tomography using
ionosphere model for initial value. Neural Network
Ma et al.,(2005)
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Neural Network

1. Divide a ray path into any segments. |

Satellite

2. Construct the Neural Network
{+input : coordinates of
divided segments
i_routput : electron density

3. Integrate the output along

Receiver

Basic Function

/

Observed Slant TEC
1{ = [ N(F)ds+B, +B,

see(1)
9

Discretization

Constrain by ionosonde data

I Y
Satellite
[0)]

D3 EF(9/9),14:00-15:00LTI=3E B

FNESS5T74—I1314:30-14:45LTIZE A
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Sources of Asian dust

(a) Gobi Desert
(open desert)

(b) Taklimakan Desert

(closed desert)

e} v Great Dust Pool
;i 39 v s

T Y
L "'.‘.._// e

W!ﬁ SN

Purpose

To estimate of the total dust over the Taklimakan Desert in the
spring by using the ADEC data (2000-2004: China Japan cooperative
research).

Data used in the present study

Lidar data in April 2002 and 2004 at Aksu
Backscattering ratio, extinction coefficient, AOT
SYNOP data in the Taklimakan Desert

Surface wind. visibility, precipitation and present weather

Aerosol Index of Total Ozone Mapping Spectrometer (TOMS)
in Earth Probe,NASA
Dust concentration by Andersen sampler at Aksu

Altitude(m) .
cBgBEE

==z

T T sy T T 7
45 50 55 6.0 65 7.0 75 8.0 85 9.0 95

1&0/10.5 1.0 115

AOT: Aerosol Optical thickness

Clear sky 00UTC 06 APR 2004

Occurrencepate in April 2004(UTC) Peak

Washout

O St SRR A AMIIE AR AN ThM NS OMANY| alal s st dpaeie s

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Backscattering ratio

o 10 20 30 40 50 60
e %5 AR AT
on N — 07 APR 0BUTC| |
,\ ] — 08 APR 21UTC
E " — 10 APR 16UTC
8 3c00
i1\
E L

2000

P
1000

15000 T +— AOT is obtained by integration
ol B iy A%; _ | of aerosol extinction Ga(z)
- J from the surface to Skm.
E™ I
i / N
£ o / AOT = o (z)dz
o I =
e l043}— ot
o,/ km), 40T
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Relationship between TOMS Al and AOT fAOT and SYNOP before and after dust storm

>TOMS Al is obtained according to Cakmur and Miller(2001). [0 APR 2004] HaleaR o S =5 RS < ;’m b
»AOT is a lidar—derived AOT at 12 local time. Background.. . B o stationsry
25 - + - +
AOT,,, =0.59A4I,,,,—0.13 p
ik o i e e
o =V,
_—g | / Dust storm « Sy
£ 15 T
= 19,
) b / 07 _
S0 -
3 | |
06
5 05 | eyl [11 APR 2004].. Rainfall
b o% 2002/04 (mm)
| e 4 Washout
0.0 !
00 05 1.0 15 20 25 30 a5 40 5 (mm)
TOMS Aerosol Index
Estimation of the total dust Estimation of the column dust
The total dust is estimated by using Mass/Extinction Conversion at TOMS grid point ey
Factor (MECF), which is a ratio of the surface dust concentration Vi Extinotion X MECF(1.43)
to the lidar—derived extinction coefficient of the dust layer. Al > 2 ik i concentration.(mg/m’)
: ; : *No Background
Period Extinction coef.” Dust concen. MECF Extinction X MECF(1.03) || Multiplication by 4000m yields
(/km) (mg/m?) (mg/m?-km) yields dust concentration (mg/m?) the column dust (mg/m?)
Background E i
11 -13APR 0.37 0.38 1.03 N o
2002 06 APR 2004 B 07 APR 2004
Dust storm %
13- 16 APR 152 217 1.43 )
2002 o
*) Lidar observation at height of 150m |} e
**)Andersen Samper at height of 7 m (Yabuki et al.. 2005) 2 = = ’ ?“:
Background (mg/m) DustStorm (mg/m?)

DiSCUSSiOﬂ - comparison with the previous research

WRF-chemD B ELETEEH

Column density Total amount Distance

of dust from source i ER S
Asian dust mg/m’ Gg fem : : ::Z ; l,"(] i
This study APR 2002 3280 1082 0 PN T
APR 2004 2250 744 0 AT
Hara et al.(2008) * - 184 0 S Hor i
Iwasaka et al.(1983) ** 1760 1660 2500 Nagoya S i R
Saharan dust K G BES W
Gringel & 4000 = 1400 b 32 i 4 FLE R
Muhleisen(1977) 2500 = 2200 b & i
Prodi & Fea(1979) 830 - 2500 et e o
*) Hara et al. estimated the summer dust in 2008 using CALIPSO extinction il i
(=), MECF at Beijing and regional model. The area is limited to the central

part of the Taklimakan Desert.(180,000km?). PM10 = S #b#F
**) [wasaka et al. (1983) estimated the dust over the wide area including
| Taklimakan and Gobi Deserts (1.360,000km?)
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Volume Depolarization Ratio

Conclusion

»The vertical scale of the dust storm was 5 km, and the horizontal
scale was 1000 km in the Taklimakan Desert in April 2004 .

> The column dust was 500 mg/m* in the background condition on
6 April 2004. The column dust increased in the whole of the
desert due to the dust storm on 7 April . It was 2000 — 2500mg/m?*.

» Mass/Extinction Conversion Factor (MECF) was 1.03 for
background conditions, and 1.43 for the dust storm.

»In April 2004 the total Taklimakan dust was 200 Gg in the back
ground conditions. [t peaked at 744 Gg due to the dust storm in
April 2004.

»In April 2002 (=dusty year) the total Taklimakan dust was 389 Gg
in the background conditions and the peak value was 1082 Gg .
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