Climate of Land-Ocean Planet and Our Future

(Manabu D. Yamanaka)

(BPPT)  JICA
(JAMSTEC)

CPS)

3. Quo Vadis?



So 5 4 5 4 S 1
—_ — . H T — m -
2 Tr< = O'T\ 4mtr = 2012 \/7

Distance | (S 0- (l:1 A)U

From Earth )
Sum — > |

e - radius r




2INSSAIJ

edy

Vertical structure of atmosphere
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‘Thermosphere’
Diffusive equilibrium
K v (Dissociation, ionization)

‘Stratosphere’
Radiative equilibrium
including mist, dust and ozone
layers absorbing solar radiation
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‘Clouds’
Droplets, crystals

‘Troposphere’
Convective equilibrium
olnT/dlnp  R/C,
2/5,2/7, 1/4
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Geofluid motion  Vortex Convection
Global atmosphere Typhoon

Heating

Copling

Frictio

10000 km <1000 km —/

Zonal geostrophic flow (Coriolis/centrifugal force) < Meridional pressure gradient

A
v

Meridional flow < Friction (Surface, turbulence)

Without lands

almost vortical

(Jupiter, circum-Antarctic,
stratosphere)




Earth’s rotation reduces Equatorial Region, and.induces extratropical cyclones
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Subtropical High
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Localized/transient heating
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Convection produces uneven earth

www. digital-typhoon.org
2010-08-01 00:00 UTC
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& deep (thermohaline) Ocean Circulation

(Bigg 2005, 2003;
Brocker, 1996;
Harvey & Oliver 2005)



pressure gradient force
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Fig. 5.3 Balance of forces in the well-mixed planetary boundary layer: P designates the pressure
gradient force, Co the Coriolis force, and F the turbulent drag.




Seasonal/diurnal cycles by land-sea contrast

“Find the continents” game
July — January
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“Planetological” Monsoon
Axi-Symmetric Meridional Circulation due to Differential Solar Heating

“Terrestrial” Monsoon
Sea-Land Breeze Analogue
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Two limited cases of seasonal cycle forcing

‘Uranus’ “a type of extra-solar planet’
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Solar heating on earth with revolution and rotation
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Southern-hemispheric summer pushed northward

NH summer / SH winter NH winter / SH summer

“Aqua XN
Monsoon Planet” Monsoon !
N EQ S N EQ S
With [’ ~\
Eurasia & \ ~ ,I
Australia
N EQ S N EQ S
With
Eurasia,
Australia
and IMC




@ * Interannual, 1ntraseasona1
| RS j
2t NN & subdiurnal variations .-~

OVer oceans Ly

1

| Annual & Diurnal cycles around lands
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IMC coastal diurnal-cycle rainfall controlling global climate

TRMM Merged Precip Annual Climo (mmid)
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The Maritime Continent
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Global / local effects of 10D / ENSO

IOD effects (boreal summer/autumn) El Nino effects (boreal summer/autumn)
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Standardized rainfall anomaly

Normalized anomaly

Output 4: Historical database

(BMKG Pondok Betung)
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Diumal cycle enhanced by cross-equatorial monsoon and ISVs during 2006-7 La Nina

Intense northerly flow (chkScat)
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Diurnal-cycle induced “Tsunami”-like river flow hypothesis

Diurnal-cycle precipitating cloud
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Ocean: Continent ~ 7: 3 concerved for 400 MYears
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Lagrangian motion associated with Eulerian wave
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Figure 5o. Motion of fluid particles (on linear theory) in a sinusoidal wave of
length A travelling from left to right on deep water. The maximum surface elevation
is 0.02A, and particles on the surface describe circles of this radius. The particles
shown at mean depths 0.05A, o0.1A, o0.15A and o.20A describe circles of radius
0.0146A, 0.01064, 0.0078A and o.0057A respectively. In each case the particle’s
instantaneous position on its circular path is shown. (Lighthill, 1978)

- _J
L

..II "

e,

——— T = ——

Acehnese dance (http: //www tufs ac. Jp/ts/personaI/aoyama/courses/studyabroad2005 html)




Concentrations of Greenhouse Gaoses from O to 2005
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Interannual Variations of Wind over Indonesia

Okamoto, Yamanaka et al., 2003b)
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Observatory temperature data (°C) 10 Gridded temperature data (°C)
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Batavia/Jakarta diurnal cycle changes (1866-1980)
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A Post-STEP Program of SCOSTEP:
Equatorial Processes Including Coupling (EPIC)

A 4. International Center for &uaﬁurial Atmnsehere Research SICEAR!

The next stage to help formalize these collaborations is to form ICEAR, the strategy
and goa.ls of which are as follows:

The ICEAR body w1]l cons:st of a few mterdlsmplmary raea.rch divisions which con-
cern the fields covered by EPIC. The headquarters will be located in Indonesia, while the
research center, education facilities, and observatories (radars, lidars and satellite receiving
stations) are constructed in the Indonesian maritime continent. All facilities of ICEAR will
be open internationally, although they would be financially supported by small number of
specific countries. _

The ICEAR will operate all observational facilities, and archive a comprehensive database
of various atmospheric parameters for international collaborative usage. Also ICEAR will
closely cooperate with other projects which concern hydrological, biospherical, and solid-
earth research.

2. Development and integration of ground-based profiling technigues,
asic atmospheric parameters such as wind, temperature and humidity have been ob-

served to some extent in the last decade in the maritime continental region. These have
provided the basis for the understanding of various dynamical processes such as turbulence,
convection, waves and general circulation. However, their temporal and spatial variabilities
have yet to be understood clearly, which makes it quite difficult for us to quantitatively
estimate transport processes of various atmospheric constituents.

ICEAR will seek to build on the already existing network of ground-based instruments.
It will act to promote the development of new and/or improved radio, acoustic, and optical
ground-based techniques with higher accuracy in order to investigate detailed features of
atmospheric changes with many parameters, in broader ranges and wider frequency bands
simultaneously.

3. Construction of a prototype of new- ation atmospheric sciences .

Cooperative re!atlonsﬁlps at the [éE%R will be made on an equal partnership with
Southeast Asian countries to advance science, education, and the application of new tech-
nology to atmospheric research. The other regional centers will play similar roles in their
particular region, and they and the ICEAR exchange the scientists, engineers and officers
with each other. They will lead to the establishment of a prototype of new international co-
operation, without which, it would be impossible to construct a global network of stations
and researchers for truly worldwide studies in the next century.
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SATREPS-MCCOE Buoy/Radar Network
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Indonesian Policy on COE construction
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MASTERPLAN

ACCELERATION AND EXPANSION OF INDONESIA
ECONOMIC DEVELOPMENT 2011-2025

Strengthening the National Innovation System:

1.

L b

- Increasing the R&D HR capacity and Cs
. Developing the R&D networking (in

. Increasing the R&D productivity
. Increasing the utilization of R&D

REPUBLIC OF

S & T Policy for 2010 - 2014

INDONESIA

Strengthening the R&D Institutional capacity and
capability _

researcher, national and internation:

http://www.ristek.go.id/?module-TFile&frame-Pengumuman/ 20

PROGRAM INSENTIF PENGEMBANGAN PUSAT UNGGULAN IPTEK
TAHUN 2012

Produktivitas lembaga litbang nasional (publikasi, paten) maupun pendayagunaan hasil litbang (lisensi,
spin-off) perlu terus ditingkatkan agar dapat berkontribusi bagi peningkatan kemandirian bangsa, daya
saing ekonomi nasional dan peningkatan kesejahteraan masyarakat. Salah satu upaya yang dilakukanA
Kementerian Riset dan Teknologi A adalah A dengan mengembangkan A Pusat Unggulan Iptek (center
of exceifence). Pengembangan Pusat Unggulan Iptek A juga merupakan salah satu inisiatif strategi
dalam Masterplan Percepatan dan Perluasan Pembanggunan Ekonomi Indonesia (MP3EI) 2011-2025.

Pengembangan Pusat Unggulan Iptek diarahkan untuk memperkuat lembaga litbang yang ada di
perguruan tinggi, lembaga litbang kementerian, lembaga litbang non kementerian, badan usaha,
maupun lembaga penunjang secara individu maupun berkonseorsium, agar mampu menghasilkan
inovasi teknologi berbasis demand driven dalam rangka meningkatkan daya saing pengguna (dunia
usaha, industri, pemerintah dan masyarakat) di setiap koridor ekonomi MP3EI sesuai dengan kegiatan
ekonomi utama MP3EI dan isu strategis dalam tujuh bidang fokus pembangunan iptek.

Tujuan pengembangan Pusat Unggulan Iptek adalah untuk meningkatkan kapasitas dan kapabilitas
lembaga litbang menjadi lembaga litbang bertaraf internasional dalam bidang prioritas spesifik agar
terjadi peningkatan relevansi, produktivitas dan pendayagunaan iptek dalam sektor produksi untuk
menumbuhkan perekonomian nasional dan berdampak pada peningkatan kesejahteraan masyarakat.

Lembaga Litbang yang berminat untuk dikembangkan menjadi Pusat Unggulan Iptek dapat mengajukan
usulan yang terdiri dari proposal, isian borang lembaga, dan dokumen pendukung lainnya. Seleksi pada
tahun 2012 akan dilakukan per koridor ekonomi MP3EI dan pemenangnya akan diberikan insentif Pusat
Unggulan Iptek pada tahun 2013.

Adapun persyaratan dan ketentuan lainnya yang terkait dengan pengembangan Pusat Unggulan Iptek
dapat di download pada flink di bawah ini:

1. Pedoman Insentif Pengembangan Pusat Unggulan Iptek
2. Borang Lembaga

Informasi lebih lanjut mengenai program ini dapat menghubungi:

Sekretariat Pengembangan Pusat Unggulan Iptek
Kementerian Riset dan Teknologi
Deputi Bidang Kelembagaan Iptek
Gedung II BPPT Lantai 8
JI. M.H. Thamrin 8 Jakarta 10340
Telp. 021-3169288, Faks. 021-3102014

(Deputy RISTEK’s presentation at Indonesia-Japan seminar on May 9, 2012)
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HARIMAU radar Transfer from Japan to Indonesia
(as of April 1, 2012)
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Output 4 MCCOE
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SATREPS contribution
to MCCOE potentials

2010:

® Yamamoto et al. (Seto, Hashiguchi): RS

® Fadli et al.: DAO

® Gusman et al. (Wahyu): JGR

® Iskhaq* et al. (Masumoto, Mizuno): OD

® Iskhaq* et al.: CSR

® Marzuki** et al. (Hashiguchi): AR

® Tabata** et al. (Hashiguchi, Yamanaka,
Mori, Fadli, Timbul): JASTP

® Rahmat et al.: 1JC

2011:

® Fudeyasu et al. (Mori,
Yamanaka, Fadli, 2011: JMSJ

® Mori et al. (Hamada, Hashiguchi, Fadli,
Ardhi, Reni, Yamanaka): JMSJ

® Kubota et al. (Hamada, Fadli): IMSJ

® Kawashima et al. (Mori, Wendi, Fadli,
Yamanaka): JMSJ

® Schoene et al. (Wahyu, Mudita): NHESS

® Tabata** et al. (Hashiguchi, Yamanaka,
Mori, Fadli, Timbul): JASTP

® Sakurai et al. (Mori, Hamada, Tabata**,
Wendi, Hashiguchi, Yamanaka, Emrizal,
Fadli): IMSJ

® Iskhaq* et al.: JGR

® Marzuki** et al. (Hashiguchi): AR

Hamada,

2012:

® Vernimmen et al. (Edvin): HESS

® Nurhayati et al.: AE

® Mega et al. (Hashiguchi, Yamanaka,
Timbul): RS

® Hamada et al. (Mori, Yamanaka, Urip,
Sopia, Reni, Fadli): SOLA

*Postdoc at JAMSTEC (Mizuno)
**Postdoc/student at Kyoto U (Hashiguchi)

Papers co-authored by Yamanaka (Web of Science, as of April 30, 2012)
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