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Planets In the solar system
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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

‘Clouds
Droplets, crystals

‘Troposphere
Convective equilibrium
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Two major forcings of star on planet

Both  (distance) 2, but planetary response is different

® Gravitation T Balanced with
' h revolutional centrifugal force
Revolutional orbit (Kepler’'slaws)

A

star Stellar distance
. . Stellar radiation,
T annual length
Oceanic tides, planetary tides
® Radiation
) Balanced with planetary IR cooling
Star Timescale rotation

Meridiona differential heating
Timescale rotation

Zonal diffrential heating

Atmospheric tides



Solar heating (function of latitude and time (season and LT))
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Two limited cases of seasonal cycle forcing

‘Uranus ‘atype of extra-solar planet’
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Rotation-axis inclination Orbital eccentricity
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Latitudinal/Seasonal variations of Solar radiation
Induced by Earth’s Rotation/Revolution

® Almost circular orbit
+ Inclined rotation axis
— Summer/winter hemispheres
2 : 1 solar radiation APR
at mid-latitude

® Equatorial solar radiation
- Max. at equinoxes
5% larger than solstices
(Differences smaller than
clear/cloudy differences)
— Semi-annual periodicity
(Annual periodicity does
not appear only by the
solar radial‘ion) JAN 'APR JUL OCT
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Equatorial forcing and
atmospheric response
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y cell by zero-zwn Kelvin and Rossby waves
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Meridional circulation
by zero zwn waves
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‘Aqua Planet’ simulation

August 1986 Y.-Y. Hayashi and A. Sumi
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Fig. 5 Composite fields along the phase speed ¢, = 15 m/s for ¢t =
59—-90 days of (a) precipitation and (b) wind deviation (u’, v’) and
geopotential height (Z7) at 200 mb. The regions of (a) precipitation

TR . R D i - greater than 1 mm/12 h and (b) Z' < O are shaded. The contour

ek thtle St ECID TR LD LR ik interval for (a) is 1 mm/12 h. The unit of barbs plotted to the left

LONGI TUDE . T
is m/s. Zonal mean values of (a) precipitation (mm/h) and (b) zonal
Fig. 3 Longitude-time sections of (a) 850 mb zonal wind deviation (4') and (b) precipitation wind (m/s) are plotted to the I‘ight side of each figures.

per 12 hours. The figures are duplicated in the longitudinal direction to clarify the periodicity.
The contour intervals are 2.5 m/s for #" and 2.5 mm/12 h for precipitation. The regions of (a)
easterly (1’ < 0) and (b) precipitation greater than 1 mm/12 h are shaded. The line segment
AB denotes the phase line (¢, = 15 m/s) along which the composite structures are con-
structed.



“Planetological” Monsoon
Axi-Symmetric Meridional Circulation due to Differential Solar Heating

“Terrestrial” Monsoon
Sea-Land Breeze Analogue

v

4 l

[l Hot Sea Breeze

_
Nean

Annual Osc:| (Eq. Antl Symmetrlc)
< IMonsoon Clrculatlon

Monsoon-driven Seasonal Ocean Current

Boreal Summer Boreal Winter

Mesosphere, Mars




Diurnal Variation

Planetary motion Rotation
Diffrential (Longitudinal/LT)
Solar heating Land-Sea, Mt-Valley
(Thermal Tides)
Horiz. Conv. Local circulation
(Waves) (Gravity waves)
1 1
! !
Cloud Evening shower
Variety Sea-wind only, etc.
Variability Day-to-day
| ntraseasonal




Japan EOS Promotion Program (JEPP) @ + Indonesian Research/Technology Grant ‘ E_Fﬁ?
Hydrometeorological Array for ISV-Monsoon Automonitoring (HARIMAU)

http://www.jamstec.go.jp/iorgc/harimau/HARIM AU.html
mdy @jamstec.go.jp
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ISVs by WPR network MTSAT TBB Hovmoeller

Average over 2-3 km Kototabang Pontianak Biak
Kototabang Pontianak Fiak ! l l
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Zonal wind (m/s)
Malay flood M

Manado (to be installed on Aug 2008
(Yamanakaet a., 2008, J. Disaster Res., in press)
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Self-Enhancement of Diurnal Cycle by Cloud-Precipitation Process

® Evenintherainy season, over the land,
2 Clear sky in the morning,
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Maximum solar heating

Sea-breeze-like circulation,

bringing water vapor from seato land

Strong rainfall in the evening,

]

Washing out aerosols,

r esetting atmospheric transparency

11 13LT Solar radiation at Serpong, West Jawa

(1993-2002)
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(Araki et a., 2008, to be submitted)

Rainfall, Temperature & Solar radiation

at Pontlanak West Kalimantan
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(Wu et al., 2008, in preparation)

No “tropical night”

In thetropics'!
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27 el Y Ministerial Sum mil

Earth Observation for Sustalnable Growih and Developnent

Drall GECY Report on Progress - Annex

Cape Town, 30 November 2007

Table 1. Exarmyples Early Achievermsents by GECQ Societal Benafit Area
Disagters: Reducing Loss of Liks and Proparty broen Mahsral and Human and ndueced Disa
= Global Wikdland Firs Early Yaming System
= SBerlinelisia
« Standards-based Al-Harards, Al-Media Public Warming
ydromateorzlogical ARray for 15V -Monseon ALliomanitoring HARIRAL

Hydromssieorological ARray Far 15y -Morscon AlHomonionng Threa major slabons
HAR IR Ireedallesd amd daka
[ | alion sy=ism mads of Rain

lansEian mariin

Firs sl sims Fiassa

Apr 2007: Abe & Bush agreed GEOSS promotion

May 2007: Abe's“Cool Earth 50" policy

Jun 2007: GEO Early Achievements nominated
G8 Summit (Heiligendamm, Germany)

Nov 2007 GEO Summit IV Cape Town, RSA
Dec 2007 COP Xll1I (Bali, Indonesia)
Fukuda at AP Water Summit (Oita,Japan)

July 2008 G8+12 Summit Toyako, Japan




“Post-JEPP” by a new Japanese governmental policy on Global Issues (FY2008-10)

m Japan EOS Promotion Program
Hydrometeorological ARray for Isv-Monsoon
AUtomonitoring

(JEPP-HARIMAU) i ) : ;
. . Meteorological Doppler radars Wind Profilers Social benefits
Science promotion Horizontal obs of rain and wind Vertical profiles of 3D wind velocities

. o * e Capacity development
e Diurnal variation (DV) ' on hydrometeorology
el e ch ' - and climatology in IMC
through cloud process ‘-_ ]

MIA/Padang Serpong/Jakarta Pontianak/Kalimantan Manado/Sulawesi Biak/Papua e Disaster prevention
e ISVs (S u perC| u SterS) (Oct 2006) (Sep 2007) (Feb 2007) FY 2008) Mar 2007) p

and Monsoons
interacting with DV

: and assessment for
o abnormal climate in IMC

e Security for Japanese
(30,000 - 100,000)
living/staying in IMC for
business/sightseeing

e Interannual variations
(such as ENSO, IOD)
originated near IMC

JST/MEXT basic research

e Development of riext-generation radars/profilers

WKOnesian side
" as a COE fer tropical sciences

ith young stientists
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e Establishment/of equatorial (moist & ageostrophic) GFD

e Promotion of interdisciplinary inside/outside of EPS
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