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® Several activities in ICTs to tackle global warming issue

1. Novel remote sensing techniques as the monitoring
tools;
1-1 CO:z2 laser sensing techniques

1-2 Global monitoring of cloud and aerosol with millimeter
radar

2. R&Ds for energy efficient ICTs
2-1 Photonics approach toward highly efficient broadband NW

2-2Ubiquitous sensor network approach: Smart proactive
HEMS and BEMS

3. Combining monitoring and controlling helps optimize the
measures
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Optimization of Energy Management by ICTs
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|. Monitoring technologies: Remote sensing

NICT conducts remote sensing R&D:

I-1. Laser sensing of CO2
I-2. Global monitoring of cloud with millimeter radar
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Radiative forcing Elements

Radiative forcing of chmate between 1750 and 2005
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NICT developed a COz2 laser sensor

DIAL (Differential absorption
Lidar) technique applied;

High power 2 um wavelength
laser is used with coherent

detection;

Test measurement system
performs good coincidence with an

. in-situ sensor

\

Absorption Coefficient

Received Power

Dot Mo Wavelength
SPECTRUM

Differential absorption lidar
operates at two wavelength,
one with large absorption
and the other with small
absorption with a gas,
enabling us to estimate gas
content
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Characteristics and test measurement of

NICT CO2 DIAL
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Special feature of
NICT 2 um coherent
DIAL

mEye-safe laser can be
used horizontal and
downward emission

mSpatial resolved capability

mBoth daytime and
nighttime usable

mWind speed is measured
as well;

mSolid state conductive
cooling laser is used (good
for mobile and satellite
application);



Plan for development of mobile system and
field measurements

Present 2008-2010 2011-

Field measurement

Satellite vaIidatioré‘n Global emission distribution
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Cloud, Rain and Aerosol play significant role
in the climate change

Hopulation

Poallution

180 120W Particulate Pollution Optical Depth

=] | L | 1 ‘I 1 =
;’00 125 150 200 250 300 400 0.00 0.04 0.08 0.12 0.17 0.21 0.25 0.29 0.33

~Air pollution (NASA 08)

“Rain rate (Kubota 2007) (rmmoneh)

Hurricane Katrina 3D rain map .
taken by TRMM PR(2005 Aug ) Rain production ratio over cloud occurrence (NASA 08)



EarthCARE (Cloud,
Aerosol and Radiation

Explorer) Mission

To study interactions
between cloud, radiative
and aerosol processes that
play a role in climate
regulation;

Payload sensors
Cloud profiling radar
‘Atmospheric lidar
‘Multi spectral imager
‘Wideband radiomete
‘Launch date 2013
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Tropical Cumulonimbus
seen from space shuttle
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Sesacs Cloud Profiling Radar

94 GHz with Doppler
capability

Sensitivity -35 dBZ
Vertical resolution 500m
Doppler accuracy 1m/s

NICT and JAXA develop

|

Surface: Infra-red(long wave)

Cloud height information
is an important parameter
for radiation budget,
which is only obtained
from Cloud radar;




2. R&Ds for energy efficient ICTs

2-1 Photonics approach: for highly efficient broadband NW

Growing Demands of Internet Traffic in Japan

Annual growth rate of internet traffic in Japan has been ~ 50 %
(It was estimated by summation of traffic among major three IXs in Japan.)

—

Total traffic amount will reach 1 Tbhit/s (1000 Gbit/s) within the year 2008:
1 Peta bit/s will be realistic in 2030th,

Can current technologies sustain Peta bit/s networks?

3 Three Major IXs Traffic in Japan
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Why Optical Packet Switching ?
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A solution to high speed node with low

power consumption

Performance : bit/J

a

Electronic Processing

10Gbit/J Speed Limitation -+ OPS node

(640G-IF)_,o* ¥

e, g®
320G-IF_:" :* Prospect of OPS
I 160G-IF .

Electronic Routers 80G-IH

1Gbit/J
OPS Prototype
2x2 (DWDM)

EPS Router #2

L00Mbit/] 16x16 (40G-IF, 1.28Tbps) |
EPM |

[

[

32x32 (10G-IF, 640Ghps) (A without optical buffering )

10Mbit/J

I Throughput
- [port

10Gbps 100Gbps 1Tbps

EPS: Electronic Packet Switch
OPS: Optical Packet Switch

B ACT Ssememn



OPS Prototype Development by NICT
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Conventional HEMS and BEMS

Proactive HEMS and BEMS

To optimize operation and control of

home appliances or office equipments

with techniques as real time monitoring
and data visualization;
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Status and power consumption data are
collected from all electric instruments and
network-based coordinated control is
applied to them; maximum energy saving
with maximum comfort achieved;

Ubiquitous
network
technique

Power sensing and \
controling module

+

Communicartion
module 1ZigBee, or
PLC)
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Sensing modules attached to all electric instruments form a home
ubiquitous sensor network. The modules also control the power
consumption of the electric instruments.

@il Sensor networking module

Surplus electricity will
be stored in the

Y

Home Server Electric vehicle
(1) Sensing data analysis

/LTI
(2) Controlling power

consumption = Battery
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Summary and conclusion

®A novel ICT approach proposed to combine sensing and controlling
to find optimized measures for climate change;

®Monitoring with ICT:
®A new laser remote sensor to measure CO2 distribution is
established, which enables us to estimate CO, flux in both global
and local scales.
®Satelliteborne cloud profiling radar to monitor global 3D cloud
field for joint Europe and Japan program of EarthCARE is under
development, for better understanding of cloud aerosol process,
thereby improving global warming prediction;

®Improve efficiency in network and energy systems:
® Optical packet switching has been developed for future target of
terabit/s speed with reasonable power consumption.
®Ubiquitous sensor network technique is proposed to realize
smarter proactive HEMS and BEMS;
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