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Sustainability

» 20t Century was an age of wars and
explosion of everything!
= For example, energy supply, food, steel
production, garbage and knowledge
- 21th Century should be an age of peace
and sustainability !
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Our knowledge was accumulated
through battle to evils

» Meteorology  Storm
« Medicine Diseases
- Law Conflict between people



Modern evil Is

- Global Warming

» Poverty

- Loss of meaning of life
 Terrorism

- Complex and multi-discipline!
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In the 19t and the 20t century, our
knowledge was accumulated by

» Science 1s toward horizontal structure.

« Microscope and Telescope are contributed to
expansion of our knowledge.



Tools

- Expansion of our view in space-time domain
» Space-domain

» Microscop

» Telescope

- Expansion of our view in space-time domain
- Simulation by modsels



In the 215t century,

- Issues are in the spacial and temporal domain.

- We need a tool to survey this 4-dimensional
space.

- Relation between space and time is a law.

- Numerical models are another new tools to
survey issues in the 4-dimensional space.



Recent Trend of

From Tera to peta: approx.10 years
the 10 peta (Japan) : 10 years
Oneorderriseup = = = = 3years

Exa scale computing = - = 2018
around

Peta scale computing

- = - the real thing
With rapid innovation,
Exa-scale computing

- = + expected to be real in near
future -+ + - by 2015?

Projected Performance Development
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The Earth Simulator Project

* 1998-2002
- Remarkable impacts
to super-computer
world!

« CRAY revived!
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Medium-resolution version
Atmos: T42 (~2.8°)  L20 Ocean: 1.4 x(0.5-1.4") L44

for many scenarios, ensembles and climate sensitivity issues ...
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GOESS IR1 0404060973 T Kochi Univ.

NICAM 3.5km GMS/GOES



summary

- Strong demand about the future climate and
environment!

 Only simulation can do this job.

- Huge demand for computation and high-end
computer!

- “Easy to maintain” Code

» Efficient Code

- Dialogue between climate scientists and
computer scientists is critical.



