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Introduction

The GENIE project is developing a
Grid-based system to:

(i) Flexibly couple together state-
of-the-art components to form
a unified Earth system model

(ii) Execute the resulting model on
the Grid

(iii) Share the distributed data
produced in simulations

(iv) Provide high-level open access
to the system, creating and
supporting virtual
organisations of Earth system
modellers.

Initial model: GENIE-Trainer
36x36 surface grid, catchment areas

Scientific Challenge

To understand the astonishing and, as yet, unexplained natural variability of past climate in
terms of the dynamic behaviour of the Earth as a whole system. To use this understanding to
increase confidence in predictions of future climate change.

GENIE-Test: Fresh Water Forcing of the Atlantic Overturning Circulation
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Results from R. Marsh and M. Gulamali, image by A. Yool

Climate change can involve alterations in the pattern of freshwater transport by the
atmosphere, which can affect ocean circulation with consequent feedback to the climate.
Here we explore the effects of varying atmospheric moisture transport from the Atlantic to
the Pacific (dfwx) and between the tropics and the extra-tropics of the North Atlantic (dfwy).
To test the Grid capabilities of GENIE, 961 independent 4000 year simulations of GENIE-
Trainer were made using a Condor pool of ~230 workstations at London e-Science Centre.
The results (above right) were obtained in ~3 days and show a collapse of Atlantic
circulation across a wide range of forcing. The white dot is the present (unperturbed) state,
which is found to be relatively close to the ‘cliff edge’ where the Atlantic circulation
collapses, eliminating the Gulf stream.

e-Science Achievements

*Use of Condor (www.cs.wisc.edu/condor) on a pool of ~230 workstations reduced the
amount of time to run an ensemble of ~1000 simulations by a factor of ~50 relative to the
single machines previously being used by the science team

*A prototype portal for running the model has been established through EPIC (e-Science
Portal at Imperial College: epic.lesc.ic.ac.uk).

*This now utilises flocked Condor pools within Imperial College and is being used to run our
next ensemble experiment

*Condor pools at London and Southampton have been successfully flocked together

*These will be utilised to run future ensembles

Visit the GENIE website
www.genie.ac.uk

Technical Challenge
The UK Earth system scientist community is distributed

...flexibly integrate state-of-the- »[ Collaborative Grid-based ]

art Earth system modules component programming

| improve model composition »[Madem development environment]

Solutions:

... integrate large-scale hardware

systems in a flexible way

Management of distributed
computing and data resources

[4 .. share, post-process, archive, re-»[ Data archives & visualisation of

use model result: simulation runs

... test hypotheses about Earth Comparison of alternative
stem function modules/ models

GENIE User Scenario

Authentication --;\
(1) Security Infrastructure - .
Authentication & Authorisation LI = [

(2) Workflow composition & meta- mia
scheduler

I [re

0]

[ (3) Workflow execution ]

(4) Visualisation and post-
processing
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Future model: GENIE-Whole
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