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Climate change; a contemporary and geological perspective
Java models of Earth Systems
The JModel suite consists of a number of models of aspects of the Earth System. The Java programmes model in detail aspects of the cycles of some major biogeochemical elements that exemplify the range of geochemical processes in marine environments. They can all be run from the JModels website (see link). They are written in the Java language for maximum portability, and are capable of running on most computing platforms including Windows, MacOS and Unix/Linux. The models are controlled via graphical user interfaces (GUI), so no knowledge of computer programming is required to run them. The models currently available from the JModels website are: Ocean phosphorus cycle Ocean nitrogen and phosphorus cycles Ocean silicon and phosphorus cycles Ocean and atmosphere carbon cycle Energy radiation balance model (under development) The main purpose of the models is to investigate how material and energy cycles of the Earth system are regulated and controlled by different feedbacks. The models focus upon the coupling of the ocean and atmosphere as geochemical systems. While the central focus is on these feedbacks and Earth System stabilisation, the models can also be used in other ways. Implications of anthropogenic impacts can be evaluated including the diffusion of fossil fuel CO2 into the ocean, and the consequent ocean acidification.

These resources have been developed by a National Oceanography Centre, Southampton project led by Toby Tyrrell and Andrew Yool.
The models are supported by a series of seven worksheets (with answers)

· phosphorous alone (P worksheet.doc)
· the interaction of silicon and phosphorous (SiP worksheet.doc)
· the interaction of nitrogen and phosphorous (NP worksheet.doc)
· the modeling of carbon; 3 worksheets
· Effect of pH worksheet.doc - on the effect of pH on composition of Dissolved Inorganic Carbon; how much is CO2(aq), how much HCO3, how much CO3
· CO3 compensation worksheet.doc - on the carbonate compensation negative feedback process and stabilisation of CO3 concentration
· future C02 worksheet.doc – a question sheet on the role of the ocean in affecting the rise in atmospheric CO2 investigating how sensitive is the predicted atm CO2 increase to uncertainties about ocean behaviour?
· a worksheet (PP control worksheet.doc) showing how the N&P model can be used to study the topic of what controls ocean fertility (given that primary production fuels virtually all ocean food webs, i.e. drives ocean fertility, what then controls how much primary production takes place in the oceans?)
The resources described above were created by the University of Southampton and released as an open educational resource. They form part of the C-change in GEES project funded by HEFCE as part of the JISC/HE Academy UKOER programme and coordinated by the GEES Subject Centre.
This resource is licensed under the terms of the Attribution-Non-Commercial-Share Alike 2.0 UK: England & Wales  license (http://creativecommons.org/licenses/by-nc-sa/2.0/uk/).

However the resources, where specified, contain other 3rd party materials under their own licenses. 
The name of the University of Southampton and its logos are registered trade marks of the University. The University reserves all rights to these items beyond their inclusion in these CC resources.
The JISC logo, the C-change logo and the logo of the Higher Education Academy Subject Centre for the Geography, Earth and Environmental Sciences are licensed under the terms of the Creative Commons Attribution -non-commercial-No Derivative Works 2.0 UK England & Wales license.  All reproductions must comply with the terms of that license.
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