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This workshop will give an introduction to and practical hands-on learning in Earth system 
modelling. It will provide a chance to explore the dynamics of the Earth’s climate system as well as 
of global carbon cycling and the biogeochemical impacts of fossil fuel CO2 emissions. The 
workshop will foster a critical appreciation of the nature and limitations of climate and Earth system 
models in trying to understand and predicting global change. But you will also see how numerical 
models can be utilized to address scientific questions, test hypotheses, and quantify the past and 
future relationship between global carbon cycling and climate and associated feedbacks. You will 
learn new computer skills and gain experience with some data visualization packages. 
 
In summary: 

• You will have prescribed fun. 
• You will lose all respect for climate (and other complex) models. 
• But … you will also appreciate how essential models are as tools for testing hypotheses, 

quantifying impacts, and exploring the possible behaviours of climate and carbon cycling to 
(e.g. human) disruption, and generally: learning how the Earth system ‘works’. 

• You will get a ‘hands-on’ appreciation of the nature (in terms of carbonate chemistry) and 
spatial pattern of anthropogenic ocean acidification. 

 
There are no ‘pre-requisites’ in terms of computer programming skills or knowledge, and you do 
not have to bring a laptop. 
 
Food and refreshments will be provided on all days. There will be a vaguely organised outing to the 
pub on Wednesday evening for beer/food (is there a difference?). 
 
The summer school will take place in the Life Sciences Building which is on 24 Tyndall 
Avenue, BS8 1TQ (see attached maps). There will be a porter at the entrance to let you in. 
The practical sessions will take place computer room G08. 
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2016 GW4 Earth system modelling course 

 
Day 1 (Wednesday 13th July) – Earth system modelling for ‘newbies’* 
 
START (9 am) 
• Presentation – Course and methodology overview 
• Session #0 (am) – Getting started 

Accessing the computing cluster; installing and compiling cGENIE; directory 
structure (‘where everything is’). 
Command-line operation; how to submit jobs to a cluster queue. Use of ‘restart’ 
experiments and modelling methodologies. 
Visualization of model output: time-series and time-slice (2D and 3D) output.  

• COFFEE (ca. 11 am) 
• Session #0 (am) – Getting started [continued] 
• LUNCH (ca. 1-2 pm) 
• Session #1 (pm) – A ‘real’(!) experiment 

Setting up experiments: configuration files and setting parameter values. 
Exploring Earth system dynamics: ‘Snowball Earth’ and climate feedback. 

END (ca. 5 pm) (+ pub) 
 
 

Day 2 (Thursday 14th July) – Getting your hands dirty (with carbon) 
 
START (ca. 9 am)  
• Session #2 – ‘Poking the climate beast’ 

Applying perturbations and tracing ocean circulation. 
• COFFEE (ca. 11 am) 
• Session #3 – Poking the carbon cycle 

CO2 emissions and the spatial patterns of ocean acidification. 
• LUNCH (ca. 1-2 pm) 
• Session #4 – Engineering the carbon cycle 

Sensitivity of atmospheric pCO2 and ocean acidification to changes in the ocean’s 
biological pump and ‘weathering’. Ocean carbon cycle geoengineering. 

END (ca. 4 pm) 
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