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In our research team we use numerical models to improve our understanding of the 
impacts of and coupling between atmospheric chemistry and climate change. This year we 
will host up to two Part III students to join the team and perform research in this broad area 
of science. Whilst we are numerical modellers working on computers absolutely no prior 
experience in coding is required! Below we list a range of the problems we have on offer.  
 
 
The North Atlantic Climate System 
Integrated Study (ACSIS): 
Major changes are occurring across the 
North Atlantic (NA) climate system: in ocean 
and atmosphere temperatures and 
circulation, in sea ice thickness and extent, 
and in key atmospheric pollutants such as 
ozone, methane and aerosols.  
In this project you will work with postdoctoral 

researchers in the 
group who are involved 
in a long-term research 
project, ACSIS. You will 
look at new 
measurements made 
using the  UK research 
aircraft (a modified 
BAe-146). You will 

confront these observational data with model 
simulations of atmospheric composition made 
using the UKCA model in order to understand 
how changes in North Atlantic climate affect 
atmospheric pollutants and vice versa.  
 
Atmospheric methane 
Methane is a potent greenhouse gas, second 
only to CO2 in terms of impact on 
anthropogenic global warming. We have led 
a major UK project into understanding Arctic 
methane and we are now a partner in a new 
tropical methane project. The important 
science questions include why there has 

been a large 
increase in 
the amount 
of methane 
in the 
atmosphere 

since 2007? 
What are 
the relative 
contributions 
of natural 
and man-

made 
sources? 

And what is the relative balance of tropical to 
high latitude sources?  
You will use a combination of methane 
observational data (concentrations and 
isotopic fraction) and numerical computer 
modelling data to explore these questions.    
 
Oxidant Budgets of the Northern 
Hemisphere (1950-2017) 
Changes in oxidants like ozone in the 
troposphere are having a huge number of 
negative impacts – from climate change to air 
pollution to human health and agriculture. As 
we saw in the Part II lecture course, our 
current best model simulations of changes in 
tropospheric ozone do not agree with the 
observational record. 
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Is this because of errors in the underlying 
emissions of NOx and VOCs? Errors in how 
ozone is removed from the system?  Are the 

chemical 
mechanism
s in the 

models 
missing key 

processes 
needed to 

make 
ozone? Or 
are there 
errors in the 
way we 

model these interactions?  
In this project you will work with a team of 
researchers who are tackling these vital 
questions. You will help this team by leading 
new analyses to assess the relationships 
between HO2 and NO – key determinants on 
the rate of ozone production in the 
troposphere. You will look at how changes in 
the spatial and temporal distribution of 
emissions of ozone precursors modifies the 
model’s ability to recreate past ozone trends, 
using output from a number of model 
simulations including those from our own 
model, the UKCA chemistry-climate model. 
 
Oceans and climate change? 
 Halogens play a range of roles in the 
atmosphere, reflecting the diversity of their 
sources, their chemistry and the wide-range 

of atmospheric 
processes at 
work.   
In this project, 
you will look at 
sources of 
bromine and 

chlorine in the atmosphere.  You will model 
the chemistry and transport of emitted 
halogens in the atmosphere, with a focus on 
understanding the amount of halogens 
reaching the stratosphere, and compare your 
data against real-world satellite observations. 
 
Investigating the impacts of the power 
generation industry on air pollution. 

In the UK it’s 
estimated that the 
power industry is 
the second largest 
contributor to air 
pollution after road 

transport. 
However, the impact of the power generation 
industry on people’s lives varies according to 

the methods of generation and the location of 
power generating facilities (whether they are 
near or far from city centres). 
In this project you will investigate the global 
impact of the power production industry on air 
pollution and determine the impact of power 
generation on human health. You will analyse 
simulations performed for the Task Force on 
Hemispheric Transport of Air Pollution (TF 
HTAP), an international scientific cooperative 
effort to improve the understanding of the 
intercontinental transport of air pollution 
across the Northern Hemisphere. 
 

Greenhouse gas emissions in East 
Anglia: How good are they? 
How well do we know the greenhouse gases 
emissions from the UK? National inventories 
of emissions are developed by adding up the 
activity in different sectors and assigning 
emission rates to each activity. You will test 
these inventories by using an inverse model 
to link observations of methane and nitrous 
oxide from East Anglia with the inventories. 
You will examine whether the inventories are 
consistent with the data, and explore 
additional potential sources not included in 
the inventory. The project will involve running 
codes that have been previously developed 
within this group, and there may be potential 
to develop new code if that is of interest to 
the student. 
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