
 1

6MN: Manchester University OP3-Danum-08 sub-project:  
Aerosol Climate Coupling 

 
The School of Earth, Atmospheric & Environmental Science at the University of Manchester 
(RAE grade 5) will investigate “Forest-atmosphere exchange of aerosols and atmospheric 
chemistry” as part of the OP3-Danum-08 project. This work has four elements and these 
will be spread over two experimental phases:  
 

(i) Measuring the size, concentration and chemical composition of atmospheric 
particulates at local and regional scale in Malaysia 

(ii) Measuring the magnitude of fluxes of these particulates to and from tropical 
forests and their transport pathways. 

(iii) Measuring and modelling the subsequent chemical evolution of particulates 
including organic aerosols emitted from the forest regions as they move into 
the background atmosphere.  

(iv) Modelling organic compounds (BVOC), modelling atmospheric chemistry and 
transport, water status and flux in tropical rainforests, and campaign 
organisation and logistics. 

 
Malaysian research collaborators 
 
Dr. Ramzah Dambul, Lecturer/Associate Researcher, Remote sensing and GIS Group, 

Klimatologi, Tambunan, Universiti Malaysia Sabah. Project: Climatology of the 
Borneo Region linked to Aerosol. Manchester Collaborator: Professor. T.Choularton, 
Dr.M.Gallagher  

Dr. Mastura BT. Mahmud, Researcher, Universiti Kebangsaan Malaysia. Cloud Numerical 
Modelling of  Malaysian Coastal Weather Processes using the UK Met Office Cloud 
Resolving  Large Eddy Simulation Model. Manchester Contact: Dr.P.Connolly (Ext), 
Professor T.Choularton  

Dr. Mohd. Talib Latif, School of Environmental and Natural Resource Sciences Faculty of 
Science and Technology Universiti Kebangsaan Malaysia 43600 Bangi, Malaysia. 
Project: Theoretical studies of the impacts of surface tension reducing components 
in aerosol on water uptake and cloud droplet formation. Dr. G.McFiggans, Professor 
H.Coe  

Dr.Lim Sze Fook, Malaysian Meteorological Department, Jalan Sultan 46667 Petaling Jaya, 
Selangor, Malaysia. Manchester contact: Professor H.Coe  

Ms. Laiman Rusdin, Researcher, Universiti Teknologi, MARA, Malaysia. Project: Aerosol 
Composition Analysis using Aerosol Mass Spectrometry. Manchester Contact: 
Professor H.Coe  

 
Sub-project details 
 
1. Ground & Aircraft based measurements of the chemical composition of atmospheric 
aerosol from biogenic and anthropogenic sources from tropical rain forests and their link 
to global Cloud-Climate processes (H.Coe, M.W.Gallagher, T.W.Choularton, G.McFiggans, 
P.I., J.R. Dorsey, K.N. Bower, J.D. Whitehead,, M. Flynn, J. Crosier, Capes, G., Percival, 
C., Muller, J., Allan, J., Irwin, M., Dr.Grant Allan, Dr.F.Davies, C.Collier, Scot T. Martin, 
Qi Chen, Mohd. Talib Latif, Laiman Rusdin, Dr.Lim Sze Fook; Dr. Ramzah Dambul)  
 
Extensive measurements conducted by the University of Manchester around the globe have 
shown that current global climate model estimates of secondary organic aerosols  are likely 
incorrect. Secondary organic aerosol (SOA) emitted directly from regions rich in natural 
ecosystems such as rain forests appear to be significantly over-predicted by these models.  
SOA levels close to urban-industrial regions produced by photochemical processing or 
anthropogenic emissions are however greatly under-predicted. The reasons for the former 
are not yet understood and this component of OP3 is designed to find out why. Aerosols and 
their direct and indirect climate related effects currently represent the greatest 
uncertainty in accurate climate change predictions as they can both warm and cool the 
earth depending on their composition and their location. Accurate representation of 
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aerosols in models is therefore critical to narrowing the uncertainty in predicted global 
warming as well as improved accuracy of regional scale climatology.  
 
The University of Manchester in collaboration with their colleagues at Aerodyne Inc., USA, 
have lead in the development of field deployable Time of Flight Aerodyne Aerosol Mass 
Spectrometers (TOF-AMS) that are now capable of highly time resolved quantitative 
measurements of atmospheric aerosol mass loadings as a function of their chemical 
composition and size. Such information can now be provided in real-time for aerosols 
ranging from 30 nm to 2 microns in size in minutes. This has allowed huge advances in our 
understanding of aerosols, their sources and sinks and importantly their chemical 
transformation on timescales tat can be more easily related to atmospheric processes. The 
instruments are able to differentiate between organic aerosols (hydrocarbon organic 
aerosols and oxygenated organic aerosols), and inorganic aerosols such as sulphate, nitrate, 
ammonium, and chloride. Manchester have access to three of these instruments which have 
recently been upgraded to provide order of magnitude greater accuracy and time 
resolution. One of these instruments (W-TOF-AMS) will be operated at the Danum Valley 
GAW tower site to measure the local aerosol composition above the forest. A suite of 
complementary aerosol measurements will also be made to fully characterise the chemical 
and physical properties of the aerosols. These will include a Tandem Differential Mobility 
Particle Sizer (DMPS) to size nano-and ultrafine particles to investigate new particle 
formation processes (2.5 to 900 nm) , a Hygroscopic Tandem Differential Particle Analyser 
(H-TDMA) to measure the growth rate of individual particles – critical to assess their ability 
to undergo chemical processing and their cloud nucleating ability, a single-particle laser 
incandescence soot photometer (SP-2) – a novel new instrument for measuring the carbon-
soot content of single particles as well as the thickness of any organic or inorganic coatings 
on these particles due to condensation from the gas phase, as well as a range of standard 
particle sizing instrumentation for accumulation and large PM10 aerosols (Aerodynamic 
Particle Sizers, Laser Optical Particle Counters and total carbon analysers). The aerosol 
data will also be combined with measurements of VOC’s and trace gases by our colleagues 
to identify air mass sources and relate the degree of aerosol processing to meteorological 
conditions and source types.  

Aerosol particles that can form into cloud droplets are an important component of 
the atmosphere and these are key to understanding the link between aerosols and cloud 
and precipitation formation for regional and global indirect climate feedback mechanisms. 
These particles are called cloud condensation nuclei (CCN) and the efficiency with which 
they form cloud particles depends both on their size and their chemical composition. 
Manchester will be using a novel CCN counter (DMT CCN-200) which can measure the 
concentration of these particular particles. The CCN can be used to measure how different 
materials form cloud droplets, and these measurements will be compared to those obtained 
in other regions of the world as well as urban environments to study how pollution affects 
cloud and precipitation formation. These instruments have also been used in weather 
modification studies to determine when and where to seed clouds to enhance or control 
precipitation.  

Aerosols will also be collected on nucleopore filter samples and stored for analysis 
back in Manchester using a new automated ESEM-EDAX elemental particle analysis facility 
capable of analysing single particles collected filters. This system provides detailed 
information on the elemental/metal composition as a function of particle size. This work 
will be extended beyond the OP3 project through collaboration with our MMD collaborators 
to provide biweekly collections of aerosols for shipment to the Manchester facility with the 
aim of producing a long term aerosol database for the Danum Valley region within which to 
set the OP3 measurements in a climatological context. We will also explore expansion of 
this work to other regions of Sabah and Malaysia through our other Malaysian collaborators.  

The aerosol measurements will be complemented by the long term aerosol and 
trace gas measurements already conducted at the Danum GAW site by the Malaysian 
Meteorological Department and the University of Leipzig (Dr.A.Wiedensohler) with whom 
we plan to collaborate on scientific publications. 
 All the aerosol instrumentation is installed in a mobile laboratory housed in a  
standard sea-container and this will be placed near the GAW Tower. This laboratory will be 
set up by Professor Coe, Drs. Bower, Flynn, Williams, and their PhD students (see above).  
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This work component will be closely integrated with the FAAM aircraft 
measurements based out of Taiwu airport (see below).  
 
2. Photochemical Processing of Particles (H.Coe, T.W.Choularton, G.McFiggans, 
Dr.M.Gallagher, P.I.Williams,, J.R. Dorsey, K.N. Bower,, J. Crosier, Capes, G., Allan, J.M. 
Lim Sze Fook, Dr. Ramzah Dambul, Mohd. Talib Latif, Laiman Rusdin)   
 
Similar instrumentation to that used at the GAW Tower will be installed in the UK NCAS 
Aircraft (BAe 146) which is the Facility for Airborne Atmospheric Measurements (FAAM). 
Instruments operated by Manchester on this aircraft include the C-TOF Aerosol Mass 
Spectrometer a new state of the art high precision real-time aerosol composition 
instrument. Manchester will also be measuring the sub micron aerosol size distribution using 
laser based optical particle spectrometers. The specific aims of this work will be to 
determine the primary and secondary organic aerosol loadings upwind, above and 
downwind of the Danum Valley source region and relate these to source strengths using 
chemical tracers measured by colleagues, including CO and Biogenic Volatile Organic 
Hydrocarbons e.g. isoprene. Another important aspect of the work will be link the moiré 
detailed surface based measurements of CCN to those measured below cloud (these 
measurements are being provide by FAAM) to determine the efficiency with which tropical 
forest emissions of CCN are activated to form cloud particles. Finally measurements within 
the clouds above and downwind of Danum will be made to look at the influence of 
hygroscopic CCN emissions from forests on cloud microphysical and precipitation evolution. 
Manchester will contribute to these measurements by measuring the ice particles formed 
within these clouds using a new Cloud Particle Imager to directly image and size ice crystals 
within the cloud. These type, size and growth of these ice crystals are of great importance 
to the evolution of the clouds albedo, lifetime and subsequent precipitation rates. 

 
3. Canopy Exchange of Particle & Ozone (M.Gallagher, T.W.Choularton, G.McFiggans, 
P.I.Williams, J.R. Dorsey, K.N. Bower,, J.D. Whitehead, M. Flynn,, Percival, C., Muller, J., 
M., Lim Sze Fook, Ramzah Dambul, Mohd. Talib Latif, Laiman Rusdin)   
  
Emission of particles by vapour phase condensation and coagulation combined with 
subsequent turbulent deposition of aerosol particles are a key pathway for exchange of 
nutrients and pollutants to forests. Recent reviews of these processes suggest they are 
particularly poorly quantified due to the great difficulty of measuring these  fluxes as a 
function of aerosol size and composition. Manchester in association with their colleagues 
from the Centre for Ecology & Hydrology, Edinburgh (CEH), will use fast response eddy 
correlation instrumentation to directly measure the vertical fluxes of particles as a function 
of their size over the forest canopy. A fast response ultrasonic anemometer-thermometer 
(Gill R50) combined with a water vapour sensor (Campbell Scientific) will be used to 
measure the area averaged sensible and latent heat fluxes for the forest canopy. Combined 
with nett and total radiation measurements this will allow us to define the energy budget 
of the canopy which controls many of the physico-chemical exchange processes. The 
turbulence sensor will also be combined with fast response nano- and ultrafine total 
particle counters to investigate potential nano-particle emission processes as well as 
deposition of ultrafine particles through Brownian deposition. Size segregated aerosol 
fluxes will also be measured by eddy correlation using a new laser based Ultra-High-
Sensitivity-Aerosol-Spectrometer (UHSAS) capable of counting and sizing aerosols between 
55-1000 nm in 100 size bins at recording speeds of 10 Hz. Combined with large particle 
laser optical particle counters (e.g. a new Aerosol Spectrometer Probe, ASP-100, and an 
TSI-3321 Aerodynamic Particle Sizer)  the complete size dependent aerosol flux will be 
determined. These will be used in conjunction with the MMD measurements of total aerosol 
mass to improve current models of dry deposition to the forest canopy. Measurements of 
the total particle size distribution from 3-1000 nm will also be measured to determine by 
inferential techniques combined with the UCPC fluxes the deposition velocities of ultrafine 
particles to the forest canopy. New particle formation events from condensation of VOC’s 
as reported from boreal forests will also be investigated if they occur. Dr.Gallagher will 
lead this component from Manchester and will be assisted by Dr.Whitehead, Dr.Dorsey, 
Dr.Flynn and Dr. Williams. 
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4. NOx & Ozone Exchange over Tropical Forests (M.W.Gallagher, T.W.Choularton, 
G.McFiggans, P.I.Williams, J.R. Dorsey,, K.N. Bower,, J.D. Whitehead,, M. Flynn,, Percival, 
C., Muller, J., .Lim Sze Fook, Ramzah Dambul, Mohd. Talib Latif, Laiman Rusdin)   
  
One of the key work elements of OP3 will be to measure soil emissions of oxides of nitrogen 
including greenhouse gases such as NO and N2O. Manchester will be providing dynamic 
automated soil chambers sited below the forest canopy at the Danum Valley Forest Nursery 
site to measure emissions of NO. Our colleagues from CEH and the University of Leeds will 
be providing trace gas instrumentation to interface to these chamber for NO and N2O. 
Tropical forest soils are though to be strong emitters of NO but the fluxes are heavily 
dependent on soil type, soil temperature and soil water content. Once emitted NO can 
become trapped below the forest canopy where photochemical reaction with ozone can 
lead to the production of NO2. This can lead to significant divergence in NO and NO2 
concentration and flux profiles within and above the canopy. Depending on the canopy leaf 
area index and the above canopy NO2 concentration either upward or downward fluxes of 
NO2 can be observed. In unpolluted regions NO2 emission is expected above the forest 
canopy. Assessing these bi-directional fluxes is important as they influence background 
chemical pathways and ozone production downwind of the forest region. The 
measurements obtained here will, in conjunction with those measured at the GAW tower 
and from the aircraft will be used to model the net emission potential of nitrogen species 
from the Danum region. 
 An important input to the photochemical modelling activities will be the 
determination of ozone fluxes to the canopy to determine this loss pathway accurately. 
These fluxes will be determined by eddy correlation using a  Gusten GFAS OSG-2 fast 
response instrument (10 Hz) combined with a sonic anemometer. This work will be a joint 
effort between Dr.Gallaghjer at Manchester and Dr.Nemitz et CEH. Dr. Dorsey and 
Dr.Whitehead will assist and Dr.Dorsey will lead the modelling activity. Ozone exchange to 
tropical forests are expected to be large and need to be accurately quantified to interpret 
models of VOC emissions.  
 The high resolution forest canopy dispersion models including photochemical 
reactions will be initialised using above canopy meteorological variables that will coupled 
with below canopy turbulence schemes.  

A good knowledge of the above canopy wind and temperature profile is required to 
accurately model intermittent dispersion mechanisms that dominate transport within the 
canopy. This will be provided using the following instruments: 
 

1. A miniature Doppler sodar will be deployed to measure the wind and turbulence 
profiles every 10 minutes above the Danum Valley, over the height range 50-600 m. 
This is an automated system that will be situated at the Nursery site and operated 
continuously through the experiment. This data will also be available for the other 
modelling activities described by our collaborators. At the GAW tower we propose 
to deploy a miniature HALO Photonics Infra Red Lidar. This will provide high 
resolution vertical profiles of the wind structure and aerosol loading over the GAW 
Tower site. As the boundary layer structure over Danum will be dominated by 
convection and complex terrain interactions and on occasion thunderstorm induce 
gust fronts the structure of the wind and aerosol profiles will alter significantly on a 
diurnal basis and we need to understand these dynamics in order to interpret the 
ground based measurements and to link these to the airborne measurements and 
the model results. The doppler sodar will be deployed by the University of 
Manchester (Dr.Dorsey) and we will provide training to the MMD GAW staff in its 
operation and maintenance during the gap eriod between the two intensive field 
measurement periods.  
 

The HALO lidar will be deployed by our co-workers at the University of Salford-Greater 
Manchester, Professor Chris Collier and Dr. Fay Davies.In related PhD student projects 
that are proposed to contribute to and extend the usefulness of the field measurements 
at Danum, two are noteworthy: 

 
1. Biological - Aerosol Fluxes from Tropical Forests 
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A novel new instrument, a Wide Interest Bio-aerosol Spectrometer (WIBS-3) developed by 
Dr.Paul Kaye at the University of Hertfordshire will also be deployed by Manchester at the 
GAW Tower. This instrument is unique as it can characterise atmospheric particles as a 
function size by their type. WIBS is analyses aerosol on a single particle basis and is 
particularly good at identifying biological aerosols, distinguishing whether they are 
bacteria, pollen or fungal spores. It can also determine whether they are inorganic particles 
or dust particles and will be useful in assessing their contribution to the total aerosol mass 
measurements currently conducted at the GAW Tower by MMD. These measurements will be 
used to assess the bioaerosol fluxes from the forest. The influence of bio-aerosol on cloud 
formation and climate feedback has often been speculated upon but there are few direct 
measurements to test current theories. This experiment will represent the first attempt to 
directly measure net bio-aerosol fluxes from tropical forests. 
 
2. Flux Instrument Development. 
 
A new fast response ozone flux sensor will be tested for the first time. This instrument is 
based on a novel surface acoustic wave sensor (SAWS) technique developed by co-workers 
at the University of Nottingham-Trent and Dr. Carl Percival at the University of Manchester. 
Ms Jennifer Muller, a NERC PhD student, supervised by Dr.Percival, Dr.Gallagher and 
Dr.Nemitz, will undertake the field trials of this new instrument at the Danum GAW Tower 
site. Her aim will be to measure, using the eddy correlation technique, the area averaged 
vertical flux of ozone to the forest canopy. This is an important input to the modelling 
activities in OP3. 
 
New Projects Identified with Malaysian Collaborators 
 
Through discussion with our Malaysian collaborators at MMD we have also identified new 
areas of collaboration that can be initiated through the OP3 project. Manchester will 
provide MMD and associate researchers with measurements of fog water content and fog 
droplet size distributions. These will be measured using cloud particulate volume monitors 
(Gerber PVM-100) and Forward Scattering Spectrometers (DMT FSSP-100). These 
instruments will allow us to quantify the fog water content accurately at high resolution. 
We will also combine these measurements with turbulence measurements to determine the 
vertical fluxes of fog/mist that occur over the forest by using the eddy correlation 
technique. The turbulent deposition of fog water fluxes have not been measured accurately 
over tropical forests before and these fluxes may provide an additional important pathway 
for efficient nutrient uptake as well as being important for a range of canopy top 
ecosystems-flora and fauna. It is also an important pathway for pollution deposition to 
these ecosystems. The Manchester groups were the first to measure fluxes of fog water 
using the eddy correlation technique (see references) and we will provide instrumentation 
to repeat these measurements at Danum. Our colleagues at MMD and elsewhere will be 
provided with the data from these measurements to assess the importance of this 
component of the water budget on climatological timescales using their long term 
meteorological database from the site.  

We are also in discussion with MMD colleagues to extend this work beyond the 
period of OP3 using low cost passive sampler techniques for monitoring fog and cloud 
water. Manchester together with their colleagues at CEH have extensive experience with 
operation of such monitoring equipment at networks in the UK and will provide advice and 
training on their use as a project is developed. These passive techniques can be operated 
over long term periods to assess net inputs of inorganic as well as organic species through 
rain and fog to forest ecosystems and are important in monitoring the long term health of 
ecosystems. This work will be lead by Dr. Gallagher, and Dr. Bidin (MMD), Professor 
Choularton (Manchester) and Dr. Nemitz (CEH) and will contribute to the Water flux and 
status regulation work package lead by Dr. Kawi Bidin (MMD) and Professor. N.Hewitt 
(Lancaster).  
 
Value of the scientific outcomes of the sub-project to Malaysia 
 
The key environmental issues affecting Malaysia that the Manchester sub-projects of OP3 
will address include: 
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• The Aerosol Climate of Sabah-Borneo. We will provide detailed measurements of 
the aerosol composition as a function of particle size using both ground based and 
airborne Aerosol Mass Spectrometers. This information is vital for a wide range of 
pollution and climate problems from local, regional and up to the global scale. It is 
key to understanding and modelling the current and evolving  atmospheric 
composition in the Malaysia-Borneo region. 

• Regional Air Quality. This sub-project will measure and model the natural 
background chemistry and processes of the atmosphere, into which biomass burning 
emissions are occurring. This will aid source apportionment studies of particularly 
of organic aerosols.  

• Forest Emissions.(i) Global modelling of the emissions of oxides of nitrogen are 
limited by information on tropical forest soil emissions. We will provide 
measurements of tropical soil emissions from this region for use in global model 
databases.(ii) Secondary organic aerosol formation and emission. There is currently 
great uncertainty on the amount and formation mechanisms (or their lack) of 
secondary organic aerosol formation over tropical regions. OP3 will provide the 
most detailed examination of this difficult problem to date in a  tropical biome and 
the information obtained will be used to inform current chemical transformation 
mechanisms used in global climate models. 

• Forest Atmosphere Exchange.(i) We will measure the dry deposition rates of 
aerosols to tropical forests. Combined with the aerosol composition measurements 
this will allow the net input of atmospheric species to the forests in the Sabah 
region to be determined. (ii) With our Malaysian collaborators we will also measure 
the turbulent deposition of fog water to tropical forests in Sabah. The information 
on both dry and fog water deposition pathways will be integrated with the OP3 
project to improve understanding of the tropical hydrological cycle and ecosystem 
diversity focussing on the fauna and flora in forest canopy biomes and how it will be 
affected by land management and climate changes.  

• Cloud-Aerosol Climate Feedback. There are no in situ measurements of the 
microphysical properties of clouds in the Malaysian regions. To model and 
understand the impact of aerosol and trace gas emissions on cloud properties (one 
of the key objectives of OP3) and their contribution to climate radiative exchange 
processes requires detailed information of the size distributions of both water and 
ice particles within these. Manchester, through their collaborators in FAAM will 
provide this information using state of the art cloud microphysics on the UK FAAM 
research aircraft. This information will also be useful for future modelling activities 
being initiated with Malaysian collaborators to provide numerical simulations of 
clouds and precipitation in the Malaysia-Borneo coastal regions. This can be used as 
input to improved local and regional weather-precipitation predictions. 

• Collaboration. Through collaboration with Malaysian institutes OP3 will initiate a 
process of exchange of state of the art knowledge and expertise in atmospheric 
chemistry and physics. The aim is to build capacity within the Malaysian science 
community enabling them to tackle future problems in environmental management 
and to better inform government policy as applied to local, national and 
international regulations for climate change mitigation. These policies will require 
underpinning by science relevant to local climate and atmospheric composition in 
the SE Asian region which Malaysia is in a good position to provide. Manchester will 
support this process with respect to the science of aerosol-particulate composition.  

 
Please also see the overarching scientific outcomes in the “OP3 Project overview”. 
 
Deliverables 
 
These sub projects will deliver the most comprehensive measurements of aerosol 
composition in the Malaysian region which will be disseminated to the scientific community 
for a wide range of important climatological research problems. 
 
The sub-project is founded on the principle of scientific collaboration and aimed at 
publication of results at international science meetings and in the scientific literature. A 
preliminary report on the sub-project will be submitted to EPU before the team leave 
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Malaysia. The project Coordinator will supervise the collection of final deliverables from 
this sub-project and their delivery to EPU (see OP3 Overall Project Description). Manchester 
scientists will take part in the Results Dissemination Meeting to be hosted by the UK High 
Commissioner after the field campaign. A doctoral thesis is currently being planned with 
our Malaysia collaborators and will be provided to EPU as requested. 
 
Specific roles of Manchester University staff (and staff reference number) 
 
6MN-1:  Prof Tom Choularton: OP3 Manchester co-investigator; co-ordinator of  aerosol 

and aircraft measurements with model activities. Supervisor of PhD students in 
the field. 

6MN-2:  Dr.Martin William Gallagher: OP3 Manchester ground measurement, aerosol and 
trace gas fluxes and forest canopy modelling, fog water fluxes – coordinator. 
Airborne cloud microphysics measurements, instrument operation, data analysis 
and interpretation; in-canopy aerosol flux measurements, Supervisor of PhD 
students in the field. 

6MN-3:  Professor Hugh Coe: Ground based and aircraft, aerosol number, size, 
composition and hygroscopic measurements – data interpretation, and aerosol 
modelling coordinator. Supervisor of PhD students in the field. 

6MN-4:  Dr Gordon McFiggans. In-canopy aerosol production and transport, 
measurements and modelling of organic aerosol and transformation. Supervisor 
of PhD students in the field. 

6MN-5:  Dr.Keith Bower. Manchester Field Experiment Manager. NERC APPRAISE Science 
coordinator. Logistics coordinator, Aerosol Mass Spectrometer measurements, 
ground based and airborne. 

6MN-6:  Dr. Michael Flynn. Science Officer: Data acquisition, instrument installation and 
aerosol inlet construction and configuration. SP-2 instrument operation and data 
analysis, supervision of SP-2 instrument PhD student in the field. 

6MN-7:  Dr. James Allan : UFAM Research Fellow: Aerosol Mass Spectrometer 
measurements, data  analysis software, quality control and interpretation, 
ground based and aircraft measurements. Supervision of students in the field 

6MN-8:  Dr. James Dorsey : Aerosol fluxes, optical particle counters, soil chamber 
measurements, remote sensing, forest modelling. Airborne measurements of 
cloud ice microphysics. 

6MN-9:  Dr.Paul Williams: UFAM Aerosol Instrument Scientist. DMPS and Optical Particle 
Aerosol size distribution instrumentation. Airborne Aerosol Mass Spectrometer 
measurements. 

6MN-10:  Dr.Jamie Whitehead: Aerosol, water vapour, NO and ozone fluxes, tower. In 
canopy micrometeorology and aerosol fluxes and composition. Project data 
management. 

6MN-11: Dr.J.Crosier. Aerosol Mass Spectrometer, ground and aircraft measurements. 
Data analysis of aerosol mass spectrometry data. 

6MN-12:  Mr.G.Capes: PhD student. Aerosol Mass Spectrometer, ground and aircraft 
measurements. Data analysis of aerosol mass spectrometry data. 

6MN-13:  Mr.M.Irwin: Ph D Student. CCN measurements, aerosol cloud interactions. CCN 
data analysis and quality control, ground based and aircraft measurements. 
Aerosol filter sampling and elemental analysis using ESEM/EDAX. 

6MN-14:  Mr. W.Morgan: PhD Student. Time of Flight Aerosol mass Spectrometery, 
Secondary Organic Aerosol analysis. Analysis of in canopy aerosol samples using 
AMS. 

6MN-15: Mr.N.Good:PhD Student. Chemical processing and modelling aerosol 
transformation. HTDMA aerosol hygroscopic growth property measurements. 

6MN-16: Mr. D. Lui: PhD Student. Absorbing, non-absorbing aerosol fraction as a function of 
aerosol size. Carbon aerosol mass content as a function of particle size, mixing 
state of aerosol and organic coatings. SP-2 instrument operation and data 
analysis. 

6MN-17:  Ms. J. Muller: PhD Student. Operation of prototype ozone flux sensor and data 
analysis. 

6MN-18:  Dr.F.Davies: Research Fellow. Deployment and operation of HALO Doppler lidar, 
data analysis and quality control. 
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6MN-19: Professor Chris Collier: Supervisor and data interpretation of remote sensing data, 
Doppler sodar and HALO aerosol/wind profile Doppler lidar. 

6MN -20: Dr.Grant Allen: Research Associate: Synthesis of satellite & aircraft data. 
6MN -21: Scot T. Martin.Study of the aerosol composition at Danum Valley -  
6MN -22: Dr. Qi Chen. Research Associate, Study of the aerosol composition at Danum 

Valley - Field experiments. 
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