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Professor Burrows is also a fellow of the Natural Environment Research Council: Centre 
for Ecology and Hydrology, Maclean Building,  
Benson Lane, Crowmarsh Gifford, Wallingford, Oxfordshire, OX10 8BB  
United Kingdom. 

 
Personal:    
     Born 16th August 1954, Whiston nr. Liverpool U.K.  
     British and German Citizen 

Married 
 

Education:  
Ph.D., Trinity College, Cambridge University, U.K. 1975-1978  
Ph.D. thesis title, "Study of free radical reactions by laser magnetic resonance." 
Research Supervisor: Professor B. A. Thrush FRS. 
M.A. Trinity College, Cambridge University, U.K. taken in 1979. 
B.A.(Hons), Trinity College, Cambridge University, U.K- 1972-1975 
West Park Grammar School St. Helens, Merseyside U.K. 1965-1971 
Our Lady’s and St. Joseph’s RC Primary School, Prescot, Merseyside, U.K 1959-1965. 

 
Employment:  

(5) Science Director,  
Natural Environment Research Council 
Centre for Ecology and Hydrology  
Maclean Building,  
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Benson Lane,  
Crowmarsh Gifford,  
Wallingford, Oxfordshire, OX10 8BB  
United Kingdom 
On a secondment from 01.12.2008 to 01.04.2010, after which Professor Burrows became 
a fellow of NERC: CEH now UK CEH 2010 to 2024. 

 
(4) Professor (Chair Title "Physics of the Oceans and the Atmosphere") Faculty of 
Physics and Electrical Engineering, University of Bremen. 
March 1992 to the present.  

 
I have been a Guest Scientist at NASA-GSFC and University of Maryland since 1992 
taking sabbatical leave at these institutions in 1995, and I am an adjunct Professor at the 
University of Maryland since 2006.  
 
(3) Max Planck Institut für Chemie, Atmospheric Chemistry Department, (Director Prof. 
Dr. Dr. P. J. Crutzen F.R.S.) Research Scientist and then Research Group Leader): 
November 1981 to March 1992. 
 
(2) Environmental and Medical Sciences Division, A.E.R.E. Harwell, Didcot, 
Oxfordshire, U.K.: Higher Scientific Officer,  
and Guest Scientist at the Physical Chemistry Laboratory, Oxford University, March 
1979 to November 1981 (within the group of Professor R. P. Wayne). 
 
(1) Harvard-Smithsonian Center for Astrophysics, Cambridge, Massachusetts, U.S.A.: 
Research Scientist, 1978 to1979 (within the group of the late Dr. H. E. Radford). 

 
Scientific Societies:    

Member of the following scientific societies: American Chemical Society (ACS), SPIE- 
The International Society for Optical Engineering, European Physical Society (EPS);  
Deutsche Physikalische Gesellschaft (DPG);  

 
Life Member/ Fellow of the following scientific societies:  
American Association for the Advancement of Science (AAAS), the American 
Geophysical Union (AGU), The International Academy of Astronautics (IAA); the 
European Geosciences Union, (EGU, International Commission of Atmospheric 
Chemistry and Global Pollution (iCACGP), the Royal Society, and the Leopoldina, the 
German National Academy of Science. 

 
Awards, Honours, and Related: 

 
1975-1978 Royal Society Gassiot Committee Research Student; 
1992 Professor of Atmospheric and Oceanographic Physics at the University of Bremen; 
1995 NASA Guest Scientist at the Laboratory of Atmospheres NASA GSFC; 
1998 Distinguished Scientist Lectureship German American Scientific Committee 
(DAAD); 
2003 Fellow of the AAAS; 
2004 Fellow AGU; 
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2004 Distinguished Guest Lecture Royal Society of Chemistry – Environmental 
Chemistry Group; 
2006 William Nordberg Medal  COSPAR 2006; 
2006 – present Adjunct Professor at the Department of Atmospheric and Oceanic 
Science, The University of Maryland, College Park, MD 20742,USA; 
2006 EU GMES/CopernicusWorking Group 4, which recommended to the EU on the 
space segment required for GEOSS; 
2007 Noble Lecturer, University of Toronto, Department of Atmospheric 2007 Physics 
and Environment Canada, 24-31st March 2007; 
2007 NASA Group Achievement Award for outstanding achievements in the 
Intercontinental Chemical Transport Experiment conducted in the United States and 
Mexico. 10th May 2007; 
2008 The Harold S. Johnston Lecturer University of California, Berkeley USA, 
Member of the International Academy of Aeronautics (IAA) 2008; 
2010 Journal of Quantitative Spectroscopy and Radiative Transfer selected on its 50 
anniversary a JQSRT Milestone Paper award to Burrows et al 1999 manuscript, January;  
2008-2010 Guest member of high table at Christ Church Oxford; 
2010-2024 Honorary fellow of the Natural Environmental Research Council: Centre for 
Ecology and Hydrology from 2019 UK Centre for Ecology and Hydrology; 
2010 Member of the CEOS Carbon Task Force; 
2012 Haagen Smit Prize presented by Atmospheric Environment, a premier journal of 
Elsevier Science, in recognition of outstanding 1991 contribution “The Nitrate radical: 
Physics, Chemistry and the Atmosphere” by Wayne et al; 
2013 Vilhelm Bjerknes Medal by the European Geosciences Union, EGU; 
2014 EGU Invited Speaker on the Atmosphere; 
2015 IUGG Silver Medal and elected IUGG Fellow; 
2016  EGU Alfred Wegener Medal and life member; 
2016 Fellow of the Royal Society FRS; 
2020 Member of the Leopoldina, the German Academy of Science; 
2022 Honorary member for life of the International Association of Meteorology and 
Atmospheric Sciences (IAMAS) – international Commission on Atmospheric Pollution 
and Global Pollution (iCACGP). 

 
International Projects of note: 
     EUROTRAC-PI in various projects1985-2003;  

PI of different research projects within different consortia in all the EU Framework 
Research programmes, from the 1st to the current round; 
Proposer, Principal Investigator-Lead Scientist of the GOME, (Global Ozone Monitoring 
Experiment) Project 1985 – 2020 end of mission; 
Proposer, Principal Investigator and initiator of the SCIAMACHY, (SCanning Imaging 
Absorption spectrometer for Atmospheric CHartographY) Project. 
Principal Investigator and initiator of the mission concepts GeoSCIA, GeoTROPE, 
GeoSCIA-Lite; 
Chair of the SCIAMACHY Scientific Advisory Group, SSAG, established by ESA and 
the national space agencies of Germany, DLR, the Netherlands, formerly Nederlands 
Instituut voor Vliegtuigontwikkeling en Ruimtevaart (NIVR), now Netherlands Space 
Organisation (NSO) and Belgium Ministry of Space 1992- 2020 end of mission; 
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Founding Member and first scientific secretary of the GOME Scientific Advisory Group, 
GSAG, run by ESA and EUMETSAT 1990 to 2019; 
Co-Investigator of the German French Merlin Experiment 2010 – present; 
One of the Initiators and Proposers of the Space based Concepts for the measurement of 
the Greenhouse Gas: CarbonSat and CarbonSat Constellation; Following a peer review 
and in completion with 32 proposals CarbonSat was selected by ESA for its Earth 
Explorer 8 Phase A B1 studies in November 2010; The concept has now been selected 
for the EU Copernicus ESA CO2M mission  
Initiator of the SCIA-ISS project concept; 
Principal Investigator of the Effect of Megacities on the Transport and Transformation of 
Pollutants on the Regional to Global Scales EMeRGe, a DFG HALO project and 
international research consortium; 

 
Community Service: 

Scientific Reviewer of the Atmospheric Division of the NASA Langley Research Center 
1997; 
Member of the steering committee of IGAC (International Global Atmospheric 
Chemistry) Core Project of the IGBP (International Geosphere Biosphere Project) 2002 – 
2008; 
Co Proposer and Member of the scientific steering committee of the German Research 
Community Aircraft HALO (High Altitude Long duration) – 2000- 2020; 
Member of the WMO - CEOS IGOS IGACO team and co-author of its recommendations 
2002 – 2006;  
Member of iCACGP (International Commission on Atmospheric Chemistry and Global 
Pollution) of IAMAS (International Association of Meteorology and Atmospheric 
Sciences), 2002 -2006; Officer and Secretary of iCACGP 2006 – 2010, President of 
iCACGP 2010-2014 and 2104-2018; 
Member Scientific Steering Group of SPARC (Stratospheric Processes and their Role in 
Climate) a project of the WCRP (World Climate Research Programme) - WMO (World 
Meteorological organisation) -2003 – 2011, COSPAR SPARC Liaison 2012- 2020; 
COSPAR Commission A – 1998 vice chair 2000 – 2008; COSPAR Member of national 
COSPAR Committee 2010 – present; 
Member of Environmental Section of the European Physical Society – 2003 to 2016; 
IGOS-IGACO member and an author of the IGACO Strategy document 2004,  
Contributor to the quadrennial WMO UNEP Ozone Assessments a as co-author and 
reviewer 2002 –2020;  
WMO-IGACO-Ozone group member, Advisor to GCOS 2004-2006; 
Member of the Post-EPS Advisory Group for EUMETSAT 2005-2013;  
Member of the EU Working Group - GMES Atmosphere Service and Space 
infrastructure of the service 2007 – 2009; 
Member of the review board of the research programme of the Bundesamt für 
Seeschifffahrt und Hydrographie (Federal Maritime and Hydrographic Agency) 2008;  
Member Advisory Board of the Leibniz Institute of Atmospheric Physics, Schlossstrasse, 
618225 Kuehlungsborn Germany 2009-2016; 
Member COSPAR Prize Committee 2008 – 2016; 
Member AGU awards committee 2010- 2014; 
Member EGU awards committee 2013-2020; 
Reviewer of the DLR Research Programme 2013 – 2018; 
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Member of the Royal Society Selection Committee 5 2018-2020; 
Member of Royal Society Future Leaders – African Independent Research (FLAIR) 
Fellowship committee 2018-2020; 
Vice President of IAMAS 2019 to 2027; 
Chair of the Academic Advisory, Committee of the Research Centre Environmental 
Change at Academia Sinica, Taiwan 2020-2026; 
Member of the Copernicus Journal Atmospheric Chemistry and Physics PauL J. Crutzen 
Award committee 2022-2024; 

 
Editorships: 

Journal of Geophysical Research, Associate Editor 1998- 2002 
Journal of Photochemistry and Photobiology A – Chemistry, Guest Editor 2003.  
Advances in Space Research, Editor of Special Issues 1998- 2008 
Atmospheric Physics and Chemistry 2001 – 2010, Associate Editor 
Journal of Advances in Space Research, Associate Editor 2008 – 2015 
Member of the Editorial Board Atmospheric Environment 2006 – 2011. 
Advances in Measurement Techniques, Associate Editor 2008-2019  
Member of the Editorial Board of the Progress in Earth and Planetary Science, PEPS, 
2013- present. 

 
Experience in Teaching: 

I taught in a special needs school in Rainhill, Merseyside UK after completing my B.A. 
(hons) and before beginning my doctorate in 1978 and later in adult education in evening 
classes at the Volkshochschule Wiesbaden Germany from 1983-1983. During my time as 
a graduate student and postdoctoral scientist, I supervised undergraduates and taught 
practical undergraduates taking the Natural Sciences Tripos at Cambridge University and 
Part II students in Physical Chemistry at Oxford University 1975-1981. I have taught 
courses at the University level for the past 32 years in the following areas: a) 1991- 2005 
Diploma in Physics, Diploma in Engineering and Diploma in Electrical Engineering – 
Courses:  Physics for Engineers, Atomic and Molecular Physics; Atmospheric Physics; 
Atmospheric Chemistry; Remote Sensing; Optical Sensor; b) 2005-present M.Sc. 
Physics, M.Sc. Environmental Physics – Courses: Atomic and Molecular Physics, 
Atmospheric Physics, Atmospheric Chemistry. 
I was one of the founders in 2000 of the first M.Sc. course in Germany focussing on 
“Environmental Physics: Atmosphere, Ocean, Land and Climate”. I have been formally 
responsible for this course since 2004. I am also one of the leaders of the M.Sc. in Space 
Sciences and Technologies, which began in 2017. 

 
Experience in the Supervision of graduate students for the Diploma in Physik, B.Sc., 
M.Sc. and Ph.D.: 

A team comprising myself and my research group leaders have supervised ~ 120 
students, who completed successfully the research projects for their Diploma in Physics, 
B.Sc. or M.Sc. degrees 1992- present.  
I have supervised 110 graduate students within my research, who have completed 
successfully and been awarded the Doctor rerum naturalium, which is abbreviated to Dr. 
rer. Nat. and is equivalent to a Ph.D. or D.Phil. In addition, I have been a) the second 
reviewer and examiner of ~10 Dissertations for Dr. rer. nat. at the University of Bremen, 
and an external reviewer and examiner of Ph.D. / D.Phil. in the UK ((the University of 
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Oxford) the Netherlands (the University of Utrecht, the Free University of Amsterdam 
and the University of Eindhoven) and Sweden (Chalmers University). A majority of my 
doctoral students have embarked on academic and research careers. A number are now in 
senior positions at research and space agencies (NASA, ESA, DLR, EUMETSAT, 
ECMWF, South Korean NIER), a group have followed the calling of becoming teachers, 
and a similar group have successfully moved to industrial research and management. 

 
Experience in the supervision and mentoring of postdoctoral scientists for their 
habilitation and promotion to a Professorship: 

I have supervised eight postdoctoral scientists in my department, who successfully were 
awarded the German higher degree called habilitation or an honorary Professorship, one 
whom was awarded a DFG Leibniz Prize in 2021, another is an academic Dean.   This 
group are now Professors at University Physics departments and/or Group leaders at 
Large Research Centres in Germany. Four additional post-doctoral scientists, who now 
also hold prestigious professorships in Ghana, the USA and China.  

 
Research Interests and Motivation: 

I am fascinated by the intricate interplay of biogeochemical, physical, and chemical 
processes that govern the behaviour of the Earth system. The latter comprises the sun, the 
earth’s domains of the atmosphere, the ocean, the cryosphere and the land. The rapid 
growth of the earth’s population, its longevity, and standard of living since the industrial 
revolution has resulted in the earth entering a new geological epoch called the 
Anthropocene. My research has been motivated by a desire to improve our understanding 
and knowledge of how the Earth system responds to both natural phenomena and the 
consequences of anthropogenic activity. Both scientific curiosity and the needs of 
environmental policymakers, who are tasked by society to achieve sustainable 
development, are addressed by my research.  

 
My scientific interests and the motivation, described briefly above, led me initially to the 
study the kinetics and spectroscopy of atmospheric free radicals and key constituents in 
the laboratory. Physical, chemical and photochemical processes and mechanisms 
determine the composition of key atmospheric constituents. e.g. stratospheric ozone and 
short-lived climate pollutants (e.g. tropospheric ozone and aerosols) and their precursors.  
Subsequently, I realised that the accurate measurement of atmosphere constituents was a 
prerequisite required to improve our understanding of atmospheric physics and chemistry 
and to test the accuracy of atmospheric model and their predictions and projections. 
Consequently, I then began the development of instrumentation for field measurement 
campaigns using both in situ and remote sensing techniques from ground based and ship 
and aircraft borne sensors. This in turn led me to make pioneering contributions to earth 
observation science. These began with my development of the proposal in 1988 and 
subsequent leadership of projects. comprising SCIAMACHY (Scanning Imaging 
Absorption spectrometer for Atmospheric Cartography), which flew on ESA Envisat 
(2002 t 2012), and SCIA-mini, which later was renamed and became GOME (Global 
Ozone Monitoring Experiment) on ESA ERS-2 (1995-2011). The success of these 
missions led to the selection and development of GOME-2, the first instrument of its 
type, which flies on the ESA EUMETSAT Metope A, B and C series of operational 
meteorological satellites launched for numerical weather prediction, chemical weather 
and climate research.   
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Between 1997 and 2005, I developed and led with my scientific collaborators the 
GeoSCIA and GeoTrope proposals and concepts. This resulted in the selection by EU 
Copernicus, EUMETSAT and ESA in 2008 of Sentinel 4 for flight on the series of 
Meteosat Third Generation of satellites, which make diurnal measurements from 
geostationary orbits. I participated in the definition of the EU ESA Copernicus Sentinel 5, 
which builds on the heritage of SCIAMACHY, GOME and GOME-2 and will fly on the 
EUMETSAT Metop - Second Generation of satellites beginning in 2025.  The 
SCIAMACHY development also led to the spin off OMI, which flies on the NASA 
AURA (2002- present and the ESA Sentinel 5 Precursor TROPOMI instrument.  

 
One unique success of SCIAMACHY was the demonstration of the measurement the dry 
column mixing ratio of the greenhouse gases carbon dioxide (CO2) and methane (CH4). 
This arose from my recognition that the absorptions in the overtone and combination 
vibrational rotational bands of CO2 and CH4 could be measured from space in the short 
wave infrared spectral region. In contrast to the thermal infrared solar similar sensitivity 
throughout the troposphere. These measurements, when combined with knowledge of the 
wind velocities or, the use of inversion techniques enables the surface fluxes of CO2 and 
CH4 to be measured top down from space.  

 
In parallel to my involvement in the development of space instrumentation, together with 
my co-workers in Bremen, I developed the ground based DOAS (Differential Optical 
Absorption Spectroscopy) and the first Multi-Axial or MAX-DOAS instrument. This to 
the formation of BreDOM (BREmen’s network of MaxDOAS (Multiple Axis DOAS) 
Measurements). In addition, AMAXDOAS (Airborne MAXDOAS) system was 
developed for the validation of SCIAMACHY and flew on the DLR Falcon aircraft. 
More recently the Airborne Imaging  

 
My research and that of my students and co-workers has been in the fields of 
Biogeochemistry, Atmospheric Physics and Chemistry, Photochemistry, Photophysics 
and Chemical Kinetics. A particular highlight has been the development of in-situ and 
remote sensing measurement techniques to determine the amounts and distributions of 
trace atmospheric constituents, and their use as a tool for  
• the study of air pollution, climate and chemistry interactions, the study of the 

stratospheric ozone layer, its destruction by ozone depleting substance and its 
response to the measures of the Montreal Protocol to ban and control ODS,  

• the improvement of numerical weather and chemical weather prediction, 
• the improvement of our knowledge of biogeochemical cycles,  
• the establishment of a quantitative experimental basis for atmospheric, 

environmental and climatic change. 
Following the recognition and definition of the new geological epoch the Anthropocene, 
a significant part of my research is dedicated to observing the changing Anthropocene 
and quantifying the impact of humankind on the earth system. 
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My most significant achievements in science: 
    
I have made significant contributions over the past five decades in the following fields of 
atmospheric physic and chemistry, earth observation and earths system science: 
 
Chemical kinetics of atmospheric free radicals and gas phase molecules: 
a) experimental techniques 

During my doctorate in Cambridge UK and post-doctoral study at the Harvard 
Smithsonian Center for Astrophysics I developed the discharge flow kinetic apparatuses 
coupled with laser magnetic resonance spectroscopy LMR. These apparatuses exploited the 
unique ability of LMR to measure free radicals and its high sensitivity and low detection 
limit. They were used to study the reactions of the atmospheric free radicals: hydroxyl (OH), 
hydroperoxyl (HO2), the hydromethyl (CH2OH), methoxy (CH3O), nitric oxide (NO) and 
nitrogen dioxide (NO2). 

At Oxford University I developed an apparatus which coupled discharge flow with 
resonance fluorescence spectroscopy. This was developed for the study of OH and HO2 and 
chlorine atoms (Cl)  and chlorine monoxide (ClO).   
 

At the UKAEA in Harwell Oxfordshire and at the Max Planck Institute for Chemistry I 
developed and used the following kinetic experimental techniques 

i) Modulated photolysis spectroscopy, which is an advance on molecular 
modulation spectroscopy. The modulated photolysis system was coupled with 
ultraviolet and visible spectroscopy and either tuneable diode laser absorption 
spectroscopy or matrix isolation Fourier transform spectroscopy; 

ii) The photolysis of nitrous acid (HONO as a source of OH in Teflon chambers 
with product analysis by gas chromatography. 

 
At the University of Bremen, I further developed the following techniques: 

i) modulated photolysis technique 
ii) time resolved flash photolysis, coupled with either grating spectrometers and Fourier 

transform spectrometers;  
iii) Time resolved flash photolysis, coupled with spectrometers using 2D diode array 

detectors. 
 

b) The studies of rate coefficients, photolysis frequencies, branching ratios and chemical 
mechanisms: 

The experimental techniques, described above were used to study the rate coefficients, 
branching ratios of key stratospheric and tropospheric reactions of free radicals and 
molecules in the gas phase.   

The chemistry and photochemistry of the following free radicals and gas phase 
molecules were studied.  
Free radicals: HOx (OH, HO2), CH3Ox (methoxy (CH3O) methyl peroxy (CH3O2) and 
acetyl peroxy ( CH3COO2) ClOx (Cl, ClO, chlorine dioxide isomers (OClO and ClOO) 
the chlorine dioxide dimer (ClOOCl)), BrOx (bromine atoms bromine atoms (Br) 
bromine oxide (BrO) bromine dioxide (OBrO)) IOx (iodine atoms (I), iodine monoxide 
(IO), iodeine dioxide (OIO), iodine monoxide dimer (I2O2) and higher iodine oxides) 
NOx (NO, NO2), and the nitrate radical (NO3). 
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Gas phase molecules: ozone (O3), carbon monoxide (CO)  dinitrogen tetraoxide (N2O4)  
dinitrogen pentoxide pentoxide (N2O5), chlorine nitrate (ClONO2), Sulphur dioxide 
(SO2), carbonyl sulphide (OCS).  

Some highlights of this phase of my research were: 
some of the first accurate measurement of the rate coefficients for the reactions of HO2 
with NO, O and OH;  the discovery of the pressure dependence of the rate coefficient for 
the disproportionation of the HO2 and its dependence on the concentration of water 
(H2O); the study and mechanism of the reactions of OH with CS2; the determination of 
the rate coefficients and branching ratios for the reactions of HO2 and CH3O2 with ClO; 
the observation of the chlorine monoxide dimer from its the ultraviolet spectral region; 
the study of the products of the ClO and NO2 reaction and the photolysis  of ClONO2; 
the study of the equilibrium between NO2 NO3 and N2O5; the studies of the kinetics of 
IO, OIO, I2O2 and higher oxides of iodine.  
 

Spectroscopy of atmospheric free radicals and trace gases for use in atmospheric 
remote sensing  

In addition to scientific curiosity about the structure of molecules, the motivation for 
these studies is to have high spectral resolution absorption cross sections and line parameters 
for use in atmospheric remote sensing. 

a) Experimental Techniques:  
For the study of short-lived free radicals, I developed experiments with double 

jacketed quartz cells / reaction vessels, which are coupled with flash photolysis and 
modulated photolysis to study short lived atmospheric free radical spectra in the solar 
spectral region from 200 to 3000 nm.  

For longer-lived atmospheric radicals and trace gases, these are generated externally 
and then flowed quartz cells. These the temperature are controlled accurately from 180 
to 350 K and the bulk gas pressure range from vacuum to 1.5 atmospheres.  The 
absorption spectra are measured   by either Fourier transform spectrometer or a UV 
Visible NIR grating spectrometer. 
b) Experimental Spectroscopic studies  

The spectra, of the free radicals and trace gases spectra measured by the 
SCIAMACHY GOME and similar were the targets.  
The study of the absorption cross sections of Ozone(O3), NO2, N2O4, NO3, BrO, OBrO, 
IO, OIO, ClO, OClO, IO OIO and higher oxides of Iodine.  

Some highlights of this part of my research were as follows: 
the discovery of an infrared band of NO3 the visible spectrum of OIO; the accurate 
measurements of the absorption cross sections of key atmospheric constituents: O3, NO2, 
NO3, BrO OBrO, ClO, OClO, IO, OIO etc.  
c) Theoretical spectroscopic studies 

The objective of these experiments was to generate “noise free” spectra for use in 
DOAS by fitting a quantum mechanical model for the molecule. The molecules ClO, 
chlorine, (Cl2), bromine (Br2), bromine chloride (BrCl) and RO2 were studied and their 
spectra and absorption cross sections modelled.  
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The study of atmospheric composition using in situ remote ground based, ship borne  
aircraft borne and satellite borne instrumentation  
 

My decision to begin to investigate from 1980s the changing composition of the 
atmosphere was motivated by the following: 
 

• the scientific opportunities of the organisations, where I undertake my research.   
• The fact that atmospheric scientists recognised in the 19th century if not earlier that 

accurate measurements of key atmospheric constituents are essential to improve our 
understanding the dynamical, physico-chemical, and biogeochemical processes 
which determine the composition of the atmosphere and the conditions for the 
biosphere and humanity.  

• The need observations to test the ability of atmospheric models to simulate predict 
and project into the future the changes in the conditions within the atmosphere.   

• The fact that human activity began to increase in the Holocene and has become a 
dominant force on the in the Anthropocene, the recognition in the 20th century that 
the consequence of human activity, through release of short lived and long-lived 
pollutants and their impact on the stability of the stratospheric ozone layer, air 
pollution/ quality, ecosystems, ecosystem services and climate change has led to the 
societal demand for sustainable development.  

• The need for better knowledge of the solar spectrum and the role of the solar 
radiation and solar wind in initiating photochemical and chemical processes in the 
atmosphere and their impact on climate change. 

 
The development and use of tuneable diode lasers for the study of tropospheric 
composition. 
 

Tuneable diode lasers,  which emit an intense beam of radiation in the thermal infrared 
coupled with long optical path cells provided in the 1980s some unique opportunities to 
measure tropospheric trace constituents. Ambient air drawn into the optical cell, having  
multipath optics to create typically an absorption path of several hundred meters for a base 
path of 1 or 1.5 m. The system I developed  with colleagues successfully measured four 
trace gases from a selection of NO2, Hydrogen peroxide H2O2, formaldehyde HCHO, CO 
and hydrogen chloride HCl. At the time we used this instrument in field campaigns 
measuring the trace gas composition  in the marine boundary layer of the Atlantic Ocean.  
We observed the influence of the emissions pollutants from continental sources in particular 
from Africa and from ship in shipping lanes. In the  North Atlantic marine boundary layer, 
the cleanest air appeared to be that which had travelled a long distance e.g. from the 
Caribbean. The TDLAS technique was later adapted at the MPI  to be flown on aircraft.  
 
The development of the peroxy radical detectors 
 

Having studied HO2 and some organic peroxy radicals, (RO2)  in the laboratory ( e.g. 
CH3O2 and CHCO.O2), I elected to make measurements of  these radicals in the troposphere. 
Using the approach first proposed by D. Stedman, which uses the peroxy radical chemical 
amplification or PERCA technique,  HO2 and RO2 are converted into NO2 in a chemical 
reactor in which excess amounts of NO and CO are added. This is then followed by the 
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specific detection of NO2. The techniques required the development of sources of known 
amounts of HO2 and RO2 in an air flow to calibrate the response of the PERCA instrument. 

Initially the Luminol NO2 chemiluminescence reaction was used to detect NO2. More 
recently a cavity ring down (CRD) detector was developed and deployed in the PERCEAS 
(Peroxy Radical Chemical Enhancement and Absorption Spectrometer), which was 
deployed on the DLR HALO (High Altitude LOng duration) research aircraft during the 
EMeRGe (Effect of Megacities on the transport and transformation of pollutants on the 
Regional to Global scales) campaign. 

By deploying the PERCA and PERCEAS instruments in a series of campaigns over the 
past three decades, the presence of HO2 and RO2 and their role in atmospheric chemistry has 
been successfully studied. Our knowledge of the sources and sinks of HO2 and RO2 has been 
improved. In addition, our measurements of the HO2 and RO2  have provided evidence for 
the presence and the role of halogen oxides in the marine boundary. This explains the early 
morning initiation of photochemistry by the photolysis of Cl2 and the production IO and  
BrO. IO is both a source of new particles and like BrO participates in chain reactions, which 
catalytically deplete O3. 
 
The development of Earth Observation science: passive remote sensing of tropospheric 
constituents and surface parameters using satellite and aircraft borne ship borne and 
ground based instrumentation. 
 

Since 1984, I have devoted the largest part of my own energy and that of my research 
group to the development and use of remote sensing techniques to measure the amounts and 
distributions of atmospheric constituents ( trace gases amounts, cloud and aerosol 
parameters) and land and ocean absorption ( phytoplankton amounts, sun induced 
fluorescence etc.).   We are investigating  changes and deconvolving the origins of change 
i.e. natural phenomena or anthropogenic activity.  

  
Satellite borne passive remote sensing: SCIAMACHY, GOME, EUMETSAT ESA 
GOME-2 GeoSCIA/ EU Copernicus ESA EUMETSAT Sentinel 4, EU  Copernicus  
ESA  EUMETSAT Sentinel 5, and CarbonSat/ EU Copernicus  ESA EUMETSAT 
Sentinel 7 CO2M 
 
a) The beginning – SCIAMACHY and GOME 
Beginning in 1984, when starting a new research group in optical measurements at the 

Air Chemistry Department of the  MPI for Chemistry in optical measurements at the 
instigation of its director, the late  Professor P. J. Crutzen,  I recognised that the differential 
optical absorption spectroscopy (DOAS), which had recently been developed by my then 
colleague the late Dr. Dieter Perner,  could be used for the retrieval of trace gas column 
amounts from the measurements of upwelling radiances, which leave the top of the 
atmosphere and are measured by satellite instruments. To this end I developed with support 
from Paul and Dieter, a scientific team and an industrial partner (then Dornier now Airbus 
the SCIAMACHY (Scanning Imaging Absorption spectrometer for Atmospheric 
CHartographY) concept. I proposed in July 1988, as Principal Investigator, the 
SCIAMACHY instrument in response to the ESA call for instruments for its Polar Platform, 
which later was renamed Envisat. After a review, ESA selected SCIAMACHY for Phase A 
studies, in February 1989,  as a national contribution to the Envisat payload, funded by the 
BMFT (German ministry for research and technology). SCIAMACHY was originally 
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proposed as having two identical instruments, which measured alternately in nadir and limb 
viewing geometry and undertook solar and lunar occultation during sun or moon rise and 
set. During phase A studies,  a Dutch industrial team joined the SCIAMACHY industrial 
team, funded by NIVR, now NSO.  In Phase B the Belgian industry, funded by the Belgian 
Ministry responsible for space activity also joined the SCIAMACHY industrial consortium.  
 

At this time, the interest in SCIAMACHY was  coupled with the strategic need for 
European global measurements of stratospheric O3 and key trace gases controlling its 
depletion, because Europe was about 30% responsible for the release of 
chlorofluorocarbons. This was recognised by ESA and led to a call for a small payload to 
make measurements of key atmospheric constituents from the planned ERS-2 ( the second 
ESA Earth research Satellite). Space and spacecraft resource had been found by ESA for 
such an instrument, which needed to be built in four years. The building of this instrument 
was not allowed to delay the launch of ERS-2. I proposed SCIA-mini in response to this 
call. SCIA-mini was intended to make simultaneous measurements in the UV visible and 
near IR (232 to 783 nm) in limb and nadir viewing geometries. SCIA-min was then selected 
by ESA. However, after a short phase A study,  SCIA-mini was descoped to make only 
nadir measurements and was renamed GOME  (Global Ozone Monitoring Experiment). 
During Phase A study of Envisat, SCIAMACHY was descoped to be only one instrument, 
which made alternate limb nadir and solar in the NH or lunar in the SH occultation 
measurements.  Both of these descopes were done to reduce the costs. The reason for the 
near simultaneous measurements in limb nadir is to be able to separate the stratospheric and 
mesospheric columns of trace constituents from the tropospheric columns. This was 
capability was lost for GOME. 
 

I led,  as Principal Investigator/Lead Scientist GOME and SCIAMACHY to their 
successful launches respectfully on ESA ERS-2 on the 20th April 1995 and on ESA Envisat 
on the 28th February 2002. GOME made successful measurements until ERS-2 was 
decommissioned in 2011whereas SCIAMACHY made successfully measurements until 
Envisat mysteriously failed on the Easter Sunday, 08 04 2012. Both GOME and 
SCIAMACHY were pathfinder satellite missions. 
 

One key responsibility of a PI is to build a research team, which developed a majority of 
the scientific retrieval algorithms used in GOME and SCIAMACHY. This necessitated 
building a fast-radiative transfer models, which we named GOMETRAN and SCIATRAN. 
This was only possible with the unique capabilities of the key scientists, but in particular 
Vladimir Romanov, who joined my group in 1989 and has played a key role on our 
exploitation GOME, SCIAMACHY and subsequent missions. 
 

Both GOME and SCIAMACHY were remarkably successful and made unique 
measurements. The nadir measurements although limited by data rate to have relatively poor 
spatial resolution demonstrated the ability to measure key tropospheric trace gases using the 
contiguous UV visible NIR measurements using DOAS and related inversion techniques. 
The retrievals of GOME delivered the following trace gas data products: the vertical profiles 
of O3, total and stratospheric columns of NO2, total and tropospheric columns of BrO,  
stratospheric column of OClO, the total column of formaldehyde, HCHO, and the total 
column of water vapour H2O.  
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The improved performance of SCIAMACHY enabled in addition both IO and Glyoxal 
(CHO.CHO) to be measured. To a good approximation, these measurements represent the 
total tropospheric column, because the stratospheric concentrations both gases are small. 
The extended spectral coverage out to as far 2.38 micron measured in addition, the dry 
column mixing ratios of the greenhouse gases carbon dioxide (CO2), XCO2,  methane 
(CH4), XCH4, nitrous oxide (N2O),  and the pollutant CO. Sun induced fluorescence, from 
the biosphere on the land  and in the ocean is also retrieved well from SCIAMACHY.  

The results for CO2 and CH4 demonstrated for the first time that the XCO2 and XCH4 
could be measured at sufficiently high precision that they can be used for the determination 
of surface fluxes i.e. emission and surface uptake/deposition. This represents a significant 
breakthrough. 

The limb measurements of SCIAMACHY provide unique measurements of the vertical 
profiles of O3, NO2, BrO, Aerosol extinction and  optical depth/thickness (AOD/AOT).  The 
solar occultation measurements have been successful used for the measurement of the 
vertical profiles of O3, NO2, BrO, Aerosol extinction and  optical depth/thickness 
(AOD/AOT). 

The limb measurements of SCIAMACHY were exploited to prove very successfully the 
emissions by metals and mon metals from the mesopause to the lower thermosphere. For 
example, Na, Li, Ca, Mg, Mg+, Fe and many more emissions are readily observed. These 
originate from dust which ablates after entering the earth’s atmosphere. These emissions are 
also exploited from the nadir measurements. The emissions of NO, O2(1Δ) and vibrationally 
and rotationally excited OH have been scientifically exploited to measure NO from solar 
proton events, retrieve O3 profiles in the mesosphere and the temperature of the mesopause. 
The scattering signal has also been successfully used to measure noctilucent or polar 
mesospheric clouds. 
 

b) The first operational SCIAMACHY like operational mission: ESA EUMETSAT 
GOME-2 

 
I played a key role in helping to define GOME-2, which was selected by EUMETSAT for 

launches on the Metop platforms (A 2006-2022, B 2011-present, and C 2018-present).  
GOME-2 has somewhat higher spatial resolution, similar to SCIAMACHY and near daily 
coverage at the equator. 

 
c) GeoSCIA, GeoTROPE and EU Copernicus ESA EUMETSAT Sentinel 4 and 

geostationary constellations 
 

I led the development of The Geostationary Scanning Imaging absorption spectrometer 
GeoSCIA and the Geostationary Tropospheric Explorer, GeoTROPE concepts and proposals 
to the ESA and DLR calls between 1998 and 2005. The objective was to make geostationary 
measurements over Europe and Africa to provide diurnal variations of key tropospheric 
gases. There were different variants of GeoSCIA used including UV visible, NIR and SWIR 
bands similar to SCIAMACHY but optimised for high spatial resolution and signal to noise. 
The GeoTROPE concept included a GeoSCIA and a geostationary Fourier transform 
Interferometric Spectrometer, GeoFIS.   
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The GeoSCIA and GeoTROPE proposals and the related scientific and industrial studies 
were used by the EU Copernicus (formerly GMES) ESA and EUMETSAT to select a 
realisation of GeoSCIA as Sentinel 4 for MeteoSat Third Generation. 

 
The idea of geostationary measurements has now been successfully achieved with the 

launch of the Korean Space Agency, KSA, Geostationary Environment Monitoring 
Spectrometer (GEMS) on 18th February 2020. This has now been followed by the launch of 
NASA's Tropospheric Emissions: Monitoring of Pollution (TEMPO) on the 14th April 2020. 
The EU Copernicus ESA EUMESAT Sentinel 4 is now planned for launch on MeteoSat TG 
in 2024. 
 

d) EU Copernicus ESA EUMETSAT Sentinel 5 
 

As a Member of the EUMTSAT Post EPS advisory group (2006 to 2012).  I defined 
specifically the specifications required for what is now known as EU Copernicus ESA 
EUMETSAT Sentinel 5 as part of Metop Second Generation. This is much closer to 
SCIAMACHY in terms of spectral coverage but with optimised spatial coverage and 
improved signal to noise. It is the follow on to GOME-2. The Metop-SG will have three 
series of platforms each having two 3 axis stabilised satellites and will measure from 2025 to 
2040. 
 

e) CarbonSat to EU Copernicus ESA EUMETSAT Sentinel 7 CO2M 
 

From 2008 together with the industry partner OHB, my research group developed the 
CarbonSat and CarbonSat Constellation concepts. Building on the success and heritage of 
SCIAMACHY the objective is to make high spatial and diurnal  sampling  to invert XCO2 
and XCH4 and thereby in combination with knowledge of the wind, retrieve surface fluxes 
of CH4 and CO2 . CarbonSat was investigated for flight on an ESA Explorer. This concept 
was then used and expanded on to create the EU Copernicus  ESA EUMETSAR Sentinel 7 
CO2M. I and my research group have provided unique scientific support to the development 
of this mission, which  now comprises a small constellation of satellites. This mission is 
planned for launch by ESA in 2026. 
 

f) Contibution to the active remote sensing MERLIN 
I am member of the Mission Advisrory Group for the DLR  MERLIN (Methane 
Remote Sensing Lidar Mission) and have supported scientifically this exciting 
mission since its inception. It is now scheduled for launch in 1927. 
 

g) Other satellite systems which have befitted from GOME SCIAMACHY and related: 
OMI, TropOMI, OCO OCO-2 OCO-3, GOSAT GOSAT-2 and GOSAT-GW  
 
i) OMI ( 2004 – present on NASA AURA) and ESA Sentinel 5 Precursor (S5P)  

(2018 – present) are spin offs supported by NSO. These instruments focus of 
UV Visible measurements using the approach first developed for GOME and 
SCIAMACHY  and target measurements at progressively much higher spatial 
resolution of  O3, NO2 etc.  
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ii) Nadir Viewing 
The following nadir viewing satellites successfully used the observation of 
NIR and SWIR bands first proposed for SCIAMACHY to measure XCO2 and 
XCH4: NASA OCO ( failed at launch) OCO-2 (2016-present) and OCO-3 on 
ISS (2019- present)  and JAXA  Greenhouse Gases Observing Satellite 
(GOSAT) ( 2009- present), GISAT-GW ( 2018- present) GOSAT-GW 
(launch 2024). The satellites are improving their spatial coverage and 
GOSAT-GW has added a channel for NO2 similar to that on SCIAMACHY 
and CO2M. 

 
iii) Limb viewing 

The OSIRIS instrument on ODIN (201 to present), although proposed after 
SCIAMACHY, was independently developed by the CSA (Canadian Space 
Agency) and the SSA (Swedish Space agency).  It like SCIAMACHY makes 
limb observations. The OSIRIS and SCIAMACHY tams have collaborated 
extensively in their exploitation of limb scattered measurements to retrieve 
trace gases and aerosol. 
 
The ESA Altius mission is planned for launch in 2025 and is building on the 
heritage of SCIAMAHY in a novel small satellite approach.  

 
Ground based shipborne and aircraft borne passive remote sensing 

 
In support of the satellite missions described above and to evolve ground based, ship and 

aircraft borne observations of trace gases in the atmosphere, a series of DOAS instrument 
has been developed. 

Ground based DOAS instruments were developed in Bremen and have operated 
continuously in Bremen (1993-present) in Svalbard at the AWI at the German and Norway 
bas in Ny-Aalesund. MAX-DOAS instruments were introduced from 1997 onwards. 
Measurements are also made in Athens and for some time at the UNEP building in Nairobi. 
These instruments operate in the Near UV and/or visible. They target the retrieval of trace 
gases O3, NO2, BrO, IO, OClO, SO2, HCHO and CHO.CHO but also provide information 
about H2O and aerosol. The MaxDOAS concept was developed in collaboration with the 
University of Heidelberg.  

Our DOAS instruments are part of the network for the detection of atmospheric  
composition change NDACC, which  began network operations as The Network for 
Detection of Stratospheric Change (NDSC) in January 1991. They have also been  

DOAS and MAXDOAS instruments have been regularly used during ship campaigns. An 
airborne instrument AMAXDOAS  was developed for the validation of SCIAMACHY. A 
current workhorse is the AIRMAP instrument which has successfully flown on aircraft to 
validate  satellite data products in particular for S5P data products. 
  To measure XCO2 and XCH4 at high spatial resolution and to use this to determine the 
surface  of CO2 and CH4 I initiated around 2006 the construction of the first MaMAP 
instrument, which is a Methane And carbon dioxide MAPper instrument. This at the time 
used a 1D diode array.  This was deployed very successfully in a series of campaigns. It was 
used as a demonstrator for CarbonSat. It has also been successfully deployed to measure  
selected point sources of CO2 and CH4 around the globe. In 2016 I initiated the for our 
Greenhouse Gas Group the construction of family of MaMap-2D instruments.. This 
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comprises a MaMap-2D-Light, which has successfully flown on light aircraft and on the 
DLR HALO. This instrument has one channel around 1.6 micron for CO2 and CH4 
absorption measurements, and can be deployed. The MaMAP-2D which has two channels: 
one being at 1.6 micron and the second at 0,76 micron. This is an evacuated instrument and 
is now in its final phase of construction and testing.  

The most recent addition to the MaMaP instrument family is CaMAP, which has a focus 
on carbon dioxide and methane. The first two channels are identical to MaMAP-2D but it 
also has an additional channel around 2 microns similar to SCIAMACHY. It is a 
demonstrator for EU Copernicus ESA EUMETSAT Sentinel 7 CO2M.   
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INTRODUCTION TO THE RESEARCH PUBLICATIONS OF J. P. BURROWS. 
 

The drive of my research over the past nearly five decades has been to improve our 
understanding of the earth system and in particular the physics and chemistry of the 
atmosphere. One key issue is to separate natural phenomena from human activity and 
thereby to quantify the anthropogenic impacts and provide objective evidence for 
policymakers of environmental and climate change. My research has consequently involved 
laboratory studies of the kinetics and spectroscopy of atmospheric constituents and surface 
phenomena, field measurements of atmospheric composition and modelling.  
 

The rapid increase in population and its standard of living, since the industrial revolution, 
have resulted in a rapid growth in the release of both short-lived climate pollutants and long-
lived greenhouse gases. The earth system has entered a new geological epoch, which is 
called the Anthropocene, dominated by human activity. The need to observe and assess the 
changing atmospheric composition within the evolving Anthropocene.  
 

To address the above research needs, I have been developing and evolving a world 
leading university research institute at the University of Bremen called the Institute of 
Environmental Physics / Institute of Remote Sensing. This institute undertakes 
multidisciplinary research in the fields of atmospheric physics and chemistry, 
biogeochemistry, kinetics, spectroscopy and the related fundamental aspects of physical 
chemistry and chemical physics. Important foci of activity have been the study of 
photochemical and chemical reactions of atmospheric importance and the development and 
application of both in situ and remote sensing measurement techniques. I was also a science 
director of the Natural Environment Research Council: Centre for Ecology and Hydrology 
NERC-CEH from 2008 to 2010 on secondment. I am now a fellow of UK: CEH. 
 

The results of my research have significantly contributed towards our current 
understanding of the following 

i) the kinetics and spectroscopic parameters of atmospheric free radicals and 
constituents,  

ii) solar interactions with the upper atmosphere,  
iii) the behaviour of the stratospheric ozone layer and its response to 

anthropogenic modification of its composition,  
iv)  tropospheric air pollution and air quality 
v) the global distribution of both long lived and short-lived climate pollutants.  

 
I have invented, developed or significantly further improved the following: 
a)  a series of measurement techniques for laboratory studies of free radical 

spectroscopy, their reaction rate coefficients and product distributions, 
b)  free radical and trace gas in situ measurement techniques, 
c)  remote sensing instrumentation and retrieval techniques for ground based, ship, 

aircraft and satellite borne, deployment. 
 

My roles in the study of kinetics and spectroscopy of atmospheric constituents as well as 
my pioneering contributions to the development of Earth Observation and in particular the 
observation of atmospheric composition from space are internationally well acknowledged, 
as evidenced by the honours warded to me by my peers.  
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The remote sensing of atmospheric composition from space has revolutionised 

atmospheric science and its applications. It has provided the opportunity to develop a global 
observing system required to yield the objective global evidence base for the development of 
international environmental policy for sustainable development. I have participated by 
proposing and developing unique instrumentation and retrieval techniques and by helping to 
define the strategy and requirements to achieve an adequate “fit for purpose” global 
observing system. 
 
Beginning in the early 1980s and building on my experience in experimental science, I 
initiated and led scientifically the development of the remote sensing instrumentation to 
determine the composition of key atmospheric trace gases in the atmosphere from space 
using the differential optical absorption spectroscopy, DOAS, and related retrieval 
techniques. I pioneered the retrieval of tropospheric trace constituents by passive remote 
sensing of solar radiation upwelling at the top of the atmosphere. This had been comparable 
to "the search for the holy grail” for the remote sensing community. To achieve my research 
goals in remote sensing, I led the scientific development and proposed the following 
concepts:  
 

i) SCIAMACHY (SCanning Imaging Absorption spectrometer for Atmospheric 
CHartographY 1988), which flew on ESA ENVISAT (2002-2012),  

ii) SCIA-mini (1988), which became GOME (Global Ozone Monitoring 
Experiment) in 1990 on ESA ERS-2 (1995-2011), 

iii)  GOME-2, which is the first European operational trace gas instrument on 
ESA/EUMETSAT MetOp series (2006 to 2020). This will be followed by the 
EU/EUMETSAT/ESA Sentinel 5 on Metop Second Generation series beginning 
2020.  

iv) GeoSCIA (Geostationary Scanning Imaging absorption spectrometer 1998), 
GeoSCIA++ (2002) and GeoTROPE (Geostationary Tropospheric Explorer 
2002), which were used for the development of EU Copernicus Sentinel 4, now 
planned for launch in 2019 on EU/ESA/EUMETSAT MeteoSat Third Generation.  

 
Building on the heritage of one of several unique successful innovative data products 
retrieved from SCIAMACHY measurements, viz. the first accurate retrievals of the dry 
mole fraction of the greenhouse gases carbon dioxide and methane, from nadir viewing, the 
CarbonSat and CarbonSat Constellation concepts were developed and proposed and then 
developed by department and the Industry OHB with support from an international scientific 
team. CarbonSat was then proposed selected by ESA, as one of two concepts for Phase a B1 
studies within its 8th Earth Explorer Opportunity Mission. The CarbonSat concept was then 
used as part of the EU/ESA Copernicus 7 CO2M, which was selected for launch in 2026. I 
have also developed concepts to utilise the ISS as an atmospheric observatory with the 
modular instrument suite SCIA-ISS being proposed, as one of the key sets of 
instrumentation. 

 
Complementing my research on trace gases, another research focus of my research team is 
the determination of aerosol, cloud and surface reflectance parameters by passive remote 
sensing techniques. Accurate knowledge about these atmospheric constituents and their 
optical properties is essential to retrieve trace gas abundance. In addition, cloud, aerosol and 
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surface reflectance are key players in climate research. The PHYTODOAS approach was 
successfully developed to study ocean colour by separating different phytoplankton types 
and investigating novel vegetation indices. This project is now led by Professor Astrid 
Bracher of the Alfred Wegener Institute, who was a member of my research group and is 
now a scientific collaborator. Recently we have also been able to observe the fluorescence of 
chlorophyll from both for land and oceanic biomass for the first time using the hyperspectral 
instruments SCIAMACHY and GOME-2, which also deliver the phytoplankton types.  
 
In addition to my research using space-based instrumentation, a key activity of my 
department is the development of ground based, ship board and aircraft borne 
instrumentation. This evolving capability, yielded the ground based BreDOM (BREmen’s 
network of MaxDOAS (Multiple Axis DOAS) Measurements), which has been successfully 
deployed around the world and forms part of the NDACC (Network for the Detection of 
Atmospheric Change). These experiments probe both in the short term and in the longer 
term the behaviour of key atmospheric constituents. The aircraft instrument AMAXDOAS 
and more recently AIR-DOAS (AIRborne Imaging DOAS) and MaMap (Methane and 
Carbon dioxide mapper) have been used in the validation of GOME SCIAMACHY and 
GME-2 data products and most recently to determine surface fluxes of both long lived and 
short lived climate pollutants from power stations, coal mines, landfills as well as ship 
emissions. 
 
Finally, as my research began with the laboratory study of free radical chemistry for 
atmospheric applications, this naturally led to my direct investigation of their transformation 
within air both clean and polluted air masses. This has been another important research area 
for my multidisciplinary research team. Of special importance is the development of an in 
situ peroxy radical RO2 detector by using the chemical amplification technique. Recently 
this detector been further developed employing the cavity ring down detection of nitrogen 
dioxide for use on the national research facility HALO (High Altitude LOng duration) 
aircraft platform.  
  
An important application of my research has been the delivery of an objective evidence base 
about the evolving atmospheric composition and earth surface for evaluation and use by 
environmental policymakers. The results of my research are used extensively in the 
assessment work such as: 

a)  The UN Vienna Convention and its Montreal Protocol and the UNEP/WMO 
Assessments of Ozone over the past 3 decades, the most recent being the published 
recently, 

b)  The UNECE LTAP/HTAP assessment of tropospheric pollution and air quality 
c)  The UNFCCC and the Intergovernmental Panel on Climate Change Assessment 

Reports. 
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1. A SUMMARY OF MY PUBLISHED MANUSCRIPTS 
 

Up to the end of June 2023, J. P. Burrows, and his collaborators have published over 700 
manuscripts in peer-reviewed journals. The Clarivate Web of Knowledge finds 682: the sum 
of cited references being 29,806, the average number of citations per manuscript is 44 and 
the h-index is currently 82. In comparison the following metrics are found by a) Scopus: 
publications 775; Citations 31,581 and an h-index of 84, and ii)  Google Scholar: 
Publications 2115,   Citations 49,829, h-index 105, i10-index 636, and since 2018:  
Citations, 14,849  h-index 55 and i10-index 346. 
 
I have organised, edited and written a textbook on the remote sensing of tropospheric 
composition. In an accompanying work, I led the development of an e-learning module for 
remote sensing of tropospheric nitrogen dioxide. I have contributed to all the WMO UNEP 
Ozone assessments, as co-author to chapters or reviewer since 1992. In addition, I have 
written chapters in 12 books about atmospheric chemistry and remote sensing. The 
following list contains the 30 most cited manuscripts as of 01.06.2014: 
 
1) Bovensmann H., Burrows J. P., Buchwitz M., Frerick J., Noël S., Rozanov V. V., 

Chance K. V., and Goede A. P. H., 1999 “SCIAMACHY: Mission objectives and 
measurement modes”, Source: JOURNAL OF THE ATMOSPHERIC SCIENCES 
Volume: 56 Issue: 2 Pages: 127-150 DOI: 10.1175/1520-0469(1999)056 
<0127:SMOAMM>2.0.CO,2 Published: JAN 15 1999: Web of Knowledge - Times 
Cited: 13343. 
 

2) Richter A,, Burrows J. P., Nuss H., Granier C., and Niemeier U., 2005 “Increase in 
tropospheric nitrogen dioxide over China observed from space”, Source: NATURE 
Volume: 437 Issue: 7055 Pages: 129-132 DOI: 10.1038/nature04092 Published: SEP 1 
2005 Web of Knowledge - Times Cited: 1024 

 
3) Burrows J. P., Weber M., Buchwitz M., Rozanov V., Ladstatter-Weissenmayer A., 

Richter A., DeBeek R., Hoogen R., Bramstedt K., Eichmann K.-U.,and Eisinger M., 
1999, “The global ozone monitoring experiment (GOME): Mission concept and first 
scientific results“, Source: JOURNAL OF THE ATMOSPHERIC SCIENCES Volume: 
56 Issue: 2 Pages: 151-175 DOI: 10.1175/1520-0469(1999)056<0151: 
TGOMEG>2.0.CO,2 Published: JAN 15 1999 Web of Knowledge - Times Cited: 921. 

 
4) Wayne R. P., Barens I, Biggs P., Burrows J. P., Canosa Mas, C. E., Hjorth, J., Lebras,G., 

Moortgat,G. K., Perner, D., Poulet G., Restelli G., and SidebottomH., 1991 “The Nitrate 
Radical – Physics, Chemistry and the Atmosphere, Source: Atmospheric 
EnvironmentPART A-GENERAL TOPICS Volume: 25 Issue: 1 Pages: 1-203 DOI: 
10.1016/0960-1686(91)90192-APublished: 1991 Web of Knowledge - Times Cited: 661 

 
5) Crisp D., Atlas R. M., Breon F. M., Brown L R., Burrows J. P., Ciais P., Connor B. J., 

Doney S. C., Fung I. Y., Jacob D. J., Miller C. E., O'Brien D., Pawson S., Randerson J. 
T., Rayner P., Salawitch R. J., Sander S. P., Sen B., Stephens G. L., Tans P. P., Toon G. 
C., Wennberg P. O., Wofsy S. C., Yung Y. L., Kuang Z. M., Chudasama, B., Sprague 
G., Weiss B., Pollock R., Kenyon D., and Schroll S. 2004, "The orbiting carbon 
observatory (OCO) mission“, Source: TRACE CONSTITUENTS IN THE 
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TROPOSPHERE AND LOWER STRATOSPHERE Editor(s): Burrows J. P.,Thompson 
A. M.,, Book Series: Advances in Space Research Volume: 34 Issue: 4 Special Issue: Sp. 
Iss. 2004 Pages: 700-709 DOI: 10.1016/j.asr.2003.08.062Published: 2004 Web of 
Knowledge - Times Cited: 508. 

 
6) Fu, T.-M., Jacob, D. J., Wittrock, F., Burrows, J. P., Vrekoussis, M., and Henze, d. K., 

2008, “Global budgets of atmospheric glyoxal and methylglyoxal, and implications for 
formation of secondary organic aerosols” Source: Journal of Geophysical Research-
Atmospheres Volume: 113 Issue: D15 Article Number: D15303 Published: 2008, 
doi:10.1029/2007JD009505; Web of Knowledge - Times Cited: 498. 
 

7) Bogumil, K ,Orphal, J.,Homann, T.,Voigt, S.,Spietz, P.,Fleischmann, O. C., Vogel, A 
.,Hartmann, M.,Kromminga, H., , Bovensmann, H.,Frerick, J., and Burrows, J. P., 2003, 
“ Measurements of molecular absorption spectra with the SCIAMACHY pre-flight 
model: instrument characterization and reference data for atmospheric remote-sensing in 
the 230-2380 nm region”, Source: Journal of Photochemistry and Photobiology A-
ChemistryVolume: 157 Issue: 2-3 Pages: 167-184 DOI: 10.1016/S1010-6030(03)00062-
5 Published: MAY 5 2003, Web of Knowledge - Times Cited: 497. 

 
8) Simpson, W. R.,von Glasow, R.,Riedel, K., Anderson, P., Ariya, P., Bottenheim, J., 

Burrows, J., Carpenter, L. J., Goodsite, M. E., Heard, D., Hutterli, M.,Jacobi, H.-W., 
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ClONO2 and N2O5: equilibrium constant for N2O5.", 16th Informal 
Conference on Photochemistry, Harvard University, August 1984 
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9)  D. W. T. Griffith, J. P. Burrows, G. S. Tyndall and G. K. Moortgat 1985, 
"Matrix isolation FTIR studies on the formation and photolysis of chlorine 
nitrate." 14th Australian Spectroscopy Conference, Canberra, January 1985, 

 
10)  J. P. Burrows, G. S. Tyndall, W. Schneider, H. Bingemer, G. K. Moortgat 

and D. W. T. Griffith 1985, "Atmospheric reactions of NO3." 17th 
International Symposium on Free Radicals, Granby CO August 1985, 

 
11)  G. K. Moortgat, J. P. Burrows, G. S. Tyndall, W. Schneider, R. A. Cox, and 

B. Veyret 1986, "The reaction of HO2 with aldehydes." Second French-
German Workshop on the study of chemical reactions of tropospheric interest. 
St. Hughes de Bevier 11-13 March 1986. 

 
12)  J. P. Burrows, G. S. Tyndall, W. Schneider and G. K. Moortgat 1986, 

"Aspects of the tropospheric oxidation of DMS." Second French-German 
Workshop on the study of chemical reactions of tropospheric interest. St. 
Hughes de Bevier 11-13 March 1986. 

 
13)  G. S. Tyndall, G. K. Moortgat and J. P. Burrows 1986, "Tropospheric 

oxidation of Dimethyl Sulphide." Second International Symposium on 
Biosphere-Atmosphere Exchange. 16-21 March, 1986 Mainz F. R. G., 

 
14)  J. P Burrows, G. S. Tyndall, W. Schneider, G. K. Moortgat, G. Poulet and G. 

Le Bras 1986, "Photolysis of HNO3 mixtures at 254 nm: NO3 reactions with 
OH and HO2." 17th Informal Conference on Photochemistry, June 22-26 
Boulder CO 1986, 

 
15)  G. S. Tyndall, J. P. Schneider and G. K. Moortgat 1986, "A kinetic and 

Mechanistic study of the reaction between NO3 and dimethyl sulphide.", 17th 
Informal Conference on Photochemistry, June 22-26 Boulder CO 1986, 

 
16)  G. K. Moortgat, J. P. Burrows, W. Schneider, G. S. Tyndall and R. A. Cox, 

"A study of the photo-oxidation of Acetaldehyde: Determination of end 
products and intermediate radicals.", 17th Informal Conference on 
Photochemistry, June 22-26 Boulder CO 1986. 

 
17)  J. P. Burrows, G. W. Harris, D. Klemp and T. Zenker 1987, "Atmospheric 

monitoring by diode laser spectroscopy.", 18th International Symposium on 
Free Radicals, Oxford U. K. September 1987, 

 
18)  R. J. Singer, J. P. Burrows, G. K. Moortgat 1987,"Measurement of the U. V. 

absorption spectrum of peroxynitric acid and its temperature dependence.", 
18th International Symposium on Free Radicals, Oxford U. K. September 
1987. 
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19)  R. Singer and J. P. Burrows 1987, "Measurement of the UV- absorption cross 
section of HO2NO2 at 298 K." Third French-German Workshop on 
Tropospheric Chemistry by laboratory studies, Leinsweiler Landau F. R. G. 6-
8 October 1987 

 
20)  J. P. Burrows, G. W. Harris, D. Klemp, G. Lamely, D. Perner, V. Wolf, and 

T. Zenker 1987, "Spectroscopic field measurements of tropospheric trace 
constituents." Third French-German Workshop on Tropospheric Chemistry by 
laboratory studies, Leinsweiler Landau F. R. G. 6-8 October 1987. 

 
21)  R. Singer, G. Poulet, G. LeBras, G. K. Moortgat and J. P. Burrows 1988, 

"Kinetic study of the reactions of NO3 radicals with Br, BrO and HBr.", Tenth 
International Symposium on Gas Kinetics, University College of Swansea 
1988. 

 
22)  J. P. Burrows 1989, "Tropospheric Chemistry and Global Change", European 

Geophysical Society, XIV General Assembly Barcelona 13-17th March 1989. 
 

23)  J. P. Burrows, F. G. Simon, W. Schneider, and G. K. Moortgat1990, "Studies 
of the ClO Absorption Cross section between 240 and 310 nm, the ClO Self-
reaction and the ClO reaction with CH3O2 at 300 K.", First European 
Workshop: Polar Stratospheric Ozone 3-5 October 1990 Schliersee, Bavaria 
Germany. 

 
24)  J. P. Burrows, W. Schneider and K. V. Chance 1990, "GOME and 

SCIAMACHY: Remote Sensing of stratospheric and Tropospheric Trace 
Gases.", First European Workshop: Polar Stratospheric Ozone, 3-5 October 
1990 Schliersee, Bavaria Germany 

 
25)  D. R. Hastie, M. Weißenmayer, J. P. Burrows and G. W. Harris 1991, "A 

calibrated chemical amplifier for atmospheric ROx.", Paper A21B-4 AGU - 
Spring Meeting 1991 28-31.05.1991 Baltimore U.S.A.  

 
26)  "Atmospheric Chemistry.", J. P. Burrows 1991, The ESA Earth Observation 

User Consultation Meeting, 29-31.03.1991 at ESTEC Noordwijk, The 
Netherlands 1991  

 
27)  J. P. Burrows and K. V. Chance 1992, "GOME and SCIAMACHY: the 

scientific objectives", Optical methods in Atmospheric Chemistry Europto 
Berlin 1992 

 
28)  J. P. Burrows, V. V. Rozanov, Yu. M. Timofeyev, A. V. Polyakov, R. J. D. 

Spurr and K. V. Chance 1992, "A study of the accuracy of atmospheric trace 
gas vertical profile retrieval from satellite based occultation measurements." 
International Radiation Symposium Tallin Estonia 1992  
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29)  V. V. Rozanov, Yu. M. Timofeyev, M. S. Biryulina, J. P. Burrows, R. J. D. 
Spurr and D. Diebel 1992, "Accuracy of atmospheric constituent retrieval 
from multichannel remote sensing instruments.", International Radiation 
Symposium Tallin Estonia 1992 

 
30)  J. P. Burrows 1992, "Fernerkundung vom Satelliten und vom Boden aus." 

DPG-Schule für Physik 1992 - Kurs I Physik und Chemie der Umwelt - 
28.09.1992 bis 01.10.1992 Physikzentrum Bad Honef  

 
31)  D. Diebel, J. P. Burrows, R. J. D. Spurr and V. V. Rozanov 1993 "The 

satellite Project GOME: Potential Precision of trace gas retrieval under ozone 
hole conditions." Optical Remote Sensing of the Atmosphere Technical Digest 
March 1993 

 
32)  J. P. Burrows 1993, "Trace gas measurements in the marine Boundary layer 

from 40oN to the Equator at 30oW.", Sixth European Symposium Physico-
Chemical behaviour of Atmospheric Pollutants Varese 18-22 October 1993 

 
33)  J. P. Burrows 1993 "GOME and SCIAMACHY" International Workshop on 

Global Environment and Earth Observing Satellite Sensors Tokyo 8-9.12.1993  
 

34)  J. P. Burrows 1994 "Measurements from GOME" ODIN Workshop on the 
scientific goals of the ODIN Mission" 13-17.06.1994, Onsala Space 
Observatory Sweden 

 
35)  J. P. Burrows 1994 "Choosing ground based atmospheric observations for 

modelling atmospheric chemical regional processes" COSPARPSRDC 
Meeting July 16-19 1994 Hamburg Germany. 

 
36)  J. P. Burrows 1995 "The GOME instrument and its mission" IGARSS 95 July 

10-14 1995 Congress Centre Florence Italy. 
 

37)  J. P. Burrows "Pollution and the atmosphere: observation from space" 
EURISY Colloquium May 23-25 1996 St. Petersburg Russia. 

 
38)  J. P. Burrows 1997 "Global Ozone Monitoring Experiment (GOME): 

Instrument Concept, Mission and first Results" ESA Third ERS Symposium 
Florence Italy March 18-21 1997. 

 
39)  J. P. Burrows "Global Ozone Monitoring Experiment: Instrument Concept 

and First Measurements", IGAC - SPARC - GAW Conference on 
GlobalMeasurement Systems for Atmospheric Composition Toronto Canada 
20-22nd May 1997. 

 
40)  J. P. Burrows "GOME and SCIAMACHY: Remote Sensing of the 

Atmosphere", Gordon Conference on Atmospheric ChemistryNewport R.I. 15-
20 June 1997. 
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41)  J. P. Burrows "GOME: Total O3 and NO2 during 1996 and 1997in the Arctic 

and Antarctic", The 4th European Symposium on Stratospheric Ozone 22-26th 
September 1997. 

 
42)  J. P. Burrows "Spurengasmessungen im arktischen Winter/Frühjahr: GOME 

Beobachtungen 1996-1998", 8 Statusseminar des OFP am 23/24 Juni 1998 
DFG Bonn. 

 
43)  J. P. Burrows "GOME und SCIAMACHY: Fernerkundung von Weltraum 

aus", Deutsche Physikalsiche Gesellschaft – Frühjahrstagung – Symposium 
Physik für die Umwelt, Regensberg, 24. März 1998. 

 
44)  J. P. Burrows "Measurement of minor atmospheric constituents from the 

global ozone monitoring experiment (GOME) 1995-1998", 32nd COSPAR 
Scientific Assembly 12-19th July 1998, Nagoya Japan 

 
45)  J. P. Burrows "Remote sensing of the atmosphere using GOME", Joint 

International Symposium on Global Atmospheric Chemistry Fifth Scientific 
Conference of the International Global Atmospheric Chemistry Project 
(IGAC) and Ninth Symposium of the IAMAS Commission on Atmospheric 
Chemistry and Global Pollution (CACGP)IGAC 19-25th August 1998. 

 
46)  J. P. Burrows "Remote Sensing of atmospheric constituents using UV visible 

and NIR spectroscopy", Distinguished Scientist Invited Lecture September 
1997 German American Distinguished Scientist Exchange Programme 1st 
September 1998 University of Maryland USA. 

 
47)  J. P. Burrows "Satellite Sensing of Emissions from Indonesian Forest Fires", 

Distinguished Scientist Invited Lecture September 1997 German American 
Distinguished Scientist Exchange Programme 3rd September 1998 University 
of Maryland USA 

 
48)  J. P. Burrows "Remote Sensing of atmospheric constituents", Distinguished 

Scientist Invited Lecture September 1997 German American Distinguished 
Scientist Exchange Programme 1st September 

 
49)  J. P. Burrows "Spectrometers for Atmospheric Chemistry", 32nd ESLAB 

Symposium 17th September 1998. 
 

50)  J. P. Burrows "Einige Ergebnisse des Global Ozone Monitoring Experiment 
und Ausblick auf SCIAMCHY", DGPF/DLR/DFD gemeinsame Tagung 14 
Oktober 1998. 

 
51)  J. P. Burrows "Passive remote sensing of the atmosphere from space", 60th 

Birthday Colloquium, Professor R. P. Wayne, University of Oxford 7th 
January 1999. 
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52)  J. P. Burrows "SCIAMACHY: Mission objectives", European Symposium on 
Atmospheric Measurements from Space 18-22nd January 1999. 

 
53)  J. P. Burrows, "Satellite observations of ozone" NATO ADVANCED STUDY 

INSTITUTE "Chemistry and Radiation Changes in the Ozone Layer" 15 - 24 
May 1999, Crete, Greece. 

 
54)  J. P. Burrows, “Satellites observations of chemical compounds in the 

atmosphere”, EC Advanced study course 1999 under the Environment and 
Climate Programme, ASTAIRE 1999 “Atmospheric effects of aircraft 
emissions in the upper troposphere and lower stratosphere” 22 - 31 August 
1999, Bergen, Norway 

 
55)  J. P. Burrows, GOME: “Stratospheric and tropospheric observations of trace 

constituents from space.” Atmospheric Chemistry Workshop – Telluride 
Colorado August 2000. 

 
56)  J. P. Burrows, “Atmospheric Remote Sensing from Space”, NOAA AL 

Seminar August 2000 
 

57)  J. P. Burrows, “GOME and SCIAMACHY”, IAMAS 2001 Innsbruck July 
2001. 

 
58)  J. P. Burrows “Remote Sensing of the Troposphere”, DACH – German 

Austrian and Swiss Meteorological Society Meeting in Vienna September 
2001  

 
59)  J. P. Burrows, “ENVISAT / SCIAMACHY“, Stand und Perspektiven der 

Atmosphärenforschung in Deutschland vor dem Hintergrund internationaler 
Entwicklungen 2. Nationaler SPARC Workshop, Johann Wolfgang Goethe 
Universität, Frankfurt am Main, 8. – 9. April 2002 

 
60)  J. P. Burrows, “New satellite observations/Chemical data assimilation and 

remote sensing". Session ST6 EGS 2002, 22-26th April 2002, Nice, France. 
 

61)  J. P. Burrows, “Observations of the Chemical Environment from Space”, 
Royal Meteorological Society 15th of May, 2002. 

 
62)  J. P. Burrows, Limb Observations of the Atmosphere using SCIAMACHY: 

Retrieval of vertical profiles of atmospheric constituents “” AGU 
Washington2002 Spring Meeting 
Washington Convention Center, Washington, DC, 28 - 31 May 2002 

 
63)  J. P, Burrows, “Observations of the Chemical Environment from Space”, 

Telluride Atmospheric Chemistry Workshop August 4-9, 2002. 
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64)  J. P. Burrows, “GOME, SCIAMACHY and GeoTROPE: the Remote Sensing 
of the Atmosphere from Space an update”, 12th August 2002 - Atmospheric 
Chemistry Division, National Center (Centre) for Atmospheric Chemistry, 
Boulder CO, USA. 

 
65)  J. P. Burrows, “Remote sensing of atmospheric composition from space: 

GOME and SCIAMACHY”, 13th September 2002, Met Office, Bracknell UK 
 

66)  J. P. Burrows “The Determination of Tropospheric Trace Constituents from 
Space: GOME, SCIAMACHY and GeoTROPE(GeoSCIA+GeoFiS)10th 
Symposium of CACGP/7th Scientific Conference of IGAC, 18-25th September 
2002, Creta Maris, Hersonissos, Heraklion, Crete, Greece. 

 
67)  J. P. Burrows, “Passive Remote Sensing of Aerosols (and Cloud) from Space: 

an incomplete overview”, the Joint SPARC-IGAC workshop on Climate-
Chemistry Interactions, Giens, France from April 2-6 2003. 

 
68)  J. P. Burrows, “SCIAMACHY in Orbit: an Overview of its objectives, the 

first year and some results”, .IGARSS 2003, Centre de Congrès, Toulouse, 
France21-25 th July 2003 

 
69)  J. P. Burrows, “Remote Sensing of Atmospheric Constituents from Space”, 

Royal Meteorological Society Conference 2003, UEA Norwich, UK 3rd 
September 2003. 

 
70)  J. P. Burrows, “A View from the Top: Atmospheric Chemistry using space-

borne Instruments: GOME and SCIAMACHY from LEO, and the potential 
from GEO”, Gordon Research Conference on Atmospheric Chemistry, Big 
Sky, U.S.A. 10th September 2003. 

 
71)  J. P. Burrows, “Viewing the Earth's Environment from Space: the 

Challenges, the Progress and the Future” Royal Society of Chemistry 
Environmental Chemistry Group: Distinguished Guest Lecture and 
Symposium – 3rd March 2004. 

 
72)  J. P. Burrows, “Remote sensing of atmospheric trace constituents from 

Space: Results from GOME and SCIAMACHY. Ozone Quadrenniel 
Symposium Kos Greece, 30.05-10.6.2004 

 
73)  J. P. Burrows, International Summer School on Atmospheric and Oceanic 

Sciences - ISSAOS 2004 Observing systems for Atmospheric Composition, 
20-24 September 2004 University of L’Aquila, Italy. 

 
74)  J. P. Burrows, Overview of the Session Extra tropical UT/LS, SPARC 

(Stratospheric Processes and their Role in Climate) general Assembly Victoria 
British Columbia 1-6th August 2004.  
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75)  J. P. Burrows GOME, SCIAMACHY and GeoSCIA: Remote sensing of 
Atmospheric Constituents from Space, 13th EPS 2005, 12th July, Bern, 
Switzerland. 

 
76)  J. P. Burrows, ISSI Solar Observations using SCIAMACHY and related 

climate gas observations, Workshop on Solar Variability and Planetary 
Climates, ISSI, Bern, Switzerland June 6-10, 2005. 

 
77)  J. P. Burrows, Scientific Highlights from SCIAMACHY 2002 to 2006. 

Atmospheric Chemistry Conference 8-12th of May 2006. 
 

78)  J. P. Burrows, IGAC Science Conference 17-22nd  September 2006 5 Posters 
and talk at the CACGP business meeting. 

 
79)  J. P. Burrows Remote Sensing of Trace Atmospheric Constituents using 

GOME and SCIAMACHY: Focus on some tropospheric chemistry issues, 
Georgia Tech – 6th October 2006. 

 
80)  J. P. Burrows, British Council Erforschung der Atmosphäre vom 

Weltraumaus: Luftverschmutzung, Stratosphärisches Ozon und 
Klimaänderung, Umwelt Tage Bremen 2006 - ÖkoStadt Bremen e.V., 
Eröffenung der Ausstellung North South East West vom British Council. 
 

81)  J. P. Burrows, Remote Sensing of Atmospheric Constituents and Surface 
Properties from Space using GOME and SCIAMACHY: Focus on some 
tropospheric chemistry issues, Zentrum für Marine und 
Atmosphärenwissenschaften, Universität Hamburg, 11 January 2007. 

 
82)  J. P. Burrows, Remote Sensing of Atmospheric Constituents and Surface 

Properties from Space using GOME and SCIAMACHY: Focus on some 
tropospheric chemistry issues, Department of Physics & Atmospheric 
Science, Dalhousie University, 2nd April 2007. 

83)  J. P. Burrows “Advances in Atmospheric Science resulting from the 
Envisat/ERS-2 Missions” ESA ENVISAT Symposium, Montreux Switzerland 
23rd-27th April 2007. 

 
84)  J. P. Burrows Measurements of Air Quality and Climate Gases from Space, 

IUGG (International Union of Geodesy and Geophysics) Symposium Perugia 
Italy Session JMS003 on the 2nd – 5th July 2007. 

 
85)  J. P. Burrows, Changing Atmospheric Composition:  

Fact or Fiction (as observed from space), IUGG Symposium Perugia Italy  
Session MS019 on the 2nd - 5th July 2007. 

 
86)  J. P. Burrows – ARCNESS 1st Winter School and Lecture 12-25th August 

2007. 
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87)  J. P. Burrows – ACCENT ESF Summer School and ACCENT Summer 
School, 14th September 2007,Ile d’Oléron, France. 

 
88)  Session A11F – AGU Fall Meeting, San Francisco 10th December 2007 “The 

retrieval of dry columns of Greenhouse Gases using SCIAMACHY”. 
 

89)  J. P. Burrows University of California, School of Chemistry and Department 
Earth and Planetary Atmospheres 2007 – 2008 Harold S. Johnston Lecturer - 
4th March 2008. 2 two hours lectures:  

i) Exploring Atmospheric Chemistry from Space: The Challenges and the 
Potential 

ii) Global Observations of Greenhouse Gases and related air pollutants using 
SCIAMACHY  

 
90)  J. P. Burrows Exploring Atmospheric Chemistry from Space: Contributions 

from SCIAMACHY and GOME4th DOAS International Workshop, Hefei 
China 30th March - 3rd April 2008 

 
91)  J. P. Burrows, EGU Session AS 3.12 Vienna Conference Center, 14th April 

2008 Satellite Remote Sensing of Trace Gases and Air Pollution using 
SCIAMACHY on board ENVISAT, 

 
92)  J.P. Burrows EPS/SPF Conference Energy : a challenge for the 21st century 

physics, EPS /SPF Conference, École de Physique, Les Houches 02-
05.06.2008, Observations of Climate. 

 
93)  J. P. Burrows 4th SPARC General Assembly, 31st August- 5th 

September2008Bologna, Italy , Observation of the Upper Atmosphere from 
Satellite Platforms: Sensing and Sensibility . 

 
94)  J. P. Burrows IGAC 08 Conference Annecy France,8-12th September 2008 

Measurements of Relevance for Air Pollution and Greenhouse Gases from 
Space using GOME, SCIAMACHY and GOME-2 from 1995 to present  
 

95)  J.P. Burrows MOCA-09, 19th-29th July 2009 Montreal Canada -Joint 
Assembly of IAMAS (The International Association of Meteorology and 
Atmospheric Sciences) , IAPSO (and International Association for the 
Physical Sciences of the Oceans) and IACS (International Association of 
Cryospheric Sciences). J13 Biogeochemistry and Climate, Invited Talk: 
Carbon Dioxide and Methane Column averaged mixing ratios from 
SCIAMACHY: Work in Progress  

 
96)  J. P. Burrows Earth Observation: Sensing & Sensibility, NERC Directors 

Meeting 15th December 2009 University of Reading UK. 
 

97)  J. P. Burrows WMO – BIPM Meeting Measurement Challenges for Global 
Observation Systems for Climate Change Monitoring: Traceability, Stability 
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and Uncertainty, 29th March to 1st April 2010, Invited talk Global observations 
of Greenhouse Gases using SCIAMACHY  

 
98)  J. P. Burrows SPARC/IGAC SSG meeting -Regional and Local Workshop - 

25-26th October 2009 Kyoto Japan : Tropospheric remote sensing of trace 
gases and aerosols 

 
99)  J.P. Burrows SPARC SSG 26th-31st October Kyoto Japan, “ Report on the 5th 

International Atmospheric Limb Conference and Workshop, Helsinki, 
November 16 - 19, 2009”. 

 
100)  C. von Savigny and J. P. Burrows SCOSTEP Symposium, 11-16th July 

2010, Berlin, Germany: Measurements of solar and atmospheric phenomena 
using SCIAMACHY on board Envisat 2002 – present  

 
101)  J. P. Burrows Session A11 COSPAR 38 in Bremen Germany, 

“SCIAMACHY on board Envisat: an update of stratospheric and mesospheric 
results 2002 – 2010“, August 2010. 

 
102)  J. P. Burrows, Global Mapping of Methane and Carbon Dioxide: From 

SCIAMACHY to CarbonSat, ESA-iLEAPS-EGU – Earth Observation for 
Land-Atmosphere Interaction Science 3-5 Nov 2010, ESRIN, Frascati, Italy. 

 
103)  J. P. Burrows EGU Passive Satellite Remote Sensing Methane and Carbon 

Dioxide: From SCIAMACHY towards CarbonSat and CarbonSat 
Constellation GU Vienna, 06.04.2011.  

 
104)   J. P. Burrows Session JA03 Stratospheric and Tropospheric 

trends/changes of key trace gases and cloud and aerosol parameters retrieved 
from GOME SCIAMACHY and GOME-Session M02 Changing stratospheric 
composition: Fact or Fiction? Trace constituents retrieved from 
SCIAMACHY and GOME. 
Session M10 - Short and long lived tropospheric constituents observed from 
space: transport and transformation of air pollution, biogeochemistry and 
climate change. 
IUGG Earth on the Edge: science for a sustainable planet, 28.06-07.07.2011 
Melbourne Australia. 

 
105)  J. P. Burrows Tropospheric Halogen Oxides retrieved from the ESA and 

EUMESAT early morning platforms: GOME SCIAMACHY and GOME-2, 
Telluride Science Research Center: Ocean-Atmosphere-Sea Ice-Snowpack 
Interactions in Polar Regions 06/20/2011 - 06/24/2011 Telluride, Colorado 
U.S.A. 

 
106)  J. P. Burrows From SCIAMACHY and MaMap to a CarbonSat 

Constellation: Current and Future measurements of carbon dioxide and 
methane from airborne and space based platforms. 
ACCENT Plus Urbino Symposium 13th – 16th September 2011  
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Invited talk given by A. Richter, as I was not able to attend as a result of a 
death in the family. 

 
107)  J. P. Burrows Royal Society Meeting 4-6th December 2011 London U.K., 

Invited talk: Remote Sensing of Tropospheric Nitrogen Dioxide from Space. 
 

108)  J. P. Burrows  Royal Society Sponsored Planet under Pressure meeting 
26-29th March 2012, 
J.P. Burrows, M. Reuter, O. Schneising, J. Heymann, M. Buchwitz, and H. 
Bovensmann SCIAMACHY: a decade of methane measurements from space 
M. Vountas, J. Yoon*, W. von Hoyningen Huene, and J.P. Burrows, Refined 
Long-Term Analysis of Aerosol Optical Thickness from Satellite Retrievals 
over Megacities. 

 
109)  J. P. Burrows European Geosciences Union, 22-27th April 2012 Vienna, 

Austria, Invited talk: The use of satellite remote sensing of traces gases and 
aerosols to study megacities and urban areas within CITYZEN:GOME, 
SCIAMACHY and GOME2 – NO2 Seawifs and MERIS – Aerosol 

 
110)  J. P. Burrows ESA Atmospheric Science Conference 2012 18 - 22 June 

2012, Brugge, Belgium, Invited talk: The first decade of SCIAMACHY, 
coupled with GOME and GOME-2 : Trace gas Measurements 

 
111)  J. P. Burrows COSPAR 2010 39th Scientific Assembly of COSPAR 

Bremen 14th to 22th July 2012 Mysore India, Scientific Programme 
Committee for Session A11, Invited talk: The Challenge for air pollution and 
climate change: high spatial and temporal sampling of key species from space. 

 
112)  J. P. Burrows Quadrennial Ozone Symposium 2012 Toronto, August 27-

31, Invited talk: Measurements of Ozone and related Constituents retrieved 
from SCIAMACHY 

 
113)  J. P. Burrows 12th IGAC Conference Atmospheric Chemistry in the 

anthropocene 17-21st September 2012, Invited Talk: Global Remote Sensing 
of Tropospheric Trace Gases: GOME, SCIAMACHY, and GOME-2, 

 
114)  J. P. Burrows ESA: Atmospheric Composition Validation and Evolution 

Workshop ESRIN, Frascati, 13-15th March 2013, Invited talk: Spectroscopy 
Calibration and Validation, 

 
115)  J. P. Burrows 6th International DOAS Workshop12-14 Aug 2013 in 

Boulder, CO USA, Invited Talk Trace atmospheric gases, retrieved from the 
measurements of GOME, SCIAMACHY and GOME-2 flying on sun 
synchronised early morning low earth orbit platforms. 

 
116)  J. P. Burrows Observing the Anthropocene from Space: 

Past Achievements and Challenges (from SCIAMACHY to GeoSCIA/ 
Copernicus S4 S5CarbonSat and SCIA-ISS) Dechema Frankfurt 06 02 2014 
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117)  J. P. Burrows EGU Session AS3.7 Megacities: Air Quality and Climate 

Impacts from Local to Global Scales 29th April 2014 Invited talk: Observing 
the Anthropocene from Space: Some selected Megacities and urban 
conglomerations  

 
118)  J.. P. Burrows EGU 01 May 2014 “Face of the Earth Keynote Lecture: 

Atmosphere of the Earth”,  Convener: Günther Blöschl Room R1 
 

119)  J. P. Burrows Cambridge University NERC Methane Meeting, invited 
speaker 
 

120)  J. P. Burrows Observing the Anthropocene from Space COSPAR 2014 03 
08 Moscow 03 08 2014. 

 
121)  J. P. Burrows, “Observing the Anthropocene from Space, joint 13th 

iCACGP Quadrennial Symposium 13th IGAC Science Conference 24 
09.2014. Introductory Talk on behalf of iCACGP as part of the opening of the 
conference. Science talk 

 
122)  J P. Burrows, “Remote Sensing of Greenhouse Gases from space based 

and airborne platforms: From SCIAMACHY and MaMap to CarbonSat  (and 
CarbonSat Constellation) EGU 13 04.2015 

 
123)  J. P. Burrows, “Model-Based Evaluation Of SCIAMACHY Limb 

Observations Of Aerosol Extinction Coefficients In The Lower Stratosphere 
Within ROMIC-ROSA”, EGU ROMIC Pico session 15.04.2015 

 
124)  J. P. Burrows, “Towards an improved aerosol product from 

SCIAMACHY limb measurements” EGU ROMIC Pico session 15.04.2015 
 

125)  J. P. Burrows key note introductory talk EU Nereus Conference 
21.04.2015 Bremen Germany 

 
126)  J. P. Burrows Keynote talk ESA ATMOS 07 June 2015 

 
127)  J. P. Burrows DFG Research Group SHARP-11 3rd  Annual Meeting 13-

15th July 2015 Introductory talk “Introduction and  Welcome” and Science 
Talk “SHARP OCF-II Achievements and Goals, SHARP-II-OCF Project 2 
How is the evolution of stratospheric ozone affected by climate change, and 
how strong is the feedback?” 
 

128)  J. P. Burrows University of Maryland, Department of  "Advances in 
remote sensing of the composition of the atmosphere” Friday 31st July 2015. 

 
129)  J. P. Burrows Gordon Conference invited speaker “Observing the 

Anthropocene from Instrumentation on Aircraft and Satellites: From 
SCIAMACHY to CarbonSat and SCIA-ISS New Hampshire USA 05.08 2015  
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130)  J. P. Burrows NASA Branch Lunch seminar "Observing the anthropocene 

from space: recent results” 20.08.2015 
 

131)  J. Burrows EU PANDA Summer School University of Bremen 24th 
August 2015, Global Environmental Change and Climate Change: an 
introduction and motivation for remote sensing measurements. 

132)  J. P. Burrows „Atmospheric Ozone, Air Pollution and Climate Problems“, 
ICTP – ESSE Conference, Trieste, Italy, 03.11.2015 
 

133)  J. P. Burrows „Beobachtung des Anthropozäns aus dem Weltall“, 
ROMIC-ROSA Meeting, 10.11.2015 
 

134)  J. P. Burrows “Observing the Anthropocene from Instrumentation on 
Aircraft and Satellites: From SCIAMACHY to CarbonSat and SCIA-ISS” 
iCACGP Mario J. Molina Symposium at AMS Houston USA January 2016 
 

135)  J. P. Burrows “Observing the Anthropocene from space: challenges”, 
DLR climate Change Conference, 06.04.2016 
 

136)  J. P. Burrows "Observing Atmospheric Constituents from Space", ESA 
Living Planet Symposium, Prag, 09.05.2016 
 

137)  J. P. Burrows “Recent observations of stratospheric O3, NO2, BrO, OCIO 
and aerosol retrieved from GOME, SCIAMACHY and GOME-2”, 
Quadrennial Ozone Symposium, Edinburgh, 05.09.2016. 

 
138)  J. P. Burrows gave a talk on atmospheric science needs for the preparation 

of the United Nations Space Science for global development Report on the 
United Nations Office for Outer Space Affairs and Committee on Space 
Research coordination meeting in support of the preparations for 
UNISPACE+50, Vienna, Austria, 22-23 May 2017 

 
139)  J. P. Burrows EMeRGe and PROAct3 Workshop Academia Sinica, Taipei, 

Taiwan 07.03.2018. 
 

140)  J. P.  Burrows Observing the changing Anthropocene from satellites and 
aircraft: SCIAMACHY and EMeRGe International Workshop for EMeRGe 
Science Team NIER and Yonsei University, Seoul  09-10.04.2018 

 
141)  J. P. Burrows COSPAR 2018 A0.4-0001-18 Observing the Changing 

Anthropocene rom space: some results, challenges and needs. 16th July 2018 
 

142)  J.P. Burrows Observing the Changing Anthropocene: the Needs, the 
Evolving Observing System and Opportunities for New Space   (Passive 
Remote Sensing); ESA ATMOS Conference 26-28 November 2018 Salzberg, 
Austria. 
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143)  J. P. Burrows Session M025 invited speaker  
The Changing Atmospheric Pollution and Chemistry, observed from Space in 
the Anthropocene: Sensing and Sensibility. 
The 27th IUGG General Assembly will be held July 8-18, 2019 at the Palais 
des Congrès in Montréal, Québec, Canada   

 
144)  J. P. Burrows  Keynote talk: The Remote Sensing of Tropospheric 

Constituents from space: Progress and Challenges in the evolving 
Anthropocene.  10th GEMS Science Team Meeting November 19 – 21 2019, 
Souel South Korea. 

 
145)  J. P. Burrows Invited talk Observing the changing Atmospheric 

Composition in the Anthropocene from space and from aircraft. 
The 2019 Asian Chemical Congress, Taipei Taiwan December 08-12 2019. 

 
146)  J.P. Burrows Invited talk EGU 2020 Online session Impacts of emissions 

from major population centres on tropospheric chemistry and composition 
Convener: Maria Dolores Andrés Hernández | Co-conveners: Matthias 
Beekmann, Charles Chou, Helmut Ziereis 

 
147)  J.P. Burrows Invited Talk on Arctic Amplification 

SIOS’s Online Conference-2020 4-5th June 2020  Arctic Amplification SIOS 
Svalbad Integrated Arctic Observing System Online Workshop  

 
 

5. INTERNATIONAL AND NATIONAL CONFERENCE AND WORKSHOP ORGANISATION 
 
1) Optical Methods in Atmospheric Chemistry - Programme Committee 1992 
 
2) Conference on Lasers and Electro-Optics/International Quantum Electronics Conference 

CLEO/IQEC - Programme Committee 1993, 1994 
 
3) European Symposium on Atmospheric Measurements from Space 18-22nd January 1998, 

Conference Committee. 
 
4) GOME and SCIAMACHY Scientific Workshops 1989-present  
 
5) EUROTRAC TROPOSAT Workshops 2000- present 
 
6) COSPAR 32 1998 Session A1.2. Remote Sensing of Trace Constituents in the Lower 

Stratosphere, Troposphere and the Earth's Surface: Global Observations, Air Pollution 
and the Atmospheric Correction: MSO: Hilsenrath E., DO: Takeuchi, N., Editor: 
Burrows J.P., Kawata T., Takeuchi, Nagoa N., Japan 12-19th July 1998. 

 
7) COSPAR 33 2000 Session A1.2. Remote Sensing of Trace Constituents in the Lower 

Stratosphere, Troposphere and the Earth's Surface: Global Observations, Air Pollution 
and the Atmospheric Correction: MSO: Burrows, J.P., DO: Takeuchi, N., Editor: 
Burrows, J.P., Kawata, T., Takeuchi, N. Warsaw Poland 16th -23rd July 2000. 
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8) COSPAR 34 2002 Session A1.2. Remote Sensing of Trace Constituents in the Lower 

Stratosphere and Troposphere and the Earth's Surface: MSO: Burrows, J.P., DO: J 
Remedios, Editor: Burrows, J.P. 10-19th October 2002 

 
9) COSPAR 35 2004 Session A1.1 Atmospheric Remote Sensing: Earth's Surface, 

Troposphere, Stratosphere and Mesosphere, MSO: J. P. Burrows 18-25th July 2004, 
Paris, France. 

 
10)  SPARC (Stratospheric Processes and their Role in Climate) general Assembly Victoria 

British Columbia 1-6th August 2004. 
 

11)  1st ACCENT Symposium 2005, 12th- 16th September 2005 University of Urbino, Italy. 
 
12)  COSPAR 36, 2006 Session A1.1 Atmospheric Remote Sensing: Surface Layer, 

Troposphere, Stratosphere and Mesosphere, DO: J. P. Burrows 16-23th July 2006 Paris, 
France. 

 
13)  2nd ACCENT Symposium 2007, 21st- 28th July 2007 University of Urbino, Italy. 

 
14)  ACCENT Emission Workshop Remote Sensing and Inventories of Anthropogenic 

Emissions IIASA , Laxenburg Austria, 4-5th December 2007 
 

15)  4th DOAS International Workshop, Hefei China 30th March - 3rd April 2008 
 
16)  COSPAR 37, 2006 Session A1.1 Atmospheric Remote Sensing: Surface Layer, 

Troposphere, Stratosphere and Mesosphere, DO: J. P. Burrows 12-20th July 2008 
Montreal, Canada. 

 
17)  IGBP-IGAC 10th IGAC 2008 Conference Bridging the Scales in Atmospheric 

Chemistry: Local to Global 7th to 12th September 2008 in Annecy-le-Vieux, France, 
Member of the Scientific Programme Committee for the Symposium. 

 
18)  WCRP-SPARC SPARC 4th GENERAL ASSEMBLYSEPTEMBER 1-5, 2008 

Bologna, Italy CNR Congress Centre 
 

19)  MOCA-09, 19th-29th July 2009 Montreal Canada -http://www.moca-
09.org/e/documents/Fast-facs-sheet-for-web-ENGLISH_head_000.pdf 
Joint Assembly of IAMAS (The International Association of Meteorology and 
Atmospheric Sciences), IAPSO (and International Association for the Physical Sciences 
of the Oceans) IACS (International Association of Cryospheric Sciences), their Joint 
Assembly, held in Montréal, Québec, Canada. Convener of Session J13 
Biogeochemistry and Climate 
Convener of Session M15 Atmospheric Composition Change: Air Pollution in the 
Global Environment. 

 
20)  12th Symposium of the International Commission on Atmospheric Chemistry and 

Global Pollution (CACGP) 11th Science Conference of the International Global 



Curriculum Vitae and Bibliography - J. P. Burrows FRS 01.07.2023                          137 
 

Atmosphere Chemistry (IGAC) Project Atmospheric Chemistry: Challenging the future, 
Halifax, Canada, July 11-16, 2010 Scientific Programme Committee 
 

21)  COSPAR 2010 38th Scientific Assembly of COSPAR Bremen 18th to 25th July Bremen, 
Germany, DSO and Scientific Programme Committee for Session A11 

 
22)  The International Union of Geodesy and Geophysics (IUGG) Symposium Melbourne 

Australia 28th June -7th July 2011co-organiser session M02 and M10 
 

23)  Accent Plus Air Quality and Climate Change: Interactions and Feedbacks ACCENT-
Plus Symposium, Urbino 13 -16 September 2011September 2011- organising 
committee. 

 
24)  COSPAR 2012 39th Scientific Assembly of COSPAR Bremen 14th to 22th July 2012 

Mysore India, Scientific Programme Committee for Session A11 
 

25)  DACA 2013 Davos Atmosphere and Cryosphere Assembly – IAMAS and IACO 
Conferences – convenor of the session B7 8-16 8-14th July 2013. 

 
26)  Cambridge University NERC Methane Meeting, invited speaker 

Observing the Anthropocene from Space: Methane" 5th June 2014 
 

27) 13th ICACGP Quadrennial Symposium/ 13th IGAC Science Conference, 22-28.09.2014, 
Natal, Brazil. President of ICACGP formal lead with iCACGP and IGAC Officers of the 
symposium. 

 
28)  COSPAR 2016 Session A0.4 Observing the Anthropocene form Space, MSO COSPAR 

unfortunately cancelled as a result of coup in Turkey. 
 

29)  2017 Joint IAPSO-IAMAS-IAGA Assembly in Cape Town, South Africa, 27th August 
to 1st September 2017 at the Cape Town International Convention Centre (CTICC). 
Sessions  M1 and M10 15th and 16th July 2018. 

 
30)  COSPAR 42 2018  

MSO Session A0.4 Observing the Anthropocene from Space and DO Session A1.1 
Space–based and Sub–orbital Observations of Atmospheric Physics and Chemistry 17th 
to the 22nd July 2018. 

 
31)  2018 joint 14th iCACGP Quadrennial Symposium/15th IGAC Science Conference 

25th to 29th of September 2018 Sunport Takamatsu Convention Center, 2-1 Sunport, 
Takamatsu, Kagawa, 760-0019 Japan, http://icacgp-igac2018.org/ 
As President of iCACGP, I played a key role aspect of the organisation of this 
conference e.g. the selection of the hosting Local Organisation Committee, LOC,  the 
Science Programme Committee and related. I led the opening and closing of the 
meeting.  
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32) COSPAR 43  43rd COSPAR Scientific Assembly 2021 Sydney, Australia, 28 January - 
4 February 2021 
MSO Session A0.3 Observing the Anthropocene from Space  
Scientific organising committee for session A1.1: Space-based and Sub-orbital 
Observations of Atmospheric Physics and Chemistry 

 
33) The 9th International DOAS Workshop held from 13 to 15 July 2020 as a virtual 

meeting via Webex. Member of the scientific steering committee. 
   
 
6 EXTERNAL RESEARCH CONTRACTS 
 
Throughout my career in research, I have been involved in Contract research of different 
types. My department within the Institute of Environmental Physics has a total budget of 4-5 
M€ per annum of which 70-80% is from external funders.  
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