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1.INTRODUCTION TO THE RESAERCH PUBLICATIONS OF J. P. BURROWS

My research has been in the area of atmospheric chemistry, atmospheric physics,
kinetics, spectroscopy and the related aspects of physical chemistry and chemical
physics. In particular | focussed on the study of reactions of atmospheric importance and
the development of in situ and remote sensing measurement techniques. My research
has significantly contributed towards our current understanding of solar interactions with
the upper atmosphere, the behaviour of the stratospheric ozone layer and its response to
anthropogenic modification of its composition, tropospheric air pollution and quality and
climate change. | have developed

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.
| initiated and led scientifically the European remote sensing of atmospheric trace gases
from space using the differential optical absorption spectroscopy and relegated retrieval
techniques. In this area | pioneered the measurement of atmospheric trace constituents
in particular in the troposphere, the holy grail fro

2.SUMMARY OF PUBLISHED MANSCURIPTS

Up to August 2010, Professor Burrows and his co-workers have approximately 433
co-authored publications in peer reviewed journals, of which 389 are found by the ISI
Web of Knowledge. The ISI sum of cited references is 8195, the average citations per
year is 21.23 and my h-index is currently 44. The following list contains the 10 most cited
manuscripts as of 01.06.2010:

1) 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 Published: JAN 151999 Times Cited: 470

2) Wayne R.P., Barens |, Biggs P., Burrows J. P., Canosa Mas, C. E., Hjorth,
J., Lebras, G., Moortgat, G. K., Perner, D., Poulet G., Restelli G., and
Sidebottom H., 1991 “The Nitrate Radical — Physics, Chemistry and the
Atmosphere, Source: ATMOSPHERIC ENVIRONMENT PART A-GENERAL
TOPICS Volume: 25 Issue: 1 Pages: 1-203 Published: 1991 Times
Cited: 398

3) Bovensmann H., Burrows J. P., Buchwitz M., Frerick J., Noél 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 Published: JAN 15
1999 Times Cited: 391  Conference Information: Conference on Global
Measurement Systems for Atmospheric Composition Toronto, CANADA, MAY,
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1997 Int Global Atmospheric Chemistry Program; Stratospheric Proc & Their
Role Climate; Global Atmospheric Watch; Canadian Space Agency;
Atmospheric Environment Service, Source: JOURNAL OF THE
ATMOSPHERIC SCIENCES Volume: 56 Issue: 2 Pages:

127-150 Published: JAN 15 1999 Times Cited: 391

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 Published: SEP 1 2005 Times Cited: 217

Schneider W., Moortgat G. K., Tyndall G. S., and Burrows, J. P. 1991,
“Absorption Cross-Section of NO2 in the UV and Visible region (200-700 nm)”,
Source: JOURNAL OF PHOTOCHEMISTRY AND PHOTOBIOLOGY
A-CHEMISTRY Volume: 40 Issue: 2-3 Pages: 195-217 Published:
NOV 1987 Times Cited: 175

Burrows J. P., Richter A., Dehn A., Deters B., Himmelmann S., and Orphal J,
1999, “Atmospheric remote-sensing reference data from GOME - 2.
Temperature-dependent absorption cross sections of O-3 in the 231-794 nm
range”, Source: JOURNAL OF QUANTITATIVE SPECTROSCOPY &
RADIATIVE TRANSFER Volume: 61 Issue:4 Pages:

509-517 Published: MAR 1999 Times Cited: 172.

Ebinghaus R., , Kock H. H, Temme C., Einax J. W., Lowe A. G., Burrows J. P.,
and Schroeder W.H., 2002, “Antarctic springtime depletion of atmospheric
mercury”, Source: ENVIRONMENTAL SCIENCE & TECHNOLOGY Volume:
36 Issue:6 Pages: 1238-1244 Published: MAR 15 2002 Times Cited:
138

Richter A., Wittrock F., Eisinger M., and .Burrows J. P., 1998 “ GOME
observations of tropospheric BrO in northern hemispheric spring and summer
1997”, Source: GEOPHYSICAL RESEARCH LETTERS Volume: 25 Issue:
14 Pages: 2683-2686 Published: JUL 151998 Times Cited: 130

Crisp D., Atlas R. M., Breon F. M., Brown L R., Burrows J. P., Ciais P., Connor
B. J., Doney S. C., Fung . 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 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 Published: 2004 Times Cited: 129
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10) Richter A., and Burrows J. P., 2002 “Tropospheric NO2 from GOME
measurements, Source: REMOTE SENSING OF TRACE CONSTITUENTS IN
THE LOWER STRATOSPHERE, TROPOSPHERE AND THE EARTH'S
SURFACE: GLOBAL OBSERVATIONS, AIR POLLUTION AND THE
ATMOSPHERIC CORRECTION Conference Information: A1 2 Symposium of
COSPAR Scientific Commission A held at the 33rd COSPAR Scientific
Assembly WARSAW, POLAND, JUL, 2000 Comm Space Res Book Series:
Editor(s): Burrows J. P., Takeucki N.ADVANCES IN SPACE
RESEARCH Volume: 29 Issue: 11 Pages: 1673-1683 Published:

2002 Times Cited: 126
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3.PEER REVIEWED PUBLICATIONS: J. P. BURROWS

1)

*****1 977*****

Burrows J. P., Harris, G. W., and Thrush B. A., 1977, "Rates of reaction of HO2
with HO and O studied by laser magnetic resonance.", NATURE, 267 233 (1977).

*****1 979*****

Burrows J. P., CIiff, D. I., Davies, P. B., Harris, G. W., Thrush, B. A., and
Wilkinson, J. P. T., 1979,"Pressure broadening of the lowest rotational transition of
OH studied by laser magnetic resonance.", CHEMICAL PHYSICS LETTERS, 65
197.

Burrows J. P., D. I. Cliff, G. W. Harris, B. A. Thrush and J. P. T. Wilkinson 1979,
"Atmospheric reactions of the HO radical studied by laser magnetic resonance.",
PROCEEDINGS OF THE ROYAL SOCIETY A368 463.

Burrows J. P., R. A. Cox and M. C. Addison 1979, "Kinetic studies of atmospheric
free radicals.", Published in the peer reviewed Proceedings of the NATO
Advanced Study Institute on Atmospheric Ozone. October 1979 Federal Aviation
Agency Report No. FAA-EE-80-20 483-497.

Cox R. A. and J. P. Burrows 1979, "Kinetics and mechanism of the
disproportionation of HO9 in the gas phase.", JOURNAL OF PHYSICAL
CHEMISTRY, 83 2560.

*****1 980*****

Addison M. C., J. P. Burrows, R. A. Cox and R. Patrick 1980, "Absorption spectrum
and kinetics of the acetyl peroxy radical.", CHEMICAL PHYSICS LETTERS, 73
283.

*****1 981 *kkkk

Batt L., J. P. Burrows and G. N. Robinson 1981, "On the isomerisation of the
methoxy radical: relevance to atmospheric chemistry and combustion.",
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CHEMICAL PHYSICS LETTERS Volume: 78 Issue: 3 Pages:
467-470 Published: 1981

8) Burrows J. P. and Cox, R. A., 1981, "Kinetics of chlorine oxide radical reactions
using modulated photolysis. Part 4: the reactions Cl + Cl,O — Cl, + CIO and CIO +
HO, — products ", JOURNAL OF THE CHEMICAL SOCIETY, FARADY
TRANSACTIONS |, 77 2465-2479.

9) Burrows J. P., Cox R. A. and Derwent, R. G., 1981, "Modulated photolysis of the
ozone water vapour system: the reaction OH + HO, — H,O + O,", J. Photochem.
16 147-168.

10) Cox R. A., Burrows J. P. and Wallington, T., 1981, "Rate coefficient for the
reaction OH + HO, —» H,O + O,", Chem. Lett. Phys. 84 217-221.

*****1 982 *kkkk

11) Jones B. M. R., J. P. Burrows, R. A. Cox and S. A. Penkett 1982, "OCS formation
in the reaction of OH with CS2", CHEMICAL PHYSICS LETTERS, 88 372 (1982).

*****1 983*****

12) Burrows J. P., T. J. Wallington and R. P. Wayne 1983, "The reaction of OH with
NO», studied by resonance fluorescence.", JOURNAL OF CHEMICAL SOCIETY,
FARADAY TRANSACTIONS 2, 79 111.

13) Burrows J. P., G. K. Moortgat and D. W. T. Griffith 1983, "Some studies of
CIONO2, N2Og and NO3." BULLETIN DES SOCIETES CHIMIQUES
BELGES Volume: 92 Issue: 6-7 Pages: 659-659 Published: 1983

*****1 984*****

14) Cox R. A., Burrows, J. P., and Coker, G., 1984, "Product formation in the
association reaction of CIO with NO9, investigated by diode laser spectroscopy."
Int. J. Chem. Kin. 16 445 1984.

15) Griffith D. W. T., Tyndall, G.S., Burrows, J. P., and Moortgat, G. K. 1984, "Matrix
isolation spectra of CIONO>.", CHEMICAL PHYSICS LETTERS 107 341.

16) Burrows J. P., Tyndall, G. S., Griffith, D. W. T., and Moortgat, G. K., 1984, "A study
of the reaction between CIO and NO2 using matrix isolation F.T.I.R. spectroscopy
and UV-visible spectroscopy." Published in the peer reviewed Proceedings of the
3rd European Symposium on the Physico-Chemical Behaviour of Atmospheric
Pollutants, Ed. B. Versino and G. Angeletti, Varese ltaly, p 249 published by D.
Reidel Co., Dordrecht 1984.
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17) Burrows J. P., Tyndall G. S., and Moortgat, G. K., 1984, "A study of NoOg5 and
NO3 chemistry and the photolysis of NoOg mixtures." Published in the peer
reviewed Proceedings of the 3rd European Symposium on the Physico Chemical
Behaviour of Atmospheric Pollutants, Ed. B. Versino and G. Angeletti, D. Reidel
and Co., Dordrecht 1984.

18) Burrows J. P., T. J. Wallington T. J, and Wayne, R. P.,1984, "Kinetics of the
reaction of OH with CIO.", JOURNAL OF CHEMICAL SOCIETY, FARADAY
TRANSACTIONS 2, 80 957.

*****1 985*****

19) Burrows J. P., Griffith, D. W. T., Moortgat, G. K. and G. S. Tyndall 1985, "Matrix
Isolation-FTIR study of the products of the reaction between CIO and NO».",
JOURNAL OF PHYSICAL CHEMISTRY, 89 266.

20) Burrows J. P., G. S. Tyndall and G. K. Moortgat 1985, "A study of the N2Og
equilibrium between 275 K and 320 K and the determination of the heat of
formation of NO3." CHEMICAL PHYSICS LETTERS 119 193.

21) Burrows J. P., G. S. Tyndall and G. K. Moortgat 1985,"A study of the visible
spectrum of NO3 and the kinetics of its reaction with NO2, Cl and some stable
atmospheric species.", JOURNAL OF PHYSICAL CHEMISTRY 89 4848.

*****1 986*****

22) Burrows J. P., Tyndall, G.S., Schneider, W., Bingemer, H., Moortgat, G. K., and
Griffith, D. W. T., 1986, "Some studies of the atmospheric reactions of NO3 and
FTIR matrix isolation spectrum of NO3.", published inthe peer reviewed
Proceedings of the 17th International Symposium of free radicals, Granby Co.,
August 18-23 1985, NBS Special Publication Nr. 716 137-157.

23) Tyndall G. S., J. P. Burrows, W. Schneider and G. K. Moortgat 1986, "Rate
coefficient for the reaction between NOg radicals and dimethyl sulphide.",
CHEMICAL PHYSICS LETTERS 130 463.

24) Stedman D. H., Walega, J. G., Cantrell C. A., Burrows J. P., and Tyndall G. S.,
1986, "Ambient radical concentrations in the presence of airborne liquid water.",
published in the peer reviewed NATO ASI Series, in Chemistry of Multiphase
Atmospheric Systems, W. Jaeschke Ed., Springer-Verlag, Berlin-Heidelberg Vol.
G6, 352-366.

*****1 987*****

25)TYNDALL G. S., STEDMAN K. M., SCHNEIDER W., BURROWS J.P.,
MOORTGAT, G.K., “The absorption spectrum of CINO between 190 and 350 nm”,
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JOURNAL OF PHOTOCHEMISTRY Volume: 36 Issue:2 Pages:
133-139 Published: FEB 1987

26) Schneider W., Moortgat, G. K., Tyndall, G. S., and Burrows, J. P.,1987, "The
absorption spectrum of NO2 in the UV and Visible region (200 and 700 nm) at 298
K.", JOURNAL OF PHOTOCHEMISTRY AND PHOTOBIOLOGY
A-CHEMISTRY Volume: 40 Issue: 2-3 Pages: 195-217 Published: NOV 1987

*****1 988*****

27) Burrows J. P., Tyndall, G. S. and Moortgat, G. K., 1988, "The photolysis of
chlorine nitrate at 254 nm.", JOURNAL OF PHYSICAL CHEMISTRY Volume:
92 Issue: 15 Pages: 4340-4348 Published: JUL 28 1988

*****1 989*****

28) Burrows J. P., Moortgat, G. K, Tyndall, G. S., Cox, R. A., Jenkin, M. E., Hayman G.
D. and Veyret B., 1989, "The Kinetics and mechanism of the HO» + HCHO
reaction : Part |l Molecular modulation studies.", JOURNAL OF PHYSICAL
CHEMISTRY Volume: 93 Issue: 6 Pages: 2375-2382 Published: MAR 23
1989

29) Johnson T. J., Wienhold, F. G., Burrows, J. P. and Harris, G. W., 1989, "A diode
laser FM spectrometer for monitoring weak atmospheric absorptions in the
Near-Infrared." Transactions of the American Geophysical Union 70 No. 43, 1007.

30) Mellouki A., Poulet, G., Le Bras, G., Singer, R. S., Burrows, J. P., and Moortgat, G.
K., 1989, "Discharge flow study of the reaction of NO3 with Br, BrO, HBr and HCL.",
JOURNAL OF PHYSICAL CHEMISTRY Volume: 93 Issue: 24 Pages:
8017-8021 Published: NOV 30 1989

31) Moortgat G. K., Cox, R. A., Schuster, G., and Burrows, J. P., 1989, "Peroxy radical
reactions in the photo-oxidation of CH3CHO.", JOURNAL OF THE CHEMICAL
SOCIETY-FARADAY TRANSACTIONS Il Volume: 85 Pages: 809-829 Part:

7 Published: JUL 1989

32) Simon F. G., Burrows, J. P., Schneider, W., Moortgat, G. K., and Crutzen, P. J.,
1989, "Study of the reaction CIO + CH302 — products at 300K", JOURNAL OF
PHYSICAL CHEMISTRY Volume: 93 Issue: 23 Pages: 7807-7813 Published:
NOV 16 1989
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33) Singer R. J., Crowley, J. N., Burrows, J. P., Schneider, W., and Moortgat, G. K.,
1989, "Measurement of the absorption cross section of peroxynitric acid between
210 and 330 nm in the range 253 to 298 K.", JOURNAL OF PHOTOCHEMISTRY
AND PHOTOBIOLOGY A-CHEMISTRY Volume: 48 Issue: 1 Pages:

17-32 Published: JUL 1989

*****1 990*****

34) Burrows J. P., Schneider, W., Geary, J. C., Chance, K. V., Goede, A. P. H., Aarts,
H. J. M., de Vries, J., Smorenburg, C., and Visser, H., 1990, "Atmospheric remote
sensing with SCIAMACHY.", Digest of Topical Meeting on Optical Remote
Sensing of the Atmosphere 1990 (Optical Society of America, Washington D.C.
1990) 4 71 1990.

35) Crowley J. N., Burrows, J. P., Moortgat, G. K., Poulet, G., and LeBras G., 1990,
"Room temperature rate coefficient for the reaction between CH302 and NO3.", :
INTERNATIONAL JOURNAL OF CHEMICAL KINETICS Volume: 22 Issue:

7 Pages: 673-681 Published: JUL 1990

36) Platt U., Le Bras, G.,Poulet, G., Burrows, J. P., and Moortgat, G. K.1990, "Peroxy
radicals from night-time reaction of NO3." NATURE Volume: 348 Issue:
6297 Pages: 147-149 Published: NOV 8 1990

37) Simon F. G., Schneider, W., Moortgat, G. K., and Burrows, J. P., 1990, "A study of
the CIO absorption cross-section between 240 and 310 nm and the kinetics of its
disproportionation reaction at 300K.", JOURNAL OF PHOTOCHEMISTRY AND
PHOTOBIOLOGY A-CHEMISTRY Volume: 55 Issue: 1 Pages:

1-23 Published: DEC 10 1990

*****1 991 *kkkk

38) Burrows J. P. and K. V. Chance 1991, "Scanning imaging absorption
spectrometer for atmospheric chartography.", Future European and Japanese
Remote Sensing Sensors and Programs - Philip N. Slater Editor Proc SPIE 1490
146-155.

39) Chance K. V., Burrows J. P., and Schneider, W., 1991, "Retrieval and molecule
sensitivity studies for the global ozone monitoring experiment and the scanning
imaging absorption spectrometer for atmospheric chartography.”, Remote Sensing
of Atmospheric Chemistry - James L. McElroy and Robert J. McNeal Editors Proc
SPIE 1491 151-168

40) Crowley J. N., Simon, F., Burrows, J. P., Moortgat, G. K., Jenkin M.E., and Cox
R.A., 1991 "The HO2 Radical Spectrum measured by Molecular Modulation UV
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Diode Array Spectroscopy.", JOURNAL OF PHOTOCHEMISTRY AND
PHOTOBIOLOGY A-CHEMISTRY Volume: 60 Issue: 1 Pages:
1-10 Published: AUG 15 1991

41)Hastie D. R., Weilkenmeyer, M., Burrows, J. P., and Harris G.W., 1991, "A
calibrated chemical amplifier for atmospheric ROy measurements.", ANALYTICAL
CHEMISTRY Volume: 63 Issue: 18 Pages: 2048-2057 Published: SEP 15
1991

42)Johnston T. J, Wienhold, F.G, Burrows, J. P., Harris, G. W., and Burkhard, H.,
1991, "Measurements of Line strengths in the HO2 v4 Overtone Band at 1.5 pm
using an InGaAs Laser.", JOURNAL OF PHYSICAL CHEMISTRY Volume:

95 Issue: 17 Pages: 6499-6502 Published: AUG 22 1991 DOI:
10.1021/j100170a022

43) Johnson, T.J., Wienhold, F. G., Burrows, J. P., Harris, G. W.,
“Frequnecy-Modulation Spectrosocpy at 1.3 MU-M using INGAASP Lasers - A
Prototype Filed Instrument For Atmospheric Chemistry Research”, APPLIED
OPTICS Volume: 30 Issue: 4 Pages: 407-413 Published: FEB 1 1991

44) Wayne R. P., Barnes, |., Biggs, P., Burrows, J. P., Canosa-Mas, C. E., Hjorth, J.,
Le Bras, G., Moortgat, G. K., Perner, D., Poulet, G., Restelli, G. and Sidebottom,
H., 1991, "The Nitrate Radical: Physics, Chemistry and the Atmosphere",
ATMOSPHERIC ENVIRONMENT PART A-GENERAL TOPICS Volume:

25 Issue: 1 Pages: 1-203 Published: 1991

*****1 992 *kkkk

45) Harris G. W., Klemp, D., Zenker, T.. Burrows, J. P., and Mathieu, B. 1992,
"Tuneable diode laser measurements of trace gases during the 1988 Polarstern
cruise and intercomparisons with other methods.", JOURNAL OF ATMOSPHERIC
CHEMISTRY Volume: 15 Issue: 3-4 Pages: 315-326 Published: 1992

46) Maric D. and Burrows, J. P., 1992, "Formation of N2O in the
photolysis/photoexcitation of NO, NO2 and air", JOURNAL OF
PHOTOCHEMISTRY AND PHOTOBIOLOGY A-CHEMISTRY Volume:
66 Issue: 3 Pages: 291-312 Published: JUN 30 1992

47) Maric D., J. P. Burrows and G. K. Moortgat 1992, "A study of the formation of NoO
in the reaction of NO3(A2E) with N2.", JOURNAL OF ATMOSPHERIC
CHEMISTRY Volume: 15 Issue: 2 Pages: 157-169 Published: AUG 1992

48) Rozanov V. V., Timofeyev, Yu. M, Polyakov, A. V., Burrows J. P. and Chance, K.
V., 1992, "On the possibilities of precision measurements of O3 and NO2 from
space by solar radiation absorption spectra.", IZVESTIYA AKADEMII NAUK
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FIZIKA ATMOSFERY | OKEANA Volume: 28 Issue: 5 Pages:
500-505 Published: MAY 1992

49) Rozanov V. V., Yu. M. Timofeyev , J. P. Burrows and W. Schneider 1992, "On the
sensitivity of atmospheric transmission functions on slant paths to variations of
several trace gases in the UV and visible." IZVESTIYA AKADEMII NAUK FIZIKA
ATMOSFERY | OKEANA Volume: 28 Issue: 7 Pages: 714-720 Published:
JUL 1992

50) Rozanov V. V., Yu. M. Timofeyev, J. P. Burrows and K. V. Chance 1992, "On the
potential accuracy of determination of the content of some minor gaseous
constituents from satellite limb measurements of atmospheric transparency"”,
|zvestiya Akademii Nauk SSSR Fizika Atmosfery | Okeana 28(8) pp 884-887.

****1 993*****

51) Burrows J. P., V. V. Rozanov, Yu. M. Timofeyev, A. V. Polyakov, R. J. D. Spurr
and K. V. Chance 1993, "A study of the accuracy of atmospheric trace gas vertical
profile retrieval from satellite based occultation measurements.", publuhed in the
peer reviewed International Radiation Symposium 1992 Eds Keevallik and Karner
398-400 ISBN 0-937194-28-X

52) Burrows J. P. and Chance K.V.,1993, "GOME and SCIAMACHY: the scientific
objectives.", Optical methods in Atmospheric Chemistry H. |. Schiff and U. Platt
Editors PROC SPIE 1715 502-513

53) Crowley J. N., Burrows, J. P., Moortgat, G. K.,Poulet, G., and LeBras G. 1993,
"Optical detection of NO3 and NO2 in "pure" HNO3 vapour: the liquid phase
decomposition of HNO3.", Int. J. Chem. Kin 25 795-803

54) Diebel D., Spurr, R. J. D., Burrows, J. P., Rozanov, V. V., and Timofeyev, Yu. M.,
1993, "Forward Model considerations and precision estimates for the retrieval of
atmospheric profiles for GOME.", Optical methods in Atmospheric Chemistry H. I.
Schiff and U. Platt Editors PROC SPIE 1715 573-585

55) Kamperman Th., Goede, A. P.H., Gunsing C. J. Th., Mewe R., Slijkhuis S., de
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Simulation.", Optical methods in Atmospheric Chemistry H. I. Schiff and U. Platt
Editors PROC SPIE 1715 562-573.
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83 Issue: 3 Pages: 179-192 Published: OCT 25 1994
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Throughlot my career spanning some 35 years of research, | have been involved in
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S. Tyndall
1984-1986

Chemical Manufacturers' Association Contracts:

1) Investigation of the product formation in the association reaction of CIO with NO»,
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P. J. Crutzen.

1984-1986

B) Environmental Research Programme:
1° to 3" Framework Programmes or Equivalent

1) Study of the oxidation of naturally emitted hydrocarbons by NO3.
1988-1990

2) Laboratory studies of nitrate radical reactions of tropospheric importance.
1988-1990

3) Halogen Oxide Reactions of Importance for the Lower Stratosphere
1990-1992

4) Chemistry of Halogen Oxides in the Stratosphere - CHAOS
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1992-1993

5) Stratospheric Climatology by using UV-visible Spectroscopy - SCUVS
1992-1994

6) Field studies on the tropospheric degradation mechanism of Biogenic VOC's: Isoprene
and DMS - FIELDVOC
1992-1995

7) Stratospheric Climatology by using UV-visible Spectroscopy - SCUVS-2
1994-1995

8) CABRIS: Chlorine and Bromine Reservoirs in the stratosphere
1994-1995

9) HODAS: Hemispheric Models and data within the SESAME Campaign
1994-1995

10) Stratospheric Climatology by using UV-visible Spectroscopy - SCUVS-3
1995-1998

11) Peroxy Radical Intercomparison Exercise -PRICE 2
1995-1998

4" Framework Programme

12) THESEO - Third European Stratospheric Experiment on Ozone — Stratospheric
Ozone Destruction by Bromine (CEE ENV4-CT97 0521) 1997-2000

13) PRIME - Peroxy Radical initiative for measurement in the environment
(ENV4-CT97-404).

14) GODIVA - GOME Data Interpretation, Validation and Application (ENV4-CT97-0419).

15) COSE - Compilation of Observations of the Stratosphere above Europe
(ENV4-CT98-0750).

1998 - 2000.

5" Framework Programme

16) POET - Precursors of Ozone and their Effects in the Troposphere
(EVK2-1999-00011) 2000-2003.

17) FORMAT Formaldehyde as a Tracer of Oxidation on the Troposphere
EVK2-CT-2001-00120. 2001-2004.
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18) THALOZ - Tropospheric Halogens — Effect on Ozone EVK2-2001-00022. 2002-2005.

19) RETRO REanalysis of the TROpospheric chemical composition over the past 40
years (EVK2-2001-00370) 2002-2005.

20) EVERGREEN - EnVisat for Environmental Regulation of GREENhouse gases.
Contract in negotiation 2002 —2005.

21) GMES-GATO - Global Monitoring of Environment and Security: Global ATmospheric
Observations. Contract in negotiation 2002 —2005.

6" Framework Programme

22) ACCENT: Atmospheric Composition Change: A European Network 2004-2009:
Co-ordinator: S. Fuzzi CNR Bologna EU Network of Excellence 01.03.2004 -
28.02.2009.

23) SCOUT-03: Stratosphere-climate links with emphasis on the UTLS 01.05.2004 -
30.04.2009.

24) GMES-GEMS: Global and regional Earth-system (Atmosphere) Monitoring
using Satellite and in-situ data (GEMS) 2005 — 2010.

25) African Monsoon Multidisciplinary Analyses 01.03.2005 — 01.03.2009.QUANTIFY
Quantifying the Climate impact of Global and European Transport Systems
01.03.2005 — 28.03.2010.

27) GEOMON- Global Earth Observation and Monitoring of the atmosphere Partner
01.01.2007 - 31.12.2011.

7" Framework Programme
27) CITYZEN UB PI and Partner in proposals of Cityzen, which is a 4-year research

project focusing on megacities and emission hot spots. It is funded by the European
Commission through Framework Programme 7. http://cityzen-project.eu/

28) MACC, UB is Pl and partner of Monitoring Atmospheric Composition and Climate -
MACC, which is the current pre-operational atmospheric service of the European
GMES programme. MACC provides data records on atmospheric composition for
recent years, data for monitoring present conditions and forecasts of the distribution of
key constituents for a few days ahead. MACC combines state-of-the-art atmospheric
modelling with Earth observation data to provide information services covering
European Air Quality, Global Atmospheric Composition, Climate, and UV and Solar
Energy. http://www.gmes-atmosphere
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BMFT (German Ministry of Science and Technoloqy) Contracts

1)
2)

Tropospharische Spurengas Messungen mittels
Dioden-Laser-Spektroscopie.,(Project Nr. 0744112) 1986-1990

Ein Flugtaugliches Dioden-Laser-Absorptionsspektrometer flr atmospharische
Spurengasmessungen mit hoher Nachweisempfindlichkeit bei simultaner Messung
von vier Spezies 1988-1991

Interpretation von Ozon-Vertikalenprofilen und hohenabhangigen Photolysenraten-
variation in der nordlichen Hemisphare unter Benutzung von GOME
Satellitendaten,1996-1999. 01LO 9607/1

Studie zur Bestimmung solarer UV-B Strahlung aus GOME-Satellitendaten
1997-2000. 01LU97042.

Messung der stratospharischen H,O und CH, Konzentration mit Hilfe von NIR
Diodenlasern, zusammen mit der Universitat Heidelberg ab 1997 — 2000. 01LA98353.
Indirekte Bestimmung der Single Scattering Albedo und des komplexen
Brechungindexes des atmospharischen Aerosols aus kombinierten spektralen
Sonne- und Himmelsstrahlung, sowie spektralen FluRmessungen und der
Ermittelungsantriebs. 07 AF 227/0.
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Space Based Remote Sensing Projects:

A) SCIAMACHY : a European proposal for atmospheric remote sensing from the
Polar Platform

Principal Investigator: J. P. Burrows
Submitted July 1988.
Recommended by ESA for flight on the first ESA polar platform - March 1989.

Phase A study July 1989 - April 1990.
Phase B study July 1990 - December 1992
Phase C/D study January 1993 —2002
Phase E 2002-present.

SCIAMACHY is part of the ESA satellite ENVISAT, which was successfully launched into
a sun-synchronous descending Low Earth Orbit (LEO), having an equator crossing time
of 10.00 a.m. SCIAMACHY makes near simultaneous observations of solar radiation
upwelling from the atmosphere in limb/nadir viewing geometry. In addition it makes sun
rise and moon rise occultation measurements. SCIAMACHY is a passive remote sensing
instrument, having eight spectral channels enabling it to observe the backscattered
reflected and absorbed electromagnetic radiation between 220 and 2380 nm. Inversion of
these measurements enables the amounts and distributions of atmospheric constituents
to be determined. The scientific objective of the measurements SCIAMACHY is to
improve our understanding and knowledge of the atmosphere and in particular the
physics and chemistry of the stratosphere and troposphere.

Scientific Studies supported by BMFT/DLR/BMBF/GSF 1992-present
Wissenschaftliche Begleitstudie zur Entwicklung von Sciamachy im Rahmen des
Atmos-Projektes 07 UFE12/8.

B) GOME - Global Ozone Monitoring Experiment

Lead Scientist: J. P. Burrows

Proposed - December 1988

Phase A study July 1989 - April 1990

Phase B study July 1990 - April 1991

Phases C/D study July 1991 - July 1994

GOME is a small scale version of SCIAMACHY, which could be rapidly developed.
GOME was launched on the ESA satellite ERS-2 on the 20" of April 1995 and has been

successfully making measurements for 2 years. GOME observes simultaneously the
back scattered up welling radiation from the top of the atmosphere in four spectral
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channels between 240 and 790 nm. ERS-2 like ENVISAT flies in a descending LEO
having an equator crossing time of 10:30 a.m. the swath of GOME yields global coverage
in three days at the equator.

GOME-2 is an improved version of GOME-1, which will fly on the EUMETSAT Metop
series of operational meteorological sun synchronous platforms from 2005-2020. It has
higher spatial resolution and global coverage in one day.

Scientific Studies supported by ESA 1989-1997

1) GOME Scientific Support. 9997/92/NL/CN.
2) Scientific Support for GOME during ERS-2 operational life
1994-1996.11149/94/NL/CN

Scientific studies supported by DARA/DLR/BMBF 1995- present

1) Wissenschaftliche Datenprodukte und ProzeRstudien fur das Global Ozone
Monitoring Experiment GOME auf ERS-2. 50 EE 9440.

2) Studie zur Kalibration und Validation von Daten des Global Ozone Monitoring
Experiment GOME auf ERS-2. 50EE 9439.

C) GeoSCIA and GeoTROPE (Geostationary Tropospheric Explorer) initiatives and
ESA EUMETSAT Sentinel 4 UVN Mission

GeoTROPE and GeoSCIA - Principal Investigator: J. P. Burrows

The GeoTROPE proposal has been submitted to ESA in response to the call for Earth
Opportunity Missions. The GeoTROPE concept aims to make spectrally resolved
measurements of the upwelling back scattered solar and thermal radiation at high spatial
and temporal sampling from geostationary orbit. It comprises two instruments GeoSCIA
and GeoFIS. The former builds on the heritage of GOME and SCIAMACHY, whilst the
latter builds on the heritage of IASI. The combination of spectral absorption and
scattering features from different spectral regions yields the optimal vertical resolution for
trace constituents.

The GeoTROPE and GeoSCIA initiatives have been supported by the German Space
Agency - DLR. The French space Agency CNES has supported the development of
GeoFIS. Currently ESA are considering how to respond to the ESAC (Earth Sciences
Advisory Committee) recommendation to investigate the GeoTROPE proposal.

A smaller version of GeoSCIA called GeiSCIA-Lite was also proposed for national
funding by the DLR.
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Following successful studies of GeoSCIA by ESA and the investigation of a UVN
Instrument by EUMETSAT and the recommendation by the EU GMES working Group 4,
The UE supported ESA in its Sentinel 4 and Sentinel 5 elements. Sentinel 4 is a UVN
Instrument having heritage in GeoSCIA and flying as part of the MeteoSat Third
generation platform.

D) CarbonSAT and related studies

MaMAP ( Methane Mapper) IUP University of Bremen and GFZ Potsdam, 2005-2010
This study produces and aircraft prototype for a passive remote sensing instrument.

KlimaSaat Study together with OB Systems supported by the Sate of Bremen.
This study investigated options to measure

CabonMon Study together OHB Systems, supported by German Aerospace (DLR).
This study, together those above developed the Carbon

E) Other ESA Studies

1) Tracegas 1 — A study of Method for the Retrieval of atmospheric constituents — ESA
9687/91/NL/BI

2) Tracegas 2 — Detailed Analysis of the Retrieval Algorithms selected for the Level 1-2
processing of GOME data. ESA 10728/94/NL/CN.

3) A Study of Cloud detection. ESA 10997/94/NL/CN
4) Study of the Ring Effect. ESA 10996/94/NL/CN.
5) Study on absorption cross-sections in the UV and visible. ESA 11340/95/NL/CN

6) Design, development and upgrading of prototype software tools for the use with
ESRIN atmospheric reference processor. ESA 12030/96/I-HGE

7) Cloud and Aerosol Data products Algorithms Development (CADAPA). ESA
11572/95/NL/CN.

8) HARMONICS Harmonisation of GOME, SCIAMACHY, GOME-2 Ozone and Nitrogen
Dioxide Cross-sections

9) Sentinel 4 UVN Scientific Support. In a series of studies supported by ESA the IUP
Bremen team has provided scientific studies to support the development of the GMES
Sentinel 4 UVN instrument.
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10)ALANIS (Atmosphere-Land Interactions Study) IUP UB team one of the partners of
this study 2009 to 2011.

11) ESA Climate Change Initiative
CCls are currently in negotiation phase
UB team is leading the GHG CCI
UB is a partner in the Ozone CCI
UB is a partner in the Aerosol CCI
UB is a partner in the Cloud CCI.

F) EUMESAT

1) GOME-2 Error Analysis, EUM/CO/01/901/DK
2) GOME-2 Error Analysis Extension
3) UV-Vis Instrument Study Support

G) NATO

Forward Models and Retrieval Precision for Nadir Viewing Multi-channel Spectrometers.
CRG 920173.

H) Environmental Programme Land Bremen

1) Der Einflul® der Peroxyradikalkonzentration auf die Hohe der Ozonproduktion — FV
058 — 1992-1995.

2) Bremen Ozon-Kurzzeit Prognose BROK. 1996- 1999.

3) Optimierung und Bau eines NO,-Mel3gerates. 1996-1999.



