LIDAR BIBLIOGRAPHY

Based on: Grant, W. B., Lidar for atmospheric and hydrospheric studies, in Tunable
Laser Applications, edited by F. J. Duarte, Marcel Dekker, New Y ork, 1995, Chapter 7.

CONTENTS

O NoakwNE

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

HISTORICAL AND REVIEWS

AEROSOLS AND THEIR IMPACTS

STRATOPHERIC AEROSOLS

OZONE EFFECTS

LIDAR MEASUREMENTS OF AEROSOLS: PRIMARY STRATOPHERIC
TROPOSPHERIC AEROSOLS AND OZONE LIDAR SYSTEMS
AEROSOL MEASUREMENTS

CIRRUS CLOUD MEASUREMENTS

POLLUTION LAY ERS

. STRATOPHERIC AEROSOL MEASUREMENTS
. FLOURESCENCE LIDAR
. AEROSOL MEASUREMENTS ASSOCIATED WITH DOPPLER WINDS LIDAR

. MARINE BOUNDARY LAYER
. EYE SAFE LIDAR SYSTEMS
. COHERENT LIDAR

LIDAR AEROSOL DATA INVERSION

USE OF RAMAN SCATTERING TO DETERMINE AEROSOL EXTINCTION
HIGH-SPECTRAL RESOLUTION LIDAR

AIRBORNE LIDAR

MULTIWAVELENGTH LIDAR FOR AEROSOL SIZE DISTRIBUTIONS
SPACE-BASED LIDAR

POLAR STRATOSPHERIC CLOUDS

WATER AND ICE CLOUDS

MULTIPLE SCATTERING

MORE CLOUD LIDAR

CIRRUS CLOUDS



27.NOCTILUCENT CLOUDS

28. DENSITY AND TEMPERATURE LIDAR

29. LIQUID MIRRORS

30. ATOMIC FILTERS

31. DIFFERENTIAL ABSORPTION LIDAR (DIAL)

32. OZONE

33. PHOTOCHEMISTRY

34. OZONE DIAL

35. EFFECTS OF AEROSOLS ON OZONE MEASUREMENTS

36. EFFECTS OF AFTERPULSING

37. MORE STRATOSPHERIC OZONE DIAL

38. TROPOSPHERIC OZONE DIAL

39. SO, AND NO; DIAL

40. MERCURY DIAL

41. HYDROCARBONS, SO,, AND NO,

42. WATER VAPOR DIAL

43. DIAL FOR TEMPERATURE

44. CO2 LASER DIAL

45. COHERENT CO, LASER DIAL SYSTEMS

46. OPTICAL PARAMETRIC OSCILLATOR DIAL SYSTEMS

47. RAMAN-SHIFTED LASER LIDAR

48. RAMAN LIDAR FOR WATER VAPOR

49. RAMAN LIDAR FOR TEMPERATURE MEASUREMENTS

50. LIDAR MEASUREMENTS OF ATOMS IN THE MESOSPHERE
51. SODIUM GUIDE STAR LIDAR

52. WIND MEASUREMENTS USING AEROSOL DISTRIBUTIONS
53. DOPPLER LIDAR WIND MEASUREMENTS: CO; LIDAR

54. DOPPLER LIDAR WIND MEASUREMENTS: 1-2 MICRON LASERS
55. WIND MEASUREMENTSWITH INCOHERENT LIDAR

56. LIDAR FOR FLUORESCENCE FROM TERRESTRIAL VEGETATION
57. LIDAR FOR BODIES OF WATER: FLUORESCENCE AND BACKSCATTER
58. LIDAR FOR FINDING FISH SCHOOLS

1. HISTORICAL AND REVIEWS

1 Grant, W. B., ed., Ozone Measuring Instruments for the Sratosphere, Vol. 1 of
Collected Works in Optics (Opt. Soc. Am., Wash., DC), 438 pp, 1989.
2 Middleton, W. E. K., and A. F. Spilhaus, Meteorological Instruments, U. Toronto



Press, Toronto, Ont., Canada, 208 pp, 1953.

3 Hulbert, E. O., Observations of a searchlight beam to an altitude of 28 kilometers, J.
Opt. Soc. Am., 27, 377, 1937.

4 Fiocco, G., and L. D. Smullin, Detection of scattering layers in the upper atmosphere
(60-140 km) by optical radar, Nature, 199, 1275-1276, 1963.

5Ligda, M. G. H., Meteorological observations with a pulsed laser radar, Proc. of the 1st
Conf. on Laser Technology, San Diego, Cdlif., U.S. Navy ONR, pp. 63-72, 1963. .</p>
6 Coallis, R. T. H., and M. G. H. Ligda, Note on lidar observations of particulate matter in
the stratosphere, J. Atmos. Sci. 23, 255-257, 1966.

7 Callis, R. T. H., Lidar: A new atmospheric probe, Q. J. Roy. Meteorol. Soc., 92, 220-
230, 1966.

8 Schotland, R. M., Some observations of the vertical profile of water vapor by alaser
optical radar, Proc. 4th Symp. on Remote Sensing of the Environment, 12-14 April 1966,
U. Michigan, Ann Arbor, 273-283.

9 Leonard, D., Observation of Raman scattering from the atmosphere using a pul sed
nitrogen ultraviolet laser, Nature, 216, 142-143, 1967.

10 Cooney, J., Measurements on the Raman component of laser atmospheric backscatter,
Appl. Phys. Lett., 12, 40-42, 1968.

11 Collis, R. T. H., and P. B. Russédll, Lidar measurements of particles and gases, in
Laser Monitoring of the Atmosphere, Springer-Verlag, Berlin, E. D. Hinkley, ed., pp. 71-
151, 1976.

12 Hinkley, E. D., ed., Laser Monitoring of the Atmosphere, Springer-Verlag, New Y ork,
380 pp, 1976.

13 Carswell, A. 1., Lidar measurements of the atmosphere, Can. J. Phys., 61, 378-395,
1983.

14 Grant, W. B., and R. T. Menzies, A survey of laser and selected optical systems for
remote measurement of pollutant gas concentrations, J. Air Pollut. Control Assoc., 33,
187-194, 1983.

15 Killinger, D. K., and A. Mooradian, eds.,Optical and Laser Remote Sensing, Springer-
Verlag, New York, 1983.

16 Measures, R. M., Laser Remote Sensing, Fundamentals and Applications, J. Wiley &
Sons, New Y ork, 510 pp, 1984.

17 Grant, W. B., Laser remote sensing techniques, Ch. 8 in Laser Spectroscopy and its
Applications, L. J. Radziemski, R. W. Solarz, and J. A. Paisner, eds., Marcel Dekker,
New York, pp. 565-621, 1987.

18 Kobayashi, T., Techniques for laser remote sensing of the environment, Remote Sens.



Rev., 3, 1-56, 1987.

19 Dubinsky, R. N., Lidar moves toward the 21st century, Lasers & Optronics, 7(4), 92-
106, April 1988.

20 Killinger, D. K., and N. Menyuk, Laser remote sensing of the atmosphere, Science,
235, 37-45, 1987.

21 Measures, R. M., ed., Laser Remote Chemical Analysis, J. Wiley & Sons, 1988.

22 Sasano, Y ., Present status of the laser radar application to air pollution studies (in
Japanese), Rev. of Laser Engineering, 17, 310-319, 1989.

23 Carswell, A. 1., Lidar remote sensing of atmospheric aerosols, Proc. SPIE, 1312, 206-
220, 1990.

24 She, C.-Y ., Remote measurement of atmospheric parameters: New applications of
physics with lasers, Contemp. Phys., 31, 247-260, 1990.

25 Weitkamp, C., Lidar, in B. Ruck, ed., Lasermethoden in der Strdmungsmesstechnik,
AT-Fachverlag Stuttgart, 151-208, 1990.

26 Zakharov, V. M., O. K. Kostko, and S. S. Khmelevtsov, Lidar and Investigation of
Climate, Hydrometeoizdat, St. Petersburg, Russia, 320 pp, 1990.

27 Zanzottera, Differential absorption lidar techniques in the determination of trace
pollutants and physical parameters of the atmosphere, Crit. Rev. Analyt. Chem., 21, 279-
319, 1990.

28 Carswell, A. 1., S. R. Pal, W. Steinbrecht et a., Lidar measurements of the middle
atmosphere, Can. J. Phys., 69, 1076-1086, 1991.

29 Carts, Y. A., Lidar proves useful in studies of the environment, Laser Focus World,
pp. 53-66, Nov. 1991.

30 Martellucci, S., and A. N. Chester, Optoelectronics for Environmental Science,
Plenum Press, N.Y ., 1991.

31 Qui, J. and D. Lu, On lidar application for remote sensing of the atmosphere, Adv. in
Atmos. Sci. 8, 369-378, 1991.

32 Theon, J. S.,, W. W. Vaughan, E. V. Browell et al., NASA's program in lidar remote
sensing, Proc. SPIE, 1492, 2-23, 1991.

33 Chan, K. P., Recent development of compact coherent lidars (in Chinese), Rev. Laser
Engineering (Laser Soc. Japan), 21, 369-375, 1993.

34 Thomas, L., Lidar probing of the atmosphere, Indian J. Radio & Space Phys., 20, 368
380, 1991.

35 Browell, E. V., Laser remote sensing from aircraft and spacecraft, Proc. SPIE, 2222, 2-
11, 1994.

36 Clifford, S. F., C. Kaimal, R. J. Lataitis, and R. G. Strauch, Ground-based remote



profiling in atmospheric studies: An overview, Proc. IEEE, 82, 313-355, Mar. 1994.
37 Uthe, E. E., Lidar environmental observations, in Optical Sensing for Environmental
Monitoring, SP-89, Air & Waste Management Assoc., 401-412, 1994.

38 Svanberg, S., Differential absorption lidar (DIAL), in Air Monitoring Spectroscopic
Techniques, M. W. Segrist, ed., J. Wiley & Sons, N.Y ., pp. 85-161, 1994.

2. AEROSOLS AND THEIR IMPACTS

39 Bohren, C. F., and S. B. Singham, Backscattering by nonspherical particles: A review
of methods and suggested new approaches, J. Geophys. Res., 96, 5269-5277, 1991.

40 Turco, R., Volcanic aerosols. Chemistry, microphysics, evolution, and effects, inL. S.
Walter and S. de Silva, eds., Volcanism-Climate Interaction, NASA Conf. Pub. 10062,
NASA Headquarters, Wash., DC., 1991.

41 Charlson, R. J., J. Langner, H. Rodhe et al., Perturbation of the northern hemisphere
radiative balance by backscattering from anthropogenic sulfate aerosols, Tellus 43AB,
152-163, 1991.

42 Raes, F., and R. Van Dingenen, Calibration of an aerosol dynamics model with
observations of CN in the remote marine boundary layer, in N. Fukutaand P. E. Wagner,
eds., Nucleation and Atmospheric Aerosols, A. Deepak Pub. Co., Hampton, Va., 197-200,
1992.

43 Hobbs, P. V., ed., Aerosol-Cloud-Climate Interactions, Academic Press, N.Y ., 1993.
44 Kinne, S, O. B. Toon, and M. J. Prather, Buffering of stratospheric circulation by
changing amounts of tropical ozone: A Pinatubo case study, Geophys. Res. Lett., 19,
1927-1930, 1992.

45 Rind, D., N. K. Balachandran, and R. Suozzo, Climate change and the middie
atmosphere. Part Il: The impact of volcanic aerosols, J. Climate, 5, 189-208, 1992.

46 Robock, A., Surface cooling due to forest fire smoke, J. Geophys. Res., 96, 20,869
20,878, 1991.

47 Penner, J. E., R. E. Dickinson, and C. A. O'Nelll, Effects of aerosol from biomass
burning on the global radiation budget, Science, 256, 1432-1433, 1992.

48 Charlson, R. J., S. E. Schwartz, J. M. Hales et al., Climate forcing by anthropogenic
aerosols, Science, 255, 423-430, 1992.

49 Kiehl, J. T., and B. P. Briegleb, Therelative roles of sulfate aerosols and greenhouse
gases in climate forcing, Science, 260, 311-314, 1993.

50 Schneider, S. Detecting climatic change signals. Are there any "fingerprints'?,
Science, 263, 341-347, 1994.



3. STRATOSPHERIC AEROSOLS

51 Khmelevtsov, S. S, ed., Volcanos, Sratospheric Aerosol and Climate of the Earth,
Hydrometeoizdat, St. Petersburg, Russia, 256 pp, 1986.

52 Mass, C. F., and D. L. Portman, Major volcanic eruptions and climate: A critical
evaluation, J. Climate, 2, 566-593, 1989.

53 Minnis, P, E. F. Harrison, L. L. Stowe et al., Radiative climate forcing by the Mount
Pinatubo eruption, Science, 259, 1411-1415, 1993.

54 Penner, J. E., R. J. Charlson, J. M. Hales et a., Quantifying and minimizing
uncertainty of climate forcing by anthropogenic aerosols, Bull. Am. Meteorol. Soc., 75,
375-400, 1994.

55 Toon, O. B., P. Hamill, R. P. Turco, and J. Pinto, Condensation of HCl and HNOs in
the winter polar stratosphere, Geophys. Res. Lett., 13, 1284-1287, 1986.

56 Poole, L. R., and M. P. McCormick, Polar stratospheric clouds and the Antarctic
ozone hole, J. Geophys. Res., 93, 8423-8430, 1988.

57 Solomon, S., The mystery of the Antarctic ozone "hole,” Rev. Geophys., 26, 131-148,
1988.

4. OZONE EFFECTS

58 Hofmann, D. J., and S. Solomon, Ozone destruction through heterogeneous chemistry
following the eruption of EI Chichdn, J. Geophys. Res., 94, 5029-5041, 1989.

59 Hofmann, D. J.,, S. J. Oltmans, W. D. Komhyr et al., Ozone loss in the lower
stratosphere over the United States in 1992-1993: Evidence for heterogeneous chemistry
on the Pinatubo aerosol, Geophys. Res. Lett., 21, 65-68, 1994.

60 Grant, W. B., J. Fishman, E. V. Browell et a., Observations of reduced ozone
concentrations in the tropical stratosphere after the eruption of Mt. Pinatubo, Geophys.
Res. Lett., 19, 1109-1112, 1992.

61 Grant, W. B., E. V. Browell, J. Fishman et al., Aerosol-associated changesin tropical
stratospheric ozone following the eruption of Mount Pinatubo, J. Geophys. Res., 99,
8197-8211, 1994.

62 Herman, J. R., and D. Larko, Low ozone amounts during 1992-1993 from Nimbus 7
and Meteor 3 total 0zone mapping spectrometers, J. Geophys. Res., 99, 3483-3496, 1994.
63 Hofmann, D. J., S. J. Oltmans, J. M. Harris et al., Ozonesonde measurements at Hilo,
Hawaii following the eruption of Pinatubo, Geophys. Res. Lett., 20, 1555-1558, 1993.



64 Gleason, J. F., P. K. Bhartia, J. R. Herman et a., Record low global ozone in 1992,
Science, 260, 523-526, 1993.

5. LIDAR MEASUREMENTS OF AEROSOLS: PRIMARY STRATOSPHERIC

65 Sasano, Y. and E. V. Browell, Light scattering characteristics of various aerosol types
derived from multiple wavelength lidar observations, Appl. Opt., 28, 1670-1679, 19809.
66 Kavaya, M. J., and R. T. Menzies, Lidar aerosol backscatter measurements:
Systematic, modeling, and calibration error considerations, Appl. Opt., 24, 3444-3453,
1985.

67 Reagan, J. A., M. P. McCormick, and J. D. Spinhirne, Lidar sensing of aerosols and
clouds in the troposphere and stratosphere, Proc. |IEEE, 77, 433-488, 19809.

68 Russell, P. B., W. Viezee, R. D. Hake, and R. T. H. Collis, Lidar observations of the
stratospheric aerosol: California, October 1972 to March 1974, Q. J. R. Meteorol. Soc.
102, 675-695, 1976.

69 Russell,P. B., and R. D. Hake, Jr., The Post-Fuego stratospheric aerosol: Lidar
measurements, with radiative and thermal implications, J. Atmos. Sci. 34, 163-177, 1977.
70 Clemesha, B. R., and D. M. Simonich, Stratospheric dust measurements 1970-1977, J.
Geophys. Res., 83, 2403-2408, 1978.

71 Kent, G. S., M. P. McCormick, Remote sensing of stratospheric aerosol following the
eruption of El Chichdn, Opt. News, 14(5), 11-19, May 1988.

72 Hayashida-Amano, S., Y. Sasano, and Y. likura, Volcanic disturbancesin the
stratospheric aerosol layer over Tsukuba, Japan, observed by the National Institute for
Environmental Studies Lidar from 1982 through 1986, J. Geophys. Res., 96, 15,469-
15,478, 1991.

73 Jager, H., Stratospheric aerosols. Observations, trends, and effects, J. Aerosol Sci.,
22, Suppl. 1, S517-S520, 1991.

74 DeFoor, T. E., E. Robinson, and S. Ryan, Early lidar observations of the June 1991
Pinatubo eruption plume at Mauna Loa Observatory, Hawaii, Geophys. Res. Lett., 19,
187-190, 1992.

75 McCormick, M. P., P.-H. Wang, and L. R. Poole, Stratospheric aerosols and clouds,
in Aerosol-Cloud-Climate Interactions, P. V. Hobbs., ed., Academic Press, San Diego.,
Calif., 1993, 205-222.

76 Reiter, R., H. Jager, W. Carnuth, and W. Funk, The stratospheric aerosol layer
observed by lidar since October 1976. A contribution to the problem of hemispheric
climate, Arch. Met. Biokl., Ser. B., 27, 121-149, 1979.



77 Jager, H., and D. J. Hofmann, Midlatitude lidar backscatter to mass, area, and
extinction conversion model based on in situ aerosol measurements from 1980 to 1987,
Appl. Opt., 30, 127-138, 1991.

78 Parameswaran, K., K. O. Rosg, B. V. Krishna Murthy et a., Comparison of aerosol
extinction profiles from lidar and SAGE Il dataat Tropical Station, J. Geophys. Res., 96,
10,861-10,866, 1991.

79 Thomason, L. W., and M. T. Osborn, Lidar conversion parameters derived from
SAGE Il extinction measurements, Geophys. Res. Lett., 19, 1655-1658, 1992.

80 Jager, H., The Pinatubo eruption cloud observed by lidar at Garmisch-Partenkirchen,
Geophys. Res. Lett., 19, 191-194, 1992.

81 Post, M. J,, C. J. Grund, A. O. Langford, and M. H. Proffitt, Observations of the
Pinatubo ejecta over Boulder, Colorado, by lidars of three different wavelengths,
Geophys. Res. Lett., 19, 195-198, 1992.

82 Brock, C. A., H. H. Jonsson, J. C. Wilson et a., Relationships between optical
extinction, backscatter and aerosol surface and volume in the stratosphere following the
eruption of Mt. Pinatubo, Geophys. Res. Lett., 20, 2555-2558, 1993.

84 Sun, J.-H., J.-H. Qui, Q.-L. Xia, and J.-D. Zhang, Lidar observations of volcanic
clouds after Mt. Pinatubo volcanic eruption, Chinese Sci. Bull., 38, 1557-1560, 1993.

85 Wu, B., and D. Lu, Monitoring the evolution of 1991 Pinatubo aerosols over Beijing
by combining twilight observations with lidar detection, J. Geophys. Res., 98, 22,995
23,001, 1993.

86 Young, R. E., H. Houben, and O. B. Toon, Radiatively forced dispersion of the Mt.
Pinatubo volcanic cloud and induced temperature perturbations in the stratosphere during
the first few months following the eruption, Geophys. Res. Lett., 21, 369-372, 1994.

87 Gobbi, G. P., A. Adriani, and F. Congeduti, Stratospheric aerosol mass content
estimated by lidar after EI Chichon eruptions, J. Geophys. Res., 94, 9909-9916, 19809.
88 Matsui, I., and Y. Sasano, Mie lidar measurements of nocturnal urban boundary layer
height and its relation to severe air pollution (in Japanese), Environ. Sci., 4, 33-41, 1991.
89 Uchino, O., and |. Tabata, Maobile lidar for simultaneous measurements of ozone,
aerosols, and temperature in the stratosphere, Appl. Opt., 30, 2005-2012, 1991.

90 Kaufman, Y. G., S. S. Khmelevtsov, and T. E. DeFoor, Lidar measurements of
stratospheric aerosols during the SAGA 3 expedition, J. Geophys. Res., 98, 16,909
16,913, 1993.

91 Papayannis, A., H. D. Kambezidis, and D. N. Asimakopoulos, Development of a
mobile three-dimensional scanning lidar system for aerosol monitoring in rural areasin
Greece, Int. J. Remote Sens,, 15, 361-368, 1994.



92 Takamura, T., Y. Sasano, and T. Hayasaka, Tropospheric aerosol optical properties
derived from lidar, sun photometer, and optical particle counter measurements, Appl.
Opt., 33, 7132-7140, 1994.

93 Avdyushin, S. 1., G. F. Tulinov, M. S. Ivanov et a., 1. Spatial and temporal evolution
of the optical thickness of the Pinatubo aerosol cloud in the northern hemisphere from a
network of ship-borne and stationary lidars, Geophys. Res. Lett., 20, 1963-1966, 1993.
93 Russell, P. B., J. M. Livingston, E. G. Dutton et a., Pinatubo and pre-Pinatubo
optical-depth spectra Mauna Loa measurements, comparisons, inferred particle size
distributions, radiative effects, and relationship to lidar data, J. Geophys. Res., 98,
22,969-22,985, 1993.

94 Burlakov, V. D., A. V. El'nikov, V. V. Zuev et a., Some results of lidar observations
of the stratospheric aerosol and ozone during the post Mt. Pinatubo eruption period in
Tomsk (56°N, 85°E) (in Russian), Atmos. Okean. Opt., 6, 1224-1233, 1993.

95 Beyerle, G., and R. Neuber, The stratospheric aerosol content above Spitsbergen
during winter 1991/92, Geophys. Res. Lett., 21, 1291-1294, 1994.

96 Di Girolamo, P., M. Cacciani, A. Di Sarraet a., Lidar observations of the Pinatubo
aerosol layer at Thule, Greenland, Geophys. Res. Lett., 21, 1295-1298, 1994.

97 Neuber, R., G. Beyerle, G. Fiocco et a., Latitudinal distribution of stratospheric
aerosols during the EASOE winter 1991/92, Geophys. Res. Lett., 21, 1283-1286, 1994.
98 Rizi, V., G. Redadlli, M. Verdecchia et a., Possible nitric acid coating formation over
Pinatubo aerosols inferred with a microphysical code: a case study during EASOE,
Geophys. Res. Lett., 21, 1435-1438, 1994.

99 Vaughan, G., D. P. Wareing, S. B. Jones et a., Lidar measurements of Mt. Pinatubo
aerosols at Aberystwyth from August 1991 through March 1992, Geophys. Res. Lett., 21,
1315-1318, 1994.

100 Cacciani, M., P. Di Girolamo, A. di Sarraet a., Volcanic aerosol layers observed by
lidar at South Pole, September 1991 - June 1992, Geophys. Res. Lett., 20, 807-810, 1993.
101 Hayashida, S., and Y. Sasano, Stratospheric aerosol change in the early stage of
volcanic disturbance by the Pinatubo eruption observed over Tsukuba, Japan, Geophys.
Res. Lett., 20, 575-578, 1993.

102 Ivanov, A. P., F. P. Osipenko, A. P. Chaikovsky, and V. N. Shcherbakov, Optical
characteristics of the stratosphere after the Mt. Pinatubo eruption as assessed from
spectral polarization lidar measurements (in Russian), Atmos. Okean. Opt., 6, 1234-1240,
1993.

103 Uchino, O., T. Nagai, T. Fujimoto et al., Observation of the Pinatubo volcanic cloud
by lidar network in Japan, J. Meteorol. Soc. Jpn., 71, 285-295, 1993.



103 Shibata, T., T. Itabe, K. Mizutani, and K. Asai, Pinatubo volcanic aerosols observed
by lidar at Wakkanai, Japan, Geophys. Res. Lett., 21, 197-200, 1994.

105 Stevens, T. D., P. A. T. Haris, Y .-C. Rau, and C. R. Philbrick, Latitudinal lidar
mapping of stratospheric particle layers, Adv. Space Res., 14, 193-198, 1994.

106 Stevens, T. D., S. Maruvada, T. J. Kane, and C. R. Philbrick, Lidar observations of
Mt. Pinatubo aerosols: Effects on the global radiation budget, Adv. Space Res., in press,
1994.

107 Nardi, B., M.-L. Chanin, A. Hauchecorne et al., 2. Morphology and dynamics of the
Pinatubo aerosol layer in the Northern hemisphere as detected from a ship-borne lidar,
Geophys. Res. Lett., 20, 1967-1970, 1993.

108 Mélfi, S. H., J. D. Spinhirne, S.-H. Chou, and S. P. Palm, Lidar observations of
vertically organized convection in the planetary boundary layer over the ocean, J. Clim.
Appl. Meteorol., 24, 806-821, 1985.

108 D'Altorio, A., F. Masci, V. Rizi et a., Continuous lidar measurements of
stratospheric aerosols and ozone after the Pinatubo eruption. Part II: The evolution of
ozone profiles and of aerosol properties, Geophys. Res. Lett., 20, 2869-2872, 1993.

109 Mills, M. J., A. O. Langford, T. J. O'Leary et a., On the relationship between
stratospheric aerosols and nitrogen dioxide, Geophys. Res. Lett., 20, 1187-1190, 1993.
110 Ansmann, A., U. Wandinger, and C. Weitkamp, One-year observations of Mount-
Pinatubo aerosol with an advanced Raman lidar over Germany at 53.5° N, Geophys. Res.
Lett., 20, 711-714, 1993.

111 Sassen, K., and J. D. Horel, Polarization lidar and synoptic analyses of an unusual
volcanic aerosol cloud, J. Atmos. Sci., 47, 2881-2889, 1990.

112 Hobbs, P. V., L. F. Radke, J. H. Lyons et al., Airborne measurements of particle and
gas emissions from the 1990 vol canic eruptions of Mount Redoubt, J. Geophys. Res., 96,
18,735-18,752, 1991.

113 Barton, I. J., A. J. Prata, |. G. Watterson, and S. A. Young, ldentification of the
Mount Hudson volcanic cloud over SE Australia, Geophys. Res. Lett., 19, 1211-1214,
1992.

6. TROPOSPHERIC AEROSOL AND OZONE LIDAR SYSTEMS

114 Browell, E. V., A. F. Carter, S. T. Shipley et al., NASA multipurpose airborne DIAL
system and measurements of ozone and aerosol profiles, Appl. Opt., 22, 522-534, 1983.
115 Browell, E. V., Differential absorption lidar sensing of ozone, Proc. |IEEE, 77, 419
432, 1989.



116 Browell, E. V., Ozone and aerosol measurements with an airborne lidar system, Opt.
Photonics News, 2(10), 8-11, 1991.

116 Uthe, E. E., Applications of surface based and airborne lidar systems for
environmental monitoring, J. Air Pollut. Control Assoc. 33, 1149-1155, 1983.

7. AEROSOL MEASUREMENTS

118 McCormick, M. P., and T. J. Swisdler, Stratospheric aerosol mass and latitudinal
distribution of the EI Chichdn eruption cloud for October 1982, Geophys. Res. Lett., 10,
877-880, 1983.

120 McElroy, J. L., Estimation of pollutant transport and concentration distributions over
complex terrain of Southern California using airborne lidar, J. Air Pollut. Control Assoc.
37, 1046-1051, 1987.

8. CIRRUS CLOUD MEASUREMENTS

121 Ackerman, S. A., W. L. Smith, J. D. Spinhirne, and H. E. Revercomb, The 27-28
October 1986 FIRE IFO cirrus case study: Spectral properties of cirrus cloudsin the 8-12
um window, Mon. Wea. Rev., 118, 2377-2388, 1990.

122 Spinhirne, J. D., and W. D. Hart, Cirrus structure and radiative parameters from
airborne lidar and spectral radiometer observations: The 28 October 1986 FIRE study,
Mon. Wea. Rev., 118, 2329-2343, 1990.

123 Takamura, T., and Y. Sasano, Aerosol optical properties inferred from simultaneous
lidar, aerosol-counter, and sunphotometer measurements, J. Meteorol. Soc. Jpn., 68, 729-
739, 1990.

124 Spinhirne, J. D., Lidar aerosol and cloud backscatter at 0.53, 1.06 and 1.54 um, Paper
AlAA 91-0047, presented at the 29th Aerospace Sciences Meeting, Reno, NV, Jan. 7-10,
1991, 6 pp.

125 Wielicki, B. A., J. T. Suttles, A. J. Heymsfield et al., The 27-28 October 1986 FIRE
IFO cirrus case study: Comparison of radiative transfer theory with observations by
satellite and aircraft, Mon. Wea. Rev., 11, 2356-2376, 1990.

126 Wirth, M., G. Ehret, P. M6rl, and W. Renger, Two dimensional stratospheric aerosol
distributions during EASOE, Geophys. Res. Lett., 21, 1287-1290, 1994.

9. POLLUTION LAYERS



127 McElroy, J. L., and T. B. Smith, Lidar descriptions of mixing-layer thickness
characteristics in a complex terrain/coastal environment, J. Appl. Meteorol., 30, 585-597,
1991.

128 McElroy, J. L., and M. R. McGown, Application of airborne lidar in particulate air
quality problem delineation, monitoring network design and control strategy
development, J. Air Waste Manage. Assoc., 42, 1186-1192, 1992.

129 McElroy, J. L., and T. B. Smith, Creation and fate of ozone layers a oft in southern
California, Atmos. Environ., 27A, 1917-1929, 1993.

10. STRATOSPHERIC AEROSOL MEASUREMENTS

130 Winker, D. M., and M. T. Osborn, Airborne lidar observations of the Pinatubo
volcanic plume, Geophys. Res. Lett., 19, 167-170, 1992a.

131 Winker, D. M., and M. T. Osborn, Preliminary analysis of observations of the
Pinatubo volcanic plume with a polarization-sensitive lidar, Geophys. Res. Lett., 19, 171-
174, 1992b.

132 Kent, G. S., D. M. Winker, M. T. Osborn, and K. M. Skeens, A model for the
separation of cloud and aerosol in SAGE Il occultation data, J. Geophys. Res., 98,
20,725-20,735, 1993.

133 Browell, E. V., C. F. Butler, S. Ismail et a., Airborne lidar observationsin the
wintertime Arctic stratosphere: Polar stratospheric clouds, Geophys. Res. Lett., 17, 385
388, 1990b.

134 Toon, O. B., E. V. Browell, S. Kinne, and J. Jordan, An analysis of lidar observations
of polar stratospheric clouds, Geophys. Res. Lett., 17, 393-396, 1990.

135 Toon, O, E. Browell, B. Gary et al., Heterogeneous reaction probabilities,
solubilities, and the physical state of cold volcanic aerosols, Science, 261, 1136-1140,
1993.

136 Plumb, R. A., D. W. Waugh, R. J. Atkinson et a., Intrusions into the lower
stratospheric Arctic vortex during the winter of 1991-1992, J. Geophys. Res., 99, 1089-
1105, 1994.

137 Pam, S. P,, S. H. Mé€lfi, and D. L. Carter, New airborne scanning lidar system:
Applications for atmospheric remote sensing, Appl. Opt., 33, 5674-5681, 1994.

138 Ferrare, R. A., S. H. Mdlfi, D. N. Whiteman, and K. D. Evans, Raman lidar
measurements of Pinatubo aerosols over southeastern Kansas during November-
December 1991, Geophys. Res. Lett., 19, 1599-1602, 1992.



11. FLUORESCENCE LIDAR

139 Uthe, E. E., Applications of surface-based and airborne lidar tracking of fluorescent
tracers for atmospheric transport and diffusion studies, J. Air Pollut. Control Assoc., 33,
1149-1155, 1983.

140 Uthe, E. E., W. Viezee, B. M. Morley, and J. K. Ching, Airborne lidar tracking of
fluorescent tracers for atmospheric transport and diffusion studies, Bull. Am. Meteoral.
Soc., 66, 1255-1262, 1985.

141 Uthe, E. E., Elastic scattering, fluorescent scattering, and differential absorption lidar
observations of atmospheric tracers, Opt. Eng., 30, 66-71, 1991.

12. AEROSOL MEASUREMENTS ASSOCIATED WITH DOPPLER WINDS LIDAR

142 Huffaker, R. M., ed., Feasibility study of satellite-borne lidar global wind monitoring
system, NOAA Tech. Memo ERL WPL-37, U.S. Gov. Print. Off., Wash., D.C., 1978.
143 Huffaker, R. M., T. R. Lawrence, M. J. Post et al., Feasibility studies for a global
wind measuring satellite system (Windsat): Analysis of simulated performance, Appl.
Opt., 23, 2523-2536, 1984.

144 Post, M. J., Aerosol backscattering profiles at CO, wavelengths. The NOAA data
base, Appl. Opt., 23, 2507-2509, 1984.

145 Ancellet, G. M., R. T. Menzies, and D. M. Tratt, Atmospheric backscatter profiles at
9.2 and 10.6 um: A comparative study, Appl. Opt., 27, 4907-4912, 1988.

146 Menzies, R. T., G. M. Ancellet, D. M. Tratt et al., Altitude and seasonal
characteristics of aerosol backscatter at thermal infrared wavelengths using lidar
observations from coastal California, J. Geophys. Res., 94, 9897-9908, 19809.

147 Tratt, D. M., and R. T. Menzies, Recent climatological trends in atmospheric aerosol
backscatter derived from the Jet Propulsion Laboratory multiyear backscatter profile
database, Appl. Opt., 33, 424-430, 1994.

148 Clarke, A. D., and J. N. Porter, Aerosol size distribution, composition, and CO,
backscatter at Mauna Loa Observatory, J. Geophys. Res., 96, 5237-5247, 1991.

149 Menzies, R. T., D. M. Tratt, A. M. Brothers et a., Design and performance
measurements of an airborne aerosol backscatter lidar, Proc. SPIE, 1222, 112-117, 1990
150 Menzies, R. T., and D. M. Tratt, Airborne CO, coherent lidar for measurements of
atmospheric aerosol and cloud backscatter, Appl. Opt., 33, 5698-5711, 1994.

151 Kavaya, M. J., S. W. Henderson, and R. G. Frehlich, Theory of cw lidar aerosol
backscatter measurements and devel opment of a 2.1-pum solid-state pulsed laser radar for



aerosol backscatter profiling, NASA Contractor Report 4347 for Marshall Space Flight
Center, 1991, 121 pp.

152 Kavaya, M. J., and P. J. M. Suni, Continuous wave coherent laser radar: calculation
of measurement location and volume, Appl. Opt., 30, 2634-2642, 1991.

153 Rothermel, J., D. A. Bowdle, J. M. Vaughan et al., Calculation of aerosol backscatter
from airborne continuous wave focused CO, Doppler lidar measurements. 1. Algorithm
description, J. Geophys. Res., 96, 5293-5298, 1991.

154 Rothermel, J., D. A. Bowdle, and J. M. Vaughan, Calculation of aerosol backscatter
from airborne continuous wave focused CO, Doppler lidar measurements. 2. Algorithm
performance, J. Geophys. Res., 96, 5293-5298, 1991.

155 Bowdle, D. A., J. Rothermel, J. M. Vaughan et al., Aerosol backscatter
measurements at 10.6 micrometers with airborne and ground-based CO, Doppler lidars
over the Colorado High Plains. 1. Lidar intercomparison, J. Geophys. Res., 96, 5327-
5335, 1991.

156 Bowdle, D. A., J. Rothermel, J. M. Vaughan, and M. J. Post, Aerosol backscatter
measurements at 10.6 micrometers with airborne and ground-based CO, Doppler lidars
over the Colorado High Plains. 2. Backscatter structure, J. Geophys. Res., 96, 5337-
5344, 1991.

157 Gras, J. L., C. M. R. Platt, W. D. Jones et al., Southern hemisphere tropospheric
aerosol backscatter measurements--implications for alaser wind system, J. Geophys.
Res., 96, 5357-5367, 1991.

158 Menzies, R. T., and M. J. Post, GLOBE backscatter: Climatologies and mission
results, Proc. SPIE, 1416, 139-146, 1991.

159 Kent, G. S., and G. K. Yue, The modeling of CO; lidar backscatter from stratospheric
aerosols, J. Geophys. Res., 96, 5279-5292, 1991.

160 Post., M. J., and R. E. Cupp, CO; lidar backscatter profiles over Hawaii during fall
1988, Appl. Opt., 31, 4590-4599, 1992.

161 Algandro, S. B., G. G. Koenig, J. M. Vaughan, and P. H. Davies, SABLE: A South
Atlantic aerosol backscatter measurement program, Bull. Am. Meteorol. Soc., 71, 281-
287, 1990.

13. MARINE BOUNDARY LAYER
162 Schwiesow, R. L., S. D. Mayor, V. M. Glover, and D. H. Lenschow, Intersection of a

sloping aerosol layer observed by airborne lidar with a cloud-capped marine boundary
layer, J. Appl. Meteorol., 29, 1111-1119, 1990.



163 Betts. A. K., and R. Boers, A cloudiness transition in a marine boundary layer, J.
Atmos. Sci., 47, 1480-1497, 1990.

14. EYE SAFE LIDAR SYSTEMS

164 Patterson, E. M., D. W. Roberts, and G. G. Gimmestad, Initial measurements using a
1.54-um eyesafe Raman shifted lidar, Appl. Opt., 28, 4978-4981, 19809.

165 Wong, S. K., P. Mathieu, and P. Pace, High-energy hybrid Raman optical parametric
amplifier eye safe laser source, Appl. Opt., 33, 1686-1690, 1994.

166 Chu, Z., U. N. Singh, and T. D. Wilkerson, Multiple Stokes wavelength generation in
H», D, and CH, for lidar aerosol measurements, Appl. Opt., 30, 4350-4357, 1991.

167 Marshall, L. R. and A. Kaz, Eye-safe output from noncritically phase-matched
parametric oscillators, J. Opt. Soc. Am., B, 10, 1730-1736, 1993.

168 Spinhirne, J. D., Micro pulse lidar, IEEE Trans. Geosci. Remote Sens., 31, 48-54,
1993.

169 Sugimoto, N., and I. Matsui, Design of eye-safe lidar for measuring the atmospheric
boundary layer using low-power LD-pumped Nd:Y LF laser, Jpn. J. Opt., 21, 346-349,
1992.

170 Krichbaumer, W., H. Herrmann, E. Nagel et a., A diode-pumped Nd:YAG lidar for
airborne cloud measurements, Opt. Laser Technol., 25, 283-287, 1993,

171 Takeuchi, N., N. Sugimoto, H. Baba, and K. Sakurai, Random modulation cw lidar,
Appl. Opt., 22, 1382-1386, 1983.

172 Takeuchi, N., H. Baba, K. Sakurai, and T. Ueno, Diode-laser random modulation cw
lidar, Appl. Opt., 25, 63-67, 1985.

173 Abshire, J. B., and J. A. R. Rall, AlGaAs aerosol lidar - theory and measurements,
Post-Deadline Papser, Topical Meeting on Optical Remote Sensing of the Atmosphere,
Salt Lake City, March 8-12, 1993, spons. by the Optical Society of America, Wash., DC.

15. COHERENT LIDAR

174 Pearson, G. N., A high-pul se-repetition-frequency CO, Doppler lidar for atmospheric
monitoring, Rev. Sci. Instrum., 64, 1155-1157, 1993.

175 Frehlich, R. G., Conditions for optimal performance of monostatic coherent |aser

radar, Opt. Lett., 15, 643-645, 1990.

16. LIDAR AEROSOL DATA INVERSION



176 Klett, J. D., Stable analytical inversion for processing lidar returns, Appl. Opt., 20,
211-220, 1981.

177 Klett, J. D., Extinction boundary value algorithms for lidar inversion, Appl. Opt., 25,
2462-2464, 1986.

178 Parameswaran, K., K. O. Rose, B. V. Krishna Murthy, Relationship between
backscattering and extinction coefficients of aerosols with application to turbid
atmosphere, Appl. Opt., 30, 3059-3071, 1991; erratum: Appl. Opt., 31, 1920, 1992.

179 Kovalev, V. A., Lidar measurement of the vertical aerosol extinction profiles with
range-dependent backscatter-to-extinction ratios, Appl. Opt., 32, 6053-6065, 1993.

180 Roy, G., G. Valée, and M. Jean, Lidar-inversion technique based on total integrated
backscatter calibrated curves, Appl. Opt., 32, 6754-6763, 1993.

181 Kunz, G. J., and G. de Leeuw, Inversion of lidar signals with the slope method, Appl.
Opt., 32, 3249-3256, 1993.

182 Gutkowicz-Krusin, D., Multiangle lidar performance in the presence of horizontal
inhomogeneities in atmospheric extinction and scattering, Appl. Opt., 32, 3266-3272,
1993.

183 Kravets, L. V., On the restoration of profiles of some optical parameters of cirrus
clouds using lidar techniques, Russian original in Optika Atmos., 2, 188-192, 1989;
English version in Atmos. Opt., 2, 146-148, 19809.

17. USE OF RAMAN SCATTERING TO DETERMINE AEROSOL EXTINCTION

184 Ansmann, A., M. Riebesell, and C. Weitkamp, Measurement of atmospheric aerosol
extinction profiles with a Raman lidar, Opt. Lett., 15, 746-748, 1990.

185 Ansmann, A., M. Riebesell, U. Wandinger et al., Combined Raman elastic-
backscatter lidar for vertical profiling of moisture, aerosol extinction, backscatter, and
lidar ratio, Appl. Phys. B, 54, 18-28, 1992.

186 Ansmann, A., U. Wandinger, M. Riebesell et a., Independent measurement of
extinction and backscatter profilesin cirrus clouds by using a combined Raman elastic-
backscatter lidar, Appl. Opt., 31, 7113-7131, 1992.

187 Mitev, V. M., |. V. Grigorov, and V. B. Simeonov, Lidar measurements of
atmospheric aerosol extinction profiles: A comparison between two techniques-Klett
inversion and pure rotational Raman scattering methods, Appl. Opt., 31, 6469-6474,
1992.



188 Luckow, F., E. Voss, J. Zeyn. W. Lahmann, C. Weitkamp, W. Michaglis, Raman-
shifted KrF laser radiation with low amplified spontaneous emission for a rotational
Raman daytime-temperature lidar, Opt. Lett., 19, 1049-1051, 1994.

189 Egert, S., A. Cohen, M. Kleiman, and N. Ben-Y osef, Instantaneous integrated Raman
scattering, Appl. Opt., 22, 1592-1597, 1983.

190 McGeg, T. J., M. Gross, R. Ferrare et a., Raman DIAL measurements of
stratospheric ozone in the presence of volcanic aerosols, Geophys. Res. Lett., 20, 955
958, 1993.

191 Burka, M., P. Dao, G. Davidson et al., Elastic and Raman lidar temperature
measurements from Poker Flat, Alaska during February 1992, in Abstracts, Sixteenth
International Laser Radar Conf., MIT, Cambridge, Ma., July 20-24, 1992, NASA Conf.
Pub. 3158, pp. 333-336.

18. HIGH-SPECTRAL-RESOLUTION LIDAR

192 Krueger, D. A., L. M. Caldwell, R. J. Alvarez, I, and C.-Y. She, Self-consistent
method for determining vertical profiles of aerosol and atmospheric properties using a
high-spectral-resolution Rayleigh-Mie lidar, J. Atmos. Ocean. Technal., 10, 533-545,
1993.

193 Shipley, S. T., D. H. Tracy, E. W. Eloranta et al., High spectral resolution lidar to
measure optical scattering properties of atmospheric aerosols. 1. Theory and
instrumentation, Appl. Opt., 22, 3716-3724, 1983.

194 Grund, C. J., and E. W. Eloranta, University of Wisconsin high spectral resolution
lidar, Opt. Eng., 30, 6-12, 1991.

195 Gelbwachs, J. A., Atomic resonance filters, IEEE J. Quant. Electron., 24, 1266-1277,
1988.

196 Alvarez, Il, R. J., L. M. Caldwell, Y. H. Li et a., High-spectral resolution lidar
measurement of tropospheric backscatter ratio using barium atomic blocking filters, J.
Atmos. Ocean. Technol., 7, 876-881, 1990.

197 She, C.-Y ., R. J. Alvarez, Il, L. M. Caldwell, and D. A. Krueger, High-spectral-
resolution Rayleigh-Mie lidar measurement of vertical aerosol and atmospheric profiles,
Appl. Phys. B, 55, 154-158, 1992.

198 She, C.-Y ., R. J. Alvarez, Il, L. M. Caldwell, and D. A. Krueger, High-spectral-
resolution Rayleigh-Mie lidar measurement of aerosol and atmospheric profiles, Opt.
Lett., 17, 541-543, 1992.

199 Chen, H., C.-Y. She, P. Searcy, and E. Korevaar, Sodium-vapor dispersive Faraday



filter, Opt. Lett., 18, 1019-1021, 1993.

200 Piironen, P, and E. W. Eloranta, Demonstration of a high-spectral-resolution lidar
based on iodine absorption filter, Opt. Lett., 19, 234-236, 1994.

201 Hooper, W. P., Aureole lidar: Instrument design, data analysis, and comparison with
aircraft spectrometer measurements, Appl. Opt., 32, 4019-4027, 1993.

19. AIRBORNE LIDAR

202 Browsell, E. V., E. E. Danielsen, S. Ismail et a., Tropopause fold structure
determined form airborne lidar and in situ measurements, J. Geophys. Res., 92, 2112-
2120, 1987.

203 Bougeault, P., A. Jansa Clar, B. Benech et al., Momentum budget over the Pyrénées:
The PYREX experiment, Bull. Am. Meteorol. Soc., 71, 806-818, 1990.

204 Leaitch, W. R., R. M. Hoff, J. I. MacPherson, Airborne and lidar measurements of
aerosol and cloud particles in the troposphere over Alert, Canadain April 1986, J. Atmos.
Chem. 9, 187-211, 19809.

205 Browell, E. V., C. F. Butler, S. A. Kooi et al., Large-scale variability of ozone and
aerosols in the summertime Arctic and sub-Arctic troposphere, J. Geophys. Res., 97,
16,433-16,450, 1992.

206 Andreae, M. O., E. V. Browell, M. Garstang et al., Biomass-burning emissions and
associated haze layers over Amazonia, J. Geophys. Res., 93, 1509-1527, 1988.

207 Brock, C. A., L. F. Radke, and P. V. Hobbs, Sulfur in particlesin Arctic hazes
derived from airborne in situ and lidar measurements, J. Geophys. Res., 95, 22,369
22,387, 1990.

208 Browdll, E. V., G. L. Gregory, R. C. Harriss, and V. W. J. H. Kirchhoff,
Tropospheric ozone and aerosol distributions across the Amazon Basin, J. Geophys. Res.,
93, 1431-1451, 1988.

209 Browsdll, E. V., G. L. Gregory, R. C. Harriss, and V. W. J. H. Kirchhoff, Ozone and
aerosol distributions over the Amazon Basin during the wet season, J. Geophys. Res., 95,
16,887-16,901, 1990c.

210 Boers, R., S. H. Mélfi, and S. P. Palm, Cold-air outbreak during GALE: Lidar
observations and modeling of boundary layer dynamics, Mon. Wea. Rev., 119, 1132-
1150, 1991.

211 Rosen, J. M., B. A. Bodhaine, J. F. Boatman et al., Measured and calcul ated optical
property profilesin the mixed layer and free troposphere, J. Geophys. Res., 97, 12,837-
12,850, 1992.



20. MULTI-WAVELENGTH LIDAR FOR AEROSOL SIZE DISTRIBUTIONS

212 Boichenko, V. L., G. P. Zenin, V. P. Kandidov et a., Four-wavelengths lidar sensing
of atmospheric aerosol, Atmos. Opt., 2, 66-72, 1989.

213 Flesia, C., H. J. Koelsch, P. Rairoux et al., Remote measurement of the aerosols size
distribution by lidar, J. Aerosol Sci. 20, 1213-1216, 1989.

214 Stefanutti, L., F. Castagnoli, M. Del Guastaet al., A four-wavelength depolarization
backscattering lidar for polar stratospheric cloud monitoring, Appl. Phys. B, 55, 13-17,
1992.

215 Zieli_ski, T., K. Korzeniewski, and L. Falkowski, Preliminary application of lidar to
measurements of the marine aerosol concentration in the atmosphere over the Gulf of
Gdansk at Sopot, Oceanologia, 33, 191-201, 1992.

216 A, Zidlinski, J. Piskozub, M. Irczuk, and T. Zielinski, Investigation of marine aerosol
with multifrequency lidar, Proc. SPIE, 1936, 213-222, 1993.

217 Beyerle, G., R. Neuber, O. Schrems et al., Multiwavelength lidar measurements of
stratospheric aerosol s above Spitsbergen during winter 1992/93, Geophys. Res. Lett., 21,
57-60, 1994.

218 Stefanuitti, L., M. Morandi, M. Del Guasta et al., Polar stratospheric cloud
observations over the Antarctic continent at Dumont d'Urville, J. Geophys. Res., 96,
12,975-12,987, 1991.

219 Del Guasta, M., M. Morandi, L. Stefanuitti et al., Derivation of Mount Pinatubo
stratospheric aerosol mean size distribution by means of a multiwavelength lidar, Appl.
Opt., 33, 5690-5697, 1994.

220 Stein, B., M. Del Guasta, J. Kolenda et al., Stratospheric aerosol size distributions
from multispectral lidar measurements at Sodankyl&, Geophys. Res. Lett., 21, 1311-1314,
1994.

221 Qing, P., H. Nakane, Y. Sasano, S. Kitamura, Numerical simulation of the retrieval
of aerosol size distribution from multiwavelength laser radar measurements, Appl. Opt.,
28, 5259-5265, 1989.

222 McKenzie, R. L., J. M. Rosen, N. T. Kjome et a., Multi-wavelength profiles of
aerosol backscatter over Lauder, New Zealand, 24 November 1992, Geophys. Res. Lett.,
21, 789-792, 1994.

21. SPACE-BASED LIDAR



223 Crockett, S. K., Mechanical design of alidar system for space applications- LITE,
Proc. SPIE, 1222, 164-177, 1990.

224 Couch, R. H., C. W. Rowland, K. S. Ellis et al., Lidar in-space technology
experiment (LITE): NASA'sfirst in-space lidar systems for atmospheric research, Opt.
Eng. 30, 88-95, 1991.

225 McCormick, M. P., D. M. Winker, E. V. Browell et a., Scientific investigations
planned for the lidar in-space technology experiment (LITE), Bull. Am. Meteorol. Soc.,
74, 205-214, 1993.

226 Reagan, J. A. and D. A. Zidlinskie, Spaceborne lidar remote sensing techniques aided
by surface returns, Opt. Eng., 30, 96-102, 1991.

227 Abramochkin, A. 1., I. E. Penner, and V. S. Shamanaev, A lidar for subsatellite
investigations of clouds, Atm. Opt., 4, 264-265, 1991.

228 Morancais, D., R. Sesselmann, G. Benedettimichelangeli, M. Hueber, The
atmospheric lidar instrument (ATLID), Acta Astronautica, 34, 63-67, 1994.

22. POLAR STRATOSPHERIC CLOUDS

229 Poole, L. R., G. S. Kent, M. P. McCormick et al., Dual-polarization airborne lidar
observations of polar stratospheric cloud evolution, Geophys. Res. Lett., 17, 389-392,
1990.

230 Callins, R. L., K. P. Bowman, and C. S. Gardner, Polar stratospheric clouds at the
South Pole in 1990: Lidar observations and analysis, J. Geophys. Res., 98, 1001-1010,
1993.

231 Kent, G. S, L. R. Poole, M. P. McCormick et al., Optical backscatter characteristics
of Arctic polar stratospheric clouds, Geophys. Res. Lett., 17, 377-380, 1990.

232 Kriger, B. C., Observations of polar stratospheric cloudsin the Arctic winter 1989 at
79 N, Geophys. Res. Lett., 17, 365-368, 1990.

233 McCormick, M. P., G. S. Kent, W. H. Hunt et al., Arctic polar stratospheric cloud
observations by airborne lidar, Geophys. Res. Lett., 17, 381-383, 1990.

234 Osborn, M. T., L. R. Poole, and P.-H. Wang, SAM Il and lidar aerosol profile
comparisons during AASE, Geophys. Res. Lett., 17, 401-404, 1990.

235 Deshler, T., A. Adriani, D. J. Hofmann, and P. Gobbi, Evidence for denitrification in
the 1990 Antarctic spring stratosphere: 11. Lidar and aerosol measurements, Geophys.
Res. Lett., 18, 1999-2002, 1991.

236 Fiocco, G., D. Fua, M. Cacciani et al., On the temperature dependence of polar
stratospheric clouds, Geophys. Res. Lett., 18, 424-427, 1991.



237 Fiocco, G., M. Cacciani, P. Di Girolamo, and D. Fua, Stratospheric clouds at South
Pole during 1988. 1. Results of lidar observations and their relationship to temperature,
J. Geophys. Res., 97, 5939-5946, 1992.

238 Gobbi, G. P., T. Deshler, A. Adriani, and D. J. Hofmann, Evidence for denitrification
in the 1990 Antarctic spring stratosphere: 1. Lidar and temperature measurements,
Geophys. Res. Lett., 18, 1995-1998, 1991.

239 Gobbi, G. P., and A. Adriani, Mechanisms of formation of stratospheric clouds
observed during the Antarctic late winter of 1992, Geophys. Res. Lett., 20, 1427-1430,
1993.

240 Adriani, A., T. Deshler, G. P. Gobbi et al., Polar stratospheric clouds over McMurdo,
Antarctica, during the 1991 spring: Lidar and particle counter measurements, Geophys.
Res. Lett., 19, 1755-1758, 1992.

241 Fua, D., M. Cacciani, P. Di Girolamo et al., Stratospheric clouds at South Pole during
1988 2. Their evolution in relation to atmospheric structure and composition, J.
Geophys. Res., 97, 5947-5952, 1992.

242 Neuber, R., G. Beyerle, and O. Schrems, Lidar measurements of stratospheric
aerosols, Ber. Bunsenges. Phys. Chem., 96, 350-353, 1992.

243 Godin, S., G. Mégie, C. David et al., Airborne lidar observation of mountain-wave-
induced polar stratospheric clouds during EASOE, Geophys. Res. Lett., 21, 1335-1338,
1994.

244 Schéfer, H. J., P. Scheuch, M. Langer et al., Lidar observations of polar stratospheric
clouds at Andaya, Norway, in January 1992, Geophys. Res. Lett., 21, 1307-1310, 1994.
245 Rosen,J. M., N. T. Kjome, Backscattersonde - A new instrument for atmospheric
aerosol research, Appl. Opt., 30, 1552-1561, 1991.

246 Rosen, J. M., N. T. Kjome, and S. J. Oltmans, Simultaneous ozone and polar
stratospheric cloud observations at South Pole Station during winter and spring 1991, J.
Geophys. Res., 98, 12,741-12,751, 1993.

23. WATER AND ICE CLOUDS

247 Ramanathan, V., R. D. Cess, E. F. Harrison et a., Cloud-radiative forcing and
climate: Results from the earth radiation budget experiment, Science, 243, 57-63, 1989.
248 Sassen, K., The polarization lidar technique for cloud research: A review and current
assessment, Bull. Am. Meteorol. Soc., 72, 1848-1866, 1991.

249 Platt, C. M. R., N. L. Abshire, and G. T. McNice, Some microphysical properties of
an ice cloud from lidar observations of horizontally oriented crystals, J. Appl. Meteoral.,



17, 1220-1224, 1978.

250 Kaul', B. V., O. Krasnov, A. L. Kuznetsov, and I. V. Samokhvalov, Polarization
sounding of high-altitude aerosol formations (in Russian), Opt. Atmos., 4, 394-403;
English version in Atmos. Opt., 4, 303-308, 1991.

251 Sassen, K., Corona-producing cirrus cloud properties derived form polarization lidar
and photographic analyses, Appl. Opt., 30, 3421-3428, 1991.

252 Sassen, K., H. Zhao, and G. C. Dodd, Simulated polarization diversity lidar returns
from water and precipitating mixed phase clouds, Appl. Opt., 31, 2914-2923, 1992.

253 Eberhard, W. L., Ice-cloud depolarization of backscatter for CO, and other infrared
lidars, Appl. Opt., 31, 6485-6490, 1992.

254 Eberhard, W. L., CO; lidar technique for observing characteristic drop size in water
clouds, IEEE Trans. Geosci. Remote Sens., 31, 56-63, 1993.

255 Eberhard, W. L., Dual-wavelength CO, lidar method for distinguishing ice, water, or
mixed-phase clouds, Technical Digest, Optical Remote Sensing of the Atmosphere, Salt
Lake City, Utah, March 8-12, 1993, pp. 106-109, spons. by Opt. Soc. Am., Washington,
DC.

256 Hall, Jr., F. F., Ice-cloud depolarization of backscatter for CO, and other infrared
lidars: comment, Appl. Opt., 33, 1079-1080, 1994.

257 Flesia, C., A. Mugnai, Y. Emery et a., Interpretation of lidar depolarization
measurements of the Pinatubo stratospheric aerosol layer during EASOE, Geophys. Res.
Lett., 21, 1443-1446, 1994.

258 Sassen, K., A. W. Huggins, A. B. Long et a., Investigations of awinter mountain
stormin Utah. Part Il: Mesoscale structure, supercooled liquid cloud devel opment, and
precipitation processes, J. Atmos. Sci., 47, 1323-1350, 1990.

259 Sassen, K., and H. Zhao, Supercooled liquid water clouds in Utah winter mountain
storms: Cloud-seeding implications of aremote-sensing dataset, J. Appl. Meteoroal., 32,
1548-1558, 1993.

260 Intrieri, J. M., G. L. Stephens, W. L. Eberhard, and T. Uttal, A method for
determining cirrus cloud particle sizes using lidar and radar backscatter technique, J.
Appl. Meteorol., 32, 1074-1082, 1993.

24. MULTIPLE SCATTERING
261 Allen, R. J., and C. M. R. Platt, Lidar for multiple backscattering and depolarization

observations, Appl. Opt., 16, 3193-3199, 1977.
262 Bissonnette, L. R., and D. L. Hutt, Multiple scattering lidar, Appl. Opt., 29, 5045-



5046, 1990.

263 Werner, Ch., J. Streicher, H. Herrmann, and H. G. Dahn, Multiple-scattering lidar
experiments, Opt. Eng., 31, 1731-1745, 1992.

264 Wiegner, M., and G. Echle, Lidar multiple scattering: Improvement of Bissonnette's
paraxia approximation, Appl. Opt., 32, 6789-6803, 1993.

265 Bissonnette, L. R., and D. L. Hutt, Multiple scattering aerosol lidar inversion method,
Can. J. Phys., 71, 39-46, 1993.

266 Qiu, J., H. Quenzel and M. Wiegner, A parameterized multiple scattering lidar
equation and itsinversion theory, Part one: Equation, Chinese J. Atmos. Sci., 16, 229-
239, 1992.

267 Qui, J., and D. Lu, A parameterized multiple scattering lidar equation and its
inversion theory, Part two: Inversion theory, Chinese J. Atmos. Sci., 16, 415-426, 1992.
268 Huitt, D. L., L. R. Bissonnette, and L. Durand, Multiple field of view lidar returns
from atmospheric aerosols, Appl. Opt., 33, 2338-2348, 1994.

269 Wandinger, U., A. Ansmann, and C. Weitkamp, Atmospheric Raman depol arization-
ratio measurements, Appl. Opt., 33 (24): 5671-5673, 1994 .

270 Ben-David, A., Wavelength dependence of backscattering and extinction of kaolin
dust at CO, laser wavelengths. Effect of multiple scattering, Appl. Opt., 32, 1598-1605,
1993.

271 Tonna, G., Backscattering, extinction, and liquid water content in fog: A detailed
study of their relations for usein lidar systems, Appl. Opt., 30, 1132-1140, 1991.

272 Spinhirne, J. D., R. Boers, and W. D. Hart, Cloud top liquid water from lidar
observations of marine stratocumulus, J. Appl. Meteoral., 28, 81-90, 1989.

273 Heymsfield, G. M., R. Fulton, and J. D. Spinhirne, Aircraft overflight measurements
of midwest severe storms: Implications on geosynchronous satellite interpretations, Mon.
Wea. Rev., 119, 436-456, 1991.

25. MORE CLOUD LIDAR

274 Fischer, J., and H. Grassl, Detection of cloud-top height from reflected radiances
within the oxygen A band, Part |: Theoretical studies, J. Appl. Meteorol., 30, 1245-1259,
1991.

275 Fischer, J., W. Cordes, A. Schmitz-Peiffer et al., Detection of cloud-top height from
reflected radiances within the oxygen A band, Part I1: Measurements, J. Appl. Meteoral.,
30, 1260-1679, 1991.

276 Pal, S. R., W. Steinbrecht, and A. I. Carswell, Automated method for lidar



determination of cloud base height and vertical extent, Appl. Opt., 31, 1488-1494, 1992.
277 Del Guasta, M., M. Morandi, L. Stefanutti et al., One year of cloud lidar data from
Dumont D'Urville (Antarctica). Part I: General overview of geometrical and optical
properties, J. Geophys. Res., 98, 18,575-18,587, 1993.

278 Sacco, V. M., F. Castagnoli, M Morandi, and L. Stefanultti, Elastic backscattering
lidar system for atmospheric measurements in Antarctica, Opt. Quant. Electron., 21, 215
226, 1989.

279 Ramanathan, V., E. J. Pitcher, R. C. Maone, and M. L. Blackmon, The response of a
spectral general circulation model to refinements in radiative processes, J. Atmos. Sci.,
40, 605-630, 1983.

26. CIRRUS CLOUDS

280 Minnis, P., D. F. Young, K. Sassen et al., The 27-28 October 1986 FIRE IFO cirrus
case study: Cirrus parameter relationships derived from satellite and lidar data, Mon.
Wea. Rev., 118, 2402-2425, 1990.

281 Minnis, P., K.-N. Liou, and Y. Takano, Inference of cirrus cloud properties using
satellite-observed visible and infrared radiances. Part |: Parameterization of radiation
fields, J. Atmos. Sci., 50, 1279-1304, 1993.

282 Minnis, P., K.-N. Liou, and Y. Takano, Inference of cirrus cloud properties using
satellite-observed visible and infrared radiances. Part [I: Verification of theoretical cirrus
radiative properties, J. Atmos. Sci., 50, 1305-1322, 1993.

283 Flamant, P., G. Brogniez, M. Desbois et al., High altitude cloud observations by
ground-based lidar, infrared radiometer and Meteosat measurements, Ann. Geophys., 7,
1-10, 1989.

284 Sassen, K., C. J. Grund, J. D. Spinhirne et al., The 27-28 October 1986 FIRE IFO
cirrus case study: A five lidar overview of cloud structure and evolution, Mon. Wea.
Rev., 118, 2288-2311, 1990.

285 Starr, D. O'C., and D. P. Wylie, The 27-28 October 1986 FIRE cirrus case study:
Meteorology and clouds, Mon. Wea. Rev., 118, 2259-2287, 1990.

286 Heymsfield, G. M., K. M. Miller, and J. D. Spinhirne, The 27-28 October FIRE IFO
cirrus case study: Cloud microstructure, Mon. Wea. Rev., 118, 2313-2328, 1990.

287 Grund, C. J., and E. W. Eloranta, The 27-28 October 1986 FIRE IFO case study:
cloud optical properties determined by high-spectral resolution lidar, Mon. Wea. Rev.,
118, 2344-2355, 1990.

288 Sroga, J. T., E. W. Eloranta, S. T. Shipley et al., High spectral resolution lidar to



measure optical scattering properties of atmospheric aerosols. 2: Calibration and
analysis, Appl. Opt., 22, 3725-3732, 1983.

289 Dolash, T., J. Garvey, J. Leondlli et a., Development and demonstration of a high
altitude atmospheric backscatter lidar system, in Optical Sensing for Environmental
Monitoring, SP-89, Air & Waste Management Assoc., 75-82, 1994.

290 Sassen, K., Evidence for liquid-phase cirrus cloud formation from volcanic aerosols:
Climatic implications, Science, 257, 516-519, 1992.

291 Del Guasta, M., M. Morandi, L. Stefanutti et al., Multiwavelength lidar observations
of thin cirrus at the base of the Pinatubo stratospheric layer during the EASOE campaign,
Geophys. Res. Lett., 21, 1339-1342, 1994.

292 Jensen, E. J., and O. B. Toon, The potential effects of volcanic aerosols on cirrus
cloud microphysics, J. Geophys. Res., 19, 1759-1762, 1992.

293 Sassen, K., and B. S. Cho, Subvisual-thin cirrus lidar dataset for satellite verification
and climatological research, J. Appl. Meteorol., 31, 12751285, 1992.

294 Winker, D. M., and M. A. Vaughan, Vertical distribution of clouds over Hampton,
Virginia observed by lidar under the ECLIPS and FIRE ETO programs, Atmos. Res., 34,
117-133, 1994.

295 Jensen, E. J., O. B. Toon, D. L. Westphal et al., Microphysica modeling of cirrus 1.
Comparison with 1986 FIRE IFO measurements, J. Geophys. Res., 99, 10,421-10,442,
1994.

296 Ansmann, A., J. Bésenberg, G. Brogniez et a., Lidar network observations of cirrus
morphological and scattering properties during the International Cirrus Experiment 1989:
The 18 October 1989 case study and statistical analysis, J. Appl. Meteorol., 32, 1608-
1622, 1993.

297 Ansmann, A., J. Bésenberg, Brogniez et a., Lidar network observations of cirrus
morphological and scattering properties during the International Cirrus Experiment 1989:
The 18 October 1989 case study and statistical analysis, J. Appl. Meteorol., 32, 1608-
1622, 1993.

298 Gayet, J.-F., G. Febvre, G. Brogniez, and P. Moerl, Microphysical characteristics of a
marine stratiform cloud obtained from lidar and in sit measurements, Atmos. Res., 34,
99-115, 1994.

299 Ackerman, S. A., E. W. Eloranta, C. J. Grund et a., University of Wisconsin cirrus
remote sensing pilot experiment, Bull. Amer. Meteor. Soc., 74, 1041-1049, 1993.

300 Carswell, A. 1., A. Fong, S. R. Pal, and I. Pribluda, Lidar-derived distribution of
cloud vertical location and extent, J. Appl. Meteorol., in press, 1994.

301 Platt, C. M. R., S. A. Young, A. Carswell et al., The Experimental Cloud Lidar Pilot



Study (ECLIPS) for cloud radiation applications, Bull. Am. Meteorol. Soc., 75, 1635-
1654, 1994.

302 Febvre, G., Lidar datainversion for cirrus clouds. An approach based on a statistical
analysis of in situ microphysical measurements, J. Atmos. Ocean. Technol., 11, 1231-
1241, 1994.

27. NOCTILUCENT CLOUDS

303 Thomas, G. E., Mesospheric clouds and the physics of the mesopause region, Rev.
Geophys., 29, 553-575, 1991.

304 Hansen, G., M. Serwazi, and U. von Zahn, First detection of a noctilucent cloud by
lidar, Geophys. Res. Lett., 16, 1445-1448, 19809.

305 Meriwether, J. W., R. Farley, R. McNutt et al., Application of the Rayleigh lidar to
observations of noctilucent clouds, J. Geophys. Res., 98, 14,979-14,989, 1993.

306 Thomas, L., K. P. Marsh, D. P. Wareing, and M. A. Hassan, Lidar observations of ice
crystals associated with noctilucent clouds at middle latitudes, Geophys. Res. Lett., 21,
385-388, 1994.

307 Hansen, G., and U. von Zahn, Simultaneous observations of noctilucent clouds and
mesopause temperatures by lidar, J. Geophys. Res., 99, 18,989-18,999, 1994.

308 Post, M. J., T. Glaes, J. Mattaet al., A lidar technique to quantify surface deposition
from atmospheric releases of bulk liquids, Atmos. Environ., 28, 257-264, 1994.

28. DENSITY AND TEMPERATURE LIDAR

309 Hauchecorne, A., and M. L. Chanin, Density and temperature profiles obtained by
lidar between 35 and 70 km, Geophys. Res. Lett., 7, 565-568, 1980.

310 Chanin, M. L., and A. Hauchecorne, Lidar observation of gravity and tidal wavesin
the stratosphere and mesosphere, J. Geophys. Res., 86, 97159721, 1981.

311 Hauchecorne, A., M. L. Chanin, P. Keckhut, and D. Nedeljkovic, Lidar monitoring of
the temperature in the middle and lower atmosphere, Appl. Phys. B, 55, 29-34, 1992.
312 Keckhut, P., A. Hauchecorne, and M. L. Chanin, A critical review of the data base
acquired for the long term surveillance of the middle atmosphere by the French Rayleigh
lidars, J. Atmos. Ocean. Tech., 10, 850-867, 1993.

313 Adriani, A., G. P. Gobbi, F. Congeduti, and G. Di Donfrancesco, Lidar observations
of stratospheric and mesospheric temperature: November 1988--November 1989, Ann.
Geophys., 9, 252-258, 1991.



314 Chanin, M. L., and A. Hauchecorne, Lidar study of the structure and dynamics of the
middle atmosphere, Indian J. Radio Spa. Sci., 20, 1-11, 1991.

315 Gille, S. T., A. Hauchecorne, and M.-L. Chanin, Semidiurnal and diurnal tidal effects
in the middle atmosphere as seen by Rayleigh lidar, J. Geophys. Res., 96, 7579-7587,
1991.

316 Hauchecorne, A., M. L. Chanin, and P. Keckhut, Climatology and trends of the
middle atmospheric temperature (33-87 km) as seen by Rayleigh lidar over the south of
France, J. Geophys. Res., 96, 15,297-15,309, 1991.

317 Philbrick, C. R., Lidar profiles of atmospheric structure properties, Proc. SPIE, 1492,
76-84, 1991.

318 Tepley, C. A., S. |. Sargoytchev, and C. O. Hines, Initial Doppler Rayleigh lidar
results from Arecibo, Geophys. Res. Lett., 18, 167-170, 1991.

319 Wilson, R., M. L. Chanin, and A. Hauchecorne, Gravity wavesin the middie
atmosphere observed by Rayleigh lidar. 1. Case studies, J. Geophys. Res., 96, 5153-
5167, 1991a.

320 Wilson, R., M. L. Chanin, and A. Hauchecorne, Gravity waves in the middle
atmosphere observed by Rayleigh lidar. 2. Climatology, J. Geophys. Res., 96, 5169-
5183, 1991b.

321 Philbrick, C. R., and B. Chen, Transmission of gravity waves and planetary waves in
the middle atmosphere based on lidar and rocket measurements, Adv. Space Res., 12,
303-306, 1992.

322 Meriwether, Jr., J. W., Lidar observations of atmospheric dynamicsin the
troposphere and lower stratosphere over Arecibo, J. Geophys. Res., 98, 20,713-20,723,
1993.

323 Meriwether, J. W., P. D. Dao, R. McNutt et a., Rayleigh lidar observations of
mesosphere temperature structure, J. Geophys. Res., in press, 1994.

324 Tsuda, T., Y. Murayama, T. Nakamuraet a., Variations of the gravity wave
characteristics with height, season and latitude revealed by comparative observations, J.
Atmos. Terrest. Phys., 56, 555-568, 1994.

325 Mitchell, N. J,, L. Thomas, A. K. P. Marsh, Lidar studies of stratospheric gravity
waves. A comparison of analysis techniques, Ann. Geophys., Atmos., Hydrospheres, 8,
705-7xx, 1990.

326 Kuo, F. S., and H. Y. Lue, Effect of the wave shear interaction on gravity wave
activity in the lower and middle atmosphere, J. Atmos. Terrest. Phys., 56, 1147-1155,
1994.

327 Meriwether, J. W., P. D. Dao, R. T. McNutt et al., Rayleigh lidar observations of



mesosphere temperature structure, J. Geophys. Res., 99, 16,973-16,987, 1994.

328 Mitchell, N. J., L. Thomas, and I. T. Prichard, Gravity wavesin the stratosphere and
troposphere observed by lidar and MST radar, J. Atmos. Terrest. Phys., 56, 939-947,
1994.

329 Sato, K., and M. Yamada, Vertical structure of atmospheric gravity waves revealed
by the wavelet analysis, J. Geophys. Res., 99, 20,623-20,631, 1994.

330 Whiteway, J. A., and A. |. Carswell, Rayleigh lidar observations of thermal structure
and gravity wave activity in the High Arctic during a stratospheric warming, J. Atmos.
i, in press, 1994.

331 Finger, F. G., M. E. Gelman, J. D. Wild et al., Evaluation of NMC upper-
stratospheric temperature analyses using rocketsonde and lidar data, Bull. Am. Meteoral.
Soc., 74, 789-799, 1993.

332 Keckhut, P., and M. L. Chanin, Middle atmosphere response to the 27-day solar
rotation as observed by lidar, Geophys. Res. Lett., 19, 809-812, 1992.

333 Roberts, D. W., G. G. Gimmestad, A. K. Garrison et al., Design and performance of
a 100 inch lidar facility, Opt. Eng., 30, 79-87, 1991.

334 Haris, P. A. T., T. D. Stevens, S. Maruvada, and C. R. Philbrick, Latitudinal variation
of middle atmospheric density and temperature, Adv. Space Res., 14, 83-87, 1994.

335 Hauchecorne, A., N. Gonzalez, C. Souprayen et a., Gravity-wave activity and its
relation with prevailing winds during DY ANA, J. Atmos. Terrest. Physics, 56, 1765
1778, 1994.

336 Lubken, F.-J., W. Hillert, G. Lehmacher et a., Intercomparison of density and
temperature profiles obtained by lidar, ionization gauges, falling spheres, datasondes and
radiosondes during the DY ANA campaign, J. Atmos. Terrest. Phys., 56, 1969-1984,
1994.

337 Lubken, F.-J., W. Hillert, G. Lehmacher et a., Morphology and sources of turbulence
in the mesosphere during DY ANA, J. Atmos. Terrest. Phys., 56, 1809-1833, 1994.

338 Nakane, H., S. Hayashida, Y. Sasano et al., Vertical profiles of temperature and
ozone observed during DY ANA campaign with the NIES ozone lidar system at Tsukuba,
J. Geomag. Geoelectr., 44, 1071-1083, 1992.

339 Uchino, O., and T. Fujimoto, Lidar measurements of ozone and temperature in the
stratosphere at Tsukuba (36.1°N, 140.1°E) during DY ANA campaign, J. Geomag.
Geoelectr., 44, 1061-1070, 1992.

340 Gonzalez, N., A. Hauchecorne, S. Kirkwood et al., Intercomparison of simultaneous
remote and in situ wind measurements, J. Atmos. Terrest. Phys., 56, 1985-2001, 1994.



29. LIQUID MIRRORS

341 Borra, E. F., R. Content, L. Girard et a., Liquid mirrors. Optical shop tests and
contributions to the technology, Liquid mirrors. Optical shop tests and contributions to
the technology, The Astrophysical J., 393, 829-847, 1992.

342 Sica, R. J., S. Sargoytchev, S. Flatt et al., Lidar measurements using large liquid
mirror telescopes, Abstracts, Sixteenth International Laser Radar Conf., NASA Conf.
Pub. 3158, 655-658, 1992.

30. ATOMIC FILTERS

343 Alvarez, II, R. J., L. M. Caldwell, P. G. Wolyn et al., Profiling temperature, pressure,
and aerosol properties using a high spectral resolution lidar employing atomic blocking
filters, J. Atmos. Ocean. Technol., 10, 546-556, 1993.

344 Voss, E., Untersuchungen zur Temperaturfernmessung durch Analyse der Rayleight
Streuung mit Atomdampffiltern (in German), GKSS Report 92/E/35, Geesthacht,
Germany, 197 pp., 1992.

345 Voss, E., C. Weitkamp, and W. Michaelis, Pb vapor filters for high-spectral-
resolution temperature lidar, Appl. Opt., 33, 3250-3260, 1994.

31. DIFFERENTIAL ABSORPTION LIDAR (DIAL)

346 Grant, W. B., R. H. Kagann, and W. A. McClenny, Optical remote measurement of
toxic gases, J. Air Waste Manage. Assoc., 42, 18-30, 1992.

347 Byer, R. L., and M. Garbuny, Pollutant detection by absorption using Mie scattering
and topographic targets as retroreflectors, Appl. Opt., 12, 1496-1505, 1973.

348 Rothe, K. W., U. Brinkman, and H. Walter, Applications of tunable dye lasersto air
pollution detection: Measurements of atmospheric NO, concentrations by differential
absorption, Appl. Phys., 3, 115-119, 1973.

349 Grant, W. B., R. D. Hake, Jr., E. M. Liston et a., Calibrated remote measurement of
NO, using the differential-absorption backscatter technique, Appl. Phys. Lett., 24, 550-
552, 1974.

350 Grant, W. B., and R. D. Hake, Jr., Calibrated remote measurements of SO, and O3
using atmospheric backscatter, J. Appl. Phys., 46, 3019-3023, 1975.

351 Killinger, D. K., N. Menyuk, and W. B. DeFeo, Experimental comparison of
heterodyne and direct detection for pulsed differential absorption CO; lidar, Appl. Opt.,



22, 682-689, 1985.

352 Meyer, P. L. and M. W. Sigrist, Atmospheric pollutant monitoring using CO,-laser
photoacoustic spectroscopy and other techniques, Rev. Sci. Instrum., 61, 1779-1807,
1990.

353 Rothman, L. S., R. R. Gamache, R. H. Tipping et a., The HITRAN molecular
database: Editions of 1991 and 1992, J. Quant. Spectrosc. Radiat. Transfer, 48, 469-507,
1992.

32. OZONE

354 Moalina, L. T., and M. J. Molina, Absolute absorption cross sections of ozone in the
185- to 350-nm wavelength range, J. Geophys. Res., 91, 14,501-14,508, 1986.

355 Trakhovsky, E., A. Ben-Shalom, U. P. Oppenheim et al., Contribution of oxygen to
attenuation in the solar blind UV spectral region, Appl. Opt., 28, 1588-1591, 19809.

356 Husson, N., B. Bonnet, A. Chédin et al., The GEISA databank in 1993: A PC/AT
compatible computers new version, J. Quant. Spectrosc. Radiat. Transfer, 52, 425-438,
1994.

357 Logan, J. A., Tropospheric ozone: Seasonal behavior, trends, and anthropogenic
influence, J. Geophys. Res., 90, 10,463-10,482, 1985.

358 Fishman, J., C. E. Watson, J. C. Larsen, and J. A. Logan, Distribution of tropospheric
ozone determined from satellite data, J. Geophys. Res., 95, 3599-3617, 1990.

359 Tevini, M., ed.., <i>UV-B Radiation and Ozone Depletion; Effects of Humans,
Animals, Plants, Microorganisms, and Materials</i>, Lewis Pub., Boca Raton, Fla., 1993.
360 Farman, J. C., B. G. Gardiner, and J. D. Shanklin, Large Losses of Total Ozone in
Antarctica Reveal Seasonal CIO,/NOy Interaction, Nature 315, 207-210, 1985.

361 Komhyr, W. D., C. L. Mateer, and R. D. Hudson, Effective Bass-Paur 1985 ozone
absorption coefficients for use with Dobson ozone spectrophotometers, J. Geophys. Res.,
98, 20,451-20,465, 1993.

362 Browell, E. V., M. A. Fenn, C. F. Buitler et a., Ozone and aerosol distributions in the
summertime troposphere over Canada, J. Geophys. Res., 99, 1739-1755, 1994.

363 Reid, S. J., G. Vaughan, and E. Kyro, Occurrence of ozone laminae near the
boundary of the stratospheric polar vortex, J. Geophys. Res., 98, 8883-8890, 1993.

364 Bachmeier, A. S., M. C. Shipham, E. V. Browell et a., Stratospheric/tropospheric
exchange affecting the northern wetlands regions of Canada during summer 1990, J.
Geophys. Res., 99, 1793-1804, 1994.

365 Ching, J. K. S., S. T. Shipley, and E. V. Browell, Evidence for cloud venting of



mixed layer ozone and aerosols, Atmos. Environ., 22, 225-242, 1988.
366 Gregory, G. L., B. E. Anderson, L. S. Warren et a., Tropospheric ozone and aerosol
observations: The Alaskan Arctic, J. Geophys. Res., 97, 16,451-16,471, 1992.

33. PHOTOCHEMISTRY

367 Jacob, D. 1., S. C. Wofsy, P. S. Bakwin et a., Summertime photochemistry of the
troposphere at high northern latitudes, J. Geophys. Res., 97, 16,421-16,431, 1992.

368 Sandholm, S. T., J. D. Bradshaw, G. Chen et al., Summertime tropospheric
observations related to N,O distributions and partitioning over Alaska: Arctic Boundary
Layer Expedition 3A, J. Geophys. Res., 97, 16,481-16,509, 1992.

369 Wofsy, S. C., G. W. Sachse, G. L. Gregory et a., Atmospheric chemistry in the
Arctic and subarctic: Influence of natural fires, industrial emissions, and stratospheric
inputs, J. Geophys. Res., 97, 16,731-16,746, 1992.

370 Shipham, M. C., A. S. Bachmeier, D. R. Cahoon, Jr. et al. A meteorological
interpretation of the Arctic Boundary Layer Expedition (ABLE) 3B flight series, J.
Geophys. Res., 99, 1645-1657, 1994.

371 Tabot, R. W., J. D. Bradshaw, S. T. Sandholm et a., Summertime distribution and
relations of reactive odd nitrogen species and NOy in the troposphere over Canada, J.
Geophys. Res., 99, 1863-1885, 1994.

34. OZONE DIAL

372 Browdl, E. V., C. F. Butler, S. Ismail et a., Airborne lidar observationsin the
wintertime Arctic stratosphere: Ozone, Geophys. Res. Lett., 17, 325-328, 1990a.

373 Browsdll, E. V., C. F. Butler, M. A. Fenn et a., Ozone and aerosol changes observed
during the 1991-92 Airborne Arctic Stratospheric Expedition, Science, 261, 1155-1158,
1993.

374 Ancellet, G., A. Papayannis, J. Pelon, and G. Mégie, DIAL tropospheric ozone
measurement using a Nd:Y AG laser and the Raman shifting technique, J. Atmos. Ocean.
Technoal., 6, 832-839, 1989.

375 Papayannis, A., G. Ancellet, J. Pelon, and G. Mégie, Multiwavelength lidar for ozone
measurements in the troposphere and the lower stratosphere, Appl. Opt., 29, 467-476,
1990.

376 Haner, D. A., and I. S. McDermid, Stimulated Raman shifting of the Nd:Y AG fourth
harmonic (266 nm) in H,, HD, and D,, |IEEE J Quant. Elect., QE-26, 1292-1298, 1990.



377 Ancellet, G., J. Pelon, M. Beekmann et a., Ground-based lidar studies of ozone
exchanges between the stratosphere and troposphere, J. Geophys. Res., 96, 22,401-
22,421, 1991.

378 Ancellet, G., M. Beekmann, and A. Papayannis, Impact of a cutoff low development
on downward transport of ozone in the troposphere, J. Geophys. Res., 99, 3451-3468,
1994.

379 Sunesson, J. A., A. Apituley, and D. P. J. Swart, Differential absorption lidar system
for routine monitoring of tropospheric ozone, Appl. Opt., 33, 7045-7058, 1994.

380 Zhao, Y., J. N. Howell, and R. M. Hardesty, Transportable lidar for the measurement
of ozone concentration and flux profilesin the lower troposphere, in Abstracts, Sixteenth
International Laser Radar Conf., MIT, Cambridge, Mass., July 20-24, 1992, NASA Conf.
Public. 3158, pp 185-187.

381 Kempfer, U., W. Carnuth, R. Lotz, and T. Trickl, A wide-range ultraviolet lidar
system for tropospheric ozone measurements. Development and application, Rev. Sci.
Instrum., 65, 3145-3164, 1994.

382 Pelon, J., and G. Mégie, Ozone monitoring in the troposphere and lower stratosphere:
Evaluation and operation of a ground-based lidar station, J. Geophys. Res., 87, 4947-
4955, 1982.

383 Bondarenko, S. L., A. V. El'nikov, V. V. Zuev, and V. N. Marichev, Determination
of the ozone concentration by lidar sounding at the wavelengths 308 and 532 nm (in
Russian), Opt. Atmos., 3, 752-755, English version in Atmos. Opt., 3, 691-695, 1990.

35. EFFECTS OF AEROSOLS ON OZONE MEASUREMENTS

190 McGeg, T. J., M. Gross, R. Ferrare et a., Raman DIAL measurements of
stratospheric ozone in the presence of volcanic aerosols, Geophys. Res. Lett., 20, 955
958, 1993.

384 Bondarenko, S. L., A. V. El'nikov, and V. V. Zuev, Influence of optical
characteristics of aerosols on the results of the ozone lidar sounding due to correction of
theinitial datafor aerosol (in Russian), Opt. Atmos. Okean., 6, 1268-1277, 1993.

385 El'nikov, A. V., V. V. Zuev, V. E. Zuev, and B. S. Kostin, Aerosol correction of the
results of stratospheric ozone lidar probing, Proc. SPIE, 2047, 138-143, 1993.

386 Steinbrecht, W., and A. |. Carswell, Evaluation of the effects of Mt. Pinatubo aerosol
on differential absorption lidar (DIAL) measurements of stratospheric ozone, J. Geophys.
Res., in press.

387 Qiu, J., Error of DIAL-measured ozone concentration and a three-wavelength



inversion technique, Sciencein China, 23, 1381-1390, 1993.

388 Browell, E. V., S. Ismail, and S. T. Shipley, Ultraviolet DIAL measurements of O3
profilesin regions of spatially inhomogeneous aerosols, Appl. Opt., 24, 2827-2836, 1985.
389 Kovalev, V. A., and J. L. McElroy, Differential absorption lidar measurement of
vertical ozone profilesin the troposphere that contain aerosol layers with strong
backscattering gradients: A ssimplified version, Appl. Opt., 33 (36): 8393-8401, 1994.
390 Werner, J., K. W. Rothe, and H. Walther, Monitoring of the stratospheric ozone layer
by laser radar, Appl. Phys. B, 32, 113-118, 1983.

391 El'nikov, A. V., V. V. Zuev, V. N. Marichev, and S. |. Tsaregorodtsev, First results of
lidar observations of stratospheric ozone above western Siberia (in Russian), Opt.
Atmos., 2, 995-996, 1989; English version in Atmos. Opt., 2, 841-842, 1989.

392 Godin, S., Mégie, and J. Pelon, Systematic lidar measurements of the stratospheric
ozone vertical distribution, Geophys. Res. Lett., 16, 547-550, 19809.

393 Sugimoto, N., Y. Sasano, H. Nakane et a., Multiple wavelength laser radar for
measuring the stratospheric and tropospheric ozone profile (in Japanese), Oyo Buturi
Appl. Phys., 58, 1385-1397, 1989.

394 Stefanuitti, L., F. Castagnoli, M. Del Guasta et al., The Antarctic ozone lidar system,
Appl. Phys. B, 55, 3-12, 1992.

395 D'Altorio, A., F. Masci, G. Visconti et al., Stratospheric aerosol and ozone lidar
measurements after the Pinatubo eruption, Geophys. Res. Lett., 19, 393-396, 1992.

396 D'Altorio, A., F. Masci, V. Rizi et a., Continuous lidar measurements of
stratospheric aerosols and ozone after the Pinatubo eruption. Part I: DIAL ozone
retrieval in presence of stratospheric aerosol layers, Geophys. Res. Lett., 20, 2865-2868,
1993.

397 Carswell, A. I., A. Ulitsky, and D. I. Wardle, Lidar measurements of the Arctic
stratosphere, Proc. SPIE, 2049, 9-22, 1993.

398 Heesg, B., P. von der Gathen, W. Ruhe, and O. Schrems, A new detector for lidar
measurements of 0zone exchange processes between stratosphere and troposphere, Proc.
SPIE, 2047, 250-253, 1993.

399 Bukreev, V. S., S. K. Vartapetov, I. A. Veselovskii et al., Excimer-laser-based lidar
system for stratospheric and tropospheric ozone measurements, Kvant. Elektron., 21, 591-
596, June 1994 (in Russian).

400 Neuber, R., and B. C. Kriiger, The stratospheric ozone layer above Spitshergen in
winter 1989, Geophys. Res. Lett., 17, 321-324, 1990.

401 Nakane, H., Y. Sasano, S. Hayashida-Amano et al., Comparison of ozone profiles
obtained with NIES DIAL and SAGE || measurements, J. Meteorol. Soc. Jpn., 71, 153



159, 1993.

402 Lacoste, A. M., S. Godin, and G. Mégie, Lidar measurements and Umkehr
observations of the ozone vertical distribution at the Observatoire de Haute-Provence, J.
Atmos. Terrest. Phys,, 54, 571-582, 1992.

36. EFFECTS OF AFTERPULSING

403 Kaul', B. V., O. Krasnov, and A. L. Kuznetsov, Correction of lidar signals for
photomultiplier afterpulsing noise (in Russian), Opt. Atmos., 3, 1126-1128; English
version in Atmos. Opt., 3, 1113-1115, 1990.

404 Yelnikov, A. V., V. V. Zuev, and V. N. Marichev, An account of the effect of the
PMT afterpulses on the lidar signals of aerosol and molecular scattering, Atmos. Opt., 4,
175-182, 1991.

37. MORE STRATOSPHERIC OZONE DIAL

405 McDermid, I. S., and T. D. Walsh, New lidar for the Network for the Detection of
Stratospheric Change - Mauna Loa Observatory: Initial results, Tech. Digest, Topical
Meet. Optical Remote Sensing of the Atmosphere, Salt Lake Clty, Utah, March 8-12,
1993, spons. by Opt. Soc. Am., 276-279.

406 El'nikov, A. V., V. V. Zuev, V. E. Zuev, and V. N. Marichev, Variations of
stratospheric ozone based on the data of laser probing, Proc. SPIE, 2047, 134-137, 1993.
407 De Backer, H., E. P. Visser, D. De Muer, and D. P. J. Swart, Potential for
meteorological biasin lidar ozone data sets resulting from the restricted frequency of
measurement due to cloud cover, J. Geophys. Res., 99, 1395-1401, 1994.

408 McDermid, I. S., S. M. Godin, and L. O. Lundqvist, Ground-based laser DIAL
system for long-term measurements of stratospheric ozone, Appl. Opt., 29, 3603-3612,
1990a.

409 McDermid, I. S., D. A. Haner, M. M. Kleiman et a., Differential absorption lidar
systems for tropospheric and stratospheric 0zone measurements, Opt. Eng., 30, 22-30,
1991.

410 McDermid, I. S., S. M. Godin, P.-H. Wang, and M. P. McCormick, Comparison of
stratospheric ozone profiles and their seasonal variations as measured by lidar and SAGE
2 during 1988, J. Geophys. Res., 95, 5605-5612, 1990b.

411 McDermid, I. S., S. M. Godin, L. O. Lundgvist et a., Measurement intercomparison
of the JPL and GSFC stratospheric ozone lidar systems, Appl. Opt., 29, 4671-4676,



1990c.

412 McDermid, I. S., S. M. Godin, R. A. Barnes et al., Comparison of ozone profiles
from ground-based lidar, ECC balloon sonde, ROCOZ-A rocket sonde, and SAGE 2
satellite measurements, J. Geophys. Res., 95, 10,037-10,042, 1990d.

413 McDermid, I. S., A 4-year climatology of stratospheric ozone from lidar
measurements at Table Mountain, 34.4°N, J. Geophys. Res., 98, 10,509-10,515, 1993.
414 Claude, H., F. Schonenborn, W. Steinbrecht, and W. Vandersee, New evidence for
ozone depletion in the upper stratosphere, Geophys. Res. Lett., 21, 2409-2412, 1994.
415 Molina, M. J., and F. S. Rowland, Stratospheric Sink for Chlorofluoromethanes:
Chlorine Atom Catalyzed Destruction of Ozone, Nature 249, 810-812, 1974.

38. TROPOSPHERIC OZONE DIAL

416 Grant, W. B., E. V. Browell, N. S. Higdon, and S. Ismail, Raman shifting of KrF
laser radiation for tropospheric ozone measurements, Appl. Opt., 30, 2628-2633, 1991.
417 Uthe, E. E., J. M. Livingston, and N. B. Nielsen, Airborne lidar mapping of ozone
concentrations during the Lake Michigan ozone study, J. Air Waste Manage. Assoc. 42,
1313-1318, 1992.

418 Moosmiiller, H., D. Diebel, D. H. Bundy et al., Ozone measurements with the U.S.
EPA UV-DIAL: Preliminary results, in Abstracts, Sixteenth International Laser Radar
Conf., MIT, Cambridge, Ma., July 20-24, 1992, NASA Conf. Pub. 3158, pp. 95-99.
419 Moosmilller, H., R. J. Alvarez, Il, R. M. Jorgensen et a., An airborne UV-DIAL
system for ozone measurements: Field use and verification, in Optical Sensing for
Environmental Monitoring, SP-89, Air & Waste Management Assoc., 413-422, 1994.

39. SO, AND NO; DIAL

420 Brassington, D. J., Sulfur dioxide absorption cross-section measurements from 290
to 317 nm, Appl. Opt., 20, 3774-3779, 1981.

421 Weitkamp, C., O. Thomsen, and P. Bisling, Sulfur dioxide absorption cross-section
measurements between 265 and 298 nanometers, in Tech. Digest, Topical Meeting on
Optical Remote Sensing of the Atmosphere, Incline Village, Feb. 12-15, 1990, spons. by
Opt. Soc. Am., Washington, DC, pp. 501-503.

422 Hawley, J. G., L. D. Fletcher, and C. F. Wallace, Ground-based ultraviol et
differential absorption lidar (DIAL) system and measurements, in Optical and Laser
Remote Sensing, D. K. Killinger and A. Mooradian, eds., Springer Verlag, New Y ork,



128-137, 1982

423 Ancellet, G., G. Mégie, J. Pelon et al., Lidar measurements of sulfur dioxide and
ozone in the boundary layer during the 1983 Fos Berre campaign, Atmos. Environ., 21,
2215-2226, 1987.

424 Beniston, M., J. P. Wolf, M. Beniston-Rebetez et al., Use of lidar measurements and
numerical modelsin air pollution research, J. Geophys. Res., 95, 9879-9894, 1990.

425 Buschner, R., M. Kolm, and C. Weitkamp, ARGOS - A vanborne system for remote
air pollution measurements, Proc. SPIE, 1269, 81-87, 1990.

426 Cunningham, D. L., W. H. Pence, and S. E. Moody, Mobile SO, and NO, DIAL lidar
system for enforcement use, Proc. SPIE, 2112, in press, 1993.

427 Goers, U.-B., P. Bidling, J. Glauer et a., ARGOS: A differential absorption lidar for
depth-resolving measurement of sulfur dioxide, nitrogen dioxide and ozone, in P.
Zannetti et ., eds., Air Pollution. Part Il -- Analysis, Monitoring, Management and
Engineering, Boston, Mass., Computational Mechanics Publications, 1993, pp. 487-494.
428 Edner, H., P. Ragnarson, S. Svanberg et al., Total fluxes of sulfur dioxide from the
Italian vol canoes Etna, Stromboli, and Vulcano measured by differential absorption lidar
and passive differential optical absorption spectroscopy, J. Geophys. Res., 99, 18,827-
18,838, 1994.

429 Kolsch, H. J., P. Rairoux, J. P. Wolf, and L. Woste, Simultaneous NO and NO,
DIAL measurement using BBO crystals, Appl. Opt., 28, 2052-2056, 1989.

430 Kdélsch, H. J., P. Rairoux, J. P. Wolf, and L. Wéste, Comparative study of nitric
oxideimmission in cities on Lyon, Geneva, and Stuttgart using a mobile differential
absorption lidar system, Appl. Phys. B, 54, 89-94, 1992.

40. MERCURY DIAL

431 Edner, H., G. W. Faris, A. Sunesson, and S. Svanberg, Atmospheric atomic mercury
monitoring using differential absorption lidar techniques, Appl. Opt., 28, 921-930, 1989a.
432 Edner, H., G. W. Faris, A. Sunesson et a., Mobile remote sensing system for
atmospheric monitoring, Appl. Opt., 26, 4330-4338, 1989b.

433 Edner, H., G. W. Faris, A. Sunesson et al., Lidar search for atmospheric atomic
mercury in Icelandic geothermal fields, J. Geophys. Res., 96, 2977-2986, 1991.

434 Edner, H., P. Ragnarson, S. Svanberg et al., Differential absorption lidar mapping of
atmospheric atomic mercury in Italian geothermal fields, J. Geophys. Res., 97, 3779
3786, 1992.

435 Ferrara, R., B. E. Maserti, H. Edner et al., Mercury emissions into the atmosphere



from a chlor-alkali complex measured with the lidar technique, Atmos. Environ., 26A,
1253-1258, 1992.

436 Edner, H., P. Ragnarson, S. Svanberg et al., Atmospheric mercury mapping in a
cinnabar mining area, Science Total Environ., 133, 1-15, 1993.

437 Sholupov, S. E., A. A. Ganeev, and O. |. Matveev, Remote detection of atomic
mercury in the atmosphere by differential absorption lidar, J. Appl. Spectrosc., 54, 45,
1991.

41. HYDROCARBONS, SO,, AND NO,

438 Milton, M. J. T., P. T. Woods, B. W. Jolliffe et al., Measurements of toluene and
other aromatic hydrocarbons by differential-absorption lidar in the near-ultraviolet, Appl.
Phys. B, 55, 41-45, 1992.

439 Edner, H., K. Fredriksson, A. Sunesson et al., Maobile remote sensing for atmospheric
monitoring, Appl. Opt., 26, 4330-4338, 1987.

440 Sugimoto, N., . Matsui, Y. Sasano et a., A differential absorption lidar system for
measuring NO- in the urban atmosphere (in Japanese), Rev. Laser Engineering, 15, 170-
180, 1987.

42. WATER VAPOR DIAL

441 Stephens, G. L., and S. A. Tjemkes, Water vapour and itsrole in the Earth's
greenhouse, Austral. J. Phys., 46, 149-166, 1993.

442 Grossmann, B. E., and E. V. Browell, Spectroscopy of water vapor in the 720-nm
wavelength region: Line strengths, self-induced pressure broadenings and shifts, and
temperature dependence of linewidths and shifts, J. Molec. Spectrosc., 136, 264-294,
1989.

443 Grossmann, B. E., and E. V. Browell, Water-vapor line broadening and shifting by
air, nitrogen, oxygen, and argon in the 720-nm wavelength region, J. Molec. Spectrosc.,
138, 562-595, 1989.

444 Browell, E. V., S. Ismail, and B. E. Grossmann, Temperature sensitivity of
differential absorption lidar measurements of water vapor in the 720-nm region, Appl.
Opt., 30, 1517-1524, 1991.

445 Cahen, C., and G. Mégie, A spectral limitation of the range resolved differential
absorption lidar technique, J. Quant. Spectrosc. Radiat. Transfer, 25, 151-157, 1981.
446 Ismail, S., and E. V. Browell, Airborne and spaceborne lidar measurements of water



vapor profiles: A sensitivity analysis, Appl. Opt., 28, 3603-3615, 1989; errata, Appl.
Opt., 28, 4981, 1989.

447 Webster, C. R., R. T. Menzies, and E. D. Hinkley, Infrared laser absorption: Theory
and applications, Ch. 3 in Laser Remote Chemical Analysis, R. M. Measures, ed., J.
Wiley & Sons, N.Y ., pp 163-272, 1988.

448 Bosenberg, J., Measurements of the pressure shift of water vapour absorption lines
by simultaneous photoacoustic spectroscopy, Appl. Opt., 24, 3531-3534, 1985.

449 Zuev, V. V., Yu. N. Ponomarev, A. M. Solodov et a., Influence of the shift H,O
absorption lines with air pressure on the accuracy of the atmospheric humidity profiles
measured by the differential absorption method, Opt. Lett., 10, 318-320, 1985.

450 Murray, E. R., R. D. Hake, Jr., J. E. van der Laan, and J. G. Hawley, Atmospheric
water vapor measurements with a 10 micrometer DIAL system, Appl. Phys. Lett., 28,
542-543, 1976

451 Murray, E. R., Remote measurement of gases using differential-absorption lidar, Opt.
Eng., 17, 30-38, 1978

452 Baker, P. W., Atmospheric water vapor differential absorption measurementson
vertical pathswith a CO, lidar, Appl. Opt., 22, 2257-2264, 1983.

453 Hardesty, R. M., Coherent DIAL measurement of range-resolved water vapor
concentration, Appl. Opt., 23, 2545-2553, 1984.

454 Grant, W. B., J. S. Margolis, A. M. Brothers, and D. M. Tratt, CO, DIAL
measurements of water vapor, Appl. Opt., 26, 3033-3042, 1987.

455 Grant, W. B., Water vapor absorption coefficients in the 8--13 um spectral region: A
critical review, Appl. Opt., 29, 451-462, 1990.

456 Rindand, C. P., A. Goldman, M. A. H. Smith, and V. M. Devi, Measurements of
Lorentz air-broadening coefficients and relative intensities in the H*°0, pure rotational
and nu2 bands from long horizontal path atmospheric spectra, Appl. Opt. 30, 1427-1438,
1991.

457 Ben-David, A., Temperature dependence of water vapor absorption coefficients for
CO, differential absorption lidars, Appl. Opt., 32, 7479-7483, 1993.

458 Duarte, F., J. J. Ehrlich, W. E. Davenport, and T. S. Taylor, Flashlamp pumped
narrow-linewidth dispersive dye laser oscillators: Very low amplified spontaneous
emission levels and reduction of linewidth instabilities, Appl. Opt., 29, 3176-3179, 1990.
459 Rubinov, A. N., M. M. Asimov, and A. G. Varpakhovich, The spectral narrowing of
a high-power flashlamp-pumped dye laser by injection of external narrow-band radiation,
Appl. Phys. B, 58, 83-84, 1994.

460 Browell, E. V., T. D. Wilkerson, and T. J. Mcllrath, Water vapor differential



absorption lidar development and evaluation, Appl. Opt., 18, 3474-3483, 1979.

461 Cahen, C., G. Mégie, and P. Flamant, Lidar monitoring of water vapor cyclein the
troposphere, J. Appl. Meteorol. 21, 1506-1515, 1982.

462 Bosenberg, J., C. Senff, and P.-Y. Thro, DIAL measurements of water vapor in the
troposphere: Assessment of accuracy, in Abstracts, Part 11, Fifteenth International Laser
Radar Conference, Tomsk, Russia, July 27-30, 1990, pp. 170-172.

463 Ehret, G., C. Kiemle, W. Renger, and G. Simmet, Airborne remote sensing of
tropospheric water vapor using a near infrared DIAL system, Appl. Opt., 32, 4534-4551,
1993.

464 Senft, C., J. Bésenberg, and G. Peters, Measurement of water vapor flux profilesin
the convective boundary layer with lidar and radar-RASS, J. Atmos. Ocean. Technol., 11,
85-93, 1994.

465 Walling, J. C., O. G. Peterson, H. P. Jenssen et al., Tunable alexandrite lasers, IEEE
J. QE-16, 1302-1315, 1980.

466 Walling, J. C., D. F. Heller, H. Samelson et a., Tunable alexandrite lasers:
Development and performance, IEEE J. Quant. Elect., QE-21, 1568-1581, 1985.

467 Bruneau, D., H. Cazeneuve, C. Loth, and J. Pelon, Double-pul se dual-wavelength
alexandrite laser for atmospheric water vapor measurement, Appl. Opt., 30, 3930-3937,
1991.

468 Ponsardin, P., N. S. Higdon, B. E. Grossmann, and E. V. Browell, Spectral control of
an alexandrite laser for an airborne water-vapor differential absorption lidar system, Appl.
Opt., 33, 6439-6450, 1994.

469 Higdon, N. S., E. V. Browell, P. Ponsardin et al., Airborne differential absorption
lidar system for measurements of atmospheric water vapor and aerosols, Appl. Opt., 33,
6422-6438, 1994.

470 Barnes, N. P., and J. C. Barnes, Injection seeding I: Theory, IEEE J. Quant. Elect.,
29, 2670-2683, 1993.

471 Schwemmer, G. K., H. S. Leg, and C. R. Prasad, Narrowband alexandrite laser
injection seeded with frequency dithered diode laser, Proc. SPIE, 1492, 52-62, 1991.
472 Bruneau, D., T. Arnaud des Lions, P. Quaglia, and J. Pelon, Injection seeded pul sed
alexandrite laser for DIAL application, Appl. Opt., 33, 3941-3940, 1994.

473 Grant, W. B., Differential absorption and Raman lidar for water vapor profile
measurements. A review, Opt. Eng., 30, 40-48, 1991.

474 Barnes, J., W. Edwards, L. Petway, and L.-G. Wang, NASA Lidar Atmospheric
Sensing Experiment's titanium-doped sapphire tunable laser system, in Tech. Digest,
Optical Remote Sensing of the Atmosphere, Salt Lake City, Utah, March 8-12, 1993,



spons. by Optical Society of America (OSA), pp. 459-461.

475 Ismail, S., and E. V. Browell, Recent lidar technology developments and their
influence on measurements of tropospheric water vapor, J. Atmos. Ocean. Technol., 11,
76-84, 1994.

476 Vaughan, W. R., and E. V. Browell, A lidar instrument to measure H,O and aerosol
profiles from the NASA ER-2 aircraft, paper presented at the Specialty Meeting on
Airborne Radars and Lidars, Meteo-France, Toulouse, July 7-10, 1992.

477 Barnes, J. C., N. P. Barnes, and G. E. Miller, Master oscillator power amplifier
performance of Ti:Al,Os, IEEE J. Quant. Elect., 24, 1029-1038, 1988.

478 Sachse, G., L.-G. Wang, S. Ismalil et al., Multi-wavelength sequential seeding method
for water vapor DIAL measurements, in Tech. Digest, Optical Remote Sensing of the
Atmosphere, Salt Lake City, Utah, March 8-12, 1993, spons. by OSA, pp. 162-164.

479 Sierks, J., J. Eschner, V. M. Baev, and P. E. Toschek, Sensitivity of intracavity
absorption measurements with Ti:sapphire laser, Opt. Comm., 102, 265-270, 1993.

480 Miller, G. E., Diode injection-seeded, 940 namometer (nm), titanium-sapphire laser
for H,O DIAL (differential absorption lidar) measurements, in NASA Contract Report
NASA-CR-189691, NASA/American Society for Engineering Education (ASEE)
Summer Faculty Fellowship Program 1992, J. H. Spencer, compiler, Hampton Univ.,
Hampton, Va

43. DIAL FOR TEMPERATURE

481 Korb, C. L., and C. Y. Weng, A theoretical study of atwo-wavelength lidar technique
for the measurement of atmospheric temperature profiles, J. Appl. Meteorol., 21, 1346
1355, 1982.

482 Theopold, F. A., and J. Bdsenberg, Differential absorption lidar measurements of
atmospheric temperature profiles. Theory and experiment, J. Atmos. Ocean. Technal.,
10, 165-179, 1993.

483 Korb, C. L., and C. Y. Weng, Differential absorption lidar technique for
measurement of the atmosphere pressure profile, Appl. Opt., 23, 3759-3770, 1983.

484 Korb, C. L., G. K. Schwemmer, M. Dombrowski, and C. Y. Weng, Airborne and
ground based lidar measurements of the atmospheric pressure profile, Appl. Opt., 28,
3015-3020, 1989.

485 Schwemmer, G. K., M. Dombrowski, C. L. Korb et a., A lidar system for measuring
atmospheric pressure and temperature profiles, Rev. Sci. Instrum., 58, 2226-2237, 1987.
486 Dombrowski, M., G. K. Schwemmer, and C. L. Korb, A lidar system for measuring



atmospheric pressure and temperature, Proc. SPIE, 1222, 194-205, 1990.

487 Starr, D. O'C,, C. L. Korb, G. K. Schwemmer, and C. H. Weng, Observations of
hei ght-dependent pressure-perturbation structure of a strong mesoscale gravity wave,
Mon. Wea. Rev., 120, 2808-2820, 1992.

488 Lee, J. S., G. K. Schwemmer, C. L. Korb et al., Gated photomultiplier response
characterization for DIAL measurements, Appl. Opt., 29, 3303-3315, 1990.

44. CO, LASER DIAL

489 Murray, E. R., and J. E. van der Laan, Remote measurement of ethylene using a CO,
differential-absorption lidar, Appl. Opt., 17, 814-817, 1978.

490 Persson, U., J. Johansson, B. Marthinsson, and S. T. Eng, Ethylene mass flow
measurements with an automatic CO; laser long-path absorption system, Appl. Opt., 21,
4417-4420, 1982.

491 Force, A. P, D. K. Killinger, W. E. DeFeo, and N. Menyuk, Laser remote sensing of
atmospheric ammonia using a CO, lidar system, Appl. Opt., 24, 2837-2841, 1985.

492 Menyuk, N., D. K. Killinger, and W. E. DeFeo, Laser remote sensing of hydrazine,
MMH, and UDMH using a differential absorption CO; lidar, Appl. Opt., 21, 2275-2286,
1982.

493 Leondlli, J., P. Holland, and J. van der Laan, Multiwavelength and CO, lidars for
trace gas detection, Proc. SPIE, 1062, 203-216, 1989.

494 Grant, W. B., He-Ne and cw CO; laser long-path systems for gas detection, Appl.
Opt., 25, 709-7xx?, 1986.

495 Dolgi, S. 1., V. V. Zuev, V. E. Zuev, and A. |. Petrov, Investigation of tropospheric
0zone based on the data of laser long-pass measurements, Proc. SPIE, 2047, 144-150,
1993.

496 Bondarenko, S. L., S. 1. Dolgii, V. V. Zuev et a., Laser multicomponent gas analysis
of the ground layer of the atmosphere (in Russian), Opt. Atmos. Okean., 5, 611-634,
English version in Atmos. Ocean. Opt., 5, 386-399, 1992.

497 Bradley, L. C., K. L. SooHoo, and C. Freed, Absolute frequencies of lasing
transitions in nine CO, isotopic species, IEEE J. Quant. Elect., QE-22, 234-267, 1986.
498 McRag, T. G., and T. J. Kulp, Backscatter absorption gasimaging: A new technique
for gas visualization, Appl. Opt., 32, 4037-4050, 1993.

499 Petheram, J. C., Differential backscatter from the atmospheric aerosol: The
implications for IR differential absorption lidar, Appl. Opt., 20, 3941-3946, 1981.



45. COHERENT CO, LASER DIAL SYSTEMS

500 Fukuda, T., Y. Matsuura, and T. Mori, Sensitivity of coherent range-resolved
differential absorption lidar, Appl. Opt., 23, 2026-2032, 1984.

501 Grant, W. B., The Mobile Atmospheric Pollutant Mapping (MAPM) system: A
coherent CO, DIAL system, Proc. SPIE, 1062, 172-190, 1989.

502 Kobayasi, T., and H. Inaba, Infra-red heterodyne laser radar for remote sensing of air
pollutants by range-resolved differential absorption, Opt. Quant. Elect., 7, 319-327, 1975.
503 Zhao, Y., M. J. Post, and R. M. Hardesty, Receiving efficiency of monostatic pul sed
coherent lidars. 1: Theory, Appl. Opt., 29, 4111-4119, 1990.

504 Zhao, Y., M. J. Post, and R. M. Hardesty, Receiving efficiency of monostatic pul sed
coherent lidars. 2: Applications, Appl. Opt., 29, 4120-4132, 1990.

505 Faxvog, F. R., and H. W. Mocker, Rapidly tunable CO,-TEA laser, Appl. Opt., 21,
3986-3987, 1982.

506 Fox, J., and J. Ahl, High-speed tuning mechanism for CO, lidar systems, Appl. Opt.,
25, 3830-3834, 1986.

507 Piltingsrud, H. V., CO; laser for lidar applications, producing two narrowly spaced
independently wavel ength-sel ectable Q-switched output pulses, Appl. Opt., 30, 3952-
3963, 1991.

508 Ben-David, A., S. L. Emery, S. W. Gotoff, and F. M. D'Amico, High pulse repetition
frequency, multiple wavelength, pulsed CO; lidar system for atmospheric transmission
and target reflectance measurements, Appl. Opt., 31, 4224-4232, 1992.

509 Fox, J. A., C. R. Gautier, and J. L. Ahl, Rapid-tuning device for CO, heterodyne
detection lidar, Rev. Sci. Instrum., 60, 1258-1261, 1989.

510 Zhao, Y., T. K. Lea, and R. M. Schotland, Correction function for the lidar equation
and some techniques for incoherent CO; lidar data reduction, Appl. Opt., 27, 2730-2740,
1988.

511 Ben-David, A., A. P. Force, F. M. D'Amico, and S. L. Emery, The effect of a CO,
laser pulse shape on the accuracy of DIAL measurements, J. Atmos. Ocean. Technal., 9,
520-525, 1992.

512 Gurdev, L. L., T. N. Dreischuh, and D. V. Stoyanov, Deconvolution techniques for
improving the resolution of long-pulse lidars, J. Opt. Soc. Am., 10, 2296-2306, 1993.

46. OPTICAL PARAMETRIC OSCILLATOR DIAL SYSTEMS

513 Henningsen, T., M. Garbuny, and R. L. Byer, Remote detection of CO by parametric



tunable laser, Appl. Phys. Lett., 24, 242-244, 1974.

514 Baumgartner, R. A., and R. L. Byer, Remote SO, measurements at 4 um with a
continuously tunable source, Opt. Lett., 2, 163-165, 1978a.

515 Baumgartner, R. A., and R. L. Byer, Continuously tunable IR lidar with applications
to remote measurements of SO, and CH,4, Appl. Opt., 17, 3555-3561, 1978b.

516 Endemann, M., and R. L. Byer, Remote single-ended measurements of atmospheric
temperature and humidity at 1.77 um using a continuously tunable source, Opt. Lett., 5,
452-454, 1980.

517 Brassington, D. J., Differential absorption lidar measurements of atmospheric water
vapor using an optical parametric oscillator source, Appl. Opt., 21, 4411-4416, 1982.
518 Milton, M. J. T., T. J. Mcllveen, D. C. Hanna, and P. T. Woods, A high-gain optical
parametric amplifier tunable between 3.27 and 3.65 um, Opt. Comm., 93, 186-190, 1992.
519 Milton, M. J. T., P. T. Woods, R. H. Partridge, and B. W. Jolliffe, Long-path
methods for remote sensing of pollutants in the boundary layer, Proc. SPIE, 1715, 312-
321, 1992.

520 Taylor, S., DIAL in the 3.1- to 3.7-um spectral region using two simultaneously
pumped optical parametric oscillators, in Tech. Digest, Topical Meeting on Optical
Remote Sensing of the Atmosphere, Salt Lake City, Utah, March 8-12, 1993, spons. by
OSA, pp 455-458.

47. RAMAN-SHIFTED LASER LIDAR

521 Sugimoto, N., and A. Minato, Long-path absorption measurement of CO, with a
Raman-shifted tunable dye laser, Appl. Opt., 32, 6827-6833, 1993.

48. RAMAN LIDAR FOR WATER VAPOR

522 Inaba, H, Detection of atoms and molecules by Raman scattering and resonance
fluorescence, Ch. 5 in <i>Laser Monitoring of the Atmosphere</i>, E. D. Hinkley, ed.,
Springer-Verlag, Berlin, 153-236, 1976.

523 Mélfi, S. H., and D. Whiteman, Observation of lower atmospheric moisture structure
and its evolution using a Raman lidar, Bull. Am. Meteorol. Soc., 66, 1288-1292, 1985.
524 Kostko, O. K., V. S. Portasov, Y. U. Khattatov et al., Laser Application for
Atmospheric Composition Studies, Hydrometeorology Press, Leningrad, 1983.

525 Cooney, J., K. Petri, and A. Salik, Measurements of high resolution atmospheric
water vapor profiles by use of a solar blind Raman lidar, Appl. Opt., 24, 104-108, 1985.



526 Cooney, J. A., Lidar method of measurement of atmospheric extinction and ozone
profiles, Appl. Opt., 25, 2035-2036, 1986.

527 Bisson, S. E., and J. E. M. Goldsmith, Daytime tropospheric water vapor profile
measurements with a Raman lidar, in Tech. Digest, Optical Remote Sensing of the
Atmosphere, Salt Lake City, Utah, March 8-12, 1993, spons. by OSA, pp. 19-22.

528 Whiteman, D. N., S. H. Mélfi, and R. A. Ferrare, Raman lidar system for the
measurement of water vapor and aerosols in the Earth's atmosphere, Appl. Opt., 31, 3068
3082, 1992.

529 Donovan, D. P., J. A. Whiteway, and A. |. Carswell, Correction for nonlinear photon
counting effectsin lidar systems, Appl. Opt., 32, 6742-6753, 1993.

530 Méelfi, S. H., D. N. Whiteman, and R. Ferrare, Atmospheric moisture structure
revealed by Raman lidar, Opt. Photonics News, 2(10), 16-18, 1991.

530 Koch, S. E., P. B. Dorian, R. Ferrare et a., Structure of an internal bore and
dissipating gravity current as revealed by Raman lidar, Mon. Wea. Rev., 119, 857-887,
1991.

531 Soden, B. J., D. OC. Starr, S. H. Mélfi, and R. A. Ferrare, Comparison of upper
tropospheric water vapor from GOES, Raman lidar, and CLASS measurements, J.
Geophys. Res,, 99, 21,005-21,016, 1994.

532 Goldsmith, J. E. M., S. E. Bisson, R. A. Ferrare et al., Raman lidar profiling of
atmospheric water vapor: Simultaneous measurements with two collocated systems,
Bull. Am. Meteorol. Soc., 75, 975-982, 1994.

533 England, M. N., R. A. Ferrare, S. H. Mélfi et al., Atmospheric water vapor
measurements. Comparison of microwave radiometry and lidar, J. Geophys. Res., 97,
899-916, 1992.

534 Han, Y., J. B. Snider, E. R. Westwater et al., Observations of water vapor by ground-
based microwave radiometers and Raman lidar, J. Geophys. Res., 99, 18,695-18,702,
1994.

535 Cooper, D. ., W. E. Eichinger, D. B. Holtkamp et a., Spatial variability of water
vapor turbulent transfer within the boundary layer, Boundary-Layer Meteoral., 61, 389-
405, 1992.

536 Eichinger, W. E., D. I. Cooper, D. B. Holtkamp et al., Derivation of water vapor
fluxes from lidar measurements, Boundary-Layer Meteorol., 63, 39-64, 1993.

537 Eichinger, W. E., D. I. Cooper, M. Parlange, and G. Katul, The application of a
scanning, water Raman-lidar as a probe of the atmospheric boundary layer, IEEE Trans.
Geosci. Remote Sens., 31, 70-79, 1993.

538 Eichinger, W. E., D. I. Cooper, D. E. Hof et al., Development and application of a



scanning, solar-blind, water Raman-lidar, Appl. Opt., 33, 3923-3932, 1994.

539 Cooper, D. ., W. E. Eichinger, D. E. Hof et al., Observations of coherent structures
from a scanning lidar over an irrigated orchard, Agricultural Forest Meteor., in press.
540 Rgjan, S, T. J. Kane, and C. R. Philbrick, Multiple-wavelength Raman lidar
measurements of atmospheric water vapor, Geophys. Res. Lett., 21, 2499-2502, 1994.

49. RAMAN LIDAR FOR TEMPERATURE MEASUREMENTS

541 Strauch, R. G., V. E. Derr, and R. E. Cupp, Atmospheric temperature measurement
using Raman backscatter, Appl. Opt., 10, 2665-2669, 1971.

542 Philbrick, C. R., Raman lidar measurements of atmospheric properties, Proc. SPIE
2222, 922-931, 1994.

543 Evans, K. D., S. H. Mdlfi, R. A. Ferrare, and D. N. Whiteman, Tropospheric
temperature measurements using a Raman lidar, in Tech. Digest, Optica Remote Sensing
of the Atmosphere, Salt Lake City, Utah, March 8-12, 1993, spons. by OSA, pp. 169-172.
544 Chanin, M. L., A. Hauchecorne, A. Garnier, and D. Nedeljkovic, Recent lidar
developments to monitor stratosphere-troposphere exchange, J. Atmos. Terrest. Phys., 56,
1073-1081, 1994.

545 Kobayashi, T., R. Taira, T. Yamamoto et al., Rotational Raman lidar for lower
tropospheric temperature profiling, in Abstracts, Sixteenth International Laser Radar
Conf., MIT, Cambridge, Ma., July 20-24, 1992, NASA Conf. Pub. 3158, pp. 205-208.
546 Mitev, V. M., V. B. Simeonov, and |. V. Grigorov, A comparison between Raman
lidar and conventional contact measurements of atmospheric temperature, in Abstracts,
Sixteenth International Laser Radar Conf., MIT, Cambridge, Ma., July 20-24, 1992,
NASA Conf. Pub. 3158, pp. 217-220.

547 Heimrath, D., Untersuchungen zu einem Thallium-Atomdampffilter fir ein Raman-
Temperatur-Lidar (in German), GKSS Report 92/E/13, Geesthacht, Germany, 85 pp,
1992.

548 Vaughan, G., D. P. Wareing, S. J. Pepler et al., Atmospheric temperature
measurements made by rotational Raman scattering, Appl. Opt., 32, 2758-2764, 1993.
549 Nedeljkovic, D., A. Hauchecorne, and M .-L. Chanin, Rotational Raman lidar to
measure the atmospheric temperature from the ground to 30 km, IEEE Trans. Geosci.
Remote Sens., 31, 90-101, 1993.

550 Wandinger, U., A. Ansmann, and C. Weitkamp, Atmospheric Raman depolarization-
ratio measurements, Appl. Opt., 33, 5671-5673, 1994.



50. LIDAR MEASUREMENTS OF ATOMS IN THE MESOSPHERE

551 Mégie, G., Laser measurements of atmospheric trace constituents, in Laser Remote
Chemical Analysis, R. M. Measures, ed., J. Wiley & Sons, N.Y ., 1988, pp 333-408.

552 Kane, T. J., and C. S. Gardner, Structure and seasonal variability of the nighttime
mesospheric Fe layer at midlatitudes, J. Geophys. Res., 98, 16,875-16,886, 1993.

553 Uchiumi, M., C. Nagasawa, M. Hirono et al., Sporadic enhancement of the
mesospheric sodium during the Perseids y meteor shower, J. Geomag. Geoelectr., 45,
393-403, 1993.

554 von Zahn, U., and T. L. Hansen, Sudden neutral sodium layers. A strong link to
sporadic E layers, J. Atmos. Terr. Phys., 50, 93-104, 1988.

555 Hansen, G., and U. von Zahn, Sudden sodium layersin polar latitudes, J. Atmos.
Terrest. Phys., 52, 585-608, 1990.

556 Kane, T. J., C. A. Hostetler, and C. S. Gardner, Horizontal and vertical structure of
the major sporadic sodium layer events observed during ALOHA-90, Geophys. Res. Lett.,
18, 1365-1368, 1991.

557 Kane, T. J,, C. S. Gardner, Q. Zhou et a., Lidar, radar and airglow observations of a
prominent sporadic Na/sporadic E layer event at Arecibo during AIDA-89, J. Atmos.
Terrest. Phys., 55, 499-511, 1993.

558 Cox, R. M., J. M. C. Plane, and J. S. A. Green, A modelling investigation of sudden
sodium layers, Geophys. Res. Lett., 20, 2841-2844, 1993.

559 Mathews, J. D., Q. Zhou, C. R. Philbrick et al., Observations of ion and sodium layer
coupled processes during AIDA, J. Atmos. Terrest. Phys., 55, 487-498, 1993.

560 Zhou, Q., J. D. Mathews, and C. A. Tepley, A proposed temperature dependent
mechanism for the formation of sporadic sodium layers, J. Atmos. Terrest. Phys., 55,
513-521, 1993.

561 Alpers, M., J. Hoffner, and U. von Zahn, Sporadic Fe and E layers at polar, middle,
and low latitudes, J. Geophys. Res., in press, 1994.

562 Bills, R. E., and C. S. Gardner, Lidar observations of mesospheric Fe and sporadic Fe
layers at Urbana, Illinois, Geophys. Res. Lett., 17, 143-146, 1990.

563 Alpers, M., J. Hoffner, and U. von Zahn, Sporadic Fe and E layers at polar, middle,
and low latitudes, J.. Geophys. Res., 99, in press, 1994.

564 Helmer, M., and J. M. C. Plane, Experimental and theoretical study of the reaction Fe
+ O, + N2 -> FeO; + N, J. Chem. Soc. Faraday Trans., 90, 395-401, 1994.

565 Batista, P. P., B. R. Clemesha, and D. M. Simonich, Horizontal structuresin sporadic
sodium layers at 23°S, Geophys. Res. Lett., 18, 1027-1030, 1991.



566 Beatty, T. J., C. A. Hostetler, and C. S. Gardner, Lidar observations of gravity waves
and their spectra near the mesopause and stratopause at Arecibo, J. Atmos. Sci., 49, 477-
496, 1992.

567 Senft, D. C., and C. S. Gardner, Seasonal variability of gravity wave activity and
spectrain the mesopause region at Urbana, J. Geophys. Res., 96, 17,229-17,264, 1991.
568 Senft, D. C., C. A. Hostetler, and C. S. Gardner, Characteristics of gravity wave
activity and spectrain the upper stratosphere and upper mesosphere at Arecibo during
early April 1989, J. Atmos. Terrest. Phys., 55, 425-439, 1993.

569 Callins, R. L., A. Nomura, and C. S. Gardner, Gravity wavesin the upper
mesosphere over Antarctica: Lidar observations at the South Pole and Syowa, J.
Geophys. Res., 99, 5475-5485, 1994.

570 Kwon, K. H., and C. S. Gardner, Airborne sodium lidar measurements of gravity
wave intrinsic parameters, J. Geophys. Res., 95, 20,457-20,467, 1990.

571 Kwon, K. H., D. C. Senft, and C. S. Gardner, Airborne sodium lidar observations of
horizontal and vertical wave number spectra of mesopause density and wind
perturbations, J. Geophys. Res., 95, 13,723-13,736, 1990.

572 Kwon, K. H., C. S. Gardner, S. K. Avery, and J. P. Avery, Correlative radar and
airborne sodium lidar observations of the vertical and horizontal structure of gravity
waves near the mesopause, J. Geophys. Res., 95, 13,737-13,748, 1990.

573 Hostetler, C. A., C. S. Gardner, R. A. Vincent, and D. Lesicar, Spectra of gravity
wave density and wind perturbations observed during ALOHA-90 on the 25 March flight
between Maui and Christmas Island, Geophys. Res. Lett., 18, 1325-1328, 1991.

574 She, C.-Y., J. R. Yu, J. W. Huang et al., Na temperature lidar measurements of
gravity wave perturbations of wind, density and temperature in the mesopause region,
Geophys. Res. Lett., 18, 1329-1331, 1991.

575 Hostetler, C. A. and C. S. Gardner, Observations of horizontal and vertical wave
number spectra of gravity wave motions in the stratosphere and mesosphere over the mid-
Pacific, J. Geophys. Res., 99, 1283-1302, 1994.

576 Gardner, C. S,, Diffusive filtering theory of gravity wave spectrain the atmosphere,
J. Geophys. Res., 99, 20,601-20,622, 1994.

577 Gardner, C. S, C. A. Hostetler, and S. J. Franke, Gravity wave models for the
horizontal wave number spectra of atmospheric velocity and density fluctuations, J.
Geophys. Res., 98, 1035-1049, 1993.

578 Lintelman, S. A., and C. S. Gardner, Observation and interpretation of the spectra of
atmospheric gravity wave perturbations with upward and downward phase progression, J.
Geophys. Res., 99, 16,959-16,971, 1994.



579 Hecht, J. H., T. J. Kane, R. L. Walterscheid et al., Simultaneous nightglow and Na
lidar observations at Arecibo during the AIDA-89 campaign, J. Atmos. Terrest. Phys., 55,
409-423, 1993.

580 Clemesha, B. R., D. M. Simonich, H. Takahashi et a., The annual variation of the
height of the atmospheric sodium layer at 23°S: Possible evidence for convective
transport, J. Geophys. Res., 97, 5981-5985, 1992.

581 Takahashi, H., B. R. Clemesha, Y. Sahai et al., Seasonal variations of mesospheric
hydrogen and ozone concentrations derived from ground-based airglow and lidar
observations, J. Geophys. Res., 97, 5987-5993, 1992.

582 Clemesha, B. R., D. M. Simonich, and P. P. Batista, A long-term trend in the height
of the atmospheric sodium layer: Possible evidence for global change, Geophys. Res.
Lett., 19, 457-460, 1992.

583 Fricke, K. H., and U. von Zahn, Mesopause temperature derived from probing the
hyperfine structure of the D2 resonance line of sodium by lidar, J. Atmos. Terr. Phys., 47,
499-512, 1985.

584 She, C.-Y ., R. E. Bills, H. Latifi et a., Two-frequency lidar technique for
mesospheric Na temperature measurement, Geophys. Res. Lett., 17, 929-932, 1990.

585 She, C.-Y ., J. R. Yu, H. Latifi, and R. E. Bills, High-spectral-resol ution fluorescence
light detection and ranging for mesospheric sodium temperature measurements, Appl.
Opt., 31, 2095-2106, 1992.

586 Bills, R. E., C. S. Gardner, and C.-Y. She, Narrowband lidar technique for sodium
temperature and Doppler wind observations of the upper atmosphere, Opt. Eng., 30, 13-
21, 1991.

587 Bills, R. E., C. S. Gardner, and S. J. Franke, Na Doppler/temperature lidar: Initial
mesopause region observations and comparison with the Urbana medium frequency
radar, J. Geophys. Res., 96, 22,701-22,707, 1991.

588 Yu, J. R., H. W. Huang, H. Latifi, and C.-Y. She, Initial spring temperature profiles
of the mesopause region over Fort Collins, CO, measured by the Colorado State Na
temperature lidar, Appl. Phys. B, 55, 149-153, 1992.

589 Yu, J. R, H. Latifi, C.-Y. She et a., Simultaneous lidar and airglow temperature
measurements in the mesopause region, Geophys. Res. Lett., 18, 1361-1363, 1991.

590 Bills, R. E., and C. S. Gardner, Lidar observations of the mesopause region
temperature structure at Urbana, J. Geophys. Res., 98, 1011-1021, 1993.

591 She, C.-Y., J. R. Yu, and H. Chen, Observed thermal structure of a midlatitude
mesopause, Geophys. Res. Lett., 20, 567-570, 1993.

592 Yu, J. R., and C.-Y. She, Lidar-observed temperature structures and gravity-wave



perturbations of the mesopause region in the springs of 1990-1992 over Fort Collins, CO,
Appl. Phys. B, 57, 231-238, 1993.

593 Senft, D. C., G. C. Papen, C. S. Gardner et al., Seasonal variations of the thermal
structure of the mesopause region at Urbana, IL (40° N, 88° W) and Ft. Collins, CO (41°
N, 105° W), Geophys. Res. Lett., 21, 821-824, 1994.

594 She, C.-Y. and J. R. Yu, Simultaneous three-frequency Na lidar measurements of
radial wind and temperature in the mesopause region, Geophys. Res. Lett., 21, 1771-
1774, 1994,

595 Lubken, F.-J, and R. von Zahn, Thermal structure of the mesopause region at polar
latitudes, J. Geophys. Res., 96, 20,841-20,857, 1991.

596 von der Gathen, P., Saturation effectsin Nalidar temperature measurements, J.
Geophys. Res., 96, 3679-3690, 1991.

597 Clemesha, B. R., D. M. Simonich, H. Takahashi, and S. M. L. Melo, A simultaneous
measurement of the vertical profiles of sodium nightglow and atomic sodium density in
the upper atmosphere, Geophys. Res. Lett., 20, 1347-1350, 1993.

598 Granier, C., J. P. Jegou, and G. Mégie, Iron atoms and metallic speciesin the Earth's
upper atmosphere, Geophys. Res. Lett., 16, 243-246, 1989.

599 Alpers, M., J. Hoffner, and U. von Zahn, Iron atom densities in the polar mesosphere
from lidar observations, Geophys. Res. Lett., 17, 2345-2348, 1990.

600 Kane, T. J., R. H. Mui, and C. S. Gardner, Evidence for substantial seasonal
variations in the structure of the mesospheric Fe layer, Geophys. Res. Lett., 19, 405-408,
1992.

601 Kane, T. J., and C. S. Gardner, Lidar observations of the meteoric deposition of
mesospheric metals, Science, 259, 1297-1300, 1993.

602 Gardner, C. S., T. J. Kane, D. C. Senft et al., Simultaneous observations of sporadic
E, Na, Fe, and Ca’ layersat Urbana, lllinois: Three case studies, J. Geophys. Res., 98,
16,865-16,873, 1993.

603 Granier, C., J. P. Jegou, and G. Mégie, Atomic and ionic calcium in the Earth's upper
atmosphere, J. Geophys. Res., 94, 9917-9924, 1989.

604 Jegou, J. P., C. Granier, M. L. Chanin, and G. Mégie, General theory of the alkali
metal's present in the Earth's upper atmosphere, 1, Flux model: Chemical and dynamical
processes, Ann. Geophys., 3, 163-176, 1985.

605 Mégie, G., F. Bos, J. E. Blamont, and M. L. Chanin, Simultaneous nighttime lidar
measurements of atmospheric sodium and potassium, Planet. Space Sci., 26, 27-35, 1978.

51. SODIUM GUIDE STAR



606 Thompson, L. A., and C. S. Gardner, Experiments on laser guide stars at MaunaKea
Observatory for adaptive imaging in astronomy, Nature, 328, 229-231, 1987.

607 Gardner, C. S., B. M. Welsh, and L. A. Thompson, Design and performance analysis
of adaptive optical telescopes using laser guide stars, Proc. |IEEE, 78, 1721-1743, 1990.
608 Jeys, T. H., A. A. Brailove, and A. Mooradian, Sum frequency generation of sodium
resonance radiation, Appl. Opt., 28, 2588-2591, 1989.

609 Jeys, T. H., Development of a mesospheric sodium laser beacon for atmospheric
adaptive optics, Lincoln Lab. J., 4, 133-150, 1991.

610 Jelonek, M. P., R. Q. Fugate, W. J. Lange et a., Characterization of artificial
guidestars generated in the mesospheric sodium layer with a sum-frequency laser, J. Opt.
Soc. Am. A, 11, 806-812, 1994.

611 Davis, J., Lasers create guide stars, monitor atmosphere, Laser Focus World, 29(2),
111-115, Feb. 1993.

612 Fugate, R. Q., Laser beacon in adaptive optics, Opt. Photonics News, 4(6), 14-19,
1993.

613 Gardner, C. S., B. M. Welsh, and L. A. Thompson, Design and performance analysis
of adaptive optical telescopes using laser guide stars, Proc. IEEE, 78, 1721-1743, 1990.
614 Jeys, T. H., R. M. Heinrichs, K. F. Wall et a., Observation of optical pumping of
mesospheric sodium, Opt. Lett., 17, 1143-1145, 1992,

615 Bass, I. L., R. E. Bonanno, R. P. Hackel, and P. R. Hammond, High-average-power
dye laser at Lawrence Livermore National Laboratory, Appl. Opt., 31, 6993-7011, 1992.
616 Hubin, N., and L. Noethe, Active optics, adaptive optics, and laser guide stars,
Science, 262, 1390-1394, 1993.

617 Avicola, K., J. M. Brase, J. R. Morris et al., Sodium-layer laser-guide-star
experimental results, J. Opt. Soc. Am. A, 11, 825-831, 1994.

618 Max, C. E., K. Avicola, J. M. Brase et a., Design, layout, and early results of a
feasibility experiment for sodium-layer laser-guide-star adaptive optics, J. Opt. Soc. Am.
A, 11, 813-824, 1994.

619 Morris, J. R., Efficient excitation of mesospheric sodium laser guide star by
intermediate-duration pulses, J. Opt. Soc. Am. A, 11, 832-845, 1994.

620 Sandler, D. G., L. Cuéllar, M. Lefebvre et al., Shearing interferometry for laser-
guide-star atmospheric correction at large D/r,, J. Opt. Soc. Am. A, 11, 858-873, 1994.

52. WINDS MEASURED USING AEROSOL DISTRIBUTIONS



621 Eloranta, E. W., J. King, and J. M. Weinman, The determination of wind speedsin
the boundary layer by monostatic lidar, J. Appl. Meteorol., 14, 1485-1489, 1975.

622 Sasano, Y., H. Hirohara, T. Yamasaki et al., Horizontal wind vector determination
from the displacement of aerosol distribution patterns observed by a scanning lidar, J.
Appl. Meteorol., 21, 1516-1523, 1982.

623 Hooper, W. P., and E. W. Eloranta, Lidar measurements of wind in the planetary
boundary layer: The method, accuracy and results from joint measurements with
radiosonde and kytoon, J. Appl. Meteorol., 21, 990-1001, 1986.

624 Matsuli, I., N. Sugimoto, Y. Sasano, and H. Shimizu, Wind profiling by a conical-
scanning time-correlation lidar, Jpn. J. Appl. Phys., 29, 441-444, 1990.

625 Eloranta, E. W., and D. K. Forrest, Volume-imaging lidar observations on the
convective structure surrounding the flight path of a flux-measuring aircraft, J. Geophys.
Res., 97, 18,383-18,393, 1992.

626 Schols, J. L., and E. W. Eloranta, Calculation of area-averaged vertical profiles of the
horizontal wind velocity from volume-imaging lidar data, J. Geophys. Res., 97, 18,395-
18,407, 1992.

627 Eloranta, E. W., A lidar system designed for three-dimensional time resolved
mapping of atmospheric structure, Proceedings, 14th International Laser Radar Conf., San
Candido, Italy, pp. 150-152, 1988. Spons?

628 Pal, S. R., . Pribluda, and A. I. Carswell, Lidar measurements of cloud-tracked
winds, J. Appl. Meteorol., 33, 35-44, 1994.

629 Bennett, M., S. Sutton, and D. R. C. Gardiner, Measurements of wind speed and
plume rise with arapid-scanning lidar, Atmos. Environ., 26A, 1675-1688, 1992a.

630 Bennett, M., S. Sutton, and D. R. C. Gardiner, A survey of lidar measurements of
buoyant plume rise and dispersion at 5 power stations, Atmos. Environ., 26A, 3249-3263,
1992b.

631 Sutton, S., and M. Bennett, Measurement of wind speed using a rapid-scanning lidar,
Int. J. Remote Sens., 15, 375-380, 1994.

53. DOPPLER LIDAR WIND MEASUREMENTS: CO; LIDAR

632 Bilbro, J. W., G. H. Fichtl, D. E. Fitzjarrald, and M. Krause, Airborne Doppler lidar
wind field measurements, Bull. Am. Meteorol. Soc., 65, 348-359, 1984,

633 Bilbro, J. W., C. A. Dimarzio, D. E. Fitzjarrald et a., Airborne Doppler lidar
measurements, Appl. Opt., 25, 3952-3960, 1986.

634 McCaul, Jr., E. W., H. B. Bluestein, and R. J. Doviak, J. Atmos. Ocean. Technol., 4,



479-497, 1987.

635 Menzies, R. T., and R. M. Hardesty, Coherent Doppler lidar for measurements of
wind fields, Proc. |IEEE, 77, 449-462, 19809.

636 Post., M. J., and R. E. Cupp, Optimizing a pulsed Doppler lidar, Appl. Opt., 29,
4145-4158, 1990.

637 Hardesty, R. M., M. J. Post, and R. M. Banta, Observing atmospheric winds with a
Doppler lidar, Opt. Photonics News, 2(10), 12-15, 1991.

638 Clark, T. L., W. D. Hall, and R. M. Banta, Two-dimensional and three-dimensional
simulations of the 9 January 1989 severe Boulder windstorm - Comparison with
observations, J. Atmos. Sci., 51, 2317-2343, 1994.

639 Gordienko, V. M., A. A. Kormakov, L. A. Kosovsky et a., Coherent CO, lidars for
measuring wind velocity and atmospheric turbulence, Opt. Eng., 33, 3206-3213, 1994.
640 Intrieri, J. M., Density currents in the atmosphere as observed by the NOAA Doppler
lidar, Proc. SPIE, 1062, 249-256, 1989.

641 Intrieri, J. M., A. J. Bedard, Jr., and R. M. Hardesty, Details of colliding
thunderstorm outflows as observed by Doppler lidar, J. Atmos. Sci., 47, 1081-1098,
1990.

642 Banta, R. M., L. D. Oliver, E. T. Holloway et a., Smoke column observations from
two forest fires using Doppler lidar and Doppler radar, J. Appl. Meteorol., 31, 1328-1349,
1992.

643 Banta, R. M., L. D. Oliver, and D. H. Levinson, Evolution of the Monterey Bay sea
breeze layer as observed by pulsed Doppler lidar, J. Atmos. Sci., 50, 3959-3982, 1993.
644 Nash, J., Upper wind observing systems used for meteorological operations, Ann.
Geophysicae - Atmospheres, Hydrospheres and Space Sciences, 12, 691-710, 1994.

645 Keller, L. M., and D. R. Johnson, An atmospheric energy analysis of the impact of
satellite lidar winds and TIROS temperatures in global simulations, Mon. Wea. Rev.,
120, 2831-2852, 1992.

646 Rohaly, G. D., and T. N. Krishnamurti, An observing system simulation experiment
for the Laser Atmospheric Wind Sounder (LAWS), J. Appl. Meteorol., 32, 1453-1471,
1993.

647 Hoffman, R. N., C. Grassotti, R. G. Isaacs et al., Assessment of the impact of
simulated satellite lidar wind and retrieved 183 GHz water vapor observations on a global
data assimilation system, Mon. Weath. Rev., 118, 2513-2542, 1990.

648 Rothermel, J., R. M. Hardesty, and R. T. Menzies, Multi-center airborne coherent
atmospheric wind sensor, in Tech. Digest, Optical Remote Sensing of the Atmosphere,
Salt Lake City, Utah, March 8-12, 1993, spons. by OSA, pp. 247-249.



649 Petheram, J. C., J. F. Shanley, J. T. Sroga et a., The laser atmospheric wind sounder-
-preliminary design, Proc. SPIE, 1062, 274-286, 1989.

650 Eberhard, W. L., R. E. Cupp, and K. R. Healy, Doppler lidar measurements of
profiles of turbulence and momentum flux, J. Atmos. Ocean. Technal., 6, 809-819, 1989.
651 Gal-Chen, T., M. Xu, and W. L. Eberhard, Estimations of atmospheric boundary
layer fluxes and other turbulent parameters from Doppler lidar data, J. Geophys. Res., 97,
18,409-18,423, 1992.

54. DOPPLER LIDAR WIND MEASUREMENTS: 1-2 MICRON LASERS

652 Kane, T. J., W. J. Kozlovsky, R. L. Byer, and C. E. Byvik, Coherent laser radar at
1.06 um using Nd:YAG lasers, Opt. Lett., 12, 239-241, 1987.

653 Kavaya, M. J., S. W. Henderson, J. R. Magee et al., Remote wind profiling with a
solid-state Nd:Y AG coherent lidar system, Opt. Lett., 14, 776-778, 1989.

654 Hawley, J. G., R. Targ, S. W. Henderson et al., Coherent launch-site atmospheric
wind sounder (CLAWS): Theory and experiment, Appl. Opt., 32, 4557-4568, 1993.

655 Menzies, R. T., Doppler lidar atmospheric wind sensors. A comparative
performance evaluation for global measurement applications from earth orbit, Appl. Opt.,
25, 2546-2553, 1986.

656 Storm, M. E., Holmium Y LF amplifier performance and the prospects for multi-Joule
energies using diode-laser pumping, |EEE J. Quant. Elect., 29, 440-451, 1993.

657 Henderson. S. W., R. M. Huffaker, M. J. Kavaya et a., Pulsed coherent solid-state
1.06-um and 2.1-um laser radar systems for remote vel ocity measurement, Proc. SPIE,
1222, 118-129, 1990.

658 Henderson, S. W., C. P. Hale, J. R. Magee et al., Eye-safe coherent laser radar system
at 2.1 umusing Tm,Ho:YAG lasers, Opt. Lett., 16, 773-775, 1991.

659 Henderson, S. W., P. J. M. Suni, C. P. Hale et a., Coherent laser radar at 2 um using
solid-state lasers, IEEE Trans. Geosci. Remote Sens., 31, 4-14, 1993.

660 McGuckin, B. T., R. T. Menzies, and H. Hemmati, Efficient energy extraction from a
diode-pumped Q-switched Tm,Ho:Y LiF, laser, Appl. Phys. Lett., 59, 2926-2928, 1991.
661 Jani, M. G., N. P. Barnes, K. E. Murray, and G. E. Lockard, Long-pulse-length 2-um
diode-pumped YLiF, laser, Opt. Lett., 18, 1636-1638, 1993.

662 Srivastava, V., M. A. Jarzembski, and D. A. Bowdle, Comparison of calculated
aerosol backscatter at 9.1- and 2.1-um wavelengths, Appl. Opt., 31, 1904-1906, 1992.
663 Fetzer, G. J., and M. J. Pogt, A low cost cw CO, lidar system for low-level wind
shear detection, Proc. SPIE, 1222, 130-141, 1990.



664 Targ, R., M. J., Kavaya, R. M. Huffaker, and R. L. Bowles, Coherent lidar airborne
windshear sensor: Performance evaluation, Appl. Opt., 30, 2013-2026, 1991.

665 Kopp, F., Doppler lidar investigation of wake/vortex transport between closely
spaced parallel runways, AIAA J., 32, 805-810, 1994.

666 Frehlich, R. G., and M. J. Kavaya, Coherent |laser radar performance for general
atmospheric refractive turbulence, Appl. Opt., 30, 5325-5352, 1991.

667 Chan, K. P., and D. K. Killinger, Useful receiver telescope diameter of ground-based
and airborne 1-, 2-, and 10-um coherent lidars in the presence of refractive turbulence,
Appl. Opt., 31, 4915-4917, 1992.

668 Chan, K. P., and D. K. Killinger, Coherent 1-um lidar measurements of atmospheric-
turbulence-induced spatial decorrelation using a multielement heterodyne detector array,
Appl. Opt., 31, 1505-1510, 1992.

669 Gauthier, P., P. Courtier, and P. Moll, Assimilation of simulated wind lidar data with
aKaman filter, Mon. Wea. Rev., 121, 1803-1820, 1993.

670 Chanin, M. L., A. Granier, A. Hauchecorne, and J. Porteneuve, A Doppler lidar for
measuring winds in the middle atmosphere, Geophys. Res. Lett., 16, 1273-1276, 1989.
671 Garnier, A., and M. L. Chanin, Description of a Doppler Rayleigh lidar for measuring
winds in the middle atmosphere, Appl. Phys. B, 55, 35-40, 1992.

672 Tepley, C. A., The Doppler Rayleigh lidar system at Arecibo, IEEE Trans. Geosci.
Remote Sens., 31, 36-47, 1993.

55. WIND MEASUREMENTS WITH INCOHERENT LIDAR

673 Abreu, V. J., J. E. Barnes, and P. B. Hays, Observation of winds with an incoherent
lidar detector, Appl. Opt., 31, 4509-4514, 1992.

674 Rees, D., and |. S. McDermid, Doppler lidar atmospheric wind sensor: Evaluation of
a 355 nm incoherent lidar, Appl. Opt., 29, 4133-4144, 1990.

675 Bloom, S. H., R. Kremer, P. A. Searcy et a., Long-range noncoherent laser Doppler
velocimeter, Opt. Lett., 16, 1794-1796, 1991.

676 Korb, C. L., B. M. Gentry, and C. Y. Weng, Edge technique: Theory and application
to the measurement of atmospheric wind, Appl. Opt., 31, 4202-4213, 1992.

677 Gentry, B. M., and C. L. Korb, Edge technique for high-accuracy Doppler
velocimetry, Appl. Opt., 33, 5770-5777, 1994.

56. LIDAR FOR FLUORESCENCE FROM TERRESTRIAL VEGETATION



678 Rosen, D. L., and J. B. Gillespie, Fluorescence lidar detection with shot noise and
sky radiance, Appl. Opt., 31, 4214-4223, 1992.

679 Chappelle, E. W., F. J. Wood, Jr., J. E. McMurtrey, 111, and W. W. Newcomb, Laser-
induced fluorescence of green plants. 1: A technique for remote detection of plant stress
and species differentiation, Appl. Opt., 23, 134-138, 1984.

680 Chappelle, E. W., and D. L. Williams, Laser-induced fluorescence (LIF) from plant
foliage, IEEE Trans. Geosci. Remote Sens., GE-25, 726-736, 1987.

681 Chappelle, E. W., and J. E. McMurtrey, 111, Early remote laser detection of vegetation
damage caused by certain environmental stress factors, Proc. SPIE, 1062, 106-116, 1989.
682 Chappelle, E. W., J. E. McMuirtrey, I11, and M. S. Kim, Identification of the pigment
responsible for the blue fluorescence band in the laser induced fluorescence (LIF) spectra
of green plants, and the potential use of this band in remotely estimating rates of
photosynthesis, Remote Sens. Environ., 36, 213-218, 1991.

683 Broglia, M., Blue-green laser-induced fluorescence from intact leaves. actinic light
sensitivity and subcellular origins, Appl. Opt., 32, 334-338, 1993.

684 Bongi, G., A. Palliotti, P. Rocchi et al., Spectral characteristics and a possible
topological assignment of blue green fluorescence excited by UV laser on leaves of
unrelated species, Remote Sens. Environ., 47, 55-64, 1994.

685 Cecchi, G., P. Mazzinghi, L. Pantani et al., Remote sensing of chlorophyll a
fluorescence of vegetation canopies: 1. Near and far field measurement techniques,
Remote Sens. Environ., 47, 18-28, 1994.

686 Chappelle, E. W., and H. Lichtenthaler, Fluorescence measurements of vegetation,
Remote Sens. Environ., 47, 1, 1994,

687 Gunther, K. P., H.-G. Dahn, and W. Lideker, Remote sensing vegetation status by
laser-induced fluorescence, Remote Sens. Environ., 47, 10-17, 1994.

688 Kharuk, V. 1., V. N. Morgun, B. N. Rock, and D. L. Williams, Chlorophyl|
fluorescence and delayed fluorescence as potential tools in remote sensing: A reflection
of some aspects of problemsin comparative analysis, Remote Sens. Environ., 47, 98-105,
1994.

689 Stober, F., M. Lang, and H. K. Lichtenthaler, Blue, green,and red fluorescence
emission signatures of green, etiolated, and white leaves, Remote Sens. Environ., 47, 65
71, 1994.

690 Subhash, N. and C. N. Mohanan, Laser-induced red chlorophyll fluorescence
signatures as nutrient stress indicator in rice plants, Remote Sens. Environ., 47, 45-50,
1994.

691 Vaentini, R., Cecchi, G., P. Mazzinghi et al., Remote sensing of chlorophyll a



fluorescence of vegetation canopies. 2. Physiological significance of fluorescence signal
in response to environmental stresses, Remote Sens. Environ., 47, 29-35, 1994.

57. LIDAR FOR BODIES OF WATER: FLUORESCENCE AND BACKSCATTER

692 Bunkin, F. V., and K. I. Volyak, eds., Oceanic Remote Sensing, Nova Science,
Commack, N.Y ., 1987.

693 Hoge, F. E., Oceanic and terrestrial lidar measurements, in <i>Laser Remote
Chemical Anaysis</i>, R. M. Measures, ed., J. Wiley and Sons, New Y ork, 1988, pp.
409-503.

694 Pantani, L., and G. Cecchi, Fluorescence lidars in environmental remote sensing, in
Optoelectronics for Environmental Science, S. Martellucci and A. N. Chester, eds.,
Plenum Press, N.Y ., 1990, pp. 131-148.

695 Reuter, R., Hydrographic applications of airborne laser spectroscopy, in
Optoelectronics for Environmental Science, S. Martellucci and A. N. Chester, eds.,
Plenum Press, N.Y ., 1990, pp. 149-160.

696 Gruner, K., R. Reuter, and H. Smid, A new sensor system for airborne measurements
of maritime pollution and of hydrographic parameters, GeoJournal, 24, 103-117, 1991.
697 Wadsworth, A., W. J. Looyen, R. Reuter, and M. Petit, Aircraft experiments with
visible and infrared sensors, Int. J. Remote Sens., 13, 1175-1199, 1992.

698 Lutomirski, R. F., Lidar remote sensing of ocean waters, Proc. SPIE, 2222, 12-19,
1994.

699 Bartsch, B., T. Braeske, and R. Reuter, Oceanic lidar operating at high altitudes: A
computer model study, EARSeL. Advancesin Remote Sensing, 1, 79-84, 1992.

700 Northam, G. B., M. A. Guerra, M. E. Mack et a., High repetition rate frequency-
doubled Nd:YAG laser for airborne bathymetry, Appl. Opt., 20, 968-971, 1981.

701 Guenther, G. C., Airborne laser hydrography to chart shallow coastal waters, Sea
Technoal., pp. 55, 57-59, March 1989.

702 Penny, M. F., B. Billard, and R. H. Abbot, LADS--the Australian laser airborne depth
sounder, Int. J. Remote Sens,, 10, 1463-1479, 1989.

703 Lillycrop, J., and J. R. Banic, Advancementsin the U.S. Army Corps of Engineers
hydrographic survey capabilities. The SHOALS system, Marine Geodesy, 15, 177-185,
1992.

704 Bristow, M., D. Nielsen, D. Bundy, and F. Furtek, Use of water-Raman emission to
correct airborne laser fluorosensor data for effects of water optical attenuation, Appl.
Opt., 20, 2889-2906, 1981.



705 Dirks, R. W. J., and D. Spitzer, Laser remote sensing of aquatic environment: First-
and second-order scattering model, Appl. Opt., 30, 443-452, 1991.

706 Hoge, F. E., C. W. Wright, W. B. Krabill et a., Airborne lidar detection of
subsurface oceanic scattering layers, Appl. Opt., 27, 3969-3977, 1988.

707 Hoge, F. E., and R. N. Swift, The influence of chlorophyll pigment upon upwelling
spectral radiances from the North Atlantic Ocean: An active-passive correlation
spectroscopy study, Deep-Sea Research 11, 40, 265-277, 1993.

708 Hoge, F. E., and R. N. Swift, Active-passive correlation spectroscopy: A new
technique for identifying ocean color algorithm spectral regions, Appl. Opt., 25, 2571-
2583, 1986.

709 Hoge, F. E., A. Vodacek, and N. V. Blough, Inherent optical properties of the ocean:
Retrieval of the absorption coefficient of chromophoric dissolved organic matter from
fluorescence measurements, Limnol. Oceanogr., 38, 1394-1402, 1993.

710 Hoge, F. E., R. N. Swift, J. K. Yungel, and A. Vodacek, Fluorescence of dissolved
organic matter: A comparison of North Pacific and North Atlantic Oceans during April
1991, J. Geophys. Res., 98, 22,779-22,787, 1993.

711 Hoge, F. E., and R. N. Swift, Photosynthetic accessory pigments. Evidence for the
influence of phycoerythrin on the submarine light field, Remote Sens. Environ., 34, 19-
35, 1990.

712 Babichenko, S., L. Poryvkina, V. Arikese et a., Remote sensing of phytoplankton
using laser-induced fluorescence, Remote Sens. Environ., 45, 43-50, 1993.

713 Bunin, D. K., M. Yu. Gorbunov, D. V. Klimov et al., Remote laser monitoring of
phytoplankton and organic impurities along the Russian coast of the Black Sea, 1zv.,
Atmos. Ocean. Phys,, 29, 122-129, 1993.

714 Sathyendranath, S., F. E. Hoge, T. Platt, and R. N. Swift, Detection of phytoplankton
pigments from ocean color: improved algorithms, Appl. Opt., 33, 1081-1089, 1994.
715 Hengstermann, T., and R. Reuter, Laser remote sensing of pollution of the seac A
guantitative approach, EARSeL. Advancesin Remote Sensing, 1, 52-60, 1992.

716 Hengstermann, T., K. D. Loquay, R. Reuter et a., A laser fluorosensor for airborne
measurement of maritime pollution and of hydrographic parameters, EARSeL. Adv.
Remote Sens,, 1, 85-90, 1992.

717 Dudelzak, A. E., S. M. Babichenko. L. V. Poryvkina, and K. J. Saar, Total
luminescent spectroscopy for remote laser diagnostics of natural water conditions, Appl.
Opt., 30, 453-458, 1991.

718 Hengstermann, T., and R. Reuter, Lidar fluorosensing of mineral oil spills on the sea
surface, Appl. Opt., 29, 3218-3227, 1990.



719 Reuter, R., D. Diebel, and T. Hengstermann, Oceanographic laser remote sensing:
Measurement of hydrographic fronts in the German Bight and in the Northern Adriatic
Seag, Int. J. Remote Sens., 14, 823-848, 1993.

720 Bartsch, B., T. Braeske, and R. Reuter, Oceanic lidar: Radiative transfer in the
atmosphere at operating altitudes from 100 m to 100 km, Appl. Opt., 32, 6732-6740,
1993.

721 Leonard, D. A., B. Caputo, and F. E. Hoge, Remote sensing of subsurface water
temperature by Raman scattering, Appl. Opt., 18, 1732-1745, 1979.

722 Leonard, D. A., and H. E. Sweeney, A comparison of stimulated and spontaneous
laser radar methods for the remote sensing of ocean physical properties, Proc. SPIE,
1302, 568-582, 1990.

58. LIDAR FOR FINDING SCHOOLS OF FISH

723 Krekova, M. M., G. M. Krekov, I. V. Samokhvaov, and V. S. Shamanaev,
Numerical evaluation of the possibilities of remote laser sensing of fish schools, Appl.
Opt., 33, 5715-5720, 1994.

724 Kronman, M., Lidar: Light detecting and ranging, laser technology could
revolutionize aerial fish finding, National Fisherman, pp. 40-42, April 1992.



