
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 10791 
 
 

Proceedings of SPIE 0277-786X, V. 10791 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

Lidar Technologies, Techniques, and 
Measurements for Atmospheric Remote 
Sensing XIV 
 
 
 
Upendra N. Singh 
Georgios D. Tzeremes 
Editors   

 
 
11–12 September 2018 
Berlin, Germany 
 
 
Sponsored by 
SPIE 
 
Cooperating Organisations 
European Optical Society 
European Association of Remote Sensing Companies (Belgium) 
CENSIS—Innovation Centre for Sensor and Imaging Systems (United Kingdom) 
ISPRS—International Society for Photogrammetry and Remote Sensing 
EARSeL—European Association of Remote Sensing Laboratories (Germany) 
Remote Sensing & Photogrammetry Society (United Kingdom) 
 
Published by 
SPIE  
                                       
 

Lidar Technologies, Techniques, and Measurements for Atmospheric Remote Sensing XIV 
edited by Upendra N. Singh, Georgios D. Tzeremes, Proc. of SPIE Vol. 10791, 1079101 

© 2018 SPIE · CCC code: 0277-786X/18/$18 · doi: 10.1117/12.2519479

Proc. of SPIE Vol. 10791  1079101-1



S PIES DIGITAL

The papers in this volume were part of the technical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and 
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org. 
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
   Author(s), "Title of Paper," in Lidar Technologies, Techniques, and Measurements for Atmospheric 
Remote Sensing XIV, edited by Upendra N. Singh, Georgios D. Tzeremes, Proceedings of SPIE
Vol. 10791 (SPIE, Bellingham, WA, 2018) Seven-digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510621657 
ISBN: 9781510621664 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
Copyright © 2018, Society of Photo-Optical Instrumentation Engineers. 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this 
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online at copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 0277-
786X/18/$18.00. 
 
Printed in the United States of America. 
 

Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation 
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs 
allows articles to be fully citable as soon as they are published online, and connects the same 
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article 
numbering system structured as follows: 

 The first five digits correspond to the SPIE volume number.       
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 

Proc. of SPIE Vol. 10791  1079101-2



  Contents 
 
 
 

  v Authors 
  vii Conference Committee 
  

 SESSION 1  GREENHOUSE GAS MEASUREMENTS 
     
 10791 03  All-fibered coherent-differential absorption lidar at 1.645 μm for simultaneous methane and 

wind-speed measurements [10791-2] 
     
 10791 04  Development of the marine Raman lidar system [10791-3] 

     
 10791 05  Experimental estimation of the efficiency of trace gas sounding in the mid-IR by the OPO lidar 

system [10791-4] 
     
     

 SESSION 2  PLANETARY AND EARTH LIDAR OBSERVATIONS 
     
 10791 06  Development of a Mars lidar (MARLI) for measuring wind and aerosol profiles from orbit  

(Invited Paper) [10791-5] 
     
 10791 07  A continuously tunable NIR laser and its applications in material classification [10791-6] 

     
 10791 09  Lidar system for measurement of vertical profiles of ozone in the upper troposphere-

stratosphere [10791-8] 
     
 10791 0A  On optimization of optical parameters of biaxial monostatic CW lidar for atmospheric sensing 

in the daytime [10791-9] 
     
     

 SESSION 3  AEROSOLS AND RAMAN LIDARS 
     
 10791 0B  A novel lidar system for CH4 and VOC's detection of fugitive emissions and environmental 

monitoring (Invited Paper) [10791-10] 
     
 10791 0C  Distribution estimation of radioactivity concentration by compact polarization lidar in 

Fukushima  [10791-12] 
     
 10791 0D  Sensitivity of micro-lidar with SiPM to sky backgrounds [10791-13] 

     
 10791 0E  A pressure-tuned field-widened Michelson interferometer system as the spectroscopic filter of 

high-spectral-resolution lidar [10791-14] 
     

iii

Proc. of SPIE Vol. 10791  1079101-3



     

   POSTER SESSION 
     
 10791 0G  Lidar sensing atmosphere by gigawatt femtosecond laser pulses in the continent-ocean 

transition zone [10791-16] 
     
 10791 0I  Simulation of the remote atmospheric sounding by OPO lidar system in the near- and mid-IR 

[10791-18] 
     
 10791 0J  Low-level signal processing technique for the wind lidar  [10791-19] 

     
 10791 0K  Generating condition of non-diffractive beam under annular beam propagation in random 

media (Best Student Paper Award) [10791-20] 
     
     

 

iv

Proc. of SPIE Vol. 10791  1079101-4



Authors 
 
 
Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article 
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36 
numbering is employed for the last two digits and indicates the order of articles within the volume. 
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc. 
 
Abshire, James, 06 
Agapova, T. M., 0G 
Agishev, Ravil R., 0A, 0D 
Alifu, Xiafukaiti, 0K 
Allan, Graham, 06 
Arleques, Antonio G., 0B 
Babiy, M. Yu., 0G 
Bai, Jian, 0E 
Baranov, N. A., 0J 
Benoit, Philippe, 03 
Borovskiy, A. V., 0G 
Cézard, Nicolas, 03 
Cremons, Daniel R., 06 
da Costa, Renata F., 0B 
Delbarre, Hervé, 03 
Dolfi-Bouteyre, Agnès, 03 
Dolgii, Sergey I., 09 
Fujita, M., 04 
Golik, N. N., 0G 
Golik, S. S., 0G 
Goular, Didier, 03 
Guardani, Roberto, 0B 
Guzewich, Scott, 06 
Hovis, Floyd, 06 
Jaanson, P., 07 
Kääriäinen, T., 07 
Kawanaka, J., 04 
Kharchenko, Olga V., 09, 0I 
Korenskii, Mikhail, 0B 
Kurahashi, S., 04 
Kuze, Hiroaki, 0K 
Landulfo, Eduardo, 0B 
Le Méhauté, Simon, 03 
Lehtomäki, V., 07 
Lisitsa, V. V., 0G 
Liu, Dong, 0E 
Liu, Qun, 0E 
Macedo, Fernanda M., 0B 
Mannila, R., 07 
Manninen, A., 07 
Mayor, A. Yu., 0G 
Nagorniy, I. G., 0G 
 

Nevzorov, Aleksie V., 09 
Nevzorov, Alexey A., 09 
Okada, Takashi, 0C 
Peng, Ziqi, 0C, 0K 
Petrov, G. A., 0J 
Planchat, Christophe, 03 
Proschenko, D. Yu., 0G 

Riris, Haris, 06 
Romanovskii, Oleg A., 05, 09, 0I 
Romanovskii, Ya.  O., 0I 
Sadovnikov, S. A., 05, 0I 
Shen, Xue, 0E 
Shen, Yibing, 0E 
Shiina, Tatsuo, 0C, 0K 
Shinozaki, Tsuyoshi, 0C 
Shmirko, K. A., 0G 
Smith, Michael, 06 
Somekawa, T., 04 
Sugita, Yutaka, 0C 
Sun, Xiaoli, 06 
Tolstonogova, Yu. S., 0G 
Vaigu, A., 07 
Valla, Matthieu, 03 
Veselovskii, Igor, 0B 
Wang, Nanchao, 0E 
Watremez, Xavier, 03 
Yakovlev, S. V., 05, 0I 
Yokozawa, Tsuyoshi, 0C 
Yu, Anthony, 06 

 

v

Proc. of SPIE Vol. 10791  1079101-5



Proc. of SPIE Vol. 10791  1079101-6



Conference Committee 
 
 
Symposium Chair 

Christopher M. U. Neale, University of Nebraska-Lincoln (United States)
   and Daugherty Water for Food Institute (United States) 
 

Symposium Co-chair 

Karsten Schulz, Fraunhofer-Institut für Optronik, Systemtechnik und  
   Bildauswertung (Germany) 

 

 

Conference Chairs 

Upendra N. Singh, NASA Langley Research Center (United States) 
Georgios D. Tzeremes, European Space Agency (Netherlands) 

 

Conference Co-chair 

Kevin B. Strawbridge, Environment and Climate Change Canada 
(Canada) 

 

Conference Programme Committee 

Arnoud Apituley, Rijksinstituut voor Volksgezondheid en Milieu 
(Netherlands) 

Lucas Alados-Arboledas, Universidad de Granada (Spain) 
Andreas Behrendt, Universität Hohenheim (Germany) 
Andreas Fix, Deutsches Zentrum für Luft- und Raumfahrt e.V. 

(Germany) 
Fabien Gibert, Ecole Polytechnique Fédérale de Lausanne (France) 
Philippe L. Keckhut, LATMOS (France) 
Panayotis Kokkalis, Kuwait University (Kuwait) 
Eduardo Landulfo, Instituto de Pesquisas Energéticas e Nucleares 

(Brazil) 
Pamela S. Millar, NASA Goddard Space Flight Center (United States) 
Kohei Mizutani, National Institute of Information and Communications 

Technology (Japan) 
Fred Moshary, The City College of New York (United States) 
Doina Nicoleta Nicolae, National Institute of Research and 

Development for Optoelectronics (Romania) 
Tamer F. Refaat, NASA Langley Research Center (United States) 
Valentin B. Simeonov, Ecole Polytechnique Fédérale de Lausanne 

(Switzerland) 
Manoj K. Srivastava, Benares Hindu University (India) 

vii

Proc. of SPIE Vol. 10791  1079101-7



Iwona S. Stachlewska, University of Warsaw (Poland) 
Ulla Wandinger, Leibniz Institut für Troposphärenforschung (Germany) 
Tobias Wehr, European Space Research and Technology Center 

(Netherlands) 
 

Session Chairs 

1      Greenhouse Gas Measurements 
Kevin B. Strawbridge, Environment and Climate Change Canada 

(Canada) 
Daniel Cremons, NASA Goddard Space Flight Center (United States) 

 
2      Planetary and Earth Lidar Observations 

Eduardo Landulfo, Instituto de Pesquisas Energéticas e Nucleares 
(Brazil) 

Oleg A. Romanovskii, V.E. Zuev Institute of Atmospheric Optics 
(Russian Federation) 

 
3      Aerosols and Raman Lidars 

Tatsuo Shiina, Chiba University (Japan) 
Toshihiro Somekawa, Institute for Laser Technology (Japan) 

 
 

 

viii

Proc. of SPIE Vol. 10791  1079101-8


