
PROCEEDINGS OF SPIE 
 
 
 
 
 

Volume 8513 
 
 

Proceedings of SPIE 0277-786X, v. 8513 

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

 

Remote Sensing and Modeling  
of Ecosystems for Sustainability IX
 
 
Wei Gao 
Thomas J. Jackson 
Jinnian Wang 
Ni-Bin Chang 
Editors   

 
 
16 August 2012 
San Diego, California, United States 
 
 
Sponsored and Published by  
SPIE 
 

Remote Sensing and Modeling of Ecosystems for Sustainability IX, edited by Wei Gao, 
Thomas J. Jackson, Jinnian Wang, Ni-Bin Chang, Proc. of SPIE Vol. 8513, 851301 

© 2012 SPIE  · CCC code: 0277-786X/12/$18 · doi: 10.1117/12.2008666

Proc. of SPIE Vol. 8513  851301-1



The papers included 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. The papers 
published in these proceedings 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 this book: 
   Author(s), "Title of Paper," in Remote Sensing and Modeling of Ecosystems for Sustainability IX, 
edited by Wei Gao, Thomas J. Jackson, Jinnian Wang, Ni-Bin Chang, Proceedings of  SPIE Vol. 8513 
(SPIE, Bellingham, WA, 2012) Article CID Number. 
 
ISSN:  0277-786X 
ISBN: 9780819492302 
 
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 © 2012, 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/12/$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, with papers published 
first online and then in print and on CD-ROM. Papers are published as they are submitted and 
meet publication criteria. A unique, consistent, permanent citation identifier (CID) number is 
assigned to each article at the time of the first 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, 
print, and electronic versions of the publication. SPIE uses a six-digit CID article numbering system 
in which: 

  The first four 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. The complete citation is used on the 
first page, and an abbreviated version on subsequent pages. Numbers in the index correspond to 
the last two digits of the six-digit CID Number. 
 

Proc. of SPIE Vol. 8513  851301-2



  Contents 

  

 
 vii Conference Committee 

 

 

 SESSION 1 VEGETATION PARAMETERS 

 
   

 8513 02 Remote sensing of fuel moisture content from the ratios of canopy water indices with a 

foliar dry matter index [8513-1] 

  E. R. Hunt, Jr., USDA-ARS Hydrology and Remote Sensing Lab. (United States); L. Wang,  

J. J. Qu, X. Hao, George Mason Univ. (United States) 

 

 8513 04 Remote sensing of ash tree health associated with the emerald ash borer via analyses of 

fluctuations in land-based and satellite-based data indices [8513-3] 

  G. Tremberger Jr., S. Dehipawala, T. Holden, P. Marchese, T. Cheung, Queensborough 

Community College (United States) 

 

 8513 05 A multi-channel calibration method for multi-filter rotating shadow-band radiometer  

[8513-4] 

  M. Chen, J. Davis, H. Tang, Z. Gao, W. Gao, Colorado State Univ. (United States) 

 

 8513 06 Assessment of RADARSAT-2 quad-polarization SAR data in rice crop mapping and yield 

estimation [8513-5] 

  S. Yang, S. Shen, X. Zhao, Nanjing Univ. of Information Science & Technology (China) 

 
 

 SESSION 2 CLIMATE AND CARBON 

 
   

 8513 07 Monitoring the total organic carbon concentrations in a lake with the integrated data 

fusion and machine-learning (IDFM) technique [8513-6] 

  N.-B. Chang, B. Vannah, Univ. of Central Florida (United States) 

 

 8513 08 Long-wave infrared imaging of vegetation for detecting leaking CO2 gas [8513-7] 

  J. E. Johnson, J. A. Shaw, R. L. Lawrence, P. W. Nugent, L. M. Dobeck, L. H. Spangler, 

Montana State Univ. (United States) 

 

 8513 09 Simulation studies for comparative evaluation of alternative spectral regions for the sensing 

of CO2 and O2 suitable for the ASCENDS Mission [8513-8] 

  D. Pliutau, N. S. Prasad, NASA Langley Research Ctr. (United States) 

 

 8513 0A Cross wavelet analysis for retrieving climate teleconnection signals between sea surface 

temperature and forest greenness [8513-9] 

  L. Mullon, N.-B. Chang, J. Weiss, Univ. of Central Florida (United States) 

 

 

 

 
 

iii

Proc. of SPIE Vol. 8513  851301-3



 SESSION 3 CROPS AND VEGETATION 

 
   

 8513 0B The Shortwave Infrared Perpendicular Water Stress Index (SPSI) and its application in 

drought monitoring [8513-10] 

  H. Zhang, Henan Key Lab. of Agro-meteorological Safeguard and Applied Technique 

(China) and Henan Institute of Meteorological Science (China) and Xinxiang 

Meteorological Service (China); H. Chen, C. Zou, Henan Key Lab. of Agro-meteorological 

Safeguard and Applied Technique (China) and Henan Institute of Meteorological Science 

(China) 

 

 8513 0D Inversion land surface temperature by using TM data [8513-12] 

  J. Guo, Lanzhou Arid Meteorological Institute of China Meteorological Adiministration 

(China) and Nanjing Univ. of Information Science & Technology (China); J. Shi, X. Han,  

T. Zheng, Q. Wang, Nanjing Univ. of Information Science & Technology (China) 

 

 8513 0E Simulation of regional winter wheat growth by using remote sensing data and crop model 

[8513-13] 

  J. Guo, Q. Wang, T. Zheng, J. Shi, J. Zhu, Nanjing Univ. of Information Science & Technology 

(China) 

 

 8513 0F Estimation rice yield based on integration remote sensing information and crop model 

[8513-14] 

  J. Guo, Q. Wang, T. Zheng, X. Li, J. Shi, J. Zhu, Nanjing Univ. of Information Science & 

Technology (China) 

 
 

  POSTER  SESSION 

 
   

 8513 0H Dynamic modelling of future land-use change: a comparison between CLUE-S and 

Dinamica EGO models [8513-16] 

  W. Yi, Institute of Geographic Sciences and Natural Resources Research (China) and 

Graduate Univ. of the Chinese Academy of Sciences (China); Z. Gao, Institute of 

Geographic Sciences and Natural Resources Research (China) and Colorado State Univ. 

(United States); M. Chen, Colorado State Univ. (United States) 

 

 8513 0I Land-use and land-cover sceneries in China: an application of Dinamica EGO model 

[8513-17] 

  W. Yi, Institute of Geographic Sciences and Natural Resources Research (China) and 

Graduate Univ. of the Chinese Academy of Sciences (China); Z. Gao, Institute of 

Geographic Sciences and Natural Resources Research (China) and Colorado State Univ. 

(United States); Z. Li, East China Normal Univ. (China); M. Chen, Colorado State Univ. 

(United States) 

 

 8513 0J Spatial and temporal characteristics of correlation between CO2 and fire pixel counts in 

China [8513-18] 

  C. Zhou, R. Shi, Y. Chen, C. Liu, East China Normal Univ. (China) and Joint Lab. for 

Environmental Remote Sensing and Data Assimilation (China); W. Gao, East China Normal 

Univ. (China) and Joint Lab. for Environmental Remote Sensing and Data Assimilation 

(China) and Colorado State Univ. (United States) 

 

iv

Proc. of SPIE Vol. 8513  851301-4



 8513 0K Spatially and seasonally non-stationary relationships between PM10  and related factors in 

Eastern China by geographically weighted regression [8513-19] 

  Y. Chen, East China Normal Univ. (China) and Joint Lab. for Environmental Remote Sensing 

and Data Assimilation (China); R. Shi, East China Normal Univ. (China) and Joint Lab. for 

Environmental Remote Sensing and Data Assimilation (China); S. Shu, East China Normal 

Univ. (China) and Joint Lab. for Environmental Remote Sensing and Data Assimilation 

(China); W. Gao, East China Normal Univ. (China) and Joint Lab. for Environmental Remote 

Sensing and Data Assimilation (China) and Colorado State Univ. (United States) 

 

 8513 0L Population dynamics in Yangtze River delta: a neural-network and spatial statistical 

analysis [8513-20] 

  C. Wang, R. Shi, East China Normal Univ. (China) and Joint Lab. for Environmental Remote 

Sensing and Data Assimilation (China); W. Wei, East China Normal Univ. (China); C. Liu, East 

China Normal Univ. (China) and Joint Lab. for Environmental Remote Sensing and Data 

Assimilation (China); T. Qi, East China Normal Univ. (China); W. Gao, East China Normal 

Univ. (China) and Joint Lab. for Environmental Remote Sensing and Data Assimilation 

(China) and Colorado State Univ. (United States) 

 

 8513 0M The transpiration and the spectral response of non-irrigated Haloxylon ammodendron at 

canopy scale [8513-21] 

  X. Cao, J. Wang, Institute of Geographical Sciences and Natural Resources Research 

(China); Z. Gao, Institute of Geographical Sciences and Natural Resources Research 

(China) and Colorado State Univ. (United States) and Yantai Institute of Coastal Zone 

Research (China); M. Chen, Colorado State Univ. (United States) 

 

 8513 0O The differences in the transpiration of non-irrigated Haloxylon ammodendron in hinterland 

of Gurbantunggut desert based on diameter [8513-23] 

  X. Cao, J. Wang, Institute of Geographical Sciences and Natural Resources Research 

(China); M. Chen, Colorado State Univ. (United States); Z. Gao, Institute of Geographical 

Sciences and Natural Resources Research (China) and Colorado State Univ. (United 

States) and Yantai Institute of Coastal Zone Research (China) 

 

 8513 0Q The simulation of land surface process with MODIS data in Haihe basin, China [8513-25] 

  Z. Gao, Yantai Institute of Coastal Zone Research (China) and Institute of Geographical 

Sciences and Natural Resources Research (China); W. Gao, Colorado State Univ. (United 

States); X. Cao, Institute of Geographic Sciences and Natural Resources Research, (United 

States); M. Chen, Colorado State Univ. (United States) 

 

 8513 0R The analysis of net primary productivity in China based on GEOLUE model [8513-26] 

  Z. Gao, Yantai Institute of Coastal Zone Research (China) and Institute of Geographical 

Sciences and Natural Resources Research (China); W. Gao, Colorado State Univ. (United 

States); X. Cao, Institute of Geographic Sciences and Natural Resources Research (China); 

M. Chen, Colorado State Univ. (United States) 

 

 8513 0S Application of optical controlling methods for plants under external influence [8513-27] 

  E. V. Timchenko, L. A. Taskina, Samara State Aerospace Univ. (Russian Federation) 

 

 8513 0T Analysis of the annual variation trend of atmospheric methane over China [8513-28] 

  J. Wang, L. Zhang, Institute of Remote Sensing Applications (China); H. Zhao, Institute of 

Remote Sensing Applications (China) and Graduate Univ. of Chinese Academy of Science 

(China); T. Wu, Institute of Remote Sensing Applications (China) 

v

Proc. of SPIE Vol. 8513  851301-5



 8513 0U A method for capturing the shape and location of the sun on occurrence of solar 

occultation [8513-29] 

  L. Kong, Y. Zhao, Beijing Institute of Technology (China); F. Yu, Beijing Space Mechanical 

and Electrical Research Institute (China); L. Dong, B. Li, Beijing Institute of Technology 

(China) 

 

 8513 0V Estimation of winter wheat yield by using remote sensing data and crop model [8513-30] 

  J. Guo, CMA/Henan Key Lab. of Agrometeorological Support and Applied Technique 

(China) and Nanjing Univ. of Information Science & Technology (China); T. Zheng,  

  Q. Wang, J. Yang, J. Shi, J. Zhu, Nanjing Univ. of Information Science & Technology (China) 

 
 

  Author Index 

vi

Proc. of SPIE Vol. 8513  851301-6



Conference Committee 
 
 
Program Track Chair 

Allen H.-L. Huang, University of Wisconsin-Madison (United States) 
 

Conference Chairs 

Wei Gao, Colorado State University (United States) 
Thomas J. Jackson, U.S. Department of Agriculture (United States) 

 
Conference Cochairs 

Jinnian Wang, Institute of Remote Sensing Applications (China) 
Ni-Bin Chang, University of Central Florida (United States) 

 
Conference Program Committee 

John D. Bolten, NASA Goddard Space Flight Center (United States) 
E. Raymond Hunt Jr., Agricultural Research Service (United States) 
Brian Robert Johnson, NEON, Inc. (United States) 
Thomas U. Kampe, NEON, Inc. (United States) 
Xin-Zhong Liang, University of Illinois at Urbana-Champaign (United  
   States) 
Dennis Ojima, Colorado State University (United States) 
John J. Qu, George Mason University (United States) 
David Riaño, University of California, Davis (United States) 
Jiong Shu, East China Normal University (China) 
Qiao Wang, Ministry of Environmental Protection (China) 
Hongjie Xie, The University of Texas at San Antonio (United States) 
Denghua Yan, China Institute of Water Resources and Hydropower  
   Research (China) 
Xiaobing Zhou, Montana Tech (United States) 

 
Session Chairs 

1     Vegetation Parameters 
Ni-Bin Chang, University of Central Florida (United States) 

 
2     Climate and Carbon 

E. Raymond Hunt Jr., Agricultural Research Service (United States) 
 

3     Crops and Vegetation 
Thomas J. Jackson, U.S. Department. of Agriculture (United States) 

 

vii

Proc. of SPIE Vol. 8513  851301-7



Proc. of SPIE Vol. 8513  851301-8


