
PROCEEDINGS OF SPIE 

Volume 7454 
 
 

Proceedings of SPIE, 0277-786X, v. 7454 
 

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

Remote Sensing and Modeling of 
Ecosystems for Sustainability VI 

Wei Gao 
Thomas J. Jackson 
Editors 
 
 
5–6 August 2009 
San Diego, California, United States 
 
 
Sponsored and Published by 
SPIE 
 
 



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 VI, 
edited by Wei Gao, Thomas J. Jackson, Proceedings of SPIE Vol. 7454 (SPIE, Bellingham, WA, 2009) 
Article CID Number. 
 
ISSN 0277-786X 
ISBN 9780819477446 
 
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 © 2009, 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/09/$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 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. 



  Contents 

 
 ix Conference Committee 
 
 
 SESSION 1 ECOLOGICAL REMOTE SENSING THEORY, TECHNIQUES, AND APPLICATIONS I  
 
 7454 02 NEON: the first continental-scale ecological observatory with airborne remote sensing of 

vegetation canopy biochemistry and structure (Invited Paper) [7454-01] 
  B. R. Johnson, T. U. Kampe, M. A. Kuester, M. Keller, NEON, Inc. (United States) 
 
 7454 03 Remote sensing techniques to monitor nitrogen-driven carbon dynamics in field corn 

[7454-02] 
  L. A. Corp, Sigma Space Corp. (United States); E. M. Middleton, NASA Goddard Space Flight 

Ctr. (United States); P. K. E. Campbell, K. F. Huemmrich, Univ. of Maryland, Baltimore County 
(United States); Y.-B. Cheng, Earth Resources Technology Inc. (United States); 

  C. S. T. Daughtry, U.S. Dept. of Agriculture (United States) 
 
 7454 04 Analyzing time series of vegetation index and land cover for vegetation change detection 

over continental U.S. [7454-03] 
  D. Wu, J. J. Qu, L. Wang, X. Hao, George Mason Univ. (United States) 
 
 7454 06 Validation of microwave vegetation indices using field experiment data sets (Invited Paper) 

[7454-05] 
  T. J. Jackson, USDA Agricultural Research Service (United States); J. C. Shi, Univ. of California, 

Santa Barbara (United States); R. Bindlish, Science Systems and Applications, Inc. (United 
States); M. Cosh, USDA Agricultural Research Service (United States); L. Chai, J. Du, S. Zhao, 
J. Tao, Beijing Normal Univ. (China) 

 
 7454 08 Using a partial least squares (PLS) method for estimating cyanobacterial pigments in 

eutrophic inland waters [7454-07] 
  A. L. Robertson, L. Li, L. Tedesco, J. Wilson, Indiana Univ.-Purdue Univ. Indianapolis (United 

States); E. Soyeux, Veolia Environnement (France) 
 
 
 SESSION 2 ECOLOGICAL REMOTE SENSING THEORY, TECHNIQUES, AND APPLICATIONS II  
 
 7454 09 Remote sensing of canopy water content: scaling from leaf data to MODIS (Invited Paper) 

[7454-09] 
  E. R. Hunt, Jr., USDA Agricultural Research Service (United States); J. J. Qu, X. Hao, L. Wang, 

George Mason Univ. (United States) 
 
 7454 0D Measuring surface water in soil with light reflectance (Invited Paper) [7454-13] 
  M. L. Whiting, Univ. of California, Davis (United States) 
 
 
 
 
 

iii



 7454 0E Heat island effect and urban storm events of San Antonio downtown area by MODIS/AQUA 
temperature sensor [7454-14] 

  A. Daranpob, N.-B. Chang, Univ. of Central Florida (United States); H. Xie, The Univ. of Texas 
at San Antonio (United States) 

 
 7454 0H Research on Beijing human settlement in district level by GIS spatial analyzing [7454-16] 
  X. Zhang, Beijing Union Univ. (China) and Institute of Geographical Sciences and Natural 

Resources Research (China); W. Yin, Beijing Union Univ. (China); S. Dong, Institute of 
Geographical Sciences and Natural Resources Research (China); H. Guo, Beijing Union 
Univ. (China) 

 
 
 SESSION 3 AGRICULTURAL AND FOREST REMOTE SENSING AND APPLICATIONS  
 
 7454 0J Monitoring the algal bloom event in Lake Okeechobee, Florida under Tropical Cyclone Fay 

impacts using MODIS/Terra images (Invited Paper) [7454-18] 
  A. Daranpob, N.-B. Chang, Univ. of Central Florida (United States); K.-R. Jin, South Florida 

Water Management District (United States); Y. J. Yang, U.S. Environmental Protection 
Agency (United States) 

 
 7454 0L Monitoring phenology variations of different forest types from 2000 to 2008 in contiguous 

United States using MODIS LAI measurements [7454-20] 
  M. Li, J. J. Qu, George Mason Univ. (United States) 
 
 7454 0M Crop yield and CO2 fixation monitoring over Asia by a photosynthetic-sterility model 

comparing with MODIS and carbon amounts in grain yields [7454-21] 
  D. Kaneko, Remote Sensing Environmental Monitor, Inc. (Japan); P. Yang, Chinese 

Academy of Agricultural Sciences (China); T. Kumakura, Nagaoka Univ. of Technology 
(Japan) 

 
 7454 0O The sensitivity of RADARSAT-2 quad-polarization SAR data to crop LAI (Invited Paper) 

[7454-23] 
  X. Jiao, H. McNairn, J. Shang, E. Pattey, J. Liu, C. Champagne, Agriculture and Agri-Food 

Canada (Canada) 
 
 7454 0P Partial least squares modeling of Hyperion image spectra for mapping agricultural soil 

properties [7454-24] 
  T. Zhang, Indiana Univ.-Purdue Univ. Indianapolis (United States) and Jilin Univ. (China); L. Li, 

B. Zheng, Indiana Univ.-Purdue Univ. Indianapolis (United States) 
 
 7454 0Q Forest LAI estimation comparison using LiDAR and hyperspectral data in boreal and 

temperate forests [7454-25] 
  Y. Pang, B. Tan, Chinese Academy of Forestry (China); S. Solberg, Norwegian Forest and 

Landscape Institute (Norway); Z. Li, Chinese Academy of Forestry (China) 
 
 7454 0R Forest canopy structural parameters and Leaf Area Index retrieval using multi-sensors 

synergy observations [7454-26] 
  Z. Fu, J. Wang, J. Song, H. Zhou, Beijing Normal Univ. (China); Y. Pang, Chinese Academy of 

Forestry (China); W. Cai, B. Chen, Beijing Normal Univ. (China) 
 
 
 

iv



 SESSION 4 ECOLOGICAL REMOTE SENSING THEORY, TECHNIQUES, AND APPLICATIONS III  
 
 7454 0V Estimation of canopy water content with MODIS spectral index [7454-32] 
  Z. Jiang, L. Li, Indiana Univ.-Purdue Univ. Indianapolis (United States); S. L. Ustin, Univ. of 

California, Davis (United States) 
 
 
  POSTER SESSION  
 
 7454 0X Interferometric sensor for plant fluorescence [7454-06] 
  E. Georgieva, Goddard Earth Sciences and Technology Ctr. (United States); W. S. Heaps, 
  E. M. Middleton, NASA Goddard Space Flight Ctr. (United States); P. K. E. Campbell, Joint 

Ctr. for Earth Systems Technology (United States); L. A. Corp, Science Systems and 
Applications, Inc. (United States) 

 
 7454 0Z Effects of diabatic heating on the short-term position variation of the west Pacific subtropical 

high during persistent heavy rain event in South China [7454-34] 
  L. Wang, Z. Guan, B. Yu, G. Zeng, J. He, Nanjing Univ. of Information Science & Technology 

(China) 
 
 7454 10 Land cover classification based on the MODIS-EVI time-series using decision tree method 

[7454-35] 
  R. Meng, Institute of Geographical Sciences and Natural Resources Research (China) and 

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

 
 7454 11 100a climate change and its impact on vegetation ecological zoning in China [7454-36] 
  Z. Gao, Institute of Geographical Sciences and Natural Resources Research (China), East 

China Normal Univ. (China), and Colorado State Univ. (United States); M. Ran, Institute of 
Geographical Sciences and Natural Resources Research (China) and Graduate School, 
CAS (China); W. Gao, East China Normal Univ. (China) and Colorado State Univ. (United 
States) 

 
 7454 12 Atmospheric correction model of Landsat images [7454-37] 
  C. Liu, East China Normal Univ. and Ctr. for Earth Observation and Digital Earth (China); 
  W. Gao, East China Normal Univ. and Ctr. for Earth Observation and Digital Earth (China) 

and Colorado State Univ. (United States); Z. Gao, Colorado State Univ. (United States) and 
Institute of Geographic Sciences and Natural Resources Research (China); R. Shi, East China 
Normal Univ. and Ctr. for Earth Observation and Digital Earth (China) 

 
 7454 15 Estimating photosynthetic light-use efficiency of Changbai Mountain by using 

MODIS-derived photochemical reflectance index [7454-40] 
  X. Xie, Jiangsu Meteorological Observatory (China); Z. Gao, Institute of Geographical 

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

 
 7454 16 Using remote sensing data to estimate land surface variables over the Tibetan Plateau 

[7454-41] 
  J. Guo, Institute of Plateau Meteorology (China) and Nanjing Univ. of Information Science 

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

 

v



 7454 17 The temperature change of regional difference in Anhui Province, China [7454-42] 
  K. Liu, East China Normal Univ. and Ctr. for Earth Observation and Digital Earth (China); 
  Z. Gao, Institute of Geographical Sciences and Natural Resources Research (China); 
  W. Gao, East China Normal Univ. and Ctr. for Earth Observation and Digital Earth (China) 

and Colorado State Univ. (United States) 
 
 7454 18 Construction and validation of a new model for cropland soil moisture index based on 

MODIS data [7454-43] 
  H. Chen, Henan Institute of Meteorological Sciences (China); H. Zhang, Henan Institute of 

Meteorological Sciences (China), Meteorological Bureau of XinXiang (China), and Nanjing 
Univ. of Information Science & Technology (China); S. Shen, Nanjing Univ. of Information 
Science & Technology (China); W. Yu, C. Zou, Henan Institute of Meteorological Sciences 
(China) 

 
 7454 19 Spatial/temporal features of SSTA in Kuroshio and its relation to atmospheric circulation 

[7454-44] 
  D. Ni, Z. Sun, H. Chen, W. Zhu, G. Zeng, Nanjing Univ. of Information Science & Technology 

(China) 
 
 7454 1A Natural variability of East Asian summer monsoon simulated by NCAR Cam3 model 

[7454-45] 
  G. Zeng, Nanjing Univ. of Information Science & Technology (China) and Institute of 

Atmospheric Physics (China); W.-C. Wang, Univ. at Albany, SUNY (United States); Z. Sun, 
Nanjing Univ. of Information Science & Technology (China); Z. Lin, Institute of Atmospheric 
Physics (China) 

 
 7454 1C A research on assessing method of frost damage in winter wheat in Huanghuai area 

[7454-48] 
  W. Yu, Meteorological Science Research Institute of Henan Province (China); X. Zhang, 

China Meteorological Administration (China) 
 
 7454 1D Crop classification using MODIS EVI series in North China [7454-49] 
  M. Chen, Institute of Geographical Sciences and Natural Resources Research (China) and 

Graduate School, CAS (China); Z. Gao, Institute of Geographical Sciences and Natural 
Resources Research (China), East China Normal Univ. (China), and Colorado State Univ. 
(United States); W. Gao, East China Normal Univ. (China) and Colorado State Univ. (United 
States) 

 
 7454 1G Study on soil water indexes of growth and development for winter wheat [7454-53] 
  W. Fang, R. Liu, Z. Zhu, Henan Institute of Meteorological Science (China); T. Deng, Henan 

Provincial Meteorological Bureau (China); L. Shi, Henan Institute of Meteorological Science 
(China) 

 
 7454 1H Validation of crop model for simulating summer maize in the Huang-Huai Plain of China and 

its application on analyzing drought effects [7454-54] 
  S. Li, R. Liu, L. Cheng, W. Fang, Henan Institute of Meteorological Science (China); X. Wang, 

Colorado State Univ. (United States) 
 
 
 
 

vi



 7454 1J Analyzing the relationship between urban heat island and land use/cover changes in 
Beijing using remote sensing images [7454-56] 

  X. Zhao, S. Yang, S. Shen, Nanjing Univ. of Information Science & Technology (China); Y. Hai, 
Beijing Meteorological Bureau (China); Y. Fang, Nanjing Univ. of Information Science & 
Technology (China) 

 
 7454 1L Design and implementation for satellite remote sensing forest fire-points automatic 

monitoring system [7454-58] 
  C. Zou, Henan Institute of Meteorological Science (China) and China Meteorological 

Administration (China); H. Chen, Henan Institute of Meteorological Science (China); Q. Yin, 
PLA Information Engineering Univ. (China) 

 
 7454 1P Application of MODIS data for assessment of evapotranspiration and drought in Northern 

China [7454-65] 
  C. Liu, East China Normal Univ. and Ctr. for Earth Observation and Digital Earth (China);  
  W. Gao, East China Normal Univ. and Ctr. for Earth Observation and Digital Earth (China) 

and Colorado State Univ. (United States); Z. Gao, Colorado State Univ. (United States) and 
Institute of Geographical Sciences and Natural Resources Research (China); 

  R. Shi, East China Normal Univ. and Ctr. for Earth Observation and Digital Earth (China) 
 
  
  Author Index 

vii





Conference Committee 

 
Conference Chair 

Wei Gao, Colorado State University (United States) 
 

Cochair 

Thomas J. Jackson, USDA Agricultural Research Service (United States) 
 

Program Track Chair 

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

Program Committee 

Gregory Paul Asner, Stanford University (United States) 
Ni-Bin Chang, University of Central Florida (United States) 
Xiuwan Chen, Peking University (China) 
John A. Gamon, California State University, Los Angeles (United States) 
E. Raymond Hunt, Jr., USDA Agricultural Research Service (United 

States) 
John M. Melack, University of California, Santa Barbara (United States) 
Dennis Ojima, Colorado State University (United States) 
Jeffrey L. Privette, National Climatic Data Center (United States) 
Jiaguo Qi, Michigan State University (United States) 
John J. Qu, George Mason University (United States) 
Daniel L. Schmoldt, U.S. Department of Agriculture (United States) 
Jiong Shu, East China Normal University (China) 
Susan L. Ustin, University of California, Davis (United States) 
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 of the University of Montana (United 

States) 
 

Session Chairs 

 1 Ecological Remote Sensing Theory, Techniques, and Applications I 
Thomas J. Jackson, USDA Agricultural Research Service (United States) 
Brian R. Johnson, NEON, Inc. (United States) 
 
 
 

ix



 
 2 Ecological Remote Sensing Theory, Techniques, and Applications II 

E. Raymond Hunt, Jr., USDA Agricultural Research Service (United           
   States) 
Michael L. Whiting, University of California, Davis (United States) 

 
 3 Agricultural and Forest Remote Sensing and Applications 

Ni-Bin Chang, University of Central Florida (United States) 
Min Xu, University of Illinois at Urbana-Champaign (United States) 
 

 4 Ecological Remote Sensing Theory, Techniques, and Applications III 
Hongjie Xie, The University of Texas at San Antonio (United States) 
John J. Qu, George Mason University (United States) 
 

 
 

x


