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	摘要(中)	全球暖化及氣候變遷是近年來國際上相當關注的議題，其中氣膠對大氣環境及地球系統能量收支有很大的影響，不同種類的氣膠其光學及輻射特性也有相當的差異，高吸收特性的氣膠會加熱大氣系統，如生質燃燒所產生的煙塵，低吸收特性的氣膠則冷卻大氣系統，如沙塵暴所造成的揚沙，因此，氣膠的吸收特性將是影響全球暖化及氣候變遷的重要因子之一。


本篇研究主要目的是結合衛星資料與地面觀測資料反演單次散射反照率，針對東南亞生質燃燒產生的煙塵與西非地區的沙塵探討不同氣膠種類的吸收及散射特性。主要的概念是使用一組同一地區時間相近的衛星影像，以乾淨大氣的地表反射特性作為參考基準，來反演受氣膠影響事件的單次散射反照率。研究結果顯示，當受氣膠影響事件的氣膠光學厚度高於0.5時，反演的誤可在3%以內，其中由生質燃燒產生的煙塵(泰國西北邊)單次散射反照率分別為0.88(藍光頻道)、0.84(紅光頻道)、0.84(近紅外光頻道)，吸收特性明顯。而在泰國東南邊的單次散射反照率為0.94、0.91、0.88，吸收特性相對較弱，從氣流軌跡的分析來看，吸收特性之強弱主要與氣膠的來源地區有關。對於沙塵(西非地區)反演的單次散射反照率則分別為0.91、0.95、0.94，具有較強的散射特性，但在夏季期間則具有較低值，由於該季節北風盛行，因此推估可能受到來自海洋地區強吸收氣膠的影響，如海鹽等。


由本篇研究結果與分析顯示不同地區氣膠吸收及散射特性上的差異，這些差異主要是由氣膠的來源地區與季節盛行風所造成的，而這些氣膠吸收特性的分析歸納對地球系統能量收支的計算上有很大的幫助。



	摘要(英)	Global warming and climate change are the most important issues of the Earth system in the recent years. Atmospheric aerosols can have an important effect on the energy budget of Earth system, and different aerosol type usually exhibits different distinct radiometric characteristic in absorption and scattering. The low absorption leads to top of atmosphere cooling, such as dust, while heating can take place inside the atmosphere for strong absorption, such as smoke. Thus the absorption of aerosol is an important factor of energy balance which can influence in global warming and climate change.


The present study intents to investigate the absorption of smoke plumes from Southeastern Asia bio-mass burning and the dust particles in West Africa by retrieving the single scattering albedo(SSA) from the fusion of satellite data and ground-based data. The concept of retrieving SSA is based on matching the surface reflectivity in multiple view angle retrieved on clear day. The results showed that when the aerosol optical depth is more than 0.5 on hazy day, the error of retrieving SSA can be less than 3%. The mean values of SSA retrievals in the northwestern Thailand are 0.88(blue band), 0.84(red band), 0.84(NIR band) and 0.94 0.91 0.88 in the southeastern Thailand, respectively. According to trajectory analysis, smoke plumes from different region could exhibit distinct optical properties. As for the dust particles, the mean values of retrieved SSA in the western Africa are 0.91, 0.95, and 0.94 in the blue, red, and NIR spectral bands, respectively. However, the SSA values are much lower which may be polluted by the strong absorption of aerosols from ocean, such as sea salt. The results of this study imply that the absorptive property of aerosol mainly relates to the source region of aerosol types and the prevailing wind (monsoon), and the retrievals of absorptive property would be useful to the investigations regarding to the changes of Earth energy budget.



	關鍵字(中)	
      	  ★ MODIS
★ MISR
★ AERONET
★ 單次散射反照率	關鍵字(英)	
      	  ★ MODIS
★ SSA
★ AERONET
★ MISR
	論文目次	摘要…………………i


Abstract……………iii


誌謝…………………V


目錄…………………vi


表目錄…………………viii


圖目錄…………………ix


第1章 前言…………………1


1-1研究動機…………………1


1-2研究目的…………………3


第2章 文獻回顧…………………4


2-1 衛星資料反演單次散射反照率的方法…………………4


2-2 煙塵的光學特性…………………5


2-3 沙塵的光學特性…………………7


第3章 資料來源與處理…………………9


3-1 MISR衛星資料…………………9


3-2 MODIS衛星資料…………………11


3-3 AERONET地面觀測資料…………………14


3-3 6S輻射傳送模式…………………17


第4章 研究方法…………………19


4-1 氣膠的光學參數…………………19


4-1-1氣膠光學厚度…………………19


4-1-2複數型態的折射指數…………………19


4-1-3單次散射反照率	…………………20


4-2 研究架構…………………21


第5章 結果與討論…………………29


5-1單次散射反照率反演結果的準確性探討…………………29


5-2造成反演結果誤差的可能原因…………………40


5-2-1晴空事件地表反射率的不準確性…………………40


5-2-2不適當的氣膠參數…………………42


5-2-3輻射傳送模式的限制…………………48


5-3東南亞地區煙塵的單次散射反照率特性…………………48


5-4西非地區沙塵的單次散射反照率特性…………………52


第6章 結論與未來展望…………………59


6-1結論…………………59


6-2未來展望…………………62


參考文獻…………………63


附錄-回覆口試委員所提意見…………………66



	參考文獻	曾忠一，1988: 大氣輻射，聯經出版社。289頁，台灣台北。


蔡顓宜，2010: 結合衛星與地面觀測氣膠輻射參數在東南亞地區氣膠種類辨識之應用。國立中央大學碩士論文，中壢。


Bodhaine, B.A., 1995. Aerosol absorption measurements at Barrow, Mauna Loa and the south pole. Journal of Geophysical Research, Volume 100, 8967-8975.


Cattrall, C., Carder K. L. and Gordon H. R., 2003. Columnar aerosol single-scattering albedo and phase function retrieved from sky radiance over the ocean: Measurements of Saharan dust. Journal of Geophysical Research, Volume 108, 4287-4297, doi:10.1029/2002JD002497.


Christopher , Sundar A., Thomas A. Jones, 2010. Satellite and surface-based remote sensing of Saharan dust aerosols. Remote Sensing of Environment, Volume 114, 1002-1007.


Christopher, D.E., and E.B. Kimberly, Survey of fires in Southeast Asia and India during 1987, in Global Biomass Burning, 2, 663-670, MIT Press, Cambridge, Mass., 1996.


Chudnovsky, A., Ben-Dor, E., Kostinski, A. B., & Koren, I., 2009. Mineral content analysis of atmospheric dust using hyperspectral information from space. Geophysical Research Letters, Volume 36,  L15811, doi:10.1029/2009GL037922.


Deng X., X. Tie, D.i Wu, X. Zhou, X. Bi, H. Tan, F. Li, C. Jiang , 2008. Long-term trend of visibility and its characterizations in the Pearl River Delta (PRD) region, China. Atmospheric Environment, Volume 42, 1424-1435.


Diaz, J. P., F. J. Exposito, C. J. Torres, F. Herrera, J. M. Prospero, and M. C. Romero, 2001. Radiative properties of aerosols in Saharan dust outbreaks using ground-based and satellite data: Applications to radiative forcing. Journal of Geophysical Research, 106, 403–416.


Dubovik, O., Holben, B. N., Eck, T. F., Smirnov, A., Kaufman,Y. J., King, M. D., et al., 2002. Variability of absorption and optical properties of key aerosol types observed in worldwide locations. Journal of the Atmospheric Sciences, Volume 59, 590−608.


Eck, T. F., et al., 2001. Characterization of the optical properties of biomass burning aerosols in Zambia during the 1997 ZIBBEE field campaign, Journal of Geophysical Research, Volume 106, 3425– 3448.


Goto, D., Takemura T., Nakajima T., Badarinath K.V.S., 2011. Global aerosol model-derived black carbon concentration and single scattering albedo over Indian region and its comparison with ground observations.  Atmospheric Environment, Volume 45, 3277-3285.


Haywood, J. M., & Ramaswamy, V., 1998. Global sensitivity studies of the direct radiative forcing due to anthropogenic sulfate and black carbon aerosols. Journal of Geophysical Research, 103, 6043−6058.


Haywood, J., and O. Boucher, 2000. Estimates if the direct and indirect radiative forcing due to tropospheric aerosols: a review, Rev. Geophys., 38, 513–543.


Hansen, J., Sato and Ruedy, 1997. Radiative forcing and climate  response, Journal of Geophysical Research, Volume 102,683l-6864.


Hobbs, P.V., Reid, J. S., Kotchenruther, R. A., Ferek,R. J.,&Weiss, R. 1997. Direct radiative forcing by smoke from biomass burning. Science, Volume 275, 1776−1778.


Hsu, N. C., Tsay, S. C., King, M., & Herman, J. R., 2004. Aerosol properties over bright-reflecting source regions. IEEE Transactions on Geoscience and Remote Sensing, Volume 42, 557−569.


Huete , A., K. Didan, T. Miura, E. P. Rodriguez, X. Gao, L. G. Ferreira, 2002. Overview of the radiometric and biophysical performance of the MODIS vegetation indices. Remote Sensing of Environment, Volume 83, 195-213.


Husar, R. B., J. M. Prospero, and L. L. Stowe, 1997: Characterization of tropospheric aerosols over the ocean with the NOAA AVHRR optical thickness operational product. Journal of Geophysical Research, 102, 889-909.


Kaufman, Y. J., R. S. Fraser, R. A. Ferrare, 1990. Satellite Measurements of Large-Scale Air Pollution. Journal of Geophysical Research, Volume 95, 9895-9909.


Intergovernmental Panel on Climate Change (IPCC), 2007, Climate Change 2007: Technical Summary, edited by F. Joos et al., Cambridge Univ. Press, New York.


Kaufman, Y. J., Tanre, D.,O. Dubovik, A. Karnieli, L. A. Remer, 2001. Absorption of sunlight by dust as inferred from satellite and ground-based remote sensing. Geophysical Research, Volume 28, 1479-1482.


Kaufman, Y. J.,Martins, J. V., Remer, L. A., Schoeberl,M. R., and Yamasoe,M. A., 2002a. Satellite retrieval of aerosol absorption over the oceans using sunglint. Geophysical Research Letters, Volume 29, 34.1-34.4, doi:10.1029/2002GL015403.


Kaufman, Y. J., Tanre, D., Boucher, O., 2002b. A satellite view of aerosols in the climate system. Nature, Volume 419, 215−223.


Li, F., A. M. Vogelmann, V. Ramanathan, 2004. Saharan Dust Aerosol Radiative Forcing Measured from Space. Journal of Climate, Volume 17, 2558-2571.


Perez, C., S. Nickovic, J. M. Baldasano, M. Sicard, F. Rocadenbish, and V. E. Cachorro, 2006, A long Saharan dust event over the western Mediterranean : Lidar, Sun Photometer observation, and regional Dust modeling. Journal of Geophysical Research, Volume 111, 16 PP., doi:10.1029/2005JD006579.


Prospero, J., Ginoux, P., Torres, O., Nicholson, S., & Gill, T., 2002. Environmental characterization of global sources of atmospheric soil dust identified with the nimbus 7 total ozone mapping spectrometer (TOMS) Absorbing aerosol product. Reviews of Geophysics, Volume 40, doi:10.1029/2000RG000095.


Schaaf, C. B., F. Gao, A. H. Strahler, W. Lucht, X. Li, T.r Tsang, N. C. Strugnell, X. Zhang, Y. Jin, J. Muller, P. Lewis, M. Barnsley, P.Hobson, M. Disney, G. Roberts, M. Dunderdale, C. Doll, R. P. d'Entremont, B. Hu, S. Liang, J. L. Privette, D. Roy, 2002. First operational BRDF, albedo nadir reflectance products from MODIS. Remote Sensing of Environment, Volume 83,135-148.


Tegen, I., and Lacis, A., 1996. Modeling of particle size distribution and its influence on the radiative properties of mineral dust aerosol. Journal of Geophysical Research, Volume 101, 19237−19244.


Torres, O., Bhartia, P. K., Sinyuk, A., Welton, E. J., & Holben, B., 2005. Total Ozone Mapping Spectrometer measurements of aerosol absorption from space: Comparison to SAFARI 2000 ground-based observations. Journal of Geophysical Research, 110(D10). doi:10.1029/2004JD004611


Vermote, E. F., J. Roger, A. Sinyuk, N. Saleous, O. Dubovik 2007. Fusion of MODIS-MISR aerosol inversion for estimation of aerosol absorption. Remote Sensing of Environment, Volume 107, 81-89.



	指導教授	
      	  林唐煌(Tang-Huang Lin)
      	 	審核日期	2011-8-29
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
