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	摘要(中)	近幾年來，由於高品質連續地震資料的增加與電腦計算能力的提升，利用互相關方法從背景噪聲中提取測站間的格林函數在地震學中已被廣泛的使用。本研究即應用此互相關方法分析臺灣大地電場的連續資料，進而從自然電位中提取與地震波傳遞相關的訊號，藉以探討地震波與電場訊號的耦合情形。本研究使用的測站為本團隊在臺灣島內建置的20個大地電場觀測站，取用的資料為水平方向之即時連續訊號，採樣率為15 Hz，時間段的選取從2013年3月到2014年2月，總共一年的資料長度。在前人的研究中從理論推導上已證明電場訊號的傳遞會伴隨著地震波移動，此現象稱為震電響應，而這類同震波傳播的震電現象，卻從未在大尺度的實際觀測資料中被驗證，本研究則為首次實際觀測到此一現象。在此次研究中顯示：利用互相關方法分析自然電位的資料能夠得到近似P波速度傳播的電場異常。以埔里站為虛擬源（近台灣島的中心點），透過震波的速度分析探討中部臺灣下方反射層的震電訊號，顯示高度震電相關的能量大約出現在深度10到60公里，與前人研究中描述關於臺灣山區下方低電阻帶的範圍大致相同，此發現與前人的理論研究中易發生震電耦合的地質環境十分符合。
	摘要(英)	Recently, using cross-correlation method to extract Green function between seismic stations from ambient noises has been widely used in seismology owing to the rapid growth of seismic data set and the significant improvement of the computing power. In this study, we apply this method to retrieve seismic related signals from the continuous data of the geoelectric field in Taiwan. Geoelectric signals used are from twenty real-time horizontal self-potential stations with 15 Hz sampling rate during March 2013 to February 2014. According to previous studies, it has been theoretically proved that electric signals can be accompanied with the movement of seismic waves, which is known as “seismoelectric response”. However, those co-seismic wave signals are observed in real data from this study for the first time. As a result, we found that the geoelectric field anomalies are highly related to the P wave propagation and those anomalies are sensitive to the geological structures with the fluid presented, which is also stated by the theoretical calculations from previous studies.
	關鍵字(中)	
      	  ★ 震電響應
★ 互相關方法	關鍵字(英)	
      	  ★ seismoelectric response
★ cross-correlation method
	論文目次	摘  要    i

ABSTRACT    ii

謝  誌    iii

目錄    iv

圖目錄    vi

表目錄    viii

第一章    緒論    1

1.1研究動機    1

1.2前人研究    1

1.3本文內容    4

第二章    觀測原理與研究方法    9

2.1全島大地電場的連續監測    10

2.1.1自然電位法    10

2.1.2測站架設    14

2.1.3儀器簡介    15

2.2互相關方法    16

第三章    資料處理與展示    30

3.1資料比對    30

3.2資料處理    32

第四章    結果與討論    41

4.1反射速度分析的原理    41

4.2埔里測站之速度分析    43

4.3理論資料測試與統計測試    50

第五章    結論    73

參考文獻    75

附錄A-各測站資料處理的結果    79

附錄B-2013年3月27日和6月2日的電場異常    86


	參考文獻	Bensen, G. D., M. H. Ritzwoller, M. P. Barmin, A. L. Levshin, F. Lin, M. P. Moschetti, N. M. Shapiro and Y. Yang, Processing seismic ambient noise data to obtain reliable broad-band surface wave dispersion measurements, Geophys. J. Int. 169, 1239–1260, 2007

Bertrand, Edward., Martyn Unsworth, Chih-Wen Chiang, Chow-Son Chen, Chien-Chih Chen, Francis Wu, Ers¸an Türkog˘ lu, Han-Lun Hsu and Graham Hill, Magnetotelluric evidence for thick-skinned tectonics in central Taiwan, Geology, V. 37; no. 8; p. 711–714, 2009

Bertrand, Edward., Martyn J. Unsworth, Chih-Wen Chiang, Chow-Son Chen, Chien-Chih Chen, Francis T. Wu, Ersan Türkoğlu, Han-Lun Hsu and Graham J. Hill, Magnetotelluric imaging beneath the Taiwan orogen: An arc-continent collision, Journal of Geophysical Research, VOL. 117, B01402, 2012

Block, Gareth I. and John G. Harris, Conductivity dependence of seismoelectric wave phenomena in fluid-saturated sediments, Journal of Geophysical Research, VOL. 111, B01304,2006

Garambois, S. and M. Dietrich, Seismoelectric wave conversions in porous media: Field measurements and transfer function analysis, Geophsics, VOL. 66, NO. 5, 2001

Gharibi, M., R.A. Budiman, R.R. Stewart and L.R. Bentley, The coupled seismoelectric wave propagation in porous media: Theoretical background, Crewes Research Report, 2004



Glover, P.W.J and M.D Jackson, Borehole electrokinetics, The Leading Edge, 2010

Lobkis, Oleg I. and Richard L. Weaver, On the emergence of the Green’s function in the correlations of a diffuse field, J. Acoust. Soc. Am. 110 (6), 2001

Naudet, V. and A. Revil, A sandbox experiment to investigate bacteria-mediated redox processes on self-potential signals, Geophisical Research Letters, VOL. 32, L11405, 2005

Nyquist, Jonathan E. and Charles E. Corry, Self-potential: The ugly duckling of

environmental geophysics, The Leading Edge, 2002

Poli, P., M. Campillo, H. Pedersen and LAPNET Working Group, Body-Wave Imaging of Earth’s Mantle Discontinuities from Ambient Seismic Noise, Science 338, 1063, 2012

Pride, S., Governing equations for the coupled electromagnetics and acoustics of porous media, Physical Review B volume 50, number21, 1994

Revil, A. and D. Hermitte, Self-potential signals associated with variations of the hydraulic head during an infiltration experiment, Geophisical Research Letters, VOL. 29, NO. 7, 1106, 2002

Revil, A., L. Cary, Q. Fan, A. Finizola and F. Trolard, Self-potential signals associated with preferential ground water flow pathways in a buried paleo-channel, Geophisical Research Letters, VOL. 32, L07401, 2005

Revil, A., M. Karaoulis, T. Johnson and A. Kemna, Review: Some low-frequency electrical methods for subsurface characterization and monitoring in hydrogeology, Hydrogeology Journal 20: 617–658, 2012





Revil, A., A. Finizola, T. Ricci, E. Delcher, A. Peltier, S. Barde-Cabusson, G. Avard, T. Bailly, L. Bennati, S. Byrdina, J. Colonge, F. Di Gangi, G. Douillet, M. Lupi, J. Letort and E. Tsang Hin Sun, Hydrogeology of Stromboli volcano, Aeolian Islands (Italy) from the interpretation of resistivity tomograms, self-potential, soil temperature and soil CO2 concentration measurements, Geophys. J. Int. 186, 1078–1094, 2011 

Revil, A. and Jardani, A., The Self-Potential Method, Cambridge, 2013

Rizzo, E., B. Suski and A. Revil, Self-potential signals associated with pumping tests experiments, Journal of Geophysical Research, VOL. 109, B10203, 2004

Schuster, G.T., Seismic Interferometry, Cambridge, 2012

Shapiro, Nikolai M., Michel Campillo, Laurent Stehly and Michael H. Ritzwoller, High-Resolution Surface-Wave Tomography from Ambient Seismic Noise, Science 307, 1615, 2005

Slob, E., Roel Snieder and André Revil, Retrieving electric resistivity data from self‐potential measurements by cross‐correlation, Geophisical Research Letters, VOL. 37, L04308, 2010

Snieder, R., Extracting the Green’s function from the correlation of coda waves: A derivation based on stationary phase, Physical Review E 69, 046610, 2004

Snieder, R., Evert Slob and Kees Wapenaar, Lagrangian Green’s function extraction, with applications to potential fields, diffusion and acoustic waves, New Journal of Physics 12, 2010

Strahser, M., L. Jouniaux, P. Sailhac, P.D. Matthey and M. Zillmer, Dependence of seismoelectric amplitudes on water content, Geophys. J. Int. 187, 1378–1392, 2011



Suski, B., A. Revil, K. Titov, P. Konosavsky, M. Voltz, C. Dage`s and O. Huttel, Monitoring of an infiltration experiment using the self-potential Method, Water Resources Research, VOL. 42, W08418,2006

Uyeshima, M., Hisashi Utada and Yasunori Nishida, Network-magnetotelluric method and its first results in central and eastern Hokkaido, NE Japan, Geophys. J. Int. 146, 1–19, 2001

Wapenaar, K., Deyan Draganov, Roel Snieder, Xander Campman and Arie Verdel, Tutorial on seismic interferometry:Part 1 — Basic principles and  applications, Geophysice, VOL. 75, NO. 5, 2010

Weaver, Richard L. and Oleg I. Lobkis, Diffuse fields in open systems and the emergence of the Green’s function (L), J. Acoust. Soc. Am. 116 (5), 2004

Weaver, Richard L., Information from Seismic Noise, Science 307, 1568, 2005

Yilmaz, O.Z., Seismic Data Analysis: Processing, Inversion and Interpretation of Seismic Data, Society of Exploration Geophysicists, 2001

Zhan, Z., Sidao Ni, Don V. Helmberger and Robert W. Clayton, Retrieval of Moho-reflected shear wave arrivals from ambient seismic noise, Geophys. J. Int. 182, 408–420, 2010

徐漢倫，台灣天然電磁場觀測研究，國立中央大學博士論文，2013

劉昕，利用背景噪聲進行面波成像的研究，中國地質大學(北京)本科論文，2009

陳燕玲和辛在勤，台灣地區三維速度構造，氣象學報第四十二卷第二期


	指導教授	
      	  陳建志、郭陳澔(Chien-chih Chen
Hao Kuo-Chen)
      	 	審核日期	2014-7-31
	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



	
