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ABSTRACT

A global domain is uniformly partitioned into many smaller non-overlapping

sub-domains. Two modifications are made to the hierarchical domain decomposition

method to suit two-dimensional magnetotelluric problems. Under the hierarchical de-

composition, the unknowns are classified into three types: interior, interface, and in-

tersection. Instead of solving the whole domain, these divided systems are successively

solved with the lower and upper (LU) factorization via many smaller sub-systems and

a reduced system. By taking advantage of the finite difference method, the first modifi-

cation is to separate the interface into horizontal and vertical interfaces, and the second

modification is to apply a red-black ordering to the horizontal and vertical interface

system.

The accuracy of the developed technique is first validated with both syn-

thetic and inverted models. At the proper number of sub-domains, the developed tech-

nique is better than solving the whole domain in terms of computational time and

memory, and also has a higher efficiency when the model size increases. Pre-estimating

the memory used leads to a selection of the optimal number of sub-domains prior to

the actual calculation. Thus the trial and error approach for choosing the number of

sub-domains can be avoided. The proposed domain decomposition technique is proven

to be efficient at solving two-dimensional problems and also shows the potential for

solving three-dimensional problems.

KEY WORDS : MAGNETOTELLURIC / FORWARD PROBLEM /

DOMAIN DECOMPOSITION

94 pages

Copyright by Mahidol University



Fac. of Grad. Studies, Mahidol Univ. Thesis / v

¡ÒÃáºè§â´àÁ¹ÍÂèÒ§ÁÕÅÓ´Ñº¢Ñé¹â´Â»ÃÑºá¡éãËéÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ÊÓËÃÑº¡ÒÃá¡é»Ñ­ËÒä»¢éÒ§Ë¹éÒ¢Í§
áÁ¡¹Õâµà·ÅÅÙÃÔ¤ã¹ÊÍ§ÁÔµÔ
AN EFFICIENT MODIFIED HIERARCHICAL DOMAIN DECOMPOSITION FOR

TWO-DIMENSIONAL MAGNETOTELLURIC FORWARD PROBLEMS

¸ÇÑª ÃèØ§ÍÃØ³ÇÃÃ³ 5036994 SCPY/M

Ç·.Á. (¿ÔÊÔ¡Êì)

¤³Ð¡ÃÃÁ¡ÒÃ·Õè»ÃÖ¡ÉÒÇÔ·ÂÒ¹Ô¾¹¸ì : ÇÕÃÐªÑÂ ÊÔÃÔ¾Ñ¹¸ìÇÃÒÀÃ³ì, Ph.D. (GEOPHYSICS),

¾ÔàªÉ° ¡Ô¨¸ÒÃÒ, Ph.D. (ASTROPHYSICS), ÇÔ·ÙÃ ª×è¹ÇªÔÃÈÔÃÔ, Ph.D. (PHYSICS)

º·¤Ñ´Â�Í

â´àÁ¹·Ñé§ËÁ´¶Ù¡áºè§à»ç¹â´àÁ¹ÂèÍÂ·ÕèÁÕ¢¹Ò´à·èÒ¡Ñ¹ ¡ÒÃáºè§â´àÁ¹ÍÂèÒ§ÁÕÅÓ´Ñº
¢Ñé¹ä´é¶Ù¡»ÃÑºà»ÅÕèÂ¹ÊÍ§ÍÂèÒ§à¾×èÍãËéàËÁÒÐÊÁ¡Ñº¡ÒÃá¡é»Ñ­ËÒä»¢éÒ§Ë¹éÒ¢Í§áÁ¡¹Õâµà·ÅÅÙÃÔ¤
ã¹¡ÒÃáºè§â´àÁ¹ÍÂèÒ§ÁÕÅÓ´Ñº¹Ñé¹µÑÇá»Ã¶Ù¡áºè§ÍÍ¡à»ç¹ÊÒÁª¹Ô´¤×Í µÑÇá»ÃÀÒÂã¹ µÑÇá»Ãº¹
ÃÍÂµèÍ áÅÐµÑÇá»Ãº¹¨Ø´µÑ´ áÅÐâ´ÂÍÒÈÑÂ¢éÍ´Õ¢Í§ä¿ä¹µì´Ô¿à¿ÍÃìàÃ¹µì ¡ÒÃ»ÃÑºà»ÅÕèÂ¹·ÕèË¹Öè§
¤×Í¡ÒÃáºè§ÃÍÂµèÍÍÍ¡à»ç¹ÃÍÂµèÍã¹á¹ÇÃÒºáÅÐÃÍÂµèÍã¹á¹ÇµÑé§ ¡ÒÃ»ÃÑºà»ÅÕèÂ¹·ÕèÊÍ§¤×Í
¡ÒÃ»ÃÐÂØ¡µìãªé¡ÒÃ¡ÓË¹´ÊÕá´§áÅÐ´Óà¾×èÍãªéá¡é»Ñ­ËÒ¢Í§ÃÍÂµèÍ·Ñé§ã¹á¹ÇÃÒºáÅÐã¹á¹ÇµÑé§

ÇÔ¸Õ·Õè¾Ñ²¹Ò¢Öé¹ÁÒ¹Õé¶Ù¡¹Óä»ãªéá¡é»Ñ­ËÒ¨Ò¡áºº¨ÓÅÍ§ÊÑ§à¤ÃÒÐËìáÅÐáºº¨ÓÅÍ§·Õè
ä´é¨Ò¡¡ÒÃá¡é»Ñ­ËÒÂéÍ¹¡ÅÑºà¾×èÍ·´ÊÍº¤ÇÒÁ¶Ù¡µéÍ§ áÅÐàÁ×èÍâ´àÁ¹ÂèÍÂÁÕ¨Ó¹Ç¹àËÁÒÐÊÁ
ÇÔ¸Õ·Õè¾Ñ²¹Ò¢Öé¹ÁÒ¹ÕéãËé¼Å·Õè´Õ¡ÇèÒ¡ÒÃá¡é»Ñ­ËÒ·Ñé§â´àÁ¹ã¹á§è¢Í§àÇÅÒáÅÐË¹èÇÂ¤ÇÒÁ¨Ó·Õèãªé
¹Í¡¨Ò¡¹ÕéÇÔ¸Õ·Õè¾Ñ²¹Ò¢Öé¹ÂÑ§ãËé»ÃÐÊÔ·¸ÔÀÒ¾·Õè´Õ¢Öé¹ àÁ×èÍâÁà´ÅÁÕ¢¹Ò´ãË­è ¨Ò¡¡ÒÃ·Õè¨Ó¹Ç¹
Ë¹èÇÂ¤ÇÒÁ¨Ó·ÕèãªéÊÒÁÒÃ¶»ÃÐÁÒ³ä´éÅèÇ§Ë¹éÒ¨Ö§¹Óä»ÊÙè¡ÒÃàÅ×Í¡¨Ó¹Ç¹â´àÁ¹ÂèÍÂ·ÕèãËé¼Å´Õ·Õè
ÊØ´ ´Ñ§¹Ñé¹àÃÒ¨Ö§ÊÒÁÒÃ¶ËÅÕ¡àÅÕèÂ§¡ÒÃÅÍ§¼Ô´ÅÍ§¶Ù¡ã¹¡ÒÃàÅ×Í¡¨Ó¹Ç¹â´àÁ¹ÂèÍÂä´é ´éÇÂàËµØ¹Õé
ÇÔ¸Õ·Õè¹ÓàÊ¹Í¨Ö§à»ç¹ÇÔ¸Õ·ÕèÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ã¹¡ÒÃá¡é»Ñ­ËÒÊÍ§ÁÔµÔ áÅÐÁÕÈÑ¡ÂÀÒ¾·Õè¨Ð¹Óä»ãªé¡Ñº
»Ñ­ËÒÊÒÁÁÔµÔ

94 Ë¹�Ò

Copyright by Mahidol University




