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Abstract 

In recent years, disasters have been remarkably widening the damage area, expanding the damage 

scale, and prolonging the time of damage recovery. One of the causes may be the frequent 

occurrence of complex disasters in which different types of hazards are combined and linked. The 

term of “complex disaster” itself is not bland-new, but its origin is the consequence of changes in 

the natural geo-environment, such as global warming, as well as social structural changes due to 

population decline and aging population. Despite, there are surprisingly few warnings from disaster 

science points of view. This paper focuses on complex disasters, clarifies their causal structure, 
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!{ 10* om,-3¬ÕXR-d[n77Lopqrxstuxk67vówx 

 

 { 11* ,Å]3¬ÕXÒî7R-d[yz7{|}~uvw 

 * µ7:�l���3��kJyz]�,-!\\stJM6.8" 7�Á�-xk6M6.5lyzkJ¹7û)lýþ}XµxC�-3Æ}X��7ÆÇ7�÷d�l~½65XYö÷l{ 123|}Y * �¤78�º8±ÆÇlk�5CN!{ 12!A""JÒî7`1�!:�-3íX1H�û)�!:P-xK!M"JLH�ÿ!35H½6:P-`�7û)3�½65XY����:�xk6)��I�W}XÒî�ºùúû)3�X��l|k65XYÒî��:v���x¹G�G7û)M"3�ð6��DGX�=����*«�7� ]C7S¡��7NõCp�Jùúû)3££X�:)��£¤7¢£¤lôõk65XY��ÆÇlk�ÕGçJP-7¥ 1.5 ¦7��5I�-3¬56��}XY * ÆÇxk6yzkH7:J(B)P-C`1(D4 `�)î§lv�¨©k.Òÿl���Å]ÎÏªÔ37¾F«XJ(C)P-C D4û)î§lS¡k.ÒlGÕXJ(C’)P-C D3�º D4û)î§lS¡k.ÒlGÕXJ(D)P-R-d[ !Iw 0.77Òî7.Òÿlû)7¬3:���ÎÏF«XJ(D’)P-R-d[ !Iw 0.6 7Òî7.Òÿlû)7¬3:���ÎÏF«XJ(E)P-R-d[
Iw!0.77ÒîlP-��3R-®¡!Iw = 0.7"}XJ7 7ild¯CpXYµG¤lÆÇ]°C±wdE¯±}XxJ(B)�(C)�(C’)I8±�²Æ�J(D)�(D’)I8±ùúÆ�J(E)I8�²ÆÇx5ßµx3�XY³´Ë57:ÆÇµ¶·2(D)�(D’)7ÎÏ3íXùúÆ�ÇCpXY�ÿ!lÁÂ�¸¹CÂ6¬�J2º7�»ØÙ"¼zl½Õ6£¤7ÎÏòó3¾D�J¿�7)Ó7R-d[
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 { 12* P-+�-7`1û)�!c�ÿ!c���� !
 !"!#$%&* HÍbcde7MN|¹k6KÍbcde!,-"7±G��3B¤GXû)7MN|3456J�;3¬ÕX89xyzµÎÏ,dµÐ¯3í�µ¶·2lmnkJ1uxÆÇ3456ÑÒk6ÂHY5�G7ÓdÔ3¬56�JA�()3ýþkû)7¯Å|xû)M"�ÕÖ7×Á:ÂDÍ6ÁÂ�JÆÇ:)*�+*7,-wlÌ»65XY�>å�ØùúÆÇ�ÙÎÏÚÛÜ3¬ÕXÝÞÆÇ:ÈLC`�3âäx�½6�XIJqú�FPúÆÇIßP3pXµxIí�àá|kHxâDãXlä�5Yå(x5ßæ[CçIa7Z5lx¤»X7B�¤�J)Tèé[|3êëèé[|I»ì3íD�!56�Xèéa3p�J��3�Xaî�õ7îïx5ßðñúæ[£¤B6�q*lòÂ3kHÆÇ:p�ä�5CpåßY * µGLCÑÒk6ÂHµx7LxÍxkJMN()71uóôx¹7võ7HÍ7q*3íXö÷dø7òùÚl{ 13 3|}Y úFòªC ½HûâIMN()7üýCp�J¹Gl�H¤}þÿx!ÿI"ú#$C|k6pXY¹G¤3Æ}XÆÇ!�xk6q*"7òùÚI%ú#$C|kH úû&CpXYPÒoC:'k������£½HIJêëqr[|xk6J,ò7X(|3Æk6)�7*+¥oIpXY)�µÔÛ,IM-|}Xµx3íXû)7.ú[|�/ú×ÁIMN()C:í�*FFGJ¹G3b5,ò£¤7ÎÏÿ½Õ0GI1'(3�X�ÞJ¹723Ú3456:}C3"�7ëìIpXYP�:¹Gl¸æ}X7C:��J¹G3+»6,ò3x½6:��7=4l56î778¶Î9,lMN()::»h½65XY¹7µxliÝk6:5Õ�5CpåßYÆÇ:A�()`�3JFPúL;ÔÓdwC¹G¤7û)7üýd�Iâäx�XYþÿ7MN|:A304IA;+õCâ<}X7BC:��J½ÕXQ!!ÿ"7·Ô5RÚI=�3{|k6Â65Xüý:æCÂ�Jþÿ7@14l.ÀF«6kLß£¤CpXY¹G¤3ÆkØùúÆÇ:pL�34CpXYFPú�q*Ií�ßPú�ÆÇCpXµxIôvCÂXCpåßYP�lïðX3pH�q*7òùÚlLxÍH7:¹7ô>3íXY 
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!{ 13* MN()71uóôxvõ7HÍ7q*3íXö÷dø7òùÚ !! "#$%&'()*+,-./012&034560789:;<)=(>?)-@A9 BCDE F GH%IJKLMN+OPQRSTS56UVWXYZS56[0\]^_`ab$cd'-Sefg)chiVjkVlm0nM0op)qNMrstuvLNwx$3ryzM{N+>%+-|+}JK~&LM4RS����Z�56����)q�N{<��}56��$��M{N+����OPQ���56����-������� ¡¢YV£¤¥,¦§������¨$cd'-©ª«ab¬4����¨-®¯°±`ab¬4²����¨-³¯´µ`ab-¶·¸¹a-ª\º_¹a0f~et»c-@A0¼½%I056j¾&c¿}(ÀÁIÂÃ+(ÄÅÆÇÈ}�ÉÊË$��M{<-"#0À¾$R</�ÌM{N+>ÍÎI=(ÏªÐ~e$cd'-ÑÒ£ÓÔS56J056Õf~e)cH DÖ0×�w)f2560lm$Ø'M{N+>¼¼)!L-!"&¤(>!!!"#$%D# $ÙV%�&ÚÙ'()ÛÜV*+�,�-e!.�/+��9¡00�1$2�(&<-345 Ý6-77#ÞÞD-BCC8#!B# 9:;'V<�.�(=>0-eß=À&?@-|AB-77#G8B-DE88#!G# ¯CDE(FRWX0��&WXYZ-GHIJ¬KL MÞ F DD HN-77#EMEOEàD-DE8D#!M# P¾QRVá(��Z�0�S&TU)V¤(56-W"£XS×-7#àGG-DEEB#!à# Yª7Z(Z�[ÛÅ0�\&TSÉ]^01 -ÑÒ£ÓÔS56J_`-3a#MD-77#BàOMb-BCD8#!Þ# Yª7Z(OPQcdÑe£Ó)f(ghâi£jk0lmy&|+}no-pYYZ0ÔS¬?q(OPQcdÑe£Ó¬r7 GC F-3a#DGb! -77#BBOBE-BCDE F¬sNt!8# ÏªÐ(£�uvwx)yz/�{|}ãÓ1~�0�fOWQ��0ä�O-��Z�wx�k-�a�#E-! 77#DODM-! DEbB#!b# �ª��VYª7ZV\]^_(��´�å��9£Ó����Z�0¡É��)��(��~�!��¹V3¹V�¹)æ(�Z���80�ç�-W"£ÓTS×m�q-�a�#DE-3a#à-77#MBGOMGE-BCDEt!
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