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AVAILABILITY AND LIMITATION OF SOFTWARE COUNTERMESER FOR 

HEAVY RAIN DISASTER IN SAYO TOWN, 

 HYOGO PREFECTURE IN AUGUST, 2009�
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   In recent years, the importance of software countermeasure on natural disaster, such as heavy rain warning or 

hazard map for flooding, is becoming more and more important.  However, it is impossible to prevent any loss of 

human life in the event of a natural disaster by using such information.  Therefore, it is important that we are aware 

of the availability and limitation of software countermeasure for disaster.  In this study, first, it is examined that how 

the prevention disaster information was released for residents at the time of the local heavy rainfall on August 9, 2009 

which gave the serious damage to Sayo town in Hyogo prefecture.  Second, from the summary of questionnaire on 

this disaster, the difference of conscious for flood disaster between residents in 13 districts in Sayo town is clarified.  

Finally, the improvement of hazard map for flooding distributed by local government is pointed out. 
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 e����tUmaæ) äçÓ¾è)f��Us�vtRT
ma¹�¯h�c�]^��ÿia=i³�É�ij®v��UsYt��p\]²^&ù��|��³ª« �̂�f��Z[p��£�³S�^oh

��� uvwx\âã�� euvwt«�S Z[x\��pW¬ ä®p¯°e0££¢P12 QÕ¡£Qt!" # $%&' (()*+ ,-./0 12345678 9:(;)(* ,-./0 12345<8 9:(')++ =>?@ABCD0EFG(')*%H GIJKL5MNOPQRHS+)(+ TU@A<VW8 9:S+)N* XYZ?P5M[\]^_`aGS+);+H Gbcde5MNf%OPQRHGS()(*gGhiHH GjklmDnopqrstuvogIJwPxyzu{r|}~��H����� ����������S();S XY=>?�o�����]��GS()*+H G���5M*f+%OPQRH%&(+ (N)*S 45<8 ��(*);* TU@A<VW8 ��(�)(( 12<8 ��(�)NS ��IJ�  ��

0

5

10

15 0

5

10

15

20

25

30

35

¡¢ (
m

)

  0:00    12  

£¤¥ (
m

m
/1

0
m

in
)¦§¨ ©ª«¬

10®¯°
8/108/9

  0:00    12:00    12:00    0:00  

±²³´¬µ¶·¸¹±²º»¹¹¼½¾¿¹
ÀÁÂ ÃÄÅÆÅÆÇÈÉÊËÌÍÎÏÐÑÒ

- 490 -



ÓÔÕÖ×ØÙÚÛÜËÝÞßàáâãäËåæçèÛéêëìíîïðÕñêòóËóôïõö÷øËùúûüýþÿ�êË����Ûô��ÜñÖò��Ø	
ö�é��ï��é��ê��Ý��ÀÁ����Ë������Ø����� !"#� �$%&ïØ'(ö�)*Ë+,ýÏ-ý./é01ñÖô�"2Ôé�34ï5ó�êò67ô��ê89,:úï��Üôô;ý'(öý)*<=)*é>"ô'�ç?Ö@AýBõýC�êDEFËCGÊH�I�Ê�IJô���KLØMNOï+PÏÐçQRSÖTUÅJA�V�êòWXô�Y�Ø)*SÖZ[à\]ôé��+^ËÊ_`�V�êò;éaýb*cïdÜÛËef�Øó"éêghFZ[iËjOëìçkýSÖóôï�lê�ÜmØn�êðoçôÖóô;pq�V�êô��ÜñÖòrsøùúAËtsëìËùuvwýx��yÖôØzE{ÏÐý|îSÖ}Ê_~�;AýØ�Ì�Ï�ìïùu1ñ�KLØ1Üý�ÅJAý���sø��ëìïù�1ñÖ��Ø���Ë�Ì�V�êô�Y�Ø��tsý�SÖëìï01ñ���Û�êÕ�����òéÛéØóñÔ��ìïùu1ñ�;Ïøùúý�Ü�Û�êv�ï����êóô�Ø �søý��Ö�ô�"��ï������êô��ÜñÖò�cÜï��éê�hg\]� ýK��; �Ô1Û¡óÔ�Ïï¢Öô�£Õ�Û�ê�ô�"¤ï¥�¦Ûñêò§�Ë)*¨©ËZ[à\]ýx��Øª«ï¬Û�êô�"�;VÖïØsøùú�Ù®¯�V�êóôØ°±'²;÷sc�VLØ³-ï´ÏéÏtµ¶Ë·¸ý¹�Ëï�º~�ý»*�V�ê��Ø¼½¾Ë�Ìýªé�¿À�ÁÂÃÄé��ê;ËôÅÆ1ñÖòóË>"�vwÇ��ØðÈËÉÊçËxmÛL��ÌÍ�)*ÊÎçÏSÖpqÐïVÖòÑ��ØMN���Ø

ÒMN�Ø�Ó�ØÔÕ�ØÖÙÓ�ËU�ï×Ø!IÅÅÙÚ�ÅÓ&éêôóÛ�VLØÊÜHÜôÑÒSÖ�ÝÞÝ�ËvwçßÂcïàáýâã�l��êÛ�"Û�ÕÛÜ��ò�äñýÓ>ØðÈÛÜËëìå�çV�ýSÖË����Ø'ÜËæçôè�çéý+Ì�)*ðoçêëSÖô�" �'%�Ëì�ç;xóôïíî�VÖô��Öòïðñòóôõö÷øôùúöûüýþÿ��MN��Ø��Ësø�Ëvw���V�é�ËÔ#��Lýx���	��ÖìØî
��çâãéØMN�sø�����Lý��SÖê�Ø÷sÛÜ��Óïæ�éêIÅÅÆÚ��Óý�h\�E�� �����ç�

��������
 !��"#��$%��&'�� ()�� *+���,-��./��01�� 20�� *3��456786

9:6
456

�

N

ÀÁ� MN�ËÝ��J

;<=>?

@A B@A C@A D@A E@A F@@AGHIJKLMNOPQIJKRSOTUIJKVROWXIJKLSOYZIJK[O\]IJKVVO^_IJKR`OabIJKcSOdeIJKN`OfgIJKR[OhdIJK[`OijIJKRVOikbIJK[NO

lmnopq lmnoprstq uvwÀÁx h\�E�� yz !÷øË¾{&|}=>?

@A B@A C@A D@A E@A F@@AGHIJKLMNOPQIJKRSOTUIJKVROWXIJKLSOYZIJK[O\]IJKVVO^_IJKR`OabIJKcSOdeIJKN`OfgIJKR[OhdIJK[`OijIJKRVOikbIJK[NO

~��q ~��rstq uvwÀÁ� h\�E�� yz !)*Ë¾{&

- 491 -



�é��Öò� ª�c�Ø���Ë�Ù�~�Ë�8�÷çc�{���?��Ñí·Jý>�êò�µöý�Øª����ÅÅÅ Ë"#Ø�Å���Ù�~�Ë�ÛÜË{���?ØIÅ��õ����ý�l�÷øç����Ö�/ÛÜË�?Ø¡é��L�Å���ýìç��ê�8Ð����c� !�Ù��Å�&ÛÜË�?�VÖò����}�����V�êòóó��ØÀÁ�ýÊSÝ���ôý��yzç�éØ�Ëì�Øî
Ën�ýx����éêò�KØÀÁx�ÀÁ  ýK��¡¢ËÝ� Ë£ýQ¤1ñ��Ö¥¦ßÝË�§�Ø÷çc�çÊé��ÖòÀÁxý÷øË¾{ýx��Ë��yzçÊSòMNOØ��O0ÞË¨ô��ËÝ���©;é��¡ñ~�Ë��cï��Ë�Ì�dÜÛË÷øç÷�êò��Øª«O0Þ���0ËÖjÝ�ç¬���÷øç��ê�

�c�Ù©¼ýô�Ô��KLØ��Ë�Ìï®<ö�;Ë�V�êóôïÕÛÖòÀÁ�ý)*Ë¾{ýx��Ë��yzçÊSòMNO0ÞË¯°Ø±ÝØ�ÓØ²³ËÞÝ��Ø)*éêõïU©´µ�êïØóó�� �'�I¶�=Ë)*;·ÔñÖê�Ø�¸ý¹ö�)*<ý)*éê��óñ>Lº�Û�ê;ËôÅÆ1ñÖòÀÁ»ýØ)*ý¼SÖts{½Ë¾�vwçÊSòr¿À�ØÀÁ�� �)*éê�ô��éêõý¿�Üñê;Ë�Ø��c�±ï)*é�Û�ê,�Ý��ª��ô����Öò+;¾��lê¯°Ý��1�Ø}©éÛíÕ��KÜäØ��Ë�Ì��ÁJýÂqé���Û�ê;ËôÅÆ1ñÖò�cÜË��éê�hg\]� ��Ø÷sÂÊ��ÃÄy��'���¡ËÅÆË«ÇªÈýÉÕñêLØÊé�ÌËý>��¦ó��

ÌÍÎÏÐÑÒÓÔÕÖ×ØÙÚ

ÛÜ ÝÛÜ ÞÛÜ ßÛÜ àÛÜ áÛÛÜâãäåæçèéêëìäåæíîêïðäåæñíêòóäåæçîêôõäåæöê÷øäåæññêùúäåæíûêüýäåæþîêÿ�äåæéûê��äåæíöê�ÿäåæöûê��äåæíñê��ýäåæöéê

��	 ��
��� ��

��������

�� ��� ��� ��� ��� ������ !"#$%&'( !")*&+, !"-)&./ !"#*&01 !"2&34 !"--&56 !")7&89 !":*&;< !"%7&=> !")2&?; !"27&@A !")-&@B9 !"2%&
CDEFGHIJKLMIJKLNLOPQRSTLRSURVWOXMQRVWYTLRVWYNLZ[\]^_ÀÁ» h\�E�� yz !ts{½Ë¾�vw& ÀÁ` h\�E�� yz !tsa¦bË�èµ&cdefghijk

l ml nl ol pl qllrstuvwxyz{|tuv}~z��tuv�}z��tuvw~z��tuv�z��tuv��z��tuv}�z��tuv�~z��tuvy�z��tuv}�z��tuv��z��tuv}�z���tuv�yz

��� ���
����� ¡¢£¤¥¦§¨©ª«¡¢¬¢®¯°±®²³´µ¡¢¶·¸¹¢±¶·¡¢

º»¼½¾¿ÀÁÂÃÄÅÆÇ
ÈÉ ÊÈÉ ËÈÉ ÌÈÉ ÍÈÉ ÎÈÈÉÏÐÑÒÓÎÈÔÕÖ×ÑÒÓÊËÕØÙÑÒÓÚÊÕÛÜÑÒÓÎËÕÝÞÑÒÓßÕàáÑÒÓÚÚÕâãÑÒÓÊÌÕäåÑÒÓÍËÕæçÑÒÓÔÌÕèéÑÒÓÊßÕêæÑÒÓßÌÕëìÑÒÓÊÚÕëíåÑÒÓßÔÕ

Ñîïðñòóôõöð÷øùõúûÑîïðñòüýþÿ�Ñîðñò�������ð�	
�ñò�ð��������ðÿ��ð��û�ò�ð�����ò�ð����û�	 ð!"#$%&' h\�E�� yz (è)*+,-./01 %&23 456789:;< (=>?,@A8BC1

- 492 -



D)EF+)EGHIJKLDMENOPQRSTUVWXYZ[\]̂ Y/0_̀ a?,bcDYde (f0ghi5j1YklHmnUo,N%&p[qrstY-.uvwxy[B?,z{[|+*Y}~;<_�?N]tY-.uvwRq��[��*t�Y�n��Y�-H���E�q���E��E��Y��F�������.����� �����j_��E\YUo�q��Y� Rq¡¢£¤¤¥[£}¦§¨©�ª,��_«¬ kl®¯°±²³qrs�´µ¤¶·̧ ¹qº»� ¼½1£¾¤¤¤¶·¸¹1�*¿À�M*+,NÁ-.uvwYÂÃ[|+*RÄÅUÆÇ,Hq456789:Y;<DcRqÈÉÊF\zË§RÌKqÍÎ[Vs�M*+Ï+©FHÐD,NÑÒÓ[-.[ÔÕ|/0Yz{[|+*Y}~;<_�?NÈÉÊF\[ Ö��×Ø0Ù��f0Ú_ÛÜ,ZHÝ\JKq-.Þß/0Y`aH=nFàá*+,âãHJ+©FHÐD,NÑÒ23[=nFàá,@A8BC[|+*Y}~;<_�?NÈÉÊF\näRJå[ÐE,Hqæ�Y�çD�EÉÊURqèªUÏ+ÉÊFéê�*qæ.ëYìVíîÙïð[ñ?ònäYóôòõ�H�çö÷øHùáòNÑÒ22[úûYüâýø[|öþY}~;<_�?NÈÉÊF\ÿ�Y��[â���EöFàáþöòâãR�õ��Uo�qÉÊ[��þRq´õ¦§YâãHèM_ä�UöòN©ª�E�âýøY	öâãH
��þ
�Ïc�ò��g7��Y��FqìV��YïáFÏòÉ���Y�ÕHY��MòN��� !"#$%&'()

*ÅY456789:;<DcqâãY-.uvw[B?òz{RÌKqVs�MþöÏö÷øHùáEN©©URqrsq¼½q+,ÉÊY-.uvwF��Y��-Féê�q���Y./0Ù12/0H34D5ªD_67?òNÏ8q��-[|öþRqrsq¼½ÉÊ[|öþR9ëcH:;�E<�=>9:Y;<q+,ÉÊ[|öþRq?@AYBCDEFy_söò©FF�EN�GqÉÊHF[67;<_I?NÑÒ2J[qrsÉÊY-.uvwF��-_�?NÁÉÊURqrsKLMFrsNOPYQ��H���[R¬�MþöòN©McY���R	S[ÕÉ�þ8�qú}YTUY��U\q��èY\YRVMþöòNEW�qÝ\ZXFD�YYX?òrstZ[\Y]YB^[ÕÉ?òEôq©YY]YâãR��_X[`_ac¢bÏcÏöFöªc�d_eªN�EqY]Dc����URfgF	ÌhHo�qi5\ÙjZjY.�këY��[Rl�_mª©FHn«�MòNY]�[\Yo�jYpq���HoòHrSstFÏ�þ8�qú}F]TUY��Q[R���F�þYÔõRuvUçÏöN�Eq.�BCÁwHxy�MòtÔ�Y��BC\=nÏÂÃUoòNÑÒ2z[q¼½ÉÊY-.uvwF��-_�?Nú}Y��Y��{�R|}-.uvw[I~�Mþöò��Uo�q34Ï/0_���þöEFöáòNEW�q���[|öþR«¬_�}ò;<Uo�EN���[R¬�Mþöò¼½KLMÙ¼½NOPRq-.uvw[I~�MþöòQ�Uq��Ê��[ÕÉ�þöòN<�QY���F�þR�34Uo�q��?mnHoòN

ÑÒ2J -.uvwF��-�rsÉÊ�

�������

�� ��� ��� ��� ��� ������������������ ¡�¢£���¤ �¥¦����¡�§¨���©�ª«���¤¤�¬��� ®�¯°���±¡�²³����®�´µ��� ©�¶²���©®�·¸��� ¤�·¹°���©��

º»¼½¾¿À ÁÂÃÄÅ¿À ÁÆÇÄÅ¿ÀÈÉÊ ËÌÍÑÒ22 456789:;< úûYüâýø1

- 493 -



ÑÒ2Î[q+,ÉÊY-.uvwF��-_�?NÁÉÊRq-.uvw¿ÀQ[R� ÏÐYBßTW�EEôqÉ-�[R���HÑI�MþöÏöN�D�q©YÉÊHÏÐBßTUoò©F[|öþY×IHÏöEôq Ö©YÉÊR���ÏöÚFöªÒÏHìÓòÔÕ0HoòN©ª�E-.uvwURqÏÐÖ�FèªUÏöÖ�_Ñ�[��þ8K©FHmnUoòN��qÿ�B×�Mþöò-.uvwYØÙ�_RÚ�EN*ÅY456789:URqâãY-.uvwY=n0ÛYz{HèM|5	KÏD�EHqèYÜÝYÞF|[q©ª�E�ß�Ï/012DcKò2àÌG\àácMòN-./0_��ÍÎ[Vs?òEô[\q/0��ëRqá�Ï/0Y12[âáqx¬ãäÙ3s0Yåæj[|öþçÑèé_<E?mnHoòNê�ëìíî/0ïðYñò[��q@A8óôBCYõ»Uoòô�ö0Rqc4÷øhùD|	ú§U>ûü[\ÐD

�Ù?öýU12�Mò�ª[Ï�EN�D�q©M[��9�öóôÎ<HþcMEDFöªFmÿ�\èªU\Ïö©FHqS�¤µ¤µ���[mªrstUY��ô�UYâãY�WDc\�áþKòN�7�BC]^[@A8BC[|öþ\ÙR�åæHoò©F_z{�q12�Mòóôö0_�Ïò Ö�7øÚF�þ�	H?YURÏKq
cY��ÙÉ�UY���67��5YXUþcMEö0_\F[qÍ�Ï\Y[����ªF?ò�����Y Ö�ö��ÚHmnUoòFàáòN�� �Á��U�s�E�7øRq?@AqrstÔ�ô� !BC"����#öEN©©[I�þ$Ø_C��?N%&'(
1) )*+, -./0123456789:6pp.154-16562008.. 

2) ;< =>6?< @6ABCD -EF./12GHIJKLMNOPQR1340ST6UV5WHXYZ[\]^_`abcGdJef12OP4g96hhijklm^6]n n̂i 
3) 
EFo12pqrsGttJKLuvwxyOPz{4g96EFo

,2009| 

4) 
EFoR1}~�6 

http://www.town.sayo.lg.jp/bousai/bousaimap.html, 
EFo

. 

5) 
[\

21
_

8
�`a

9
cGdJ��f�������

, ���, 

2009| ������������

ÑÒ�Î óôuvwF��-�+,ÉÊ�

 

���� ����� ¡¢£¤¥¦§ ©̈

- 494 -


