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Abstract 
 

Technology transfer project for dealing with natural disasters with a database system, 
research knowledge management and technology transfer for utilization, aims to transfer 
technology to deal with natural disasters and build a prototype area to cope with natural 
disasters with a database system,ȮThe target groups are Sub+district Administrative Organization 
officers of Tamode, Napakor, and Jong Tanon, Phattalung Province, community members, 
village health volunteers, and subdistrict health promotion hospitals,ȮThe project consists of 9 
activities, namely 1'Ȯproviding knowledge, principle,Ȯand theories of disaster management 2'Ȯ
introducing database system programs in coping with natural disasters 3'Ȯtraining on the use 
of global position tools, and data collecting forms 4'Ȯcollecting data in the study areas and 
verifying the completeness of the obtained information 5'Ȯtraining on input data into database 
system program and input real collected field data 6'Ȯexperimenting with the natural disaster 
database system 7'Ȯmonitoring the implementation of the database systemȮin coping with 
natural disasters 8'Ȯpractising skills for being up to date database system and 9'Ȯtranscribing 
knowledge on how to be up to date database system and implementation,ȮThese activities 
led to obtaining prototype areas for implementing technology of natural disaster preparedness 
with a database system, a database for coping with natural disasters being appropriate with 
the context of the areas, project participants have skills in using natural disaster preparedness 
database systems,ȮThis approach is to sustainably strengthen human security in disaster 
situations consistent with integrative ministry+level disaster prevention and mitigation action 
plan in the aspect of disaster management, The Twelfth National Economic and Social 
Development Plan &2017 ůȮ2021', and a Strategic Plan of the Department of Disaster Prevention 
and Mitigation &2017 ůȮ2021'Ȯemphasizing on increasing and building the capacity of 
communities to adapt and prepare to cope with natural disasters, and in line with human 
security strategy &2013 +Ȯ2023'8Ȯa knowledge strategy tactic, 1,2 data development and risk 
population group data system,ȮIn addition, the purpose of a knowledge strategy tactic is for 
organizations, institutes, and risk population groups to have knowledge and understanding of 
risk, and how to deal with various types of risks,Ȯ 
KeywordsȮ8Ȯdisaster management,Ȯflood, database system 
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ĭĪĪňŗȮ1  

ĭĪĬŜŅ 
 

1,1 ľĸńĔĔŅĶŏľĨŋįĸ 
ŒĬĝƞĺĚĪĻĺĶĶļĪňŗįƞŅĬĴŅȮIntergovernmental Panel on Climate Change &IPCC'Ȯ&2001'ȮœħƟ

ĬŜŅŏĽĬŀĺƞŅȮĴňĔŅĶĻŉĔļŅĨńĺĭƞĚĝňŘĪŅĚĽĳŅıŀŅĔŅĻĪňŗĭƞĚĭŀĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻĕŀĚőĸĔȮĪńŘĚŀŋĦľĳŌĴŇȮ

ĮĶŇĴŅĦĬŘŜŅİĬȮėĸŊŗĬėĺŅĴĶƟŀĬȮŐĸŃĔŅĶĸŃĸŅĵĕŀĚĳŌŏĕŅĬŘŜŅŐĕŖĚȮıĭĺƞŅȮŒĬĝƞĺĚĮƖ 1906 ůȮ2005ȮŀŋĦľĳŌĴŇŏĜĸňŗĵ

őĸĔŏıŇŗĴĽŌĚĕŉŘĬ 0,74 ŀĚĻŅŏĞĸŏĞňĵĽȮĔŅĶŏıŇŗĴĕŉŘĬĕŀĚŀŋĦľĳŌĴŇŏĜĸňŗĵĪŜŅŒľƟĽĳŅıĪŅĚĔŅĵĳŅıŏĮĸňŗĵĬŐĮĸĚŐĸŃ

ĽƞĚįĸĔĶŃĪĭőħĵĨĶĚĨƞŀĺńĢěńĔĶĬŘŜŅȮĪŜŅŒľƟŀńĨĶŅĔŅĶĶŃŏľĵĕŀĚĬŘŜŅŒĬŐľĸƞĚĔńĔŏĔŖĭĬŘŜŅŏĮĸňŗĵĬŐĮĸĚȮŒĬıŊŘĬĪňŗĪňŗĴň

ŐľĸƞĚĔńĔŏĔŖĭĬŘŜŅĨŅĴīĶĶĴĝŅĨŇěŜŅĬĺĬĴŅĔȮĔŅĶĶŃŏľĵŐĸŃĔŅĶėŅĵĬŘŜŅĕŀĚıŊĝěŃŏıŇŗĴĕŉŘĬŐĸŃŏĮƦĬœĮŀĵƞŅĚĶĺħŏĶŖĺȮ

ŏĴŊŗŀĮĶŇĴŅĦœŀĬŘŜŅŐĸŃėĺŅĴĝŊŘĬŒĬŀŅĔŅĻŏıŇŗĴĴŅĔĕŉŘĬȮěŃĽƞĚįĸĨƞŀĔŅĶĔƞŀĨńĺĕŀĚıŅĵŋĪňŗĴňėĺŅĴĶŋĬŐĶĚĴŅĔĕŉŘĬȮĽƞĺĬ

ıŊŘĬĪňŗĪňŗĴňŐľĸƞĚĔńĔŏĔŖĭĬŘŜŅĨŅĴīĶĶĴĝŅĨŇĬƟŀĵȮĔŅĶĶŃŏľĵĕŀĚĬŘŜŅŀĵƞŅĚĶĺħŏĶŖĺĽƞĚįĸŒľƟŐľĸƞĚĬŘŜŅŐľƟĚŏľŊŀħȮŏĴŊŗŀ

ėĺŅĴĝŊŘĬŒĬŀŅĔŅĻĸħĬƟŀĵĸĚĮĶŇĴŅĦĬŘŜŅİĬĪňŗĨĔĽŌƞıŊŘĬőĸĔěŃĸħĬƟŀĵĸĚěĬŏĔŇħŏĮƦĬĳńĵŐĸƟĚȮĕĦŃŏħňĵĺĔńĬŀńĨĶŅ

ĔŅĶŏĔŇħėĸŊŗĬėĺŅĴĶƟŀĬŏıŇŗĴĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃěŜŅĬĺĬėŊĬĪňŗĴňŀŅĔŅĻĶƟŀĬĔĺƞŅĮĔĨŇŏıŇŗĴěŜŅĬĺĬĕŉŘĬȮěŅĔĕƟŀĴŌĸ

ĪŅĚĽĩŇĨŇıĭĺƞŅȮĔŅĶŏĔŇħıŅĵŋőĞĬĶƟŀĬŐĸŃŏŁŀĶƢĶŇŏėĬĴňėĺŅĴĶŋĬŐĶĚŐĸŃėĺŅĴĩňŗŏıŇŗĴĕŉŘĬȮŐĨƞĸŃėĶńŘĚĔƞŀŒľƟŏĔŇħĮƤĠľŅ

ĬŘŜŅĪƞĺĴĨŅĴĴŅȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĪĺňĮŏŀŏĝňĵĪňŗĮĶŃĽĭĮƤĠľŅĬŘŜŅĪƞĺĴĴŅĔĔĺƞŅĳŌĴŇĳŅėŀŊŗĬŕȮŏĬŊŗŀĚěŅĔĨńŘĚŀĵŌƞŒĬŏĕĨ

ıŊŘĬĪňŗĶƟŀĬĝŊŘĬŐĸŃĴňĪňŗĶŅĭĸŋƞĴŐĴƞĬŘŜŅěŜŅĬĺĬĴŅĔȮ&IPCC, 2001' 

ĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻľĶŊŀėĺŅĴŐĮĶĮĶĺĬĕŀĚĽĳŅıŀŅĔŅĻĪňŗŏĔŇħĕŉŘĬȮĮĶŅĔĢŒĬĶŌĮŐĭĭ

ĕŀĚĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇĪńŘĚĬŘŜŅĪƞĺĴȮħŇĬĩĸƞĴȮĸĴıŅĵŋȮŐĸŃĳńĵŐĸƟĚȮĴňŐĬĺőĬƟĴėĺŅĴĶŋĬŐĶĚŐĸŃėĺŅĴĩňŗŏıŇŗĴĴŅĔ

ĕŉŘĬȮĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇĪńŘĚŀŋĪĔĳńĵȮĺŅĨĳńĵȮħŇĬőėĸĬĩĸƞĴȮŐĸŃĳńĵŐĸƟĚȮĪňŗŏĔŇħĕŉŘĬŒĬıŊŘĬĪňŗĩŊŀŏĮƦĬĳńĵėŋĔėŅĴĕŀĚ

ĴĬŋļĵƢĪňŗœĴƞŀŅěľĸňĔŏĸňŗĵĚœħƟȮŏĔŇħĕŉŘĬĪŋĔĮƖĴŅĔĭƟŅĚĬƟŀĵĭƟŅĚŐĨĔĨƞŅĚĔńĬȮĭŅĚĮƖŏĔŇħĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇėĶŀĭėĸŋĴ

ıŊŘĬĪňŗŏĮƦĬĭĶŇŏĺĦĔĺƟŅĚȮŀĵƞŅĚŒĬĮƖȮı,Ļ,Ȯ0332ȮĩŊŀŏĮƦĬĮƖŐľƞĚĴľŅŀŋĪĔĳńĵȮŏĔŇħŀŋĪĔĳńĵŒĬľĸŅĵıŊŘĬĪňŗėĶŀĭėĸŋĴ

ĔĺƞŅȮ65 ěńĚľĺńħȮĴňįŌƟŏĽňĵĝňĺŇĨĴŅĔĔĺƞŅȮ800 ėĬȮŐĸŃĮĶŃĝŅĝĬŏħŊŀħĶƟŀĬĴŅĔĔĺƞŅȮ12,000,000 ėĬȮėĬĨĔĚŅĬ

ĴŅĔĔĺƞŅȮ600,000 ėĬȮŏĻĶļģĔŇěœħƟĶńĭįĸĔĶŃĪĭėŇħŏĮƦĬĴŌĸėƞŅėĺŅĴŏĽňĵľŅĵĴŅĔĔĺƞŅȮ14 ĸƟŅĬĸƟŅĬĭŅĪȮėĺŅĴ

ŏĽňĵľŅĵěŅĔĴľŅŀŋĪĔĳńĵŒĬėĶńŘĚĬňŘĩŊŀŏĮƦĬėĺŅĴŏĽňĵľŅĵĕńŘĬľŅĵĬŃȮŏĮƦĬėĺŅĴŏĽňĵľŅĵŀńĬħńĭȮ4 ĕŀĚőĸĔȮ

&ėĦŃĪŜŅĚŅĬĽńĚŏėĶŅŃľƢĭĪŏĶňĵĬĔŅĶĶńĭĴŊŀŀĳŇĴľŅŀŋĪĔĳńĵ, 2554,ȮĬ,Ȯ6'ȮĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇĬńĭĺńĬěŃ

ėŋĔėŅĴėĺŅĴĴńŗĬėĚĕŀĚőĸĔŐĸŃĴĬŋļĵĝŅĨŇĴŅĔĕŉŘĬȮĽŇŗĚĪňŗĪŜŅœħƟȮėŊŀȮĔŅĶĮƚŀĚĔńĬŏıŊŗŀŒľƟœħƟĶńĭįĸĔĶŃĪĭĬƟŀĵĪňŗĽŋħȮĪňŗ

įƞŅĬĴŅįŌƟĺŇěńĵœħƟıńĥĬŅĶŃĭĭģŅĬĕƟŀĴŌĸĔĸŋƞĴŏĮĶŅŃĭŅĚĽŜŅľĶńĭĔŅĶĺŅĚŐįĬĸħėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇȮĞŉŗĚ
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ħŜŅŏĬŇĬĔŅĶŒĬĮƖı,Ļ,Ȯ0340ȮŒĬıŊŘĬĪňŗĨŜŅĭĸıŃĨĚȮŀŜŅŏĳŀľŅħŒľĠƞȮěńĚľĺńħĽĚĕĸŅȮĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀıńĥĬŅĶŃĭĭ

ģŅĬĕƟŀĴŌĸĔĸŋƞĴŏĮĶŅŃĭŅĚĽŜŅľĶńĭĺŅĚŐįĬĸħėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇȮŐĸŃĻŉĔļŅįĸŏĭŊŘŀĚĨƟĬěŅĔĔŅĶŒĝƟģŅĬĕƟŀĴŌĸ 
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ı,Ļ,0334+0344ȮŒĬĵŋĪīĻŅĽĨĶƢėĺŅĴĶŌƟȮĔĸĵŋĪīƢȮ/,0ȮıńĥĬŅĕƟŀĴŌĸŐĸŃĶŃĭĭĕƟŀĴŌĸĮĶŃĝŅĔĶĔĸŋƞĴŏĽňŗĵĚȮ

ŏĮƚŅĮĶŃĽĚėƢĕŀĚĵŋĪīĻŅĽĨĶƢėĺŅĴĶŌƟĶŃĭŋœĺƟĺƞŅȮľĬƞĺĵĚŅĬŀĚėƢĔĶŐĸŃĮĶŃĝŅĔĶĔĸŋƞĴŏĽňŗĵĚĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒě

ŏĔňŗĵĺĔńĭėĺŅĴĴńŗĬėĚĕŀĚĴĬŋļĵƢȮĽŅĴŅĶĩĔŜŅľĬħĪŅĚŏĸŊŀĔĔŅĶıńĥĬŅĭĬģŅĬĔŅĶĴňĽƞĺĬĶƞĺĴȮŐĸŃĴňĶŃĭĭĕƟŀĴŌĸ

ĽĬńĭĽĬŋĬȮĞŉŗĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚőėĶĚĔŅĶĬňŘŏĮƦĬœĮĨŅĴŏĮƚŅĮĶŃĽĚėƢĕŀĚĵŋĪīĻŅĽĨĶƢħńĚĔĸƞŅĺȮŐĸŃŏĮƦĬĔŅĶ

ŏĽĶŇĴĽĶƟŅĚėĺŅĴĴńŗĬėĚŒĬĴĬŋļĵƢŒĬĽĩŅĬĔŅĶĦƢĳńĵıŇĭńĨŇœħƟŀĵƞŅĚĵńŗĚĵŊĬ 

 

1,2 ĺńĨĩŋĮĶŃĽĚėƢ 

/'ȮŏıŊŗŀĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇħƟĺĵĶŃĭĭģŅĬĕƟŀĴŌĸ 

0'ȮŏıŊŗŀĽĶƟŅĚıŊŘĬĪňŗĨƟĬŐĭĭĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇħƟĺĵĶŃĭĭģŅĬĕƟŀĴŌĸȮ 
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1,3 ĕŀĭŏĕĨĕŀĚĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵň 

1,3,/ȮĕŀĭŏĕĨŏĝŇĚŏĬŊŘŀľŅ 
ĕŀĭŏĕĨŏĝŇĚŏĬŊŘŀľŅŒĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇħƟĺĵĶŃĭĭģŅĬĕƟŀĴŌĸ

ėĶŀĭėĸŋĴĮĶŃŏħŖĬħńĚĨƞŀœĮĬňŘ 
 /'ȮħƟŅĬĔŅĵĳŅıŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮĮĶŃĔŀĭħƟĺĵȮľĬŉŗĚħƟŅĬĔŅĵĳŅıȮŏĔňŗĵĺĕƟŀĚĔńĭĕƟŀĴŌĸħƟŅĬŐľĸƞĚ

ĬŘŜŅȮıŊŘĬĪňŗĮƙŅœĴƟȮőĶĚŏĶňĵĬȮĽĩŅĬĪňŗĽŜŅėńĠȮĸńĔļĦŃĳŌĴŇĮĶŃŏĪĻȮĕŀĭŏĕĨĔŅĶĮĔėĶŀĚȮŏĮƦĬĨƟĬȮŐĸŃĽŀĚȮĕƟŀĴŌĸħƟŅĬ

őėĶĚĽĶƟŅĚŏĔňŗĵĺĔńĭĭƟŅĬȮŐĸŃŏĽƟĬĪŅĚěĶŅěĶŒĬĝŋĴĝĬȮ 

 0'ȮħƟŅĬĮĶŃĝŅĔĶȮ&ĔĸŋƞĴŏĮĶŅŃĭŅĚ'ȮŏĔňŗĵĺĕƟŀĚĔńĭőĶėĮĶŃěŜŅĨńĺȮĽĩŅĬĔŅĶĶńĔļŅȮŐĸŃĕƟŀĴŌĸĮĶŃĺńĨŇĔŅĶ

ĶńĔļŅ 

 1'ȮħƟŅĬŏĻĶļģĔŇěȮŏĔňŗĵĺĕƟŀĚĔńĭĕƟŀĴŌĸŏĻĶļģĔŇěĶŃħńĭėĶńĺŏĶŊŀĬȮĶŅĵœħƟȮŀŅĝňıȮŀŋĮĔĶĦƢŏėĶŊŗŀĚŒĝƟŐĸŃĪŜŅ

ĴŅľŅĔŇĬȮĵŅĬıŅľĬŃ 

 2'ȮħƟŅĬĽńĚėĴȮĮĶŃĔŀĭħƟĺĵȮľĬŉŗĚȮĕƟŀĴŌĸľĬƞĺĵĚŅĬĶŅĝĔŅĶŒĬıŊŘĬĪňŗŐĸŃĭĪĭŅĪĔŅĶěńħĔŅĶŀŋĪĔĳńĵȮ

œħƟŐĔƞȮĽĩŅĬňĨŜŅĶĺěȮĽĩŅĬňħńĭŏıĸŇĚȮĽĩŅĬıĵŅĭŅĸȮĨĸŅħȮŏĮƦĬĨƟĬȮĽŀĚȮĕƟŀĴŌĸĔĸŋƞĴŀĚėƢĔĶŐĸŃŏėĶŊŀĕƞŅĵŒĬĝŋĴĝĬȮ 

 3'ȮħƟŅĬŀŋĪĔĳńĵŐĸŃĔŅĶěńħĔŅĶŒĬıŊŘĬĪňŗŒĬŀħňĨȮĮĶŃĔŀĭħƟĺĵȮľĬŉŗĚĕƟŀĴŌĸŀŋĪĔĳńĵŒĬĝƞĺĚľƟŅĮƖĪňŗįƞŅĬĴŅȮ

ĽŀĚȮěŋħĬńħıĭȮĽŅĴȮěŋħŀıĵıȮĽňŗȮŏĽƟĬĪŅĚŀıĵıȮľƟŅȮıŊŘĬĪňŗŏĽňŗĵĚľĶŊŀěŋħŏĽňŗĵĚȮľĔȮŀŋĮĔĶĦƢŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬȮ

ŏěŖħȮĪňŗĨńŘĚĭƟŅĬŐĔĬĬŜŅľĶŊŀįŌƟĬŜŅĝŋĴĝĬȮŐĸŃŐĮħȮĪňŗĨńŘĚľĬƞĺĵĚŅĬĪňŗŒľƟėĺŅĴĝƞĺĵŏľĸŊŀ 

 
1,3,0ȮĕŀĭŏĕĨħƟŅĬŏĺĸŅ 
ĚŅĬĺŇěńĵĬňŘŒĝƟĶŃĵŃŏĺĸŅȮ/0ȮŏħŊŀĬ 
 
1,3,1ȮĕŀĭŏĕĨŏĝŇĚıŊŘĬĪňŗȮ 
ıŊŘĬĪňŗĪňŗĮĶŃĽĭŐĸŃœħƟĶńĭįĸĔĶŃĪĭěŅĔĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇŏĮƦĬĮĶŃěŜŅȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŀŋĪĔĳńĵȮ

ħńĚĬńŘĬıŊŘĬĪňŗŏĮƚŅľĴŅĵėŊŀȮıŊŘĬĪňŗěńĚľĺńħıńĪĸŋĚěŜŅĬĺĬȮ1ȮĨŜŅĭĸȮėĶŀĭėĸŋĴıŊŘĬĪňŗĨƟĬĬŘŜŅȮĔĸŅĚĬŘŜŅȮŐĸŃĮĸŅĵĬŘŜŅȮėŊŀȮ
ĨŜŅĭĸĨŃőľĴħȮŀŜŅŏĳŀĨŃőľĴħȮĨŜŅĭĸěŀĚĩĬĬȮŀŜŅŏĳŀŏĕŅĝńĵĽĬȮŐĸŃĨŜŅĭĸĬŅĮŃĕŀȮŀŜŅŏĳŀĭŅĚŐĔƟĺ 
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1,4 ŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬ 

ȮȮȮĨŅĶŅĚĪňŗȮ/+/ȮŐĽħĚŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬ 

ĔŇěĔĶĶĴ 

ŏħŊŀĬ 

Ĵ,ė,

43 

Ĕ,ı, Ĵň,ė, ŏĴ,ĵ, ı,ė, ĴŇ,ĵ, Ĕ,ė, Ľ,ė, Ĕ,ĵ, Ĩ,Ĩ, ı,ĵ, ī,ė, 

43 

ĺńĨĩŋĮĶŃĽĚėƢĪňŗȮ/ȮŏıŊŗŀĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇħƟĺĵĶŃĭĭģŅĬĕƟŀĴŌĸ 

ĔŇěĔĶĶĴĪňŗȮ/ 

/'ȮĔŅĶĩƞŅĵĪŀħŀĚėƢ

ėĺŅĴĶŌƟħƟŅĬĳńĵıŇĭńĨŇĪŅĚ

īĶĶĴĝŅĨŇŐĸŃĔŅĶĶńĭĴŊŀȮ

ŐĸŃĶŃĭĭģŅĬĕƟŀĴŌĸ 

            

0'ȮĔŅĶĮĶŃŏĴŇĬŀĚėƢėĺŅĴĶŌƟ

ĔŅĶĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇ

ŐĸŃĔŅĶĶńĭĴŊŀȮŐĸŃĶŃĭĭ

ģŅĬĕƟŀĴŌĸ 

            

ĔŇěĔĶĶĴĪňŗȮ0 

/'ȮĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟȮ

őĮĶŐĔĶĴĶŃĭĭģŅĬĕƟŀĴŌĸ

ŒĬĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚ

īĶĶĴĝŅĨŇ 

            

0'ȮĔŅĶĮĶŃŏĴŇĬŀĚėƢėĺŅĴĶŌƟ

őĮĶŐĔĶĴĶŃĭĭģŅĬĕƟŀĴŌĸ

ŒĬĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚ

īĶĶĴĝŅĨŇ 
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ĔŇěĔĶĶĴ 
ŏħŊŀĬ 

Ĵ,ė, Ĕ,ı, Ĵň,ė, ŏĴ,ĵ, ı,ė, ĴŇ,ĵ, Ĕ,ė, Ľ,ė, Ĕ,ĵ, Ĩ,ė, ı,ĵ, ī,ė, 

ĺńĨĩŋĮĶŃĽĚėƢĪňŗȮ0ȮŏıŊŗŀĽĶƟŅĚıŊŘĬĪňŗĨƟĬŐĭĭĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇħƟĺĵĶŃĭĭģŅĬĕƟŀĴŌĸȮ 

ĔŇěĔĶĶĴĪňŗȮ1 

/'ȮĔŅĶİƗĔĪńĔļŃĔŅĶŒĝƟ

ŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬŒĬĔŅĶ

ŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸȮ

ĮĶŃĔŀĭħƟĺĵ 

+ȮŏėĶŊŗŀĚĶŃĭŋĨŜŅŐľĬƞĚĭĬ

ıŊŘĬőĸĔȮGlobal Positioning 

System ; GPS'Ȯ 

+ȮŐĭĭŏĔŖĭĕƟŀĴŌĸȮĪńŘĚŒĬ

ĶŃħńĭĝŋĴĝĬ-ĨŜŅĭĸȮ

ėĶńĺŏĶŊŀĬȮŐĸŃĶŃħńĭ

ĭŋėėĸ 

            

0'ȮĔŅĶĮĶŃŏĴŇĬĪńĔļŃĔŅĶ

ŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬŒĬ

ĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸȮĪńŘĚ

ŏėĶŊŗŀĚ GPSȮŐĸŃŐĭĭŏĔŖĭ

ĕƟŀĴŌĸ 

            

ĔŇěĔĶĶĴĪňŗȮ2 

/'ȮĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸ

ŒĬıŊŘĬĪňŗȮőħĵŒĝƟŏėĶŊŗŀĚȮGPS 

ŐĸŃŐĭĭŏĔŖĭĕƟŀĴŌĸȮĪńŘĚŒĬ

ĶŃħńĭĝŋĴĝĬ-ĨŜŅĭĸȮ

ėĶńĺŏĶŊŀĬȮŐĸŃĶŃħńĭĭŋėėĸȮ 

            

0'ȮĔŅĶĨĶĺěĽŀĭėĺŅĴ

ĽĴĭŌĶĦƢȮĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸ

ĪńŘĚľĴħĪňŗŏĔŖĭĶĺĭĶĺĴĴŅ 

 

 

            

ĔŇěĔĶĶĴ ŏħŊŀĬ 



ĽŜŅĬńĔĚŅĬĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,' 

7 
 

 
 

Ĵ,ė, Ĕ,ı, Ĵň,ė, ŏĴ,ĵ, ı,ė, ĴŇ,ĵ, Ĕ,ė, Ľ,ė, Ĕ,ĵ, Ĩ,ė, ı,ĵ, ī,ė,43+

Ĵ,ė,44 

ĔŇěĔĶĶĴĪňŗȮ3 

/'ȮĔŅĶİƗĔĪńĔļŃĔŅĶ

ĬŜŅŏĕƟŅĕƟŀĴŌĸŒĬőĮĶŐĔĶĴ

ĶŃĭĭģŅĬĕƟŀĴŌĸıĶƟŀĴ

ĬŜŅŏĕƟŅĕƟŀĴŌĸŒĬıŊŘĬĪňŗĪňŗœħƟ

ěŅĔĔŅĶŏĔŖĭĶĺĭĶĺĴěĶŇĚ

ŒĬŐĨƞĸŃıŊŘĬĪňŗ 

            

0'ȮĔŅĶĮĶŃŏĴŇĬĪńĔļŃĔŅĶ

ĬŜŅŏĕƟŅĕƟŀĴŌĸŒĬőĮĶŐĔĶĴ

ĶŃĭĭģŅĬĕƟŀĴŌĸ 

            

ĔŇěĔĶĶĴĪňŗȮ4 

/'ȮĔŅĶĪħĸŀĚŒĝƟĶŃĭĭ

ģŅĬĕƟŀĴŌĸĶńĭĴŊŀĳńĵıŇĭńĨŇ

ĪŅĚīĶĶĴĝŅĨŇ 

            

0'ȮĔŅĶĮĶŃŏĴŇĬĔŅĶ

ĪħĸŀĚŒĝƟĶŃĭĭģŅĬĕƟŀĴŌĸ

ĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚ

īĶĶĴĝŅĨŇ 

            

ĔŇěĔĶĶĴĪňŗȮ5 

/'ȮĔŅĶĨŇħĨŅĴĔŅĶŒĝƟ

ĶŃĭĭģŅĬĕƟŀĴŌĸĶńĭĴŊŀĳńĵ

ıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇ 

            

ĔŇěĔĶĶĴĪňŗȮ6 

/'ȮĔŅĶİƗĔĪńĔļŃĔŅĶħŌŐĸ

ĶŃĭĭģŅĬĕƟŀĴŌĸŒľƟŏĮƦĬ

ĮƤěěŋĭńĬ 

            

 

 

ĔŇěĔĶĶĴ ŏħŊŀĬ 
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Ĵ,ė,

43 

Ĕ,ı, Ĵň,ė, ŏĴ,ĵ, ı,ė, ĴŇ,ĵ, Ĕ,ė, Ľ,ė, Ĕ,ĵ, Ĩ,ė, ı,ĵ, ī,ė,43+

Ĵ,ė,44 

0'ȮĔŅĶĨŇħĨŅĴĔŅĶħŌŐĸ

ĶŃĭĭģŅĬĕƟŀĴŌĸŒľƟŏĮƦĬ

ĮƤěěŋĭńĬ 

            

ĔŇěĔĶĶĴĪňŗȮ7 

/'ȮĔŅĶĩŀħĭĪŏĶňĵĬŐĬĺ

ĪŅĚĔŅĶħŌŐĸĶŃĭĭ

ģŅĬĕƟŀĴŌĸŒľƟŏĮƦĬĮƤěěŋĭńĬ

ŐĸŃĔŅĶĬŜŅœĮŒĝƟĶńĭĴŊŀĳńĵ

ıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇȮĪńŘĚ

ŒĬĝƞĺĚĔƞŀĬŏĔŇħȮĕĦŃŏĔŇħȮ

ŐĸŃľĸńĚŏĔŇħ 

            

 

/,3ȮěĶŇĵīĶĶĴĔŅĶĺŇěńĵ 
 ĬńĔĺŇěńĵŏĕƟŅĶńĭĔŅĶŀĭĶĴȮŴľĸńĔěĶŇĵīĶĶĴĔŅĶĺŇěńĵŒĬĴĬŋļĵƢȮľĸńĔĽŌĨĶĪŅĚħƟŅĬĽńĚėĴĻŅĽĨĶƢŐĸŃıķĨŇĔĶĶĴ
ĻŅĽĨĶƢŵȮŏĴŊŗŀĺńĬĪňŗȮ/7ȮīńĬĺŅėĴȮı,Ļ,0342ȮŒĬĔŅĶħŜŅŏĬŇĬĔŇěĔĶĶĴĬňŘȮĬńĔĺŇěńĵœħƟħŜŅŏĬŇĬĔŅĶĺŇěńĵŀĵŌƞĭĬľĸńĔĽŜŅėńĠȮ1Ȯ
ĮĶŃĔŅĶȮėŊŀȮľĸńĔėĺŅĴŏėŅĶıŒĬĭŋėėĸȮľĸńĔėŋĦĮĶŃőĵĝĬƢȮŐĸŃľĸńĔėĺŅĴĵŋĨŇīĶĶĴȮőħĵįŌƟŒľƟĕƟŀĴŌĸŒľƟėĺŅĴĵŇĬĵŀĴ
ŐĸŃŒľƟĕƟŀĴŌĸŀĵƞŅĚėĶĭĩƟĺĬŐĸŃŏĮƦĬŀŇĽĶŃȮĮĶŅĻěŅĔĔŅĶĕƞĴĕŌƞȮĭńĚėńĭȮľĶŊŀŒľƟĽŇĬěƟŅĚĶŅĚĺńĸȮŏėŅĶıŒĬėĺŅĴŏĮƦĬ
ĽƞĺĬĨńĺĕŀĚŀŅĽŅĽĴńėĶȮŐĸŃįĸĪňŗœħƟěŅĔĚŅĬĺŇěńĵĬňŘȮěŃŏĔŇħĮĶŃőĵĝĬƢĨƞŀĝŋĴĝĬ-ĽńĚėĴȮĕŀĚįŌƟŒľƟĕƟŀĴŌĸőħĵĨĶĚ 

 

 

 

 

 

 

 

 

 

ĭĪĪňŗȮ2  
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ŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵň 
 
ĭĪĬňŘŏĮƦĬĔŅĶĬŜŅŏĽĬŀŀĚėƢėĺŅĴĶŌƟěŅĔĔŅĶĪĭĪĺĬŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇȮĔŅĶ

ěńħĔŅĶĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇȮėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇȮĔĸŋƞĴŏĮĶŅŃĭŅĚȮģŅĬĕƟŀĴŌĸȮŐĸŃŀĚėƢėĺŅĴĶŌƟěŅĔĚŅĬĺŇěńĵȮŏĶŊŗŀĚȮ
ĔŅĶıńĥĬŅĶŃĭĭģŅĬĕƟŀĴŌĸĔĸŋƞĴŏĮĶŅŃĭŅĚĽŜŅľĶńĭĔŅĶĺŅĚŐįĬĸħėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇȮĪňŗħŜŅŏĬŇĬĔŅĶŒĬĮƖȮı,Ļ,Ȯ
0340ȮŒĬıŊŘĬĪňŗĨŜŅĭĸıŃĨĚȮŀŜŅŏĳŀľŅħŒľĠƞȮěńĚľĺńħĽĚĕĸŅȮĶŃĭĭģŅĬĕƟŀĴŌĸĔĸŋƞĴŏĮĶŅŃĭŅĚȮŏĮƦĬįĸįĸŇĨľĸńĔĕŀĚ
őėĶĚĔŅĶłȮŐĸŃĴňėĺŅĴŐĨĔĨƞŅĚěŅĔĶŃĭĭģŅĬĕƟŀĴŌĸĕŀĚŀĚėƢĔĶĳŅėĶńģŒĬĮƤěěŋĭńĬȮĪńŘĚŒĬħƟŅĬŀĚėƢĮĶŃĔŀĭ
ĳŅĵŒĬĶŃĭĭģŅĬĕƟŀĴŌĸȮĺńĨĩŋĮĶŃĽĚėƢȮĔŅĶŏĕƟŅĩŉĚȮŐĸŃĔŅĶĬŜŅœĮŒĝƟȮĪńŘĚĬňŘĶŃĭĭģŅĬĕƟŀĴŌĸĔĸŋƞĴŏĮĶŅŃĭŅĚȮ
ĮĶŃĔŀĭħƟĺĵȮĕƟŀĴŌĸĪňŗĽŜŅėńĠĕŀĚĔĸŋƞĴŏĮĶŅŃĭŅĚĮĶŃŏĳĪĨƞŅĚŕȮĪńŘĚįŌƟĽŌĚŀŅĵŋȮįŌƟıŇĔŅĶȮľĠŇĚĨńŘĚėĶĶĳƢȮŏħŖĔŐĶĔŏĔŇħȮ
ŏħŖĔŀƞŀĬľĶŊŀĪŅĶĔȮŏħŖĔŏĸŖĔȮŐĸŃŏħŖĔőĨȮĳŅĵŒĬĶŃĭĭģŅĬĕƟŀĴŌĸĔĸŋƞĴŏĮĶŅŃĭŅĚȮĮĶŃĔŀĭħƟĺĵģŅĬĵƞŀĵȮ3ȮģŅĬȮ
œħƟŐĔƞȮģŅĬĔŅĵĳŅıŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮģŅĬĮĶŃĝŅĔĶȮģŅĬŏĻĶļģĔŇěȮģŅĬĽńĚėĴȮŐĸŃģŅĬĕƟŀĴŌĸħƟŅĬŀŋĪĔĳńĵ
ŒĬŀħňĨŐĸŃĔŅĶěńħĔŅĶŒĬıŊŘĬĪňŗȮĞŉŗĚėĦŃįŌƟĺŇěńĵĴňŀĚėƢėĺŅĴĶŌƟĪňŗěŃĩƞŅĵĪŀħħńĚĬňŘ 

 
ĨŅĶŅĚĪňŗȮ0+/ȮŀĚėƢėĺŅĴĶŌƟȮŏĪėőĬőĸĵňȮĬĺńĨĔĶĶĴȮįĸĚŅĬĺŇěńĵȮŐľĸƞĚĶĺĭĶĺĴŀĚėƢėĺŅĴĶŌƟȮŐĸŃėĺŅĴĶŌƟĪňŗěŃĬŜŅĽƞĚŒľƟŐĔƞ

ĔĸŋƞĴŏĮƚŅľĴŅĵ 

ŀĚėƢėĺŅĴĶŌƟȮŏĪėőĬőĸĵňȮĬĺńĨĔĶĶĴȮ

įĸĚŅĬĺŇěńĵ 
ŐľĸƞĚĶĺĭĶĺĴŀĚėƢėĺŅĴĶŌƟ ėĺŅĴĶŌƟĪňŗěŃĬŜŅĽƞĚŒľƟŐĔƞĔĸŋƞĴŏĮƚŅľĴŅĵ 

ŀĚėƢėĺŅĴĶŌƟħƟŅĬĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇȮ

ŐĸŃĔŅĶĶńĭĴŊŀȮ 

&/'ȮėĺŅĴľĴŅĵȮĮĶŃŏĳĪĳńĵıŇĭńĨŇ

īĶĶĴĝŅĨŇ 

&0'ȮĸńĔļĦŃĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇ 

&1'ȮįĸĔĶŃĪĭěŅĔĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇ 

&2'ȮĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇ 

&3'ȮĔĶŃĭĺĬĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚ

īĶĶĴĝŅĨŇŀĵƞŅĚĴňĽƞĺĬĶƞĺĴ 

&4'ȮĕƟŀěŜŅĔńħŐĸŃŀŋĮĽĶĶėŒĬĔŅĶĶńĭĴŊŀ

ĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇ 

(1) įĸĚŅĬĺŇěńĵěŅĔőėĶĚĔŅĶȮĶŃĭĭ
ģŅĬĕƟŀĴŌĸĔĸŋƞĴŏĮĶŅŃĭŅĚĽŜŅľĶńĭ
ĔŅĶĺŅĚŐįĬĸħėĺŅĴŏĽňŗĵĚěŅĔĳńĵ
ıŇĭńĨŇ 

(2) Carter, W,ȮNick,Ȯ&2008',ȮDisaster 

Management A Disaster ManagerŲs 

Handbook, Philippines8ȮAsian 

Development Bank, 
(3) ėŌƞĴŊŀĶŃĭĭģŅĬĕƟŀĴŌĸŒĬĔŅĶĶńĭĴŊŀ
ĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇ 

(4) ĮĶŃĽĭĔŅĶĦƢĕŀĚįŌƟŏĽĬŀőėĶĚĔŅĶ 

(5) ĮĶŃĽĭĔŅĶĦƢĕŀĚĔĸŋƞĴŏĮƚŅľĴŅĵ 

(1) ĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇĮĶŃŏĳĪĨƞŅĚŕȮĪńŘĚȮ
ŀŋĪĔĳńĵȮĺŅĨĳńĵȮĳńĵŐĸƟĚȮħŇĬőėĸĬĩĸƞĴ 

(2) ĸńĔļĦŃ+ĔŅĶŏĔŇħȮŀŋĪĔĳńĵȮĺŅĨĳńĵȮĳńĵŐĸƟĚȮ
ħŇĬőėĸĬĩĸƞĴ 

(3) įĸĔĶŃĪĭěŅĔŀŋĪĔĳńĵȮĺŅĨĳńĵȮĳńĵŐĸƟĚȮ
ħŇĬőėĸĬĩĸƞĴȮŒĬıŊŘĬĪňŗĨƟĬĬŘŜŅȮĔĸŅĚĬŘŜŅȮ
ŐĸŃĮĸŅĵĬŘŜŅ 

(4) ĔŅĶĶńĭĴŊŀŀŋĪĔĳńĵȮĺŅĨĳńĵȮĳńĵŐĸƟĚȮħŇĬ
őėĸĬĩĸƞĴȮŒĬĝƞĺĚĔƞŀĬŏĔŇħȮĕĦŃŏĔŇħȮŐĸŃ
ľĸńĚŏĔŇħȮĕŀĚıŊŘĬĪňŗĨƟĬĬŘŜŅȮĔĸŅĚĬŘŜŅȮŐĸŃ
ĮĸŅĵĬŘŜŅ 
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ŀĚėƢėĺŅĴĶŌƟȮŏĪėőĬőĸĵňȮĬĺńĨĔĶĶĴȮ

įĸĚŅĬĺŇěńĵ 
ŐľĸƞĚĶĺĭĶĺĴŀĚėƢėĺŅĴĶŌƟ ėĺŅĴĶŌƟĪňŗěŃĬŜŅĽƞĚŒľƟŐĔƞĔĸŋƞĴŏĮƚŅľĴŅĵ 

ŀĚėƢėĺŅĴĶŌƟĶŃĭĭģŅĬĕƟŀĴŌĸ 

&/'ȮŀĚėƢĮĶŃĔŀĭĕŀĚģŅĬĕƟŀĴŌĸ 

&0'ȮĶŃĭĭĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸȮ 

&1'ȮĔŅĶŀŀĔŐĭĭģŅĬĕƟŀĴŌĸ 

&2'ȮģŅĬĕƟŀĴŌĸ-ĕƟŀĴŌĸȮĳńĵıŇĭńĨŇīĶĶĴ+Ȯ

ĝŅĨŇĕŀĚľĬƞĺĵĚŅĬĳŅėĶńģȮĮĶŃĝŅĝĬ 

&/'ȮĮĶŃĽĭĔŅĶĦƢĕŀĚľĬƞĺĵĚŅĬĳŅėĶńģĪňŗ

ŏĔňŗĵĺĕƟŀĚȮ&ĺŇĪĵŅĔĶ' 

&0'ȮĮĶŃĽĭĔŅĶĦƢĕŀĚĺŇĪĵŅĔĶȮ

&įŌƟŏĝňŗĵĺĝŅĠ' 

&/'ȮĶŌĮŐĭĭĔŅĶĶńĭĴŊŀŀŋĪĔĳńĵȮĺŅĨĳńĵȮĳńĵŐĸƟĚȮ

ħŇĬőėĸĬĩĸƞĴȮŒĬĝƞĺĚĔƞŀĬŏĔŇħȮĕĦŃŏĔŇħȮŐĸŃ

ľĸńĚŏĔŇħȮĕŀĚĳŅėĶńģȮĳŅėĮĶŃĝŅĝĬ 

&0'ȮĕƟŀěŜŅĔńħŐĸŃŀŋĮĽĶĶėŒĬĔŅĶĶńĭĴŊŀŀŋĪĔĳńĵȮ

ĺŅĨĳńĵȮĳńĵŐĸƟĚȮħŇĬőėĸĬĩĸƞĴĕŀĚĳŅėĶńģȮĳŅė

ĮĶŃĝŅĝĬ 

&1'ȮĶŌĮŐĭĭĕŀĚĕƟŀĴŌĸŒĬĶŃĭĭģŅĬĕƟŀĴŌĸ 

őĮĶŐĔĶĴŒĬĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸ 

&2'ȮģŅĬĕƟŀĴŌĸ-ĕƟŀĴŌĸȮŀŋĪĔĳńĵȮĺŅĨĳńĵȮĳńĵŐĸƟĚȮ

ħŇĬőėĸĬĩĸƞĴĕŀĚľĬƞĺĵĚŅĬĳŅėĶńģȮĮĶŃĝŅĝĬ 

ŀĚėƢėĺŅĴĶŌƟĶŃĭĭģŅĬĕƟŀĴŌĸŒĬĔŅĶ

ĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇ 

&/'ȮĶŌĮŐĭĭĶŃĭĭģŅĬĕƟŀĴŌĸŒĬĔŅĶ

ĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇ 

&0'ȮĔŅĶŒĝƟĚŅĬ-ĔŅĶŏĕƟŅĩŉĚȮĶŃĭĭ

ģŅĬĕƟŀĴŌĸŒĬĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇł 

&1'ȮĔŅĶĬŜŅĶŃĭĭģŅĬĕƟŀĴŌĸĴŅĺŅĚ+Ȯ

ŐįĬĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇ 

(1) įĸĚŅĬĺŇěńĵěŅĔőėĶĚĔŅĶȮĶŃĭĭ
ģŅĬĕƟŀĴŌĸĔĸŋƞĴŏĮĶŅŃĭŅĚĽŜŅľĶńĭ
ĔŅĶĺŅĚŐįĬĸħėĺŅĴŏĽňŗĵĚěŅĔĳńĵ
ıŇĭńĨŇ 

(2) ėŌƞĴŊŀĶŃĭĭģŅĬĕƟŀĴŌĸŒĬĔŅĶĶńĭĴŊŀ
ĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇ 

(3) ĮĶŃĽĭĔŅĶĦƢĕŀĚįŌƟŏĽĬŀőėĶĚĔŅĶ 

(4) ĮĶŃĽĭĔŅĶĦƢĕŀĚĔĸŋƞĴŏĮƚŅľĴŅĵ 

(5) ĮĶŃĽĭĔŅĶĦƢĕŀĚľĬƞĺĵĚŅĬĳŅėĶńģ
ĪňŗŏĔňŗĵĺĕƟŀĚȮ&ĺŇĪĵŅĔĶ' 

&/'ȮĶŃĭĭģŅĬĕƟŀĴŌĸŒĬĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚ

īĶĶĴĝŅĨŇ 

&0'ȮĔĶŃĭĺĬĔŅĶĔŅĶŒĝƟĚŅĬ-ĔŅĶŏĕƟŅĩŉĚȮĶŃĭĭ

ģŅĬĕƟŀĴŌĸŒĬĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇ 

&1'ȮŐĬĺĪŅĚĔŅĶŒĝƟĶŃĭĭģŅĬĕƟŀĴŌĸĶńĭĴŊŀ

ŀŋĪĔĳńĵȮĺŅĨĳńĵȮĳńĵŐĸƟĚȮħŇĬőėĸĬĩĸƞĴȮŒĬĝƞĺĚ

ĔƞŀĬŏĔŇħȮĕĦŃŏĔŇħȮŐĸŃľĸńĚŏĔŇħĳńĵıŇĭńĨŇĪŅĚ

īĶĶĴĝŅĨŇ 

 

ŀĵƞŅĚœĶĔŖĨŅĴȮŏıŊŗŀŒľƟĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇħƟĺĵĶŃĭĭģŅĬĕƟŀĴŌĸȮ

ŏĮƦĬœĮŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮėĦŃįŌƟĺŇěńĵěŜŅŏĮƦĬĨƟŀĚĪĭĪĺĬĺĶĶĦĔĶĶĴŏıŇŗĴŏĨŇĴŒĬĮĶŃŏħŖĬĨƞŀœĮĬňŘ 
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0,/'ȮĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇ 

&1'ȮėĺŅĴľĴŅĵĕŀĚĳńĵıŇĭńĨŇ-ĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇ 

United Nations International Strategy for Disaster Reduction &2009, p,Ȯ9'ȮœħƟŒľƟėŜŅĬŇĵŅĴȮĳńĵ
ıŇĭńĨŇȮľĴŅĵĩŉĚȮŏľĨŋĔŅĶĦƢĶƟŅĵŐĶĚĪňŗĪŜŅŒľƟĔŅĶĪŜŅĚŅĬĕŀĚĝŋĴĝĬľĶŊŀĽńĚėĴľĵŋħĝŃĚńĔȮĽƞĚįĸŒľƟŏĔŇħėĺŅĴĽŌĠŏĽňĵŐĸŃ
ŏĔŇħįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴŐĸŃŏĻĶļģĔŇěȮĞŉŗĚŏĔŇĬėĺŅĴĽŅĴŅĶĩĕŀĚĝŋĴĝĬĪňŗěŃŒĝƟĪĶńıĵŅĔĶĕŀĚĨĬŏŀĚĶńĭĴŊŀĳńĵ+
ıŇĭńĨŇĬńŘĬȮ 

ĔĶĴĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅĽŅīŅĶĦĳńĵȮ&0335'ȮŒľƟėŜŅěŜŅĔńħėĺŅĴȮĳńĵıŇĭńĨŇȮľĴŅĵĩŉĚȮĔŅĶľĵŋħĝŃĚńĔŀĵƞŅĚ
ĶŋĬŐĶĚĕŀĚĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗĕŀĚĝŋĴĝĬľĶŊŀĽńĚėĴŀńĬŏĮƦĬįĸĴŅěŅĔĔŅĶŏĔŇħĳńĵĪŅĚīĶĶĴĝŅĨŇľĶŊŀŏĔŇħěŅĔĴĬŋļĵƢȮ
ĞŉŗĚĽƞĚįĸĨƞŀĝňĺŇĨȮĪĶńıĵƢĽŇĬȮĽńĚėĴȮŏĻĶļģĔŇěŐĸŃĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĔĺƟŅĚĕĺŅĚȮŏĔŇĬĔĺƞŅėĺŅĴĽŅĴŅĶĩĕŀĚĝŋĴĝĬ
ľĶŊŀĽńĚėĴĪňŗœħƟĶńĭįĸĔĶŃĪĭħńĚĔĸƞŅĺěŃĶńĭĴŊŀœħƟőħĵŒĝƟĪĶńıĵŅĔĶĪňŗĴňŀĵŌƞ 

ħńĚĬńŘĬȮŏĴŊŗŀıŇěŅĶĦŅěŅĔėĺŅĴľĴŅĵĕƟŅĚĨƟĬȮŀŅěĔĸƞŅĺœħƟĺƞŅȮĳńĵıŇĭńĨŇȮėŊŀȮŏľĨŋĔŅĶĦƢĶŋĬŐĶĚĪňŗŏĔŇħĕŉŘĬĪńŘĚ
őħĵīĶĶĴĝŅĨŇȮĴĬŋļĵƢȮŐĸŃŏĪėőĬőĸĵňȮĔƞŀŒľƟŏĔŇħėĺŅĴŏĽňĵľŅĵĨƞŀĝňĺŇĨȮŐĸŃĪĶńıĵƢĽŇĬĕŀĚĮĶŃĝŅĝĬȮĝŋĴĝĬȮľĶŊŀ
ĕŀĚĶńģȮŏĔŇĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĭĴŊŀĕŀĚĪƟŀĚĩŇŗĬ 

&0'ȮĸńĔļĦŃĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇ 

ĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇŐĨƞĸŃĝĬŇħĴňĽŅŏľĨŋȮĸńĔļĦŃŏĜıŅŃĨƞŅĚĔńĬȮľĸŅĵėĶńŘĚŏĔŇħĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇľĸŅĵ
ĶŌĮŐĭĭŒĬĝƞĺĚŏĺĸŅėŅĭŏĔňŗĵĺĔńĬȮȮCarter &2008, p,Ȯ9'ȮœħƟĽĶŋĮĸńĔļĦŃėĺŅĴŐĨĔĨƞŅĚĕŀĚĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇŐĨƞ
ĸŃĝĬŇħȮħńĚĬňŘȮ 

1'ȮŐįƞĬħŇĬœľĺ 

+ȮœĴƞĴňĽńĠĠŅĦŏĨŊŀĬĸƞĺĚľĬƟŅȮŀĵƞŅĚœĶĔŖĨŅĴȮľĸńĚěŅĔŏĔŇħŐįƞĬħŇĬŒľĠƞėĶńŘĚŒľĠƞȮěŃĴňĔŅĶŏĔŇħ
ŐįƞĬħŇĬœľĺȮ&after shock'ȮĞŉŗĚĽŅĴŅĶĩŏĨŊŀĬľĸńĚěŅĔŏĔŇħŐįƞĬħŇĬœľĺėĶńŘĚŐĶĔ 

+ȮėĺŅĴŏĶŖĺŒĬĔŅĶŏĔŇħĕŉŘĬěŃŏĔŇħĕŉŘĬŀĵƞŅĚĜńĭıĸńĬ 

+ȮĴńĔěŃĶŌƟĩŉĚıŊŘĬĪňŗĪňŗŏĔŇħŐįƞĬħŇĬœľĺœħƟĚƞŅĵ 

+ȮįĸĔĶŃĪĭľĸńĔȮěŃŏĔŇħěŅĔĔŅĶŏėĸŊŗŀĬĨńĺȮĶƟŅĺȮľĶŊŀœĩĸĨńĺĕŀĚŐįƞĬħŇĬȮĽƞĺĬĴŅĔěŃĪŜŅŒľƟŏĔŇħ
ėĺŅĴŏĽňĵľŅĵȮ&ĴńĔěŃŏĔŇħĕŉŘĬĶŋĬŐĶĚ'ȮĨƞŀőėĶĚĽĶƟŅĚŐĸŃĶŃĭĭȮĔŅĶĕŅħĔŅĶŏĨŊŀĬĳńĵěŃĪŜŅŒľƟŏĔŇħėĺŅĴŏĽňĵľŅĵ
ŐĸŃĴňįŌƟŏĽňĵĝňĺŇĨěŜŅĬĺĬĴŅĔ 
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0'ȮĔŅĶĶŃŏĭŇħĕŀĚĳŌŏĕŅœĲ 

+ȮĳŌŏĕŅœĲĪňŗĪŜŅŒľƟŏĔŇħĳńĵıŇĭńĨŇěŃĴňĔŅĶĶŃĭŋŒĬŏŀĔĽŅĶĬŅĬŅĝŅĨŇȮľĸŅĵĔĶĦňěŃĴňĔŅĶŏİƚŅĶŃĺńĚȮŐĸŃ
ĽŅĴŅĶĩıĵŅĔĶĦƢĔŅĶĶŃŏĭŇħœħƟĸƞĺĚľĬƟŅ 

+ȮĔŅĶĶŃŏĭŇħĕŀĚĳŌŏĕŅœĲĽŅĴŅĶĩĪŜŅĸŅĵőėĶĚĽĶƟŅĚŐĸŃĽĳŅıŐĺħĸƟŀĴĶŀĭħƟŅĬȮĪŜŅŒľƟŏĔŇħœĲœľĴƟȮ
őħĵĽƞĺĬŒľĠƞěŃŏĮƦĬœĲĮƙŅ 

+ȮĔŅĶŐĵĔĨńĺĕŀĚħŇĬıŊŘĬįŇĺȮĞŉŗĚŏĮƦĬįĸěŅĔĔŅĶĶŃŏĭŇħĕŀĚĳŌŏĕŅœĲȮĽƞĚįĸĔĶŃĪĭĨƞŀĽŇŗĚĔƞŀĽĶƟŅĚŐĸŃ
őėĶĚĽĶƟŅĚŀŊŗĬŕ 

+ȮĔĶŃŐĽĸŅĺŅĽŅĴŅĶĩŏįŅœľĴƟĽŇŗĚĔƞŀĽĶƟŅĚŐĸŃıŊŘĬĪňŗĔŅĶŏĔļĨĶȮĽƞĚįĸĨƞŀĔŅĶŒĝƟĪňŗħŇĬŐĸŃĬŘŜŅĮĶŃĮŅ 

+ȮŏĩƟŅĩƞŅĬĪňŗŏľĸŊŀŏĮƦĬĮƤĠľŅħƟŅĬĶŃĭĭĪŅĚŏħŇĬľŅĵŒě 

+ȮŏĔŇħőėĸĬĴŅĔŏĴŊŗŀĴňİĬĨĔľĬńĔ 

1'ȮĽŉĬŅĴŇ 

+ȮėĸŊŗĬĪňŗĴňėĺŅĴŏĶŖĺȮŐĸŃėĺŅĴŏĶŖĺĕŉŘĬŀĵŌƞĔńĭėĺŅĴĸŉĔĕŀĚĬŘŜŅĪŃŏĸĪňŗŏĔŇħŐįƞĬħŇĬœľĺȮĽŅĴŅĶĩĪŜŅ
ėĺŅĴŏĶŖĺœħƟȮ900 ĔĴ,-ĝńŗĺőĴĚȮ&500 œĴĸƢ-ĝńŗĺőĴĚ'ȮŐĸŃŏėĸŊŗŀĬĨńĺĝƟŅĸĚŏľĸŊŀȮ50 ĔĴ,-ĝńŗĺőĴĚȮŏĴŊŗŀėĸŊŗĬŏėĸŊŗŀĬĨńĺ
ĕŉŘĬİƤƧĚ 

+ȮŏĺĸŅŒĬĔŅĶŏĨŊŀĬĳńĵĕŉŘĬŀĵŌƞĔńĭĶŃĵŃĪŅĚěŅĔěŋħŏĔŇħėĸŊŗĬ 

+ȮėĺŅĴŏĶŖĺĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŀŀĔœĮ 

+ȮįĸĔĶŃĪĭĭĬŏĽƟĬĝŅĵĪŃŏĸĽŜŅėńĠĔĺƞŅěŋħĪňŗĴňĔŅĶĩŀĵĨńĺĕŀĚĶŃħńĭĬŘŜŅĔńĭĔŅĶŏĕƟŅĩŉĚĕŀĚėĸŊŗĬȮĞŉŗĚ
ĽƞĚįĸĨƞŀĴĺĸĬŘŜŅĕĬŅħŒľĠƞȮŐĸŃĨŅĴĴŅħƟĺĵėĸŊŗĬĽŉĬŅĴŇȮĽńĚŏĔĨĔŅĶĩŀĵĨńĺĕŀĚĬŘŜŅŀĵƞŅĚĪňŗœĴƞŏėĵėŅħėŇħȮŐĸŃěŃĴň
ėĸŊŗĬĕĬŅħŒľĠƞĨŅĴĴŅ 

+ȮėĸŊŗĬĽŉĬŅĴŇĴňėĺŅĴĽŌĚĕŀĚėĸŊŗĬĪňŗȮ30 ŏĴĨĶ 

+ȮįĸĔĶŃĪĭŀŅěĪŜŅŒľƟŏĔŇħĬŘŜŅĪƞĺĴȮĬŘŜŅĪŃŏĸŏĕƟŅĪƞĺĴıŊŘĬĪňŗĔŅĶŏĔļĨĶȮıŊŘĬħŇĬȮŐĸŃĬŘŜŅĮĶŃĮŅȮĪŜŅĸŅĵ
ŐĸŃĔƞŀŒľƟŏĔŇħėĺŅĴŏĽňĵľŅĵŐĔƞĽŇŗĚĮĸŌĔĽĶƟŅĚȮőėĶĚĽĶƟŅĚȮŐĸŃŐĬĺıŊĝĽĺĬœĶƞĬŅ 

4'ȮœĞőėĸĬŏĕĨĶƟŀĬȮ&œĨƟİŋƙĬȮŏŁŀĶŇŏėĬ' 

+ȮĴňĔŅĶŏĨŊŀĬĳńĵĸƞĺĚľĬƟŅŏĮƦĬŏĺĸŅĬŅĬȮěŅĔĔŅĶŏİƚŅĶŃĺńĚĕŀĚĶŃĭĭŀŋĨŋĬŇĵĴĺŇĪĵŅĶŃħńĭĬŅĬŅĝŅĨŇ 

+ȮĶŃħńĭėĺŅĴŏĶŖĺœĴƞĴŅĔ 
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+ȮŏĔŇħĕŉŘĬĨŅĴķħŌĔŅĸ 

+ȮįĸĔĶŃĪĭľĸńĔȮėŊŀȮėĺŅĴŏĽňĵľŅĵěŅĔŐĶĚĸĴȮėĸŊŗĬıŅĵŋȮ&ŀŅěĪŜŅŒľƟŏĔŇħĬŘŜŅĪƞĺĴ'ȮŐĸŃĬŘŜŅĪƞĺĴěŅĔ
ĔŅĶŏĔŇħİĬĨĔȮŐįƞĬħŇĬĩĸƞĴŀŅěŏĔŇħěŅĔĬŘŜŅĪƞĺĴľĶŊŀİĬĨĔľĬńĔ 

+ȮĔƞŀŒľƟŏĔŇħėĺŅĴĽŌĠŏĽňĵŐĸŃėĺŅĴŏĽňĵľŅĵĪňŗĶŋĬŐĶĚŐĔƞĽŇŗĚĔƞŀĽĶƟŅĚŐĸŃőėĶĚĽĶƟŅĚŀŊŗĬŕȮĪńŘĚĩĬĬȮ
ľĬƞĺĵĭĶŇĔŅĶȮıŊĝįĸĔŅĶŏĔļĨĶȮŐĸŃĽŇŗĚŐĺħĸƟŀĴĪńŗĺœĮȮ 

3'ȮĬŘŜŅĪƞĺĴ 

+ȮŀŅěĴňĔŅĶŏĨŊŀĬĳńĵŒĬĶŃĵŃĽńŘĬȮĶŃĵŃĵŅĺȮľĶŊŀœĴƞĴňĔŅĶŏĨŊŀĬĳńĵȮĕŉŘĬŀĵŌƞĔńĭĮĶŃŏĳĪĕŀĚĬŘŜŅĪƞĺĴȮ
&ĬŘŜŅĪƞĺĴěŅĔĔŅĶŏŀƞŀĸƟĬĕŀĚŐĴƞĬŘŜŅěŃĴňĔŅĶěńħĔŅĶŏĨŊŀĬĳńĵĸƞĺĚľĬƟŅľĸŅĵĺńĬľĶŊŀŏĮƦĬĽńĮħŅľƢȮĽƞĺĬĬŘŜŅĪƞĺĴ
ĜńĭıĸńĬŀŅěœĴƞĴňĔŅĶŏĨŊŀĬĳńĵŏĸĵ' 

+ȮĶŃħńĭėĺŅĴŏĶŖĺœĴƞĴŅĔľĶŊŀŐĭĭĪńĬĪňĪńĬŒħ 

+ȮŏĔŇħĕŉŘĬĨŅĴķħŌĔŅĸ 

+ȮįĸĔĶŃĪĭľĸńĔŀŅěĪŜŅŒľƟĬŘŜŅĪƞĺĴĕńĚŐĸŃŏĔŇħĔŅĶĔńħŏĞŅŃȮőħĵŏĜıŅŃĴňĔŅĶŐĵĔĨńĺĕŀĚıŊŘĬĪňŗľĶŊŀ
ĝŋĴĝĬȮěŜŅŏĮƦĬĨƟŀĚŀıĵıȮ 

6'ȮħŇĬĩĸƞĴ 

+ȮĝƞĺĚŏĺĸŅŒĬĔŅĶŏĨŊŀĬĳńĵěŃŐĨĔĨƞŅĚĔńĬȮŀŅěěŃĴňĔŅĶŏĨŊŀĬĳńĵŏĸŖĔĬƟŀĵľĶŊŀœĴƞĴňŏĸĵȮľŅĔĽŅŏľĨŋ
ŏĔŇħěŅĔŐįƞĬħŇĬœľĺȮŐĨƞŀŅěěŃĴňĔŅĶŏĨŊŀĬĳńĵĪňŗĝńħŏěĬĩƟŅŏĔŇħİĬĨĔľĬńĔĨŇħĨƞŀĔńĬľĸŅĵĺńĬȮĩƟŅĴňħŇĬĩĸƞĴŏıňĵĚ
ŏĸŖĔĬƟŀĵŀŅěĴňĔŅĶŏĨŊŀĬŒľƟĶŃĺńĚĔŅĶŏĔŇħħŇĬĩĸƞĴĕĬŅħŒľĠƞȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚħŇĬıŊŘĬįŇĺěŃĩŌĔŏİƚŅĶŃĺńĚȮħńĚĬńŘĬěŉĚ
ŀŅěĴňĔŅĶŐěƟĚŏĨŊŀĬĸƞĺĚľĬƟŅ 

+ȮėĺŅĴŏĶŖĺŒĬĔŅĶŏĔŇħĴńĔŏĔŇħŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃĶĺħŏĶŖĺ 

+ȮėĺŅĴŏĽňĵľŅĵĨƞŀőėĶĚĽĶƟŅĚŐĸŃĶŃĭĭŀŅěĶŋĬŐĶĚȮ&ĽŇŗĚĔƞŀĽĶƟŅĚŀŅěĩĸƞĴȮľĶŊŀěĴœĮŒĬħŇĬ' 

+ȮŀŅěĴňĔŅĶĮƕħĔńŘĬŐĴƞĬŘŜŅȮŏĬŊŗŀĚěŅĔĬŘŜŅĪƞĺĴ 

+ȮıŊĝįĸœħƟĶńĭįĸĔĶŃĪĭȮĞŉŗĚŀŅěŏĽňĵľŅĵľĶŊŀĩŌĔĪŜŅĸŅĵěŅĔħŇĬĩĸƞĴȮŏĝƞĬȮĔŅĶĩĸƞĴĕŀĚħŇĬĭĬĳŌŏĕŅ
ĪňŗĪŜŅĸŅĵıŊĝįĸħƟŅĬĸƞŅĚ 

+ȮľŅĔĴňħŇĬĩĸƞĴĶƞĺĴĔńĭİĬĨĔľĬńĔŐĸŃĬŘŜŅĪƞĺĴȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĞŅĔĮĶńĔľńĔıńĚȮěŃĪŜŅŒľƟŏĔŇħėĺŅĴ
ĽŌĠŏĽňĵĶŃħńĭĽŌĚ 
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7'ȮœĲĮƙŅ 

+ȮĽŅĴŅĶĩĶŃĭŋıŊŘĬĪňŗĪňŗŏĔŇħœĲĮƙŅœħƟ 

+ȮĔŅĶŏĔŇħœĲĮƙŅĴńĔŏĔŇħĨŅĴķħŌĔŅĸ 

+ȮĴňėĺŅĴĶĺħŏĶŖĺŒĬĔŅĶŏĔŇħœĲĮƙŅȮŐĸŃĽŅĴŅĶĩĸŋĔĸŅĴľŅĔĴňŀŋĦľĳŌĴŇĽŌĚľĶŊŀĔŜŅĸńĚĸĴĪňŗŐĶĚȮœĲĮƙŅĪňŗ
ŏĮƦĬěŋħľĸńĔěŃĸŅĴŀĵƞŅĚĶĺħŏĶŖĺȮœĲĪňŗĸŋĔĸŅĴľĶŊŀĽŃŏĔŖħœĲěŃŐıĶƞĔĶŃěŅĵœĮĨŅĴĸĴȮŐĸŃŏĔŇħœĲœľĴƟŏıŇŗĴĕŉŘĬ 

+ȮįĸĔĶŃĪĭȮĪŜŅŒľƟŏĔŇħėĺŅĴĽŌĠŏĽňĵĴŅĔȮőħĵŏĜıŅŃĽŇŗĚĔƞŀĽĶƟŅĚȮĮƙŅœĴƟȮŐĸŃĮĻŋĽńĨĺƢȮĶĺĴĪńŘĚĝňĺŇĨ
ĴĬŋļĵƢ 

+ȮĔŅĶĲƘƨĬĲŌěŅĔėĺŅĴĽŌĠŏĽňĵĨƟŀĚŒĝƟĶŃĵŃŏĺĸŅľĸŅĵĮƖ 

+ȮĔŅĶŀıĵıĝŋĴĝĬŀŅěĪŜŅœħƟĵŅĔŐĸŃŏĽňŗĵĚŀńĬĨĶŅĵĩƟŅŀĵŌƞŒĔĸƟıŊŘĬĪňŗœĲœľĴƟ 

6'ȮĳńĵŐĸƟĚ 

+ȮĽŅĴŅĶĩĶŃĭŋıŊŘĬĪňŗĪňŗŏĔŇħĳńĵŐĸƟĚœħƟ 

+ȮĶŃĵŃŏĺĸŅŒĬĔŅĶŏĔŇħĳńĵŐĸƟĚȮŏĮƦĬĶŃĵŃŏĺĸŅĬŅĬ 

+ȮıŊŘĬĪňŗĪňŗœħƟĶńĭįĸĔĶŃĪĭėĶŀĭėĸŋĴŏĮƦĬĭĶŇŏĺĦĔĺƟŅĚ 

+ȮĴňĔŅĶŏĨŊŀĬĳńĵĸƞĺĚľĬƟŅĪňŗĝńħŏěĬ 

+ȮĽƞĚįĸĔĶŃĪĭĨƞŀŏĔļĨĶĔĶĶĴȮĮĻŋĽńĨĺƢȮįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶȮŐĸŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨĕŀĚĴĬŋļĵƢ
ėƞŀĬĕƟŅĚĶŋĬŐĶĚȮĪŜŅŒľƟŏĔŇħĽĳŅĺŃĕŅħŐėĸĬŀŅľŅĶŏĮƦĬĶŃĵŃŏĺĸŅĬŅĬ 

+ȮįĸĔĶŃĪĭŒĬĶŃĵŃĵŅĺĪŜŅŒľƟŏĔŇħĔŅĶĽŌĠŏĽňĵĪŅĚŏĻĶļģĔŇěȮĪňŗĽƞĚįĸĨƞŀĔŅĶįĸŇĨŒĬŀĬŅėĨȮŐĸŃ
ŀŅěŏĔŇħĔŅĶĵƟŅĵĩŇŗĬģŅĬ 

+ȮĔŇěĔĶĶĴĕŀĚĴĬŋļĵƢŀŅěĪŜŅŒľƟĮƤĠľŅĳńĵŐĸƟĚĕĵŅĵĨńĺľĶŊŀĶŋĬŐĶĚĕŉŘĬȮ&ŏĝƞĬȮĔŅĶıńĚĪĸŅĵıŊŘĬĪňŗ
ĔŅĶŏĔļĨĶȮĔŅĶĪŜŅĸŅĵĮƙŅľĶŊŀıŊŘĬĪňŗıŊĝįĸ' 

9'ȮőĶėĶŃĭŅħ 

+ȮőĶėĶŃĭŅħĪňŗŏĔŇħěŅĔĳńĵıŇĭńĨŇȮŏĔŇħěŅĔĔŅĶĔĶŃěŅĵěŅĔŏĚŊŗŀĬœĕĽŇŗĚĴňĝňĺŇĨĨƞŅĚŕȮĪňŗœħƟĶńĭįĸĔĶŃĪĭ
ěŅĔĳńĵıŇĭńĨŇ 

+ȮőĶėĶŃĭŅħŀŅěŏĔŇħěŅĔȮŀŅľŅĶȮĬŘŜŅȮĔŅĶĕŅħŐėĸĬĵŅȮŐĸŃŏėĶŊŗŀĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔĪŅĚ
ĽŋĕĳŅıȮĽŅĶŀŅľŅĶȮŐĸŃőĶėĶŃĭŅħěŅĔĽńĨĺƢȮ&ŏĝƞĬȮĵŋĚ' 
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+ȮĮĶŃŏĳĪĕŀĚőĶėȮŏĝƞĬȮőĶėĨńĭŀńĔŏĽĭȮœĪĲŀĵħƢȮőĶėėŀĨňĭȮĴŅĸŅŏĶňĵȮŀľŇĺŅĨĔőĶėȮœĕƟľĺńħŒľĠƞȮ
ĳŅĺŃĸŜŅœĽƟȮŀńĔŏĽĭȮőĶėĪƟŀĚĶƞĺĚȮőĶėįŇĺľĬńĚȮőĶėŀŅľŅĶŏĮƦĬıŇļ 

+ȮĳŅĵŒĨƟįĸĔĶŃĪĭȮŏĴŊŗŀĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔĴňěŜŅĔńħȮŏĮƦĬĔŅĶĵŅĔĪňŗěŃėĺĭėŋĴĔŅĶĶŃĭŅħĕŀĚ
ŏĝŊŘŀőĶėȮŐĸŃĔŅĶĶŃĭŅħĕŀĚŏĝŊŘŀőĶėĵŇŗĚŏıŇŗĴĕŉŘĬĩƟŅėĺŅĴĶŌƟħƟŅĬĽŋĕĳŅĺŃĕŀĚĮĶŃĝŅĔĶĨŗŜŅ 

+ȮĔŅĶŏĨŊŀĬĳńĵȮ&ėĺŅĴŏĽňŗĵĚ'ȮĔĶĦňĪňŗĴňįĸĔĶŃĪĭĨƞŀĨńĺŏŀĚĴŅĔĪňŗĽŋħ 

+ȮĔŅĶŏĔŇħĕŉŘĬěŃŏĔŇħŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĨƞŀŏĬŊŗŀĚ 

&1'ȮįĸĔĶŃĪĭĕŀĚĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇ 

ĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇĪňŗŏĔŇħĕŉŘĬŐĨƞĸŃėĶńŘĚĽĶƟŅĚėĺŅĴŏĽňĵľŅĵĽƞĚįĸĔĶŃĪĭŐĔƞıŊŘĬĪňŗȮŐĸŃĮĶŃĝŅĝĬĨƞŅĚĔńĬ
ĕŉŘĬĔńĭėĺŅĴĶŋĬŐĶĚĕŀĚĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇȮReȮ&1998'ȮĔĸƞŅĺĺƞŅȮįĸĔĶŃĪĭĕŀĚĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇȮ&Natural 
Disaster Impact 8ȮNDI'ȮĽŅĴŅĶĩŏĮĸňŗĵĬœĮĨŅĴěŋħĴŋƞĚľĴŅĵĕŀĚĔŅĶĻŉĔļŅŐĸŃĔŅĶĮĶŃŏĴŇĬȮŀŅěŏĮƦĬėĺŅĴ
ŏĽňĵľŅĵőħĵĨĶĚȮŏĝƞĬȮŏĔŇħėĺŅĴŏĽňĵľŅĵĨƞŀėĬȮ&ĨŅĵ-ĭŅħŏěŖĭ'ȮŀŅėŅĶĭƟŅĬŏĶŊŀĬȮėĺŅĴŏĽňĵľŅĵĪŅĚŀƟŀĴȮŏĝƞĬȮȮ
ĔŅĶĶĭĔĺĬľĶŊŀĪŜŅĸŅĵĭĶŇĔŅĶĽŅīŅĶĦŌĮőĳėŐĸŃīŋĶĔŇěŒĬĝŋĴĝĬȮŐĸŃėĺŅĴŏĽňĵľŅĵĪňŗœĴƞĴňĨńĺĨĬȮĞŉŗĚŏĮƦĬĽŅŏľĨŋ
ĕŀĚĔŅĶĽŌĠŏĽňĵĽĳŅıŐĺħĸƟŀĴŐĸŃĽńĚėĴȮ 

ėĺŅĴŏĽňĵľŅĵőħĵĨĶĚȮėŊŀȮĔŅĶĽƞĚįĸĔĶŃĪĭĨƞŀĸńĔļĦŃĪŅĚĔŅĵĳŅıȮĪŜŅŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚ
őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗȮŏĔŇħėĺŅĴŏĽňĵľŅĵĨƞŀėĬȮ&ĨŅĵ-ĭŅħŏěŖĭ'ȮŀŅėŅĶĭƟŅĬŏĶŊŀĬȮŐĸŃĵŅĬıŅľĬŃ 

ėĺŅĴŏĽňĵľŅĵĪŅĚŀƟŀĴȮėŊŀȮĔŅĶĽƞĚįĸĔĶŃĪĭĨƞŀĽńĚėĴȮőħĵĔŅĶĶĭĔĺĬľĶŊŀĪŜŅĸŅĵĶŃĭĭĽŅīŅĶĦŌĮőĳė
ŐĸŃīŋĶĔŇěŒĬĝŋĴĝĬȮĪŜŅŒľƟŏĔŇħĔŅĶĽŌĠŏĽňĵĶŅĵœħƟȮĨƟĬĪŋĬĔŅĶįĸŇĨŏıŇŗĴĕŉŘĬ 

ėĺŅĴŏĽňĵľŅĵĪňŗœĴƞĴňĨńĺĨĬȮľĴŅĵĶĺĴĩŉĚȮįĸĔĶŃĪĭĪŅĚěŇĨŒěĪňŗĨƟŀĚŏįĝŇĠĔńĭėĺŅĴŏėĶňĵħȮŒĬĝƞĺĚŏĺĸŅ
ĔŅĶŏĔŇħĳńĵıŇĭńĨŇ 

&2'ȮŀŋĪĔĳńĵȮ 

ĽŜŅĬńĔĚŅĬĶŅĝĭńĦĤŇĨĵĽĳŅȮ&2554'ȮœħƟŒľƟėĺŅĴľĴŅĵĕŀĚȮŀŋĪĔĳńĵȮľĴŅĵĩŉĚȮĳńĵŀńĬĨĶŅĵĪňŗŏĔŇħěŅĔĬŘŜŅ
ĪƞĺĴȮŏĮƦĬĳńĵŀńĬĨĶŅĵĪňŗŏĔŇħěŅĔĽĳŅĺŃĬŘŜŅĪƞĺĴľĶŊŀĬŘŜŅĪƞĺĴĜńĭıĸńĬȮĴňĽŅŏľĨŋĴŅěŅĔĔŅĶŏĔŇħİĬĨĔľĬńĔľĶŊŀİĬ
ĨƞŀŏĬŊŗŀĚŏĮƦĬŏĺĸŅĬŅĬȮŏĬŊŗŀĚĴŅěŅĔľĵƞŀĴėĺŅĴĔħŀŅĔŅĻĨŗŜŅıŅĵŋľĴŋĬŏĕĨĶƟŀĬȮĶƞŀĚĴĶĽŋĴľĶŊŀĶƞŀĚėĺŅĴĔħ
ŀŅĔŅĻĨŗŜŅĴĶĽŋĴĨŃĺńĬĨĔŏĜňĵĚŒĨƟȮĴĶĽŋĴĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮĶĺĴœĮĩŉĚŏĕŊŗŀĬıńĚȮ&ĻŌĬĵƢŀŋĨŋĬŇĵĴĺŇĪĵŅĳŅėŒĨƟİƤƧĚ
ĨŃĺńĬŀŀĔ, Ĵ,Į,Į'ȮĞŉŗĚĽŀħėĸƟŀĚĔńĭěŜŅĬĚȮŐĔƟĺĝġŅȮ&2548'ȮĪňŗœħƟĬŇĵŅĴėĺŅĴľĴŅĵĕŀĚŀŋĪĔĳńĵœĺƟĺƞŅȮŏĮƦĬĳńĵľĶŊŀ
ŀńĬĨĶŅĵĪňŗŏĔŇħěŅĔĬŘŜŅĪƞĺĴľĶŊŀŀńĬĨĶŅĵŀńĬŏĔŇħěŅĔĽĳŅĺŃĪňŗĬŘŜŅœľĸŏŀƞŀĸƟĬİƤƧĚŐĴƞĬŘŜŅȮĸŜŅīŅĶȮľĶŊŀĪŅĚĬŘŜŅŏĕƟŅĪƞĺĴ
ıŊŘĬĪňŗȮĞŉŗĚĮĔĨŇŐĸƟĺœĴƞœħƟŀĵŌƞŒĨƟĶŃħńĭĬŘŜŅľĶŊŀŏĔŇħěŅĔĔŅĶĽŃĽĴĬŘŜŅĭĬıŊŘĬĪňŗĞŉŗĚĶŃĭŅĵŀŀĔœĴƞĪńĬȮĪŜŅŒľƟıŊŘĬĪňŗĬńŘĬĮĔ
ėĸŋĴœĮħƟĺĵĬŘŜŅȮĬŀĔěŅĔĬńŘĬŐĸƟĺĭĪėĺŅĴĺŇěńĵĨƞŅĚĮĶŃŏĪĻœħƟĔĸƞŅĺĺƞŅȮĬŘŜŅĪƞĺĴėŊŀȮĳńĵīĶĶĴĝŅĨŇĪňŗŀńĬĨĶŅĵŐĸŃ
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ĬńĭĺńĬěŃŏĔŇħĕŉŘĬĭƞŀĵėĶńŘĚŏĬŊŗŀĚĴŅěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮĪŜŅŒľƟėĺŅĴŏĮĶŅŃĭŅĚĪŅĚĽńĚėĴĨƞŀĔŅĶ
ŏĔŇħĬŘŜŅĪƞĺĴĴňĴŅĔĕŉŘĬȮĽŅŏľĨŋěŅĔĔŅĶŒĝƟĮĶŃőĵĝĬƢĭĬıŊŘĬĪňŗĶŅĭĸŋƞĴŐĸŃĔŅĶŏıŇŗĴĕŉŘĬĕŀĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮ
&VivecaNorénet al, 2016'ȮĞŉŗĚĽŀħėĸƟŀĚĔńĭȮZaitonHaminȮ&2013'ȮĪňŗĔĸƞŅĺœĺƟĺƞŅȮĬŘŜŅĪƞĺĴŏĮƦĬľĬŉŗĚŒĬĳńĵıŇĭńĨŇ
ĪŅĚīĶĶĴĝŅĨŇĪňŗĶƟŅĵŐĶĚĪňŗĽŋħȮŐĸŃĽƞĚįĸĶƟŅĵŐĶĚĨƞŀĝňĺŇĨĴĬŋļĵƢŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŐĴƟĺƞŅĬŘŜŅěŃŏĮƦĬĽŇŗĚěŜŅŏĮƦĬĕńŘĬ
ıŊŘĬģŅĬŒĬĔŅĶħŜŅĶĚŀĵŌƞĕŀĚĽŇŗĚĴňĝňĺŇĨȮŐĨƞŏĴŊŗŀĬŘŜŅĴňŀĵƞŅĚĸƟĬŏľĸŊŀľĶŊŀŏıŇŗĴĴŅĔĕŉŘĬŏľĬŊŀěŅĔĶŃħńĭĬŘŜŅĮĔĨŇȮŐĸŃȮȮȮ
ĮĔėĸŋĴıŊŘĬĪňŗőħĵĶŀĭȮŀŅěĔƞŀŒľƟŏĔŇħėĺŅĴĪŋĔĕƢĵŅĔŐĔƞĝŋĴĝĬœħƟȮ 

ŀŅěĔĸƞŅĺĽĶŋĮœħƟĺƞŅȮŀŋĪĔĳńĵŏĮƦĬĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇĪňŗŀńĬĨĶŅĵĬńĭĺńĬěŃŏĔŇħĕŉŘĬĭƞŀĵėĶńŘĚŏĬŊŗŀĚĴŅěŅĔ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮĪŜŅŒľƟŏĔŇħĽĳŅĺŃĬŘŜŅĪƞĺĴľĶŊŀĬŘŜŅĪƞĺĴĜńĭıĸńĬȮĴňĽŅŏľĨŋĴŅěŅĔĔŅĶŏĔŇħİĬĨĔ
ľĬńĔŐĸŃĨĔĨƞŀŏĬŊŗŀĚŏĮƦĬŏĺĸŅĬŅĬȮĪŜŅŒľƟıŊŘĬĪňŗĬńŘĬĮĔėĸŋĴœĮħƟĺĵĬŘŜŅȮĞŉŗĚĶŃĭŅĵŀŀĔœĴƞĪńĬȮĔƞŀŒľƟŏĔŇħėĺŅĴĽŌĠŏĽňĵ
ĝňĺŇĨŐĸŃĪĶńıĵƢĽŇĬĕŀĚĮĶŃĝŅĝĬŒĬıŊŘĬĪňŗĬńŘĬŕ 

ĸńĔļĦŃĕŀĚŀŋĪĔĳńĵŒĬĮĶŃŏĪĻœĪĵȮ&ĬŘŜŅĪƞĺĴ'ȮĽŅĴŅĶĩŐĭƞĚœħƟȮ2 ĸńĔļĦŃȮėŊŀȮĬŘŜŅĪƞĺĴĕńĚŐĸŃĬŘŜŅĪƞĺĴ
ĜńĭıĸńĬȮĕŉŘĬŀĵŌƞĔńĭĔŅĶŏĔŇħŒĬŐĨƞĸŃĪƟŀĚĪňŗȮőħĵĴňĸńĔļĦŃĳŌĴŇĮĶŃŏĪĻŏĮƦĬĨńĺĔŜŅľĬħȮ&ĔĶĴŀŋĨŋĬŇĵĴĺŇĪĵŅ, Ĵ,Į,Į'Ȯ
ħńĚĬňŘ 

1' ĬŘŜŅĪƞĺĴĕńĚȮ&Drainage Floods' ŏĮƦĬĽĳŅĺŃĬŘŜŅĪƞĺĴĪňŗŏĔŇħĕŉŘĬŏĬŊŗŀĚěŅĔĶŃĭĭĶŃĭŅĵĬŘŜŅœĴƞĴň
ĮĶŃĽŇĪīŇĳŅıȮĴńĔŏĔŇħĕŉŘĬŒĬĭĶŇŏĺĦĪňŗĶŅĭĸŋƞĴŐĴƞĬŘŜŅŐĸŃĭĶŇŏĺĦĝŋĴĝĬŏĴŊŀĚŒľĠƞŕȮĴňĸńĔļĦŃėƞŀĵŏĮƦĬėƞŀĵœĮȮĞŉŗĚ
ŏĔŇħěŅĔİĬĨĔľĬńĔȮĦȮĭĶŇŏĺĦĬńŘĬŕȮĨŇħĨƞŀĔńĬŏĮƦĬŏĺĸŅľĸŅĵĺńĬȮľĶŊŀŏĔŇħěŅĔĽĳŅĺŃĬŘŜŅĸƟĬĨĸŇŗĚȮĬŘŜŅĪƞĺĴĕńĚĽƞĺĬ
ŒľĠƞěŃŏĔŇħĭĶŇŏĺĦĪƟŅĵĬŘŜŅȮŐĸŃĴňĸńĔļĦŃŐįƞŏĮƦĬĭĶŇŏĺĦĔĺƟŅĚŏĬŊŗŀĚěŅĔœĴƞĽŅĴŅĶĩĶŃĭŅĵœħƟĪńĬȮ 

2' ĬŘŜŅĪƞĺĴĜńĭıĸńĬ &Flash Floods'ȮŏĮƦĬĳŅĺŃĬŘŜŅĪƞĺĴĪňŗŏĔŇħĕŉŘĬŀĵƞŅĚĜńĭıĸńĬŒĬıŊŘĬĪňŗȮŏĬŊŗŀĚěŅĔİĬĨĔ
ľĬńĔŒĬĭĶŇŏĺĦıŊŘĬĪňŗĞŉŗĚĴňėĺŅĴĝńĬĴŅĔȮŐĸŃĴňėŋĦĽĴĭńĨŇŒĬĔŅĶĔńĔŏĔŖĭľĶŊŀĔŅĶĨƟŅĬĬŘŜŅĬƟŀĵȮŏĝƞĬȮĭĶŇŏĺĦĨƟĬĬŘŜŅĞŉŗĚĴň
ėĺŅĴĝńĬĕŀĚıŊŘĬĪňŗĴŅĔȮıŊŘĬĪňŗĮƙŅĩŌĔĪŜŅĸŅĵĪŜŅŒľƟĔŅĶĔńĔŏĔŖĭľĶŊŀĔŅĶĨƟŅĬĬŘŜŅĸħĬƟŀĵĸĚȮĭĶŇŏĺĦıŊŘĬĪňŗĩĬĬŐĸŃ
ĽĬŅĴĭŇĬȮŏĮƦĬĨƟĬȮľĶŊŀŏĔŇħěŅĔĽŅŏľĨŋŀŊŗĬŕȮŏĝƞĬȮŏĕŊŗŀĬľĶŊŀŀƞŅĚŏĔŖĭĬŘŜŅıńĚĪĸŅĵȮĬŘŜŅĪƞĺĴĜńĭıĸńĬĴńĔŏĔŇħĕŉŘĬ
ľĸńĚěŅĔİĬĨĔľĬńĔœĴƞŏĔŇĬ 6 ĝńŗĺőĴĚ  ŐĸŃĴńĔŏĔŇħĕŉŘĬŒĬĭĶŇŏĺĦĪňŗĶŅĭĶŃľĺƞŅĚľŋĭŏĕŅȮĞŉŗĚŀŅěěŃœĴƞĴňİĬĨĔľĬńĔŒĬ
ĭĶŇŏĺĦĬńŘĬĴŅĔƞŀĬŏĸĵŐĨƞĴňİĬĨĔľĬńĔĴŅĔĭĶŇŏĺĦĨƟĬĬŘŜŅĪňŗŀĵŌƞľƞŅĚŀŀĔœĮȮŏĬŊŗŀĚěŅĔĬŘŜŅĪƞĺĴĜńĭıĸńĬĴňėĺŅĴĶŋĬŐĶĚ
ŐĸŃĬŘŜŅŏėĸŊŗŀĬĪňŗħƟĺĵėĺŅĴŏĶŖĺĴŅĔőŀĔŅĽĪňŗěŃĮƚŀĚĔńĬŐĸŃŀıĵıěŉĚĴňĬƟŀĵȮ 

ȮȮĽŅŏľĨŋľĸńĔĕŀĚŀŋĪĔĳńĵŒĬĮĶŃŏĪĻœĪĵĴńĔĴŅěŅĔīĶĶĴĝŅĨŇȮŏĝƞĬȮıŅĵŋľĴŋĬŏĕĨĶƟŀĬȮœħƟŐĔƞȮıŅĵŋ
ħňŏĮĶĽĝńŗĬȮıŅĵŋőĞĬĶƟŀĬȮŐĸŃıŅĵŋœĨƟİŋƙĬŒĬĭĶŇŏĺĦĪňŗıŅĵŋŏėĸŊŗŀĬįƞŅĬȮĸĴĴĶĽŋĴĔŜŅĸńĚŐĶĚȮœħƟŐĔƞȮĸĴĴĶĽŋĴĨŃĺńĬĨĔ
ŏĜňĵĚŒĨƟŐĸŃĸĴĴĶĽŋĴĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮĶƞŀĚĴĶĽŋĴľĶŊŀĶƞŀĚėĺŅĴĔħŀŅĔŅĻĨŗŜŅĔŜŅĸńĚŐĶĚȮŀŅĔŅĻŐĮĶĮĶĺĬȮȮ
ĬŘŜŅĪŃŏĸľĬŋĬȮŏĕŊŗŀĬıńĚĪĸŅĵȮĪňŗĔĸƞŅĺĴŅĪńŘĚľĴħĪŜŅŒľƟŏĔŇħŀŋĪĔĳńĵœħƟŏĽĴŀȮ&ĻŌĬĵƢŀŋĨŋĬŇĵĴĺŇĪĵŅĳŅėŒĨƟİƤƧĚ
ĨŃĺńĬŀŀĔ, ĴĮĮ,'ȮȮĞŉŗĚĽŅŏľĨŋľĸńĔĕŀĚĔŅĶŏĔŇħŀŋĪĔĳńĵĴńĔĴŅěŅĔĮƤěěńĵīĶĶĴĝŅĨŇȮŀīŇĭŅĵœħƟħńĚĬňŘȮ 



ĽŜŅĬńĔĚŅĬĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,' 
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1'ȮıŅĵŋľĴŋĬŏĕĨĶƟŀĬȮœħƟŐĔƞȮıŅĵŋħňŏĮĶĽĝńŗĬȮıŅĵŋőĞĬĶƟŀĬȮŐĸŃıŅĵŋœĨƟİŋƙĬȮŒĬĭĶŇŏĺĦĪňŗıŅĵŋŏėĸŊŗŀĬįƞŅĬȮ
ĴňĩŇŗĬĔŜŅŏĬŇħŏľĬŊŀĴľŅĽĴŋĪĶŒĬŏĕĨĶƟŀĬŐĩĭĸŃĨŇěŌħĨŗŜŅȮŐĨƞŀĵŌƞĬŀĔŏĕĨĭĶŇŏĺĦŏĽƟĬĻŌĬĵƢĽŌĨĶȮĸńĔļĦŃĕŀĚİĬĪňŗĨĔ
ŏĬŊŗŀĚěŅĔıŅĵŋľĴŋĬŏĕĨĶƟŀĬěŃŏĮƦĬİĬĪňŗĨĔľĬńĔŐĸŃĴňĭĶŇŏĺĦĔĺƟŅĚĕĺŅĚĔńĭĴňıŅĵŋĸĴŐĶĚȮıŅĵŋľĴŋĬŏĕĨĶƟŀĬŒĬŐĨƞ
ĸŃĝƞĺĚĕŀĚėĺŅĴĶŋĬŐĶĚěŃĴňėŋĦĽĴĭńĨŇŏĜıŅŃĨńĺŐĸŃŏĮĸňŗĵĬŐĮĸĚœĮĨŅĴĽĳŅıŐĺħĸƟŀĴĔĸƞŅĺėŊŀȮŏĶŇŗĴĨƟĬěŅĔ
ıŅĵŋħňŏĮĶĽĝńŗĬŏĮƦĬıŅĵŋĪňŗĴňĔŜŅĸńĚŀƞŀĬĪŜŅŒľƟŏĔŇħİĬĲƚŅėŃĬŀĚȮİĬĨĔĮŅĬĔĸŅĚĩŉĚĨĔľĬńĔĭŅĚŐľƞĚȮĪŃŏĸĴňėĸŊŗĬĽŌĚ
ŏĴŊŗŀĪĺňĔŜŅĸńĚŐĶĚĕŉŘĬěŃĔĸŅĵŏĮƦĬıŅĵŋőĞĬĶƟŀĬȮĞŉŗĚĴňėĺŅĴĶŋĬŐĶĚȮėŊŀȮĪŜŅŒľƟĴňİĬĨĔľĬńĔŏĮƦĬĭĶŇŏĺĦĔĺƟŅĚŐĸŃıŅĵŋ
ĸĴŐĶĚĞŉŗĚŀŅěĶŋĬŐĶĚĩŉĚĕńŘĬĪŜŅŒľƟŏĔŇħĬŘŜŅĮƙŅœľĸľĸŅĔŐĸŃħŇĬőėĸĬĩĸƞĴȮėĸŊŗĬĸĴŒĬĪŃŏĸĴňĔŜŅĸńĚŐĶĚȮŐĸŃĩƟŅĵńĚĴň
ĔŜŅĸńĚŐĶĚĕŉŘĬŀňĔĔŖěŃŏĮƦĬıŅĵŋœĨƟİŋƙĬȮŏĮƦĬıŅĵŋĪňŗĴňėĺŅĴĶŋĬŐĶĚĴŅĔĪňŗĽŋħȮĽĶƟŅĚėĺŅĴŏĽňĵľŅĵŀĵƞŅĚĴľŅĻŅĸȮĪŃŏĸĴň
ėĸŊŗĬĸĴŐĶĚŐĸŃėĸŊŗĬĽŌĚĶĺĴĩŉĚŏĔŇħėĸŊŗĬĞńħİƤƧĚŀĵƞŅĚĶŋĬŐĶĚȮ&ĽŜŅĬńĔĚŅĬőėĶĚĔŅĶıńĥĬŅŐľƞĚĽľĮĶŃĝŅĝŅĨŇŐĸŃ
ėĦŃ, 2559' 

2'ȮĸĴĴĶĽŋĴĔŜŅĸńĚŐĶĚȮœħƟŐĔƞȮĸĴĴĶĽŋĴĨŃĺńĬĨĔŏĜňĵĚŒĨƟȮŐĸŃĸĴĴĶĽŋĴĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀŏĮƦĬĸĴĪňŗ
ıńħĨŅĴķħŌĔŅĸȮėŊŀȮĸĴĮĶŃěŜŅķħŌȮĪňŗıńħŒĬĪŇĻĪŅĚĮĶŃěŜŅŏĮƦĬĶŃĵŃŏĺĸŅĬŅĬěĬŏĮƦĬķħŌĔŅĸŒĬĮĶŃŏĪĻœĪĵȮĸĴ
ĴĶĽŋĴĪňŗĴňĔŜŅĸńĚŐĶĚěńħĪňŗĽŋħȮœħƟŐĔƞȮĴĶĽŋĴĪňŗŏĔŇħŒĬĭĶŇŏĺĦĳŅėŒĨƟŐĸŃĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŒĨƟĕŀĚĪĺňĮŏŀŏĝňĵȮĞŉŗĚ
ĮĶŃŏĪĻœĪĵœħƟĶńĭŀŇĪīŇıĸěŅĔĸĴĴĶĽŋĴĨŃĺńĬĨĔŏĜňĵĚŒĨƟĪňŗŏĶŇŗĴĨƟĬıńħŏĕƟŅĽŌƞĳŅėĔĸŅĚĕŀĚĮĶŃŏĪĻĮĶŃĴŅĦ
ĔĸŅĚŏħŊŀĬıķļĳŅėĴœĮěĬĩŉĚĔĸŅĚŏħŊŀĬĨŋĸŅėĴȮěŅĔĬńŘĬĸĴěŃŐĮĶĮĶĺĬŐĸŃŏĶŇŗĴŏĮĸňŗĵĬŏĮƦĬĪŇĻ
ĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀĮĶŃĴŅĦĮĸŅĵŏħŊŀĬĨŋĸŅėĴœĮěĬĩŉĚĔĸŅĚŏħŊŀĬĔŋĴĳŅıńĬīƢ 

3'ȮĶƞŀĚĴĶĽŋĴľĶŊŀĶƞŀĚėĺŅĴĔħŀŅĔŅĻĨŗŜŅĔŜŅĸńĚŐĶĚȮĴňĸńĔļĦŃŏĮƦĬŐĬĺıŅħĕĺŅĚŒĬĪŇĻĨŃĺńĬĨĔœĮĵńĚ
ĪŇĻĨŃĺńĬŀŀĔŒĬŏĕĨĶƟŀĬŒĔĸƟŏĽƟĬĻŌĬĵƢĽŌĨĶȮ&Equator'ȮŐĸŃěŃĴňĔŅĶŏĸŊŗŀĬĕŉŘĬŐĸŃĸĚȮıŅħįƞŅĬĮĶŃŏĪĻœĪĵĝƟŅĔĺƞŅ
ŐĬĺőėěĶĕŀĚħĺĚŀŅĪŇĨĵƢĮĶŃĴŅĦȮ1 ŏħŊŀĬȮėĺŅĴĔĺƟŅĚĕŀĚĶƞŀĚĴĶĽŋĴĮĶŃĴŅĦ 6 ĩŉĚ 8ȮŀĚĻŅĸŃĨŇěŌħȮĞŉŗĚĶƞŀĚ
ĴĶĽŋĴěŃŏĶŇŗĴıŅħįƞŅĬĮĶŃŏĪĻœĪĵŒĬŏħŊŀĬıķļĳŅėĴȮěŅĔĬńŘĬŒĬĝƞĺĚĮĸŅĵŏħŊŀĬĴŇĩŋĬŅĵĬĩŉĚŏħŊŀĬĔĶĔġŅėĴȮ
ĶƞŀĚĴĶĽŋĴěŃŏĸŊŗŀĬœĮŀĵŌƞĭĶŇŏĺĦĨŀĬŒĨƟĕŀĚĮĶŃŏĪĻěňĬȮŐĸŃěŃŏĸŊŗŀĬĔĸńĭĴŅıŅħįƞŅĬĳŅėŏľĬŊŀĕŀĚĮĶŃŏĪĻœĪĵ
ŀňĔėĶńŘĚȮĮĶŃĴŅĦŏħŊŀĬĔńĬĵŅĵĬŐĸŃŏĸŊŗŀĬĸĚœĮĨŅĴĸŜŅħńĭȮŏĴŊŗŀĶƞŀĚĬňŘĮĶŃěŜŅŀĵŌƞĪňŗŒħľĶŊŀįƞŅĬĪňŗŒħĔŖěŃĪŜŅŒľƟĪňŗĬńŘĬ
İĬĨĔľĬŅŐĬƞĬœħƟȮ&ĺńĝĶňȮĺňĶŃıńĬīŋƢ, 2533' 

4'ȮĬŘŜŅĪŃŏĸľĬŋĬȮ&High Tide'ȮȮįĸěŅĔĬŘŜŅĪŃŏĸľĬŋĬŒĬĝƞĺĚŏĺĸŅĪňŗħĺĚŀŅĪŇĨĵƢŐĸŃħĺĚěńĬĪĶƢŀĵŌƞŒĬŐĬĺ
ĪňŗĨĶĚĔńĬĪŜŅŒľƟĶŃħńĭĬŘŜŅĪŃŏĸĕŉŘĬĽŌĚĽŋħȮĬŘŜŅĪŃŏĸľĬŋĬŏĮƦĬĸńĔļĦŃĪŅĚīĶĶĴĝŅĨŇĪňŗŏĔŇħĕŉŘĬĪŋĔĺńĬȮŐĨƞĬŘŜŅĪŃŏĸľĬŋĬ
ŒĬĶŃĵŃĪňŗĬŘŜŅĪŃŏĸŏĔŇħȮėŊŀȮĶŃħńĭĬŘŜŅĪŃŏĸĕŉŘĬĽŌĚĽŋħȮŏĶňĵĔĺƞŅȮĬŘŜŅĕŉŘĬĽŌĚŒĬľĬƟŅĬŘŜŅŏĔŇħȮĬŘŜŅĪŃŏĸěŃľĬŋĬŒľƟĶŃħńĭĬŘŜŅ
ŒĬŐĴƞĬŘŜŅĽŌĚĕŉŘĬŀňĔĴŅĔȮĪŜŅŒľƟĔŅĶœľĸĕŀĚĬŘŜŅŒĬŐĴƞĬŘŜŅĸħĸĚĴŅĔľĶŊŀŀŅěěŃľĵŋħœľĸȮĬŘŜŅŒĬŐĴƞĬŘŜŅěŉĚœĴƞĽŅĴŅĶĩ
ĶŃĭŅĵĸĚĽŌƞĪŃŏĸœħƟȮĩƟŅĶŃĵŃĪňŗĬŘŜŅĪŃŏĸľĬŋĬĬňŘŏĮƦĬĶŃĵŃŏĺĸŅĪňŗĬŘŜŅŒĬŐĴƞĬŘŜŅĴňĶŃħńĭĽŌĚŀĵŌƞŐĸƟĺȮĵƞŀĴĔƞŀŒľƟŏĔŇħĔŅĶ
ĸƟĬĨĸŇŗĚĪƞĺĴĕńĚĭĶŇŏĺĦĭƟŅĬŏĶŊŀĬĶŇĴİƤƧĚŐĴƞĬŘŜŅœħƟȮ&ĺńĝĶňȮĺňĶŃıńĬīƢ, 2533' 

 



ĽŜŅĬńĔĚŅĬĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,' 
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0,2'ȮĔŅĶěńħĔŅĶĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇ 

2,1 ėĺŅĴľĴŅĵĔŅĶěńħĔŅĶĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇ 

ĔŅĶěńħĔŅĶĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĔŅĶĸħėĺŅĴŏĮĶŅŃĭŅĚŐĸŃŏıŇŗĴėĺŅĴŏĕƟĴŐĕŖĚȮŏıŊŗŀ 

ĮƚŀĚĔńĬĳńĵĪňŗŏĔŇħĕŉŘĬȮľĶŊŀŏıŊŗŀĸħįĸĔĶŃĪĭĕŀĚĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇȮĨƞŀĮĶŃĝŅĝĬȮĪĶńıĵƢĽŇĬŐĸŃĽŇŗĚŐĺħĸƟŀĴŒľƟ
ĬƟŀĵĪňŗĽŋħŏĪƞŅĪňŗŏĮƦĬœĮœħƟȮőħĵĔŅĶěńħĨńŘĚĭŋėėĸȮĔĶŃĭĺĬĔŅĶŐĸŃĔĸœĔȮĻńĔĵĳŅıŐĸŃĪńĔļŃȮŐįĬŐĸŃĔŇěĔĶĶĴȮ
&ĴŌĸĬŇīŇŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ, 2551, Ĭ,Ȯ4'Ȯ 

2,2'ȮŐĬĺėŇħĔŅĶěńħĔŅĶĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇ 

ŒĬŀħňĨėĬĽƞĺĬŒľĠƞĴňĪńĻĬėĨŇŏĔňŗĵĺĔńĭĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇȮĔĸƞŅĺėŊŀȮįĸĔĶŃĪĭěŅĔĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇ
ŐĨƞĸŃėĶńŘĚȮŏĮƦĬĽŇŗĚĪňŗŏľĬŊŀĔŅĶėŅħľĴŅĵȮœĴƞĽŅĴŅĶĩėŅħĔŅĶĦƢœħƟȮœĴƞĴňŒėĶĶŌƟĺƞŅěŃŏĔŇħĕŉŘĬĪňŗœľĬȮŏĴŊŗŀœľĶƞȮħńĚĬńŘĬěŉĚ
œĴƞŏėĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚŐĸŃėĺŅĴĸƞŀŐľĸĴĕŀĚıŊŘĬĪňŗŐĸŃĔŇěĔĶĶĴȮȮĔŅĶěńħĔŅĶĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇŒĬŀħňĨ
ěŉĚŏĮƦĬĶŌĮŐĭĭĔŅĶĶŀŒľƟŏĔŇħĳńĵıŇĭńĨŇĔƞŀĬŐĸƟĺěŉĚľŅĪŅĚěńħĔŅĶȮœĴƞĴňĔŅĶĔŜŅľĬħĴŅĨĶĔŅĶŐĸŃĺŇīňĮƚŀĚĔńĬľĶŊŀĸħ
įĸĔĶŃĪĭĪňŗěŃŏĔŇħěŅĔĳńĵıŇĭńĨŇȮŐĨƞŒĝƟĔŅĶĨńŘĚĶńĭ-ĶńĭĴŊŀĨƞŀĽĩŅĬĔŅĶĦƢĜŋĔŏĜŇĬȮ&Emergency Response'ȮľĶŊŀ
ĔŅĶěńħĔŅĶŒĬĳŅĺŃĜŋĔŏĜŇĬȮ&Emergency Management'ȮŏĬƟĬĪňŗĔŅĶĶńĭĴŊŀȮ&Response'ȮĔŅĶĭĶĶŏĪŅŐĸŃŒľƟ
ĔŅĶĝƞĺĵŏľĸŊŀľĸńĚŏĔŇħĳńĵȮ&Relief'ȮŐĸŃĔŅĶĲƘƨĬĲŌȮ&Rehabilitation'Ȯ&ĳŅıĪňŗȮ0+/'Ȯ&ĬŇĸŋĭĸȮĽŌƞıŅĬŇĝ,Ȯ0329, Ĭ,Ȯ
44' 

 



ĽŜŅĬńĔĚŅĬĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,' 
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ĳŅıĪňŗȮ0+/ȮĔŅĶěńħĔŅĶĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇŒĬŀħňĨ 

ĪňŗĴŅȮ8ȮĬŇĸŋĭĸȮĽŌƞıŅĬŇĝ,Ȯ0329, Ĭ,Ȯ44 

ĳŅĵľĸńĚěŅĔĮƖȮı,Ļ,Ȯ2558 ĮĶŃŏĪĻœĪĵœħƟŒľƟĔŅĶĶńĭĶŀĚĔĶŀĭĔŅĶħŜŅŏĬŇĬĚŅĬŏĞĬœħȮŏıŊŗŀĸħėĺŅĴ
ŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇȮı,Ļ,Ȯ2558 ůȮ2573 &Sendai Framework for Disaster Risk Reduction 2015 +Ȯ2030'Ȯ
ľĶŊŀŴĔĶŀĭŏĞĬœħŵȮľĶŊŀȮSendai FrameworkȮ2015 ůȮ2030ȮĩŌĔĬŜŅĴŅŒĝƟŒĬĔŅĶĮĶŃĝŋĴĔĸŋƞĴĮĶŃŏĪĻőĸĔĪňŗ
ĽŅĴȮŏĴŊŗŀĺńĬĪňŗȮ14 ůȮ18 ĴňĬŅėĴȮ2015 ĪňŗŏĴŊŀĚŏĞĬœħȮ&Sendai'ȮěńĚľĺńħĴŇĵŅĔŇȮ&Miyagi'ȮĮĶŃŏĪĻĠňŗĮŋƙĬȮőħĵĴň
įŌƟŐĪĬěŅĔĮĶŃŏĪĻĨƞŅĚŕȮĪńŗĺőĸĔŏĕƟŅĶƞĺĴĔŅĶĮĶŃĝŋĴĬňŘ 

ŏĮƚŅľĴŅĵĪňŗĽŜŅėńĠĕŀĚȮSendai FrameworkȮėŊŀȮĮƚŀĚĔńĬėĺŅĴŏĽňŗĵĚŒľĴƞŐĸŃĸħėĺŅĴŏĽňŗĵĚěŅĔĳńĵ
ıŇĭńĨŇĪňŗĴňŀĵŌƞŏħŇĴȮőħĵĔŅĶĭŌĶĦŅĔŅĶħƟĺĵĴŅĨĶĔŅĶĪŅĚŏĻĶļģĔŇěȮőėĶĚĽĶƟŅĚĪŅĚĔġľĴŅĵȮĽńĚėĴȮĽŋĕĳŅıȮ
ĺńĥĬīĶĶĴȮĔŅĶĻŉĔļŅȮĽŇŗĚŐĺħĸƟŀĴȮŏĪėőĬőĸĵňȮĔŅĶŏĴŊŀĚȮŐĸŃĽĩŅĭńĬȮŏıŊŗŀĮƚŀĚĔńĬŐĸŃĸħėĺŅĴĸƞŀŐľĸĴ
ŏĮĶŅŃĭŅĚȮŐĸŃŏıŇŗĴĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶŏįĝŇĠŏľĨŋŐĸŃĔŅĶĲƘƨĬĲŌĪňŗħňĕŉŘĬȮĞŉŗĚěŃĬŜŅœĮĽŌƞėĺŅĴĽŅĴŅĶĩ



ĽŜŅĬńĔĚŅĬĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,' 
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ŒĬĔŅĶĶńĭĴŊŀŐĸŃĲƘƨĬėŊĬĔĸńĭĽĳŅıŏħŇĴœħƟŒĬĶŃĵŃŏĺĸŅĪňŗĶĺħŏĶŖĺŐĸŃĴňĮĶŃĽŇĪīŇĳŅıȮ&ĽƞĺĬėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚ
ĮĶŃŏĪĻȮĽŜŅĬńĔĺŇěńĵŐĸŃėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĮĶŃŏĪĻȮĔĶĴĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅĽŅīŅĶĦĳńĵ, 2012'ȮőħĵĴňĨńĺĝňŘĺńħ
ľĸńĔȮ7 ĮĶŃĔŅĶȮ&United Nations, 2015, p, 33'ȮėŊŀ 

+ȮĸħŀńĨĶŅĔŅĶŏĽňĵĝňĺŇĨěŅĔĳńĵıŇĭńĨŇĪńŗĺőĸĔȮőħĵŒĬĮƖ 2030 ŀńĨĶŅĔŅĶŏĽňĵĝňĺŇĨěŅĔĳńĵıŇĭńĨŇĪńŗĺőĸĔ
ĨƞŀŀńĨĶŅĔŅĶŏĽňĵĝňĺŇĨĕŀĚĮĶŃĝŅĔĶőĸĔȮ1ȮŐĽĬėĬȮĶŃľĺƞŅĚĮƖȮ2020 +Ȯ2030ȮěŃĨƟŀĚĬƟŀĵĔĺƞŅĮƖȮ2005 ůȮ2015  

+ȮĸħěŜŅĬĺĬįŌƟœħƟĶńĭįĸĔĶŃĪĭěŅĔĳńĵıŇĭńĨŇĪńŗĺőĸĔȮőħĵŒĬĮƖ 2030 ěŜŅĬĺĬįŌƟœħƟĶńĭįĸĔĶŃĪĭěŅĔȮ
ĳńĵıŇĭńĨŇĨƞŀĮĶŃĝŅĔĶőĸĔȮ1ȮŐĽĬėĬȮěŃĨƟŀĚĬƟŀĵĔĺƞŅĮƖȮ2005 ůȮ2015  

+ȮĸħĔŅĶĽŌĠŏĽňĵĪŅĚŏĻĶļģĔŇěěŅĔĳńĵıŇĭńĨŇȮőħĵėĺŅĴĽŌĠŏĽňĵĪŅĚŏĻĶļģĔŇěěŅĔĳńĵıŇĭńĨŇőħĵĨĶĚ
ĸħĸĚŏĴŊŗŀŏĪňĵĭĔńĭįĸŇĨĳńĦĤƢŒĬĮĶŃŏĪĻĪńŗĺőĸĔĴĺĸĶĺĴȮ&GDP'ȮŒĬĮƖ 2030  

+ȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬŐĸŃĔŅĶĭĶŇĔŅĶĕńŘĬıŊŘĬģŅĬȮœħƟĶńĭėĺŅĴŏĽňĵľŅĵěŅĔĳńĵıŇĭńĨŇĬƟŀĵĸĚěŅĔĔŅĶ
ıńĥĬŅėĺŅĴıĶƟŀĴŒĬĔŅĶĶńĭĴŊŀŐĸŃĲƘƨĬĔĸńĭœħƟŀĵƞŅĚĶĺħŏĶŖĺŏĴŊŗŀŏĔŇħĳńĵıŇĭńĨŇȮĳŅĵŒĬĮƖ 2030 

+ȮěŜŅĬĺĬĕŀĚĮĶŃŏĪĻĪňŗĴňĔĸĵŋĪīƢĔŅĶĸħėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇŒĬĶŃħńĭĝŅĨŇŐĸŃĪƟŀĚĩŇŗĬŏıŇŗĴĕŉŘĬ
ĳŅĵŒĬĮƖ 2020  

+ȮŏĽĶŇĴĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĮĶŃŏĪĻŐĔƞĮĶŃŏĪĻĔŜŅĸńĚıńĥĬŅȮħƟĺĵĔŅĶĽĬńĭĽĬŋĬĔŅĶ
ħŜŅŏĬŇĬĔŅĶĨŅĴĔĶŀĭĬňŘŒĬĶŃħńĭĝŅĨŇȮĳŅĵŒĬĮƖȮ2030  

+ȮĮĶŃĝŅĝĬĽŅĴŅĶĩŏĕƟŅĩŉĚĶŃĭĭŏĨŊŀĬĳńĵĸƞĺĚľĬƟŅȮŐĸŃĕƟŀĴŌĸėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇĴŅĔĕŉŘĬ
ĳŅĵŒĬĮƖ 2030 

2,3'ȮĕƟŀěŜŅĔńħŐĸŃŀŋĮĽĶĶėŒĬĔŅĶěńħĔŅĶĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇ 

ĬŇĸŋĭĸȮĽŌƞıŅĬŇĝȮ&0329, Ĭ,Ȯ47'ȮœħƟĽĶŋĮĕƟŀěŜŅĔńħŒĬĔŅĶěńħĔŅĶĳńĵıŇĭńĨŇĪňŗįƞŅĬĴŅŒĬĮĶŃŏĪĻœĪĵȮĪńŘĚ 

ħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴȮĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĭĶŇľŅĶěńħĔŅĶȮŐĸŃĔġľĴŅĵ-ĔġĶŃŏĭňĵĭĪňŗŏĔňŗĵĺĕƟŀĚȮĽĶŋĮœħƟħńĚĬňŘ 

(1) ħƟŅĬŏĻĶļģĔŇě 
ŒĬĝƞĺĚĮƖȮ2540 ĮĶŃŏĪĻœĪĵŏĶŇŗĴĴňĬőĵĭŅĵĔŅĶıńĥĬŅĮĶŃŏĪĻĪňŗĴŅıĶƟŀĴĔńĭĔĶŃŐĽőĸĔȮŐĸŃĴň 

ŐįĬıńĥĬŅłȮĪňŗĕĦŃĬńŘĬŏĬƟĬĬőĵĭŅĵĔŅĶįĸŇĨŏıŊŗŀĔŅĶĽƞĚŀŀĔȮĔŜŅľĬħŏĮƚŅľĴŅĵĔŅĶĽƞĚŀŀĔĽŇĬėƟŅŒľƟĽŌĚĕŉŘĬȮĪŜŅŒľƟ
ŏĔŇħĔŅĶŏĶƞĚĔŅĶŏıŇŗĴįĸįĸŇĨȮĪńŘĚŒĬĳŅėŏĔļĨĶĔĶĶĴŐĸŃĳŅėŀŋĨĽŅľĔĶĶĴȮĮĶŃĝŅĝĬŏĶŇŗĴŒĝƟĮŋƜĵȮĽŅĶŏėĴňȮŒĬĔŅĶ
ŏıŅŃĮĸŌĔȮĪŜŅŒľƟŀńĨĶŅĔŅĶŒĝƟĽŅĶŏėĴňŐĸŃĺńĨĩŋŀńĬĨĶŅĵĴňĮĶŇĴŅĦĽŌĚĕŉŘĬȮŏĔŇħĮƤĠľŅĔŅĶĨĔėƟŅĚĕŀĚĽŅĶıŇļŏėĴňȮŐĸŃ
ŏĔŇħĮƤĠľŅĽŅĶŏėĴňŐĸŃĽŅĶıŇļĨĔėƟŅĚȮĶĺĴĪńŘĚĔŅĶŏĔŇħŀŋĭńĨŇŏľĨŋěŅĔĔŅĶĕĬĽƞĚ 

 



ĽŜŅĬńĔĚŅĬĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,' 
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&2'ȮħƟŅĬĽńĚėĴŐĸŃĔŅĶıńĥĬŅĭŋėĸŅĔĶ 

+ȮĔŅĶıńĥĬŅĽńĚėĴœĴƞĽŀħĶńĭĔńĭĔŅĶıńĥĬŅŏĻĶļģĔŇěȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŏĴŊŗŀěŜŅĬĺĬĮĶŃĝŅĔĶ 

ŏıŇŗĴĕŉŘĬȮĪŜŅŒľƟĴňėĺŅĴĨƟŀĚĔŅĶĪňŗŀĵŌƞŀŅĻńĵŏıŇŗĴĕŉŘĬȮěŜŅŏĮƦĬĨƟŀĚĕĵŅĵŏĴŊŀĚŏĕƟŅĽŌƞıŊŘĬĪňŗĝĬĭĪȮĔƞŀŒľƟŏĔŇħĮƤĠľŅĨŅĴĴŅȮ
ĪńŘĚĮƤĠľŅėĶŀĭėĶńĺȮĮƤĠľŅĽńĚėĴĪńŘĚħƟŅĬĶƞŅĚĔŅĵŐĸŃěŇĨŒěȮĞŉŗĚŏĮƦĬŀŋĮĽĶĶėŒĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĕŀĚ
ĮĶŃĝŅĝĬŒĬĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇĪňŗĴňŐĬĺőĬƟĴĩňŗŐĸŃĶŋĬŐĶĚĴŅĔĕŉŘĬ 

+ȮĔŅĶĕŅħĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶĳńĵıŇĭńĨŇȮĞŉŗĚĽƞĚįĸ
ĔĶŃĪĭőħĵĨĶĚĨƞŀĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĮĶŃĝŅĝĬŒĬĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇ 

+ȮĮĶŃĝŅĝĬĕŅħĔŅĶĨĶŃľĬńĔĩŉĚėĺŅĴĽŜŅėńĠŐĸŃįĸĔĶŃĪĭěŅĔĳńĵıŇĭńĨŇȮŏĬŊŗŀĚěŅĔœĴƞĴňĽƞĺĬĶƞĺĴŒĬ
ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇőħĵĝŋĴĝĬŏŀĚ 

3'ȮħƟŅĬĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶıńĥĬŅ 

ĕŅħĔŅĶėŜŅĬŉĚĩŉĚėĺŅĴŏĝŊŗŀĴőĵĚĮĢŇĽńĴıńĬīƢȮĶŃľĺƞŅĚĔŅĶěńħĔŅĶĸħėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇŐĸŃ 

įĸĔĶŃĪĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮĔĸƞŅĺėŊŀȮŏĴŊŗŀĪŜŅĸŅĵĶŃĭĭĬŇŏĺĻľĬŉŗĚŀŅěĽƞĚįĸŒľƟīĶĶĴĝŅĨŇĕŅħėĺŅĴĽĴħŋĸŐĸŃŏĔŇħ
ĳńĵıŇĭńĨŇĨŅĴĴŅ 

4'ȮħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶ 

+ȮŀĚėƢĔĶľĸńĔĪňŗĶńĭįŇħĝŀĭĕŅħėĺŅĴŏĮƦĬŏŀĔĳŅıŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶȮŏĬŊŗŀĚěŅĔĴňľĬƞĺĵĚŅĬĪňŗ
ŏĔňŗĵĺĕƟŀĚľĸŅĵŀĚėƢĔĶȮĪŜŅŒľƟŏĔŇħėĺŅĴĽńĭĽĬŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶȮĪńŘĚŒĬħƟŅĬĔŅĶĔŜŅľĬħĬőĵĭŅĵȮŐĸŃĔŅĶ
ĺŅĚŐįĬĚĭĮĶŃĴŅĦ 

+ȮĚĭĮĶŃĴŅĦĪňŗœħƟĶńĭĔŅĶěńħĽĶĶŐĸŃĔĸĵŋĪīƢĔŅĶħŜŅŏĬŇĬĚŅĬȮĽƞĺĬŒľĠƞŏĮƦĬĔŅĶŏĨĶňĵĴĽŜŅľĶńĭĔŅĶ
ĝƞĺĵŏľĸŊŀĭĶĶŏĪŅĪŋĔĕƢŒĬĝƞĺĚŏĔŇħĳńĵıŇĭńĨŇŐĸŃľĸńĚŏĔŇħĳńĵıŇĭńĨŇȮŐĨƞĕŅħĔŅĶħŜŅŏĬŇĬĚŅĬĮƚŀĚĔńĬľĶŊŀĸħėĺŅĴŏĽňŗĵĚ
ĝƞĺĚĔƞŀĬŏĔŇħĳńĵıŇĭńĨŇ 

+ȮĕŅħĔŅĶĽƞĚŏĽĶŇĴĽĬńĭĽĬŋĬĔŅĶĸĚĪŋĬħƟŅĬĔŅĶĻŉĔļŅŏıŊŗŀěńħĔŅĶėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇŀĵƞŅĚ

ěĶŇĚěńĚ 

+ȮĮĶŃĝŅĝĬŐĸŃĝŋĴĝĬœĴƞĴňĽƞĺĬĶƞĺĴŒĬĔĶŃĭĺĬĔŅĶĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬĔŅĶȮĶńģŏĮƦĬįŌƟĶńĭįŇħĝŀĭ

ŐĸŃĽńŗĚĔŅĶȮĪŜŅŒľƟĕŅħĔŅĶĮĶŃĽŅĬĕƟŀĴŌĸĶŃľĺƞŅĚľĬƞĺĵĚŅĬĨƞŅĚŕȮŒĬĔŅĶěńħĪŜŅĕƟŀĴŌĸėĺŅĴŏĽňŗĵĚȮĽƞĺĬĚŅĬħƟŅĬ

ĮĢŇĭńĨŇȮįŌƟĮĢŇĭńĨŇĴńĔœĴƞŒĝƞėĬŒĬıŊŘĬĪňŗȮĪŜŅŒľƟĕŅħėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŒĬĽĳŅııŊŘĬĪňŗȮŐĸŃŏĔŇħėĺŅĴėĸŅħŏėĸŊŗŀĬ

ŒĬĔŅĶėŅħĔŅĶĦƢŐĸŃĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴ 
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+ȮĔŅĶěńħĔŅĶĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇŒĬĝƞĺĚŐĶĔœĴƞĴňĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚŐĸŃ
ėĺŅĴĸƞŀŐľĸĴĕŀĚıŊŘĬĪňŗ 

+ȮĔŅĶŏİƚŅĶŃĺńĚĳńĵŐĸŃĔŅĶŐěƟĚŏĨŊŀĬĳńĵœĴƞĴňĔŅĶįĽĴįĽŅĬĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĔńĭĳŌĴŇĮƤĠĠŅ
ĪƟŀĚĩŇŗĬĕŀĚĝŋĴĝĬ 

+ȮĕŅħŀŋĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀȮŐĸŃŏėĶŊŗŀĚěńĔĶĪňŗěŜŅŏĮƦĬŒĬĔŅĶěńħĔŅĶĳńĵıŇĭńĨŇ 

5'ȮħƟŅĬĔġľĴŅĵȮĔġŐĸŃĶŃŏĭňĵĭ 

ĔŅĶĭńĚėńĭŒĝƟĔġľĴŅĵŐĸŃĭĪĸĚőĪļĕŅħėĺŅĴŏħŖħĕŅħŐĸŃėĺŅĴĝńħŏěĬȮĸƟŅľĸńĚȮœĴƞĽŅĴŅĶĩ 

ĽĬŀĚĨŀĭĨƞŀĽĩŅĬĔŅĶĦƢŒĬĮƤěěŋĭńĬĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĨĸŀħŏĺĸŅ 

 

0,1'ȮŐĬĺėĺŅĴėŇħŏĔňŗĵĺĔńĭėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇȮ 

&/'ȮĬŇĵŅĴŐĸŃŐĬĺėŇħėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇȮ&RiskȮDisaster' 

 UNISDR &2009'ȮœħƟŒľƟėĺŅĴľĴŅĵȮŴėĺŅĴŏĽňŗĵĚŵȮ&risk'ȮľĴŅĵĩŉĚȮőŀĔŅĽȮľĶŊŀėĺŅĴŏĮƦĬœĮœħƟĪňŗ
ŏľĨŋĔŅĶĦƢŒħŏľĨŋĔŅĶĦƢľĬŉŗĚěŃŏĔŇħĕŉŘĬŐĸŃĬŜŅĴŅĞŉŗĚįĸĔĶŃĪĭĪŅĚĸĭĨƞŅĚŕȮĨƞŀĺŇĩňĝňĺŇĨĕŀĚĝŋĴĝĬȮŐĸŃľĶŊŀ
ĪĶńıĵƢĽŇĬȮŏĝƞĬȮĔŅĶĨŅĵȮĔŅĶĭŅħŏěŖĭȮėĺŅĴĽŌĠŏĽňĵȮłĸłȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĔĶĴĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅĽŅīŅĶĦĳńĵ
ĔĶŃĪĶĺĚĴľŅħœĪĵȮ&2557'ȮĪňŗĔĸƞŅĺĺƞŅȮėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇȮėŊŀȮőŀĔŅĽľĶŊŀėĺŅĴŏĮƦĬœĮœħƟĪňŗŏľĨŋĔŅĶĦƢĳńĵ
ŒħŕȮěŃŏĔŇħĕŉŘĬŐĸŃĽƞĚįĸĔĶŃĪĭĨƞŀĝŋĴĝĬľĶŊŀĽńĚėĴȮĪńŘĚĪŅĚħƟŅĬĝňĺŇĨȮĪĶńıĵƢĽŇĬȮĽńĚėĴȮŏĻĶļģĔŇěȮŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴȮĬŀĔěŅĔĬńŘĬŐĸƟĺȮVivecaNorén et al &2016'ȮĔĸƞŅĺĺƞŅȮėĺŅĴŏĽňŗĵĚȮĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏĮƦĬœĮœħƟŐĸŃ
ėĺŅĴĶŋĬŐĶĚĕŀĚŏľĨŋĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇȮĨĸŀħěĬĸńĔļĦŃŏĜıŅŃŐĸŃĕŀĭŏĕĨĕŀĚĔŅĶŏĮƕħĶńĭĨƞŀŏľĨŋĔŅĶĦƢȮ
őħĵĴňŀĚėƢĮĶŃĔŀĭȮœħƟŐĔƞȮĳńĵȮ&Hazard'ȮĔŅĶŏĮƕħĶńĭȮ&Exposure'ȮŐĸŃėĺŅĴŏĮĶŅŃĭŅĚȮ&Vulnerability'Ȯ 

&2'ȮŀĚėƢĮĶŃĔŀĭĕŀĚėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇ 

 ĳńĵıŇĭńĨŇĪňŗŏĔŇħĕŉŘĬŒĬŐĨƞĸŃĽĩŅĬĪňŗŒĬŐĨƞĸŃľƟĺĚŏĺĸŅŀŅěĽĶƟŅĚįĸĔĶŃĪĭĪňŗŐĨĔĨƞŅĚĔńĬȮħƟĺĵŏľĨŋĬňŘĮƤěěńĵĪňŗ
ĪŜŅŒľƟŏĔŇħėĺŅĴŏĽňŗĵĚěŉĚœĴƞŒĝƞŏıňĵĚŐėƞĔŅĶĴňĳńĵŒħŕȮŏĔŇħĕŉŘĬȮľŅĔĵńĚĴňŀĚėƢĮĶŃĔŀĭĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭĽĳŅıĪŅĚ
ĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĞŉŗĚŏĮƦĬĨńĺŐĮĶĽŜŅėńĠŒĬĔŅĶėŅħĔŅĶĦƢįĸĔĶŃĪĭĪňŗŀŅěŏĔŇħĕŉŘĬěŅĔĳńĵĬńŘĬŕȮœħƟŐĸŃħƟĺĵ
ĮƤěěńĵŏľĸƞŅĬňŘěŉĚŀīŇĭŅĵœħƟĺƞŅȮŏıĶŅŃŏľĨŋŒħėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇĕŀĚıŊŘĬĪňŗŒħıŊŘĬĪňŗľĬŉŗĚĨƞŀĳńĵŒħĳńĵľĬŉŗĚěŉĚĴň
ėĺŅĴŐĨĔĨƞŅĚĔńĬȮĪńŘĚĬňŘȮĽŅĴŅĶĩĽĶŋĮĳŅıĶĺĴĕŀĚėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇœħƟĺƞŅȮŏĮƦĬįĸěŅĔŀĚėƢĮĶŃĔŀĭĽŜŅėńĠȮ4 
ĮĶŃĔŅĶȮ&ĔĶĴĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅĽŅīŅĶĦĳńĵȮĔĶŃĪĶĺĚĴľŅħœĪĵ,Ȯ2557'ȮœħƟŐĔƞȮĳńĵȮ&Hazard'ȮėĺŅĴĸƞŀŐľĸĴȮ
&Exposure'ȮŐĸŃėĺŅĴŏĮĶŅŃĭŅĚȮ&Vulnerability'ȮŐĸŃĻńĔĵĳŅıȮ&Capacity'ȮĬŜŅŏĽĬŀŒĬĶŌĮŐĭĭĽĴĔŅĶȮħńĚĬňŘ 
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ėĺŅĴŏĽňŗĵĚȮ&Risk'Ȯ;Ȯ 

 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻńĔĵĳŅı 

ĽĴĔŅĶĕƟŅĚĨƟĬŐĽħĚėĺŅĴĽńĴıńĬīƢĕŀĚĮƤěěńĵĪňŗĴňįĸĨƞŀėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇȮĔĸƞŅĺėŊŀȮĔŅĶŏĔŇħĳńĵȮ
ėĺŅĴĸƞŀŐľĸĴȮėĺŅĴŏĮĶŅŃĭŅĚȮŐĸŃĔŅĶĕŅħĻńĔĵĳŅıȮŏĮƦĬĨńĺŐĮĶĪňŗĴňįĸŒľƟėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇŏıŇŗĴĴŅĔĕŉŘĬȮ
ħńĚĬńŘĬľŅĔĨƟŀĚĔŅĶěŜŅĔńħľĶŊŀĸħėĺŅĴŏĽňŗĵĚěŜŅŏĮƦĬĨƟŀĚěńħĔŅĶĔńĭĮƤěěńĵĪňŗĪŜŅŒľƟŏĔŇħėĺŅĴŏĽňŗĵĚȮėŊŀȮĸħĳńĵȮĸħ
ėĺŅĴĸƞŀŐľĸĴȮĸħėĺŅĴŏĮĶŅŃĭŅĚȮŐĸŃŏıŇŗĴĻńĔĵĳŅı 

ĬŀĔěŅĔĬňŘȮWorld Bank &2014'ȮŀƟŅĚĩŉĚŒĬȮĽĶĺŇĻȮĺŇĤŌĶĪńĻĬƢȮŐĸŃėĦŃȮ&2559'ȮœħƟŒľƟĬŇĵŅĴŀĚėƢĮĶŃĔŀĭ
ĪńŘĚĽŅĴȮħńĚĬňŘ 

 &1'ȮĳńĵȮ&Hazard'ȮľĴŅĵĩŉĚȮėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶŏĔŇħȮŐĸŃėĺŅĴĶŋĬŐĶĚĕŀĚĮĶŅĔġĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇ
ĪňŗŀŅěĽƞĚįĸĶƟŅĵŐĶĚȮŏĝƞĬȮŐĶĚĽńŗĬĽŃŏĪŊŀĬĕŀĚıŊŘĬħŇĬĞŉŗĚŏĔŇħěŅĔŐįƞĬħŇĬœľĺȮľĶŊŀėĺŅĴŏĶŖĺĕŀĚĸĴŏĬŊŗŀĚĴŅěŅĔ
ıŅĵŋœĞőėĸĬȮŐĸŃĶŃħńĭėĺŅĴĸŉĔĕŀĚĬŘŜŅȮŐĸŃŀńĨĶŅėĺŅĴŏĶŖĺĕŀĚĔĶŃŐĽĬŘŜŅěŅĔŀŋĪĔĳńĵȮĶĺĴĩŉĚėĺŅĴĩňŗĕŀĚĔŅĶ
ŏĔŇħĬŘŜŅĪƞĺĴȮĪńŘĚĬňŘĔŅĶěŜŅĔńħľĶŊŀĸħėĺŅĴŏĽňŗĵĚőħĵĔŅĶĸħėĺŅĴĩňŗȮŐĸŃėĺŅĴĶŋĬŐĶĚĕŀĚĳńĵŀŅěĪŜŅœħƟĵŅĔȮŏıĶŅŃ
ĳńĵľĸŅĵĮĶŃŏĳĪŏĮƦĬĮĶŅĔġĔŅĶĦƢīĶĶĴĝŅĨŇĪňŗŀĵŌƞŏľĬŊŀĔŅĶėĺĭėŋĴĕŀĚĴĬŋļĵƢȮ 

 &2'ȮėĺŅĴĸƞŀŐľĸĴȮ&Exposure'ȮľĴŅĵĩŉĚȮĪňŗĨńŘĚȮėŋĦĸńĔļĦŃȮŐĸŃěŜŅĬĺĬĴŌĸėƞŅĕŀĚĪĶńıĵƢĽŇĬĞŉŗĚĴň
ėĺŅĴĽŜŅėńĠŒĬıŊŘĬĪňŗȮŏĝƞĬȮėĬȮŀŅėŅĶĭƟŅĬŏĶŊŀĬȮőĶĚĚŅĬȮıŊŘĬĪňŗŏĔļĨĶȮŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮĪňŗĴňėĺŅĴĸƞŀŐľĸĴ
ĨƞŀĳńĵȮĔŅĶĸħėĺŅĴĸƞŀŐľĸĴŀŅěĪŜŅœħƟőħĵěŜŅĔńħœĴƞŒľƟĮĶŃĝŅĝĬȮĭƟŅĬŏĶŊŀĬȮĝŋĴĝĬȮĪĶńıĵƢĽŇĬȮŀŅėŅĶȮıŊŘĬĪňŗ
ŏĔļĨĶĔĶĶĴȮŀŋĨĽŅľĔĶĶĴȮłĸłȮĨńŘĚŀĵŌƞŒĬıŊŘĬĪňŗĪňŗĴńĔěŃŏĔŇħĳńĵȮŏĝƞĬȮĔŜŅľĬħŏĕĨĔŅĶŒĝƟıŊŘĬĪňŗȮĔŅĶŀŀĔĔġĶŃŏĭňĵĭ
ŏıŊŗŀėĺĭėŋĴĔŅĶŒĝƟıŊŘĬĪňŗȮĶĺĴĪńŘĚľĸňĔŏĸňŗĵĚĔŅĶĽĶƟŅĚĭƟŅĬŏĶŊŀĬŒĬŏĕĨıŊŘĬĪňŗĬŘŜŅĪƞĺĴĞŘŜŅĞŅĔȮœĮŀĵŌƞĭĬıŊŘĬĪňŗĽŌĚĬŘŜŅĪƞĺĴ
œĴƞĩŉĚȮħńĚĳŅıĪňŗȮ2+0 

 
ĳŅıĪňŗȮ0+0ȮĳŅıĭƟŅĬĶŇĴėĸŀĚĪňŗĴňėĺŅĴĸƞŀŐľĸĴĨƞŀĬŘŜŅĪƞĺĴ 

ĪňŗĴŅ8ȮĔĶĴĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅĽŅīŅĶĦĳńĵȮĔĶŃĪĶĺĚĴľŅħœĪĵȮ&2557' 

 

ĳńĵ 

&Hazard' ĻńĔĵĳŅı 

&Capacity' 

ėĺŅĴĸƞŀŐľĸĴ 

&Exposure'ȮȮȮȮ 

ėĺŅĴŏĮĶŅŃĭŅĚ 

&Vulnerability' 

Ŕ Ŕ 
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 &3'ȮėĺŅĴŏĮĶŅŃĭŅĚȮľĴŅĵĩŉĚȮĶŃħńĭįĸĪňŗŏĔŇħĕŉŘĬĔńĭĪĶńıĵƢĽŇĬŏĴŊŗŀĴňėĺŅĴĸƞŀŐľĸĴĨƞŀŐĶĚĔĶŃĪŜŅěŅĔĳńĵȮ
ĞŉŗĚŐĨĔĨƞŅĚĔńĬœĮĨŅĴĨŜŅŐľĬƞĚĪŅĚĳŌĴŇĻŅĽĨĶƢȮŐĸŃ Disaster Preparedness and ManagementȮ&2016'Ȯ
ĔĸƞŅĺĺƞŅėĺŅĴŏĮĶŅŃĭŅĚȮľĴŅĵĩŉĚȮĸńĔļĦŃŐĸŃĽĳŅıŐĺħĸƟŀĴĕŀĚĝŋĴĝĬĞŉŗĚŀƞŀĬœľĺĚƞŅĵĨƞŀĔŅĶœħƟĶńĭįĸĔĶŃĪĭ
ěŅĔĔŅĶĪŜŅĸŅĵĕŀĚĳńĵŀńĬĨĶŅĵĨƞŅĚŕȮĪńŘĚĬňŘėĺŅĴŏĮĶŅŃĭŅĚĴňľĸŅĵħƟŅĬȮŏĝƞĬȮėĺŅĴŏĮĶŅŃĭŅĚĪňŗŏĔŇħĕŉŘĬěŅĔėĺŅĴ
ŐĨĔĨƞŅĚĕŀĚĮƤěěńĵĪŅĚĔŅĵĳŅıȮĮƤěěńĵĪŅĚĽńĚėĴȮĮƤěěńĵĪŅĚŏĻĶļģĔŇěȮŐĸŃĮƤěěńĵĪŅĚĽŇŗĚŐĺħĸƟŀĴȮĵĔĨńĺŀĵƞŅĚ
ŏĝƞĬȮŀŅėŅĶĪňŗĴňĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĔƞŀĽĶƟŅĚĪňŗœĴƞĽĴĭŌĶĦƢȮĔŅĶĮƚŀĚĔńĬĪĶńıĵƢĽŇĬĪňŗœĴƞħňıŀŐĸŃĕŅħĔŅĶĶńĭĶŌƟ
ĕƞŅĺĽŅĶȮŏĝƞĬȮĔŅĶıĵŅĔĶĦƢĽĳŅıŀŅĔŅĻȮĶĺĴĩŉĚĕƟŀěŜŅĔńħŒĬĔŅĶěŜŅŐĬĔėĺŅĴŏĽňŗĵĚȮĴŅĨĶĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴ
ıĶƟŀĴȮŐĸŃĔŅĶŏıŇĔŏĜĵĨƞŀĺŇīňĔŅĶŒĬĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴȮėĺŅĴŏĮĶŅŃĭŅĚŐĭƞĚŀŀĔŏĮƦĬȮ4 ĮĶŃŏĳĪȮħńĚĬňŘ 

&3,1'ȮėĺŅĴŏĮĶŅŃĭŅĚĪŅĚĔŅĵĳŅıȮ&Physical Vulnerability'ȮľĴŅĵĩŉĚȮėĺŅĴŏĮƦĬœĮœħƟĪňŗěŃŏĔŇħ
įĸĔĶŃĪĭĪŅĚĔŅĵĳŅıĨƞŀĽŇŗĚĮĸŌĔĽĶƟŅĚŐĸŃĮĶŃĝŅĔĶȮŏĮƦĬįĸěŅĔĔŅĶŏĔŇħĮĶŅĔġĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇŒĬėĺŅĴ
ĶŋĬŐĶĚĶŃħńĭľĬŉŗĚȮŏĝƞĬȮĶŃħńĭėĺŅĴľĬŅŐĬƞĬĕŀĚĮĶŃĝŅĔĶȮėĺŅĴŒĔĸƟœĔĸĕŀĚĔŅĶĨńŘĚĩŇŗĬģŅĬȮĽĩŅĬĪňŗĨńŘĚĔŅĶ
ŀŀĔŐĭĭȮŐĸŃĺńĽħŋĪňŗŒĝƟĽŜŅľĶńĭĽŇŗĚĔƞŀĽĶƟŅĚĪňŗěŜŅŏĮƦĬŐĸŃĽŜŅľĶńĭĭƟŅĬȮ&UNISDR, 2015'ȮŏĝƞĬȮŀŅėŅĶĭƟŅĬŏĶŊŀĬĪňŗ
ĮĸŌĔĽĶƟŅĚħƟĺĵĺńĽħŋĝńŗĺėĶŅĺĞŉŗĚœĴƞĴňėĺŅĴėĚĪĬĩŅĺĶȮőħĵĭƟŅĬĪňŗĽĶƟŅĚħƟĺĵœĴƟĴňőŀĔŅĽıńĚĪĸŅĵěŅĔŐįƞĬħŇĬœľĺĬƟŀĵ
ĔĺƞŅėĺŅĴŏĮĶŅŃĭŅĚĪňŗŏĔŇħěŅĔŏľĨŋœĲœľĴƟȮŀŅěĔĸƞŅĺœħƟĺƞŅȮĮƤěěńĵĪňŗĪŜŅŒľƟŏĔŇħėĺŅĴŏĮĶŅŃĭŅĚĕŀĚĽŇŗĚĮĸŌĔĽĶƟŅĚȮ
ŏĝƞĬȮŀŅėŅĶĭƟŅĬŏĶŊŀĬȮĵƞŀĴĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŀŀĔœĮĽŜŅľĶńĭĳńĵŐĨƞĸŃĮĶŃŏĳĪȮħńĚŐĽħĚŒĬĳŅıĪňŗȮ0+0ȮȮĪňŗŐĽħĚ
ŒľƟŏľŖĬĩŉĚĭƟŅĬ 2ȮľĸńĚĪňŗĴňėĺŅĴĸƞŀŐľĸĴĨƞŀĬŘŜŅĪƞĺĴŏĝƞĬŏħňĵĺĔńĬȮŐĨƞĭƟŅĬĪňŗĵĔıŊŘĬĽŌĚĴňėĺŅĴŏĮĶŅŃĭŅĚĬƟŀĵĔĺƞŅȮěŉĚ
ĴňėĺŅĴŏĽňŗĵĚěŅĔĔŅĶĩŌĔĬŘŜŅĪƞĺĴĬƟŀĵĔĺƞŅȮȮ 

&3,2'ȮėĺŅĴŏĮĶŅŃĭŅĚĪŅĚĽńĚėĴȮ&Social Vulnerability'ȮľĴŅĵĩŉĚȮĔŅĶœĶƟėĺŅĴĽŅĴŅĶĩĭŋėėĸȮ

ŀĚėƢĔĶȮľĶŊŀĽńĚėĴȮŒĬĔŅĶĪĬĨƞŀįĸĔĶŃĪĭĪňŗŏĮƦĬŀńĬĨĶŅĵȮŏĬŊŗŀĚěŅĔĸńĔļĦŃĨŅĴīĶĶĴĝŅĨŇĕŀĚĮĢŇĽńĴıńĬīƢĪŅĚ

ĽńĚėĴȮĽĩŅĭńĬŐĸŃĶŃĭĭėƞŅĬŇĵĴĪŅĚĺńĥĬīĶĶĴȮĞŉŗĚĴňĔŅĶŏĝŊŗŀĴőĵĚœĮĩŉĚĶŃħńĭėĺŅĴŏĮƦĬŀĵŌƞĪňŗħňĕŀĚŐĨƞĸŃĭŋėėĸȮ

ĝŋĴĝĬŐĸŃĽńĚėĴȮĞŉŗĚĶĺĴŐĚƞĴŋĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĶŃħńĭĕŀĚėĺŅĴĶŌƟŐĸŃĔŅĶĻŉĔļŅȮĔŅĶħŜŅĶĚŀĵŌƞĕŀĚĽńĬĨŇĳŅıŐĸŃ

ėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŏĕƟŅĩŉĚĽŇĪīŇĴĬŋļĵĝĬĕńŘĬıŊŘĬģŅĬȮĶŃĭĭīĶĶĴŅĳŇĭŅĸĪňŗħňȮėĺŅĴŏĪƞŅŏĪňĵĴĪŅĚĽńĚėĴȮėƞŅĬŇĵĴ

ħńŘĚŏħŇĴĪňŗĴňĶŌĮŐĭĭĪňŗŐĬƞĬŀĬȮĕĬĭīĶĶĴŏĬňĵĴȮŐĸŃŀŋħĴĔŅĶĦƢĪŅĚĽńĚėĴȮŐĸŃĶĺĴĩŉĚĶŃĭĭŀĚėƢĔĶőħĵĶĺĴĪńŘĚľĴħ 

 &3,3'ȮėĺŅĴŏĮĶŅŃĭŅĚĪŅĚŏĻĶļģĔŇěȮ&Economic Vulnerability'ȮľĴŅĵĩŉĚȮĶŃħńĭĕŀĚėĺŅĴ

ŏĮĶŅŃĭŅĚěŃĽŌĚĕŉŘĬĬńŘĬĕŉŘĬŀĵŌƞĔńĭĽĩŅĬŃĪŅĚŏĻĶļģĔŇěĕŀĚĭŋėėĸȮĝŋĴĝĬȮŐĸŃĮĶŃŏĪĻȮĞŉŗĚľŅĔĵŅĔěĬĴńĔěŃĴň

ėĺŅĴŏĮĶŅŃĭŅĚĪňŗěŃŏĔŇħĳńĵıŇĭńĨŇȮŏĬŊŗŀĚĴŅěŅĔĔŅĶĕŅħŐėĸĬĪĶńıĵŅĔĶŒĬĔŅĶĽĶƟŅĚőėĶĚĽĶƟŅĚĪňŗŐĕŖĚŐĶĚŐĸŃ

ĺŇīňĔŅĶĪŅĚĔŅĶĝƞŅĚŏĕƟŅœĮĮƚŀĚĔńĬįĸĔĶŃĪĭŒĬĪŅĚĸĭĪňŗŏĔŇħěŅĔĳńĵıŇĭńĨŇȮĵĔĨńĺŀĵƞŅĚŏĝƞĬȮėĶŀĭėĶńĺĪňŗĵŅĔěĬ

ĴńĔěŃŀĵŌƞŀŅĻńĵŒĬıŊŘĬĪňŗĪňŗœĴƞœħƟĶńĭŀĬŋĠŅĨȮŏĬŊŗŀĚěŅĔıĺĔŏĕŅœĴƞĽŅĴŅĶĩĞŊŘŀĪňŗŀĵŌƞŀŅĻńĵĪňŗĮĸŀħĳńĵœħƟŏıĶŅŃĴňĶŅėŅ

ĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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&3,4'ȮėĺŅĴŏĮĶŅŃĭŅĚĪŅĚĽŇŗĚŐĺħĸƟŀĴȮ&Environmental Vulnerability'ȮľĴŅĵĩŉĚȮĔŅĶĽŌĠŏĽňĵ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃėĺŅĴŏĽŊŗŀĴőĪĶĴĕŀĚĪĶńıĵŅĔĶĪňŗĴňėĺŅĴĽŜŅėńĠĨƞŀėĺŅĴŏĮĶŅŃĭŅĚħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮŏĝƞĬȮȮȮ
ıŊŘĬĪňŗĝŋƞĬĬŘŜŅȮŏĝƞĬȮĭŉĚėŅőĶĬňȮ&Caroni swamp'ȮĪňŗĴňėĺŅĴŀƞŀĬœľĺĨƞŀĔŅĶŏıŇŗĴĕŉŘĬĕŀĚėĺŅĴŏėŖĴěŅĔĬŘŜŅĪŃŏĸȮŐĸŃ
ĴĸıŇļěŅĔĬŘŜŅİĬĪňŗœľĸĭƞŅĪňŗĮĬŏĮƘƨŀĬĽŅĶŏėĴňěŅĔĔŅĶŏĔļĨĶȮŐĸŃĔŅĶĔńħŏĞŅŃĕŀĚħŇĬ 

&2'ȮĻńĔĵĳŅıȮ&Capacity'ȮľĶŊŀĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĭĴŊŀĔńĭĳńĵĕŀĚĮĶŃĝŅĝĬȮĝŋĴĝĬȮľĶŊŀĽńĚėĴ
ĬńŘĬŕȮŏĝƞĬȮĔŅĶŏĽĶŇĴĽĶƟŅĚėĺŅĴĶŌƟŏĔňŗĵĺĔńĭīĶĶĴĝŅĨŇĕŀĚĳńĵȮĶŌƟěńĔıŊŘĬĪňŗŏĽňŗĵĚĳńĵȮŐĸŃıŊŘĬĪňŗĮĸŀħĳńĵŒĬĝŋĴĝĬȮĔŅĶœħƟ
ŏĨĶňĵĴĔŅĶĺŅĚŐįĬĔƞŀĬŏĔŇħĬŘŜŅĪƞĺĴȮĨŇħĨŅĴĽĩŅĬĔŅĶĦƢȮĶŌƟŐĬĺĪŅĚĔŅĶĮĢŇĭńĨŇĨĬĔƞŀĬȮĶŃľĺƞŅĚȮŐĸŃľĸńĚŏĔŇħĬŘŜŅ
ĪƞĺĴȮěŃĝƞĺĵĪŜŅŒľƟĝŋĴĝĬľĶŊŀĽńĚėĴĬńŘĬŕȮĴňėĺŅĴĮĸŀħĳńĵȮĸħėĺŅĴŏĽňŗĵĚŒĬĔŅĶĮĶŃĽĭĳńĵıŇĭńĨŇĸĚœħƟ 

ěŅĔĪňŗĔĸƞŅĺĴŅĕƟŅĚĨƟĬĽĶŋĮœħƟĺƞŅȮĬŇĵŅĴĕŀĚėĺŅĴŏĮĶŅŃĭŅĚĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĨŅĴĭĶŇĭĪĕŀĚĚŅĬĺŇěńĵȮ
ĬŀĔěŅĔĬńŘĬĵńĚĽŅĴŅĶĩŐĭƞĚėĺŅĴŏĮĶŅŃĭŅĚŀŀĔŏĮƦĬȮ4 ħƟŅĬȮœħƟŐĔƞȮėĺŅĴŏĮĶŅŃĭŅĚĪŅĚĔŅĵĳŅıȮėĺŅĴ
ŏĮĶŅŃĭŅĚĪŅĚĽńĚėĴȮėĺŅĴŏĮĶŅŃĭŅĚĪŅĚŏĻĶļģĔŇěȮŐĸŃėĺŅĴŏĮĶŅŃĭŅĚĪŅĚĽŇŗĚŐĺħĸƟŀĴȮ 

&2'ȮĔŅĶĸħėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇȮ&Disaster Risk Reduction8ȮDRR' 

ĔŅĶĸħėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇŏĮƦĬŏĮƚŅľĴŅĵĕŀĚĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚȮ&Disaster Risk Management 
8ȮDRM'ȮĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮĞŉŗĚěŃĝƞĺĵĸħėĺŅĴĶŋĬŐĶĚĕŀĚįĸĔĶŃĪĭěŅĔĳńĵœħƟȮĔŇěĔĶĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĸħ
ėĺŅĴŏĽňŗĵĚěŅĔĽŅīŅĶĦĳńĵȮĽŅĴŅĶĩĸħĽŅŏľĨŋĕŀĚŐĨƞĸŃőŀĔŅĽĪňŗĝŋĴĝĬěŃŏĔŇħėĺŅĴŏĽňĵľŅĵŏıŊŗŀŒľƟįĸĔĶŃĪĭ
ŐĸŃĶŃħńĭėĺŅĴŏĽňĵľŅĵŀĵŌƞŒĬĶŃħńĭĪňŗĝŋĴĝĬĽŅĴŅĶĩĶńĭĴŊŀœħƟȮőħĵĴŅĨĶĔŅĶŏıŊŗŀěńħĔŅĶĽŅĴŅĶĩŐĭƞĚŀŀĔŏĮƦĬȮ1Ȯ
ĶŃĵŃĽŜŅėńĠœħƟŐĔƞȮĶŃĵŃĔƞŀĬŏĔŇħĳńĵȮĶŃĵŃŏĔŇħĳńĵȮŐĸŃĶŃĵŃľĸńĚŏĔŇħĳńĵȮȮ 

ĕŀĭŏĕĨĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚěŅĔĽŅīŅĶĦĳńĵȮ&DRM'ȮėĶŀĭėĸŋĴȮ4 ħƟŅĬȮėŊŀ 

&1'ȮĔŅĶĮƚŀĚĔńĬŐĸŃĸħįĸĔĶŃĪĭȮ&Prevention and Mitigation'ȮėŊŀȮĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀĕěńħľĶŊŀĸħ
őŀĔŅĽĪňŗĽŅīŅĶĦĳńĵěŃĽĶƟŅĚįĸĔĶŃĪĭĨƞŀĭŋėėĸȮĝŋĴĝĬľĶŊŀĽńĚėĴȮőħĵěŃħŜŅŏĬŇĬĔŅĶĔƞŀĬŏĔŇħĳńĵıŇĭńĨŇ 

&2'ȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĔŇħĳńĵıŇĭńĨŇȮ&Preparedness'ȮėŊŀȮĔŅĶħŜŅŏĬŇĬĚŅĬŏıŊŗŀŒľƟĮĶŃĝŅĝĬľĶŊŀ
ĝŋĴĝĬĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃĨƞŅĚŕȮıĶƟŀĴĪňŗěŃŏįĝŇĠĔńĭĳńĵȮŏĝƞĬȮĔŅĶıńĥĬŅĶŃĭĭŐěƟĚŏĨŊŀĬĳńĵȮŐĸŃĔŅĶĔĶŃěŅĵ
ĕƞŅĺĽŅĶȮĔŅĶĺŅĚŐįĬŏįĝŇĠŏľĨŋȮĔŅĶİƗĔĞƟŀĴŐįĬȮĔŅĶěńħĪŜŅŐįĬŀıĵıȮŐĸŃŏĨĶňĵĴŏĽƟĬĪŅĚŀıĵıȮĔŅĶ
ŏĨĶňĵĴıĶƟŀĴħƟŅĬĮƤěěńĵĽňŗŐĸŃĩŋĚĵńĚĝňıȮĔŅĶŏĨĶňĵĴıĶƟŀĴĭŋėĸŅĔĶŒĬĔŅĶĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅĽŅīŅĶĦĳńĵȮĔŅĶİƗĔ
ĪńĔļŃȮĔŅĶĔŌƟĝňıĔŌƟĳńĵȮĶĺĴĩŉĚĔŅĶĮĶńĭŏĮĸňŗĵĬĺŇĩňĝňĺŇĨĔŅĶħŜŅĶĚĝňıŒľƟĽŀħĶńĭĔńĭĽĳŅĺŃŐĺħĸƟŀĴȮŏĝƞĬȮĔŅĶ
ĮĶńĭŏĮĸňŗĵĬıńĬīŋƢıŊĝŏıŅŃĮĸŌĔŒľƟėĚĪĬĨƞŀĽĳŅıŀŅĔŅĻĪňŗŏĮĸňŗĵĬœĮȮľĶŊŀĔŅĶĵĔĭƟŅĬŏĶŊŀĬŒľƟĽŌĚĕŉŘĬľŅĔŀĵŌƞŒĬ
ıŊŘĬĪňŗĬŘŜŅĪƞĺĴȮŏĮƦĬĨńĬȮȮȮ 

&3'ȮĔŅĶŏįĝŇĠŏľĨŋĔŅĶĦƢĜŋĔŏĜŇĬȮ&Response'ȮŒľƟėĺŅĴĽŜŅėńĠĔńĭĔŅĶĶńĔļŅĝňĺŇĨĕŀĚįŌƟĮĶŃĽĭĳńĵŏĴŊŗŀŏĔŇħ
ŏľĨŋĔŅĶĦƢĜŋĔŏĜŇĬľĶŊŀŏĔŇħĽŅīŅĶĦĳńĵŏĮƦĬľĸńĔȮőħĵŏĬƟĬŒĬĔŅĶŒľƟėĺŅĴĝƞĺĵŏľĸŊŀȮĔŌƟĝňıȮĔŌƟĳńĵȮĔŅĶıĵŅĭŅĸŐĸŃ



ĽŜŅĬńĔĚŅĬĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,' 

26 
 

 
 

ĽŅīŅĶĦĽŋĕȮĨĸŀħěĬĔŅĶĭĶĶŏĪŅĪŋĔĕƢŐĸŃŐěĔěƞŅĵĽŇŗĚĕŀĚĵńĚĝňıȮĔŅĶħŌŐĸĝƞĺĵŏľĸŊŀįŌƟŀıĵıŐĸŃĔŅĶěńħĔŅĶĻŌĬĵƢ
ŀıĵıȮĪńŘĚĬňŘľŅĔĴňĔŅĶŏĨĶňĵĴĔŅĶŒĬĔŅĶŏįĝŇĠŏľĨŋœħƟħňĨńŘĚŐĨƞŒĬĶŃĵŃĔƞŀĬŏĔŇħĳńĵȮĔŖěŃĝƞĺĵŒľƟĔŅĶħŜŅŏĬŇĬĚŅĬŏĴŊŗŀ
ŏĔŇħĽŅīŅĶĦĳńĵĕŉŘĬěĶŇĚĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĵŇŗĚĕŉŘĬ 

&4'ȮĔŅĶĲƘƨĬĲŌȮ&Recovery'ȮȮĴŋƞĚŏĬƟĬŒĬĔŅĶěńħĔŅĶĽĩŅĬĔŅĶĦƢĳŅĵľĸńĚĔŅĶŏĔŇħĳńĵıŇĭńĨŇŒľƟĭŋėėĸȮĝŋĴĝĬȮ
ľĶŊŀĽńĚėĴœħƟĲƘƨĬĽĳŅıĔĸńĭĴŅŏĮƦĬĮĔĨŇȮĴňĪŅĚŏĸŊŀĔȮ2ȮĪŅĚȮėŊŀȮĔŅĶĽĶƟŅĚėŊĬŒľĴƞŒľƟŏľĴŊŀĬŏħŇĴȮľĶŊŀȮĔŅĶĽĶƟŅĚėŊĬ
ŒľĴƞŒľƟħňĔĺƞŅŏħŇĴȮ&Build Back Better'ȮĮĶŃĔŀĭħƟĺĵȮĔŅĶĲƘƨĬĲŌħƟĺĵĔŅĶĭŌĶĦŃĞƞŀĴŐĞĴȮ&Reconstruction'Ȯ
ŏĝƞĬȮĔŅĶĞƞŀĴŐĞĴŀŅėŅĶĭƟŅĬŏĶŊŀĬȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔŏĭŊŘŀĚĨƟĬȮłĸłȮŐĸŃĔŅĶĲƘƨĬĲŌ
ĽĳŅıěŇĨŒěŐĸŃĔŅĶŏĵňĵĺĵŅįŌƟĮĶŃĽĭĳńĵȮ&Rehabilitation'ȮŏĝƞĬȮĔŅĶħŌŐĸĽĳŅıŐĺħĸƟŀĴŐĸŃĽŋĕŀĬŅĴńĵȮĔŅĶŒľƟ
ėŜŅĮĶŉĔļŅĪŅĚěŇĨĽńĚėĴȮ&Psychosocial'ȮŐĸŃĲƘƨĬĲŌĽĳŅıěŇĨŒěȮĔŅĶŏĵňĵĺĵŅĪŅĚĔŅĶŏĚŇĬȮłĸłȮĪńŘĚĬňŘȮŏıŊŗŀŒľƟĔŅĶ
ĲƘƨĬĲŌŏĮƦĬœĮŀĵƞŅĚĴňŐĬĺĪŅĚĪňŗĵńŗĚĵŊĬȮĳŅĵľĸńĚĔŅĶŏĔŇħĽŅīŅĶĦĳńĵěŉĚėĺĶĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴĽŌĠŏĽňĵŐĸŃėĺŅĴ
ŏĽňĵľŅĵĪňŗŏĔŇħĕŉŘĬȮŐĸŃĺŇŏėĶŅŃľƢŏıŊŗŀěńħĪŜŅŐįĬĲƘƨĬĲŌȮŐĸŃĭŌĶĦŃĕŉŘĬŀĵƞŅĚŏĮƦĬĶŃĭĭ 

 

ĳŅıĪňŗȮ0+1ȮĺĚěĶĳńĵĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚěŅĔĽŅīŅĶĦĳńĵ 

ĪňŗĴŅȮ8ȮĔĶĴĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅĽŅīŅĶĳńĵ, 2556 

ĔĶĴĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅĽŅīŅĶĦĳńĵȮ&2557'ȮŒľƟĬŇĵŅĴĺƞŅȮĔŅĶĸħėĺŅĴŏĽňŗĵĚŏĮƦĬŐĬĺėĺŅĴėŇħŐĸŃ
ŐĬĺĪŅĚĮĢŇĭńĨŇŒĬĔŅĶĸħėĺŅĴŏĽňŗĵĚŒĬĔŅĶŏĔŇħĽŅīŅĶĦĳńĵȮőħĵįƞŅĬĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬĪňŗŏĮƦĬĶŃĭĭȮĞŉŗĚĶĺĴĩŉĚ
ĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶěńħĔŅĶĮƤěěńĵŏľĨŋĪňŗĔƞŀŒľƟŏĔŇħĽŅīŅĶĦĳńĵȮĨĸŀħěĬėĺŅĴıĵŅĵŅĴŒĬĔŅĶĸħėĺŅĴŏĽňŗĵĚőħĵ
ŒľƟėĺŅĴĽŜŅėńĠĔńĭĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚȮ&risk assessment'ȮŏıŊŗŀŒľƟĶŌƟŐĸŃŏĕƟŅŒěĩŉĚĨƟĬŏľĨŋĕŀĚėĺŅĴŏĽňŗĵĚȮĴň
ŏĮƚŅľĴŅĵŒĬĔŅĶĸħėĺŅĴŏĽňŗĵĚĪňŗĴňŀĵŌƞŒĬĝŋĴĝĬŐĸŃĽńĚėĴĮƤěěŋĭńĬŐĸŃĮƚŀĚĔńĬėĺŅĴŏĽňŗĵĚĪňŗŀŅěŏĔŇħĕŉŘĬŒĬŀĬŅėĨȮȮ



ĽŜŅĬńĔĚŅĬĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,' 

27 
 

 
 

ĸħėĺŅĴĸƞŀŐľĸĴĪňŗŀŅěĔƞŀŒľƟŏĔŇħŀńĬĨĶŅĵȮĔŅĶĸħėĺŅĴŏĮĶŅŃĭŅĚĕŀĚėĬŐĸŃĪĶńıĵƢĽŇĬȮĔŅĶĭĶŇľŅĶěńħĔŅĶįńĚ
ŏĴŊŀĚŐĸŃĽŇŗĚŐĺŃĸƟŀĴĪňŗĴňėŋĦĳŅıȮŐĸŃŏĽĶŇĴĽĶƟŅĚėĺŅĴıĶƟŀĴŒĬĔŅĶĶńĭĴŊŀěŅĔįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬěŅĔĽŅīŅĶĦ+
ĳńĵ 

ŐĴƟĔŅĶĸħėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇěŃĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶœħƟŒĬĪŋĔĶŃĵŃĕŀĚĔŅĶĭĶŇľŅĶěńħĔŅĶėĺŅĴ
ŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇȮŐĨƞŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĝŇĚĶŋĔĔƞŀĬŏĔŇħĳńĵěŃŒľƟėĺŅĴĽŜŅėńĠŏĮƦĬıŇŏĻļĔńĭȮŴĔŅĶĮƚŀĚĔńĬŐĸŃĸħ
įĸĔĶŃĪĭȮ&Prevention and mitigation'ŵȮĞŉŗĚĴŋƞĚŏĬƟĬŒĬĔŅĶĕěńħįĸĔĶŃĪĭěŅĔŏľĨŋĔŅĶĦƢĳńĵıŇĭńĨŇĪňŗŀŅěŏĔŇħ
ĕŉŘĬĔńĭĭŋėėĸľĶŊŀĪĶńıĵƢĽŇĬŒľƟľĴħœĮŀĵƞŅĚĽŇŘĬŏĝŇĚľĶŊŀĸħĪŀĬĸĚȮĶĺĴĪńŘĚȮŴĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŵȮŒľƟĮĶŃĝŅĝĬ
ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĨĶňĵĴĶńĭĴŊŀĔńĭĳńĵĪňŗŀŅěŏĔŇħĕŉŘĬȮŐĸŃŏıŇŗĴőŀĔŅĽŒĬĔŅĶĶńĔļŅĝňĺŇĨŒľƟĮĸŀħĳńĵěŅĔĳńĵœħƟ
ĴŅĔĕŉŘĬȮ 

ĔŅĶĸħėĺŅĴŏĽňŗĵĚěŅĔĽŅīŅĶĦĳńĵŏĮƦĬŏĮƚŅľĴŅĵĕŀĚĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚěŅĔĽŅīŅĶĦĳńĵĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıȮĞŉŗĚěŃĝƞĺĵĸħėĺŅĴĶŋĬŐĶĚĕŀĚįĸĔĶŃĪĭěŅĔĽŅīŅĶĦĳńĵœħƟȮěŅĔĔŅĶħŜŅŏĬŇĬĚŅĬŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬ
ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĸħĮƤěěńĵŀńĬŏĮƦĬĽŅŏľĨŋĕŀĚĽŅīŅĶĦĳńĵȮĔŇěĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĸħėĺŅĴŏĽňŗĵĚěŅĔĽŅīŅĶĦ
ĳńĵĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶœħƟŒĬĪŋĔŕȮĺńĬȮőħĵœĴƞěŜŅŏĮƦĬĨƟŀĚĶŀŒľƟĽŅīŅĶĦĳńĵĴŅĩŉĚĔƞŀĬȮĬŀĔěŅĔĬňŘĵńĚŏĮƦĬ
ĔĶŃĭĺĬĔŅĶĪňŗĨŊŗĬĨńĺȮĝƞĺĵĸħėĺŅĴĸƞŀŐľĸĴŏĮĶŅŃĭŅĚĪňŗŐĪƟěĶŇĚĕŀĚĮĶŃĝŅĝĬŐĸŃĽńĚėĴœħƟȮľŅĔıŇěŅĶĦŅěŅĔ
ĺĚěĶĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚĽŅīŅĶĦĳńĵŐĸƟĺȮŀŅěĔĸƞŅĺœħƟĺƞŅȮŏĮƦĬĔĶŃĭĺĬĔŅĶĪňŗŒľƟėĺŅĴĽŜŅėńĠĔńĭĴŅĨĶĔŅĶĪňŗ
ĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶĔƞŀĬŏĔŇħĳńĵȮėŊŀȮĔŅĶĮƚŀĚĔńĬȮ&Prevention'ȮĔŅĶĸħįĸĔĶŃĪĭȮ&Mitigation'ȮŐĸŃĔŅĶŏĨĶňĵĴ
ėĺŅĴıĶƟŀĴȮ&Preparedness'ȮŏĮƦĬĽŜŅėńĠȮħńĚŐĽħĚŒĬĳŅıĪňŗȮ0+2ȮŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚĔŅĶěńħĔŅĶėĺŅĴ
ŏĽňŗĵĚěŅĔĽŅīŅĶĦĳńĵȮ&DRM'ȮĔŅĶĸħėĺŅĴŏĽňŗĵĚěŅĔĽŅīŅĶĦĳńĵȮ&DRR'ȮĔŅĶěńħĔŅĶĽŅīŅĶĦĳńĵȮ&DM'ȮŐĸŃĔŅĶ
ıńĥĬŅĪňŗĵńŗĚĵŊĬ 

ŀĵƞŅĚœĶĔŖħňȮĔŅĶĸħėĺŅĴŏĽňŗĵĚěŅĔĽŅīŅĶĦĳńĵĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶœħƟŒĬĝƞĺĚĕŀĚĔŅĶěńħĔŅĶĽŅīŅĶĦĳńĵȮ
ŒĬĶŃĵŃĕŀĚĔŅĶŏįĝŇĠŏľĨŋĔŅĶĦƢĜŋĔŏĜŇĬȮ&Response'ȮħƟĺĵĔŅĶėŜŅĬŉĚĩŉĚėĺŅĴŏĽňŗĵĚĨƞŀĳńĵĞŘŜŅĞƟŀĬȮŐĸŃħŜŅŏĬŇĬĔŅĶ
ŏıŊŗŀĸħėĺŅĴŏĽňŗĵĚĬńŘĬŕȮŏĝƞĬȮŏĴŊŗŀŏįĝŇĠŏľĨŋĔŅĶĦƢĬŘŜŅĪƞĺĴȮŀŅěŒľƟėĺŅĴĽŜŅėńĠĔńĭĔŅĶŏĸŊŀĔıŊŘĬĪňŗĨńŘĚĻŌĬĵƢŀıĵıȮ
ľĶŊŀěŋħĶĺĴıĸŒľƟœĴƞŀĵŌƞŒĬıŊŘĬĪňŗĪňŗŀŅěĩŌĔĬŘŜŅĪƞĺĴŏĝƞĬĔńĬȮľĶŊŀœĴƞŀĵŌƞŒĬıŊŘĬĪňŗĪňŗŀŅěěŃĮĶŃĽĭĳńĵĨƞŀŏĬŊŗŀĚŀŊŗĬŕȮŏĝƞĬȮ
ħŇĬőėĸĬĩĸƞĴȮľĶŊŀŐĴƟŐĨƞŒĬĶŃĵŃĔŅĶĲƘƨĬĲŌȮ&Recovery'ȮĽŅĴŅĶĩŐĪĶĔŐĬĺėŇħŒĬĔŅĶĽĶƟŅĚėŊĬŒľĴƞŒľƟħňĔĺƞŅŏħŇĴȮ
ŏıŊŗŀŒľƟėĺŅĴĴńŗĬŒěĺƞŅȮĔŅĶĽĶƟŅĚėŊĬŒľĴƞœĴƞĪŜŅŒľƟĝŋĴĝĬľĶŊŀĽńĚėĴĬńŘĬĔĸńĭœĮĨĔŀĵŌƞĔńĭĽĳŅĺŃŏľĴŊŀĬŏĝƞĬĨŀĬĔƞŀĬ
ĮĶŃĽĭĳńĵȮŐĸŃŏıŊŗŀŒľƟĴňĝňĺŇĨėĺŅĴŏĮƦĬŀĵŌƞĪňŗħňĕŉŘĬĔĺƞŅŏħŇĴȮŐĸŃœĴƞŒľƟĮĶŃĽĭĔńĭįĸĔĶŃĪĭěŅĔĳńĵŀňĔŏľĴŊŀĬĪňŗŏėĵ
ŏĮƦĬĴŅȮ&ĔĶĴĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅĽŅīŅĶĦĳńĵ,Ȯ2556' 
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ĳŅıĪňŗȮ0+2ȮėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚěŅĔĽŅīŅĶĦĳńĵȮ&DRM'ȮĔŅĶĸħėĺŅĴŏĽňŗĵĚ
ěŅĔĽŅīŅĶĦĳńĵȮ&DRR'ȮĔŅĶěńħĔŅĶĽŅīŅĶĦĳńĵȮ&DM'ȮŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 

ĪňŗĴŅ8ȮħńħŐĮĸĚěŅĔĔĶĴĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅĽŅīŅĶĦĳńĵ, 2557 

 

2'ȮŐĬĺėŇħĔĸŋƞĴŏĮĶŅŃĭŅĚȮȮ 

&/'ȮėĺŅĴľĴŅĵĕŀĚĔĸŋƞĴŏĮĶŅŃĭŅĚ 

ėĺŅĴŏĮĶŅŃĭŅĚȮľĴŅĵĩŉĚȮĽĳŅıľĶŊŀĽĩŅĬŃĪňŗěŃœħƟĶńĭėĺŅĴŏĽňĵľŅĵľĶŊŀŀńĬĨĶŅĵĪńŘĚĪŅĚħƟŅĬĶƞŅĚĔŅĵ
ŐĸŃěŇĨŒěœħƟĚƞŅĵőħĵœĴƞĴňĽŇŗĚĮƚŀĚĔńĬľĶŊŀĔŅĶĮƚŀĚĔńĬȮŐĸŃĽŜŅĬńĔėĦŃĔĶĶĴĔŅĶĽŋĕĳŅıŐľƞĚĝŅĨŇȮ&2560'ȮœħƟĬŇĵŅĴ
ŏıŇŗĴŏĨŇĴŒĬĽƞĺĬĕŀĚȮĭŋėėĸŏĮĶŅŃĭŅĚĺƞŅȮľĴŅĵĩŉĚȮĭŋėėĸĪňŗĨƟŀĚĔŅĶĔŅĶħŌŐĸŏĮƦĬıŇŏĻļȮĨƟŀĚĔŅĶĔŅĶĽĬńĭĽĬŋĬȮ
ĔŅĶĮĔĮƚŀĚȮŏıĶŅŃĮƤěěńĵĪŅĚħƟŅĬŀŅĵŋȮėĺŅĴıŇĔŅĶȮėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶĩŌĔĔĶŃĪŜŅȮľĶŊŀĩŌĔŏıŇĔŏĜĵȮ 

ĬŀĔěŅĔĬńŘĬȮWorld Health OrganizationȮ&0.16'ȮœħƟĬŇĵŅĴėĺŅĴľĴŅĵĕŀĚėĺŅĴŏĮĶŅŃĭŅĚŒĬĔĶĦň
ŏĴŊŗŀĨƟŀĚŏįĝŇĠĔńĭĳńĵıŇĭńĨŇœĺƟĺƞŅȮėĺŅĴŏĮĶŅŃĭŅĚŏĮƦĬĶŃħńĭĞŉŗĚĮĶŃĝŅĔĶȮĭŋėėĸȮŐĸŃŀĚėƢĔĶȮœĴƞĽŅĴŅĶĩĪňŗěŃ
ėŅħĔŅĶĦƢȮĶńĭĴŊŀȮĕńħĕĺŅĚȮŐĸŃĲƘƨĬĲŌįĸĔĶŃĪĭĪňŗŏĔŇħěŅĔĳńĵıŇĭńĨŇœħƟȮĪńŘĚĬňŘĽŅĴŅĶĩĵĔĨńĺŀĵƞŅĚĔĸŋƞĴėĬŏĮĶŅŃĭŅĚȮ
&Vulnerable groups'ȮȮŏĮƦĬĔĸŋƞĴįŌƟħƟŀĵőŀĔŅĽĪŅĚŏĻĶļģĔŇěȮŏĝŊŘŀĝŅĨŇȮĝĬĔĸŋƞĴĬƟŀĵĪŅĚŏĝŊŘŀĝŅĨŇŐĸŃĝŅĨŇıńĬīŋƢȮįŌƟ
ĴňĶŅĵœħƟĬƟŀĵȮįŌƟĽŌĚŀŅĵŋȮįŌƟœĶƟĪňŗŀĵŌƞŀŅĻńĵȮįŌƟĨŇħŏĝŊŘŀŏŀĝœŀĺňȮŐĸŃįŌƟĮƙĺĵĪňŗĴňĳŅĺŃĽŋĕĳŅıŏĶŊŘŀĶńĚȮĶĺĴĩŉĚįŌƟĮƙĺĵĪŅĚěŇĨ
ĶŋĬŐĶĚȮȮŀŅěĶĺĴĩŉĚįŌƟŀĵŌƞŀŅĻńĵŒĬĝĬĭĪĪňŗĴńĔĮĶŃĽĭĮƤĠľŅȮŐĸŃŀŋĮĽĶĶėŒĬĔŅĶŏĕƟŅĩŉĚĭĶŇĔŅĶħƟŅĬĽŋĕĳŅıȮŏĝƞĬȮ
ŏĴŊŗŀŏĔŇħĬŘŜŅĪƞĺĴȮĮĶŃĝŅĔĶĭŅĚėĬȮŏĝƞĬȮŏħŖĔȮĽĨĶňĴňėĶĶĳƢȮįŌƟĽŌĚĺńĵȮĭŋėėĸĪŋııĸĳŅıȮįŌƟĪňŗĴňŀŅĔŅĶĮƙĺĵľĶŊŀœĴƞĴň
ĳŌĴŇėŋƟĴĔńĬȮŐĸŃįŌƟĞŉŗĚėĺŅĴĽŅĴŅĶĩĪňŗĨƞŅĚĔńĬȮŀŅěěŃœĴƞĽŅĴŅĶĩĪňŗěŃĮĔĮƚŀĚĨńĺŏŀĚľĶŊŀŀıĵıœĮĵńĚĪňŗĪňŗĮĸŀħĳńĵœħƟ
ŒĬĵŅĴěŜŅŏĮƦĬȮľĶŊŀœĴƞĽŅĴŅĶĩěńħĔŅĶĔńĭŏľĨŋĔŅĶĦƢĪňŗŏĔŇħĕŉŘĬĪńŘĚŒĬĕĦŃľĶŊŀľĸńĚŏĔŇħŏľĨŋĔŅĶĦƢŀńĬĨĶŅĵœħƟȮĞŉŗĚ
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ĽŀħėĸƟŀĚĔńĭȮĽŜŅĬńĔĪńĬĨĽŅīŅĶĦĽŋĕȮĔĶĴŀĬŅĴńĵȮ&034.'ȮĪňŗĬŇĵŅĴĺƞŅĔĸŋƞĴŏĮĶŅŃĭŅĚȮľĴŅĵĩŉĚȮėĬĪňŗĕŅħ
ľĸńĔĮĶŃĔńĬıŊŘĬģŅĬĪŅĚĽńĚėĴŒĬĔŅĶħŜŅĶĚĝňĺŇĨȮŏĕƟŅœĴƞĩŉĚĭĶŇĔŅĶĪŅĚĽńĚėĴȮŏħŇĴŏĶňĵĔĺƞŅĔĸŋƞĴħƟŀĵőŀĔŅĽěŉĚŏĮƦĬ
ĔĸŋƞĴŏĮĶŅŃĭŅĚĨƞŀĔŅĶĽŌĠŏĽňĵĽŋĕĳŅĺŃȮœĴƞĽŅĴŅĶĩĨńħĽŇĬŒěŒĬĔŅĶħŜŅĶĚĝňĺŇĨœħƟőħĵŀŇĽĶŃȮœĴƞĽŅĴŅĶĩĮĔĮƚŀĚ
ĨĬŏŀĚœħƟȮœĴƞĽŅĴŅĶĩŏĕƟŅŒěĕƟŀĴŌĸŀĵƞŅĚĩƞŀĚŐĪƟȮŏĝƞĬȮįŌƟıŇĔŅĶ-ĭĔıĶƞŀĚĪŅĚĽĨŇĮƤĠĠŅ-ěŇĨȮįŌƟĮƙĺĵŏŀħĽƢȮįŌƟĮƙĺĵľĴħ
ĽĨŇȮįŌƟĴňĮƤĠľŅĽĩŅĬŃĭŋėėĸȮŐĶĚĚŅĬĕƟŅĴĝŅĨŇȮėĬœĶƟĭƟŅĬȮĝŅĵĕŀĭȮȮ 

őėĶĚĔŅĶıńĥĬŅŐľƞĚĽľĮĶŃĝŅĝŅĨŇȮ&2557'ȮœħƟĽĶŋĮŏĔňŗĵĺĔńĭėĺŅĴŏĮĶŅŃĭŅĚĺƞŅȮŴĪŋĔėĬĸƟĺĬŏĮĶŅŃĭŅĚ
ĨƞŀĽĩŅĬĔŅĶĦƢŒħĽĩŅĬĔŅĶĦƢľĬŉŗĚȮŀīŇĭŅĵœħƟĺƞŅȮĶŃħńĭĕŀĚėĺŅĴŏĮĶŅŃĭŅĚĕŀĚŐĨƞĸŃėĬĬńŘĬœĴƞŏĪƞŅĔńĬȮĕŉŘĬŀĵŌƞĔńĭ
ĽĩŅĬĔŅĶĦƢȮľĶŊŀĮƤěěńĵĳŅĵŒĬȮĳŅĵĬŀĔĪňŗŏĮƦĬĨńĺĔĶŃĪŜŅȮĞŉŗĚĔŅĶĺńħĶŃħńĭėĺŅĴŏĮĶŅŃĭŅĚĵńĚĨƟŀĚĔŅĶľŅėŜŅĨŀĭ
ŒĬŏĝŇĚĸŉĔĨƞŀœĮȮȮ 

ĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴŏĮĶŅŃĭŅĚ 
ĔĶŃĭĺĬĔŅĶŏĔŇħėĺŅĴŏĮĶŅŃĭŅĚȮľĶŊŀĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴŏĮĶŅŃĭŅĚȮĬŜŅĴŅěŅĔŐĭĭěŜŅĸŀĚȮ

Pressure and Release Model ľĶŊŀȮPAR Model &Piers BlaikieȮŐĸŃėĦŃ, 0..1; Juan Carlos Villagran 
De Leon, 0..4'ȮőħĵŐĭĭěŜŅĸŀĚĬňŘŏĔňŗĵĺĕƟŀĚĔńĭĮƤěěńĵėĺŅĴŏĮĶŅŃĭŅĚȮĞŉŗĚĬŇĵŅĴėĺŅĴŏĮĶŅŃĭŅĚŒĬģŅĬŃ
ĸńĔļĦŃĕŀĚĭŋėėĸľĶŊŀĔĸŋƞĴĭŋėėĸŒĬĔŅĶĪňŗěŃėŅħŏħŅȮěńħĔŅĶŐĔƟœĕȮŐĸŃĲƘƨĬĨńĺěŅĔįĸĔĶŃĪĭěŅĔŏľĨŋĔŅĶĦƢĪŅĚ
īĶĶĴĝŅĨŇĪňŗŏĔŇħĕŉŘĬȮĞŉŗĚŏĕŅŏĽĬŀĺƞŅĔĶŃĭĺĬĔŅĶŏĔŇħėĺŅĴŏĮĶŅŃĭŅĚȮĮĶŃĔŀĭħƟĺĵȮ3ȮĔĶŃĭĺĬĔŅĶľĸńĔȮėŊŀ 

&/'ȮĽŅŏľĨŋȮ&Root Causes' 

ĴŅıĶƟŀĴĔńĭĔĶŃĭĺĬĔŅĶĪŅĚŏĻĶļģĔŇěȮĮĶŃĝŅĔĶĻŅĽĨĶƢȮŐĸŃĔŅĶŏĴŊŀĚĔŅĶĮĔėĶŀĚȮĪňŗŏĔŇħĕŉŘĬŒĬ
ĽńĚėĴȮĞŉŗĚȮPiers BlaikieȮŐĸŃėĦŃȮ&0..1'ȮĔĸƞŅĺĩŉĚȮĕƟŀěŜŅĔńħŒĬĔŅĶŏĕƟŅĩŉĚėĺŅĴěŜŅŏĮƦĬıŊŘĬģŅĬȮŐĸŃĪĶńıĵŅĔĶĪňŗ
ŏĔŇħěŅĔĔĶŃĭĺĬĔŅĶĨƞŅĚŕȮĪňŗĔĸƞŅĺĕƟŅĚĨƟĬȮŏĝƞĬȮėĶŀĭėĶńĺŏįĝŇĠĔńĭĳŅĺŃėĺŅĴŏĮĶŅŃĭŅĚĪŅĚŏĻĶļģĔŇěȮĔŖĨƞŀŏĴŊŗŀ
ľńĺľĬƟŅėĶŀĭėĶńĺľĶŊŀĽĴŅĝŇĔŒĬėĶŀĭėĶńĺĸƟĴĮƙĺĵȮŐĴƟĺƞŅěŃĴňĽĺńĽħŇĔŅĶĳŅėĶńģěŃĪŜŅŒľƟĪŋĔėĬŏĕƟŅĩŉĚĔŅĶĶńĔļŅœħƟ
ŒĬĶŅėŅĩŌĔȮŐĨƞŀŅěěŃŀĵŌƞľƞŅĚœĔĸěŅĔőĶĚıĵŅĭŅĸȮĪŜŅŒľƟėƞŅŏħŇĬĪŅĚŐĸŃėƞŅŒĝƟěƞŅĵĪňŗœĴƞŒĝƞĨƟĬĪŋĬĪŅĚĔŅĶŐıĪĵƢĽŌĚȮ
ĔŖŏĮƦĬŏľĨŋįĸĪňŗŀŅěěŃĨńħĽŇĬŒěœĴƞŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸ 

&0'ȮŐĶĚĔħħńĬȮ&Dynamic Pressures' 

ŏĮƦĬĝƞŀĚĪŅĚĪňŗĪŜŅŒľƟĽŅŏľĨŋĪňŗŏĔŇħĕŉŘĬěŅĔĔĶŃĭĺĬĔŅĶȮĪňŗĔĸƞŅĺŒĬĕƟŀȮ/ȮĽĶƟŅĚĽĳŅĺŃĪňŗœĴƞĴńŗĬėĚĕŉŘĬȮ
ŏĝƞĬȮĔŅĶŏĨŇĭőĨĕŀĚĽńĚėĴŏĴŊŀĚȮĔŅĶĪŜŅĸŅĵĮƙŅȮĔŅĶœĴƞœħƟĶńĭĔŅĶĻŉĔļŅȮľĶŊŀĬőĵĭŅĵĪŅĚĔŅĶŏĴŊŀĚȮľŅĔĵĔĨńĺŀĵƞŅĚ
ŏħňĵĺĔńĬĔńĭĕƟŀȮ/ȮŒĬőĶĚıĵŅĭŅĸĪňŗĴňįŌƟĮƙĺĵŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŏĮƦĬőĶĚıĵŅĭŅĸĪńŗĺœĮȮŐĸŃŐıĪĵƢĽƞĚĨƞŀ
įŌƟĮƙĺĵŐĨƞėĶŀĭėĶńĺįŌƟĮƙĺĵœĴƞĽŅĴŅĶĩĶńĭįŇħĝŀĭėƞŅŒĝƟěƞŅĵŒĬĔŅĶŏħŇĬĪŅĚȮěŃĪŜŅŒľƟĔĸŋƞĴėĬŏľĸƞŅĬňŘœĴƞŏĕƟŅĶńĭĔŅĶ
ĶńĔļŅȮĬńŗĬėŊŀŐĶĚĔħħńĬěŅĔĬőĵĭŅĵĔŅĶŏĴŊŀĚȮľĶŊŀĬőĵĭŅĵĔŅĶĮĢŇĭńĨŇĚŅĬĕŀĚĶŃĭĭȮĝƞŀĚĺƞŅĚĕŀĚĔŅĶĪŜŅĚŅĬ
ĕŀĚĶŃĭĭĽŋĕĳŅı 
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ȮȮȮȮȮȮȮȮȮȮȮ&1'ȮĳŅĺŃĪňŗœĴƞĴńŗĬėĚȮ&Unsafe Conditions' 
ėŊŀȮĳŅĺŃĪňŗėĺŅĴŏĮĶŅŃĭŅĚœħƟŏĔŇħĕŉŘĬŐĸƟĺěŅĔĔŅĶĶĺĴĔńĬĕŀĚŏĺĸŅŐĸŃĽĩŅĬĪňŗĕŀĚŏľĨŋĔŅĶĦƢȮŏĝƞĬȮ

ėĺŅĴŏĮĶŅŃĭŅĚĕŀĚĳŅĺŃŏĻĶļģĔŇěȮĳńĵīĶĶĴĝŅĨŇȮľĶŊŀĳŅĺŃĔŅĶŏěŖĭĮƙĺĵĪŅĚĔŅĵȮĨńĺŀĵƞŅĚĕŀĚŏľĨŋĔŅĶĦƢŒĬĕƟŀȮ
/ȮŐĸŃĕƟŀȮ0ȮėŊŀȮĩƟŅėĶŀĭėĶńĺĬńŘĬœĴƞĴňėƞŅŒĝƟěƞŅĵŒĬĔŅĶŏħŇĬĪŅĚœĮĶńĭĔŅĶĶńĔļŅŐĸŃĴňĶŃĭĭĔŅĶĶńĔļŅĪňŗœĴƞ
ŏŀŊŘŀŀŜŅĬĺĵĨƞŀėĬěĬŐĸƟĺěŃĪŜŅŒľƟŏĔŇħĳŅĺŃėĺŅĴŏĮĶŅŃĭŅĚĕŉŘĬĪńĬĪň 

ěŅĔĪňŗĔĸƞŅĺŒĬĕƟŅĚĨƟĬȮĔĸŋƞĴŏĮĶŅŃĭŅĚĪňŗŏįĝŇĠĔńĭĳŅĺŃĪŅĚħƟŅĬĽŋĕĳŅıŐĸƟĺœĴƞĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅ
œħƟħƟĺĵĨńĺŏŀĚȮœĴƞœħƟĴňĽŅŏľĨŋŏıňĵĚŏıĶŅŃħƟŅĬĽŋĕĳŅıŏĪƞŅĬńŘĬȮŐĨƞĵńĚŏĔňŗĵĺĕƟŀĚĔńĭĮƤěěńĵĪŅĚĽńĚėĴĔńĭĳŅĺŃĽŋĕĳŅıȮȮ
őħĵŏĜıŅŃėĺŅĴĵŅĔěĬĞŉŗĚŏĮƦĬĮƤěěńĵĪňŗĽƞĚįĸĴŅĔĪňŗĽŋħȮĶŀĚĸĚĴŅȮėŊŀȮĝŅĨŇıńĬīŋƢȮĔŅĶŏěŖĭĮƙĺĵȮĔŅĶĕŅħĮĶŃĔńĬ
ĽŋĕĳŅıȮŀŅĵŋȮĔŅĶĩŌĔěŀĚěŜŅȮĔŅĶŀıĵıĵƟŅĵĩŇŗĬȮĶŃħńĭĔŅĶĻŉĔļŅȮĪňŗŀĵŌƞŀŅĻńĵȮĔŅĶĺƞŅĚĚŅĬȮėĺŅĴŏĮƦĬľĴƟŅĵȮŐĸŃ
ĔŅĶœĶƟĪňŗŀĵŌƞŀŅĻńĵȮĨŅĴĸŜŅħńĭ 

 

ĳŅıĪňŗȮ0+3ȮȮĔĶŃĭĺĬĔŅĶĕŀĚĔŅĶŏĔŇħėĺŅĴŏĮĶŅŃĭŅĚ 

ĪňŗĴŅȮĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĽŋĕĳŅıŐľƞĚĝŅĨŇȮ,2560, Ĭ,14, ŀƟŅĚĩŉĚŒĬȮPiers Blaikie et al, 0..1 

ĪńŘĚĬňŘȮȮĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĽŋĕĳŅıŐľƞĚĝŅĨŇȮ&2560'ȮœħƟĽĶŋĮĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴ
ŏĮĶŅŃĭŅĚĕŀĚĭŋėėĸœĺƟĺƞŅȮėĺŅĴŏĮĶŅŃĭŅĚĕŉŘĬŀĵŌƞĔńĭľĸŅĵĮƤěěńĵĮĶŃĔŀĭĔńĬȮŏĝƞĬȮŏĻĶļģĔŇěȮĽńĚėĴȮĔŅĶŏĴŊŀĚ
ĔŅĶĮĔėĶŀĚȮĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĮƤĠľŅĳŅĵŒĬěŅĔĭŋėėĸȮŏĴŊŗŀĴňĳŅĺŃŏĽňŗĵĚľĶŊŀĮƤěěńĵĪňŗŏĽňŗĵĚĨƞŀĔŅĶŏĔŇħĳńĵıŇĭńĨŇŒĬ
ħƟŅĬĨƞŅĚŕȮőħĵŏĜıŅŃŒĬħƟŅĬĽŋĕĳŅıȮĔŅĶŏěŖĭĮƙĺĵŏĕƟŅĴŅŐĸƟĺĪŜŅŒľƟĭŋėėĸĬńŘĬœĴƞĽŅĴŅĶĩěńħĔŅĶŐĔƟĮƤĠľŅœħƟőħĵ
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4'ȮĭŋėĸŅĔĶȮ&People'ȮėŊŀȮįŌƟŒĝƟģŅĬĕƟŀĴŌĸĵƞŀĴĴňĶŃħńĭĪňŗŒĝƟŐĨĔĨƞŅĚĔńĬœĮȮŒĝƞĺƞŅŒėĶěŃŏĕƟŅœĮŒĝƟ
ģŅĬĕƟŀĴŌĸĔŖœħƟȮŏıĶŅŃŐĨƞĸŃĶŃħńĭĵƞŀĴĴňĕŀĭŏĕĨĕŀĚĔŅĶŏĕƟŅŒĝƟȮĞŉŗĚŏĮƦĬŏĶŊŗŀĚĪňŗĨƟŀĚĶŃĴńħĶŃĺńĚĴŅĔŒĬĔĶĦňĪňŗŒĝƟ
ģŅĬĕƟŀĴŌĸĶƞĺĴĔńĬȮŀŅěĨƟŀĚĴňĔŅĶĔŜŅľĬħĶŃħńĭĕŀĚĔŅĶŏĕƟŅŒĝƟȮŐĸŃĔŅĶĮƚŀĚĔńĬģŅĬĕƟŀĴŌĸĪňŗěŜŅŏĮƦĬȮħńĚĬńŘĬ
őħĵĪńŗĺœĮŐĸƟĺģŅĬĕƟŀĴŌĸĴńĔĴňįŌƟŒĝƟĪňŗŏĔňŗĵĺĕƟŀĚȮœħƟŐĔƞȮ 

+ȮįŌƟŒĝƟĪńŗĺœĮȮĞŉŗĚŏĮƦĬįŌƟĪňŗĨƟŀĚŒĝƟģŅĬĕƟŀĴŌĸěŅĔĶŃĭĭĚŅĬȮŏıŊŗŀĪŜŅĚŅĬŒľƟĽŜŅŏĶŖěȮŏĝƞĬȮıĬńĔĚŅĬŏĔŖĭŏĚŇĬ
ŒĬľƟŅĚĽĶĶıĽŇĬėƟŅȮ 

+ȮĬńĔĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭȮ&System Analysis'ȮŏĮƦĬįŌƟĴňľĬƟŅĪňŗĺŇŏėĶŅŃľƢĶŃĭĭĚŅĬ
ģŅĬĕƟŀĴŌĸŐĸŃŀŀĔŐĭĭĶŃĭĭĚŅĬĪňŗĬŜŅĴŅŒĝƟ 

5'ȮĕńŘĬĨŀĬĔŅĶĮġŇĭńĨŇĚŅĬȮ&Procedure'ȮŒĬĶŃĭĭģŅĬĕƟŀĴŌĸėĺĶěŃĴňĔŅĶěńħĪŜŅŏŀĔĽŅĶĪňŗĶŃĭŋ
ĕńŘĬĨŀĬĪŜŅĚŅĬĕŀĚľĬƟŅĪňŗĨƞŅĚŕȮĪńŘĚŒĬĽĳŅĺŃĮĔĨŇŐĸŃĽĳŅĺŃŏĔŇħĮƤĠľŅȮĞŉŗĚŏĮƦĬĕńŘĬĨŀĬĔŅĶĮġŇĭńĨŇĚŅĬĽŜŅľĶńĭ
ĭŋėĸŅĔĶĪŋĔĶŃħńĭŒĬŀĚėƢĔĶ 

&1'ȮĔŅĶěńħĪŜŅģŅĬĕƟŀĴŌĸ 

ȮȮȮȮȮȮȮȮȮȮĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸȮ&Database Management'ȮģŅĬĕƟŀĴŌĸȮ&Database'ȮŏĮƦĬĻŌĬĵƢĶĺĴĕŀĚĕƟŀĴŌĸ
ĨƞŅĚŕȮĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĬȮőħĵěŃĴňĔĶŃĭĺĬĔŅĶěńħľĴĺħľĴŌƞĕƟŀĴŌĸŀĵƞŅĚĴňĶŃŏĭňĵĭŐĭĭŐįĬȮĔƞŀŒľƟŏĔŇħ
ģŅĬĕƟŀĴŌĸĪňŗŏĮƦĬŐľĸƞĚĶĺĴĕƟŀĴŌĸěŅĔŐįĬĔĨƞŅĚŕȮĪňŗĩŌĔĬŜŅĴŅěńħŏĔŖĭĶĺĴĔńĬœĺƟĳŅĵŒĨƟģŅĬĕƟŀĴŌĸŏıňĵĚĝŋħŏħňĵĺȮ
ĶŃĭĭģŅĬĕƟŀĴŌĸȮ&Database System'ȮŏĮƦĬĶŃĭĭĪňŗĶĺĭĶĺĴĔĸŋƞĴĕŀĚĕƟŀĴŌĸĪňŗĴňėĺŅĴĽńĴıńĬīƢĞŉŗĚĔńĬŐĸŃĔńĬœĺƟȮ
ħƟĺĵĔńĬŐĸŃĽŅĴŅĶĩŏĶňĵĔŒĝƟėĺŅĴĽńĴıńĬīƢĬńŘĬŕȮœħƟŀĵƞŅĚĴňĶŃĭĭȮŒĬĶŃĭĭģŅĬĕƟŀĴŌĸȮĮĶŃĔŀĭħƟĺĵȮŐĲƚĴĕƟŀĴŌĸ
ľĸŅĵŐĲƚĴĪňŗĴňĕƟŀĴŌĸŏĔňŗĵĺĕƟŀĚĽńĴıńĬīƢĔńĬŏĕƟŅœĺƟħƟĺĵĔńĬŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃŏĮƕħőŀĔŅĽįŌƟŒĝƟĽŅĴŅĶĩŒĝƟĚŅĬŐĸŃ
ħŌŐĸĶńĔļŅĮƚŀĚĔńĬĕƟŀĴŌĸŏľĸƞŅĬňŘœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĞŀĲĨƢŐĺĶƢĪňŗŏĮĶňĵĭŏĽĴŊŀĬĽŊŗŀĔĸŅĚĶŃľĺƞŅĚįŌƟŒĝƟȮ
ŐĸŃőĮĶŐĔĶĴĨƞŅĚŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŒĝƟģŅĬĕƟŀĴŌĸȮĞŉŗĚŏĶňĵĔĺƞŅȮĶŃĭĭěńħĔŅĶģŅĬĕƟŀĴŌĸȮľĶŊŀȮDBMS 
&Database Management System'ȮĞŉŗĚĴňľĬƟŅĪňŗĝƞĺĵŒľƟįŌƟŒĝƟŏĕƟŅĩŉĚĕƟŀĴŌĸœħƟĚƞŅĵȮĽŃħĺĔȮŐĸŃĴňĮĶŃĽŇĪīŇĳŅıȮ
ĪńŘĚĬňŘįŌƟŒĝƟĽŅĴŅĶĩőĨƟĨŀĭĔńĭģŅĬĕƟŀĴŌĸœħƟőħĵįƞŅĬĝŋħėŜŅĽńŗĚȮSQLȮľĶŊŀĬŜŅĝŋħėŜŅĽńŗĚȮSQL œĮįĬĺĔĸĚŒĬőĮĶŐĔĶĴ
ĮĶŃĵŋĔĨƢŏıŊŗŀŒĝƟĚŅĬĶƞĺĴĔńĭőĮĶŐĔĶĴĪňŗŏĕňĵĬĕŉŘĬœħƟȮŏĝƞĬȮŏĕňĵĬőėƟħőĮĶŐĔĶĴħƟĺĵĳŅļŅȮVisual Basic ľĶŊŀ PHP 
ĞŉŗĚĳŅĵŒĬőĮĶŐĔĶĴĴňőĴħŌĸĮĶŃĴĺĸįĸĨƞŅĚŕȮıĶƟŀĴĔńĭőĴħŌĸĪňŗŒĝƟőĨƟĨŀĭĔńĭģŅĬĕƟŀĴŌĸħƟĺĵĝŋħėŜŅĽńŗĚĳŅļŅ SQL 
&ĽŇĪīŇĝńĵȮĝŌĽŜŅőĶĚ, 2559' 

/'ȮĶŌĮŐĭĭĕŀĚĶŃĭĭģŅĬĕƟŀĴŌĸŐĭƞĚŏĮƦĬȮ3 ĮĶŃŏĳĪȮėŊŀȮ&1'ȮģŅĬĕƟŀĴŌĸŏĝŇĚĽńĴıńĬīƢȮ&Relational 
Database'ȮŏĮƦĬĔŅĶŏĔŖĭĕƟŀĴŌĸŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĨŅĶŅĚȮ&Table'ȮľĶŊŀŏĶňĵĔĺƞŅȮĶňŏĸĝńĬȮ&Relation'ȮĴňĸńĔļĦŃŏĮƦĬȮ
2 ĴŇĨŇȮėŊŀȮŏĮƦĬŐĩĺŐĸŃŏĮƦĬėŀĸńĴĬƢȮĔŅĶŏĝŊŗŀĴőĵĚĕƟŀĴŌĸȮĶŃľĺƞŅĚĨŅĶŅĚěŃŏĝŊŗŀĴőĵĚőħĵŒĝƟŐŀĪĪĶŇĭŇĺĨƢȮ
&Attribute'ȮľĶŊŀȮėŀĸńĴĬƢĪňŗŏľĴŊŀĬĔńĬĪńŘĚĽŀĚĨŅĶŅĚŏĮƦĬĨńĺȮŏĝŊŗŀĴőĵĚĕƟŀĴŌĸȮ&2'ȮģŅĬĕƟŀĴŌĸŐĭĭĸŜŅħńĭĝńŘĬȮ
&Hierarchical Database'ȮŏĮƦĬőėĶĚĽĶƟŅĚĪňŗěńħŏĔŖĭĕƟŀĴŌĸŒĬĸńĔļĦŃėĺŅĴĽńĴıńĬīƢŐĭĭıƞŀĸŌĔȮľĶŊŀŏĮƦĬőėĶĚĽĶƟŅĚ
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ĶŌĮŐĭĭĨƟĬœĴƟȮTree ĕƟŀĴŌĸĪňŗěńħŏĔŖĭŒĬĪňŗĬňŘȮėŊŀȮĶŃŏĭňĵĬȮ&Record'ȮĞŉŗĚĮĶŃĔŀĭħƟĺĵėƞŅĕŀĚŏĕĨĕƟŀĴŌĸȮField ĕŀĚ
ŏŀĬĪŇĨňŘľĬŉŗĚŕȮ&3'ȮģŅĬĕƟŀĴŌĸŐĭĭŏėĶŊŀĕƞŅĵȮ&Network Database'ȮŏĮƦĬĔŅĶĶĺĴĶŃŏĭňĵĬĨƞŅĚȮŕȮŐĸŃ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĶŃŏĭňĵĬŐĨƞěŃĨƞŅĚĔńĭģŅĬĕƟŀĴŌĸŏĝŇĚĽńĴıńĬīƢėŊŀȮŒĬģŅĬĕƟŀĴŌĸŏĝŇĚĽńĴıńĬīƢěŃŐİĚ
ėĺŅĴĽńĴıńĬīƢŏŀŅœĺƟȮőħĵĶŃŏĭňĵĬĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĬȮěŃĨƟŀĚĴňėƞŅĕŀĚĕƟŀĴŌĸŒĬŐŀĪĪĶŇĭŇĺĨƢľĬŉŗĚĪňŗŏľĴŊŀĬĔńĬŐĨƞ
ģŅĬĕƟŀĴŌĸŐĭĭŏėĶŊŀĕƞŅĵȮěŃŐĽħĚėĺŅĴĽńĴıńĬīƢŀĵƞŅĚĝńħŏěĬȮ 

 2'ȮėĺŅĴĽńĴıńĬīƢȮ&relationship'ȮŏĮƦĬĔŅĶŀīŇĭŅĵėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚŏŀĬĪŇĨňŘĪňŗĴňėĺŅĴėĺŅĴĽńĴıńĬīƢ
ĔńĬȮĺƞŅĴňėĺŅĴĽńĴıńĬīƢĔńĬŀĵƞŅĚœĶȮőħĵŒĬŀň+ŀŅĶƢœħŀŃŐĔĶĴŒĝƟĽńĠĸńĔļĦƢĶŌĮĽňŗŏľĸňŗĵĴĕƟŅĺľĸŅĴĨńħĪňŗĴňĝŊŗŀĕŀĚ
ėĺŅĴĽńĴıńĬīƢĬńŘĬĔŜŅĔńĭŀĵŌƞĳŅĵŒĬȮŐĸŃŏĝŊŗŀĴĨƞŀĔńĭŏŀĬĪŇĨňŘĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĽńĴıńĬīƢħƟĺĵŏĽƟĬĨĶĚȮ&1'Ȯ
ėĺŅĴĽńĴıńĬīƢŐĭĭľĬŉŗĚĨƞŀľĬŉŗĚȮ&one to one relationship ľĶŊŀȮ181'ȮėŊŀĕƟŀĴŌĸŒĬȮŏŀĬĪŇĨňŘľĬŉŗĚĪňŗĴňėĺŅĴĽńĴıńĬīƢ
ĔńĭĕƟŀĴŌĸŒĬŀňĔľĬŉŗĚŏŀĬĪŇĨňŘŏıňĵĚĕƟŀĴŌĸŏħňĵĺȮĨńĺŀĵƞŅĚŏĝƞĬȮĬńĔĻŉĔļŅŐĨƞĸŃėĬěŃĴňĽŌĨŇĭńĨĶœħƟŏıňĵĚŒĭŏħňĵĺŏĪƞŅĬńŘĬȮ
ŐĸŃĽŌĨŇĭńĨĶľĬŉŗĚŒĭĔŖŏĮƦĬĕŀĚĬńĔĻŉĔļŅœħƟŏıňĵĚėĬŏħňĵĺŏĪƞŅĬńŘĬŏĝƞĬĔńĬȮ&2'ȮėĺŅĴĽńĴıńĬīƢŐĭĭľĬŉŗĚĨƞŀĔĸŋƞĴȮ&one 
to many relationship ľĶŊŀȮ18M'ȮľĴŅĵĩŉĚȮĕƟŀĴŌĸŒĬŏŀĬĪŇĨňŘľĬŉŗĚĴňėĺŅĴĽńĴıńĬīƢĔńĭĕƟŀĴŌĸŒĬŀňĔľĬŉŗĚŏŀĬĪŇĨňŘ
ĴŅĔĔĺƞŅľĬŉŗĚĕƟŀĴŌĸȮĨńĺŀĵƞŅĚŏĝƞĬȮĸŌĔėƟŅľĬŉŗĚėĬĴňŒĭŏĽĶŖěœħƟľĸŅĵŒĭȮŏĬŊŗŀĚěŅĔĸŌĔėƟŅľĬŉŗĚėĬŀŅěĴŅĞŊŘŀĽŇĬėƟŅ
ľĸŅĵėĶńŘĚȮŐĨƞŒĭŏĽĶŖěľĬŉŗĚŒĭĨƟŀĚŏĮƦĬĕŀĚĸŌĔėƟŅŏıňĵĚėĬŏħňĵĺŏĪƞŅĬńŘĬȮ&3'ȮėĺŅĴĽńĴıńĬīƢŐĭĭĔĸŋƞĴĨƞŀĔĸŋƞĴȮ&many 
to many relationship ľĶŊŀȮM8M'ȮľĴŅĵĩŉĚȮĕƟŀĴŌĸĴŅĔĔĺƞŅľĬŉŗĚĕƟŀĴŌĸŒĬŏŀĬĪŇĨňŘľĬŉŗĚȮĴňėĺŅĴĽńĴıńĬīƢĔńĭĕƟŀĴŌĸ
ŒĬŀňĔľĬŉŗĚŏŀĬĪŇĨňŘȮĴŅĔĔĺƞŅľĬŉŗĚĕƟŀĴŌĸȮĨńĺŀĵƞŅĚŏĝƞĬȮĬńĔĻŉĔļŅľĬŉŗĚėĬĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬœħƟľĸŅĵĺŇĝŅȮŐĸŃ
ĺŇĝŅŐĨƞĸŃĺŇĝŅĴňĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬœħƟľĸŅĵėĬȮ&ĽŇĪīŇĝńĵȮĝŌĽŜŅőĶĚ, 2559' 

&2'ȮģŅĬĕƟŀĴŌĸĕŀĚľĬƞĺĵĚŅĬĶŅĝĔŅĶ 
ĮƤěěŋĭńĬľĬƞĺĵĚŅĬĪńŘĚŀĚėƢĔĶĳŅėĶńģŐĸŃŏŀĔĝĬȮĶĺĭĶĺĴĕƟŀĴŌĸŐĸŃıńĥĬŅĶŃĭĭģŅĬĕƟŀĴŌĸĕŀĚĨĬŏŀĚȮ

ŏıŊŗŀŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŒĝƟĚŅĬȮĽƞĺĬŒľĠƞěŃĔŜŅľĬħįŌƟŒĝƟĚŅĬŐĸŃįŌƟŏĕƟŅĩŉĚȮŒĬĪňŗĬňŘĕŀĵĔĨńĺŀĵƞŅĚģŅĬĕƟŀĴŌĸ
ĕŀĚĳŅėĶńģĪňŗŏĮƦĬĪňŗĶŌƟěńĔŐĸŃ-ľĶŊŀȮĴňĔŅĶŒĝƟĮĶŃőĵĝĬƢŀĵƞŅĚŐıĶƞľĸŅĵȮĮĶŃĔŀĭħƟĺĵ 

1'ȮģŅĬĕƟŀĴŌĸĕŀĚĽŜŅĬńĔĚŅĬěńĚľĺńħ 
ľĬƞĺĵĚŅĬĶŅĝĔŅĶȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĔĸŋƞĴĚŅĬĕƟŀĴŌĸĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶŒĬĽŜŅĬńĔĚŅĬĕŀĚŐĨƞ

ĸŃěńĚľĺńħȮŏĮƦĬĔĸŋƞĴĚŅĬľĸńĔȮĪňŗĴňľĬƟŅĪňŗĶńĭįŇħĝŀĭŒĬĔŅĶěńħĪŜŅŐĸŃĶĺĭĶĺĴĕƟŀĴŌĸȮŏıŊŗŀŏĮƦĬģŅĬĕƟŀĴŌĸĽŜŅľĶńĭ
ŏěƟŅľĬƟŅĪňŗŐĸŃĮĶŃĝŅĝĬȮģŅĬĕƟŀĴŌĸħńĚĔĸƞŅĺĽŅĴŅĶĩėƟĬľŅœħƟěŅĔŏĺŖĭœĞħƢĕŀĚěńĚľĺńħȮĔŅĶŏĕƟŅĩŉĚĭŅĚĕƟŀĴŌĸ
ěŜŅŏĮƦĬĨƟŀĚŒĽƞĶľńĽįŌƟŒĝƟŐĸŃĶľńĽįƞŅĬȮŒĬĕĦŃĪňŗĭŅĚĕƟŀĴŌĸŀĬŋĠŅĨŒľƟĮĶŃĝŅĝĬĪńŗĺœĮĽŅĴŅĶĩŏĕƟŅĩŉĚœħƟȮ 
 

2'ȮĔĝĝȮ2ė, 
ĕƟŀĴŌĸıŊŘĬģŅĬĶŃħńĭľĴŌƞĭƟŅĬ-ĝŋĴĝĬȮľĶŊŀȮĔĝĝȮ2ė,ȮėŊŀȮĕƟŀĴŌĸľĴŌƞĭƟŅĬĪňŗŐĽħĚŒľƟŏľŖĬĽĳŅıĪńŗĺœĮŐĸŃ

ĮƤĠľŅĕŀĚľĴŌƞĭƟŅĬĝĬĭĪħƟŅĬĨƞŅĚŕȮŏĝƞĬȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮŏĻĶļģĔŇěȮĽŋĕĳŅıŐĸŃŀĬŅĴńĵȮėĺŅĴĶŌƟŐĸŃĔŅĶĻŉĔļŅȮ
ėĺŅĴŏĕƟĴŐĕŖĚĕŀĚĝŋĴĝĬȮĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĽĳŅıŐĶĚĚŅĬŐĸŃĵŅŏĽıĨŇħȮ 
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ĔĝĝȮ2ė,ȮŏĮƦĬĕƟŀĴŌĸĪňŗěńħŏĔŖĭĪŋĔľĴŌƞĭƟŅĬŒĬĝĬĭĪŏĮƦĬĮĶŃěŜŅĪŋĔ 2 ĮƖȮŏıŊŗŀ 
+ȮŏĮƦĬŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĽŜŅĶĺěĽĳŅıėĺŅĴŏĮƦĬŀĵŌƞĕŀĚĮĶŃĝŅĝĬŒĬŐĨƞĸŃľĴŌƞĭƟŅĬĪńŗĺĮĶŃŏĪĻȮ

ĽŜŅľĶńĭĔŅĶĺŅĚŐįĬȮĔŜŅľĬħĬőĵĭŅĵȮŐĸŃŏĮƦĬĕƟŀĴŌĸĔŅĶĮĶŃŏĴŇĬįĸĔŅĶıńĥĬŅőħĵĽƞĺĬĶĺĴ 
+ȮŏıŊŗŀŒľƟľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚœħƟŒĝƟĮĶŃőĵĝĬƢěŅĔĕƟŀĴŌĸȮĔĝĝȮ2ė,ȮŒĬĔŅĶĺŅĚŐįĬĔŅĶĨŇħĨŅĴŐĸŃ

ĮĶŃŏĴŇĬįĸĔŅĶıńĥĬŅĝĬĭĪ 
+ȮŏıŊŗŀŒĝƟĔŜŅľĬħıŊŘĬĪňŗŏĮƚŅľĴŅĵŒĬĔŅĶıńĥĬŅĕŀĚŐĨƞĸŃěńĚľĺńħȮŀŜŅŏĳŀȮŐĸŃĨŜŅĭĸ 

 
&3'ȮģŅĬĕƟŀĴŌĸŏĔňŗĵĺĔńĭĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇ 
ģŅĬĕƟŀĴŌĸŏĔňŗĵĺĔńĭĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇŒĬĨƞŅĚĮĶŃŏĪĻ 
ģŅĬĕƟŀĴŌĸħƟŅĬĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇĬńŘĬĴňĴŅĔĴŅĵĪńŗĺőĸĔȮĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĨŅĴŏĔĦĤƢĪňŗŒĝƟȮģŅĬĕƟŀĴŌĸĪňŗ

ŏĮƦĬĪňŗĶŌƟěńĔĴŅĔĪňŗĽŋħȮėŊŀȮģŅĬĕƟŀĴŌĸħƟŅĬŏľĨŋĔŅĶĦƢĜŋĔŏĜŇĬěŅĔĻŌĬĵƢĺŇěńĵĶŃĭŅħĺŇĪĵŅĕŀĚĳńĵıŇĭńĨŇȮ
The Emergency Events Database &EM+DAT'ȮģŅĬĕƟŀĴŌĸȮNatCatSERVICEȮŐĸŃģŅĬĕƟŀĴŌĸȮDeslnventar 
&Q_lrmq*ȮR_t_pcqȮ$ȮJsĀ´qȮXcċxcpc*Ȯ2014, p,Ȯ86'ȮģŅĬĕƟŀĴŌĸŏĔňŗĵĺĔńĭĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇĪňŗĴňĔŅĶěńħĪŜŅœĺƟőħĵ
ľĬƞĺĵĚŅĬĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬȮŏĪƞŅĪňŗįŌƟĺŇěńĵėƟĬėĺƟŅœħƟĴňĮĶŃĴŅĦȮ51 ģŅĬĕƟŀĴŌĸȮ&ĨŅĶŅĚĪňŗȮ2+0'ȮĽƞĺĬŒľĠƞ
ŏĔňŗĵĺĔńĭįĸĔĶŃĪĭŐĸŃėĺŅĴĶŋĬŐĶĚĪňŗŏĔŇħĕŉŘĬěŅĔĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇŒĬıŊŘĬĪňŗĨƞŅĚŕȮĪńŗĺőĸĔȮģŅĬĕƟŀĴŌĸħńĚĔĸƞŅĺœĴƞ
ŏıňĵĚŐĨƞĴňĮĶŃőĵĝĬƢŒĬħƟŅĬĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚŏĪƞŅĬńŘĬȮŐĨƞĵńĚŏĮƦĬĔŅĶěńħĔŅĶŒĬĶŃħńĭĪƟŀĚĩŇŗĬľĶŊŀĶŃħńĭĳŌĴŇĳŅėȮ
ĕƟŀĴŌĸĪňŗĴňŒĬģŅĬĕƟŀĴŌĸĬŜŅŏĽĬŀŏĔňŗĵĺĔńĭėĺŅĴĶŋĬŐĶĚȮŐĸŃėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶĽĬńĭĽĬŋĬĬőĵĭŅĵĔŅĶĸħėĺŅĴ
ŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇȮĽƞĺĬŏĔĦĤƢĕŀĚėĺŅĴŏĽňŗĵĚĬńŘĬœħƟěŅĔĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟĕŀĚėĺŅĴĽŌĠŏĽňĵŐĸŃėĺŅĴ
ĶŋĬŐĶĚȮĞŉŗĚŏĮƦĬįĸĸńıīƢĪňŗœħƟěŅĔģŅĬĕƟŀĴŌĸĳńĵıŇĭńĨŇ 

 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/natcatservice
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ĨŅĶŅĚĪňŗ 2+0ȮģŅĬĕƟŀĴŌĸŏĔňŗĵĺĔńĭĳńĵıŇĭńĨŇȮ 
 

Database Name Coverage Country 
EM+DAT Global Global 

Global Disaster Identifier Number &GLIDE' Global Global 

University of Richmond8ȮDisaster Database Project Global Global 

SwissRe Sigma Global Switzerland 

Andean Information System for Disaster Prevention and 
Relief &SIAPAD'Ȯ 

Regional Global 

NatCatSERVICE Global Global 

Swiss Re CatNet Global Switzerland 

Desinventar Database for Nepal National Nepal 

Indonesian Disaster Information and Data &DIBI'Ȯ National Indonesia 

Calamidat Disaster Event Database of Philippines National Philippines 

Desinventar Database for Sri Lanka  National Sri Lanka 

Damage and Needs Assessment system &DANA'Ȯof 
Vietnam 

National Vietnam 

Disaster Incidence Database &DIDB'Ȯof Bangladesh National Bangladesh 

SHELDUS &Spatial Hazard Event and Losses DatabaseȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
for the US' 

National United States 

Carribbean Disaster Events Database Regional Barbados 

Desinventar Database for Argentina National Argentina 

Desinventar Database for Bolivia National Bolivia 

Desinventar Database for Chile  National Chile 

Desinventar Database for Colombia National Colombia 

Desinventar Database for Costa Rica National Costa Rica 

Desinventar Database for Ecuador  National Ecuador 

Desinventar Database for El Salvador National El Salvador 

Desinventar Database for Guatemala National Guatemala 

Desinventar Database for Guyana National Guyana 

Desinventar Database for Yemen National Yemen 

http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/em-dat
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/global
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/global
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/global-disaster-identifier-number-glide
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/global
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/global
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/university-richmond-disaster-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/global
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/global
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/swissre-sigma
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/global
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/switzerland
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/andean-information-system-disaster
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/andean-information-system-disaster
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/regional
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/global
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/natcatservice
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/global
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/global
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/swiss-re-catnet
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/global
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/switzerland
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-nepal
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/nepal
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/indonesian-disaster-information-and-data
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/indonesia
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/calamidat-disaster-event-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/philippines
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-sri-lanka
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/sri-lanka
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/damage-and-needs-assessment-system-dana
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/damage-and-needs-assessment-system-dana
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/vietnam
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/disaster-incidence-database-didb-bangladesh
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/bangladesh
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/sheldus-spatial-hazard-event-and-losses
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/sheldus-spatial-hazard-event-and-losses
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/united-states
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/carribbean-disaster-events-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/regional
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/barbados
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-argentina
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/argentina
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-bolivia
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/bolivia
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-chile
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/chile
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-colombia
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/colombia
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-costa-rica
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/costa-rica
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-ecuador
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/ecuador
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-el-salvador
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/el-salvador
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-guatemala
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/guatemala
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-guyana
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/guyana
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-yemen
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/yemen
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Database Name Coverage Country 
Desinventar Database for Honduras National Honduras 

Desinventar Database for Jamaica National Jamaica 

Nicaragua historical database National Nicaragua 

Desinventar Database for Panama National Panama 
Morocco disaster database National Morocco 
Egypt disaster database National Egypt 
Peru disaster database National Peru 
Timor Leste disaster database National Timor Leste 
Trinidad and Tobago +ȮHistoric Inventory National Trinidad +ȮTobago 
The Australian Emergency Management Knowledge Hub National Australia 
Disasters inventory of Venezuela National Venezuela 
Canadian Disaster Database National Canada 
United States Storm and Hazard Database National United States 
U,S,ȮNatural Hazard Statistics  National United States 
National Disaster Loss Database of Mozambique National Mozambique 

PERI Presidential Disaster Declaration database &US' National United States 

Iran Disaster Database National Iran 

National Disaster Loss Database of Laos National Laos 

Jordan Disaster Database National Jordan 

Maldives Disaster Database National Maldives 

Solomon Islands Database National Solomon Islands 

Mali disaster database National Mali 

Mexico disaster database National Mexico 

Dominican Republic disaster database National 
Dominican 
Republic 

Mizoram disaster database Province -ȮState India 
DISASTER +ȮDesastres naturais de origem hidro+
geomorfológica em Portugal8Ȯbase de dados SIG para 
apoio à decisão no ordenamento do território e 
planeamento de emergência 

 Portugal 

ȮȮĪňŗĴŅȮ8ȮGlobal Risk Identification Program &2014' 

http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-honduras
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/honduras
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-jamaica
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/jamaica
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/nicaragua-historical-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/nicaragua
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/desinventar-database-panama
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/panama
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/morocco-disaster-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/morocco
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/egypt-disaster-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/egypt
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/peru-disaster-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/peru
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/timor-leste-disaster-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/timor-leste
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/trinidad-and-tobago-historic-inventory
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/trinidad-tobago
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/australian-emergency-management-knowledge-0
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/australia
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/disasters-inventory-venezuela
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/venezuela
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/canadian-disaster-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/canada
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/united-states-storm-and-hazard-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/united-states
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/us-natural-hazard-statistics
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/united-states
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/national-disaster-loss-database-mozambique
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/mozambique
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/peri-presidential-disaster-declaration
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/united-states
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/iran-disaster-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/iran
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/national-disaster-loss-database-laos
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/laos
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/jordan-disaster-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/jordan
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/maldives-disaster-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/maldives
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/solomon-islands-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/solomon-islands
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/mali-disaster-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/mali
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/mexico-disaster-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/mexico
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/dominican-republic-disaster-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/national
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/dominican-republic
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/dominican-republic
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/mizoram-disaster-database
http://www.gripweb.org/gripweb/?q=countries-risk-information/spatial-coverage-2/province-state
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/india
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/disaster-desastres-naturais-de-origem-hidro
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/disaster-desastres-naturais-de-origem-hidro
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/disaster-desastres-naturais-de-origem-hidro
http://www.gripweb.org/gripweb/?q=countries-risk-information/databases-information-systems/disaster-desastres-naturais-de-origem-hidro
http://www.gripweb.org/gripweb/?q=countries-risk-information/countries/portugal
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0,4'ȮőĮĶŐĔĶĴĶŃĭĭģŅĬĕƟŀĴŌĸŒĬĔŅĶĶńĭĴŊŀĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇ 

ĶŃĭĭģŅĬĕƟŀĴŌĸĔĸŋƞĴŏĮĶŅŃĭŅĚȮŏĮƦĬŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňĪňŗıńĥĬŅőħĵŒĝƟĺŇīňĔŅĶŏĝŇĚĮĢŇĭńĨŇĔŅĶ
ŐĭĭĴňĽƞĺĬĶƞĺĴȮ&Participatory Action Research8ȮPAR'ȮŒĬŏĕĨıŊŘĬĪňŗĮĶŃĽĭŀŋĪĔĳńĵĭĬŐĬĺėŇħĶŃĭĭ
ģŅĬĕƟŀĴŌĸȮĔĸŋƞĴŏĮĶŅŃĭŅĚȮŀŋĪĔĳńĵȮŐĸŃŐĬĺėŇħėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇŐĸŃĔŅĶĸħėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇȮ
ėĶŀĭėĸŋĴĮĶŃŏħŖĬĪňŗĽŜŅėńĠȮ3ȮħƟŅĬĨƞŀœĮĬňŘȮ 

 Ĕ,ȮħƟŅĬĔŅĵĳŅıŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮĮĶŃĔŀĭħƟĺĵȮľĬŉŗĚħƟŅĬĔŅĵĳŅıȮŏĔňŗĵĺĕƟŀĚĔńĭĕƟŀĴŌĸħƟŅĬŐľĸƞĚ
ĬŘŜŅȮıŊŘĬĪňŗĮƙŅœĴƟȮőĶĚŏĶňĵĬȮĽĩŅĬĪňŗĽŜŅėńĠȮĸńĔļĦŃĳŌĴŇĮĶŃŏĪĻȮĕŀĭŏĕĨĔŅĶĮĔėĶŀĚȮŏĮƦĬĨƟĬȮŐĸŃĽŀĚȮĕƟŀĴŌĸħƟŅĬ
őėĶĚĽĶƟŅĚŏĔňŗĵĺĔńĭĭƟŅĬȮŐĸŃŏĽƟĬĪŅĚěĶŅěĶŒĬĝŋĴĝĬȮ 

 ĕ,ȮħƟŅĬĮĶŃĝŅĔĶȮ&ĔĸŋƞĴŏĮĶŅŃĭŅĚ'ȮŏĔňŗĵĺĕƟŀĚĔńĭőĶėĮĶŃěŜŅĨńĺȮĽĩŅĬĔŅĶĶńĔļŅȮŐĸŃĕƟŀĴŌĸĮĶŃĺńĨŇĔŅĶ
ĶńĔļŅ 

 ė,ȮħƟŅĬŏĻĶļģĔŇěȮŏĔňŗĵĺĕƟŀĚĔńĭĕƟŀĴŌĸŏĻĶļģĔŇěĶŃħńĭėĶńĺŏĶŊŀĬȮĶŅĵœħƟȮŀŅĝňıȮŀŋĮĔĶĦƢŏėĶŊŗŀĚŒĝƟŐĸŃĪŜŅ
ĴŅľŅĔŇĬȮĵŅĬıŅľĬŃ 

 Ě,ȮħƟŅĬĽńĚėĴȮĮĶŃĔŀĭħƟĺĵȮľĬŉŗĚȮĕƟŀĴŌĸľĬƞĺĵĚŅĬĶŅĝĔŅĶŒĬıŊŘĬĪňŗŐĸŃĭĪĭŅĪĔŅĶěńħĔŅĶŀŋĪĔĳńĵȮ
œħƟŐĔƞȮĽĩŅĬňĨŜŅĶĺěȮĽĩŅĬňħńĭŏıĸŇĚȮĽĩŅĬıĵŅĭŅĸȮĨĸŅħȮŏĮƦĬĨƟĬȮĽŀĚȮĕƟŀĴŌĸĔĸŋƞĴŀĚėƢĔĶŐĸŃŏėĶŊŀĕƞŅĵŒĬĝŋĴĝĬȮ 

 ě,Ȯ ħƟŅĬŀŋĪĔĳńĵŐĸŃĔŅĶěńħĔŅĶŒĬıŊŘĬĪňŗŒĬŀħňĨȮĮĶŃĔŀĭħƟĺĵȮľĬŉŗĚĕƟŀĴŌĸŀŋĪĔĳńĵŒĬĝƞĺĚľƟŅĮƖĪňŗįƞŅĬĴŅȮ
ĽŀĚȮěŋħĬńħıĭȮĽŅĴȮěŋħŀıĵıȮĽňŗȮŏĽƟĬĪŅĚŀıĵıȮľƟŅȮıŊŘĬĪňŗŏĽňŗĵĚľĶŊŀěŋħŏĽňŗĵĚȮľĔȮŀŋĮĔĶĦƢŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬȮ
ŏěŖħȮĪňŗĨńŘĚĭƟŅĬŐĔĬĬŜŅľĶŊŀįŌƟĬŜŅĝŋĴĝĬȮŐĸŃŐĮħȮĪňŗĨńŘĚľĬƞĺĵĚŅĬĪňŗŒľƟėĺŅĴĝƞĺĵŏľĸŊŀ 

ĶŃĭĭģŅĬĕƟŀĴŌĸĔĸŋƞĴŏĮĶŅŃĭŅĚĽŜŅľĶńĭĔŅĶĺŅĚŐįĬĸħėĺŅĴŏĽňŗĵĚěŅĔĳńĵıŇĭńĨŇ 

 

 

ĳŅıĪňŗȮ0+4ȮľĬƟŅěŀľĸńĔĕŀĚĶŃĭĭģŅĬĕƟŀĴŌĸł 
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ĳŅıĪňŗȮ0+5ȮĶŅĵĸŃŏŀňĵħģŅĬŒĬĶŃĭĭģŅĬĕƟŀĴŌĸł 

 

 

ĳŅıĪňŗȮ0+6ȮėĦŃįŌƟěńħĪŜŅ 
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1. ģŅĬĔŅĵĳŅıŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬ 

ĨńĺŀĵƞŅĚ 

 

ĳŅıĪňŗȮ0+7ȮĨńĺŀĵƞŅĚĕƟŀĴŌĸŐľĸƞĚĬŘŜŅŒĬģŅĬĔŅĵĳŅıŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬ 

 

ĳŅıĪňŗȮ0+/.ȮĕƟŀĴŌĸħƟŅĬĮƙŅœĴƟŒĬģŅĬĔŅĵĳŅıŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬ 

 



ĽŜŅĬńĔĚŅĬĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,' 

40 
 

 
 

 

ĳŅıĪňŗȮ0+//ȮĨńĺŀĵƞŅĚĕƟŀĴŌĸőĶĚŏĶňĵĬŒĬıŊŘĬĪňŗ 

 

 

ĳŅıĪňŗȮ0+/0ȮĨńĺŀĵƞŅĚĕƟŀĴŌĸĽĩŅĬĪňŗĽŜŅėńĠĪŅĚĻŅĽĬŅ 


