
www.fema.gov/plan/prevent/fhm/rm_main.shtm ! 1–877–FEMA MAP 

 

 

!

!
"#$%$!&'(')*+#!%','-./'0!1(234!5)67(895!
23!)!%'+2(2.3!:7//.*;!:<(;'=!;.!>=/*.,'!
&'(2-2'3+'!.?!@*2;2+)-!>3?*)(;*7+;7*'!
!
!"#$%&'$(')%$*#+#,%$(-.'*$/0)-)%#*)$0,$%"#$1,0%#/$2%-%#)3$%"#$4566$
-%%-+7)$-,/$89**0+-,#$:-%*0,-3$9,/#*)+'*#/$%"#$,##/$;'*$0(<*'=#(#,%)$
0,$>'%"$)-;#%?$-,/$)#+9*0%?@$A%$%"#$)-(#$%0(#3$-$/0;;0+9B%$#+','(0+$<#*0'/$
)%-*%#/$*#;B#+%0,C$)(-BB#*$>9/C#%)$%'$(-,-C#$+*0%0+-B$0,;*-)%*9+%9*#$
)?)%#()3$+9**#,%$-,/$C*'&0,C$(-0,%#,-,+#3$-,/$+',)%*9+%0',D
/#=#B'<(#,%$,##/)@$E''70,C$0,$<-*%0+9B-*$%'$<')%D/0)-)%#*$<'B0+0#)$;'*$
*#+'=#*?$-,/$(0%0C-%0',$';$/-(-C#/$-,/$/0)*9<%#/$+*0%0+-B$0,;*-)%*9+%9*#3$
-$*#)#-*+"$'<<'*%9,0%?$%'$/#=#B'<$-,$-<<*'-+"$%'$0(<*'=#$%"#$*#)0B0#,+#$
';$%"#)#$)?)%#()$%-70,C$-/=-,%-C#$';$%"#$F#/#*-B$G(#*C#,+?$
H-,-C#(#,%$AC#,+?I)$JFGHAK$8-L9)DH8$%''B$&-)$0/#,%0;0#/@$A$+-)#$
)%9/?$0,+B9/#/$8-L9)DH8$'*0C0,-B$/-%-$0,=#,%'*?$-,/$-,-B?)0)$*#)9B%)$0,$
-$M#+0)0',$29<<'*%$2?)%#($('/#B$%"-%$/#(',)%*-%#/$%"#$<'))0>0B0%?$-,/$
>#,#;0%)$;'*$9)0,C$-,$0,%#C*-%#/$-<<*'-+"$';$*#+'=#*?$-,/$(0%0C-%0',$
;'+9)0,C$',$0(<*'=0,C$*#)0B0#,+#$';$+*0%0+-B$0,;*-)%*9+%9*#$)?)%#()@$$
$
M#;0,0,C$%"#$2+'<#$;'*$N#)#-*+"$
$
O',)0/#*0,C$%"#$/0)-)%#*$(-,-C#(#,%$+?+B#$';$<*#<-*#/,#))3$*#)<',)#3$
*#+'=#*?$-,/$(0%0C-%0',3$)%-*%0,C$%"#$*#)#-*+"$-<<*'-+"$0,$%"#$<')%D
/0)-)%#*$<"-)#$-BB'&)$;'*$B''70,C$-%$(0%0C-%0',$0,$-$<*'-+%0=#$&-?$%-70,C$
-/=-,%-C#$';$*#+'=#*?$-+%0=0%0#)@$P,$-$Q&"-%$0;R$)+#,-*0'3$0,0%0-BB?$-$)<#+0;0+$
B'+-%0',$&'9B/$"-=#$-))#))#/$0%)$=9B,#*->0B0%?$-,/$*0)7)3$0,+B9/0,C$
B''70,C$-%$<'))0>B#$%?<#)$';$;-0B9*#3$%"#,$/#;0,#/$)%*-%#C0#)$-,/$%-7#,$
-+%0',)$%'$0(<*'=#$%"#$*#)0B0#,+#$';$0%)$0,;*-)%*9+%9*#$)?)%#(@$S0%"$%"#$
'++9**#,+#$';$-$/0)-)%#*$0%$0)$%0(#$;'*$*#)<',)#$-,/$*#+'=#*?$%'$>#$
#=-B9-%#/@$N#+'=#*?$-+%0',)3$0,+B9/0,C$/-(-C#$-))#))(#,%3$#,->B#)$
=#*0;0+-%0',$;'*$%"#$%"*#)"'B/$';$#B0C0>0B0%?$%'$-<<B?$;'*$F#/#*-B$-0/$0)$(#%3$
-,/$0,;*-)%*9+%9*#$+-,$*#+#0=#$*#<-0*)@$A$*#)9B%)$+'(<-*0)',$>#%&##,$
(0%0C-%0',$-,/$*#+'=#*?$#,->B#)$%"#$/#=#B'<(#,%$';$,#&$'*$*#=0)#/$<B-,)$
;'*$(0%0C-%0',$&0%"$%"#$'>.#+%0=#$';$0(<*'=0,C$*#)0B0#,+#$';$+*0%0+-B$
0,;*-)%*9+%9*#$)?)%#()@

$

Introduction 
 
Dr. Silvana Croope worked under 
the supervision of Dr. McNeil and 
finished her degree at the 
University of Delaware in the 
spring of 2010. Using Geographic 
Information Systems she started 
her research in the fall of 2005) to 
build initial vulnerability 
assessments for areas at risk to 
flooding. Her focus was on the 
impact of transportation; she 
tested mitigation alternatives for 
the road network considering 
flooding impacts and the need for 
traffic flow detour routes. Upon the 
release of Hazus-MH MR3 she 
added its organizing principle and 
analytical capabilities to the 
investigation, which allowed her to 
consider mitigation options such 
as warning systems. Dr. Croope 
used Hazus in researching 
concepts and principles of civil 
infrastructure systems, resilience 
engineering and the social science 
approach to disasters.  
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