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%')&"3'$2)&++P0/8(./%(&,$&4$%'#$%-&$+"7+#%+$?eM!P7/+#.$0+9$MG!P7/+#.A$/,.$2&5*/)#$%'#5$-(%'$*)#0(&"+$118 

.#)#2'&$#+%(5/%(&,+$/,.$ %'#$&7+#)0/%(&,/8$./%/$4)&5$%'#$`DYY $M%&)5$B)#.(2%(&,$L#,%#)$?MBLA$(,$NSSR$119 

/,.$NSSU9$M#2%(&,$W$/,/86T#+$%'#$.#)#2'&$28(5/%&8&3(2/8$2'/)/2%#)(+%(2+9$M#2%(&,$c$+'&-+$'&-$%&$/22#++$120 

&")$.#)#2'&$./%/+#%1$/,.$%'#$+%".6$(+$+"55/)(T#.$(,$M#2%(&,$]9$121 
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0(1,.%'2(-&$&#2$#(122 

! "#$%&'$()*)+,*$123 

M(,2#$*)#0(&"+$KLM$./%/+#%+$&,86$2&0#)$%'#$*#)(&.$4)&5$NSSR$%&$NS@c$?F($#%$/891$NSN@f$C#,3$#%$/891$124 

NS@[A1$-#$"+#$/,$"*./%#.$0#)+(&,$&4$%'#$B6%'&,$CFGH(78#$D7=#2%$<I/2J#I$?B6CFGH<IJIA$+&4%-/)#$125 

?C#,3$#%$/891$NSNOA1$-'(2'$#;*8&(%+$2&88&2/%#.$)/./)$+(3,/%")#+1$+/%#88(%#$(,4)/)#.$7)(3'%,#++$%#5*#)/%")#1$126 

/,.$*)#2(*(%/%(&,$%&$(.#,%(46$)&7"+%$KLM$#0#,%+$?C#,3$#%$/891$NS@[A1$%&$*)&."2#$/, $"*./%#. $RPE5$/,.$127 

'&")86$KLM$./%/+#%$(,$%'#$Q,(%#.$M%/%#+$#/+%$&4$%'#$I&2E6$K&",%/(,+$4)&5$NSSR$%&$NSN@$?C#,31$NSNRA9$128 

M#0#)/8$'&")86$+&")2#$./%/+#%+$/)#$"+#.$(,$%'#$3#,#)/%(&,$&4$%'#$KLM$./%/+#%1$(,28".(,3$%'#$`/%(&,/8$129 

L#,%#)+$4&)$G,0()&,5#,%/8$B)#.(2%(&,$?`LGBA\%'#$L8(5/%#$B)#.(2%(&,$L#,%#)$?LBBA$FO$R$E5$X8&7/8$130 

K#)3#.$eI$g@$7)(3'%,#++$%#5*#)/%")#$./%/+#%$?_/,&-(/E$#%$/891$NS@cA1$%'#$%')##P.(5#,+(&,/8$X)(..#.$131 

`GHIY!$I/./)$? X)(.I/. A$./%/+#%$?a&-5/,$/,.$b&5#6#)1$NS@cA1$%'#$`LGB$M%/3#$eg$*)#2(*(%/%(&,$132 

./%/+#%$?L!eYLM\GDF\`LYI\QLYI$/,.$LBL\`LGB\`jM\`DYY1$NSSSA 1$/,.$5#8%(,3$8#0#8$'#(3'%+$133 

.#)(0#.$4)&5$GIYU$?G")&*#/,$L#,%)#$4&)$K#.("5PI/,3#$j#/%'#)$C&)#2/+%+$?GLKjCA$I#/,/86+(+$0UA$134 

?b#)+7/2'$#%$/891$NSNOA9$<'#$KLM$.#4(,(%(&,$2)(%#)(/$/)#$/85&+%$%'#$+/5#$/+$%'&+#$(,$C#,3$#%$/89$?NS@[A1$135 

+"2'$/+$2&8.$28&".$+'(#8.$?LLMA$/)#/$d$WS1SSS$E5#1$*)#2(*(%/%(&,$4#/%")#$?BC1$-'(2'$(+$/$2&,%(,"&"+$136 

2&,0#2%(0#$&)$+%)/%(4&)5$/)#/ $-(%'$+")4/2#$)/(,$)/%#$d$N$55$'!"A$5/=&)$/;(+$8#,3%'$d$@SS$E51$%'#$#;(+%#,2#$137 

&4$RUP.am$2&,0#2%(0#$#2'&#+1$#%291$#;2#*%$%'/%$%'#$.")/%(&,$)#^"()#5#,%$(+$8&-#)#.$%&$(,28".#$%'&+#$138 

2&,0#2%(0#$+6+%#5+$8/+%(,3$4&)$="+%$W$'&")+9$<'(+$/.="+%5#,%$/88&-+$"+$%&$2/*%")#$+8(3'%86$+'&)%#)P8(0#.$139 

KLM+$%'/%$5/6$*)&."2#$(,%#,+#$-(,.$3"+%+$7"%$/)#$5(++#.$(,$%'#$*)#0(&"+$KLM$./%/+#%+9$L&,0#2%(0#$/,.$140 

+%)/%(4&)5$)/./)$ #2'&$28/++(4(2/%(&,$(,$B6CFGH<IJI$4&88&-+$%'#$M%&)5$F/7#8(,3$(,$O!$?MFO!A$141 

/83&)(%'5$?M%/)T#2$#%$/891$NS@cA1$-'(2'$"+#+$'&)(T&,%/8$%#;%")#$/,.$0#)%(2/8$+%)"2%")#$&4$)/./)$)#48#2%(0(%6$142 

4)&5$%'#$X)(.I/.$*)&."2%9$̀&%/7861$%'#$X)(.I/.$ ./%/$/)#$/0/(8/78#$#/2'$5&,%'$4)&5$NSSR$%&$NS@c$7"%$143 

&,86$7#%-##,$Y*)(8$/,.$Y"3"+%$4)&5$NS@]$%&$NSN@9$M(,2#$5&+%$.#)#2'&+$&22")$(,$%'#$-/)5$+#/+&,$144 

?Y+'8#6$/,.$K&%#1$NSSUf$L&,(38(&$/,.$M%#,+)".1$NSSRA1$5(++(,3$%'#$2&8.$5&,%'+$7#%-##,$NS@]$/,.$NSN@$145 
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.&#+$,&%$/44#2%$&")$.#)#2'&$28(5/%&8&3(2/8$/,/86+#+$(,$M#2%(&,$W9$C&)$7)#0(%61$-#$.&$,&%$5#,%(&,$%'#$146 

5(++(,3$2&8.$5&,%'+$7#%-##,$NS@]$/,.$NSN@$(,$%'#$4&88&-(,3$+#2%(&,+$",8#++$+%/%#.$&%'#)-(+#9$147 

! "!$'-./)0,$ 1-+*$+2,,($()*)+,* +$148 

!"!"#$%&'$()*+$*,--.$/-0*)1-/-2+* $149 

<'#$eM!$(+$.#0#8&*#.$76$%'#$̀DYY$ `/%(&,/8$L#,%#)+$4&)$G,0()&,5#,%/8$e,4&)5/%(&,$?`LGeA$(,$150 

2&88/7&)/%(&,$-(%'$+#0#)/8$&%'#)$(,+%(%"%(&,+9$eM!$2&5*(8#+$38&7/8$'&")86$/,.$+6,&*%(2$+")4/2#$151 

&7+#)0/%(&,+$4)&5$,"5#)&"+$+&")2#+$?#9391$%'#$Y"%&5/%#.$M")4/2#$D7+#)0(,3$M6+%#5$/,.$%'#$Y"%&5/%#.$152 

j#/%'#)$D7+#)0(,3$M6+%#5A$(,%&$/$+(,38#$2&55&,$4&)5/%$/,.$./%/$5&.#89$a#+(.#+$(,%#),/8$^"/8(%6$2&,%)&8$153 

*)&2#.")#+$2&,."2%#.$76$%'#$+&")2#$./%/+#%+1$eM!$/**8(#+$/..(%(&,/8$^"/8(%6$2&,%)&8$/83&)(%'5+$%&$*)&2#++$154 

#/2'$&7+#)0/%(&,$%')&"3'$/$+#)(#+$&4$0/8(.(%6$2'#2E+1$#;%)#5#$0/8"#$2'#2E+1$/,.$(,%#),/8$/,.$#;%#),/8$155 

2&,%(,"(%6$2'#2E+$?M5(%'$#%$/891$NS@@A9$<'(+$+%".6$"+#+$eM!$3"+%$+*##.$5#/+")#5#,%+$*/++(,3$/88$^"/8(%6$156 

2&,%)&8$2'#2E+$?`DYY\`LGe1$NS@]A9$̀&%/7861$%'#)#$5/6$7#$5"8%(*8#$5#/+")#5#,%+$/%$.(44#)#,%$%(5#+$157 

-(%'(,$&,#$'&")$4&)$+&5#$+%/%(&,+9$<&$E##*$%'#$+/5*8(,3$2&,+(+%#,26$/2)&++$.(44#)#,%$./%/+#%+$"+#.$(,$%'#$158 

.#)#2'&$(.#,%(4(2/%(&,1$-#$2/82"8/%#$"#$%%&'()*+"#$1$-'(2'$(+$%'#$8/)3#+%$3"+%$+*##.$&4$/88$/0/(8/78#$159 

5#/+")#5#,%+$-(%'(,$&,#$'&")1$4&)$#/2'$&7+#)0/%(&,/8$+(%#1$",8#++$+%/%#.$&%'#)-(+#9$Y$%&%/8$&4$R1NWS$160 

&7+#)0/%(&,/8$+(%#+$*)&0(.#$3"+%$+*##.$5#/+")#5#,%+$7#%-##,$NSSR$/,.$NSN@$(,$%'#$+%".6$.&5/(,1$&4$161 

-'(2'$ O1[UR$/)#$&0#)$8/,.1$/,.$%'#$)#+%$/)#$&0#)$%'#$&2#/,$&)$8/E#+$?C(3")#$M@A9$j#$'/0#$#;28".#. $&,#$162 

&7+#)0/%(&,/8$+(%#$?eM!$+%/%(&,$e!>$cNW@OSP@RcUUA$(,$%'#$, &)%'#/+%#),$Q,(%#.$M%/%#+1$-'(2'$'/+$/,$163 

",)#/8(+%(2$,"57#)$&4$./5/3(,3$3"+%$5#/+")#5#,%+$?5&)#$%'/,$@1SSS$'&")+A1$(,2&,+(+%#,%$-(%'$%'#$164 

+"))&",.(,3$+(%#+9$j#$,&%#$%'/%$/8%'&"3'$-#$&,86$"+#$5#/+")#5#,%+$*/++(,3$/88$%'#$/0/(8/78#$̂"/8(%6$165 

2&,%)&8$2'#2E+1$+*/%(/8$^"/8(%6$2&,%)&8$(+$5(++(,3$(,$%'#$eM!$?M5(%'$#%$/891$NS@@A9$C(3")#$MN/$+'&-+$%'/%$166 

+&5#$+(%#+$(,$%'#$#/+%#),$Q,(%#.$M%/%#+$'/0#$/**/)#,%86$5&)#$./5/3(,3$3"+%$&22"))#,2#+$%'/,$%'#()$167 

+"))&",.(,3$+(%#+1$7"%$%'#$&22"))#,2#$4)#^"#,2(#+$/)#$8#++$%'/,$%'&+#$+%/%(&,+$/)&",.$%'#$I&2E6$168 

K&",%/(,+9$j#$.&$,&%$'/0#$#,&"3'$#0(.#,2#$%&$#;28".#$%'#5$4)&5$%'#$+%".69$<'# $̂ "/8(%6$&4$%'#$eM!$3"+%$169 
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+*##.$5#/+")#5#,%+$-(88$",.&"7%#.86$7#$/$+&")2#$&4$",2#)%/(,%6$4&)$&")$.#)#2'&$./%/+#%9$e,$/..(%(&,1$&,86$170 

RNS$eM!$+(%#+$'/0#$2&,%(,"&"+$3"+%$5#/+")#5#,%+$4)&5$NSSR$%&$NSN@1$-'(8#$%'#$)#+%$'/0#$3"+%$171 

5#/+")#5#,%+$&,86$.")(,3$*/)%$&4$%'#$+%".6$*#)(&.9$<'#$/0/(8/7(8(%6$&4$eM!$&7+#)0/%(&,/8$+(%#+$(+$/,&%'#)$172 

+&")2#$&4$",2#)%/(,%6$-'#,$(.#,%(46(,3$.#)#2'&+9$173 

!"!"!$&3'$()*+$*,--.$1-,41+*$174 

<'#$MG!$(+$/8+&$5/(,%/(,#.$76$%'#$`DYY$`LGe$/,.$+#)0#+$/+$̀DYYl+$&44(2(/8$*"78(2/%(&,$175 

.&2"5#,%(,3$+%&)5+$/,.$&%'#)$+(3,(4(2/,%$-#/%'#)$*'#,&5#,/$%'/%$/)#$(,%#,+#$#,&"3'$%&$2/"+#$176 

+&2(&#2&,&5(2$./5/3#$?`DYY\`LGe1$NSNUA9$<'#$`/%(&,/8$j#/%'#)$M#)0(2#$?̀ jMA$2&5*(8#+$+%&)5$./%/$177 

4)&5$/$-(.#$)/,3#$&4$+&")2#+$7#6&,.$5#%#&)&8&3(2/8$-#/%'#)$+%/%(&,+$/,.$+"75(%+$%'#5$%&$`LGe9$<'#+#$178 

+&")2#+$(,28".#1$7"%$/)#$,&%$8(5(%#.$%&1$8&2/8$/,.$4#.#)/8$8/-$#,4&)2#5#,%$/3#,2(#+1$3&0#),5#,%$&44(2(/8+1$179 

ME6-/),$+*&%%#)+1$`jM$./5/3#$+")0#6+1$%'#$(,+")/,2#$(,."+%)61$,#-+*/*#)$28(**(,3$+#)0(2#+1$5#.(/ $180 

)#*&)%+1$*)(0/%#$2&5*/,(#+1$/,.$(,.(0(."/8+9$j'(8#$%'#$`jM$+%)(0#+$%&$"+#$%'#$7#+%$/0/(8/78#$(,4&)5/%(&,1$181 

+&5#$./%/$(,$%'#$MG!$)#5/(, $",0#)(4(#.$."#$%&$%(5#$/,.$)#+&")2#$2&,+%)/(,%+9$L&,+#^"#,%861$%'#$./%/+#%$182 

+"44#)+$4)&5$(, /22")/2 (#+1$(,2&,+(+%#,2(#+1$/,.$3/*+$?M/,%&+1$NS@WA9$C&)$#;/5*8#1$Y).&, P!)6#)$#%$/89$183 

?NSNOA$4&",. $%'/%$'/84$&4$%'#$h."+%$+%&)5+i$)#2&).#.$(,$%'#$MG!$'/.$0(+(7(8(%(#+$8/)3#)$%'/,$@$E51$184 

(,.(2/%(,3$5(+28/++(4(2/%(&,1$-'(8# $5/,6$ /2%"/8$."+%$+%&)5+$-(%'$0(+(7(8(%(#+$&4$" $@$E5$-#)#$5(++(,3$4)&5$185 

%'#$./%/+#%9$<'# +#$(++"#+$-#)#$/%%)(7"%#.$(,$*/)%$%&$%'#$.(0#)+#$+&")2#+$2&,%)(7"%(,3$%&$%'#$MG!$/,.$%'#$186 

8/2E$&4$+6+%#5/%(2$0#)(4(2/%(&,$/,. $2&,+(+%#,26$2'#2E+9$L&,+(.#)(,3$%'#+#$8(5(%/%(&,+1$*/)%(2"8/)86$%'#$4/2%$187 

%'/%$5/,6$ +%)&,3$?! $@c9RO$5$+!"A$/,.$./5/3(,3$3"+%$)#*&)%+$(,$%'#$MG!$/)#$#+%(5/%#.$)/%'#)$%'/,$188 

5#/+")#.1$%'#$.#)#2'&$/,.$!KLM$./%/+#%$.#0#8&*#.$4)&5$MG!$(,$%'(+$+%".6$(+$*"78(+'#.$/+$/$+"**8#5#,%$189 

%&$%'#$./%/+#%$.#)(0#.$4)&5$%'#$eM!9$190 

C)&5$%'#$MG!1$-#$#;%)/2%$5#/+")#.$/,. $#+%(5/%#.$3"+%+1$/8&,3$-(%'$%'#()$2&))#+*&,.(,3$8&2/%(&,+$191 

/,.$ %(5#+%/5*+1$4&)$%'#$*#)(&.$4)&5$NSSR$%&$NSN@9$<'#$)/-$MG!$4(8#+$/)#$/0/(8/78#$/%$192 

'%%*+>\\---9,2#(9,&//93&0\*"7\./%/\+-.(\+%&)5#0#,%+\2+04(8#+\$?`DYY\`LGe1$NSNUA9$e4$/$3"+%$)#*&)%$(+$193 

https://www.ncei.noaa.gov/pub/data/swdi/stormevents/csvfiles/
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)#2&).#.$/+$/$+#35#,%1$2&,%/(,(,3$7&%'$/$+%/)%$/,.$#,.$8&2/%(&,$-(%'$)#+*#2%(0#$%(5#+%/5*+1$-#$*)&2#++$(%$194 

/+$%-&$(,.#*#,.#,%$)#*&)%+>$&,#$/%$%'#$+%/)%$8&2/%(&,$/,.$%(5#$/,.$/,&%'#)$/%$%'#$#,.$8&2/%(&,$/,.$%(5#9$195 

Y8%'&"3'$%'#$/22")/26$&4$%'#$MG!$3"+%$+*##.+$(+$,&%$3"/)/,%##.1$%'#$./%/7/+#$*)&0(.#+$+(3,(4(2/,%86$5&)#$196 

+%)&,3$/,.$./5/3(,3$ 3"+%$)#*&)%+$%'/,$%'#$eM!$."#$%&$(%+$(,28"+(&,$&4$#+%(5/%#.$3"+%+$4)&5$0/)(&"+$197 

+&")2#+9$Y**)&;(5/%#86$]NZ$&4$MG!$3"+%$)#*&)%+$4)&5$NSSR$%&$NSN@$/)#$#+%(5/%#.1$-'(8#$&,86$@]Z$/)#$198 

5#/+")#.9$b&-#0#)1$(%$(+$(5*&)%/,%$%&$,&%#$%'/%$,&%$/88$5#/+")#.$+%)&,3$&)$./5/3(,3$3"+%+$/)#$2/*%")#.$(,$199 

%'#$MG!9$X(0#,$%'#$.(+%(,2%$8(5(%/%(&,+$&4$7&%'$%'#$eM!$/,.$MG!$./%/+#%+1$-#$/**86$.(44#)#,%$%')#+'&8.+$200 

2)(%#)(/$4&)$.#)#2'&$.#%#2%(&,$.#*#,.(,3$&,$%'#$./%/+#%$"+#.9$<'#+#$2)(%#)(/$/)#$.#+2)(7#.$(,$.#%/(8$(,$201 

M#2%(&,$R9$202 

3(4&'5/+2(62&%+/+7(/-2+$/8/'&$/,+(,8(",9(2'5,2#(203 

Y$7&-$#2'&$(+$/$7&-P+'/*#.$*/%%#),$-(%'$'(3'$)#48#2%(0(%6$0/8"#+$&,$/$)/./)$(5/3#1$7"%$(%+$0/3"#$204 

.#4(,(%(&,$5/E#+$(%$'/).$%&$(.#,%(46$%'#5$#;%#,+(0#86$/,.$#44(2(#,%86$"+(,3$%)/.(%(&,/8$5#%'&.+9$e,+%#/.1$-#$205 

%)/(,$/$+#5/,%(2$+#35#,%/%(&,$L``$%&$(.#,%(46$7&-$#2'&#+$/"%&5/%(2/886$4)&5$%-&P.(5#,+(&,/8$! !"#$ $206 

(5/3#+$76$*#)4&)5(,3$*(;#8P8#0#8$8/7#8(,3$&4$%'#$7&-$#2'&$#;%#,%9$L&5*/)#.$%&$%'#$5/,"/8$#;/5(,/%(&,$207 

&4$)/./)$(5/3#+1$5/2'(,#$8#/),(,3$2/,$+/0#$/$%)#5#,.&"+$/5&",%$&4$%(5#$/,.$#8(5(,/%#$+"7=#2%(0#$7(/+9$208 

3"#$456$7085$')92:,+ $209 

5"#"#$%26+607$/02)07$*0/,762($210 

D")$(,(%(/8$7&-$#2'&$+/5*8#+$/)#$3#,#)/%#.$7/+#.$&,$%'#$,/5#.$.#)#2'&+$&,$j(E(*#.(/$211 

?'%%*+>\\#,9-(E(*#.(/9&)3\-(E(\F(+%n&4n.#)#2'&n#0#,%+f$8/+%$/22#++>$@[$K/)2'$NSNOA1$2&))#+*&,.(,3$%&$UR$212 

/22&5*/,6(,3$ !KLM+ $(,$%'#$KLM$./%/+#%9$j#$5/,"/886$8/7#8$%(5#+$-(%'$/**/)#,%$7&-$#2'&#+$%')&"3'$213 

0(+"/8$(,+*#2%(&,$&4$'&")86$! !"#$ $/++&2(/%#.$-(%'$%'#$%)/2E#.$! KLM+9$G/2'$*&+(%(0#$+/5*8#$(+$/$O]R$#$214 

O]RP*(;#8$?V@UOW$E5$#$@UOW$E5A$! !"#$ $(5/3#$2#,%#)#.$/%$%'#$2&))#+*&,.(,3$!KLM $-(%'$/$7&-$#2'&$215 

https://en.wikipedia.org/wiki/List_of_derecho_events
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#57#..#. $?C(3")#$NA9$<'#$,"57#)$&4$7&-$#2'&$+/5*8#+$0/)(#+$/5&,3$.(44#)#,%$!KLM +1$/,.$UWW$*&+(%(0#$216 

+/5*8#+$/)#$&7%/(,#.$(,$%&%/89$URSS$,#3/%(0#$+/5*8#+$/)#$/8+&$)/,.&586$+#8#2%#.$4)&5$%'#$)/./)$)#48#2%(0(%6$217 

./%/+#%9$218 

 219 
!"#$%&'E)'!0$%'&<,:+.&2'03'70?'&940&2'3%0:'-4&'1,:&='=&%&940',990:+,1>"1#'@AB*2)'C4&'90.0%'24,="1#'"2'220 
30%'! !"#$ )'C4&'2$7+.0-'-"-.&2'"1="9,-&'-4&'70?'&940'-":"1#2)'!0%'&<,:+.&6'EF(JFN(JCFOPFFPFFQ'%&+%&2&1-2'OPFF'221 
RCB'01'(J 'D$1&'EF(J)'222 

5"#"! $899 :;0*-. $*-7-<+642$4=$0..6+64207$;4>$-<?4$*0/,7-*$223 

D")$(,(%(/8$/%%#5*%$/%$.#0#8&*(,3$/,$/"%&5/%#.$7&-$#2'&$.#%#2%(&,$+2'#5#$(+$%&$%)/(,$/$28/++(4(#)$224 

L``$ $ $h!#,+#$`#%i$?b"/,3$#%$/891$NS@[A$%'/%$(,3#+%+$O]R#O]RP*(;#8$+(,38#P2'/,,#8$! !"#$ $(5/3#+$/,.$225 

&"%*"%+$/$+(,38#$28/++(4(2/%(&,$(,.(2/%(,3$%'#$*)#+#,2#$&4$/$7&-$#2'&9$!#,+#$̀#%+$/)#$,&%/78#$4&)$%'#()$226 

8/)3#$,"57#)$&4$+E(*$2&,,#2%(&,+$?-'(2'$ 2)#/%#$5"8%(*8#$*/%'+$4&)$./%/$%&$48&-$%')&"3'$%'#$,#%-&)E$227 
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-#889$269 
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4)&5$%'#$QP̀#%$*)(5/)(86$(,$%'#$/..(%(&,$&4$5/,6$5&)#$+E(*$2&,,#2%(&,+$/,.$(%+$5"8%(P)#+&8"%(&,$8&++1$273 
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?F/3#)^"(+%$#%$/891$NSN@A1$.&-,+2/8(,3$?M'/$#%$/891$NSNSA1$/,.$-#/%'#)$4&)#2/+%(,3$?j#6,$#%$/891$NSN@A9$282 
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+2/8#$?'",.)#. +$&4$*(;#8+A9$288 

 289 
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@$%"1#'-%,"1"1#6'-4&'0$-+$-'-&120%2'3%0:'-4&'.,>&%2'"1'-4&'$+2,:+."1#'7%,194'57.$&'0/,.2'?"-4'%&='70$1=,%"&28'300 
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)/%#$%&$S9SSS@$/,.$%)/(,$%'#$L`` $4&)$/,$/..(%(&,/8$NS$#*&2'+9$<' #$%)/(,(,3$.")/%(&,$(+$.#%#)5(,#.$76$314 

*#)4&)5(,3$/,$(,(%(/8$U$)&",.+$&4$%)/(,(,3$-(%'$UP4&8.$2)&++P0/8(./%(&,$/,.$/**)&;(5/%(,3$%'#$#*&2'$315 
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<'(+$(+$+(5(8/)$%&$%'#$7&-$#2'&$(,$%'#$8/+%$'&")$&4$%'#$.#)#2'&l+$8(4#2628#$7"%$-(%'&"%$L``P(.#,%(4(#.$7&-$464 

#2'&#+$/,$'&")$8/%#)9$`&%/7861$%'#$.(+%/,2#$#;%#,+(&,$(+$&*%(&,/89$C&)$%'#$7&-$#2'&#+$+/%(+46(,3$%'#$/7&0#$465 

2&,.(%(&,+1$%'#$.(+%/,2#$%')#+'&8.$2/,$7#$#(%'#)$@SS$&)$NSS$E59$Q+(,3$@SS$E5$(+$+"*#)(&)$%&$"+(,3$NSS$E5$466 

",%(8$-#$4(,.$/$.#)#2'&$(4$(%$#;(+%+9$<'#$.(+%/,2#$#;%#,+(&,$(+$/8+&$(,%#,.#.$%&$5(,(5(T#$%'#$(5*/2%+$&4$%'#$467 

7&-$#2'&$(.#,%(4(2/%(&,$#))&)9$e4$/$7&-$#2'&$(+$5(++#.$(,$%'#$+#5/,%(2$+#35#,%/%(&,$*)&2#.")#1$#;%#,.(,3$468 

%'#$.(+%/,2#$%')#+'&8.$2/,$(,28".#$+%)&,3$/,.$./5/3(,3$3"+%+$/++&2(/%#.$-(%'$%'#$5(++#.$7&-$#2'&1$%'"+$469 

+8(3'%86$)#."2(,3$%'#$.#)#2'&$.#%#2%(&,$#))&)9$470 

j#$ #5*'/+(T#$%'/%1$(,$L)(%#)(&,$R1$&")$eM!$3"+%$+*##.$2)(%#)(/$/)#$-#/E#)$%'/,$%'#$MG!$3"+%$+*##.$471 

2)(%#)(/$/+$-#88$/+$%'&+#$&4$*)#0(&"+$+%".(#+$?M^"(%(#)($#%$/891$NSNOf$a#,%8#6$/,.$K&%#1$@[[]f$_&',+$/,.$472 

b()%1$@[]cA1$-'(2'$/8+&$#+%(5/%#.$%'#$3"+%$+-/%'$7/+#.$&,$MG!$./5/3(,3$3"+%+9$Y+$5#,%(&,#.$(,$M#2%(&,$473 

N9N9N1$5&+%$MG!$3"+%$)#*&)%+$/)#$#+%(5/%#+1$-'(8#$eM!$*)&0(.#+$3"+%$5#/+")#5#,%+$4)&5$-#/%'#)$+%/%(&,+9$474 

MG!$#+%(5/%#+$2/,$2/*%")#$*&%#,%(/8$./5/3(,3$3"+%$&22"))#,2#+$&0#)$/$5"2'$8/)3#)$/)#/1$/8%'&"3'$-(%'$475 

8/)3#$",2#)%/(,%(#+9$e,$2&,%)/+%1$."#$%&$%'#$8(5(%#.$2&0#)/3#$&4$&7+#)0/%(&,/8$+(%#+1$)#/8P%(5#$eM!$476 

5#/+")#5#,%+$5/6$5(++$+"7+%/,%(/8$./5/3(,3$3"+%$&22"))#,2#+$(,$,#/)76$)#3(&,+9$<'#)#4&)#1$-#$8&-#)$477 

%'#$3"+%$+*##.$2)(%#)(/$%&$2/*%")#$*&%#,%(/8$.#)#2'&+$-'#,$"+(,3$eM!$5#/+")#5#,%+9$e%$.&#+$,&%$5#/,$%'/%$478 

%'#$eM!P7/+#.$.#)#2'&+$/)#$-#/E#)$%'/,$%'#$MG!P7/+#.$&,#+$&)$#0#,$,&%$.#)#2'&+1$/+$#8/7&)/%#.$(,$479 

M#2%(&,$U9$480 

C"3$D,.,085$(,*,0*<5=$.,+-:*+$)=($25+*2.50,++<=1$481 

Q+(,3$eM!$3"+%$5#/+")#5#,%+1$%'#$&7=#2%(0#$.#%#2%(&,$/83&)(%'5$(.#,%(4(#+$NRU$.#)#2'&+$/,.$482 

/++&2(/%#.$!KLM+$7#%-##,$NSSR$/,.$NSN@9$Y$,&%/78#$#;/5*8#$(+$%'#$_",#$NS@N$`&)%'$Y5#)(2/,$.#)#2'&$483 

?C(3")#$cA9$C(3")#$c/$.(+*8/6+$%'#$L`` P(.#,%(4(#.$7&-$#2'&#+$&4$%'#$!KLM1$/,.$C(3")#$c7$+'&-+$%'#$484 

.#)#2'&$/)#/$/,.$/++&2(/%#.$3"+%$+*##.+9$Y+$#;*#2%#.1$%'#$.#)#2'&$*)&."2#.$-(.#+*)#/.$ +%)&,3$3"+%+9$485 
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<&$4")%'#)$)#4(,#$%'#$eM!$./%/+#%1$-#$5/,"/886$)#0(#-$/88$.#%#2%#.$.#)#2'&+$/,.$!KLM+ 1$)#5&0(,3$486 

O@$4/8+#$.#%#2%(&,+$."#$%&$#))&,#&"+$7&-$#2'&$(.#,%(4(2/%(&,$?C(3")#$MOA9$e,$/..(%(&,1$-#$#;/5(,#$@S[[$487 

KLM$#0#,%+$%'/%$*)&."2#$#;%#,+(0#$+%)&,3$?! $@S$&7+#)0/%(&,/8$+(%#+A$/,.$./5/3(,3$?! $@A$3"+%+$&0#)$8/,.$488 

/)#/+$-(%'$/$+%)&,3$/,.$./5/3(,3 $3"+%$+-/%'$?4(%%#.$#88(*+#A$&4$/%$8#/+%$WUS$#$@SS$E5#$?%'#$#88(*+#l+$5/=&)$489 

/,.$5(,&) $/;(+$8#,3%'+A9$D") $5/,"/8$#;/5(,/%(&,$ *)(5/)(86$4&2"+#+$&,$7&-$#2'&$(.#,%(4(2/%(&,$#))&)+$7"%$490 

/8+&$+8(3'%86$8&-#)$%'#$4&)-/).$*)&*/3/%(,3$2)(%#)(/$%')#+'&8.+$4&)$%-&$*&%#,%(/8$.#)#2'&+9$C&)$%'&+#$KLM+$491 

%'/%$/)#$*&%#,%(/8$!KLM+$7/+#.$&,$&")$0(+"/8$(,+*#2%(&,1$-#$5/,"/886$8/7#8$%'#()$7&-$#2'&$&22"))#,2#+$492 

%'/%$4/(8$%'#$+#35#,%/%(&,$(.#,%(4(2/%(&,$.")(,3$*&%#,%(/8$.#)#2'&$8(4#%(5#+$?C(3")#$MRA$/,.$)#)",$%'#$493 

/"%&5/%#.$.#)#2'&$.#%#2%(&,$/83&)(%'59$C(,/8861$WS$/..(%(&,/8$.#)#2'&+$/)#$/..#. 1$7)(,3(,3$%'#$4(,/8$%&%/8$494 

%&$NcR$?!"# $ %&' () * !+" , 9$495 

Q+(,3$%'#$+/5#$*)&2#.")#+$4&)$MG!$3"+%$)#*&)%+1$-#$(.#,%(46$NNS$.#)#2'&+9$496 

 497 
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!"#$%&'Y)'5,8'*+,-",.'&/0.$-"01'03'! !"#$ '590.0%'24,="1#8',1='BGG;"=&1-"3"&='70?'&940&2'5+$%+.&'901-0$%28'3%0:'498 
-4&'@AB*',2209",-&='?"-4'-4&'D$1&'EF(E'G0%-4'H:&%"9,1'=&%&940)'578'*":".,%'-0'5,8'7$-'30%'-4&'=&%&940'499 
+&%"0=)'C4&'=&%&940'.,2-&='3%0:'(YPFF'RCB'01'EI'D$1&'-0'NPFF'RCB'01'JF'D$1&'EF(E)'C4&':"2->'%02&'24,="1#'500 
"1'578'90%%&2+01=2'-0'! ! "#$ '" 'OF'=]Q6'?4".&'-4&'#%,>'24,="1#'%&3&%2'-0'-4&'=&%&940',%&,)'B0.0%&='=0-2',%&'-4&'501 
2,:& ',2'-402&'"1'!"#$%&'(96'&<9&+-'01.>'-4&'=&%&940;,2209",-&='#$2-':&,2$%&:&1-2',%&'240?1)'502 

<(;&$&#2$(2=&6.&$/,+(&+-(.+'2%$&/+$>(503 

J"#$7B):-)*<5=$)1)<=+*$,E<+*<=1$()*)+,*+$504 

$a#%-##,$NSSR$/,.$NSN@1$&")$/"%&5/%#.$.#%#2%(&,$/83&)(%'5$(.#,%(4(#+$NcR$.#)#2'&+$?V$@U$*#)$6#/)A$505 

"+(,3$eM!$3"+%$5#/+")#5#,%+$/,.$ NNS$.#)#2'&+$?V@N$*#)$6#/)A$"+(,3$MG!$3"+%$)#*&)%+99$<'#+#$,"57#)+$506 

4/88$-(%'(,$%'#$)/,3#$&4$*)#0(&"+$#+%(5/%(&,+$?W9@PNS9[$*#)$6#/)A$7/+#.$&,$/$RSS$E5$+-/%'$8#,3%'$%')#+'&8.$507 

/,.$2&,0#,%(&,/8$.#)#2'&$.#4(,(%(&,+1$/+$(,%)&."2#.$(,$M#2%(&,$@$?M^"(%(#)($#%$/891$NSNOf$_&',+$/,.$b()%1$508 

@[]cf$a#,%8#6$/,.$K&%#1$@[[]f$G0/,+$/,.$!&+-#881$NSS@f$X"/+%(,($/,.$a&+/)%1$NS@Wf$Y+'8#6$/,.$K&%#1$509 

NSSUA9$b&-#0#)1$$&")$.#)#2'&$2&",%+$/)#$+"7+%/,%(/886$'(3'#)$%'/,$%'&+#$)#*&)%#.$76$L&)4(.($#%$/89$?NS@WA1$510 

-'& $(.#,%(4(#.$&,86$NU$.#)#2'&+$(,$%'#$-/)5$+#/+&,+$&4$NS@SPNS@R$"+(,3$/$WUS$E5$+-/%'$8#,3%'$511 

%')#+'&8.9$<'# +#$.(+2)#*/,2(#+$8(E#86$+%#5$4)&5$.(44#)#,2#+$(,$%'#$5#%'&.+$"+#.$%&$2/82"8/%#$3"+%$+-/%'$512 

8#,3%'$/,.$-(.%'1$%'#$2)(%#)(/$4&)$4&)-/).$*)&*/3/%(&,1$/,.$%'# $.(0#)+#$&7+#)0/%(&,/8$+&")2#$./%/+#%+$"+#.$513 

(,$%'#$.#)#2'&$.#%#2%(&,9$514 

<&$4")%'#)$#0/8"/%#$&")$./%/+#%1$-#$2&5*/)#$(%$/3/(,+%$%'#$`DYY$M%&)5$B)#.(2%(&,$L#,%#)$?MBLA$515 

.#)#2'&$./%/$4)&5$NSSR$/,.$NSSU$?'%%*+>\\---9+*29,&//93&0\5(+2\Y7%!#)#2'&+\/,,"/8#0#,%+9'%5f$8/+%$516 

/22#++>$`&0#57#)$@c1$NSNOA$?</78#$NA9$<' (+$./%/+#%$*)&0(.#+$.#%/(8#.$%(5(,3+$/,.$8&2/%(&,+$&4$.#)#2'&+$&)$517 

2&,0#2%(0#$-(,.+%&)5+$&4$,#/)P.#)#2'&$+(T#1$/,. $(%$(+$%'#$&,86$/0/(8/78#$./%/+#%$%'/%$-#$2/,$"+#$%&$518 

#0/8"/%#$&")$.#)#2'&$./%/+#%$/%$%'#$#0#,%$+2/8#9$b&-#0#)1$(%$(+$(5*&)%/,%$%&$,&%#$%'/%$%'#$`DYY$MBL$./%/$519 

.&#+$,&%$#;*8(2(%86$.(+%(,3"(+'$7#%-##,$.#)#2'&+$/,. $2&,0#2%(0#$-(,.+%&)5+$&4$,#/)P.#)#2'&$+(T#1$/,. $(%$520 

)#8(#+$&,$%'#$2&,0#,%(&,/8$.#)#2'&$.#4(,(%(&,1$-'(2'$2/,$+(3,(4(2/,%86$(,48"#,2#$.#)#2'&$2&",%+9$521 

Y..(%(&,/8861$%'#$̀DYY$MBL$./%/$(+$7/+#.$&,$MG!$3"+%$)#*&)%+$/,.$8/2E+$/,$",.#)86(,3$KLM$./%/7/+#9$522 

https://www.spc.noaa.gov/misc/AbtDerechos/annualevents.htm
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<'#$`DYY$MBL$./%/+#%$2&,%/(,+$US$.#)#2'&+$/,.$ ,#/) P.#)#2'&$+(T#$2&,0#2%(0#$-(,.+%&)5+$4&)$NSSR$523 

/,.$NSSU1$@U$&4$-'(2'$/)#$.#%#2%#.$76$&")$/83&)(%'5$"+(,3$eM!$3"+%$5#/+")#5#,%+9$<'#$,"57#)$(,2)#/+#+$524 

%&$@[$-'#,$"+(,3$MG!$3"+%$)#*&)%+9$C(0#$&4$%'#$US$#0#,%+$/)#$#,%()#86$/7+#,%$(,$&")$KLM$./%/+#%1$*&++(786$525 

7#2/"+#$%'#()$/++&2(/%#.$KLM+$5&0#. $%&&$)/*(.86$%&$+/%(+46$B6CFGH<IJI l+$USZ$/)#/8$&0#)8/*$2)(%#)(&,$526 

"+(,3$'&")86$+/%#88(%#$/,.$`GHIY!$./%/+#%1$&)$%'#6$4/(8#.$%&$5##%$&%'#)$KLM$)#^"()#5#,%+$(,$527 

B6CFGH<IJI $?C#,3$#%$/891$NS@[A9$<'#$)#5/(,(,3$ .(+2)#*/,2(#+$/)(+#$4)&5$4/2%&)+$+"2'$/+$/,$(,+"44(2(#,%$528 

,"57#)$&4$./5/3(,3$3"+%$)#*&)%+$&)$7&-$#2'&#+1$%&&$+5/88$/$3"+%$+-/%'1$&)$8/2E$&4$4&)-/).$*)&*/3/%(&,9$529 

L&,0#)+#861$&")$.#%#2%(&,$/83&)(%'5$(.#,%(4(#+$+#0#)/8$.#)#2'&+$?R$4)&5$eM!$/,.$O$4)&5$MG!A$%'/%$/)#$,&%$530 

*)#+#,%$(, $%'#$`DYY$MBL$./%/+#%9$D0#)/881$-'(8#$5&+%$.#)#2'&+$(.#,%(4(#.$76$&")$/83&)(%'5$/)#$2/*%")#.$531 

(,$%'#$`DYY$MBL$./%/1$&")$.#)#2'&$2&",%+$/)#$,&%/786$8&-#)$."#$%&$&")$+%)(2%#)$*'6+(2/886P7/+#.$.#)#2'&$532 

.#4(,(%(&,1$-'(2' $)#."2 #+$%'#$,"57#)$&4$#0#,%+$28/++(4(#.$/+$.#)#2'&+$2&5*/)#.$%&$2&,0#,%(&,/8$533 

.#4(,(%(&,+9$534 

L)&++$0/8(./%(&,$7#%-##,$%'#$eM!P7/+#.$/,.$MG!P7/+#.$./%/+#%+$4")%'#)$+"**&)%+$%'#$)&7"+%,#++$&4$535 

&")$.#%#2%(&,$/83&)(%'5$?C(3")#$] A9$Y$%&%/8$&4$@cN$.#)#2'&+$/)#$.#%#2%#.$76$7&%'$./%/+#%+1$-'(8#$R]$#0#,%+$536 

/)#$(.#,%(4(#.$&,86$(, $MG!$/,.$@SN$#0#,%+$/)#$",(^"#$%&$eM!9$C(3")#$] $/8+&$'(3'8(3'%+$.(+2)#*/,2(#+$537 

7#%-##,$%'#$%-&$./%/+#%+1$-(%'$5&)#$eM!P7/+#.$%'/,$MG!P7/+#.$.#)#2'&+$(,$NSS]1$NS@S1$NS@R1$NS@U1$538 

NS@[1$/,.$NSNS1$-'(8#$%'#()$2&",%+$)#5/(,$+(5(8/)$(,$&%'#)$6#/)+9$!#+*(%#$%'#+#$.(44#)#,2#+1$%'#$%-&$539 

./%/+#%+$#;'(7(%$+(5(8/)$(,%#)/,,"/8 $0/)(/7(8(%61$-(%'$/$%#5*&)/8$2&))#8/%(&,$2&#44(2(#,%$&4$S9cN9$<'#$3#,#)/8$540 

/3)##5#,%$7#%-##,$%'#$%-&$./%/+#%+$+"**&)%$&")$.#2(+(&,$%&$"+#$.(44#)#,%$3"+%$+*##.$%')#+'&8.+$4&)$eM!$541 

/,.$MG!$(,$%'#$.#%#2%(&,$/83&)(%'59$b&-#0#)1$%'#$&7+#)0#.$.(+2)#*/,2(#+$/8+&$",.#)+2&)#+$%'#$2)(%(2/8$542 

)&8#$&4$%'#$+&")2#$./%/+#%+$(, $(,48"#,2(,3$.#%#2%(&,$)#+"8%+1$'(3'8(3'%(,3$%'#$,##.$4&)$5&)#$)#8(/78#$3"+%$543 

+*##.$&7+#)0/%(&,+9$544 
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$545 
!"#$%&'S)'] ,%'94,%-'03'-4&',11$,.'=&%&940'1$:7&%2'3%0:'-4&'K*@;7,2&=',1='-4&'*X@;7,2&='=,-,2&-2'3%0:'EFFO'546 
-0'EFE()'c%,>'24,="1#'=&10-&2'=&%&9402'9,+-$%&='7>'70-4'=,-,2&-26'%&='24,="1#'%&3&%2'-0'=&%&9402'01.>'547 
"=&1-"3"&='?4&1'$2"1#'K*@'#$2-'072&%/,-"0126',1='7.$&'24,="1#'%&+%&2&1-2'*X@;01.>'=&%&9402)'548 
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"#$%&!' (!)*#%+#,-./!.0!.+1!2&1&34.!2#,#5&,!#6#-/5,!,4&!7899!:;<!2#,#!-/!'==>!#/2!'==? !549 

$ :#/)$NSSR$ :#/)$NSSU$ M"5$

`DYY$MBL$ NR$ NW$ US$

L/*%")#.$76$%'#$eM!$./%/+#%$ c$ ] $ @U$

L/*%")#.$76$%'#$MG!$./%/+#%$ @S$ [ $ @[$

!#)#2'&+$(,$eM!$7"%$,&%$(,$`DYY$MBL$ @$ O$ R$

!#)#2'&+$(,$MG!$7"%$,&%$(,$`DYY$MBL$ @$ N$ O$

`DYY$MBL$#0#,%+$5(++#.$(,$%'#$KLM$./%/+#%$ N$ O$ U$

550 
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J"! $D<+0-++<5=$5=$()*)+,* $-=0,.*)<=*G!551 

a#+(.#+$%'#$",2#)%/(,%(#+$(,$3"+%$+*##.$&7+#)0/%(&,+1$-#$/2E,&-8#.3#$/..(%(&,/8$+&")2#+$&4$552 

",2#)%/(,%6$/44#2%(,3$&")$./%/+#%9$553 

B"!"#$C2<-1+062+D$=14/$+?-$E8&$.0+0*-+$554 

Y+$,&%#.$(,$&")$#0/8"/%(&,$/3/(,+%$%'#$`DYY$MBL$./%/1$",2#)%/(,%(#+$/)(+#$4)&5$%'#$KLM$./%/+#%$555 

"+#.$(,$.#)#2'&$.#%#2%(&,9$<'#$USZ$/)#/ 8$&0#)8/*$%')#+'&8.$(,$B6CFGH<IJI 1$-'(2'$8(,E+$2&,+#2"%(0#$556 

2&8.$28&".$+'(#8.+$?LLM+A1$5/6$4/(8$%&$2/*%")#$0#)6$4/+%P5&0(,3$2&,0#2%(0#$+6+%#5+$"+(,3$'&")86$+/%#88(%#$557 

/,.$`GHIY!$./%/ 9$F&-#)(,3$%'(+$%')#+'&8.$-&"8.$",.&"7%#.86$(,2)#/+#$%'#$,"57#)$&4$(.#,%(4(#.$KLM+$558 

/,.$.#)#2'& +1$7"%$(%$2&"8.$/8+&$(,%)&."2#$4/8+#$%)/2E+$%'/%$.&$,&%$7#8&,3$%&$%'#$+/5#$+%&)5$+6+%#59$<'#$559 

USZ$%')#+'&8.$(+$-(.#86$"+#.$(,$0/)(&"+$0#)+(&,+$&4$%'#$CFGH<IJI$/83&)(%'5+$?F($#%$/891$NSN@f$C#,3$#%$560 

/891$NSNOf$C#,3$#%$/891$NS@[A$/,.$&%'#)$%)/2E(,3$/83&)(%'5+$7/+#.$&,$&0#)8/*$?#9391$?j'(%#'/88$#%$/891$NS@UAA9$561 

j'(8#$-#$5/(,%/(,$%'(+$%')#+'&8.$(,$&")$+%".61$"+#)+$+'&"8.$7#$/-/)#$&4$",2#)%/(,%(#+$)#8/%#.$%&$/.="+%/78#$562 

*/)/5 #%#)+$?#9391$/)#/8$&0#)8/*$%')#+'&8.1$KLM$.")/%(&,1$/,.$5/=&)$/;(+$8#,3%'A$/,.$8(5(%/%(&,+$(,$%'#$563 

&7+#)0/%(&,/8$./%/+#%+$"+#.$76$B6CFGH<IJI$ ?C#,3$#%$/891$NS@[f$F($#%$/891$NSN@A9$564 

B"!"!$C2<-1+062+D$=14/$+?-$;4>$-<?4$6.-2+6=6<0+642$565 

Y,&%'#)$E#6$",2#)%/(,%6$/)(+#+$4)&5$%'#$+#35#,%/%(&,$L``$"+#.$%&$(.#,%(46$7&-$#2'&#+9$j'(8#$&") $566 

#0/8"/%(&,$(,$M#2%(&,$O9O$2&,4()5+$'(3'$/22")/26 1$-# $/2E,&-8#.3#$%'/%$+&5#$.#)#2'&+$5/6$7#$5(++#.1$567 

-'(8#$+&5#$,&,P.#)#2'&+$5/6$7#$4/8+#86$28/++(4(#.$/+$.#)#2'&+$."#$%&$%'#$7&-$#2'&$(.#,%(4(2/%(&,$#))&)+9$568 

<&$5(%(3/%#$%'(+$(++"#1$-#$2&,."2%#.$#;%#,+(0#$5/,"/8 $0#)(4(2/%(&,$&4$.#)#2'&$/,.$!KLM$ #0#,%+1$/+$-#88$569 

/+$&%'#)$KLM$#0#,%+$*)&."2(,3$-(.#+*)#/.$+%)&,3$3"+%+9$b&-#0#)1$%'#$5/,"/8$#;/5(,/%(&,$(,%)&."2#+$570 

+"7=#2%(0#$7(/+#+1$/,.$2&5*8#%#86$#8(5(,/%(,3$7&-$#2'&$(.#,%(4(2/%(&,$",2#)%/(,%(#+$)#5/(,+$2'/88#,3(,39$571 
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