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#)(0#.$4)&53GIYUS$?G") & $L#,%0)#$4&) SKRI(FESi#%0'#) SC&)#2/+%+$?GLKCASI#,/86+(+S0UAS
2b#)+7/2'$#%$/I89 1 SHIBRAMS. #4(,(%(&,$2) (Yo) (I$/)#$/85&+%$%0' #$+/5#ITHSISRMBIF IS ?NS @ [A
+'2'$/+$288.$28&" (%8 PLLMAS/)#/SASWS 1S SEFER*(%0/%(&, $4#/%" " A S 2B (+ 30 &, %(,"&"+$
28&,0#2%(0#$8)$+%)/ WHABITBS+") 4/2#3)/(,$)/ YoHSASNSTTRE/=&) $/; (+$8#,3% '$AS@ SSSES 1SV HS#; (+90#, 24$
QASRAMS2E:, 0#2% (0#$H#2'&H+1$#%291$#; 2% 3% 1% $%0'#S. ") (K BSRIHHIBES (088" #3% & +#$
28&,0#2%(0#$+6+%0#5+$8/+%(,3$4&) SR (IEBWH B+ $/88&-+$"+$%0 & SB(INEES+ SBEH.$
KLM+$%'/566$%)&. 24K, Y6, +4#$-(,. $3"+IB1% S/ B+ +#.5(,$% Y80 (& "+ SKLMS$./ %6/ 488, 0#2% (0#$/,.$
+96)/%(AQ) B #2'8&$28/++(4(2/%(&,$(,$B6CFGH<IJI$4&88MYERAFHF/ 7#8(,35(, SO VS
183&) (%' 5EMY%/) T#2$#%$/SABNBEDe+$'& ) (T&, %/83%0#:,%")#S$/,. $0#) % (2/8$+%0) "2%")#$84$)/.1)$)#48#2%(0(9
4)&53% #$X)(.1/.$*)&."2%BRY/ TS61SHHS.S ./%/S/)#$/0/(8/78#R $5&,% '$4)&5SNSSR$VESNS@c$7 %S
&,8687#%-##,$Y*)(8%/,.3Y"3"+%$4) &S SNSEN@HLH S5&+%0$ #)#2'&+$8&22")$(,$%'#$-/) 5$+#/+8&,$

?Y+'8#6%/,. SK&Yo#1ENSSUISLE,(38(&$/,. $M%#, +) SEENG IRP #$2&8.$5&,%0'+$7#%-##,INS@]$/,. SNSN@$
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&H+$, &SI AAH2%$E")$ H)H2' &$28(5/%8&8E3(2/83/,/86 + YEBS EINHODMBR-BS. 8.5, &% $5#,%6(8&, $% #S$

5(++(,38&8.$5&,%'+$7#%-##,INS@]$/,. SNSN@ $(,$%'#$4&88&-(,3$+#2%(&, +$", 8#+F $+%/%#.$&%'H)-(+#9

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

4S8 S +$, - $/-0F) 1-/-2+*

<HBeMIS(SHOHBEN. FE6B6HDYYS /% (&, /8LH %)+ $48)$G,0()&, 54,%6/8%e,4&)5/%(&. 68 LGeAS
28.88/78&)1%(8&,$LHOH) I BB/'H)$(, +%6 (%" B (BI85 (BHIGR.7/88')86$/,.$+6,8+06(2%+")4/2#%

&7+#)0/%(&, +$4)&5$,"5#) &R HRHIZI 1% HSY "% &5/%6#. SM")4/2#$D 7+#)0(, 35 M-I B HS
j#1%'#)$D7+#)0(,3SM6+ 004 BAGS/$-+(, IBYB5&, $48)5/%S$/, I/ $5& HERH+(H#+$(,%6H),18$"/8(%6$28.,%)88$
)&2H . "H$2&, " 2%H. STOSY H+E") 2H$./1%/+#%+ 1S MIS/B(H+$/...(%6(&, /83" /8(%66$28, %) &B$/838) (%'5+$%&
#12'S8T+H)0/% (&, $%0') &"3'/S+#) (#+$&AS0/S(.(YoB$2 H2E+1$#,9%6)H5H#S0/8" #$2 #2E+1$/,.$(,%6#),/8S/, $#:%#) /8
28,%(," (%662 # A %'$#%6$/89 19BIS EHELAB+ R M!I$3"+96$+ BS54, %o+ $*/++(,3$/88$""/8(%66$
28,%)88$2'HZEBF Y\ LGe1$NS G0/ 786U S THS5" 8% (“BH/+ "5, Yor $1%S. (A4H#)H# % $% (5H#+$

(%' (,$&,HF'&")BA&)S+&EHS+ Vo BABEHHIBHE5+8(, 3528&, +(+Yott, IR+ GAAH)H, U/ +#%+$"+#. SESY0

H)H2 8B H#,%(4(2/ Ve &H52/82" BIHBYhe: +-1515- (2 B(+$% #$8/) 3H+%6$3"+ %o $+*11#. $&A$/B88$/0/(8/78#$

St/ +" Y5, %o+ $-(%'(,$&, #$' &") LA&)$H#/2' $& T+#) 0/% (LTS BH(O%+ %0/ Yot $SEITESYHEY0/ BHIMN'S
&T+H#)0/%(&,/8$+TIBBDERB +06S+*H# S5H#/+" 5 Veb-## SNSSRS/, SNEBI@HS+%".6$.&5/(,1$84%

(2'$ O1[URSSEOH)$8/,. 15/, 5% HS)H+06$/HSEOH) $%'HS&2H] $&) $8/EH+$?C (3" MR ARG O4S
&T+#)0/%(8., /S SIIGHH %6/ % (&, $e!>$c NNBROAKIBYo #E) %0'#/+%#),$Q, (%61 SM%/%tt+1$- (2'$1+$/,$

" JHIB(+%6(23,"57H#)$&4%./5/3(,353"+06$5H/+")H5#,%+$?5&)#$%'/, $@1SSSH'&") +ALS(, EHK+%61,%$-(%'$
+)&",.(,3%+(VoH+ IS BRB '/ %B/8% &" 3 BHBES" +HHSSH/+")H5H#, Yo+ $*/++(, 35/ SBHBTBHS /8(%6%S
28,%)&B$2'#2E+1$+*1%(/8$""/8(HBEBLH(RBOBHEMIPMS (% '$#%$/89 1SS @BIVIN/$+ &6 ¥%0$
+&EHS+(VoH+$(, SV HH+Y6H), $Q, (Yot SMYo/Vot+$ 0#S//)#, %8658 U3 BEIW VL' H()S
+)&",.(,35+(VABT" %% HSR22" WP, 2 (#+ S/ HSBH++$%'], $%' &+H$+%/% (&, +$/)&",. $% H#$I&2E6$

K&",%/(,+9%#$.&$,&%$' 10#S#,&" 3 $HO(#,2#$%&$H; 28" #$% '#5$4) &S $¥/AHB B/ G A FEWHB "+ %0



170+ .S5H/+"H5H Yo+ $-(88S",.&"T%0H . 86 S THS/$+& " PHBBUS6SER)S #)#2'&S$.1%/+#%9%e, $/..(Z@BESS
171 RNSBIS (%#+$ /04528, %(,"&"+$3"+06$5#/+")#5#, %6+ $4) &5 SNS SRS &SN SMIBDES ¥ B850 HS)#-+%
172 SHI+")H5#,%+8,868)(,35*/)%$&ASHUE.65*H)(8.9$<"#$/0/(8/7 (8 (WBBBES#)0/% (& /8$+(Yott+$(+$/,&%#)$

173 +&")2#$84$" 2#)%/(,%6%:#,%(46(,3$.4#)#2' 859

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

175 <HIMGIE+$/8+&$5/(,%/(,#.$765%#$ DY YS LGet)B# $/SDY YH$844(2(/8$ 78(2/%(&,$

176 .&2"5#,%(,3$+%&)5+$/,. $&Y0'H) S+ (3, (4(2/, Y60$-#1%'H#)$* #,&5H, IS YYORHWSR"3 $Y%&$2/"+#$

177 +82(&#28&,85(2$./5/38 DY Y\'LGe 1SNSNERAHS /%(&., /8% #)SM#) O@HMA R&5*(8#-+96&)5$./%/$
178 4)&585-(H#S$)/, 3HBES &") 2HIT H6&, . BHIHE)&B&I(2/8S-H/%0'H)$+ % Bk BT F(Vo+$% HEBS L OS< #+#S$

179 +&")2H%, 28" #17"VIBS&Y6$8(5(YoHIBEERB, $AH. #)/8B/-$H,4&) 2454, Yt 2 (#+ BROH) 5#, % $&A4(2(/8+1$
180  NE6-/),$+*&%%H)+1$ JM$./5/34S+") 06+ 1$% HS(, +")/, 24$(,."+%6) 613, ROCMIS+) 0 (25#.(/ $

181 )#+8)%a$*)(0/%#$28&5%1, (#+1$/,.5(,.(O("BBHSY #$ |MS +%) (OBA&S +H#S% #S T#+%$/0/(8/784#$(,48)5/%(&, 1$
182 +&5HY%/E, Do HAGIGH5/(, $,0H)(A(#.$ HS%&SV(5HS/, $)#+&") 2#$2&., AU #, Y6 HPI+H%S

183 +"44#)+$4)RF22")/2 (H+%,28,+(+V0#, 26, $3/82M/, % &+ 1 SNETRYBA; /58#YF.&, P)6H#)$#%$/89$

184  ?NSNBA",. $0/HWBASEABHSN. +%6$+%68)5+$)H2 8 VHMS!S . $O(+(7(8(84B/)34)$% '/, $ @ HBS

185 (,.(2/9%(,3%5(+28/++(4(2/96(&# B/,6$ /2%"I8"+%$+%68&)5+$-(%'$0(HTEHUD SEBH)#$S5 (++(,3$4)85$

186 %0'#$./%/HBI +HS(++"H+S-BYAY0) (7" URE) W68 S, (OK) +#5+ ZEIYT "%, SBHEBMG!S/, %'

187  8/2ES&HEHY6H5/YRDHA(2/% (&, SRE&, +(+ Yok PEH2EOSLE, +(.H#)(, 3b'H+8B(5(%/%(&HYUH2"8/)86$%' H$4/2%$
188  %'/%/,6$ +%)& AMDCOROSHEH, $/5/3(,353"+%6$)#+&) Yo% HEM G)8$H+%0(5/09#5H) $%' i

189  S#/+")#.1$%'HS.#)#2'€S/, SIKLMS./%/+#%$ HOHOBREMGIE, $%6'(+$-+ V668" 78(+'#.$/+$/$+"8H5#,%$

190 %&BHS./%/+H%S$.#) (0% SR LEHS

191 C)&5$% HEMGHS#;%6)/ 2% S5+ J#. B+ %0(5/%#.$3" 1885 3$- (YBo HR &) JH++&, ., 3BE2/%(8&, +$
192 /,.$ %(S5#+%/5188)$% H$#) (8. SAETEREMSNE #3)/-SMG IS4 (SHHS/0/ (8/784#$/%S$

193 '%%*+>\\---9,2#(9,&//93&0\*"7\./%/\+-.(\+%&) 5#0#,%+\2+ @I B¥ Y\ LGe 1SN SNOBES 3"+ 94t &) %ot



https://www.ncei.noaa.gov/pub/data/swdi/stormevents/csvfiles/
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215

VH28:) 4.3+ $/$+#35%, %1 $2&(CBK] &Yo' B0/ B/ H, $BE2/Y0(8 B0 S+ H2VAHEH Y/ 5+ 1 $-HE¥) & 24++5(%$
1+$%-8S$(, 14, #, %S )t SIBUHSI Yo SHHEBE.2/%6(&., B, $%o (SHH 8B H Y $%'#$#, $8&2/%(8&, 1, $%6(5#9

Y 89%6'&" 3% #$/22") 126 $&AS% HEMGI$3" +06$+*1H . +$(+$, SATBI | YTHBIEO 4+ (3, (4(2/ Yo BR)HS
+96)&,3%/,.95/3(,35 3" +UI &) VKT, Do HEMIS HSY68S(BBSH(ERASH+%0(5/%0#. S EBS/) (&5

+&") 2HBY )& (5/%HBEBIZSLASMGI$3"+06$)#*8) %o+ $4) &5 SNSSR$VESNSN @S/ HSH#+%6(5/%+#. 13- (8#$&, 86 $@
Sit/+"Y#. 9B &-HOH) LP$(+$(5+&) %0/, Yo STREUM/ERBH0S/88S5H/+O) &, 358543 (,3$3"+%0+$/) BB %" 4 %,$

% HAGII (0%, Do #$. (+9%(,2%$8(5(%/ V3 @ABEER S/, SMGIS./%/+#%+1$-#$/*86%$. (44H)#, %$%')#+'&8.+$
2)(YoH) ABSH)H2' &S HYH2 VA, (358, $Y0'HS. %o/ +HYo$" +#. 95 H#+#52) (BHYEHTH. $(,$.#%/ (85(,$

M#2%(& $R9
3(48'5/+2(628%+/+7(/-2+$/8/'&$/,+(,8(",9(2'5, q#

Y$78-$H#2' &S (+ SIS TR #.$*1%%6H),0/6'H(3'D) #H48H2%6(00VBEE+&, $/$)/./) B(5/34# 1B %K%+ $0/3"#$
HA(,(%0(&, SE/EH+$(%$']). SI&S(H,Y0(465%0 HES#: Yot +(0#B6S/, $HAA(2(#,9686%"+(,35%6) A OHRIBIH0'&. +OB
06)/(,$/B+45/,96(25+435H, %/% (8. BULE, V6 (4657 &-$#2' &H+$/"V6 8.5/ YROBTBEYo R(5H, +(&,/8H 145 $
(5/34+F 6%*#)48)5(, 35+ (;BHOHBSS/ T#8(,35&ASY HST &-SH2 BBEV K68 HS5/,"18$#:/5(,/%(8,$

&A$)1.1)$(5/3#+1$5/2'(#$8H#1),(,352/, $+/09h)H5H, & H5E&" %0$&ASY0(5HS/,. $HB(5(,/%o#S$+"T=H2UBOHST (/+9
3'#856$7085$)92:,+ $

5"#"#$%26+607$/02)07650, 7

D")$(, (%6(/8$7 &-SHBEE*BH+S/ HS3H #)I Ve it $&, DU HS, [5#.$.#)#2'&+$&, $i(E(# Y/

2%%*+>\\#,9-(E(*#.(/98)3\-(E(\F(+%n&A4N .#)#2' &1i$BH %S/ 224+ +>S @ [$K/) 2 BOERYBAL, ., 3SUBS

12285*1,6(,3% IKLM+ §,$% #SKLMS./%/9$M5/,"/886$8/ 7HB6 (B8 (%' $/)#, %F &-$#2' &#B6)&"3'$
O(+"/8$(,+*#2% (&, BEYEES 145 $++&2(/1%#.$-(%'$% HS%6) MEMBIG/2'$+ &+ (Yo(BH5*SHE+SIO|RES

OJRP(#8RPV@UOWSEBHOWSERA $5/34#50# Yok )#. SHHER)H+*&, ., 3KLM $(%'$/$78-$#2'8$

IN


https://en.wikipedia.org/wiki/List_of_derecho_events

216 #57#.#. PC(3")HSMAHS, 57H)SRAST &-$H2B/5*BHM) (H+$/58,35. (A4H)H MM +1$/, JIWWS*&+(%6(0#$
217 +/5*8HBHSETY0! (K, SY0& DBRS SBI/%0(0#S+/5*8H+ FOHEH . &586S+H#8H# 2V SN0 B/ ./)$)HA8H#2%(0(%6S

218  ./%/+#%9

20090508T16:00:00Z 20090612T20:00:00Z

o
SN M.
& s gt

% )

2
96w 94'w 92'w gco'w ssw ss'w 84w 98w 96w 94'w 92'w oco'w ss'w ss'w
—l T T — R I e i

10 15 20 25 30 35 40 45 50 55 dBZ 10 15 20 25 30 35 40 45 50 55 dBZ

20080805T02:00:00Z

£ SrePa P 4
saw s2'w so'w 78'w 76w 74w 72w 9w 92'w oo'w ss'w ss'w 84w s2'w

219 70 15 20 25 30 35 40 45 50 55 ABZ 10 15 20 25 30 35 40 45 50 55 dBZ

220 !'#$%&'E)'10$%'&<,+.8&2'03'70?'&940&2'3%0: - 4& " E&H&IA0',990:+,1>" 1@ AB*2) C4&'90.0%'24, ="1#"2"

221 30%ius )'CA&'2$7+.0--"- &P="9,-&48&'707'&940"-""1#2)'10%'&<, :+.&6'EF(JFN(JCFOPFFPFFQ'%8&+%&2&1-2'OPFF'
222  RCB'01(J'D$1&'EF(J)

223 5189 :;0*-. F-7-<+6428A-5+6420;48-$-<?4%$*0/,7-*$

224 D")$(,(%6(/8$/%%6H#5*%$/%$ HOHBE*(, 38/, $/"V6&5/ Yot $7&-$H2' &S HYHBUEBIBH O BIBRB/++(4(#)$
225  LU$ $ $UH,+HS HOISD"/, 35496$/80 LSNBBS(, 34+ Yo HIIIR (#8$+(, 38R, #8$! r4s K5/34+$/,.$

226 &Y%+ $/S+(,38H$28/++(4(2/% (&, $(,.(21%(, 3% HS¥ ) +#, 2HSEABI STEIGHIIREHBAT SHSA8) $%'H()B
227 8/)3#$,"5TH)SRASHE(*$2&, H2WUR'S 2)H/%6BIBY(*BI% B1&)S./%/$IRI6")&" 3 $%'HS #%-&)ES

228 -(%'&"%$H/++(,35%)&"3'SHOH) 6TRGR) Yo HER/, $2'(HOH#$285/)/TBHSH)A&)5/, 2#H$%&S0H#)6$8/)3#$

229 28/++(A(FH)SL+$-(%'$8, 86$/$4)/2% (&, $&ASY HEWGHUTIHE 4&)%" [%HBE)$5/,"185(,+*#2%(&,$
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231
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234

235

236

237
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241

242
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244
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247

248

249

250

251

A, +$% 1958, +HS HY$Y0)/(#.5E&, SRIFEH, %0 (&, #.5(, (% (/8S+/5*BHYSOH) 65 (3'$4/8+#5*&+ (Yo ((BS)/%0#
B $IB(H.$%&$% HSA"88S)/./) S ./ UFYRY & YHAS, +HS HUS(+$" +" (% TBHSAL)S H#+8&E5H#, %1 5% HS
28:88#2%0(& $&AS,H-$* EHIMBEHE/0$+"224++4"886S( AFRAH S +$U&S+"+SHBMS U SEASE &~ $

T8-$H#2' &#+$/,.$ HOHB&*SISE&)HS. (0#) +#$%)/(,(,35+#%$48)$% #$A&BB&-(,3$+#35#,%/%(&, $5& #89

5'%S§D*-).4:70;-762%

ab6$28&57(,(,3$%'HS(,(Vo(/8S+/5*BHYBHEE,"I886S+HBH2Y M BHS &+ (YEDBESY HSTR/B(%6$
S HOU & HBLS- " (8.$/$+45/, Yo(2$+#35H,%/% (&, $%)/(,(,38./%/+#%$EASUSSS" (V" HST&-$H2' &S+ [+ &%+$
1, $28))H+*&,.(,381,. P)-$ 7&-$H#2'&B/+E+9$]'(BHSUSBH (Vo(CHS*SH+HHHB/%(0#86$+5/88$4&)$/$
HH$BHI), (,35/8(2/% (&, 1% H+#S+/5*BH+$I0#S (3H)$. (OH) +(Y GRI(BSTESSH2 &R #)/Yo#.$4)&5%
Vo'H$, 545 H)H2 &+$8, $j(E (. (BTH2I"+HSY HOS/HS.) - $4) &ESE&)HS. (+6(, 2% BHAB 0SB, #)/81$
+H5],Y6(2$+#35#,%/%(& L +$2/ STHE+"228++4"886$%)/(#.$-(%'SA/) $AH-#)$+/5*8H#+$%'/, $(5/3H$28/++(4(2/%

L7+ ®a/).(+$#%$/891$BSNSA

Y$)#8/%(0#B6 SBRBBS0H)+(8&, S&ASY0 HS+#5/, %0 (2$+#35H,%/% (&, BL " $(+$%)/(#.9+(, BS% #SUSSS$
BITHBHY.)S(5/34+$/,.$%'H, $/8(#.$% &SUMPH S5 $/%/+#OS[HE5/,"/B86S)HO(H-$% HST&-$H2'E&S
SI+E+$*)8."24.$76$%' (+$+#35#,%/%(&, $58. #8S KFHRASI(BS P"/8(%6$5/+E+$%&S$/S#-$%)/(,(,3%
1Y/ +HOB #$/8+8$2888H2ABABTHBFHE* &+ (T(OE+Hr$t- $H3/%(04#S+/5*8RB%HS,#-$%)/(,(,3%

1%/ +HOB<'(+$(+$/SHRBEH) O(+#.$8#1),(,35/**)&/2'$E, &-, $/+$h*+#" BB/ T#8(,31$&) S 7&& %6+ %)/ P (5%
G,3#8#,$/,.$b&&+1SNSNSISD"/B($H% B IS SR 86$/+*8(#.$%8S$+#5/,%6(2$+#35#,%/%(8., $*)& 78#5+$
TH2I"+HS&ASYo HS' (3 #, +HS& AN $8/7HB+P BHBORIHI/+$H%$/89 1 SO &FB/7H#8+$/,.$

U, PBITHEARREST(H.H %08S4(,/85%6)/(,(,35./%/+#%S$-(%'SOWCCS+/5*8H+1$(,28".(,35 @ VHIBAR-$H#2'&
@[C]$#3/%(OHS*8H#A S (2'S(+$"+#. % & ST $58.)#$+E (884 85/, %6 (26#35#,%6/%(&, $58%8

M#2%(&, S8 ON

v
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275

5"4#"A$'0+0$0)(/-2+0+682

<8R&57/%$%'HSE(5(%oH . $%6)/(,(,35./ Yo/ BRYSEHYS+#0#)/8%./%/B/" 354 ,%/%0(&, $+%) Yot 3(H+$-#,$
28,+96)"2%(,3$%)/(,(,357/BAEISY)/(, (, 3LE&+(Y6(0HS/,.$,#3/%6(0HS+/5*SH+BBHIYo# $-(%'$H"'I8$
N&TIT(8(%61$/,.$/$7/%2'$+(THSLANYBCYHBLS)/, &ES+/8%S/, $*#4)$ &(+HS(+$/. . #.$%8S @ SZS&ASY HS*(;H#E
(SHI2'S+/5*BHS-(%'S/$*)&7/7(8(%6$&ASSI@ISMH2&., . 1$-HIES)/, &ESX/"++(/,$, &(+HS$-(%'S/$+%/,.1).$.#0(/%(&,$
&ATRAM F+$/. . #.5%8$/BBSV0'HE* (;#8+$(,SH#/2'S+/5*84S-(%'S/$*) & 7/7 (S(OpGSL/EBSI@YHSAS (S

" P&-$ |, BHAUBB(H2%(& H12'S-(%'S/$S(EHB('8&. S&AEBONIOWSHBH+HHY&Y6/%#.$76$S1S[S1$@]S1$
&)SNCSS$ #3)HH+1$4/2'S- (YEFIF (8(UBASSONLYSS THBH+H)#D/, &586$+ (A%6HH)%(2/886%/,.$

'8)(T&, %/8FBRISY6ESUS(MBIISSY6' H$7)(3'%0, #++$&ASYo HS+/5*BHS(5/3HS(+$/.="+%6H. $T6$/$)/,. &5$4/2%8) B¢
FSOW$26&SKSONIS/, $% H$(5/34 PR ABBOBBEH V0¥ . $TERONSI & DBENOT' 1$%6'H$7 (,/)6$%6/)3H%$7&-$
#2'8&$5/+E+$/H$5"8%6(*B(#.$7GSBP[B5S, &(+#$.)/- $4)&E$H/$",(48)5$.(+%)(7"% (&, STH#Y-##,$S$/, $S9@$
(+B.#. OBY+S(+SE, &, $/+$h+&A%IHSHBBEY0'S 8+ (Yo(0HS/, ., HI/HDESB)HS T8, #.5%'S

), &586$+#8#2%0#.$,#3/%(BHGH+BOSY/E (3SIMBR(+4#E/,(5'S  JHABH2Yo(MPBBHEASU HSY%-&$
+/5*8H#+H%'SISSOUSS(EHB('E&. T/ S/ 35#,%/% (&, B(+$","+"/8$7"%$-&) E+S&SEHER/%(&,$
TH2I"+HSIAS)HABH2%(0(Y%6BAHI% " H+$%6*(2/886$&22 658, 86$/$4) N &5 QLTS GHE +$TH#(,3$
HO'RPYHE, STAST &-$H2' &i+$I)HS HABH2Y6(0(YOSATBIH)E% HSEB/+06$./%/$/" 354, YolphBl: 8 (#.$% &S
1$*&+(Yo(OHS+/5 IS )H-+"8%(, 35 (5/3H$-(88%6*(2/886%$+%6(88$2&, Y6/ (, SEVVER BH FRARDHIBH Yo 35/ + E

-#83H

3"l$;.)<=<=1$520,*$3 %D @

D")$4(,/8$+#5/,%(2$+#35#,%/%(&, $L " $58.#8$?C (3" HSOAIPHIBORSHD (Yot 2TIHISH#%6S
/891N SOEAYSOKS(+$/$5&.#),50/)(/, %8 ABHUENY (Yot 2 YR NESHTH)31) S % $/89 1 S8 HPAMK) +$
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AHI%" Y+ $I)HS )-8, %09 (A6 BE-PHABH 2% (0(Vo B8 &) HE5/3H+$/+$, T &-$H#2' &HK+$ #+()/ T8H$A&)S
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II - Projected swath
4/  width 2100 km

Averaged bow
echo orientation @

Projected swath
length 2 650 km

Bow echo
propagation direction

e Sites with strong (ISD) or H

® damaging (SED) gust reports Bow EChO Series
I"#$%&'N)'*94&:,-"9'03"-4&',$-0:,-&="=&-&9-"01', #0%"-4:)'U&=",1="+"1L'07 &9-2'%&+%&2&1-'70?'€&940&2) H-'-":&'
%6'-48%8&',%&'-?0'70?'8&940&2'7&.01#"1#'-0'="33&%&1-'70?'&940'2&%"&2'=$&"-0'-4&" % '#%&,-'="2-,19&'3%0:'&,94"
K1'901-%,2-6"-4&'-?0'70?'&94082%&'3%0:'-4&'2,:&'70?'&940'28&%"&2'2"19&-4&>",%&'9.02&'-0'&,94'0-4&%)'C4&'
+"1L'70?'&940',24"2'3,%'3%0:"-4&'70?'&9408%,1="9%)'C4&%&30%&6'-4&>'7&.01#'-0'="33&%&1-'70?'&940'2&%"&2)’'
C4&'2"-&2'5#%8&&1'=0-28"?"-4'2-%01#'530%'K* @ 8'030%. K @B '#$2-2'0$-2"=&'- 4R FFRB3&%'M01&'03'-4&'
70?'&940'28%"&2'5")&)6'-4&'=&%&940',%&,8',%&'&<9.$=&="3%0:"-4&'2-%01#'5K*@8'0%'=,: #"1#'5*X @8'#$2-'2?,-/
9,.9%.,-"01)'C4&'7.,9L",%%0?"1="9,-&2'-4&'+%0+,#,-"01'="%&9-"01'03'-4&'70?'&940'2&%"&26',1="-4&'/"0.&-',%%07?"
"1="9,-&2'-4&',/&% #&="70?'€940'0%"&1-,-"01)'C4&"%',9%-&', 1#.&' BF-JH6l,'=&%&940)' CA4& ' Pi+RASH
90%1&%"..$2-%,-&2'40?'-4&":.,"0%',1=""10%'" <"2' . &1#-42'03"-4&'#$2-'3"--&="&.."+2&',%&'+% 0" &9-&="01-0',10-4&%'
900%="1,-&'+,%,..&."1#'-0'-4&'70?'&940'2&%"&2b'+%0+,#,-"0'998&9-83$2-'2?,-4'. & 1#-4',12"=-4)

C"IFE2:)=)*<5=$5/$F, G$&.<*,.<)$)=($SH(I-+*9,=%
L) (%6#) (&, SEKLMSY ++8&2(/% (&,

< (+K+B5-%0)/(3'%4&)-1). $)H" (V#5H, % SISB/=8)8.0/,%/3# BABE") /) &/ DS!"H#S% & $ATS &4/
VHB(/TSHSKLMS./%/+#%1$*)#0(&"+BAVEHHH VBB, +(.H)/ 78 BHA8) %S ( #,%(46(,35+*/%(&YoH5+&)/886$

28,%(,"&"BEE)&*/3/%(,352&, 0#2%(0H#$+6-PHSEH (#) ($1#%$/89BSNSNOA

L)(%6#)(&, $Ma&-$G2'&SD22"))#, 245/, SMH) (#+$144($%6(&,
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<# $SZ F&-$H2'&S&22"))H, 2HS% W+ BB Yo HIINPE") BI*+HSY0(FiDo-##, $2&, +H#2 VYT BHS
H2'&HH228" Yo SABPH) Yo/, Yo (H+BOHS+H#I5H,%/% (&, L $(#,%(4(2HB@ELSS, $%0'HS. (0#)+(%6$&ASKLMS

#0#,%%$9

Y$ B $12'8$+#) (B A(H#. 5, Po-8S+068+

@IM*/%(/8$3)&"*(FH6'(, $$3(0# SKLMIB-$H#2'&# 4 22"))(, 3%, $% HS+/5H$ & N)$$2/%6#38&)(TH.$
(Yo&SHT)YottS+#) (#+$(ASBEGBI $@ S SEE/B

NO <#5+&)/8$8(,E(, IM22H++((RE-$H2 &HARSSL)HSY0' SNS'&")+$2/ SHEI* +HSTHYo-##, $% #()$
&22"))#, 24+ DBS2&, +( H)HB) VoSS HS+/5HS +1) (A0 HO6S/ ) HIBHHSNS SSHF) % $10#, 5@

Vo HES-H)HS(, (Yo(/8B6S28/++(A(H.$I+$+* )\ BoHS+#) (#+

't D&S5H)3(,358)$+*8(%6%(,3$8)$% HS2&5+8#:$,/%"H$&AS+&5H$2&, FRIBERSIBRA+ 15/
‘8" B5/6S7HSA/)$A)8ESY HBT &-$H2' &H+3)(3' %S/ 4%H) $&) STHAR)HSY'I%S &) $&) S/, &Y #)$T&-$#2'€$.") (,35% /U
2C(3")HSWAISe, $+"2'S/$) S +(%"1%(&, 1$% H+H#$T &-SH2 &+ $/)HS" B(EHBO$2/"+#.576$% HS+/5#$6+(2/8$%)&
1, 13% H)HAR)H1S.&S, &YSTHB&, 3SV6&SV0 HS+/5HST SPEHR SEPMIMS/ 7 &OHS+VoH*-(+HS/*)&12'S

#,+")#+ 3% W& -$H#2' &#-4) & BB(44#)#,%0$*' 6+(2/8$*) & 2 #B;8%0$(,2&) ) #2% 86 $ 3" *#.

L) (%6#) (&, $G&)-/).$B)&*/3/%(&, Y .="+9658,%

| HB5&.(46$%%&)A(.($H% /89S X WEBHNARBSh 1#/)86$&)%' 83 SUBESASRR) $Yo H$/2"Yott$/, 38H#S
THYo-# SV HSIOH) 3457 &-$H2 &S &) (#, Y0/ YoRB AR IR -$H2'&S+#) (Y&IB3/%0(&, . ) H2% 0B<'(+$

1. ="+%5# %

¥ Y228" %+$A8FBHD6/Y0(&, SL 5, 24)%/(, %0 (28)%6(2"8/) 8 Po'H$*)&*/3/% (&, B.(/H2% (&,
#+9%(5/%@.,

¥ 2H+$A/SHHSH 28" HE2/" +.$T6$5(,&)$0/) (1% (&, +$(,$&) (#.%/% (&,

L) (%6#) (&, $RX"+%6SM*##.$/,.$M-/%'$L/82" %% (&,
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<HENSZ$4)/2% B+ & +§%)&." 24 D6 8" HIKLM+$EYo#, %o(/FBORK2(/%0#.$-(%'$H#;%)/%) &*(2/8%

26288 #+1$-'(28MY%B)&.." 24K +&B/%# %) &, 35&)$./5/3(, 383"+ %6+ $7" % $-H#/ EH) BB+ BES Vo $+(So#+9
<&$.HYH)5(HSY HS 3"+ 308/, $-(. %6

@O R HBB(+BR",. B(YoH+$-(%'$+%)&,3$2eMIASE)$./5/3(,3$?MGIHBES #HBAR$S/)H/S
2C(3")HSWA9

NO M(, 246 HSH#EB(*+#$5/6 LRI (%' Bo HS T &-$H2 &S +#) (H+15¥)&413/% (&, $.(/#2%(&, L$-AHHE=#2%$
5/=&)$/, $5(,8) B/ #+$58, %0&$/S #-$28&). ( OHSoHES # .58, SV HET &-$#2'8&$*)&*/31%(8,$
#2%(&3/+$+8-,$&, % H#E#)3)(3%$28),#) S&ASB(BYHRWER Y61 $5/=8) $&)$5(,&)$/; (+$
8H,3% '$% /%S (+$*/)/8BHBSVYESYo HS T &-$H2' &F*)&*/31%(&, $. (H2%0(&, B(+$% HS3 " +%$+-/%'$8#,3%'1$/,
)&=#2%4.$5(,8) &) $5/=8)$/; (+$8#,3%'$%'/%S(+$*#)*#,.(2"8/)$% 8% HF*) &*/31%(8,$. ()#2%(&, $(+$%
+-1%'$-(. %' BEII TSBLET&Y'S5/=8) S/, $5(,&)$/; (+$8#,3%'+$2/ STHE*)&=H2%6#.$*/)/88#886%/,.$
*Yr#, (2"8])869BA$5/=8)$/;(+$8H,3%'$(+$+)&=H2oH $+/)/BBHBBELSI HS5(,&)$/; (+$8#,3%'$5 "+ %S THS
&=H2YoH S H,.(2"8/) 61T ZBIH) +/%"+ 1$-#$&T %/ $%-&$*/()+$&4A%+-/%'$8#,3%'$/$$-(.%'9

0D j#t R&,+(H)SW'HS" 24)%I(Yo(H+$&4$% HST&-$#2' 85*)8/31%(&,$. (J#2%(&,$-#,$2&,."2%(,33% #$
)&=#2%(&,9%e,$.#%/(81$-#$28&, " 2% $* YA IU(EFBH0/) 6 (, 3$YWI&*/3/%(&,$.(}#2%(&,$

0/8"#+$-(%'$/,$(,%6#)0/8$8ASSINGS-(%'(,$ @ TULBERIB 2B /Fost-$12' 8- #) (H8) &*/3/%(&,$
.()#2%(&,@'#)#4&)#1$-#$&7%/fi%§$+ - 1) [0] BI0)+$&AS+1%'$8#,3%'S/, $- BB &IES

Y+$88,35/+$8, #$4/()$8AS+-1%'$8#,3%'$/,.$-(.%'S BRBIAPESWVUSSESS/,.$-(%'$sS@SSSES1$

L) (%ot) (&, KRS+/%(+4%#.9

e8RS #)H2 &B(+S(H,%(4(H#.$4&)$/$3(O#, SKLMS"+(, 3S Yt/ RA(BS2) (YEPHS2/ $)H8/,$% HS
(+%/, 26BN (JH5H, 9@ S SSEEAP(%6#) (&, FRESTHS-(%'( SNSSSESSEASV0' A HU /ST &-$12'8H+$
0%'/%$+%(+46$% H$2&,.(%(&, $%' /%Y H)HS(+$,&$T7 &-$H#2'&$A)&ESV HS+/5HS T &-SH2 &S +#) (H+$/,$'&") /3838
)(, 3% HS H)H2 &IH$B(4HY (5HISABU HBT&-$H2'&S(+$(, SV HSA()+%$ &) SE&ABY HS #)H#2 &I+ $8(44%(5HS/,. $%

78-$H#2' &H+$A8)$% HS2&)H+*&.,.(,3SKLMS/,$'&")$/381$-#$2/ $/8+&SH %ot $Y0'HS. (+0/, 24$%0" ) #+ &8 SV &SNS
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<(+S(+HE+(5(8/) BU &SV HST &-$H2' 8S(, SV HSB/+%6$ &) SEABY HS #)H2' &I+ $8 (4426 ASHIH( S SIRESYoSL

#2'&#+$1, $'&")$8/%H)9$ &Y6/ TBBLEV0'HS. (+96/, 24, Yot +(&, S(+$&*Y0(&,/89SCE)$Yo HET &-$H#2' &#-+$+1%6(+46(,39
2&,.(%(&,+1$%'HS. (+%6/, 24$%)#+'&8.$2/ STHSH(%'H) S @ SS$&)SNSSSE59SQ+(,3$@ SSSESS(+$+"*#) (&) $%&S$
" Uo(8S-HSA(, /B H)H2 &B(AB(VoBH: (+Yo+OS<HS. (+%0/, 2HSH: Yokt + (&, B(+$/8+E&S(, Yo, #.5%6&S5(, (5(THS% HS(5*/2%
T8-$H2 &S (H,%(4(21% (&, $#))8)OBAS/ST &-$H2' &B(+$5(++#.5(, SV #S+#5/, Yo (2$+#35#,%/% (&, $+)&2#."H1$#:; %
%S, (+0/, 24$%)H+'&8.$2/,$(,28" #$+96)&, 3%/,.$./5/3(,353"+0b+$/++&2(/%o# . $-(%' S HSE (++#.$7 &-$H#2'&1$%"

+8(3'%86$)H."2(,35%0'HS #)H2'&S HYoH 2UKE, $H#))&)9

S #5*1+(THSY'/YB(,BL) (VoH) RIB") SeMISI"+6$+*##.$2) (Vo) (IS HS-HIEH) $%'] $% HSMGI$3"+%6$+##.$
2)(%o#) (I/+$-#88%$/+$% & +#$&AS*)HO(SPMBHOBRHEH % S8 LSNSNOfSaH, %8#6%/, SKEUH1S@[[If$_&' +$/,.$
b()%1S @GN (2'$/8+ESH+%(5/%H SYo HEI"+%6$+-/%'$7/+#.$& SMGI$./5/ (B HIEDB( SM#2%6(8&, $
NONON1$58+%SMGI$3"+06$)H*&) %o+ $/)HSH+%6(5/%6H+1$-' (BHSEMIS)&O(H+$3"+bS5H/+"H5H, U $4) &5 $-#/%"
MGI$H+9%(5/%H+$2/, $2/* %" YHS*&Yott, Yo(/8%5./5/3(, 353" +06$&22") ), 24+ $&OH)$/$5"2'$8/) 3#) /) #/1$/8% ' &"3'$-(%"
81)3HS", 24)%/(,Yo(#+9%e,$28,%)/+%1$. " HSY68S% #$8 (5(Vo#. $28.04) 3HS&ASLPAD G BOLRIFBS +(Yo#+1$)#/8
SH/+")H5#, Yo+ $5/6$5(++$+"7+%/,%(/8$./5/3(,353" +06$&22"))#, 24+ $(,$ #/) T6S)H3(&, +OS<H)HAL)H1$-H#$B&-#)$
o' HS3"+U6$+ 4. $2) (Yot (ISV68S2/*% "V HS*&YoH, Yo (/8 H)H2 &+$-#,$"+(, 3B MISEH/+")#5#, %6+ 9$e%$. 8#+$, 8%6$
Vo HSENRE [ +#.$.#)#2 &+ SIVHS-HIEH)$% ', $% HIMNBH S8 #+5&)$HO#,$, 8%6$ #)H2' &+ 1$/+$HBIT8)%6.$(,$

M#2% (& $U9

C"39,.,085%(,*,0*<5=%.,+-:*+$)=($25+*2.50,++<F1

Q+(, 3R MIS3"+06$5H/+"H5H BHoHER. T=H2%6 (BHH 296 (838.) (%' 5., Yo (BN REH)#2' 849,.$
[++&2(1%BKLM+$7#%-##, SNSSRS/, SNBSS0/ 7% /5*BHH(+B0'H#S_" #HINS@NS &)%'SY5H)(2/,$.#2'&
T(3"HSOSC(3")65. (+*8/6+SUHS R.#,%0(4(H.$78-$H2 SBASY HSIKLMS/, SC(3" AT+ &-+$%'HS$

H)H2 Q) HIY, SI++82(/%o#.$3"+ %S+ B S #200. 1SV HS H)H2 &) &-(HHD)H.S +06)&,3$3"86+9
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<8S$A")%'H)B)HA( HIIRIEVo/+ HYB-H5 " [8BES)HO (H- FOBF Yot 208 #2' &%, SIKLM+ B#5&0(,3%
OB/B+H$ HYH2 BBV BN & H&"+$7 &-SH2BH, Yo (4(2/% (BCK3"VHS VDA, $/...(V%6(&, 1$-#$#:/5( @S
KLMSHO#, %+$%'/%$*)&." 24$H#:%#, + (0ADOBEITH#)0/% (&, /8$+(%o#+AS/,.$. TR0 BS3"+%+$80#)$8/,.$
I#1+$(%'S/$+%)&3$./5/3(,3  B"+%$+-/BA(YHBH AR AS/Y%$EH/+ HIDEISHEBY0 HSHBB (*+#1+$5/=8)$
1,$5(,8) %(+B#,3%"ED") $/,"/8%#:/5(,/%(8,$ *)(5/)(B6HI&2" +#+$58,$7&-$#2'&$(#,%(4(2/%(&,$H))&)+$7"%$
/8+85+8(3'%86$8&-H#)$% HBA&)-1). $*)8*/3/%(,352) (Yok) (/$%' )+ &8 +$48) $%- & SIRBYRUS EOHSNANEHS
0 /%S$/)HS* EIIBBANB+$T/+#. &, $&")SO(+"/8S(,+*H2 VSN "[886S8/ THESYo H() ST &-$H#2'€$822"))#, 24+$
0%'/%$4/(SSHIEH, Yo/ %o (&6 (4(2/% (&) G3$+EI6H, Yo /82" &B(4#I6(BFC (3" HSMRAR)" $%6'H$
I"%851%#.$ )42 &S #YH2MRE Y6 T (,/S86YES. . (%0(&,/SSH)H2 &4 B)#Y. 4. 19)(,3(,35% #$4(,/8$%896/8$

URICREH $ %& () * 1+, B

Q+(,3$%'HS+/BY&2H. ") H+$4&) SMGI$3"+%03) BIEHA06 (ABINS S #)#2'&B-9

44°N—

42°NH

40°N+

38°N—

36°N—

34°N:

[ I

[ ]
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(b) Derecho
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38°N—
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VX



498  I"#$%&)'5,8"+,-",.'&/0.$-"01'03' 14 '590.0%'24,="148"BGG;"=&1-"3"&="70?'&94BER%+.&'901-083620:
499  -4&@AB*,2209",-&="?"-4"-4D$1&'EF(E'G0%-4'H:&%"9,1'=&%&910)' 8%680'5,8'7$-'30%'-4&'=&%&940'

500 +&%"0EA&=&%&94Q-&=3%0:(YPFRCB'O1LEI' D$1&'-0'NPREB'01JFD$1&'EF(E)'C4&":"2->'%02&'24,="1#'
501 "1'578'90%%&2+01=2i0" 'OF'=]Q6'?4".&48&#%,>'24,="1#&3&%2 83 &%&IMB &) B0.0%&="=0R& -4&'

502 2,:&',2-402&"1'""#$%&'(889&+-'01.>"- 4K Y% &I4PP09",-&H#$2-":&,2$%&:&1-2',%&'24(?1

503  <(&PE&H2P=&E6.&%/,(&+-(.+2%$&/+F>

504 J"#3$7B):-)*<5f)<=+*E<+*<=13$()*)H$

505 B#%6-#, SNSSRS/, SNEPEDIS/"%6&5/%6H.$ HY6H2% (&, $/ ABEYKAGINCFEH)#2' &+RVS@ USH#) $6#/)A

506 "+(,35eMB"+%$54/+")#5#,%:6 NNSH)#2' 8ARV @NS*#)S6HEEDGIB"+%63)#* SBh< ##3$,"57#)+$

507 4/88(%'(,$%HS)/, 3HSEND (& +$H+96(5/ VEBIMREE B#) S6#/) A+ $& ISR SSSEE-/%'B#,3%'$%)#+&8.$

508  /,.$2&,0#,%(&./8%.#)H2'&$.#A(, (YoM $(,%)&." 24 SO 26 (SSBIB" (%6 (#) ($#%$/B91SNSNOFS_&',+$/,.3b()%1$

509  @[lcf$ak, %8#6S/, SKEIHIS@[[ISGO/, +$/,.$!&+-#B81SNSS@ISX"/+%(,($/, $a&+)%ISNS@WISY +8#6%$/, $K&
510  NSSIIB&-#0#) L") #)#2 &B&" UB)HS"7+%/,%(/886% (T4, Do & +H$)H* & IBEE.&)A(.($4%$/89$7HS @ WA

511 -'& K.H#,%(4(#.58,86SNUS #)H#2'&+$($%'HS$-/)5$- QNS @SS @R (, 3$/IVUSSB5E/% B#,3%'$

512 00+ &EH +B(+2)#], 2(H+B(EHBEYHESA) KBIAH)HRHK, S HEDHI' & +$"-H&H2/82" SENHBH 'S

513 8#,3%'$/,.$-(. %' BBHS2) (%oH) (1BE8)Y/). $*) & /319 &, 15 SVt $(OH)+HHSE& T +#)0/% (8- EBFHI/ %o +$"+.$

514 ($%HSH)H2'ES HYHI0(&,

515 <ER")%'H)BHOIB" [Y6HS&")S. | BHSRRS*/VHS(98/(, +YB6'HS DY Y$%&)5$B)H. (2% (&, SLANBLS?

516  #H)#2'&$./%/8)&SNSSR$/,. SNS3UB0*+>\\---9+*29 &//93&0\5(+2\Y 7%!#)#2'&+\/,,"/8#0#, % 8860$

517  [22#++>$ &O#57#)$@ C1HRSNEHIASS (15/%/+#8)&O( #45#%/(81.$%(5(,3+%/,.$882/% (&, +$&4S &)$2'&+$
518  2&,0#2%(0#$-(,.+%&)5+ SRR &S+(TES. KUY #$&,86$/0/(8/78#S$./%/+#%$%'1%$-#$2/,$"+#$%E&S
519  #0/8"/%H$&")$.#)#2'&$.I%I+#%$I%$Yo HSHDEHFHABEBGS(5*&) %/, % $% 8 SHRUFTV IEMBLS./S6/

520  .&#+$,8%$#;*8(2(%86S. (+HHIUHHSH)H2 &S, RE& 0#2%0(0#S-(,. +Y08FAS #IPH)H2 &$+(TH,. §%$

521 )R, oHER, 0, % (&, /8HH2'&S$.#4(,(Y(&$-'(2'$2/,$+(3,(4(2/,%86$5(,48 B2 &R&" Y%

522 Y..(%(&,/886UBDYYSMBLYY/S(F/+#.$& SMGI$3"+06$)HIRBBILES,$",.#)86(,3SKLMS./%/7/+#D
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<#$ DYYSMBLIV/+HE&, %0/ (ASSS H)H2'88:.$ #1) PH)#2' &Br(THER, 0#2% (0H#S$-(,.+%&FR)SNSSRS
1, SNSSUB BS-'(2'F)#$ #%oH2FBR.")$/838.) (%F+ (,3RMISI"+96$5H/+"VHEHIBE HS, "STH, 2)#/+#-6
%&S@[$-#,%,3MGI$3"+% )1+ &IHUBMIRASY HSUSSHOH, %o+ S/ HB#AAHBRBMKLMS./%6/ +#%61 $*&++(786%
TH2I"+HB0 )F++82(/%KLM+BEOH. B8R .86$%6&S+MBBTIFGH<II! 1+3ISZS/H/EOH)8/*B) (%o#) (&,
"4(,3$'&")86$+/%6#B8(%#S/,.$ GHIY IS,/ DBEEI6AH6BH. S & STRIVE) SKLMS)#A" (JH5#, %+$(,$
B6CFGH<IJI $C#,3$#%$/891SBEMA/(,(,3$ .(+2)#*/,2(#45) (+#54)&5$4/2%6&)+$+82'%, +"442(#, %
"57H#)$&4$./5/3(,3$3"+%6%$)H* SYRUBT &-$H#2' &HBY68& S +EBOH -/ %o’ 1B/ 2ESEIE /). $*)&*/3/% (&%

L&, 04)+#B8B58.")$. HYot2%(&, $/83&) (%'5$(.H#, Yo (4 (#+$+#0H)/88) EFEMEISH AT & TG IASY /% S4H6S
)+, %, D0'HS DY YSMBLS. /9496 D0H)/ SYBRS5E+0H2'&+F #,% (A7 6$8")$/838&) (% 'S$DM%"#S$
(.$%'4#$ DY YSMBLS./%/1$&")$.#) BREHHSE Yo/ TEB&-#) S HSYESE") S+ VHBIERISSET [ +#.$ #)#2'&$
HA(((RB'(2 "2 HG0'HS,"STH)SEASHOH Yo+ $28/++(4(1.$/+ REBDES&$2&, 04, %6(&, /8%

HA(,(%(&B

L)&++$0/8(./%(&, $THYo- IV +H.$/, SMGIFT/+#.$/%/+ HYGEI/0 H) S+ &) YoHeP) & 7"+%, #++$&4S$
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https://doi.org/10.5281/zenodo.10822721
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https://github.com/SBU-BMI/nscale/blob/master/original-matlab/features/regionprops.m
https://github.com/SBU-BMI/nscale/blob/master/original-matlab/features/regionprops.m
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https://www.spc.noaa.gov/misc/AbtDerechos/annualevents.htm
https://en.wikipedia.org/wiki/List_of_derecho_events
http://iridl.ldeo.columbia.edu/SOURCES/.NOAA/.NGDC/.GLOBE/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.25921%2F82ty-9e16&data=05%7C02%7Cjianfeng.li%40pnnl.gov%7C49d17877bacc4632582d08dc3d479b5e%7Cd6faa5f90ae240338c0130048a38deeb%7C0%7C0%7C638452624952624645%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=jhz%2FKMnJy9bIq1axBPTFseoqLIPxCgpF2DODYDaknao%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.25921%2F82ty-9e16&data=05%7C02%7Cjianfeng.li%40pnnl.gov%7C49d17877bacc4632582d08dc3d479b5e%7Cd6faa5f90ae240338c0130048a38deeb%7C0%7C0%7C638452624952624645%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=jhz%2FKMnJy9bIq1axBPTFseoqLIPxCgpF2DODYDaknao%3D&reserved=0
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