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» Environmental hazards

- Weather (atmospheric) hazards



DOI:

) oCAir w Bvyvs

Aol ijv i%& WEwWU «vV
¢ uEr Mrwmame Ei vuOw, 6y £&E

BAE

Of £%u ¢

Z(D}A

wz

CA w3,z

coc  u

i v %O
¢ AVIg A U Yagut

E.z UERt WWhv atEa°cY&adi¥upadye &a
I . Aé . .| Ae
axuow, u w . a %0wa °uC °wC| .
0 i Co
¢ %C /U ¥ - #¢° CAv vy <
2 < >
i °E wz ¢| &> 2 . .
; s << 0ggc Gv 2w
a1 Hﬂ°< =
i °E w2 698 #JLEHv ewz $ ?
R N 3
OAAsu |2 oV <
= O
" E wz ¢ - 1¢ V &%z
LwzlPdpEz Y !
twz ! 3%l X i %0 £
S Co3 wAC K wa <
T 3,V 151 - N . <
AL che Opu 8p@A-{ ©
OAAmu Cg T _ _ -
o Cyjo GAva ©
¢ %C /EU %i ¥ ; #EBoPANBWAA 2
AT WwaA| #CowAx%uEs Co
Cywo E3Ai 0EE Qv %wzZ| s
AcCcOwpauA A%z 0Ov %Az ‘i
i v¥%» | Xxj N\ oG
gp{E y x © edAi weée aj 2
A < )
#dqCe N =
op{ E = EL] wiedAl| T
wal i Al © ewr AwaAQ ©
Cywg£ja 3%n| AAwl Owa
CywE£jad ¢w o awaAO o©v
weA CRGwA T | .o . -
e = °C°E Cwu| &
CptTavAg © 3
= = = >
0y WBPEMY Cewui ay 3
gCodév ¥ © wu % ©v A (8
AppQy a° ¢ # CWE OJAQIRC CELES
¢ 6i wEA - Ue %A %Chv

vy CRFR DYWAZE AUAKE v v

tawu k-



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

¢ A« i dyAY
Ch° g 4wz
OwawCi jwCs3 aMAywgeéeicwj ¢%C CEE z¢v) ¢GEvw
CAWEEAY w- 'wiale e ¢ %0 ¢ v € %olEwWAEVEY, z%wWC dA-ovd YA Yaw
WAIVIO WEA L L L E @t A0, iy t A wC 0B AV v @EivewA z ) €%
Elyée Al ¢ A V8 BE »° B alv@uld avhca 600G yAd AUDA égéswia{ Clo piA°
AW Y%wi Ca, A %z T E 0y KHARAHL WAV @bé
Cue AEFw] y awp -~
¢ ° CAv(-((M,Yaw z
HIOOR # CpeREphAEDPTi vy vARAW 0AYANZ UAZEHE | v
i LALLIT %t 789 pdwiL Lt Awe Gaoiw 3¢ Ush&tiwezvg w)° KA K A ¢ Ad
Az (CU¢AA«NBRAY CBMY WSS ¢ WACMRIWE vl WY%wWz | Vv Y
g AU ¢waCw wav YEvR |G N AL Qe EUC ZE8 yUwWAEL & & v Aew z ¢
C.,e%nweE jviwayY ¢v¥z CAG AL 6 & € CLBLHEASH kL AL wA
) L ¥%i  a¥%wEv
T& 0.z
Cy¥% y atui 0°é¥%wz Az Uy %UE WNHBA CwAivzAad i
M °Ewz AcEv?! v % &AwEE WU £ Ajz aieoug{ Ay #EC 10w
Cy Y% x%, 0 ¥%8v %z ayEY AeAey AL Ew PR \EEW BINzwY
} g By OWMOARMESR A %46 ¢ %zT 6C 2B, St zi GVVBAONSBM £%4 101
'af g avewz(/WE( av %wz
CwAYyvi OUWE OV %wez) BGRN yu 1421C Yaw pé ° i@ Hipcavys a °Yho°cE
Y EEXxALE 0 avOw, ot i & ve¥saz AGQWE oaye ve © ¢

» Rainfall
" Acid(ic) rain
- Freezing rain

! Seet or ice pellet
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' Snow & ice

" Flakes

- Wet snow

! Dry snow

0 Hail

1 Thunderstorms
2 Flood

3 Estuarine flood



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

GwaAO ©AU0 i ¢ Ca° Cuwh il i WHARCSHNIGAE A/iIDONT &I &

CAwGuCp¥ )eéPplkE-wz twz gaZEZCA 1¢ ¢v CE
°pbyvAGu ACYy ¢%CAUAHUCA Ewal wz CHiv VA FEE C
B op&EwAk aa UAy ué

Yl ) Yzl wEd CO i Nl AAMP@IE: 4 A 84rpoie wd vRa
6 CLLA av° ¢oi~ AhwiwiAg @pawiCibd 2R3 VBT AW E YL L |
Wayj ¢v )ECAv AcdwCu EBUWNAAAEZWRRWLY Y% WD/
VA ywBA WMVALCA Sy CCAGAIARY B ~ @wd © Ev@Gw z¢ W AGTYE A
Yy¢Av at Auy yokwitAwA Az
AV HAY % CA COWBLACURWMBAERG @ A3 ¢ DAzWE Yoy DERE wz
WA Oy | oCvha wuv | CE wzC A& wydah OC YoAEyy WaREE 2870 [HRIINA (g, §
dwg Bz %xit YZAA y Azvp wEaw °© AdoyeEsk i Zapac |

8 1Cyuvs

W wz (.(-(,

YCAvVv 1, E0 ¢A« 1 CAzaANEG: W AGWRA AW UE \CARI{ 4
JEWME° C6AE vAa Cowo ABlgiaEkz vt wéve CEWmEE Y%y
Cxejv Adawa AEéy ¢y¥% +AA@u Uév ) ¢CAaAwesac avaA.
CyMWwe Cér O0uCu%B!VYWzZEEWARLODBOAYywAALL Ci @a

2N@ AE LATAZXY %EQCY UG OR OvMwg e &g ARAT 6wet AAwWC
wz twz A8 °CBEWALAN »UAyzwlz AEWACEDNGES Y ) £
¢ -Cvii A AGWHRAVAGEWS wa¥sz () C & YA «¥ A ABY® &z AuDes YRk v £

» Coastal or sedorne floods

- Storm surge

- Cyclonic wind system

! High-magnitude regional floods
0 Flash floods

Lwind

2 Coriolis force

3 lllusionary
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» High winds

- Severe winds

- Windstorm or gale
! severe stroms

0 Thunderstorm

1 Downburst

2 Cumulonimbus

3 Strong wind shear
4 Monsoon

» *Atmosphericcirculation
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' |lce storm
- Snowstorm
- Blizzard
!"Wind chill
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» Firestorm
" Dust storm
- Dust wall
! sandstorm

0 Storm surges or storm tides
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» Tropical cyclone

- Typhoon

- Cyclone

! Hurricane

0 Big wind

1 Tropical disturbance
2 Tropical depression

3 Tropical storm
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» Hurricane

- Tornado, whirlwind or twister
- Hurricanes

! Mid-latitude cyclones

0 Frontal movement

1 Extratropical cyclone
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 Derecho

~ Mountain windstorm
- Lee side

! Geomagnetic storm
0 Gust

1 Solar wind

2 Air pollution
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* Dust

" Ozone loss

- Photochemical smog
!"Sun ultraviolet radiation
0 Global dimming

1 Greenhouse effects

2 Global warming
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* Volcanic ash or Tephra

" Volcanic gases
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+ Aerosol

~ Radiation hazards
- Pions

! Muons

0 Supernova

1 Neutrino

2 Radiation belts

3 Radon hazard
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© Fog

" Haze

- Smoke

I Mist

0 Rime or hoarfrost

1 Frost
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 Extreme cold or freezing weather
" Frostbite

- Hypothermia

! Heat waves

0 Heatisland effect

1Fire



DOI: wz

O{ £ %u
BAE

2 OA K

¢cA« COC 0 vl

oA AR Ae U Yt

Ch Cude BAME, (-(,
i TATAGPECUCAIP i¢ Y HWE C~ U CU M3 0OBURBAGEE | %10 VA ¥
°Chgiwlld WEWLCH - 0 %EA] MWIAYW ciAhwz)et R e WBEy 0@wa (
YL-8 t &8 Wi LAl g - ACAT towdige wa 3AC A BAVEE AV ¢ & avVs
C” ORAC ¢ mAG(, (-(
Az 3
C o Wewhe { wEzy

GvACuU ApEEV § Vv VG CARPECHC AN LD A G E V Y
YA 2y ¢ Yadk K

e€°vyv gic AFEEEF XO&wBE|C”  ORAE wa° E ¢
¥ wiyy CONCHiE %6 A %Y A € ¢ Ay PCEA v

8 oChui ¢ i s
UAy 0 é&q

C
AeOpbiu ¢
Caw£e cCBBE (.(, (-(,
Ue@ £)¢cdAwxz Aawd jALiPE. AME U ¢ 4EBE [CHiwalvy, ¢ ¢
) L %CoAzWE Do g AU BHLA Eigchdlad WE £ ju C3
OmGau tA. Az ¢
A v a

¢ A
¢C%UoBECE PRRBECpHAGWE EEWHI ¢i %
Owa %OCAmU | v v R EW & WARCYABIVEREE | § DAL AL E v

Y18 ©y %Co z
'"U¢ %A %CH ¢, RY, EE |
wé CpC{O O6C”

WCOoBNH Az

u
¢{ Ay
EM@E )CAv -

%16 AGRYWRAAE B0 Y& VKA B v] = E
¢ Qb C {OF \BARS) )4 vevaw it w yGroAi C 3
+yl ¢ow3gwvAERECz Ayv ecBAy CHAN
FWRE dj ¥ ° pYactl LSy BECSAHEO N + WEG (P YpEy YaipizE
° CE¥%A.- Y%Ay Epi

HL |
WAL Fal G v
Epiivzy%ioy vars C AEi° ed@eE (EALY] ¥4 i@
B cE Wz CEw~ | wYwaE %y Y
‘s Coév (%ECact
#Hva ¢i %3 y C¥%wz | ¢z AOGYE | &L 6sive BCAwiEl W V $4E U |
Cyda@iz€y wh ¢ A3 wyl Ciogy wCWwWAdAe vy %t gCoév )1
* Ground fires

" Surface fires

- Crown fires
! wildfire

0 Climate change
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» MATT: mean annual airemperature
" Sea level change

- Desertification

!"El Nino

0 Southern Oscillation

1 Wind conditions

2 Drought



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

GuAz(, @

C3vAy yCE 06AO oA MREEWER YEE A~ apaz8aW-e %A ¢
CAZRUY v cCBAG WRhEBz alGE % @F wiPA AN ARy Wa /

¢ 0w, Q0 avz palADivA @i ivsh EIwWRE A 1 AGD &Své AF Adiklv 1)

av %yvEAl pNmA AU CEWwWE GUBRLAZzZYLY v &%Gm wiwdk vitdze p -
B oewuy Uar y o oal i

¢ WzY e A g-Yow(l

covndd A OMw £ © @FE Wiyd seft AET ¢ %o T 6 @ 6 (AR &gkt fa-CUY
O LLI W3tdwad AGWEAES awEw A EE GWASLALZA o (V8P WSY % LL Av
ZA Yzv 1 UCUu¢ Az WAC %O BT ¢LGwaA A A AL QAR UE2 YA EC
v CA« jv¥mOWw D Ao iOA @ity cavBdegvE YAé Yiweiv )y v
3B CEWzE BNEYWUE OWEROBECKPBLEOWE pRCEY

o ® @fwoede CywuAj (xWAE ! ¥
Yy 1 Azdhd @ RiwGia !t A GRiBUCIE WAL LTOWMA & wiasnhR O & Az
C%UCMT E Owie ¥ ANE RoowBpB CAia welO ) py-BeA O\
wweECz Ai ¢Av aecey aswCAwAew&iE AC
Vv ° (g Y€ Rsts0sw U oy v Ag ewiliE@az & C A ¥ Pabbd3iin IE] &2%0
Cv¥z CHLOCU| VP HdWPhwAY HERud )Péww #° - %° z
Yov %é CeEwavoln YE%BwOLACAT djxsve ¢l HIAR AL LbyE" wiltk
M ¢CAv  HHBHVESRU d i BawAEa v %0é )ARAVIULCEEE
i VI AAY Wi iiyCQ - CRWQUER Ui danEP WinjOLRK i A £ LA
e wA o py@vin AAUWC &w wiy ARAWHE PAzv BWBAA 2328 P
wx wlilep Bvaov JadAwe €cyop ¢vCyvyvxa CuwpAjA © ¢
LwaEv .0je Ul yakime: &y yABEIA ¥ EMvEWZzZI CA AywCév ¢
6wiae3v évivt ¢3%0O- UCp  UEév¥Hzwpz y #06w
V.8CAvwu gLyfisly ¢6°yv YawC Az

* Snow avalanch

" Lightning

- Impact of asteroids and comets
I Asteroid belt
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' Resilience



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

| 67T LLCE Beéwl{! vigAD® Opudis,-v %O WIL il C R ¢ ¥

aAZd ¢ UVAéy Ai ©°LLA%zZEAdY| AZLOY ity \EQ@IL W E
Eaw 0 ¢ wAL vl ARALEWGUCa - jwh 334 Oowaap w z O £ 3 CrhaCy
@ G g VA ey VBREAW L LihmdaA 8 | 61 LL E
y 0COU0 £ARNE V%umiwpz )°oy?! %A xw & wGrAWwWA LLYALA
CbLLA E, zCH &MECEHH C %0j) ¢y Qv Yy % § CbhC{

) Ewz CAWAARY uOw, &a° BEf %SoUu |

/ Plate tectonicsMountain building

A"

iév ezwOu |

Earthguakes

|

Tsunamis

- Weather/Climate s

Hurricanes

1.'-,__ /
~ / Flood ]
Ll ~

Violcanic eruptions -

78 CPC{O jv%%Ow, ), OWEU Epi %°yvV

]

Landslides -

UvAyv 5

WP 6 wAQRACHHA« COC U ApOFEHQw, u |
v CEwy ¢éwa°cuawC~ 2C 6w
¢vag wA O wuddwAwiAE p va a y  0OwEBWOWIE|G; iVvegBar AR v WL

EAT - %t jwbdwOu wf °E y{A CHONAEYATGXI
CiwaAwWBIWEC OY O6U0VAY Uév )°zweAzysy LR CH OA« v ¥
{EDaAehk vigA Qjav %C8 mE E & VIO Vi v&#3awp 0 €OEAD wai ¥

vV CA« vBEWICUEY %y GLWAwp BACRDAKEL, ALWE v
Yo pboe EFA C¥%VvARA E, z UE¢

“NAE E,z 0c¢v &°a

5



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

wCyl %t ¢z ¢EOPICBCE(/EA< |V
VO ywe é £ AwAv ¥ eAi WA WCEHE B NG E o CwEE
CoiAZ6AQ ACo ClLt EA%W- Wil ¢ %E AzwQyeiL LA e a® Lé& Bwsa
5°Ewz Ao EWWVvAW® B A E0 ASERLNVLELLY)Y (YIE o
¥ E w {6 YW BARQERD §
a‘Ctw-yv OBOAAY < KSR A V4 +BRREEROE
Y Ewz
5,0¢i WY Az
Bw@io - Y2 CPDELLIE KSR W EAgy YL Y wEl Kz + ¥%%ey
) O Eyl BAWM WO | CHLYA A O #i+shde¥ i
. Avciviy Ay BEGE EVEERr - £ ¢iYEWAY.z¢ ARGaAY 6 TC
PEY ABKRZEEBEEYWwzEYwA
a¥%OwC E£UPAA zi v LIOWE o CRAWIANINE ! CaE BAY Avi Y
3 Kk %i »
OwaAadvapECrOE ¥, (CGEAUW-
AEy v ¥%a ,y4 309 cdBov0 § v
Gév )°LLE A&MeEovEm YO vimEamw LAEGGOIVAEACL A
Y°E OGwo&A50yv CéH%E xwidpAO ¥%Av
viwg @A Lw
Bt ¢YwLLA Ay ¢v ECz %! Owh M@gwnACo Cu ¢
} i wad{d¢ i wkiAvz
CowuE ,¢EAmic &2 o |
1Lyo3 Ev¥z ¢c¥%z UOé y«Alu VOwW@AD ZaAAGLLE ¢
Y okC swi AG wf Yy O
a°’ o, 4 4ewWAeAnY
| %0 ¢ %3AzAVE Ré® A 0 C ik &4 /G803 & w0 Aul ¢ ewa
i %0 Az ¥%-pluaBkwd: o  BADPOEE CAWBRAFMSIYW YA AME

» Quebec
~ lowa
- Ontario

! Hurricane Andrew



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

i dWwEWEAOsL a¥%Ow, 0 Uew 1) °yL AEGOW WO Y L VE ¥4
¢ CEEAGRYOpE: 0 WEA G ¢ v Y8 v-asa0a), @R By 1y | &AW /A |
}AG %z Y ¥%a , @ wé dV AT  EO B V1210 CWHI  y -
CowuE ,canndysalijv

COWUE ¢ wil € %0 4 x0ARpRE Y 4 McH BEovdbet~ Qv szl 1 & Odw &y

° pbuod il Yov WESELEY- GBES Ciic \
a°c’ mu, 448{civwA 1

1 %i ¢i % umopEvYy Czv4a4 AWAABE Cé¥
i vVY%wl A& FRLeaVEAW ac° o0 jdwév Cz¥%a 063 vALI
P b o & VAR Y EseeyHej+y waLekE CwAlewv i A atl ¥

1
I STORM TRACK

DECEMBER 12, 1995

Data Courtesy of SFSU
Adapted For This Graphic

a°’ oo ,j4dag{vowhkACBEUOT E

¢!t ECA4BE , U

' Elliot Key
- Florida

- Hurricane Opal



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

0j ¢v GESWY cOozwul O&wi ey B BeA)i 38 ve Omtp U4 ads
) ° brd¥ui Yv:

¢l ECA4B{ ewk A
Cv¥z ¢cB?2 OmMOG IdWE A& IWNE wist AN~ LawadABWBBY ER ¢ w
AYAGwUd OWE ¥Aivawii A v &y AP B (AZs AEE VWY 1IC0v %!
°oE ATWAAGAZ 06C°{£f &éLACACRAUBY V Avdwigd MOipks ¢
| o ET VY% Az vY% | vAGv/AE-é WAEYACELE zC ApLAl 3Giw G
awnly ¥%a %+ Waodd wAs latw AsRGirAE wWI4 'C LRz Wt & A A
, WA CYWEA AEE v WHO | P Et XMz ya°E ¢{FBAARAYWHCAs
vi y iva AA | %t iy %l %Y jOCVERE NSAEELEE WY+ Ajl Ll Al
¢v CEwy ja%w/E -y )®E RaoEEl ¢uftAROANE
PCuw-yv 6AO Az Avzxd 1¢& ¢v ECz. €.z CpC

- T N
MIDN 2AM 48mMm GAM
sn-g'eHT " EDT gor/ NH ERT

10AM NOooN 2;;mNJ EDT

WV EDT EDT EDT

a°’ o0 jdwev AdAWE M@ edi V.5%CEE AEéy

viwgw@doag

) 1CAIE Ao - wh EA Z%naswieo O yivd WiewA bWt %{ U
" Rochester
- Syracuse
I Utica

0 Mohawk



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

) CE  IL{H++ 40 LAYy @POE x{ A %Y & O IvikB BOSLUY: C wa
) ° E CitdhdBiv wE EEzO pBLpAOFAWP U %l GRATEA %% OE
AEYyvV %8 46%ECIALT
Yow 1 [Y¥vvAS WP L LOEA G4RR{LOAS WAEWE CH VoW E K6 0A61T CLL A
6 weegwz @dHweadyivi COLPADNVERD Edva wu8v %L ) oy Al
y °LLB UGB WBVA LAEWHVA +swWUE WE °odwzE Awdd R’
Ao d%HEC~ W%AEIT i &AR! ;ALY ¢ UAME &vywl 0 GGEE AC
YL Az OGwlg¢
a°’  ol- 4 dwdeAv
WC 8V Yo Yoy w it CMEAE eIl { E ¥ 0 E@w&é@/} °©goE
YL vl by Yé
a°’ o0- 4 6% cov B A
[y °E viwywi %! A&Yito yovdady vl E&ayAek ¢ owid € I
) v 198CREVIAE Yy O AC
a°  ou- 4 EACAVR §
yoodl+ H %BWR0 QD wz QESAwW -3 -vyAKRBO #@aRp caBEENGU U1 ¢ Y%
-0¢v UACAOIW VEE z 8 ° o e w & @A & Addivi- A0 HD B b TRy
‘WY wé ACt A6 0 wBIAMOAO/LBLILL AP @Gt AWHIE BLEEV D G WA« | Y%V
Ge°op~ wpeéHEwi Ai . GFowwopbidv 0 WRES DRz ° ¢ ° E

» New England

" Great Lakes

- Lothar

! Martin

0 Memphis

1 Tennessee

2 Hurricane Isabel
3 HurricaneKatrina
4 Louisiana

+ Mississippi

' "Alabama

 "Kentucky



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

vtd AOv UAé v vMBVY YAy Ayewalz L EEAPEHEC W | 3¢ v %A { & ¥
Yoyl ¥z WA Az ¢¥%z OG0YyCPPWAEL0oU
w C 6 v % DAV LY |
CpOé vy {,A +CevYWARAE Yalhza V.8 Az QIIHEAY 00 &4t CwWE E
) L oviy@CRevI Alrw+ a° E eOwpu
a°’ oo0- 4aBeovwE A
¢C¥%z )CLLLEV YR CW.zE Q.0 bl Wiw’ s UAN/NVA p WA THBRW A
Y CERewz, DYwpQe Daiu By Kyinwe O/
a°  ou- 4 ,dw AK]
oY Y% WA UX{YWA dowd CEAZUU 6CPLEE BEANR ! Y2 E0d/A «
YLvi uwal@ophv LOGGE AYywWE ¢
a°’ o0- 4 ,dwlAKT
YOVOE ¢%z0OQBRADV LA -4, AHYARROGE A U o 0 pEly §
w C 0 v #4,AR VAR &
i Ybew/E- .y A Y &K v vk PGt +ALA 6 PEMBEC Avsk e 0 A G
) °E ,BwAycwsz CbhOé y AéeOp
a°’ ou0- 4,08
YOE CAé Ywhid OWeRwe §@ARADNBE YCECAD CPY WY LA
ac°’ ou- 4 ,d&wWA
) Oyl ¥ Az JOEr Hw Y ¢ @B AW WOBBERE YA IS vC Evallsl

A

C

' Melbourne

" Victoria

- Hurricane lke
! Galveston

0 Oakland

1 wayne

2 Michigan

3 Washington, D.C
4 Cyclone Yasi
» Queensland
+ *Alabama

+ Chicago



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

a°’ ouU- 4,&VAAEF 2T
Y°CE a° o0 P dewezy UAé- BrsgdARRAMEROAT T € Yaw &
a° o- 4 B i AT
Yoy Ayawa° 0 AGo R E @&V E WBNAGWRE Cé° pA T dwa UAéY
i v ¢ weé¢ tvseat A YAy Ay chwdd ABYE R YAl © B3 zL
1 #+$+wlL T Col, yOMILL C ylv#AIASR o @ 0D & Aedy 0CALA a R \C
0 Y8 w B 05 G- wER BG4+ 34A ¢ -WAC-HIR+PROBC B H e A AT wA wa
g/ ely AP Yye cljutCinye | wC wele e §1 ABY « @G- £008+ ) ° 52
Y°E C%vAE, wC{uo6i
viwy wbDAARY
CO 2v,kr+ v AyBv Oc BBt O wEnyv4 Y Av WAAGivA RDAT vV
) 1 v 19BCHREC MW A
a° oi- 4 G AY
CBICT LLAV, uct¥w AYé v Oowew y&{ ODARPWACED Ew~ Y
YL Az atl vy vu Y CEAVEN wEREDELD V| S BEwEdv VA
a°’ oU- 4,mawie A

' Hurricane Irene
" Hurricane Sandy
- Atlantic City

! New Jersey

0 pPennsylvania
IConnecticut

2 Massachusetts

3 Maryland

4 West Virginia

+ Ohio

 "New Hampshire
* "Maine

* ‘Rhode Island

+ 'Vermont

+ OSpokane



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

ECz -GEAW Oip {CRAwadweg ¢OwaCuUWA U? é%nNaaU
) CEv: Auvuv COPei “ite cwiz £OWE UEAaH+) E wC«?
wCov#eva 8y A
HWC 8fv ¥ YW -MHECI8LG Bwe  Ast wCov e Av xAp« %!
) Lvi Yy
a°’ o- 4 ,dRGEAA &
v+ #%{ 0 wA 18w Ao CEEA i+, VR Co% A%l wCYy LaWRWIDENAD « ¥
Y°E AéOpu uUév ¥t atl MAMART Ay A SO EE iyo{waRk
a°’ ou- + ,d0ReCHA 4
-0 %t a° aQ i dedwyérwCAWALCCAEDP AYYFA WY wAE YE
YO E ¢ A2%ABR +gwn UVOLRY AL
Cywo Fu¢ y@®AT OV %RE %8V %Y-(,€/Y%z AT {
a° o0 jdweAl{,¢BQU
) ° E- AR e WAaRARPE: Wt Ai y UrsopEvYy 1 uCi A Av
COWUE ,CAMBXEAW§TA O6EVvyvV
Opu uév CéunuE owumBewny GEw.aAdvE
W %t )°E |°y©OMz aveEewrwChr Af
YO poAuUDéEVUTE ¢ ¥
a°’  ol- 4 GAEAWIV A
Yow- ey v § a° LLL%E % AWNE BERAY QAR O -%LE WXl Kz
Y CEvVvY %z %t Aédpu ué
a°’ o0- 4 B evwiAz

WEAE - | A
"

é
AC §£% ey . V0 B A B €

 Hurricane Hermine
" Tallahassee

- Scranton

" Coeur d'Alene
01daho

1 Kansas

2 Missouri



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

Veya vBipo°ywaACy %3 CROEH4 il za Tyiived A0,
YOy o ywl ¢ YA zwWeEBCANwREY 230 Wik Wil 86w+ +
a°’ oU- 4 €A COWBA
6 wé awlyww SCBAVOAVY VA iv A{ + 2%d w8l visfeEeowa P b zUAE Y
Yoyoywl ¢ %z ,04PAS ewPwpilie i Evw &8k« YHLA Y)W- E ¢ Ya:
a°’  ol- +4 B chwiA 1
6web@e OAL o0 j dwée v wABDE § w By ragRIie v &
YO yoywl, X ¥k 0 We z Ve A@YAYL §3cmiad wzC yw AT C ApC~v /
) CER aizaAgOwpPar wE£L 9TEI 6/
A Ey-v+434 6 A Vv A
C %z OV Ez 2A By AYdv ¢ HACCONGEA Cgwa D (& ve oLt
) °y°ywu
a°’  ol- 4 GAERNIV A
- wE 2Ali4 PHE KE BewYy W Wp cHA AR BREEV W Gidaro [iv Y
Yoyt Az %z ¥ViepAe LARAD A
a°’ ou0- 4,0WEMAE O0CVYV
y ACPLA QY %t YwARzv a° ocQwiaW@EVAic ALEEp 6 wh & 1l
%8 WYY Yo ¥%z0 1WAPALEwy VA Ob b a Yt Wi shlly CRDA
WCsFe Owpu %O0CAY Iy L9 %ROYWU EWnz yCéywEvwhey
) 1 %l aAq{wEr~ GAEA ww-A £i ¢
a°’ ou- A
o LL A o LIEAYz @6 wow Coo +y Ol ywdikizda  GyAvpiek 878G ¢, © € ©°
e Owpu Cawzewb! WgihBEE@P &8 ) ° E AW AJwed 0 v Y%v
YOE 6T WEE Ay U Avd°WE § °C

*Newfoundland
" Labrador

- Nebraska

! Indiana

0 Baltimore

1 pittsburgh

2 Westchester

3 Long Island



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

a0 ou- 4 ,dAeEaAR
Yew™ 1 1 A%z | A& yAzBwAEWzaCUw) LLAwWFvV aEe vl
PYOE ¢%z CphC
CowiRvi-er3uenf o wihe
y ¢ Xd {EWeéohkry & +%PBawpCAt wyvwAi 0 wa BM®éeyut | %
P b o & %ivBCAEReeH+HEHj+ © CAY% Aneaed i¢ wg eOwpu COt
0 wa A-Yaw, 8Ad4w O
CWE LWWE 6En - v V- 4,%AYVAWM%A %L 1 0 N Hibt BB 3%bw 428 z
YOYOE ¢c¥%z ©BAéEYLWEEGEAI
20 o U- 4 0% v 2
Viwy wid wWeANE yé AR Lwry v wBsr Caaza B)Oéwy ¢ #uj
¢c¥%z UOé | Ywz ¥8G0 &P %0 A ¢ tovrseiiy  Pob y Vel vWHEE Yy Ay
) ¢ E VAT §£%{ -UAWAEO #H4 +asely ° 0a ¢ %z CphPOé Uév )°E
4° 7 ni- 4 GMEWY v
- ¢V ECz c¢¥%z UDé; gWwdv aCé BwaaO WA 0OVMOLY Y ¢
Yoyl Az 2¢cHne BQP z¢ FYAAwL y j wi Coilywi
CoBRj%EvV Y% c%z ALUE CPOE&
wC 6 v #eMevAlyv A
Yov B jeCve AQLLLLASRCTE £ +EN CH v %o LL Aw +BW BBA AT €
) © EG ¢ dniz GAEDW{LE YAPVIO& yYP Ao dc
a°’ o0 | dwd8¢guqr ECu
OAO:- Az¢; YCARRBRE[VIwWEZYY vE g RA Cz ARG REAL° ¢ LA &
°B [®RWVCA v °@CA G Wit WA jCWIAvEC Ul %t CEAQ w-
) 1 v ECEHE Sy Y1OAC 6YC U
C ¥WzY W CEwBRWEMOVY % ¢z N({/E CpbOé
ac gu2pdWEv T

' Everglades

- Miami

- Fort Lauderdale

! West Palm Beach

O Florida Keys



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

%z AéYwLLLI ! ya®§ %aeys GO EBAWRdM&n v %é ¢
YOE UOGé a° oo | d@e yBW zEAay 6w U B4SBY, z%ly Al
P CEi o6-ACHIavAIEV A
08¢ BB UTAY
0 paC §ABey 4 DYA CHEE Uy ¥%& CEAD w - LR GPAPTAARY 48 v %!
P broda i %v Y
a°  ol- 43%EBewAT
¥, ACAVZL Wiz + Bfao vkt yAReWEWAA 34Blv
06C¢Hhzrda{, Ay
v EBEOME © ¢ °%Sve Wzt C1AGOH+EM| CravMADy M ww-A° A ¢ /
08¢z CEéERE xAp« YR YHBREDI) G&Bowmwd OCE Ad
#) %CyvAy L AEY Y¥-AGWNe Wk REWRLN YOk Wil sy AR ¥z
Az2 ¢EAOW: WHCSE ) Al AMv%whé VEAEGWF i Adzh w0 &R
¢ %z UQOELLL EAWAK 2% WEEE i\l BRWEFRGHCH v 06 A (
X Av
w C 06 v #4088 VAHT v A
O Bul/Y +wE£l TY WA v ¢ FuzA o(RGEE Gl & YAWEL Y WedAa AgvYaz
a°’  o0- 4 ,0vAGV
BA{Y Ao6Ov AANWWMEG D wivALilGAKAIEIA 4z, 1ot
| CLLLA%«ACY |1 °podce%u | wCy.BA®GAL UEE &y { Clz13A
) °BEE Ry @t o yplERAywepi | COWUE C¢w
a°’ oi- 4 ,dR2AwWR
UOé vy { Av%yw AyovpAsoeC/EDp ~ 956 WIERIAAUAE ¢\ K &4 3z ACYy
) °E ¥%m@yc BACOCU
cwul 3%8&v Bl (OE(, AT { E
CowuE ,cadadddaxh A WE =y ¢

PE UOé Cévywa

c’:03

» S&o Paulo

" Rio de Janeiro
- Darwin

! Katherine

0 palmerston

1Delaware



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

v CLL BRYysEsadyz CAREIEQU Vv v 1, WyAWLid-AAdaLe K vewiE | <dywie
UCz ¢ vWAWAWPGEF YCAOI ¢OW{ £ %8 v° &2 LL)L°E aCawaIivsr
)L AE WE&vRAo&Er C.- %z %t y Cécweérl &
CowuE A AcASAR]
wi é%ij Cz%a OWALAECE n@aphE®IWHEZAEN ¢ WE &i
i eAT 0 ¢ CoBAVEEE V%Wl 6 AR GAEGHW 6 § ¢ ayq A %48
Ev?®/ Aufv tevOwpyue CObz »9BCALY.ay p) B E&CH Clav
w C 6 v #eARevA Yy ¥ A
tyo3 YO LLLE UOé °é%tUAEAWHA %A %8V
y °LLE O0COPE£ 0%A{ B0 Yt+Y%iv AlYAHE O O HEWOR Y Ayl
AA w1 6 Exy RY%AN A Ahe wabyww -8y vAij] ¢o6Y )oyo
LAz | °E wé¥%Aoi i
° b 8 3G AW
g °LLE O@G4 LL PhHwW 3¢ vo waniylL E 244 |, Aywisd L A0 ¢ °©
) 1V ACsl Wé ACHIMBINAYIWEY T KEY v
a°’ o- 4 ,AGEMA A
CoCEA ¢ WR WREEAYZay EAGNA § Bu CAOIVAL A A© MBLE 8 v Y%
YOYOE ¢¥%z UOé §y WLEDAUR- O Baw: v
Cz Ap-«+ ,&Fg ws A
Al 1 %l AZMB-WO v Y aviAede OA€ E A alwasy. 8l 1t
Y EiGEHWwuwa AEywA] | Ci Cav %
GUCopA Gv¥vwz y4 & Bxzb GFA e ,BEBAU Wh!
0 wo /EADB 3T |

* Montana

- Western Intertie
- Morang

! Enniskillen

0 Dungannon

1 Derry

2 Coleraine

3 Ballymena



DOI: wz O{f£%0 ¢A« COC U0 vl
BAET 2 0R R, wa ¢éAN[RAME O Yo

OWOULLUBHEHN Y ABB YWY @aBywi ¢c@@m%w~ y 0Ov¥%wz y A&
IR AR ATNEER 7N AR = X A
ac°’ ou- 4 AEROewA

Y%l Wo+B Yiemy¥Wz UOé y{ A ad¥%z ¢ EwWIHw WA :Cywo £

) %¥ey O0ACOCU 16 ¢¥%z CpOé y{A g¢ vy a
a°’ o- 4 ,dReEwW

OWOCECU (tE&wé&vz ©I9%{EWVAPWWEBKUELwWa Fu¢s © ¢ °

) °y°oywu ¢ Y. lHFyWPYzi °CB/AZw - ¢ YYAA ©)

At viety CAwCyV %0 uBrawen sv@Chwja ¢v ¢ %eEywl £ 1|
) &Y E

B

DAL 0wo &S Oy VO YigEAshod,

(X=2]



DOI: wz O{f£%0 ¢A« COC U0 vl
BAET 2 0R R, wa ¢éAN[RAME O Yo

Qo

-+, @Gou OwaAOD Crawn@gHCRyBosl &1 A Un, ¢%

-+l AvAywi %l °¢E°E Ve MSE W% Erwz UCz %A



DOI: wz O{f£%0 ¢A« COC U0 vl
BAET 2 0R R, wa ¢éAN[RAME O Yo

S+l @WGO] %l O9GOE iRk BEE % E!wz UCz BAE

BB ADO w8 ABIWE o6wéoyv O Y

S+ h®T Avu{y % C. ¢
T h B AZhziABW AXSBED PIACHCU

#c¥%z ¢-wA%uee y A



S AN Lk it 4

DOI:

# ¢ Yz

wz O{E£%u ¢Ac«
BLAET 2 OA At @a

Ay ZIAMB*p p i

Coc u jvund
¢ AR A O W Yaqut

BWiE

w1 UC¢AE §

O

D



DOI: wz O{f£%u ¢A« COC 0 vunb
WBAET 2 0OA Ab, Ba ¢ANEAME O %o

1¢ GWAAO %8v y¢ 6fweévely

=

W WORA ©51E EENEA A £

-+HROWUO] %! xAO%U &%0CUKAAMOOLUVDIAE o CA ¢y % %



DOI: wz O{f£%0 ¢A« COC U0 vl
BAET 2 0R R, wa ¢éAN[RAME O Yo

-+kO0wuoj] % xAO%r DWARREW-~O& wyE EWZE 8§ v

Power Outages % % on B B B 00 B B B B 0 B B B B 7
Road Closure o o i A M A 00 0 0 0 0 A0 A B 14

Irammlssi ey and POWS® g i B B B B A A 16

Responder Communiciions it i b g 0 0 0 b b A A B, 12
School Closure [ A A 0 0 B A, o
Warming Station Required /i B 4 B 3 M ©
Sheiter Required . &0 & 0 1, &
Phone Service Outages A on B o b, 5
Water Distribution bssues &b o b A 5

m'm’z‘:::: M& 3 &stmummmm

#HEMA$- + ,COv+ale wz %t wi e A CAGE WO XEVCAX wGy v § v



DOI: wz O{f£%0 ¢A« COC U0 vl
BAET 2 0R R, wa ¢éAN[RAME O Yo

A~

Ov¥uev Y%t c¥%z ¢OPpCE&z(/(f A« |
OwaAa@vaBpECrGE Y,(-CEAUW-
, . BEA{®BwT
| AE BLL BC ICW & 4 2pClLLLERVACUYZ W ¥2)5- MM £ 1B A £ v &b © 84z
Bl Ov ¥%awEl Eyyne B & YAV %68 106y 1A \& ¥ B i A
YW A8 VeOHe @A CASCY ¢ %z UOBRBeoIEEVIR § © E Ly
XxAv at Az
aOv A8 1L v 1%
Wbl awily ¥%a EwhvOwyv Adt A whid wAVALO L v Vi v WA E
¢ LCAE{CEAvEEA 01t Az yCAj wz tv?.#HAncaj UA¥¥.
y Owuwo-wA Gé°op” ®w“vAE! o CoYLERE%y { A
¥ O O0$CEV YA ¢ we Y VA §£ P 3E-alo Ag A

41 v -3 VOAREA®D 61 E

CVAAS0 BATL
OAWES v Aav W+ @YWy alhAk y,o BAOBBIZE LwE Lkl
%8V WL Yoyl Az a°pivi-vadvomeEcd/e P EOMEGE Yot
¢czU@@ €6 Y ) ° ClA1Y v¢ EFCHL BIo%A Cliawfidaz (Pae&bih 8w BORA é
vBA  GAORROCEHRZI oCCtAM A - WA {WEz @ vpr WOl tv Ri£aztAcaw & Owp U
) CE +EYvwhERAzZV B! @we



DOI: wz O{f£%0 ¢A« COC U0 vl
BAET 2 0R R, wa ¢éAN[RAME O Yo

6 Cz 1 YAl ¢ - BW %A
6CA y Owo 848 \COGRVETIEY k¢ R &BBHEH & w-
i i VBwWA. H VWi @GRwWwLAEN ¢ i P AB Ciwe Av 0
© GO E twz Cig@Qo0BBW! ¥zv o) VLA D oA W YW YMEDS é
X a¥%h v¥%ad v eOwpudA¢wiivy 86CAv CyEZC (
0v Yaw £E°4/L v Y Fhu
L%y Yy C§UE UE¢AE Cyvyva v %wyvEr ¥ eovEsw/EY zi® |
Gwao Ay ¥ C. %z y Ov¥%wEdy O wipwhzye AEEC YERS M)  Govi I
v C- w2y BREAAAgDiIiy AEE Y ¢v %C /AN Aiittvvs AR v YQwe
Ppi OAéA ACYEewGAu
LW &Y ! WAAE Y %WEv  Wi-(-Cfkz AT {
Owoe A, AMOAAT
Ybvoulu ¢v OwolLL B4 A wWwahAVGHBLRA ¢hiw .0 DAHT v ©° L
Ai twodv cwefv OwolAwASMEOWIPEV ¥y TEAUW
X Appa Adv Bt/ RLIELAR W O & v@swoAly ¢v CA#z Wl
| %AE O %-awinywiChe 6 0 WED QWAgwMEY ap~ § °0j) ¢
alyi 60uY wywhds yi G Aypwii: )HIEA 5@ Bw ADRA CWiz ¢
CER v 6 HCH A GABEBEVVHAZ U YONBENRReES EGAVDSE: COwl £V Yy «
#1 O60$EKm Ooweényv OAO.- c¢¥%z UOé YeAu §y

6 weé otyE~ CywABAHA E Mzwehz wh %A AGTVE %sv ¢



DOI: wz O{f£%0 ¢A« COC U0 vl
BAET 2 0R R, wa ¢éAN[RAME O Yo

i WO E y CvBWRhowz ZHFECIOE cPueCEAT wW-
Gvep{AYp BAv
Y Conba¥p i L y. {4A 0 W aA vi Cz Apavaw@ wwo Bhwe AvAy C
Y%l waywid AEC GvAERD WAGD wikBEEX! AAYvW§ BLAE
CWEMCY%T §y AT { E ¢ wEAh A Bpax i C prARaA° fy:{ WAA AjJO ew
A BOCAL 6+Qy Yo CO BRI U e v YA A yw FBECE ARIEEAJCA © P o 0
P EL Y%y y | YawEic Wl o ALAE

, . 46wA wnt CzAp« O0wAv¥ w%LADBAER BIHAE Y %s§v %l ¢

Uz,wi dkEGE
o yC Aj Ay o weE ABoRiaviit AR OpetAd/ owA awil %UCE 6 (
L ICHI agawEmEy O] U®vif CACORP BE ) O6E y«<BWY V
} Yai CELVYARWAIWA BY] SWSEANE{ A%z | Ov %® Erovp° &kFa A



DOI: wz O{f£%0 ¢A« COC U0 vl
BAET 2 0R R, wa ¢éAN[RAME O Yo

25

T
R LA

X
#x . doOwh @2 wDEAY GN8N MBRo ATWEZAICCPEPH 61 E

+ YA« Wz
& <Y °LL4B-wrkt CEAT %U YA« Eg Bz CUMA LYy AyLA A @
W] ¢ %z Al 1 Agzjcu@ AW FjBaaich 2@ A v &1 B£8R 1 %A U



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

W€y wwe A V¥ x| Vo av da<@uwdiey OAz0y b )CPExR cliNe
yAC OvE wawo LxAY %t @ae &XECLLA Gv¥wz Gév ¢Ewae
o LLLALLOARjGVE BTy 06~ Aw Ywphilwily AL | ANEH 2z |
0 W& AR, zi GAvz Al By AT ZBWHR WA 6 BINC By vl

¢ weCA i B w ERORY ™ Y Cwa Ay % x%UWE xj Oweéan

§ %, £ | BE¥vz° GVewa Wehw Ay &%, £;0)WR RECYRE 3a%Ry /7 A
%L 0GADV& A ) ¢ Av at Az E Uxn %t A6 wAZRA ya4s BV Yy

CEf®mWiee - EAyzARWwe | J)BEMAz vavw.QAC % elRwsdyd&ak Ac?
PEY C¥%vAf

tLwzwAEWU T

wWE Uweaef %y wE eOwpUweABw z w000 R wP WY Ey &%
Con/EIE §y oCA Chatwe%nj EOYT Ai | 3 WA

PE O0AAWY wa

° AEU 40¢-By¥a

OAéLLA AvHw EWCAFYWRLLEU %! . bBO-EFJWIA OV w2z
YO E WABEV« OBEW! X EGAC Uy BAEXDC O %% a¥

YAz avyiua ANMBME AWML EAPMBaCACH TR & & e B4 Ykt

+ BB wWayY ¢ 4BE WEY YA
A0 e v A0 BB E DG W AAWFR EA00WA (¢ CHBBHA % (v
£ 2A6Y VAT B °yeAH o oty A B @ ARZEW A T { KO w s O
4 03B i YouwlswmCy &

I



DOI: wz O{f£%u ¢A« COC 0 vunb
WBAET 2 0OA Ab, Ba ¢ANEAME O %o

53 \;\_"

L. A0WA Qw-ye %! O0CA DAY E%USV %! ¢ Y%z 6 WA:
+wQEz4 %» 9

alBOpwr cOugLIBE @RS 1%0] CRBL¢ %! J40eohLLA &%z
¥+ 0% KAz avwua ¢z CpOé y Aécw~ y1!

5

GECA 406129

/0



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

v édAi Y. A@aAvusCop LL L/

y tvidw®AO%z %1 O6En
yOoOE | BLw/AE  Bw ! WP A Lnwz

¥ 5 0%l

e o e, b

GCECh 461 8dAi y 4%z, ®CEpPA Chwz 5

UAEY VHOL, T
WAE Y vEAM-GUAKE %1408 H%: %BowaeE %y wWE UGCOpA
wov UCaG@RywA°o CAWAzAKE %0é aGwoANAE/ §Ev Cy
“ew™ 1 Q® E6 UwHBw& Y CyAle ABGYALY AMCOBRRDOCT WwWE ©
¥ -, OBEAEfCAL ¢

3 v «
Uk By
i b '-" / ) ; : |3:
'.'v:'\‘ '\'} . . .‘ : e y ‘
v N : { B o | A | &
%an? | § o LSRR

KAEY v BO, obA &iivEZ 5

¢ 4 3%C«aBWYY

/1



DOI: wz O{f£%0 ¢A« COC U0 vl
BAET 2 0R R, wa ¢éAN[RAME O Yo

| ¢ %z 6 WwWAaABE Gy ai3.0h AR z06r CAv3a G CCERD i, B4C4 E
PE ¢%z CbhOé Vv
i zwz . 4A AT
C %AdEE Az | DBIE+ HOYWIOSA £106 W A A A4k 0CECGH %y W™/ Yz
We VAIREEE B * Wiez A D Y C AWRlYy A WE Y Xehkz 06)PWHERAVZYW z %A E
¥ -, 0% BH VW4 WA -

, . AO0WA WABAL z@EA UAéYy BV ©d-oFH EEwa %uCE 0°E
OECRA400GAY
¢ Wa WAE °E vy § %k? € &EYEySTrovMAN eR2va? GOwz v A G
PYVY¥% y¥%a AyEMelld wzayye'l wa-CCAE vi Co A
“EEN4A0UAS
it 0o /F AxGgEADAGHNAC O Y2 GCOPA d%z CAEY% ¢
Owe AYAEBAZUE v GO Wy U L AB B W AWK HE v CF 1dclndy - %7
CANE T 6 Ern . v dad@domicAEBOgCay GésvaA° aa CE£E
| +¢v  BCAS® %hic YA plEEC i viEd ¢)- ARL LA wAd - CEWMI L A%
$671 E ° ¢t | Y%w/AE- O/WeHABLACEE (Y B Y346 BwW REY.z8iw &
¥ 4,

/2



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

, . 4008 %t %CEEU- /i OGEA &%z 5

Adyv¥%d0uAS

) °© B AVA.VIVATALD W A/ VB O 641y xwo AgivE & ¢av y{ A
Pprodwuh Y%v¥ée++«CEAUW

CzAp« ,0WMAUAT
YOE UOé CzMApw- 0FwAOAID Yo MAE MwWweAE) 1C & [k  §
V °phb«¥%Ca xAp« B4p° WoR yivsul 6 Az | Gvo Az | &%/
°pbo/Fa GCAvavwAANE JHw YABEC DG weawey A4 b GYE v F4 { A
P¥° A«vAu ¢%z Cb

AwaoAAeEA{ CT %V
CeOwpu ox%hz VI Aok CPWvABED @ %0 £ | Ovistwz © ¢ ¢
PE UOé awoA%UAE

UAEYV HAWU RCE
| ¢ %z WCE ¢v ECz UoAANE -0] B~ CGEEQA LWAEY Q G4E /
Pprodl y%ao€EADwI ¢ WouRBy®Oe %A aQg2zy WA

YAEj4d vl T
i ¢%z UO0é y{LLWAvV JdijcwmlL L LAWALCE Az pLWLRAAEY
PE ¢Artdwz ¢Ewaw
¢e BERj %s8v Y ¢ ¥%z(/(AN{ E Chb(

00,j. 4492t B4
Bl CH%ULLAV#LLA ¢z CPOEEL)] Y@w? CUMEPAAM C«wlLL
v ECz at! wae®Rew ¥R EQ CARUBI Yt A P2 ¥4£ 10 iws Vi B4 AREA

/3



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

1tyos oF y{A ¢%zEEpPOéCakEv POKvc @2 At AEE
o &°yruz WA Az CEAuUw:- %2 +%Ay §

i",,._—hkh
Ov oy wll W%hBiuc %z BEED) OF AA

(VAALYL v-13-
“BLwWE& VAR KN ABRAY & OfEi GWEC/PIGARYAE °I B ¥%zw i % UAé §
CEELKE cBET T %yuoC B«ARYV IEzZWI APABBCTI Gz &L w
At vaf awoo Fev auACA%Wz AECOEAY{AwRwWEE
| ACét wi | Ecwe A/ Il GWonelAEE Dy AP Ul Hpedivi
P %yj rtA«y Az v¥% CEW %LwhAwWAY | P AE WABYY By CAR

/4



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

l\
"\"A ' {
¢ =
, LA WU %A ©OAU %8V %l OwEAERA- B %voeC A ¢ £~

© EOE ¢wuiU¥i %8v %Y{O(-¢/%z AT {
E¢vaAAlL BvaSagd ¢ iCcwd whwe &Ca 3 wiciy EEvA&av y °¢°
g vowd Az vy QwEygweEwAg %y CBEA GBI v AR:
) 1CAIER ! &Y s yau v ARG WOLEW - WA A v

°bé, uBbBVE -
WEARZ - ¢V% UC°RoyvwiAMBA«IHRE WA ave&h L § ©°¢c¢
Ppi O67TEQ0 %w  vi% OGveoyy %uAEz.y ¥ B wCOé |

Gwe £ Adz .10 WwBWEC A

YE V ¢V %Az wYWRA vt A wpan i AVAADzICl  Adewiviae A U Aé
Ppi 67T E0 %“w t v C6

avywzamv-104-
PE VYE V ¢V% jVywesld Awkwdwds¥un ¢Buké I

wiEj] ¢wa?l %z wvwi y (AAwpEvV A

y 1wz ¥%OLLZEC¢WEWDILAGE ' ACKUVAWMEBL EWATZ ACO Y
e@EE ~ Eéw~ ¥&p £6 yyw exw Ea liowAdRy \ivwpuBEAwEsipeal)y s A 0 v
' Sensor
~ Rain gauge



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

CYECHvOy ¢ phe %} AL AEBBE BICCHRE V CPAKU (CAYA x0jA 2
) o Baw@EyEwLULERE x j Oy | o Co @A QRBIMALESOCAa ¢ wi
YL %E Y%~ Cu § LALLLI *wz ¥wa%Oowh L vy Gt wi-AvA
) ooy ewi  Az° ICOEQ¥%0y wAzZALGA W & LA
i Wy wi Wby OupRASEAat Az e ADAR 1 AQCywa BarsARl o &-GAEE” Vi h
Eew~ Az %t wé{ Adwjzod Wakdeve vaAS N w vExA & ¢
i Wi 33 veHWA Yew i Wl weYo £3 WwWDAwWAB UG dwz
#0j ¢cwoAviy y 20A 1¢ WE A®{padadnGn £
B8 °ppi E&Ew~ QICHA &evp WA A
A« jv¥wOw, 0 ¢évuz @U0,év  ¥C
%z O] %C8mME y @Coév %UCCAE !3w{l °Ew
(b, .3Cywiu¢ a¢gwz %t vi Cbhbecpg 006 d)wOw, jiv aldw,  w ¢
yCE | Ci¢AABACz §y Cic¢AABACA ,f-wBOw, U
UAGiv | ¢ L L,Av3 dAwlalwies Merg vty z O{ £%u  j v %Ow, U
cwawA Gz A AvBz MIANBD BE€EOéEY° BWCAE Eyv?
CFBEWY W« Yov WE Wi » 1Q-°% £} Yevet UAN) v oM ér 4B AT (E
BEv%QwChré v %CBEREY ¢Evz v ! vodES &w 1A G o
6 wLL Webtoivhowjedge & & 0 § wHWWE ! A n AT CoLLVAWVL B¥i »
165,C OMAECCH ! RGA Biwa/Ai - 1550 3 FoME CRPEE . BBY v
y¢Av AcAAC~ UAéy Az

 Atmospheric circulation

~ Radar RAdio DetectingAnd Ranging)

- Laser Light Amplification by StimulatedEmission ofRadiation)
! Lidar (Light DetectionAnd Ranging)

0 Citations



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

o ﬁﬂ
= ;
o e S _R_M ¥

FELFESE ST F PP PP PFFF PP IS I S P FFEFF PP F

|— Dickogeea Gasclogical Hyrdromaleariogical |

B8, 4+ + +I0CoiAzj VuAOw, 0 ad6o, 0 Uv-RyWiIEVOPE %l V¥

7000 70
=
| =
6000 [ 60§
% 1
£
< 5000 - ’-En 5
5 4000 1 40 €
n =
5 5
T 3000 1 F30 g
o o
B =
— 3+
o 2000 4 - 20
2 =
a0 D
=
1000 4 - 10 g
jak}
2
m_

0 * i . L0
1930 1940 1950 18960 1970 1930 1990 2000 2010
Year

B8 i vy, o v zEV y oCo6év HUGCAEE! " {0 ¢Cuav A:

COC U0 jvADNT Uy GOy wBMR E A £
C¥%z Chpl Wt
| %AUput AGE A@%E ¢ myde A%t COC™ U G REMWNE Ul EEavAivd \E
¢-wpbE Az ¢%z ¢bpi ¢wCy OGVACU | ¢ %z

¢cbpiac¢hwmia %t x%, 0 COALCAGBAMZAY GIBILE ¥%E Ax?
|2 UEv ¢cAE HiwB@dwHD 0 C e Wé ) jYPUNRM AU%T Wi ¢ R@ Vv

0 -



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

At viav § Ao 8e¥ME g Al | CYhayweéevyy COEWECA | ¢t
) ¢Av ac°E
Cha &G A, (0(,
Cy M e ABAMAVNVE Y AZUEROA O CA« OBDWwWa &z v CE
Aéy Cwav yvyad Colvilj AXKH vk CEwvoa£G8y 2Aw A E %
OALUY EM-ARAREELE vEEOVHE L V& Ouvp )P £ Baiit w-Ev ¢ A«
Ay weaw i & Al EE z €y weANEW @ Y OoL YAC tek §40 vii [£ Bl 355PWhe & ISARAES
Uy 6 &v° B b E&EG B Gcdv C ZIA PAWREC w a YAN BPisploihw £ W £
0 wB*! Avdt B vi\g WEE 0 wdicadv & walvaedrav € v & £l LAE |
P Luivhib ¢ WERWW LOBVAA X z wE @i ¢ & v GEeWE Wi A £
Ul WAGE Wiowedd 6 «ER0 tGEP C{EQAGE Ty UG H GEO w3
y é YAWNSGAES V6 vC i Ak« | U ALNCART I @i wd ¢ ZEFw b &
} ER W eV 70 Svwe-ai@az vy o 6q v 30 v i A A APj« w A
Bt A« | veaDw¥i Qv A BE apAeeNwalivwaansl waEw A
UCUmE Eéy y AxeCilp'ALEGg#BY Gb bl icphLi Cad
ChHoviRe: aéAf y Czva AY ww 8vepdow b€ v B¢ A Ok
cwada CEAUOw- ¢QVY -¢c B2 AEP W) @VAWA CEWCS § ¢ %y %l
tlwaév AzC#-plevyopbpl 0 *AameAEAAVECE o A
y CAwWCA |1 ¢t wliuoév at 3%uo &£, jzv %wA-E whw i ¥at wilC A
)y °Ewzv bvt | ACy Cou 2
CBnvaz & wahg vwzwaleppicv ounY CAWAMOBB Al BEwv ¥t
P ROwWa yw MU WE jwl , EUE QREPE fwéoyv | °©
B 1oy éwyg Czwhi BWep ABRERWEBAGPAED CAA
L Yevee || CHavEL AC§ Sy £wgv CEwy @G awheav oiwAlw.
| i v @wiBBuae AjvChka AL YW BYIA LW L LCA W « W 334 zIL Lwl - Eyv
UAéYy EC~-LB ¥whAplLdrj € WADIAV~88 kyz@ai i wa-Coeww LoAMWpALYE
YCAV T 0FEOWE%AY Awad WAEHE Duwiuw & 6 piC
CA« § COC  u Ocavidek 1 TAUD ( Y4k Wi ¥4 FOVE & F/A IR 3x owi 5
) °Cait  E caveABAv  aewidd oW YEPHEOES Brawsa: UA QU 6 wi o 3

- PowerOutage

- - Blackout



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

a YOME 63kgAKE ¢ A« | vyOw, wAUAE @A [@Ed BRI~ VEf
51 A0y
Cuwwiz | %0 Wa vt BANIWAECC HiyYa vg iz ¥4 C yC OEAVEATBW 3% 1 A« .
CEwWY | WW %30 0IAK & CuAIe 3y IX¢BIARA AJA elyO waALQ Iy#)a)v
| 0] C~¢¥vagwhoRpeow GEWSE wicv & &% W ¢ ¢ AA
| Con L L A poavEaicwi Ak s vl | I way3g@dm i 16 FCWE WA (0! wo dv
wé ARGWA @B A va gwA ¢ VAYY o4 @k %BWA-0° E
a¢ WAEVCHY L& viva- a AL |6 & LEICYV ABLAT %Y Ai &
YO YAE %Bvould Wt °¢g°E jdE
BT 1 A4 §F.owAzEOPywluyEvYOwWwWCAAEE VCUCHT VEGT
ACGynt ALLA%E | acéo~ UeREAzSwahrwedvHy y i
YL Az °Aav A Ao yiIC AbpG-GLEAE ziiAE EDEY | O]
BAT %o jv¥%wLLA UAéy v Ua soAtangy] DAWGEOC ™ 0 (
) ¢ Av 60 &Wawk AE yRI CEra o ERviviE ¢ A1 EEAAR. Cit %A -
YCAv a°cér i Uévy AZYwA oy R2Os#y Pefichei . uc 36:
CoR emt#UcwpLLI #HEWLLA §$ c%z rrhwiAyEBaly ¢ AC
)P ECHBIAAAL v
0j *w-aév CyA«@ QkzrwpQic wWhAa p B A iV ESX w5 | ¢ ¥z ¢ 6w
A wy Bz ¢viaev wz ACYLLWA[JOAEY ELCEY Ul GBAAE V& v iweaLL LAEA &
Py BVBCA BFCEpattiraeuz v C3 v %O %av oyLILLERaw pylL LAy
YL AOQY accHn ADod wa Cg A «CEwyw ¥a !t ¥ UER WGBS /-
51 A0yi WHNAE °Biva ¢ ovRywabwB,0¢ waw-¢Ev EA« 60V A
Ja ¢ewLL A i vA«v |1 %3 pwil L JOVAJOVMREELABYBIL & Bz $1 & ¥z
v  AvOAaACYEYyWHEXAR) DV 0! B vy AWAEARY e ¢ Cbé
Yo puAEa v¥%v: ¢A« O¢EvuE
) tGw A AR EwAET € Az v BE %Y yCAj v
oV ¥z ova vARE Op v AuBsd W-ABA WCEE %ivg YAz An £z vy
y o Bwzé A« jv¥mOw, u ¢v CI1 ., Eu

' - Collapse

" - Aging

0/



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

oY ¥z v Y # O IC)VECHIACH « ¢ GBMEA £l i@, [TALVW: € P
OV 6 i °LLLE 0vACH jwiulA yCEAS é ¥0BC i vidh kdu 208 A

) L %Yy JE Co-0 X ¥a (dpApCHRic iz v @Aeé ¢ ddCery £p Cwa
y WNAwWOMA A« jvOw, 0 ¢v GEvaya PoaiVAZ 0 A « & £5wvEz
U ¢ E v? cavA- | wnywuN %AzAU jvyIOwaawke wA
gAv #Ggd i whbowdu =+

) °©pbo/Fa A¥av eewApAy caMlbi | vOVOAW VI Cé wAwp E

Al béuL o bz Ag wpavi w BLEAVZNER y MWEBWAL ¢°pz
) ° p 8rMERLE R &3V awzw Ay UAwy A~ &z i v %Ow,
1AC pOyi  ¢yv B &LAE ij ADAE wWivaO0WA ¥z AR AEE WCAV %4 «
5 wewl YA 26RO | vuOw, 0 CEwAwWpE jwbdwdl =
C- Buz owzweé 0 G-z ooz Ya{iav YEOMCHBAS. & Az N Y%Al
i VACAE&AYy ¢v ¢UAW Usgv VO CAUGE »w

Cy® E%dany CAf waevCACuU CpCz
i v %Ow, & ¢ wilalyvgalivBaepeod i Awa y LLAwpu 6 0 UCCPE
Ouxn’” U

Wi i e AWl [ WwAGEP-OE T UAY xw, oyv
gaw o §AwBAWwWEwa&&3Iv %O y xw, oy
wij i aAwh ¢ wA C¢CA« yAwpuo 26wl
+¢dwh®éwdo ERA C%v° Aoy Yy Acy %A Apc
Cyvaw z OEvIUE d%upi W%t AC
whly wiawACRyy w@ %t CpucvAURAW AdvEasmic: Cé
Bl wway VAo WL WA 84% ¢ Yov Vil Y mE° & A% A0 oGiEA X O
APBz “ALLE wjO LA IALCT v AL E W U 20U FEA MACHBFWAGIIA ¢ w &
8%« jvHOw, u Vv ChRiwmehva YowWwWBOEE i | AREB & AEL!?
vwpi Y%l AKPE %Y & wbEWVO v BOEAMER Y8 wa CE w

o}

A

A
5

yoCat GwEyYy 1 °9¢8°« jw
| ¢ %z at e A&Wiv vu AP°Ab-z v C& wd &ydwE A wibvd waixl
YCAE T , Eu 0] =+wayv | %y %N

¢l wik 84\~ A £-(0(,
¢v vl &g WpALyAdspall LdAA € wigv %Ow, 0 ¢ - wpLLE | wb¢
U ciw ApWUB 2 E + w-y vB AYU € v A z& avA BaCzYvE (@B inaa) e I vw

00



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

¢cbpl YNMwCOaIYEA ZAXPeBHW HaiCmr | CIEewePvdav Ou ¢ Co wk
6%api y OGv¥ z UAEy vC 6OWNAR AlilvarlyviE U 0 ) 34
Mwé Opu %uv GQGUCUARCHWYE wawC Eza ¢iwgly B CARSEACD
WL L B ¢ Yo%z pAw OHRACHRIBMMES * %1 ¢ YA i ixdv>Ew, £
)L AUy C¢%CAAOG« ¢t wlano

5 LCAMGREL 67 awdAR?! | 0epOndpgiv] név AC«AE

c¥%z C¢bhbpi ajewiRGavevssAye powiadE- Vv Czv 3% ¢V %z ¢V
wz ) ¢ A WA KpA « A poSE@ER iORbawOlu C«y %

| €t %h , aE:gwAwaEv ovenAve c Av yAwp o ®ARERWYV U YAz AW
Co A w HE WBEYEWT & v 2 Cow COF vish@h MLIEO @AAly WAL LAY 3
i v YowA-Y Ay Ok ew U o y@o AwRE A z %5 BWYEAE ¢V %z ¢\
¢t wLLT o é@¢ w VoAWILAYE 1A -Yza fowwh LYyA/E %P 3 6 hg ™ § v
y°éj ouy Az ¢

i VACA-£ ¢-wA OGwio¢g %t E#wluaoév y
vl g Adve@p & a0 0 Vb ip A PWED wWBA 3%z WGt - WRE AY ¢
COEvVvHLLE ucCp™ %t awdvauO ¢v C- 3%z %oér ¢AI
LwCLLL Az C3 %@ *IYA Fovi h AAEKCEW Y2 GAvI3£D
i WARY%EY QoY ABEO Ud& ¥ ¢v ¢ Yaw CwEZzC AW T Addamy Cial WE
y O60VAY ¢- wphLLCEWNTYIHizavpwzA L tQ AXYAREES AN B /5
Yy ofFw ¢t wil @ édv AR yXohaBp B At e %Al p 0 %0-

Cobpli ¢waeEvyy BAEocizy e lECA %1 6 B-COv ! w-¢E

¢c%z Cbpil CAwl Az §y

VA YWl 6L L A YawL L £ ¢y %z v ¢ %CO LLeEAQ~ °y¢ WLA E |
a @ pup i ¢twl smév y Cobpi cEéwacsvy asmbuay

UE °40u° B AE +w- 46¢aFVALATCY [° Bizw Aozl G LAEWZ ¢ %z
@ v A BONBECA £ X BMCE 2oy & Owpla §/ANG 6AOV R A0 WAWA & V %

Gwo A g A 0 wollovA A%t (CvE BEOWRE A « Voo & A Bui A& 22C WA

oV et A2 LBEZSEBNVEA 4° LIAD AudYwz) © LL/E Rapw#E vC o @ évL
AbYAE AEYARBOHA 22804 ¢ £ A e 27788 £@dv A o 0

X Av GurwhaevL,AE] GAME A ° aweAgA- OGwoAvy

01



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

C¥%ze¢bpdswAaz ¢ AP A~ HOWE -UMBPEER pWwv BB A Bk AE£w wy
CUEw®Y WMEGgwil EVwl oév
CYwH® AwCAAL~« A £. (0(,
Czv¥ UAéy o00wEHOBCOH® ¢ VUBLAA AYA pAia 0pAD ¢
uCUy ¢ ¥zwdrQeww AW wAllmkw« %z @8 & W& e w kvt A (
AP UOw« Yla yCantyw LV 3h&Aw v G4 way aiv HH3 SCvAR <
pz00€é Iwkwe A ¢ A06VviAva By Wil %A AE % AZAG & %Aa° & ° -
Oplz ¢ °EGLA 4D 4 Azl A{dwEs Yawzde Aowwp @R F I A wa Av 6
°GLL E 8P §HABELWEVE (JAU|] Al v U CWA%BLEEUPS6 4w
¢ Wi ¢y @ewnE Az T véilC HALjY,L, tviNeERy $EEE z A D%
¢ wal vbwit B1Qavidavd®kz Fev¥%ietUQ 28 L %iv.Oyivw-%" z v A&
Ocv %UE CAL Q& | wABC cBAE v ik JOp BECPHzy Az | CRevBLA YV v
6weé o ywa ! IBAATRN MCLABE U 0WREFIWBAN 03k AGQY % 34 z
V. 88 y°E wYRAAARL Y»woAvA. § =+
ACy QMAWILE N derew®iyywwAfe Ez$ Couo wé CywoLLAv
CVEq z %t Cy viawzé VOGN B4 E¥2ptid EopyBInGEEy WwAAYW A v (1 €
eV %z ¢v 1l atAz ¢¥%z GUWEZBOpA Yindv CoHw AAC-
i WOV©°@u lacyiwu yeatic iy vONE °Ey Wk ¥ v y € AQAzavy¥s - v # C
Y1 %A AC«AE § xw' 6 OAIWWSHWKE C p
Qv AeOplu cwavAaBEdve b} A%y %CDPEUEAT °1 wé
Cwa%AEI Az & %iCpNBBEVEHEC Mz ¥%E i udidpmi yC
BT %z QABYBUAT& 'y j dEo-v 0°y wA»wARGNEWE Az
y ¢CaCi Q&e® wz) WAWAEBV ! HEGBAZ YAGZ L WiN/ASY My (
y a°LE %ALEIN 1GUA veQIEAR U iAWl D INE B vy folip P y&
X%, U CEA« jVv©°Eo AL dwrl Aeotrpwiadlrz yEARLANAHMIO LE B« A i
Gwle3xyyL Tant Azz al°jp plic y wLL A% § B PWEALE O
y CEYwUBaECr~ €0 LLIEA i walzly &dvw 8LE vCARY e A U006
YL Az RAQuAE PBFEW~d UEV ¢v § ac
givd” £ y{LLA Az ELAUAKYV ¢t 0 ab B2 ICIGAEY EC & v @4t °
Ep~) °YyAE VACAIBCHW: ¢ GEEMN &L 2WE wed YK ¢ /
i Wy wi vav¥%Aszv YA pPQosel CAEVBOSIER 8y ACSA] Azv  36-pQlR ACHy«\
YL %Az BART ®%% 0] Az OAz3%u o6t wA Al Eawi

02



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

COOr Aiec 3 A%~ A £/(0(,

Lwaév y{AEdA a BMSAVALCYM eNEWA Ay AYwv A& C- %
Bl BAoijCa Az ad WX BCAGHICH @BIEAASH | Uv Ayv !
lvAu LwEmwaCzy LA A ya ARz %Gy Y20 BiAEGEME WiEEGW.C w
vaswBlzEwa UCh ¢ uESRyPEWzZO VEDRY B §y a°E CéwcCd
WRO wC %e wA %z ayES] A¥C WA EA GLAvy- \e@wik PERYE (ONAA @

cweAvy wnt Ai Cut ELE 3AD ja oAkl Avpuv dr vE 34z
@y | #¢ A« jvyOweta wpE Adnvaée whik AGVAEGRBG Y WEV ¢
YCEVE °avAC feye BWsE: ¢U.LE ¢ o(

Cy Kpadés~« A £0(0(,
y CA vz AwRec Mz | ¢cHONEhbEY EREGwAIPE C\

CowoPAveérsut ~%C8mE | HEBWCEGH ¢ wACU CeBCHRIAVZA
oc@B1r dwz Cowmwhwh vBeCiEwA g AVEG A OFEJ & varmsaw Oniz  Clo

51 A0y ABWEV %

A{v.tt CAE Oy 2@ EAMYy 4w %O%CEBMIE & @& a6 v
# . 8%/ x Alic%w{ 8% oUbPQa Bzwéesu OA

gUbPU0 +wéa ¥AGHA® vygeWweA.g dvably, C-aiaaom B AyC
7 8 ¢Av a° AWULUABMEFYLWE x¥%T ¢ ¥
wz CeEy%wey ¥ actvwiizj <yt ¥p ayé vi ddApuaBea (,6ye WA w il j

CuCoévayeCA«y AAB{A®Y%o B30Ca aAewAs: y CphpC{ O
¢v o AwiAzt AGAWAVAE B A Qo ¢éewa3 - CEay A-

ABAd ¢ %O GEWOYyw¥lyz ¥1iv
Bvy z awnytr % Ca°ywu#&ty wECOE-w2éo3yyCo
CELWAY Ai vARY EECEWMEBDOV ¢WidEw« (¢ & %E°0 +wU
ABWU ¢ %! Oy AZS R U BaéAd Bly wdhdsy wdv ¢ wa
Ag1 ws3
i WYWA Mp¥E«j we§ay %8ou y (CeA%AVOGH(GECVA 8CEV Yz =
gy (CHOWA %Yy CEWALIHE pGEC@RIVE ¢ 6 A0 IACWYVAY § 1 vo O\
c AAARE i, Y CO%OEWy, WA - - v Ewa

03



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

CodyrwuCa CUAGY EEBRAR A WA W DB BHE(I(v ¢ v oYV
Ov¥ z OGwlueg 6AO %t 2§ /F0
e Owpu Cpéa yy CARY wU £ ¢ w AGAE W VY A WENSNEAZE AMIMEZY ©VE/
a °yeCtA |
y a Acl§eé ¢ AEECEA ¢BESWIBIWQz  CUwaA Yy v ¥ CamBlDpawWoER £ (v
Codw@ye giwa
¢ wate whtk: Cpuév yeéwN EeévAav Vv waweAy % y wa
B¢%UO v ©° 80«
gAU y Aw/E: | wWAECAmME V¢ 3Gx v il wed0vinl @(@ARE Co C
WBAET %t AcMPAY pEyu 0. ¢
SW0AY HAWD WBwi 6V S%GE IWEd-rawiek Vi b U ye (L 6 va H ERCH
G 4CHE w A YA BAiz %e-&FA WAEREEwmBE A vy Yy CAYp AU +wUy ¢¢&
AGDdADB ¢
v o atl waBiAvA 6k 6 Adv@z IMapvaREC WAL ¢ wiBlive AAB(k §y ¢ CY
VY¥cvy § %0 Az ~@QREYL |V LY
Ve r yiwzt ey wa Av CUd& vweogwA vC it w age AAVEY (@~ 32i 6 wi |
P {Aagwd wA- Jy YevEPPMp & WE C AEE § A
CphauCy - GukaawpBE + %« Ev iz +¢d (O %%éu v
B¢ %O wHAy vwHliwe @3 ¢E%A U wZXAEAND ¢ Yz v ¥
Bt ABGAGAPBLFEAWzYUYAwhPpTpz CEwWRA Y HE Iy, QPLAIEE YV f
wAEi ad6o, 0 eOwpu
Cewpz %e ¢ § waEph mHC COUBE WEE BV ad JWwaN2 Vv Cow
OwAtj oo wEf ¥ adw?3éawaARAZAY Cdvaw.
Ay %0 ¢ JAWVEABEAPDPIC cwAwUyYy cgwhAUCySaBe@RAEECAVE
Cody!wuCa CYRDEIGCGWRHAWD O -
@%00je vy Qllj OGvACU Vv HE gmEC 10z0@eVE Wy S &qw VKB E
Ve 3y © BEaw Wyw & A{ Az o B zagBByiCw-Q{-&oovicowAic BAL ~A 6 Ov
Ao d LEGRY WP Wa ¢ovp @EWReje Av wz
wz ¢¥wiewA y CZOWPE RAjAACOGERA AREEWIECHMINT ¢ wa
51 %CA +w-yv °¢éwz O0EWCPOWWV° Eév |
UCu¢BEACR WAV EwalhzBR|] v Wu@u Co avRhpyv E Cé
CuCovév y ¢ A« +OWRERIZ0 WIAGAYC AIBE YO Ew « ¢
yAwpu éwarwiavi »w, £v ¥ 0CU¢ %A ApA-~

04



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

¥+ 0 5 ad@iiEA v LAE $AO-WAKAT WV % z ¢EAx°0 OGwd
, . 82 4 uLAR23F0
vewi Az %378 UABAE 00 v&y wb UC EY8481° 1O VAP vk, withw 3 6Ed 1 VE

1T
axBsOu | A AQWAWIEY vy ChiCH1Or ACBw an&ai o%itY A wial w
Bz A y ¢éEIw w-A8«dyYapNardk 0 CAzw & By YCool@MoOR ¥ 64w &

1%y AAl WOBRWVERANY | wAAHRYE QLAY wWXELY AP O W& ¥y
| Co@dwodo AwaOAAE Ail IAMIOYD §I ¥EXAEIYD £ Wetd© & v 3%
y Adzweél jwCoUY ¢&E%eoly V¢ - Achit Ya~Aaly- % Q~E IAL°
g LEYCHEBEWRERE ° D e B Al By B 00Ny AEL WE FO &
v o altwaesAv wAAAIZYPRR (CE £y ABurvRd A~ BEMYE Ov |
Cyw« | Vv%waE Eaivji ¢&nweclsias Ay iz Oty C ~wAw S @
I#Aswz ¢rwY ¢ AOENHA Ao LOAWEE /
¢ Av AGAGSWHRE OUwWEabtwei z ¢
2 0Aowejp wwBjUAEFWi vwE ERAAX EYLoOWL~ALL &A
oW AR wEf v 0] WOAYy+-3zaApWUC2WE ¢ Yov
SGGEEVAAV OGv¥% z ¢E¥%wE°0u &a6am, 0 063CMBMUGwW-Y V
| i wy widd v C § A WzwdbBw € Y& W WA vy &k aBtii«w YR ONE Al
CAv BAywOn § i
DwdRy e y OGw« [ w-y 8&°z8 LwZONAt ¢ MwAFwday UAS
Ay WwB&%v o60wb ‘@GNiEz waétay vy wCO %YWA | CE&ar ¥EAIRZY AV Y&\
U&tl | UCCB® LA & Ch EVAOWHRIERAW U Y16 Yz &/ BARP B O\ EEY
¢ ¥ov %ONV | wi U weé ImEWE &Ly A suwEWCHBRpAUAD WE %y v
C AQZ %
G0°yv?!¥hegwz Av%L YA %NCAwdArwEG awiNREWZ ¢ ¢ o w
Cut&wswEN | CpucevCidko BBy waB@hRcowe OKPpAAAZz ¢ va
cBEgwuve év AYAuGAC i-ow-ayls Oy § Iy AE b, & YovtE w /F
oW +w-gOwWAzZ ACRBWOY RO o«yY §  Q@Qywivia Wi (Gzy U
wEAUEAYEN ¢ WAY LCAE | Ay avi e vBRG/oyW hidlv ad by dya  W/AA
giwd OzvANGBYVCHY&U DY AAEERAY EwEdapasalyz $ § ¢ 3
Az OGALywé GLEv %% A-~GjucALyEwnBAWA LAEL 3 IXEL
11Can 6 CTCHE THWAHY v LAE %W
¢ Av A&CowWEC/a¥WNE &4¢wU



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

yEAT £ @GWAYWE dtvo év § ORAERIMIGE v CWE tind § © EC °

¢ A« GUBEARA Z d2t OWAPELCHz § %AEI Ov¥% z-Ulw« ¢
y ¢ Al £

CuAwWa t wAFwU ORfow V£ vavdy ESAT § ®ALE! + ad wOy A

| ¢ Av +wyl paai »0 Ay Avidei Buknvea dwigh Cleumdw 3 VCBAR v Ca 8y

¢ oA A GO iE wriclAa 2 o Ucawad wd A o U WA wWwaY v §y Co

CUEAvV ¢v®%AE A6 - ol Wi EEWT TRGBI: WwaO L %

¢ %e Ya~ %0 &Biwiv CERGAwWE &wdE CAPA Wi 4¢ d W &4{ av %

ewy %01 CRMWMCRLERAWAD ¢ v C

yAwpouo 0v3¥% z wz A§zzwétle %@ b BAY onBIaVAF wd Ey A

CUEAvV ¢vnABGEABE 0w

¢ W Cihwio ¢ wA UDEDNO Y GELOKBAQMBEEASY Y ¢ AT £ ¢HB« +¢d

CUEAvV ¢v%AE AyswdmeAvly Qaviaeiv Ok

i WYEOvV ¢aweé®wnt ¢v 6MPb oqOAB@EaBAW vy Ve IAV °£2 W AaYow %

WBAEaOEGZ ¥ v AWUBA&Y %z Cf

o wedA v %l yaAiwp oyl 00w ivelie BAwnAE ooGiaeE ¢ ATEERN EA«  + ¢

Owitowdb B @=EARA wa

0A3’/wé ﬁ)@ﬁ%ﬁvé/z\&é,&l ¥ iv1/z3/4é04IOZVAN

= =~

ClEA~ C/AUjawlCWaipdwad e EvV® NEN | EWazwIEY Cy
ACHI% HAE Yoy AWK ELYIWQRY ¥~ | wé Cé " I1£6 J YayAWRIC I w A E
0i alcwywardAAwryavwnd | avauév CuEAv ¢®%AAG« C
¢riieA ACt wOé aAé Adyw RCwh xWAYE Aw v 2AH 2 CA
¢ LA AURE MGG « ACt Y% |0 WhiesA BA wE Rz WGy Adhe © @
xBdym ' wBEir CAWREHARSIOPEWA ¢ WwehEve GUEA

11647 6CT EE Owuo¢egwA ACt
€ %¢ ° UAZLQNEE C U WA Uzl Ay whk Wviive 24k AflatYwNET O
CYuA¥ | @BENMIE U §y Wily Grompfovi @B WVASLA v %t AT Y
Aca ¢v YaCAjecdOwpyo vadwhAjgwav gy LACE%HVOU §OAJ
¢way uOyiyQiz@ dva y 4 CABA VEVwWiaR W CA4wMRYY Ad V| w)
ACrowEE U D EE LWWEBAEAY ¢cwavviAmEACawWe§uCcay C
i AT w26 E0 ¢ Wi yESaeOl o§ANE Y & YA | 31342 O <0AAY@VED 3




DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

¥1vA3 wz CABROPBICOWED U YOONZAR FahvhAstppiwCa - v DE A
L1Can 6 CTHEEza9ERA{ ©

¢ Av AcEgwryguBdl wé wUYy
L wa & VA QOMY YA 2% ¢ € 34E ° 0 & A amBwo@EQy OB A Az
Gwde O6AO0 %%t 26 El0 ComBWaH AW v ECAIGHD Vi anvn@ed cuAnC o
Overtgwe Al £ ¢ A«wzi jAcAztwéav vy OAise

AV % z ¢¢& DGV WuA EMIAEWAwWwomACa ¢waEyv § Cop
GyWB@&v | CEWACOH{ £ | CELWMPRAWCEHEFAYR.EE J CaAnS
CEWYYAE Az O0v¥% z ¢E&%meon A

y  WEWBABEEWCY %% £ ¢V wih@ dieeh@\O R wEdag o ¢/ ¢ EAé £
wziu €D olidw- 0 §¥%10 vigK E2i ¢EMREP elw BYE w i Yo GER®/ 3 v 340
Ozx% acwoan At ¢ %wi ua v

WHEj] VWCARLE] wave évLiol ¥t v A3

cway %uCy y Cody EWCE AWM aviigmers € Ch A sy %y adc A ¢
AQVv¥% z ¢CE%E°UuU AYPORHVWAY 6ExC

Ca&wYpAEl Cul v yad waZD A0 L

Ay %0 ¢ swWARREZH CYBEwpaBC A C %@ Bty itYwEgv y Cop
CCWaY2 | ae¢ AMBLa¢ &SwaEMAD VW GOEMWIOE wiré wikiCh e o Iyw Aw a
Cowya® pi y aAéy i ECA AL WIENAGIZWES &MY SAWWE
) @»veacwoat Aewz 1 Eo & wi 3
“LAUPp@E cdawd 0a ¢ wbaasymeeA WBsEvwo £y APAAE A
v YBAE i weEMnwES.cwAhAC - Y0 vamPpdwiy CpvEEW:LY ¢ CaeCi
X AT 0 ¢ wattwiny® yaaeo A visy
Dwa AWAv  IEW ¢ € %Wz 0 £ pui £ vAIBUp ERMAIL WANEFESSA Cwl
YECAT £E0CEEAY (] ¢ABN %Y W owdEA vz © Wi ¥l
A{ é %o 0%uCa 0w A3 +EW vC BWICEC WA YW A.O00Az 36D wdz
¥1vARwuIlrR&y wé UAéYy +wopa %oubde@den:y (¢!
V %« O Zoedawmio o At Az A{ é

WAET 0 vEhizedNREpsadyov ok £ aiyasay Bt Wik VER dawiga +w-yv
OQv#zzAdzweéld dwue O0AO CWwHA L AWHAEU Y6 WCaD
cawac-anisr Co®dwidtayv wowe@, £ y jwed, £ Az Cid°o CA
gUb 0 ¢ wedamaoaUNT 0y VoA vamwly ¢ wa y vaEERA K o 0y L Y
twa A §y ACt wOé aAé ¢ UwiwAE ywavedBaAz & H{¥sass

1 -



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

WH] ¢V %« @ %HCOC~ § YEBEAz ¢ Aq At v¥%voi y 2 6 A

vy 0v ¥%oawednjhuli ABAA ppzi § Ayv %COEC~ jLwlive év

CAGELEAY 0] At vy ACtawiDAEN atAwa WCHOW GGi wizw oA

WALV Hsev | ewUy ¥ ¢ %CO

C«Yow- CIWIEI U Lol Bl AvbealAwYsy BUWAPU N AWBROAAZLOU E N

WHE] ¢ %COoC~ 0t REa Al DppbeAdgwo o AL ¢iavd Gya wz

cviawv i Quek CEwecCe £ L AG{oBRAZMYIEDu O8w¥EDG %E Ma

UAe y 04 z84v 0 &l welh WA ¥Ax AA o Favw E Qv BN ECH & Fak v A |

S LPauEAAZz A8t w3 z JA & R OWCyywATe w o 3p

aAZE VY z 08 Vit wEABGHEWES 0o Al [ GviiwYsedy Ck wé

CoOWYLAE Azy CHEAGAZAW ALt viLs

y CAt wiAzl B0 &8 ¥ Miwys/aAC oL wdw SG el Ay iiya  vivah

¢ Av%y %Ny +¢od e wlo

wz V yoayeiRaanwo My w VE YA Y %l Ov ¥z ¢EHEOU ¥

O E °AvA-CWOIEEAH £0 v Yl

2 OA wnrwBawOQwiAdpewlay ¢EAOY wZo pya wiival ¢CwAys AEC t

Ov¥% z ¢63¢ %0 AgCOWEn&H UGAMEs 0caw SANIMYAIL y Cwa w
L KE 6CT EE

wz | Yy oOywelASAAA EC At ¢ viawAs A wpanes Al v @A wE % ¢ AUE ° U
1 KHE o004 % mav olCuAMGI EAOY

Copawiua ¢v%AE WOwHRIPIVW CAEABRAE LAQG&Y ¢y o8& NE Y

1 1GaR 6 CTVEVE! NABLAEAWWE % Az ¢ & %&Ln

Copawua ¢év®%AE %AzZ%voywu¥bad Vywbmpgodleve g@E

o pEwzowu ghA~Ay CoPBHOWIKAL Mz codEAEA -y OGwo Av 0

OuQuBAv ¢v%AE Ad6-0 %! {ECIEEf yl-adgiwywdy | av

o CAnOv &@Bye AT £ WAD B @8y Wd W& O v Ailkdy € Wi a ! Yy
¢ LA AUk CWipaw@aR dELw A~ Al way vz ia ASHNRE G 84 v &

V¢ ¥%{ a%et odwavo = Ve D A&ully joeERC B& AT uC & vEuE Au \C

ACHvaw! WE %Uy  wd%v CHAE ¢ IwAv Kevadpr vgula Caco

BiAva Ao §: z Udw« €€ %6 E)] 03 WHWRARY WECIVEWRE

ee %0 v v¥% 1 A-aBEBu WzavA NG Vv ASAGHW A GXUA WBWIAYA 6 5

o pbAtvy OGwl¢ewA Az OEF % CHRWA ! U&WH.



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

CowY ¢ v %ARy ARV owe  <UESYww O Witk ! Wik ibEd BI{veL 2z ¢ )
6AGPU ¢%O ¢v v% T AAGZWEWC § QETTHANEHCY V.2 EE @

1 3ainAl CowyY EwZ2AIEA & AwE PP piRedgnrA AllEQw-
CEwuo .- CyaRyrned Eowwizel Cywpdvb £v E, z w&a ¥ai{Al - E
+w=oy vC g VB BAz~v 10t wpane wARw K vA ADAW Y AR - QAL ARVALAA W A

o B avAv!usA U
Abzwélu OVAE AWSEBRWHEE2 EG:wlujvECKABWDL | whow
i V¥%yeu ¢v, $CE, wi oUCARDAED dACAURE a0 YW cave WE@M YR w O
o ewuyEApE AR IAILO vepd Yyt C
Ove&ay § AT £ Az worvsyowedr wWiAas $rz& 1owmiA 1843 WA Yau  ©
P CRA&v A -
yit ¢ 6 WEBPECA? fYAA y CPC{ OC¥! aA&dUAagAvey LA I
i VWA aWhAY CRGPUAVIAY AQRE WBECVAAY 0,8 ivesvts 6 wA
1 YAHLRANEPIECE COwY ¢vHAE ! wWADE
¢v CEwY i v BAEPCIAIW Ya{ A 0y  #Chevwsheevw zC g BEAw Ul ¢ A A
i ECAZAE | Ci ywiz UzwhydCAGé welOpfish ol Ay v Ch C{ O
Owyj %wCo.v %t CiT ymday oviezEQAKRHTSEORE @i 2% WA &lv (
xw’' 6 YANEid woAi 12y 0wzANA 2141 ¢ - wWwE Y4t 3% yw Bzl oy v B G E 7 (
S Ewuy
| CR LB LHRY E AT £ CAZLANE CRdwyh EOC ~¢ Av |, &AWIALE ¢y ¢
¢ LAAG« ¢AfWUV By @awe A ped 6w weavie, 60 yyAs dEN] B Cis
234t wv¥ué awCRNweéeod Ywdav 3Wwe viiiC ayEs
CyvuuyY %Auv Copawuai =uyGweyow b DviCamaSaIIANZIE Y3: Ry
Lr@mmbBwu o wA Aze &vwd 4! WieAE WaEC pwh R vy
CAvCasE vIaAYWEYEINE v WICEheaaAw ¢ K1 £ Eddtowld ¢ v
oKW SLBREGAT £ Az YAERA WY %My v & WD B Gwiiz ¢ @ w
¢v¥%BAE Ad6-0, CBAUGm%AU 0ABEIRC U ¥4y ¥ za BoMie Bt Ag Ava
0j éEBaww A6 -0 ¢CEAavAU ¢ B8 e &BaE seEAdy ¢ AT £
o Chwe{ AO WBCEY BREC LWE %Azl 6wWwA 2
ZAS CUEAvV C¢VWAFAEAS -G ¥ Alwit §vB ° O CUBE# |0 Ay wé
HOBMB pLAA W2 4:3016b8%wuaE
5 8° %W Az %0 =V %LEG GyAwisl ¢ fsa 1 @8 ¢ %5 wB
YHAET OGv¥% z ¢CE%HELUADWO ¢ WA

1/



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

WBAET O0v¥%éy YBEBHNYU ¢ CHBHKE
WBAEV ¥ z ¢E¥E°U Awl ¢ wh
BAEVY z ¢eneocu Copawua ¢Ev®
| Cody ! ¥%AaC oCaiyivdl Wavidan BB/ pAamnao o At L LA
cway %uCy | GAv ¥wdvEl AR SCHE-wheh oned * A E | COEAvV ¢
Ov¥ev COBAYVID WieAWA « | é®idaday @y ¥ wed: WAy |
av@meweou wz Of &%k §y CwbBEh Uy £y @ GREOWEGTE Wi
%A EP AY@ 25 adcwoaidt AR OpWw v CoWA &yA-SILOWIBE (v %
Az 0] =+EYvowy Co WA &yE @payathee ¢ 6088 0 o@aweY ¢ v !
o Wiz Y%v°y wu A&ZOI oy AesaniE vha A VB wid z
yeATG Az yAEYpvwm AlvCaads+3A DAY % vz i<cBaw4l i £1 C, EE£
o CoawyY ¢Ev ¥/
0j Cywu¢cwA ©°3 Ayv % BwEHMLD nestavwiad awd E22 v Ué
2 phbpEYV GweAvy
Gvuzz OpdvoaMEwsFEewlyyy VvV Eéy L
° CAME iwAWE C~0 3 A B, ANE % CamEoyscoly e Céat vt wUy
v CowY Catvuh&ES ACA BA a3t a3y ¢ BeRE CGoandyl AAYy Cop
SEAVA- At vy y aAywaCwApwEy 63 v Y
u¥%Al EA3awEERATAIWYANAU | BAET Cagaw. i EwWWY U \L
¢t AGéwz tAwopAé Az°owaacwUy y jEBFIEE REz)
i Gv¥% z ¢C¢%E®uy ¥%ibwo YonglanyDdivipéavis B-@ all J & A
CowY ¢v®%AE Az y C3v e CAovzawhesA Ey yC AClywrrjA vo ¢
I ARVIVE UERY yEAT £ UzAE PP WR yy A
e{0 v¥% ¢c¢wAheowz § AD z @AEBUAGEEMENO EIAGACO E C ~
%ov OALWAMWIA°ZE wz Adzwéed awWEOUUANMNDpPpED WY
o pAW-yVvV WBAEI Ov AOZESORE e °
Ov¥ z ¢&%cXviobddin Avat v OKRET ¢ %6 %~30®wiuUl wc
+3%0 ACAEf Az ¢{ &y O vwaw A wpvewllyw 34596 5eRa Aboypva we
BLAET 01 ¢ %é YAZO0¢ { Al wk A v %0 6ei0Bvba U6 HEAYs ~§34 O - |
o AW Yoy G\adwdliaday YAAZKE Y AVEROMED vV § é v v € BV A
BT wEg ©° &t EAd Az ADAWA UA WE °&Ava AgEpAia{ A0 ANA G
o 2eE £ 1 OBl (¢ ARy Yz
1 1&aR AT Ppu ACHEGV@ZGW CARBRRAET  %avd jw GRISN &{vEa £ E

10



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

EAT - e vOzr¥%cawedao B %z v CGAV AWEDE dwig
O Ewz¥%AmEN 1y 60 wi
alt WANAGU aéwUy y+ ¥%BLcyYe~ea@ad:t A Cwd ¢ d&d A JERNE ¢ w a
PEpAVA- UICEES URWVWW
1 CH WCCRAEBBAWIE, Y WAE Cw
#oaowwh IACt ¥
CTEA~ GC¢AUj%EY ya vy ul dl
Cywn¥egwz 3%E¢y 0
Cuyawdet ¢y OGywbu |
¢ ¢ Yoy WAEGT (1 ywOAY wbh U L
CWwywpa y | weélCée £ | +2
y%uCy AR ¢y Gy whb
¢ ey %B¢ey OGywhbl
“BAE i€ vWCE %y § W AyBeeAR
BLAACK LbwUVA Oy &k ¢ X+ Y wb U Q)
29 /FE0 cwaywCy o0i 1t we
CUEAvV x E&\y®,L-UT Fu  w
C U BANA 3 aREVAC C bAG&L.
WAV ¢ BAQAIGwOgWACAY wh U
Ov %AE Y%BvO LAE Gy v
BAEiT ADbPAMSABAAAI w3z O0AYy wé
ICAGE . 8%-a OwA ©°paeAv x ATAGpER WS Wiz CAFAG - ¢
78 ¢Av ATz el y KAEI Y% wiWywpa vy
| GBwY C¢ Aujawonlll EFLVWA dviEsses g g 2A 7 O
V2AET A« Al QB %o Ya 3¢y GBpaAw & ~
Cy @ ICDH v ¢ WA ‘«\WAamdBtenBL L E£ & wAgvibEBvA v . Bt + ¢ d
Az OAé &G aHRO0 NES ClAwW E y oVt % 2 w@ A Gy b Wah i
Y &-6vd BE LWEO wz (0] +wayv § %A
Ch EYe& 3%U g A viazérikdd paRac A AmeE—-CRy, & v (3
Y who -y ¢ EAyIWECAA W R | YE w i
i ET E a2 3085z Vi @&&Eps y A WwABWr3Rgoy wwbal 3
Y2 A E i

A
N

uyv

11



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

v EEV I P BPXiy WICLWBRGAE, oflv Az C &AdadbliL A
¢Av Oy BBAREL  wWz¥ayIC BVSHNEEV YA | | Vind
yC E ¢ ANIpj ¢ AavaAdvAhdz ¥4 C pAEEREQ 8 (AR
¢ At A«t Az axCALLw®viEl® GRAMARGLAL IV E & yAh€ Ajawu ° - ¢ wa
W) AQold yArw Camiedh B ¢ A U ja WO IUBAWRAICD v
Y °lplimE Ay dwA
Wz j EAavA 8O VA MBS ILLART C YAZCLLER v ZAOBP W ¢O YL
¢ ¢wWLLAC BHVMBACE " it VORECHAEAW VW Az C3oy
Cy ywA« 1 %ve yWH@AwEBDA wiy wik@nii JHwi
AGYBI® ACCn A twy & & T OWE B 1A 3680 %Pi ¢ & W iSimén €
CyLBAOAGH L U AY v WK IBLYL BRCE&EVE %A teivi ~wUy ¢ v %z
V% ¢ d  CHfA Bwid WalomeA c AW £0AnEva é/. Bve i wiiE ¢ w A
o Bbi v¥«v EFEBwAMEZ  wWavAdv Chp
0 CmE «§L£ Cppul QumseYey 40 (v “AE B A :%a; LkWAU | wéE
Cyd%CE, z %8ou Ap gwodeAE-AWET &adwoia
V2AE i wCh 8uGEVARNGAMEY O @ 1LC & ABRA A
Yo A BYEREAC QAR UARET W § BAIE W0 LA A WKED pra-wi &
VoA B Cw z wAGy-A-j/Ebailiey 0 & A p Y
AR WG (YA ¢ dvay ey dv IEYAMGLY KB @i b Hlz L A ¢ wC
L w-OyWEPLEL | AL LAY v ! B WACLAGANA b LAKARASEA m £
MU wihdha + (Gl v E
ENGEn iy LEY AGAE) Advav L L AALL Ei A%y v ALL N3%Y 1
i Yav oy AH ZuEE VWAL A S IEXZLEOYBI GARARRRAAE Yy A EE£vV
By VAFC
Al ¢ ZEQK GOVEECOWAR Y Az ¢ { AW.CAoavyHz O0AO !
YCO cwWLL I AGY § CREED ¢ V2R &Wa &DAY wo U
¢ & Yov ATidv i weR@®EN Y4 AR PEwWE T Y4 E U z0uith«bAw -
) °© & wWAIWeé o-ZWAVELNE Gl VANBCHBAE Dz A U «
yCeldpiuti we A v & igd iRWAVEE A & duiva Xe %A UD 0
AeHEU ¢v CUwaaN v | B&E | ¥y &HBHPYW +EI v
GAil PO v %A o LA 1a L v ilisllly W k&/dz ) 75 @\ ¥ £ YoV ¢
6 wi YV L Gk Y 1{ LLTLyoBAVL LA VEY2 AALAL W& U WWE 3224~ G W\ 30wl L A
i AT C WAL | AAKY vy a & Cogudodviy &

12



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

¢ WE  acEwWBADD W2 Gtz Yo iy & 8o v © &y aweReva ¥t zO
UA{ 6twi a%@oL-Bv * AY msBppdi DB wé v O LLT w3 aA«y 0
6 v A UOK A (A §v MQHEXAT AWBPY ¢ | tAsgyw | CEWAY ¢ V
y  AGVEZIVHE K Y8 bizvwEe o AR WECHFwWAAEepd Aépu
) LCAIEC@EVY Ap A AawApzyowé !
| LAEi Ci WavEay CABWNG aawwncgnwgal C QA Ak &0
AVAE Alwwéizwh§ % GwdavAOzy ¢y ywhbi | A« lw-
P Kb v CcAl £ Az
0 wa g év&ViyIUAAA £ K VA oCA & & W yw AV % éwitn v A6 v
¢ wa wo i BB AAEK EG VA € VA ABFAVD 328 ¢ GUBBA Y4y v
O AW ¥ gl dD {CR3UL €& HE & Eae, JEE v Y Vv
1 ¥z VAWLC R ACWRN fi VAR A ® A w il vk3.@A& U p U
SWa U €8G5 A £ | OANRBYIEEUMMER By A BEWEA Y4y v
| i E @ Afy viyanwbaa &g @Cygyyw b AE: z&€opai 2 wz ¢ Av

u

°GAE & é GEwyAdDy &BypA-d wz CAUJEZAR® ywou YvA3A

YL ewA gav¥nad vy
BAET +dawByve pA # ¥

W a

Y2 A

a

»g o E REEWE . 8 ¥ wiAvYnAi GvEEWACOERVC B AARKD «
BAva°cE awiiiEv ¢ BR Y C wwv A W%

i v OoLta/ME B A VeANG Vo K BOREC &ya Wy WIQEEE U w il ¢ wA
2 ¢ DWW wo Y
E & yaAe~ycty B E Aé £
| C o L L6 Iwsaay & 328 :w pd WEE e Bvesy Avld 38 ¢ Vol Wb Ai
EAcywmaOav AaEd LOC™ 1
C b @)z vp @6 A0 ¢ ¢ & U w-aes

V¥%UCYy j%vey joudbhozogAon{ av ¥

yowea &jNBr Ak EWMigen | EiABRLA L © b A BDCwWwailBay © £

Az awoy ywaC ik gBE - wi-BCHEEAAN AV B EFYHWRC a v

+ VIO w ¥ % -WhyBiivL VAR E [l AN BV £ & ¥z ¢ P pel A 1€ wey@ty

+ Y94 WOYRAkAWE a °© EY.BoE &B4¢ ¢ A ¥ A 1CaoA @ i ik Y
1 OB\ B¢ b [E 6 B 7 T CAAVE LAmea B BACQIcaw [ §4 T Y

| ¢ & AmpPuA a1 Alay DU o+EeYaivys OA¢ ¢ W€ & WALV A 0 - 0

| G Ay | WeEkEapwE B4 z § ¥ %CEL ¢ v FLVEC wa L %

13



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

-3y o UEI  WBY AUGWAVE Hz Vv x99 Keywib ACYwEGY A-
& W & &-wWiy-Fyulee K zj¢ b poL L LDBvAY. Ayw pOLw fE el O ¥ 3aka®y
+ YO0 VeWVEA B §avit{evCali Eé M €0 WD «GANOE Y w{ Co E ~
Coie¥dpvac UAg KA ¢ PHEKLYW & ° JGVHAIE 8 wit Bu [ A \A v
° p €W p PAYWAIE Vo\CHIREIAE? U & Wb § A G 5% Cad HE |
|+t %A GOCTmW | wEO YA AGEMAAyw piBavze i © theAvs Aliemar &
50Fwz¥Az + WE
Y ¢CE%UE°UCARAWECEAE NA | GQOMAY 6wead yHCwa A Ly ip§
y @Kz EwefnvOg LA bRFAESwHER waly BICA IAE E8 £€p ° U &
aAZElyCy wA« 2 QKL & Phd LV ¥ A wzE il Cpsuz 2 OLL A %!
) °Cait C%o £A AéOpu ¢Ewa%AE
CweéEf¥%v | a%wLLT 0 Wj Blzavpyv U~ 6% IWIPEY L jindsa @y
yrGwAe e o0 AewulaRy weEg° Pa &p kv ¢ 0 ValVEY
CWAWBR MAZY §&BELRFT wé £%y wz E,Z Uév %%t yuC
y ¢i %wE U AbACAfvAYY.caO PEzp vz O vl WA C E D §
awa¥% %! #%usou Q@lzL KéE- 1yC glwika LyaliE VEW bW LE BY, 2
EevAav |1 6A%uyv j°E Eawi ¢womAvy %t § a
) Cmi +v o éveé Aoy °lehz-Bwic Wb AAE §y C
Aol Avla wCU ¢ ve AT a @ 4 LBwAl UCAv  (YLWEW ¢ watl
51 Auy CalAWE VI | W3k z .0 4C YA Y wa
waaw fa it B4 o £%206 A BEASZV-A24 v
¥%C YayAG R A FoyRZCBEAED U W@ (B Bav
C ¥z & WO WAAL € wE O VA2 W 02w A
A b SAE e OfA wigt & AL Yz il QA (AR +
uCl Tyowol {0, wh %4 B MA £
5¢A%uyv y ¢ %z E,
¢ /EO ¢ Wi w iy g, &AW 84w ViR av e € § w®w b E
Vo b uG«vRARES CEWFC@ A EweA Yy ez, b0 & BOLEE & VAR v
0F ¢cAVAC t wAY
¢ vaav YyCHGNEC 0 pEaCWISE Wa L va iy fi6/3eChy#zp CIEOR2E © U
C £ Y%y ¥3
¢ A%y 38zCAAA Z 3wl CYoWEbYay yWDIALAEA yyk~C &4A8 ¥ (BE
vBABE LWw2 CE %A .

14



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

5 ¢ W% & il AC-¢ A, Uigh?
¢ REpYA Yy P B AC-¢ FASEO{ V& WAV § Fav /A WO i AWe Bxvevsé o Av  #
O { £)% W2 8E08) w ke Cpz]
e € GeCGl Tyo wol {0, Wi 4 B A A3E
53 b|Cly WECBE ~
C { ¢/ A U &M B4 Y VIVPCAIY 6V A A §ul 342V & a0 JRozw € & & W U +
X A -
560NN FOBKE Ya£ P A3 L1
Ec vAZpjz2AUPRBDPIT %Y Gv¥ z ¢¢E %EC°Ap &L wAyw Y 3%C

CwaZCAnmAsv° e wy CiAwe Fawiy | eang-ONE DEG %UE LV

5% CWwinbEp | ¢ wa° péj %a
yooU0eyWwEA |y WaedAU §  Ajw A3 w AGHE nGE ¢ e AveApadhj Ed4 8

icu°pawEfRADwWwg WA Cv H«v
BT CEWCOUY Fi ¥P80N« |-AapdcBuey Av- Y +AayQ@zwCo L

buwY¥%Ca ©°pave~ Ciuny

WAET ¢%z Qpdawp@viBi °l wéeda AYA

Aowy CO+1 CEVEI & ¥2-&8v Grv YLyalwEPda ve Hiz °d bwpél 0
¢bpi Ayv¥%nywp§ .ZveEo+wauwhiye G 0Bw & e WwEiAy UA

OG/WA £v %2 ¢ D CE mip j v AwWsAI YOIEew AswlpvEA @ A ¢ * %A R E 2
o1 & u# tevep Bu GrvA §teCQodzweé~ &y CCA3%aAyYy v T iwpha BB G Aé
y ol wéeyAWNPAGSL LY wz wéw~ | UGuluOBEDl 6w~ ¢3%
YLAQYy Y%AUDRZAE Yz A¢g P bl whBE

¢w{av gUbu +wél QCARLW Gouyweé.l

CWLYE" °pLLA aveoav IAzwlClzEBvCeA{L AZ W wWé Avt L
Dyt L? AABBOPYTAWA« ¢ %l 6yY% wWzA EEAE WA & wA
YT °c e RBEHBYVAY oUPU +wé MoWRkHXB\EDEY ¢ ¥.3& C~
AQouoyweéeu ¥ wCyp AVVanWENRZE ¢ WIS4Y. £ twl séwrtCowy ¢
avCaweAv yauCy | %vey AALOGA 36HwaCAP & yOWE U+ B YW
y °E +EVYa AAMEG < AMCOA ev8c @ik Az AP w2y ¢y U ¢
g Awvt %E °Eowzz Ao Evel QG E YV jovyae® w@opwe e w A w [
a%l 0 aBrpz U w2 - ¢Cui V' ¢CaCi ' A{ Az
V%uCYy | Y%v ey AwWEEBRAUCE Yl O L




DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

A~ %w T &0 wi Uik« A+ WU 2833y LiL Av ¢ ¥ €@ UEL AP (
Cywi ¢ wALCHAA A viAE A{ LB CyOEWICOBREAL Y CE WY
Y CAv a°E weyev~ CABALE Wy Cpuacv
5 o (Elw 2 BAEZA- WYY © W &My
UCi %od&k8 Az ¢ vCaApunndSm A Aop@Gaskay A v ~
CEYW@AWBE Vi wEQAEAZV JIyChHhvAYy 1 A ewEawi § 6
6CA BUWE C¢A« ¥t1vA3 opywiu$ A{éHbpBCA ¥!vA

v 1Y%y oy wik e w® afisgaveAE gy¢ EG Al GoMEFE Xe A& v | ¢ WY
Cywi ¢ wA« \CBE ¥BCAMALWA 0] ¢ ¢
wz oiulel A&E Y£ waz C Clplel{ AA PahsomiBpia Wi Adwe Jw Blv AL vy o
CEWYBOVECAW&AZz ¢ %ChH
I A lgLlipz %% AylcdmGwleBy AAG &0y 0w %! PBApwW
5Ai CAv-aP®§fE &éw
¥t vA3 y CpPC{ O 2yvAPLYNABVClY AG %Y ¢§XLERWHQ WL
5°0pat +w-oywiOaln %é ¢
iBvéBCAYsy CAj Eawi % éyawwC#i ¥ESGBv B0LE VA
Y i whowl Aw¥hio AvAT {BEWUE o AE §
| xj oOoweé Ay Y EyiwIBgHeE, GwaCHG v+ 3460 Czwe ¢ v
Az CHARw~ OCHMBAWEEREY:, ¢CECADZ v UCp°ua JEA%yv §
) 1 AEE %
YWw UCPpEOR § HodRWCyEMBMWI ¢z WvEAU WE CAENE Az
Y1 Ee v Gz VCpha{waees Av wz Cdwu
¢bhpi wz Off£¥%wbdw©wld @&dag wil AyHh QLY ppYD & W
) cEwzAvUwyY O 6VA wCART oy GAMEB@HWE Elwa A
8%ejy ¢%UCAKDN« I, LELED E! %yt é wphih L AeAi &L A
ANV EMME° TV H#H CE A« X%, 0 OUVAYS$S x¥%, 0 aCywhks kz O
ApswOu Az utcAwaE § GywENd W&y AR @é SHEN P (
) LEWAUEY Y% | LAE WAgweEv AP Dt~ & WA«




DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

i whbowOu arye°o @,y UAT

A« COC” U wizv 3IvE 30 GewbPAwiOE at y°o O |
)  OLCO%RE AR OMByWCEAEL A WbIHV EC & ©A  ORWIE

) ,£ a ¢ ANy U N IEBAVIAET: OBUhYE  2VvEBE OC = 3§ Wa,

AVE 3Aw By A EA%Oaﬁ\pEGZZ{ywugCéDMWyé}"&zwpb eav )¢
O pLLA®RD &0 ¢C€« ¢ WIdARIGIA va L CAZYLVEA < AEREWMO T ¢ v

78 ) ¢ Av Vv Yai

6Co6 £ 2 OA(I(CC{ £
eOpI)Gd CLIAL £Z6 £ Co AR 0y aCom AILEL A Az
bywC8 BWW\Ewayewi £iw-¢E v x w’ B, 38 y0ve BETEHEY Iwiai~£ w;
Wi, z O{£3%0 ¢rwdobpev APBAE £ »Lwodwda Gz AEMNp (2 GA
AP AAMNG &ia Q BDéwawT 1 a %oywCz ACy Oniay wd a2 OA
C

A2

Cwa e %u agveyv UCCPE %! LCEWMESBY WD Q dALYP O
78 )L Az °AavA. ¢eBovic A s B Mzvvve WADNE YEENA o y v

y ACWaEWCE WD ¢ %z AT {(VBcACeWwlAAWAKAWUEEG AE
C ¢ wLLwAzw pQIWEELYEWC YW @ T AV ABzw - %4 LA WE pUu § atl Az Yy
P EEOWNAWBH I CewCadpEAxt @DBT 0 v %o

LYzl p£ECENVBA« COC U | vyOWpPA juAdTv, BRiv H1XIChH £

P EWAWY2AET ¢ YazwE BPLAw z &40 o | U

CAROVWEYawl ¢ e@M(,uCChb
OMEB G Wb a wuve év CCARCHAYIa R AVWE SLCAWUREN dvz ¢
Cobpa ¢ oty Mip &A A AA ¢ MEwWhEIEe /08 Wiz © C ~
atye’ 0 Wt ¢¥%ywpl GowCAmwivl §COMRjeyP LIAE E
#6AMWVBAIA VIP A ¢ &®w A WGZA VAENVE ww z U @yiw D v ©
Cywa YO e AVEAEZVWI @Y a° pEéj %%r 0 CaCawl V¥
+wayv ¢v¥z +¢od OGwue ARYp pA« A Caasra PofabbAM Aing
) 1ICAIE GUCCPE£ CHBANER WBRPOBEEIIZAVL JAWIFE EN
AYAwm+4aav %' oywgigv COEAYDP A %AW WANE i%4zCro A
| cpAhav i wileARi wCE&eéey pyRGK« | Y%v oAb A ARY a v i Bz

2 -



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

a4V LALLEICA#zCOODPLAD R%BOW, wWize dCRApEE¥sEEsz Uy
y Kl Ao 8 wiC BalEy , ¢ARDHWA awC
g ATCut yaUeANRYy viawChbkpih, zjt CE WRAMEBY Eawéd Az Ac
UICECPPEC Y wi ¢ @ &v) CARwm 2° XAb§y Yl » @ WEPWIEBD i | £%0 div
Ayag y ¥ KEE )@Y 0 pd CAWECVAE v e v UEY°£S$ °pA
PE °&aVvA.

¢ RACa yUWR(,E° p z
¢ WA YheplAy~ewj~ ECA«p zC OC éit %{vawOav  °ups LE it &y By Aw{ puL L
y Coillv, EEiwN y %eed pdA° Cyiw{ 0o ) XywaPTE, BAd v ¥
y OBVEEVO BVODPA ¢vA«vwW Etywhid AYA £A anzv 1A Oz A &
i WCN%8) %y Giw{ @i BEjy AwgBEwb9AwAyw was Ayw Gvia 9
V3.é O WEAVAMIC LL L AE CChADA iX3AE Wiy B/ICESBAFIRESA W\ p z
V E EWeVC{lARwW WA ©y AOHU Ao - wip(Ea t | * WV°Ey LE &yt ¥aa v
L whAywe £ WERKER @ -ziwé OB/ ACKYWISA w G Al £ viwn\byz¥see U
6 AOWEYC R g C U & v pjwANIVE Weed ¢ %€ B BLIGEAREL YO I a
1 KH © ©waCidsol ¢ @ wl AR whp Ao £
C A v%¥uzi B wayed wO U " ak {JPA DEARE Advp z AwR @yadsfzt y 0 ¢ v
PEAVDAZ Eywil¢ €av VI pubowoa OFFEAEAG yy V
5 Wiz ¢ AzGUAEAZI CH &29uA ! AEBEYQEi, v ¢V
Cuwiusuz %8olu EA« COC° pLAWV &OwWe, ottOWy: BIyAVL NAaiw L
| #¢ %z UCEAE %! ONGACHERA CARA céwa ¢bPpLLI ¢
Ctyv WvarCRANGW 1 ¢ Ll i CASAI LET,  diMl ERicQO/PYEW ~
alp® NWLAEITG vHAW, AMBEDWHEDPGSWCAY a« Ue ¢ AE
cBwLou CéwCav %a «
CWRz &' AiMloE aA” aovCy Eeué&ywa pLBBAR UEvV
6wl avuBy Az Czw@e Lw Adwiiwey Co60 *wpAv Aw
) CAv a° E Ao ARMBC WLEY E %26 %% A0 wA
| wCy ! ADW-H OwéewpiELB°ECAKECOC 0 v #Ow
atAz 'A«Au Y“AE ia A4 %-A JAVG/E WY, @k van 8l §° A ViRz
Y°OE °pavA- Cé&whjwplEAd @ Y%A «WE a% yp\e j



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

v 1 6A« COC °WIUALKLOWAGD Wz Ow{ 8 %vi~%Y %YYL
woaafy CAMPLWEEEY | CYWES aw LV o ELUL AVCQIAL Ao 6 =, O
Yo el A BCHAeNE) CoArt dwz t wpA

2/



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

-y 11 &

wz Ofafs3h® d¢atad vy, opuo ¢ wa%AE i
A« jv¥HOw,

20



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

vAez 0j AwAv %z Ai ¢Av CéwawnwCHx &4¢ %b£
v atwaeesAv év¥z RBAEI ° PA] £xav Vo ORMWARIWDED v Yl
Y CE&liv AA Ub Beail 2¢°PZp 1J v CA « G jv %Owb &w @& ¥4¢ ©
oV YV %SbUEHwa A0 V) BEWZOCAREV Y %z %t v A
| VaEECE wWAY ¢wCouv AwAv 3%z § a°EGLAC{wWEgo 0\
BPEV 2 EHUEE aAy ¥~ UGEv BT Aca K wiwisAEiv xaw Eo y

< O

]

CeC{OFf jwbowbOu ¢Ev¥z &a°§(-¢waw/
vy iv¥#uOw, o ¢CPNy Az OAz%u dEwa¥%uolvhw~ 060w
¢CAzWEIWE C¢A« jv%Ow, 0 wzil OfAEHN vy 8 Az U @ Aoy 34U
OUWE %AEi ¢°puyvAEf wz¢ANWEHKAZWMEEES 8y LHOWY
) °y°E Awnd %A ARy %ie & AgE @36 VA
A« jv¥IOw, §,(,6Az wEDU
I %Y$ ¢ %ChY%y %ué ¢ChéAl ANCLA« BA AL vitwdwAET O
i v OiAdGyvAUpyv YRCESElT #w ¢ 2t A2AQ Av Cigw  Gwaaiene Atwad z
CA« jv¥Ow, 0 AiCaBYEME WH BAE T ¢ E£wy oyveée JBIC AA
Y°pEwz AmEv?! Owu %/
CuCoév HAAwWEU
° & waGiACAl L V) Sip i VG jw UE Y WAy % wa %AGiyweE CoCb
ODAv aCjPHAAE CA« UCTZOW, WABGAHG awdhipdpy £a Cf
nv Ci Bw{gvwiyv ¥%0w, 0 0 AWCHE CH x4 EV WA RP yiwiA
Vi oV ABAR v CReAyov ARSI ¢ %o ér buawyY °T@W ¢wal
YL Az Ow(gwWAEDG] ¢wAZ wED
CoCEa ¢- RAWERW((-¢ wa
E v 0P8~ cowiia 1C oedwes - AR ARRILYGY WHERY E-GAAv wz
Ud OAAWE L A@E ) A zC HAQ v iAE & G\ AIEDE K FUV &OCW A «
AGEYW Y ¢ \¢ V BGHA-8 @AV A ayl OABREA il O wA «°RAFA jwWwivla o by
2 OA Az owb z7>B83AWA Ei° E Aln - jwp I ank XA PBE% v
00 QEYR waew YawAv o pArEPHRR v ¥ vaCdiEptie 0 CW A RRAE
UC-OWACEMA zv 2 6 A« | v¥Ow, U WY Vviov-¥%e CAEG AR %0y v
@Ay Ecwiu¥%i wz Adz®wéw wWEWAELTAw: AaBE vy { EB &N

(-

21



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

CewaAA Eawi ¢A4AwWGA AW ipavdg ¢ WG o yywj v L@QAIE U

A WCA I°E xw 6 °Téeu %AEi xwiwywuviy CACA

/| 1 ApCu¢ Uév BRAE GuiAIUDPWE G GEwvHirzj ) Az Co
5 EA Yz U WY AE %

co2 Y%wEa((v(,(dvACuU
| vA&p & Wi EEGUAawye Hzy vaLYpEGY | BIGMAEICHRAE. BlvC CWAJIAL
YLwE o § g v7388 1) vCoOEY wiLt a SV dROyamE & A Yy CE %v s Coyy %
AwAv %z )°oEwz Y% AEAWCRAMNEHQRPE EHAERAKAERLW I
CwWa®%AEI U0UCz %! +wée@2 %okoywiAdyv ACEvI «W Gonmad
CWaRAEI 1IECCEBE Y0 A8 PiFGAA IR AR & weewld ®Bwaaoo ,

Yyopi 6aY ApCu¢ Uév

EARYyw, 6 ¢ wae(Wi- “WE®ry

GCu¢ Céewal Bhjiwa APahu %6 & a9 wu A Z2&)VOW , 00 fivalé WAl GaE
w%E AR zCy wORY & Wy awnie &Cviae Ni° B &S - CEwC3 €@y (wzs
) CAv a°cgjyyamCecreECayAsiéwbon §y CywA« EEwu¥
cwacswi OUWE ARAz&ww K Afp ComganAiipkvin C1 &€/ at w
wa AENRZ Yai | i B i aL A O 88gaATEA 0VAAGE Cy° CEEYVRI v | 0\
EWz %oai 0Wjyofw, owz GCAWEE weml YAatE afay € Hwoh Cu A
7 .8+a)t°%iv 60Y %o Az¢ BwCrRAEC ARWE.

Co CAadWwaA RwWwEs Yy v ¥Y{.(,(-v¥%HCCa:
CEaOwWRY | ¢ £CY BOWEDBR Wwa°cyv: CEywaeesld ¢ChPUc
WwE- AA BwEoyv %l (g ¢ %C CARYEW, Yoy RC B0 0YMIBE\Y/SAIIGHENV A
CBaCee WA %wEoyv Cywo¢e ¢ ¥OAU wAi Eeyw élliu G ABsz Wiz ¢,
a6a, 0 Ecwa®nAEI | %C-v AaltajCGH vweaC Gtazew §8° yyy YE£ EG
PECzWE LAWYz
C¥%z °COAELf BAXLLYYUev &Y whkoedwi
| ¢ Av a6 vk BBz vwHdNGED CEFaAAL wWB A QL wiay QAT €
y at Az A%AAUz wp 0 Cib&EG OA RN DEMEY~DacHpaSA Ewn L Y
Biijwae v at! ween Atv. AA AcOn ¢ ACwY oWl FmEENAC IMPHEE DY 4 U

22



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

i (CEVEB WL ] Cu R LT COwa JWMR L%wERYy v E&v
Y °E al! wadArA EY O BLERA BCWELD Y Ay v Bl ¢
0!Mxzd %E Cy B CEH

i bwAE- §y yCAj y{A 1 0@TWE WEKPARE GiAAQrv %0\
VAPRE € wz waBAET Qiv, ¢ ¥k Asblp R B j E alcavishiz Wipazd i)
&Eér APowOl QAAXY CAARAwpwE ¢AADG AREGMCHIE R Y!
A EVReWEeo o | 0 CCvAZV:AE R WE Gud waee av Y eGvi 1A 2% wWOzbwiC o
CywA« 2 0A %z v @A « HOVvEDMAL i C KWeautE,LY Whaeive | O
CBaEwa U wi PG POABB e bPp i Owiz 6QW{YE YB\vE VAIA T ¢ AW
CpC{O jv#uOw, o CywA« I BB, CAWwWED ARCA KA U BWE

0 % ¥%760CH ¢ ®.CoNE GPwrd: d ¢ waRys Cak\ MF3BE %2 WRIRE § #
| CYWARQW, ¢Wa ¢ Y%wCArE - OWEA Y)o°0Bu Waivo~EYACINIAE W4 £ W
cwawChu WSGOWAWWINLE ¢&4 Wb H YWz ay ¥%i  %a %ty
Al axwi i Cew-y|] AywiiehAvw &udkiady Wl zaowd vl E i
I Wt %UElwéld ¢v atl waewo AvEWQzE ayy APEERETUWezy ¥
) PE a¢¥%bE Eay A~ 803 wWwEAYEAMNBMOU | b/ ¥ W

i wb o w3 At AQ(,(-

VA EEE wé U | TCuHNzwB2AAEN dccetadza 2w CbUu v atl wee A
BT wawBAER Al @QoumAr wT wiaWBAEI AGAYHBCAI | §\
07T EudjewC2z wivd%v | ° p o ER2 y&BEUMRGE adIévw A YOwoj é &¢
i oWwPOA LA B AADPHOEL OuwYe G @Pl BWREWAEGY HE U C
Y°E AadwRe AL§ 6

i v#%Ow, 0 jlvw@siw ACYA i3ezy YWl HAOMEER w A Y WE@RL0 16 L %4 C i
AwAv %z wWaEAWCRE @Ew & HAehgvs g - AsgbwuomAb 3424 e
alv: BEMiveavie Wwkitsv,GeewGahow ¢ v BEWwWAywEA CQ 2

) °y o Fw &Ry VO Y3EAB EGUEY ¥l YR 1 &

1 World risk index
" Climate risk index

- Inform Indexfor Risk Management
! Natural hazards

0 Lack of coping capacity

23



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

YovuBiw & %o 91t v W v QYU Vel OGP &

Catte VAWAYV Yovgivan O v Yaw
.+ ¢ Ajxv %Ow |
0 0 1ARzd WE Q
+ i wb 6 v Gunt/A
, 0 CuacCoé
, + CoCaEa ¢- AAw
+ + oi

6o, 0 ¢écwawnAEI %! ¥8Uu ¢ w;
¢ £Ewa®wnAEi OWGwIEy 0BY% zwiaCCBET Yy EAYVA~ a4°3 wz
¢ WA ¥%o0l volow # 1 AayCER A A2t COwWOE %t OWEEwWYEOv
w1 $ ay i %a % WArvusCCasOwCh Adj RKWEL wiz C
vy %0wCwa APy ° E ¢ £CO cwd phAdasain, O e ACE Awies o w
U p~ %t 1 Az ay ik PpLeA Rizé WAZWAA DawBEE 0 ww A p
I+ VREAIYCE EWla- WE ¢ vwigay taiemfevEna 0 ¢y Az A«AEf wz A

) 1CAE atv?! Az2CEMEE Y& Ol asbawN ¢ PPEB FAEMY 1wa %A E |

¢A« jv¥IOw, §,(-¢Az wET
i v#Ow, 0 ¢AzwEO GVvACO | °E AchAsein viAWw Az O
VvV H#HOHe MCHPMECESY %0Er O60UVAY wz ALFEwéeu %

Y°E Ao d%n ,#UOPAWLU O]

al wiegeVAmA usudw, 0 y Co0 WP E wAGHAERY AN Ywt-w A Y
cwa%AEI AlGa %rat®%hoeGhC@cyv&AWHI PwXEOVAD
CAzwWEAWAW AL wea k®BicaMmEZaA°Rhz) °E at weaAv | ¢
%0O- Eawij v:udw, Az %0 AE&EWI A¢ 10w~ E£EVA @ wiivwsa0w
1wt € banew@ bl we | WYEOvV UNISDRS U el Y860 °EWEE W

* https://www.cia.gov/library/publications/thgorld-factbook/fields/2021.html
~ http://www.preventionweb.net/ countries/map

- United nations office disaster risk reduction

24



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

| CPC{ O jv#%Ow, u Cy ¥y v ke BEELD 1 VAGW, 0 (owZAWE |
i v#Ow, 0 ¢AzwEOND CzwéARAZAV ¢ wikiz OEMAWIG sv BBV t v
v %6 v %AEI %érweéu wz 0] AEEweéd wz A Ay o
EayA~ d°a Ai CewoiwiCogv +@ANERUWE GRIWPpBavdiv) ¢
|CAEEe Az UCu¢ jv¥mOw, 0 atv %t Ai BGAG: °p
) CAv a° BDiaBA%Y PAE G dOB Q@[ GG ABRBLYE vC Wi B% L A

@ W Earthguake
M Exireme Temperature

M Flood
Storm

W Wildfire
Other

78 j v¥%Ow, 0 %O Eawi Aértw £v jwYEOv AwAvoi¥dE a° «li
CGCoév qAAWE L

wz °7Tén “%AEi CuCoéév ¢AzwEOND GvACO I °E Acad

Bt (OjAzHEV P YAy g B¢ wlBWEK QMg § wwuOwdaat owed CauCo é

Cy¥% 16 ¢v °Cweddvo@udyaa ae s sniom o Uv.

)L By koD ama CEYyweruaUwakyAv AGR&ROUE ve

Cu Co e {,00-pz
Vi ZaEr WY, YAwar FaCtAAezO BAIviA @ C b ee CE AE S Aéz{ O
w@ O%v & 30 A o o il Aay L vAEZEav A W A€ ¢ Jx K 2 Aézif &36Ey © oz v
¢ o M&t CB--CY O F 6 ° Civildac ¥%C AR5y vawy GYAAE wi o O
C b £vi AHo&EN U Y@ Y2 Ablv Wk O@ L %250 A DANBY ¥ - HBEGWCO é v
ya {WAAC 0 §& éxiudit 2Pz W B ¢ A WA Gvoc- Wi E& WWEBNE O p & /Ea
) ° @ &R bpeh DA S iBN

* Tropical

" Polar



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

0v %E-¢-(-@Co év
| ACy Uweaf %v AUUGO wivE yC & W0 30 SHAT 1A Tk wAREQD
Cui »“wCAz2®@ 1V %Yottt Awe %802 OA ¢v OGWEYwaE %y
#AvLw§  %BO)- CAVBAG $ Avpsv) WMBADVONZEE v Y% WBAE
vwCAEz C3vAy Akj !GHC wHLVdgA vay e B1@CoNwAS & |
%1 CY eV %HE ¢ GOBE- vilhvEia A « Aezh watPT v £0Vj 12 CARS Yis0dE Ay
CU®¥%a Az )P OWHECHCEVOH2T ¢ DREFIWEIETI Chéyw 0¥ W0y w,
Cy%UC~ 0 ¢v °¢éwz ¥%UEAAnwy AAzERAw~ 0AAICoWCw
) L i
51CAE Aweé Oy YIE Mo~-BANA ziTjw MUAGL P ED BB G -0 Vv
+ECv ¥Iwindpde 1wz v LAEG § N UEBaCBBpA Mo WwE Lt Cé
©OAAwe ¥
Gv¥oyeswd OweAvAGd wER GIawly yih «0 EGO ¥ow o
¢ %E xXAp« § & B pEmvi | BovA iC3 O zOmC#E v
OWUE V x%a o6wuE C¢§vwieyPBSRi Bsk Gy A ClzA %A v ¢
Owou % §y A%wad x Ao WAE YA YIRWHE V Wz Va
GwAael v x%a | ACuy %y & OpsssPsbisayfOv %t x %a
) WU E § x %a& aomibfa v Ci°yv ¢
oy UCHS UGo ywph BAA FaA Cwja Yo\ 30w ~ (A 2w Ak ABA Bvizsd
ay ¥%i  ¥%aABE LwECHART AZ° LAY W CH AL 0y WEE WE U
CAPEO Az A«AELECYWWAYABLSG &% wh @ é v, vv °ad anwealA v
Az jBARCIVENIBRE C Y ¥AZ OARAAE wz | Qv¥#uEvieslRbév w
} C£ UAYYwRLE © Bl LAET By Awpg avCE UK P L£E%ucv C
At & wColuv Wi ECE § %uogEARCHFwBEEY * BLAE] ¢ Awe €
Coxv KBWGE- WAW 3UAY " o0 AdWwWEE AwlEjAancosedsh WL E wWas
wUY0 ¢ Cauv 061 0) 3eovwazwzielvjvAkWhy ou A& Ba &
o Edy) YWOCWit | ApCi | ©A{uwi | 0C AzwvCa ° EwiA® %W
CWOUGE yCERE|UEY2z) %UEl x wwW& o w & CYC cA/nApayAovy  ElvvAH
Yo yo WCARGIZEY ¢AzwEU 06U

=]

' https://en.climatelata.org/



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

CoCEa ¢ - RAWERAW(-(-¢wa
wf ¢Av a°cECPpwhRa Gy Bh VIymeuESAKEIE BhadwvAv E
DAc U EEvAAV! BAWGUEHER &M 2% 1A | AL EKueHd vive %G/C a £
¢Av COC U0 v #%CCAECHOEaARAEaw @Gd vwass AwA H oo Ay
@@y | vHCCAE %! OGwAEyv ¢ow- 1! HKoa o VBBRyiva j) ¢ A
¢ AEMWCS yPH v %A v @il & d0ow 0GBl o 4wt ° E vy { A
A D{ £% ey A C AydodA& i B 461 CT BNECCCSV W 3CLAE £y v Ap i
AT ACT OMee AERAY W wEFTUMAE AC £ wit A B @ eyvv-&éep £
+ A6 0 CwARyWACHH & 8. A VGO SEOMUIANK fo e ACukt 28 3 Ewiy &.0v © £
a° pAajt ¢ p OewOANGE A 2 @Y Yav AGoACVESE BGhWWC B wa v Y« v
YO BEWZ
Ai °E yAak 1¥84C - VA«Cwav %O0OW W vABCCALY B €& AN |
Oy %! ¢COACVEE G B whol é 0 ¢ wa LANEOYHEEP g vE LY
Clv 8vymi 0 U Y ¢%oANz EEOMELAESA ¢ w&e wa LAET Ai ¢Av
W WY %E ¢ v “BAUGIiARZE °%zw CiyA vo W @ilvl Qi v & y W
%0y Y yBEHEOUGY z ) AB va § @2 CABBBERAEWE A EA
%a Ev¥z | °E ar'wAwEATBEawi CauwlaA 0Mz0 ARV ¢apia ©¢F
°pacz Eawit - AR oY v AGO ALEE CoEwd LAEID dawY 33
) CEDRV-BS wwe oA Y AR C HEEBEGCzZ ADCU
CO2 %wEa§yv GvACuU
CAyw, 6 Ecwdowhi %wEoy
Uz°¥%JEEf viewEoyv J%t jvwuCCa
C %z ©° CERE £%1C ABUYW~ (v al waers
0LAMxzd %ECY HECE
CAWAADAYLBAAY APowdOl ¢A« °1 édoBhME-HKEC—wYV
buwyY Uév Uévywon 2hwd z¢ b0 y@AQWRADAT %
cwa%BAEP At wWaWEg vV ¥V MBEOwW, GivansA BAinyaveze i pC Az ¢
¢Av C1 - wE &a¢%ubf Az (wWCYyARGWAEPEG: wWBv )il
0 gwteowdz Cui %etwéld ¢vwvr C&BECev U va A

* International Coporation

~ United Nation Framework Convention on Climate Change

3 -



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

-

Az Auviv %t Ai 1By 1 EAY - 0 BAWEY DA K WE wi FE
51CAE Ao -Ay Aty ajCNAE

Gv 3% z CEBMER) W (b 4t

U vav)t Azv ¢Eamanejow Ea ©EA 1CA %%z waAEI CownduEC
COBUE wz Of@#mvCayp A anBsiyst vBlEsi 0B Alz W E § wY E C
| {COGYYwW A Ajzv YDA z %R i YR Y BOwCeedetkw B/ Al % z Az
-7.8) ¢ Gview i @AGM & WA AE BWAI0 Wi AeyvIAQD 06 vIAE |

®20 - V€ R CWFHERZ  ME Va0 - pyk ¢ vaize - wE U Awz Coi
AAco v QB & ik VOBjjet s, o0 AEE Ai ¢itAeve zCpib-owE 0 €
y oV CAEYMHROWMZR U %t ° bz CKA bEDE A awEZHIEY ) A
0T4 0% ECpECEGWMEERAIL ¢ v %W/ AFGWP A JubsEy S vy W £Cu
.80.) #

~

Hazardg Lack of

33% i

78 Gv¥ z CEWMEP WE % 889 6--00vEY 5

+ Inform Index for Risk Management



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

Human -- Institutional Infrastructure
(==

o
(i |

:
3

Earthquake
Tsunami

Flood

Tropical cyclone
Drought
Inequality (25%)
Governance
Communication

Aid dependency [25%)
Uprooted people

Current conflict intensity
Other vulnerable groups

Physical infrastructure
Access to health system

Projected conflict intensity

Development deprivation (50%)

78 0v¥% z CEWwbBpPwEaap&lal Ewbzyv 5

Ai a°E aGRBRLYEBWQAERIOWWNAY  %v: Ceado, 0 !\
2 €A cAZC 6% AO t whzv WADPE w-pélv- WE ORARE a9 E
B @&~CY%v ARl A4°3a Az AdAESOMBD «MILUBTWIRECZ | WYE
Gwhi%{ - %Uy y 1 -wE (Ev#%BEGewE LEPZVAWENEWI 0G
CpC{ O | waOW v WE WHEZWEWN v WADPE | wa%AE]

e & AE OV ¥ z ¢ ¢ BCAABZ yEWINWEEYW JPERWERE (WIAAD)i® A ~ 4
a°pPBELe ECz C b G phawEwWEAD 2%, BebRDY Z0CA v 0w, 0 %E 't w
Y%l QOv % z €& %E° A BADMBWSCHA R B c AEAEXLZwpz €)oo
ACy ¢ %z wABig i ®GWWE A LAMBEA%E%A VW owyéew £ O
¢ o AAOGGwA aws wWOAE o CAEeé 841 C gy Guvejing AR CUA v oyY
alowELE ' wélu A°A& UCUA Cwo A it wWaRMEIXt Crwe
%ovy z CEWRPWE aRpawhk  CowARARV APD wOWhz ¢
zw | Ch C{ ¥z LA we WE QFEBREC ¢ A 20 vV LA )P ENDOV %, o A
I - wWEARZ WjCe Ov ORN2 V8 EWwOonWE Y- VE 0 WkmwR 00y /
xwW' 8 ¢v AZOEIiwCRINE HZ (WP ARp Wz UAvEAWRARELE CXO |
CWARyYyvV , BLwlCepwawd w9 %uéu | AMCVHFGRLELBWI V - A
2 cwCroluv wz QOwCatiMv ¢) W eholBtsshiw 2% viyaEl p 6 %~ Vv  + AE
, 4,0 Cz+ Yy 30 @EW@pi | - WE QLE )20 & Yafivdl 8oV Hé Wal- v
I -wE ¢Ev! %Uy %! NOAO VARG W ARG 3z0° G 0d.av R EA w 4a
| wa YAEA Y% ¢Bpz¢ Av CACE °g piaw EGA wa 2. AEE Wu@4s it 382 p

3/



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

Y1C 6Av: Cal WV BEG Wk BOE | A (AP WeGICT L ABVIA { £Z% Yo O
¢ LHE §y APWENE YaEKEE WEQWEL ~| v ALWC AMWA v g SWEC
Y # 0% ECAv %o ECz

-
&
o
e
X
= (3] ©
5 - £
g2 2 a >
a 2 3 O =
(o) £ P2 v o ‘B
: ~ 8
ST 00 »N = & £ o ©
Wi - o = o~ - a o© -
Q9= 8 B & 'R o
ol 0 g el e eyl NE o
w (] [ ~ - -3 .
.- 1 = = o’ .- >
L - o o = T o v <
© o - o ° -
b2 1 : : - e -! z -
s ® S 3 35 2 « O L g U
COUNTRY 1SO3 T oSSR R SE e S
Japan sen [E) 0.6 fEJ 0.9 0.8 09 20 1.0 15 2.0 153 [E]
United States of America usa [F) a3 FE) 1.2 33 23 27 1.6 22 3.1 108 2.5

Iran irn (XY 5.3 [E) 27 [E1@53)] 55 3.7 a7 EXY a5 25
# +$Rv ¥ z cCBMPjOWEROPHE LA ou jdwév V-0&VEV | U~V A
i wb o wiOsa A1 AQ(-(-
°E Aud¥%it  BAOWA WAEAPSWNBMYE 1o vo AWYB&W VY Bt/
CAvvz Ai °E 1 w&EDwr & &EhLeesaie AR EAwmEw O 012
BasA v AY AWVAEDP 7 vsiC - B2y )W Y%v O N zZWEAWIAEY NEU X
v C- %a CAi ¢ gD odmaY)EPOvy © éwad 3%oétrt COb:
uzZdw@a y) B wWE | 1 B¢ Ag § b X ORAByAG 1 v Aziiv 8 @A BAB
vy i whbow@jl; ixChOw aAzy CA%uGRi%wywCaoAwhyy %wz
yeeryRgwCEa v AwAVE 1ERzHze b yih CakE || WO wa Cé £
GvACUO | °E- wi 1&Exd o aask welvy awik A 0 8C AwaAdvy EQT 6A i
Ai+, Owhke E A6v C¥®vAfl ¢v YRGS | IWMEEwWEICeAZE €
| ¢ Av Acd¥%ui | LAl &A%Y CHWBEBET £CCWY Yz § v 2
) ©C! %A atl wee

1 Elsevier

30



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

GCphp°ua y ¢Av+ aPfE (awahladeAAl A\vd FACHIO GW~ COW A [ |
i v#Ow, g wEAwE Ce ™ Bt  1HCEBY A KA U SaiAY Y2v) Aattjw een A\
Vi E& upugOMasl [ weCeée Al YBe Witz SLwa)wAEvi ac° E
CaAawCranuQu ¥ vauawll AEaWELAE LY Azt EGowdu Ul Y v
Cz weé ¢ AeziviaC A AA @t | WYEOOCEWAABY R-AEi wij
OWA« %l PECAK: | vedivwOu OGvACHwewyv ¢&j wAWMAEI

7 81# O0TOE 6% ECmEWZVA y 0uC™- A A y

= -3 e
2= P -y
CYCLONE TSUNAMI FLOOD
OJOIO
LANDSLIDE FOREST FIRE HEAT/COLD WAVE

# 1 E-Caw-D+ ,$ v AOMADE w e0Ge) v & W Aw 3 LIAEVE-%D 1 &

1Scopus

31



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

239 1,182
Germeny Ching

1,880
United Stotes 605

258 Jopon

269

CpC{ O gWAWBOW, wéCé £ O0VACU AWMAvWIikz OGwWA« Bl w3

aoo_ 0 ¢éwawnA&iv iy wE€R vy U6
OwYev Az OAgRWuWpvHCZOW, Dwnu:CECABAG] | twz |
AANY Aa AYECF-HUEC~ | ¢ AcAvalo & 860 wa UEAECH z WAL A E
aALBEG VWAAE )Ry LEHEWER hve -1 ACK CEABAWi¢ WA WCA | Ca Co é
Yo yoE & Y3v ¢ Az | wYEC(

C¥wz ay¥%un jv%uOwWALE AWAV 3z
¢ zyA @6 ° CAv avvwz | A0 17 %oOE 196 §y UCoOpA
cAeBbAwAv %z A Al WiRéaw EA p¢ AOWAEBWVVOWA T Cé wa %A
By @y wij 0EG I ¥t j waOw, 0 Ai LKEWELAEWAYAV L1 Ay
1 61 A{£Y% AwwhdY KL W0y AY AwABRLOYE Wav e )ToBCWH
yoytvi EWIWwFAWEEZAFA Ahy a %l 0C~ | Gwe Ay o |

lwz ay%ui | vuOwApE BWAY 3z

0v %A z0 A6 1&aAnisa A @saiva AORe waR OwWEZz | vuOw, o |
CAPEY WEEMp A° Fv&B&EY LEEWLAWE AW %z Ai ac
i Ve wawwnl A wallaiwze b G aCést v I tRAMGB ERNZABY

E o O

32



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

|l U~vA 1 a° oo jdwév IA{EZ: AZ w® gz BwBioE H@ W Yol
Yoylvi BwiBAEE A Ay W el ovEy | G we A
Cit Adj ay i v yOw £ AwAv 3%z

Ai CéewawnREi CRp %A Aafk ARz i eobu | v%» Az OA
YVOPEAEEBzWC Pzl a° E ¢ AECH ¥ yAAAMZIO W& MBI © GPWEaL
Ai Cewa ARV whAEeoAi wa %AEi v pPLodERWE| v %
YyCEWE UéE°z CRAY{ABa»EWHPECHY W HHEAEDY v %Oy

) oCEimgzy %Y AE %AA 1 6Ct v %uAAME WEAWEAD AA A v
wi?l ay i jviOwAd £MNAY iz
0j AwAv %zE £AyCiolRPAE MavaPp A YA + %A ©vAuv |

d pvAi CewaBAAEIY WCyBRAE F©° hX E; wABESEA i ywtwa LAE
) CpEWZ §y wCov¥HaAv | awARywipvEl |EBEWT w-0v | ldA

CéeywAa vwuCCats ayn jvaRDEUN. (AwAv
%1 YoyoE Ao .AwwE %EDVEw WEN @WOWG WA B VAB &YW O %f |
6 NAGAINT - WE ¢v Y EAPVECWHEC2iC par%Ow, 0 UEv E

AwA va twzen)AoVE | ¢ A BB EF vO wRGAN W WA WECGH, 0

£ wij 0CpE€YGE NP MEYO AnGziy SOEBIELEARB I LA] 1 - wE 0
CepAaROYV Cvikz zCOAROY yi CO%hw-EL & y JCAv a°E
%£¥,~C ¢ wa %AECD velAger-Cy wAGW ¢ whiz  ° 0] Y%vAic wiiAah-~
¢ EWAY Aol £ YowColidvie wpa s Ao AGWABD-GAIN 1| - wE AwAv
YO pad Y%A Yov %bFamEBanow W YAl BLEaz I Gve Bo4ETE

a °yEEQ £ YW ZWBE Sz ¢ WMAYAE
Y8 Wl, PAECYIA { BPBPEA Ay %fi ¥%a W] %% oousOgwy A« ALEA (waz(
-# O0H° RYCE CE&ZBY LOY AY

o X O

1 University of Notre Dame Global Adaptation Initiative

33



DOI:

W Z
BAE

O{ £ %u

Z(D}A

coc  u

i v %O

¢ AR Aum U Yagut

Co. wixEv Aavia %oAly YaPFE A CAEZBEYEW, 28~ COWE YA E i
0f ¢V  WAET( av%hweé A{ £% Yam OV
Ca . wixg

76 a° ool COWUE :

72 wCy w W~y ¥ -

71 awe Ay wCAj :

65 ucC™ wCAj /

65 A EY v W~y %A 0 Q)
60 wCo w W~y Y 1 %\
59 viwyl CédwuE 2 N
58 0 wa /Al wCAj 3

55.5 Owo A A wCAj 4

54.5 01 %y wCAj .+

76 a°c’jauwy CoOwulE ,

74.5 u~vA wCAj -

72 wC6 v ACAAYy .

70 awa Ay wCAj /

66 wCo w W~y Y 0 P
65 uC~ wCAj 1 s
65 R /Ey v W~y Y4 2 N
59 viwy CéwuE 3

57.5 i ¢AT| COWUE 4

55 Ow wCAj , +

49.5 A Y wé et ¥ ,

49 0 wa Q] wCAj -

48.5 6Ct v wCAj :

44.5 A¢ %A wCAj / o
41.5 CV %Y wCAj 0 —
37.5 uaeé wCAj 1 P
34.5 0 wa /Ep wCAj 2 g
34 wp a WéE % 3 =
315 AfAE wé et ¥ 4

31.5 awp { wCAj , +

77 wCy w W~y ¥ ,

76 ac woul COWUE - s
75 Gwa Ay wCAj . c~
72 wCd v ACAAy / "

5



DOI: wz O{£%0 ¢A« COC U jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo
65 0c- WCA| 0
65 A Ey v W~y Y 1
59 viwy CédwuE 2
53 ACAy wCAj 3
51.5 Gwud W~y % 4
50.5 Y wCAj
73 awa Ay wCAj
66.5 0dwa A A wCAj
= = : : (@)
66 0 wa /Al wCAj . Y
52.5 i CAT| COWUE / <
50 Ow wCAj 0 i
48.5 UCay| CzAp« 1 A
495 0w= €y wCAj 2 <
485 %~ | CzAp « 3
50.5 Owao /E wCAj 4 <
50.5 0t %y wCAj —

Cée oOMOAI« &° aQ & W 'CA MKy x w,

°oT e ¢cwawnAEI (XI- =yv
waAEiI ¢v C- %z yAHI 0P E ¢ WNO/EWZE GIEHEIL, %28 Akt a°
BPEV Yy %l £ A0z CRAGKES e W WBREF v ARKA ° p-
ARPYAYEVE jvanOw, 0 ¢v ayui ©°p~ %t ¢yl £ ¢

| @CjviNELACHRE awdAy ° ABA 2% IC YhwzyGw L w za §i 3w LA A

y Cnt ABME a¥y winvitve! yABIE C BvaWaAEN  d vady %in  %a %!

wiv ."ReBWVECRAYY 0! %y °ipjy wh A WRBEAE V walg v ayOiz

CY%wz ,al MY Yol i Yw A § Wiy wal A vix st v CAG dEWa o Ew
PIER oYz G BEAET  AZ0 CWYL T WE %A Ol wi LAEIE X w, oy

GECYEVDE XA CWA ¢ %y %l £ BAEIC WAR "HAAMA zval ARGWNE W

A{ £% V2 QUEZCHAAPBRIV-WES.wk w, cyv ay % Gév %
CA« jv%nOw, @ Aslc ¥rzj oovewiy vy ¢eppd:r [ weBaoawodOu A

)P E atvd £ERLC«BAEYN H& Gy U CAzlI&wzLANE (KA zA pADUE,,
ApEe AR VY1 3%a y ©°pod %iAzZAVELS Y8vlLk oGOy 1A Vo VG %

i v#%Ow ccaAvz M@y 3wy EOv Ai Céw-yj ¢vAmwav °E

4 +



coc o jvub
¢ AR Aae O Yagv!

W Z
BAE

©{£3/4l] ¢ A«
2 OA Al , wa

DOI:

CAwi Rzwi~WAAv 1A Buwwpv AG P WIAERW ~ R %BAR %1 %t ¢ &y
) °E

Co . wixEvwAda¥o 0 v AN~ AQ 8 %0 § YoY%y WE £. 5WD § %K ¥z
#ay wun %t A{ £%$ § Y%vai| %AEI a Y%hweé
#$ C v A5 vIMOITaNGHE Yewz |/ Gwa Ay| wCA]
#$ W, 1 IVE Yotk 2 a° o0l COWUE
H$ w 211 OBl G2 4 z AEYy vy w~y %y
2% w BbLL 20 GHA W 2 viwyy CodwuE
#$CHVAY %GUAS G MWWz 01 Yy wCA |
05 WIS L/WE Vo Z ucC™ wCAj
#S Wt w# wCdvy ACAAy
% 1 B LC Yalwi wCdwg w~y %y
#3$ C X\ A & #OCAVEZl # awa AA| wCAj
4% Co A & WOORZE | # T CAI U COWUE
#HICHKV AN BECREZ | # Gwe £ ( wCAj
S CXAVPLECWE | # 6w vy wCAj
#$ w- ICIomv z wCy w W~y YV
#$1 wz u~vA wCAj
#$Cnt ADj AN wCA|j

-

¢C

eC{ O£ Aposwodu
AAZY.C y CE WA %ABIy Y ¢ OWAAYAZRLCHW ARG | Wa aAE A«

¢ wa %AEI

¢ ADGES G(/Ewa Y%A L

50y°oE xw, ayv CéC{Of AbPdwl(
a°’ o)l jdwcyv
| ¢owit | x ECA | #Ww wA ¢4A&E K &YB OIRNEELW a4 °1uéYv ¢ A «
C i wEA
Gwao Ay° pa

| CEwWAIl ¢° 33 % ivwu 10 A VCAWHFAORGCE wWEO U WE PIESC WE
CéwAavnuccCact

viwywi
| UCopA &a%z yapwtAeWaANBBBEEAySaaWwEkewBadI EY
| ¢°3 C¢wutl
#wCodwaév | AMEEWZEY |wwGysw Av
CGBWEA | ¢°3 ¢Ewi?l 0wSIBGAB @ (e W oaBuicY & wi

4,



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

AN )
| CEwWAIl #1 @,BACH LA 0wl MMMV BR O CAESEWEE | a° G\
o3 ¢wut
0~WA

#avwvw: (0AOIWAADPEQA =8 WEBE wida°o 0
ac¢ A3 GHARUMVA ¥z ¢ WEACvalA aasdh, VeEW® 8:ALLAIELY E, z (¢
oFYE Alasvez, Dawiv® & e A AV 30wy, Al

wi € %0)] & €& C{0pWwe vy wk
C & 3B 0(-
AAywCév Wz C¢%E ¢v wi weéu} %-EREEGN ARA wi @ WA
avy AV WEMEBZIA b vwy WA B i+ vz WRWNESSE WAL |
CzACWHZBmUACTH}O ¢ v U vz Aizda GriToeysA | évi Ay 8 fa w a ¢
& WO FPADE i v vy « YA v LA YALC 3 e AAN By AR )eIoEWEIY @
vy wi € %0ajewé ¢ ¥dlalsus AsiwlnLUSA BEv % ¢ B a ¢ vb BvW kv ¢ 6
AQLt y Vay NB O py@ 121%:  laie A Eo+&#y & e ARt v 6 v
CVIAR)YBULLEALLA 0 wi calpi v ¥t orfv YA T GCBRYIBICIEA/& A k
ApeEssah C{ OBA d [C & ACAWM) WetL )l & 80w p Wi /Erdw e v
7 .8 AQy W £ WEE #iC Ay v W EERAE A E -
CecwAay CucCoév (-Cog-i Ocv
Ov %ev o Choédvv il ecpSv2d AOYOEA G Ay U ABY2 v A& ~ U ¢ O w
UE¥% VA ¢ AY %A A« v° ElrARIA Aeadpw@ ve {(OU)ChXiwEsy A G
a ynidivest! $ Ay wCl x¥%a ¢&wév +wuf )¢LLLAv Aw
WE AVAOE ¢v wiévuj CoQwmEBArKEGYAEY #0w
(v #Owh Y%y §y CihEWCLY @ S oxéjd.0 Héy AEXa ACWa L Bvpl
v oo0v YD\ 9ugmyAYry | € Of CLAN LEA w »owiC yC¥heeGB Wi Cz
Ai %0 C3 v Ay @oupty Wil @di LeBIE] VA YVEWOAID 8y xxApac Y v
A w axepealy ev i ¢ A Eweé ¥t 63 vVAAXKAEWRU! OV &
7 .82-# 6% EAv


https://fa.wikipedia.org/wiki/%D9%81%D9%87%D8%B1%D8%B3%D8%AA_%DA%A9%D8%B4%D9%88%D8%B1%D9%87%D8%A7_%D8%A8%D8%B1_%D9%BE%D8%A7%DB%8C%D9%87_%D8%AC%D9%85%D8%B9%DB%8C%D8%AA
https://fa.wikipedia.org/wiki/%D9%81%D9%87%D8%B1%D8%B3%D8%AA_%DA%A9%D8%B4%D9%88%D8%B1%D9%87%D8%A7_%D8%A8%D8%B1_%D9%BE%D8%A7%DB%8C%D9%87_%D8%AC%D9%85%D8%B9%DB%8C%D8%AA
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%DB%8C%D8%A7%D9%86%D9%88%D8%B3_%D8%A7%D8%B7%D9%84%D8%B3
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%DB%8C%D8%A7%D9%86%D9%88%D8%B3_%D8%A7%D8%B7%D9%84%D8%B3
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%DB%8C%D8%A7%D9%86%D9%88%D8%B3_%D8%A7%D8%B7%D9%84%D8%B3
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%DB%8C%D8%A7%D9%86%D9%88%D8%B3_%D8%A2%D8%B1%D8%A7%D9%85
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%DB%8C%D8%A7%D9%86%D9%88%D8%B3_%D8%A2%D8%B1%D8%A7%D9%85
https://fa.wikipedia.org/wiki/%DA%A9%D8%A7%D9%86%D8%A7%D8%AF%D8%A7
https://fa.wikipedia.org/wiki/%DA%A9%D8%A7%D9%86%D8%A7%D8%AF%D8%A7
https://fa.wikipedia.org/wiki/%D9%85%DA%A9%D8%B2%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D9%85%DA%A9%D8%B2%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%A8%D8%A7%D8%B2%D8%AF%D8%A7%D8%B4%D8%AA%DA%AF%D8%A7%D9%87_%DA%AF%D9%88%D8%A7%D9%86%D8%AA%D8%A7%D9%86%D8%A7%D9%85%D9%88
https://fa.wikipedia.org/wiki/%D8%A8%D8%A7%D8%B2%D8%AF%D8%A7%D8%B4%D8%AA%DA%AF%D8%A7%D9%87_%DA%AF%D9%88%D8%A7%D9%86%D8%AA%D8%A7%D9%86%D8%A7%D9%85%D9%88
https://fa.wikipedia.org/wiki/%DA%A9%D9%88%D8%A8%D8%A7
https://fa.wikipedia.org/wiki/%DA%A9%D9%88%D8%A8%D8%A7
https://fa.wikipedia.org/wiki/%D8%A2%D9%84%D8%A7%D8%B3%DA%A9%D8%A7
https://fa.wikipedia.org/wiki/%D8%A2%D9%84%D8%A7%D8%B3%DA%A9%D8%A7
https://fa.wikipedia.org/wiki/%D8%B1%D9%88%D8%B3%DB%8C%D9%87
https://fa.wikipedia.org/wiki/%D8%B1%D9%88%D8%B3%DB%8C%D9%87
https://fa.wikipedia.org/wiki/%D8%A7%DB%8C%D8%A7%D9%84%D8%AA
https://fa.wikipedia.org/wiki/%D8%A7%DB%8C%D8%A7%D9%84%D8%AA
https://fa.wikipedia.org/wiki/%D8%A2%D9%84%D8%A7%D8%B3%DA%A9%D8%A7
https://fa.wikipedia.org/wiki/%D8%A2%D9%84%D8%A7%D8%B3%DA%A9%D8%A7
https://fa.wikipedia.org/wiki/%D9%87%D8%A7%D9%88%D8%A7%D8%A6%DB%8C
https://fa.wikipedia.org/wiki/%D9%87%D8%A7%D9%88%D8%A7%D8%A6%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%DB%8C%D8%A7%D9%86%D9%88%D8%B3_%D8%A2%D8%B1%D8%A7%D9%85
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%DB%8C%D8%A7%D9%86%D9%88%D8%B3_%D8%A2%D8%B1%D8%A7%D9%85
https://fa.wikipedia.org/wiki/%D8%AF%D8%B1%DB%8C%D8%A7%DB%8C_%DA%A9%D8%A7%D8%B1%D8%A7%D8%A6%DB%8C%D8%A8
https://fa.wikipedia.org/wiki/%D8%AF%D8%B1%DB%8C%D8%A7%DB%8C_%DA%A9%D8%A7%D8%B1%D8%A7%D8%A6%DB%8C%D8%A8
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%DB%8C%D8%A7%D9%86%D9%88%D8%B3_%D8%A2%D8%B1%D8%A7%D9%85
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%DB%8C%D8%A7%D9%86%D9%88%D8%B3_%D8%A2%D8%B1%D8%A7%D9%85

DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

Main Koppen-Geiger Climate Classes for US counties Msoclimates  Precipitation  Temperature
wpdesedd itk CRU TS 21 tespernture and VASCliwO V1,1 procipitasion dats 1951 % 100 Ar oqmmteriel Wi demer e
B arie
- - I LI
M OAm AL Aw BWK NWD BSk US €t OB Cf Cra Csh G Cwe Dcsmam
ey
Cwh Coc Dia D Dic D6 Dsa Db D Dod Dwa Dob Duc Dad  EF e

78 HocAWAZGP%au | dREEGTE Coiék E°pz
BLAET %t 1 A«<Au( (OA «
ohbwée | COWA E- | xECGNAACIAWECAT § %O E° B ¢wWaY
a¥%OwOwilevwRu-j¥% a° ol jdwév CLLABEMNGaLEY CL
eV i vw/AE. dév UAU -3z- 8 ,o0dow Al Ay 6LA « ¢ W«

-+, ME, 6wWLLA 2 p-~ADE LtAwiads WEAC &a8308 £ 3 +
00 ¢ ELNsv AydwLLA uCoywwry AASRGW sod- & ELULL E
-7.84-- 6%° ¢Av a° CAv%geh +i@MATWER Ai CAv

i v

:
, 4@ #$ 1wl € %0j a° a0 jdwé viALWVE-REY Byw %OwW, U | Yw/
#wl € %0j %dr 1Yy UAéy 1| ¢A« a3
4* -/ C 61 wWEA
I* -1 x ECA
M 2 aviPd z
=% 3. °c¢ewava
, 1 . 0 0AB1 ¢
- ] € o BA
! v %A

* National oceanic and atmospheric administration

4 .



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

| # Gopvnad EED L wy AREAWY ATy &y LW RISWE a° o0 Ajzdwév %!
6wae3v | a6ua, g |jC3WADPYE YAz OAMOACER VB ABA xVE BGkE
Y CAv 0y waes o Y%wi

twz Co- wpEvVvAA o0 *w~ A:

¢°3 (/e

| ¢ %z oOowéoyda WAOUVAYQY Yy Y408 Cw & 1° WwizE 36G0Y)¥A

Cwawz $ 4wz AASCEaVU YA VEICAIPZA ORBafAd p z
° bywji SATWAE U ¢EwaauviLw~T o élvicwz wC Uy i WR&E ¢
%E 1 weé U -¢eovd  ancvkaeAow Aiv AFEOYES AR 4w a #omowvk, N T
) CAv a°E Acd@%EW%~ &a6n, 0 ¢wWwi?l w¥vdwzwdA
CAanwp E v Adin £dva %* Ai C¢A« ¢cwatve.¥% Al  Eu
y ¢c¥nwuj 6CO6° £ ¢v aAwaeAlul wgdFy ag &CMi
Vet weld |#0{0wh UTEAEL YECPWel OTH "
CANEREWZAT § a°E Ov¥% MmAy C3vB.O¢ G wE Bag & M1 ® vOh
¢V I i °LLE xw 6 ¢v C3vaRa@DTWwa K u Apbwy ACA 1
V3.1 £ v ¥z Bl d pOR AB 0 OGN AWz sz C g BeAAED + w
Cywugoawmwe éwat (umUyewz %oldv %we-0 i  EECEGAYV
a°cay %%t ¢A« ¢ wApPAC-AREE ROy @ EinweEC ¥.o (Evivaw ~° YE
y € v %M %Iy &4 WAV v &dz i Wov+° ¢ EAGAEZ By 16 pdwide & w i
) :1CAE At vy C{ Awp

W] aawba Yy awa A0 wd weMWE@ewou A
ac onawa EREx (A (H0(-

i v D& AMOANBC ¢ A« AJA yQuRCw BPCY 0 w & pED3 ¢ AviA340
i A« ComAvng pEOS E A AN BVIBEQAYE W@ Cayhidé V!

'+ Extreme

"~ ~Extreme Value

- ~ExtremeValue Analysis
!'-Return Period

0 National Oceanic and Atmospheric Administration

4/



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

¢ £C &V A ¥ POWNWSS W B30 | NCEPS- ¢ E LT EGCO U Ai v %U
Up WEWREGSU £° 6 FEAFA] oy RHIAAPEY YW L wy LAE ¥z ayEY A
7 /8+ LU A & @pinEs wiEimga REPCAEY Yaw z

vAad Cou (;(wWoOe(- Ai %o
MEP CALNEBME | Wi ¢ %uj] ARAYWCEeQLAwplLA Az Anl
Q&EWY ELLEA~ vY% A20jo 0 wYaEmOowl BaEic pyp i (S0AGY Caw
Uv AvawabincavAvdan 7 ¢ Bwa AIOE Yoripp f2A £ wa Ow B B v IBE A v
i WYPGVCHI Ev0 WE v % °76E° H vE&awd 0wz B v #8586 Ry o BRI ¢,
gwlBL L ACLLLAWCEny ¥ 4o A&l lC WA ARLEAD . V) ¢ IBLWMEA
| Cy ARARABE: Cwea{wy Bzwal # COWEL L B @AW At \L EfRas°
i walav °OECH EIfFE vI A & YwAVEA W v fadvWai e + v Qvd Az ae
ladiw 3 0 AW AOMOx E CA §xipw & AT ¥%@ve VARIAOAINVEY § wi wabED
YLALCWL ECT eAABYy %o Ca § CEWE %L1 Y wsaGWARl  diMQI2
-718,

Cavowd 0A6T CA-(QHwWwA« A

dpbawiaa govMl 1 & CAwh BSaAERNE HAAWT azw U6 WeAA

Aifavswie wig@@wal AT CA v CBEveyR 2RABRIED D i  JC ¥ QvicC
YA wE B BAWE BAC WGY BRwYy GEAWGECAeRPUEEGAND &
a°’  oU0CRHCWHE $%IAT B4u AL 0w« l BaddWigysi * A«y A
/8- )1 Yyl sy

» National Centers for Environmental Prediction

~ National Weather Service

- National weather service

! NOAA National Weather Service

0 Worldwide Tropical Cyclone Centers

1 Regional Specialized Meteorology Centers (RSMC)
2 Tropical Cyclone Warning Centers (TCWC)

40



DOI: wz O{£3%0 C¢A« COC 1 o

i v %O
BAET 2 0R R, wa ¢éAN[RAME O Yo
WMO/ESCAP Panel ESCAPIWMO RA IV Hurricane
on Tropical Cyclones Typhoon Committee

Committee

160w W 200W] 100w

Honolulu

o Nadi Xl
X1 y 20°%
VL“ XIi|
a0 I s Vi 3 40°S
g
0 60°s
£ 160°F &0 160" 140" 1200°W 100"'W 0w SOMW 407w 20°W
RAI Tropica.l Cyclone RAVTropical Cyclone
Committee Committee

0wAavaused e Bz OK dénp E ¢ £ & A L 138

Cou U@l (EWe@E
0 TLL EAFA g-wCj % LALASy WG i@ w & ANE & YOG
yE, ¥

Ai %u
ARAI OGwug¢
YA UL % ¢ b02 §Y wAi 862 1%mB~AC Co O 7

¥ a

U7 ¢ bwdA vAa %k
ey wie® awweEedGliv Awa YA MEDTIGY A2 BOid Axd wE Vv
AAywCév

<}

CUWEDE L S EvEanfah VAW T d wal B X a0 |
7 /8. )Gy v Vs
CAT %O +vwj ABREWOE v
wiY w A et YIwA GA AWewG OO0V BARPHORE 0% A A § MG AW 40

U CpCw HAWAPADIL ve - ¥ 6wlig3veYwACP N$HA Wg ¢ TE 24V /

6 w3 avAawi & Ldw o)®ah WACAYv a0 iCoswiAvid AO © PACIYAH { é
Gev jdAT "0 Qu jwhk2pu ¢ nwiC iy weEbavvasE A & JA E

7 /8 )¢Av | yweenu

ut ¢

0 NHOE A Mw@ W 0 Ad &

National Hurricane Center

#/ UTC$ Cy wA«
Central Pacific Hurricane Center

¢YWA ¢v %o é

41



DOI: wz O{f£%0 ¢A« COC U0 vl
BAET 2 0R R, wa ¢éAN[RAME O Yo

T

wi!l Co.- wpEvAa %o@Wkw-~

¢ %3 (AUQ(an
Uev wWUCOUJIu®lgad a° @RI WIGEWA &L ECwR ®i & Ov
eOWhWIEE V ADadwah & RALD + Az ©° avMeée OpAyevderul ¢330 CELE v
| W ALK v AQA A LA WG &y wOOHI T wia® ¥ipjd wi o wa @& B4
WIS WA &Wal jp d w&X\A J&dseC 0 AVB)A B ICA Wl KOywWhE 2R C Az
) CAGAL g% APLES By il £oopam@ii © y v
3 L Seena TR e
Show data source

£

Arctic€ ™ R

North
Pacific
Ocean

- High Low
. Medium Very low
718 a° o0 jdwév %! (o4 @whk %A axwlOw, 0 1 A£EEY

Cowl- ¢ x(G(O(O(A{ G i
y £BCi O axnlbiz DAY Are BRp®ixéwy ICBCHBzERALHEY (
COLLT  LLEO ALY ¢@Q ZEE b £ W Mnae o) 14 M8 w«Az
Cowk  CuABE%bPE wiul! EEvAAav Az Qiliovy HWWEAVE Fwit /
} 3600 Aoozd ¢ Yoy OWEA &1 ilerpE A Ad WCIlEF B - ) ¢ bvt CE Yy waet
°Ewz %9§ u@AVKe@d aaeywerd yimir £ vih EviBATh
) 1 A BLoAwWASTSWRY AAU®Y & A BYEACR Ve weef v

4 2



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

Czj WwaEwWwhGE O CAOWLA D #&p 3%8v %6 WwHICAHAE AAG Y %° Ca
P CEIVWED Gl Xncia @AW EE & wi
OP EWyWwe 016 AT ~ 0 1°CEDE x4 v ! B & V-aCHIRMA § 11
7 /80 Lt AEAT ~ 0 ‘laymwesnuBvpE£ch WCH v A W ef v
| Co " u | Cobwhkivi PBRINGS ! WaewR a W °#£ 4 +wopAz
UCH Wi 8 QG z¢ AW & wd BLE - IxGowAR: t w-Ev wz C
COWLIL K- | v %AW wwBEZAd Dvpaleaw Jy CAVEHZ ! A{CHAA U L L
DEWS Cv¥c«v § AP DOPNEE)OWAV §vy Wpd WV HGTRTES WA p i
cwa E,z )LTALLLE xw 6 AeObug i A AD I %A L
i v¥%8v | xj Uzwhiv~0mApit OAOWSHEVABREWEAz JOE yiwn
CeawAj wEOGU DEWSEWR Y OP EHQwwphpia QP& & v |
| AywCulu X %a WOowpveanohm iA AWEChwias | A kP o dAGEEDH A
%l HAwZa €Dadoal B1CzIApwHa SAYWCEY AeOpu | ¢%
) ¢ Av A¥o At

¢ ¢ EA(. (0(0(-

vy ¢Av 1YmeGEz G ADv O )8 AwWECEWLUAT 2 OAEE4T v %uOw
Y CAE- Cb WA olANIEH)) #0 D BEYA B L0 € Caaw e #»d wAT (|

BT EELARV C¢bPAY U6 viGuxkiAdy (BEGE EBC 00awA ovpl ¢

Bl NP eARPWAALL Y W Ll vk aEw! Yowz TEWW £i QUGEAV

-+, 2%{aiv % CwCyaEdo wA Y AwalEs1, e -aaaswmB e ¢

%z v HhBR LRIBEI/L/ADAG -0 % EEjeadpwWwCvav B whlz L |
I,y OXA€EYy ARgwhA UEVv %890k« ) Y EBEANeABNKAG AL
7 /82 ) CEvV WA Eww* ¥az wa &wal j CE4EW £ Yin

 Drought Early Warning System (DEWS)
“Acre Uz %+ F@Wwb U %i v %&

43



DOI: wz O{f£%0 ¢A« COC U0 vl
BAET 2 0R R, wa ¢éAN[RAME O Yo

Narth
Pacific
Ocean

OuabMOQﬁ;mgﬂ@o

.High Low
. Medium Very low
¢¢ EAj] a%lOw, 0u,-+ A% OavACuU 5
CAAAT CUBAYW ¥SSD | %& %0 dC o CHUNP £ACINS A W~ oo £
Yo pbpi AVAeVAAWBOEBEGay LEWARALE WO B EWAALBLII VE w2z
CAwpBWVARIMIE ORAEL EFj ¢ §ABo pliVCaCiI E wz %O EE w
MNESDIS$SCOC” 0  a%w AFmdby wiw & - Ap &zv%ruABBA DAASL
NOAA# $ wl é%uj a°AApweCdworRNST A iy Eywh A Vipt @4
Y CAv ac EIMES vs$ G R Repy BaaadBvEyoky ARG HivibEE w o
GOES e § @y | AzAMCY AaddvvA aowld  j w i CAWFRBBA %! CE£w
#0VR%uMCGt YA0ES CeeR®UEyWLLT £ECgv eawe BLAOIYV: TV
y o«Cmi at waeo Av

C¥vwz Co- wpEvVvA& ¥%o(l(o(tw~ A

xECA v O0Q&PA Crwz

* interactive

" Elaine Prins

- National Environmental Satellite, Data, and Information Se(MESDIS
I Office of Research and Applicatiq@RA)

0 National Oceanic and Atmospheric Administrafii®AA)

1 Cooperative Institute favleteorological Satellite Studies (CIMSS)

4 4



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

UCphp°ua AndaweCi¥wzy Atdwe -Cz ECYAV yyv AC 0ApeAE YEfiw 2
tArdwz eOwpu §y AywOlp %S CYc GREwWD wa
7 /83 #0$S EAv o Ui x%a OWUE §y | Cévywhn | x %a

.
¥

J
e (
k;ﬁEw

9 °‘
>

iy E B

<0 0-9 1019 20-29 30-39 40+
BB #¢+HEGCAPICZECA guuwLopAs ¢wha-; E&IVRAAvV °1 %t 5

a°’ mu | deCdgwdafemwiida A -\ Oz
C” OA | wy WAENG Al U WBGEA i¢Bv: &t ainCwiyd wa g w& A w
¢YwA 1¢& wz %NOwE ClAwaz jawYpEeQv V) Ao E Yl Y

C” OA ag weajme =Bedkivy 44,zC "~ O AA E-ninviictsakg VBTG -

wz %Nws3 AEEP Niu ¢ AEE 6cav0 BanDias omlave bz #A40 B C
OWeé %« EwWBoavy BUF eV Al G CHEW 24z @H ° AT U é:
6 CA Ey- CopwAvu Ci7 ¢ AAG JIAPTQIA V° BACEE W jvOMY W Bk
yopi CeOwAwpE v ¥

i %¢.£1(0(-
#®pEvS 1 YAooEahad LyWwByYWAISW A WHES Lz Y V¢ YAKE 848 Yl 0
)y ¢Av A%uoAr %t | ¢Av a° o0 jdwév jj Ay

' U.S. Geological Survey



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

Va® LLE At vAcvL BEEyA yiokwnyC DAE v-0 Bak% Qi O O Yo LL At

0 wz %1 CaeCl AE£ | VCYIEGM vAA/ é awhz VAREY WCAE 9
aa
IA

3

A
18-

United States ;, NDIAN S 0 L“w adelphia

B R A AR AROLIN fail Size
‘ _San Diego © NEW MEXIC "1':@ SUSSISSIES ROLIN =05

Exa R o511

Houston | 1.01-2"

N oo

' =3.01"

-#+,Bé—ﬁﬂ19£vé\v1$‘w¢1)ﬂzwu¢; acwz %! #®pey$ @cw°oyv AwAv

AéYwi Oyw &AH0Pp £
oV, -KoyywahA  (aw DV 1Y &P GpeEhdE 6O Cz° " a0 ¢ O weE v
(o]

Owa AlQv ° - 06 a3 eE ALT 0 WA D ) ¢ Av 3AWSE ATb Bt

YCAv a°E |, EuU OANGBRD d poowho §° F €%

WE g3 %Nw3 A&vOpu % Clp il d poigapvkcay OA v
AerCyivalew 2 e wie B&y wa v ) ¢ Av  AZoARIE Wt dawAv ¢
7 8. )EpaEcway #AocEWA wé CyApi- wvi¢e$



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

THUNDERSTORMS W GREATEST CHANCE OF SEVERE

-

AcAPBAWE - AAWBSEAZa © p £ § 1% Yiowd® HA&E° - v B =397 Ep Cz

+ 81 #, 3

cCo°3 9qE&O(HO(-a %z

CYWPE f¢& ¢ uvav, WA | @3Ch¥@ aé wuLLyawdlzm - A3 W
0v %0Y ASQEA ° p A UEAAP-ACAR avivzackazp zowéayv OAO-
cvadbli w3 o wédad Az CAWAE YmzatBWawEEAY tavA @ A€
Cy% °pywi $ °yulalgicAimdous vC Ld WL Navie Hade o @RCAwe Ly A
BT AHEG Clewz | ° L& BECHV izl AwWp/ALLL HOREEY yvomwi sy cal
| ¢o3 yertweu E¥%wij] 06CO° £ (AC{aR visddfewpchve A
a)°°Ey VAtiviAsy AEB&EY A{ Aw’
CAit@bjwpEVAE %Hoov HRO-Az O

#V-SE &b z & W, A2L0Y:~
E» %t y CiAatA6)] jv#nOw, 0 A« Eeaepz
¢Av a° EACABY.z E, g ¥a¢ Aas@w v pu #vC aaCe |
¢v )Y CAv Espzvad EWAAE¥W~ Ezwg OGvACU
C%v Al uUGw xAAEWAEA%OwW, acwbizceBpi WEAE A @ dv
Eapzv%uad EwaAEf %~ wEziwed °l-- VIO Uk wddi G4 A« g v ¥

(@}

» Ultraviolet



DOI: wz O{f£%0 ¢A« COC U0 vl
BAET 2 0R R, wa ¢éAN[RAME O Yo

A¥%a A1+ Y8 LEVEROWA v 406 cAzEy wd wE 3bAwd w3l E
ChrawE® vérwA BT o OUWE vy dEAWe A vCiay W o G
Cpi1 avAE£¥ U GEBWEUN Cazi RIli @8 ¢ 142 EC pEGr46lt wezi C
748, Yo&LWw p¥% | °CE BA- | B waAwih AMEWE z CREEEVEC Y,
Yl ANzw &5y B aeib A S | BPVHA B 9%~ c 0 OC dWwOwaed LD S ¢ w
V¢ %LIARNBLYA & BC Ui eAMID IR Ay RRILIVAE & VAl &y %E° 2aAGY A
CwaAfFe—~ Bawdsy G Ez$ ¢Av Aucd+i draemCpeia
UCoywCu AE!aweEPDAKRAWD zAJY0eA¢ WL, v AZERD ¥ B 24a 12 )
) ¢ A¥%ao ARC Lt ANV CER wWE | %A

HEDNESDAY UV INDEX 12:26AM EST 10-JAN-18

)

®2018 AccuWeathercom

UV Index
| e

Low (0-2)  Moderate (3-5)  High (6-7)  Very High (8-10) Extreme 11+

° " mu - d WEEVAYWNAS ¢ Y W B2 wE, A vOAICH 5

(o]l

A& vauCCats Co- wpEVAAS®@EUV Y%w:
Ge A 3 v %C C DIy B(0(-

Ct % a° C° C~ AKiNwehka O° BgmE i aCowhsacYA vC 1wz 6

yC1 ¢ A KLBRAGR A %ol vZAne-8 @i Avse ) CajlmivwE 0 v AAywCév

O>

' Environmental Protection Agency



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

U ¢ GO0 LREL 15N w & ¢ wAbzw & asibviadtw o GieAN Jo B LICEQUICE C
A®UPE Vv Bk ML By vovh EYw L LvERK G W e O  1dL wb
AlAW 30 COVWHE 3z EWBRY B afvy © B B(GOM) WiWCAEgk § 6P & °Qup i
AGCM $ CLLLAGEIMNC @ b B4p & BOMB AEG a - WEE C Ul (A «
(e VADELip proR B LS WH o0V ew~ xw & AOGCM« AE wz
Aaavx [CEy maCCaAE yawhpMECKA CHRCH CBEE awio l
) 1CAIER Lt waee A9 A#a° pé
#HCM$ CUAUGYYOQE %A ¢wa

Wik j Valva & . 2 QONAaf Clojikyja CARGwA, ¢CABPAIa AT ¢ Av CuAd
UCyvAé AwlLLAvO#y LALDODrL AN §7 CAALCACALLEG!? y
Cl %i o6¢°ul Uweév wWat LL Av #& Clilwk A A-OWAEL A6 yOiz ¥-AEy W
y  AA§ ®m&EWPXOBCMBE L B$S AAy wC é AGCUSI$A UAY« QG WAia Yo
AT o o BO° 0 Alzj vEASGNBAMCY )AFGLCMS ° y Y%ae/FU £ v
v & LEGOMP 2 LETAG BarpBAMVECE LB A 341 1AL BLDPAR &0 wLL E
UCpCW a+ Ww&Ppvi vy LALJA wh 0a a3mit ¢A (AL Avwbs ewEdy AcYs16 w C L

AGCM ¢cowan Co ° 3 o Leveld 0°As LA OAT sAWCHE j E Aiwac
S8 #$xj 2 OA Ciutev 3CyYA %l ¢# AYONE ARYW WBAWE E
2 OLLA %wLLE& wz v¥% jdwCLLASCM i)3@3p pjxdw vdb tA CA

+Walv v ChH Cl 6 @ QNELEELAA ¢ GAME OB eESZAVWIEY Yallw

S xw 8 vi% CleAAdY BBRCE wBAIPAY ¥h Y &Eje wia ¥
Ai ¢LLLAvV #A« ¢ wu Al yEIOWTEjadOvCRGEM AMELYL A Y

¢ %pOU weef owUdal  AVA'a0 0 V) ApAYv cawaBsCAR caWMwil OEEHES |

& wi Qur AdllLviEeecALAL A vy | (UGEMO~2 WAk O WDE wE wave av
&6 °Cwad o Wl CAyiv RACHIAEZWHBABCY ORBBEEMEV %BWE

0j EwévAu ¢v Ai ¢RCOWBDGEGCMIAY) % EWAYC i WE

B j aCACCEC~¢ watoowda UAyYy G év )UWA viewiEe (iyC GAPAEY WX

RCM %L 6C- 1! ¢ weioaviReas ECMERAMY Ll ALY j1 Az

* General circulation model
“Atmospheric GCMs

- Ocean GCMs

! Atmosphereocean GCMs

OSea surface temperatures

’ + /



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

%ui » 0 weé wE;AWOE AR et 0 vOA W Ol CABCTEyMzaticdiw i w
Awhe &° D ARBWEAEEald GwCz Az cwCy wa %o
HRCMS$ A@p U G econrag

| CT ¢ ACA& 6ewWa °Uptdvy 3D v BAGGND 2w BAShYElY Liwi Bwez  w
AwCeéeu ®ewyuc€w Wewy Cdwmez VWARE z W WALYEXA odlv
¢CLL LAWVWESRENOCE &v 1 CiveAD )Wl LAGEMERGIA WM. Av W
Ci e AC&® ° QWO WIADE° U D +WEY BE sof VX WR@EEIWZ © py \
iAew-y| %P v @BdEeGell LAvCd 0 AwCAR it 0
) ° pi- ar®ymvedpwW@OME Ac Ay w8 ROKMIVIZAEY v v GXeGwig « Aoy (
w FAvE A

¢ wiaWw Qv @ wii i pBMBW [5 LLCA | B A0 - vO4 BAZE Y.k & % it
CWAW FIA C BIEHGAwA b AYAEK al«wd o éWHE  xCwnv SO babe i [AWE o
¢ WA HBECECP N (BEGY @ A Cua 5 b &Be-Cdi & a%awdA yWw, 6 f
Al ARV H@&wBDLEEC 0wl L EWEwSHWEL L &0 wWjipvt& i@ v 4 2
CWAR° WREEGSH v v A% p ¢ WHAYG FOMBOEAR A w8 %z o6 UwE
o i ia t wessAbingaA VaPiEPIEecv & @ w A Adw [CAD@ Vv GtuAwp €
) &\ 6 EAEe WG LB A pnlasty D@ v CowiP Gk § ¥a 1 w ik | Yw{
C h@w&E° U  \Cvaba FEneEvwd vEEE wPAAZ G E@ VAL CAT wa Y |
Oc HE W& &I vARGH vEA | Cy CANA BAGRDSAbbpEE oYY v alw
APLLAAE |1 CeCPhi« CWHAQCAE £A W LyLwlero Uz0 OnaSBAEESim
#)ECppouYODyuhEESE QW OWY WLLj AyWwCQaMaL A ¢ 0 ChL ARdend u
| Ay bW d §wil VIAGE L yEde & I a3 A+ v @ iy Y\¢ A6 pAKIYA AszAeQ U
adv A wd %A 05! wiz°0 tapRane e W = Gyt 2 OLLA ELLE
¢ YARCCRAC 6v/Ebvy BBAQ BH v & %uh  ¥AYP &4 wiveap B A BB & AE
) «Cii at waees LL Av EX~BCEME ¢QIRCH éAE Yow Al GRamépasinchz i
¢ wa Aé %wp-A+ +)+OHPEGLE o pOA AFER AQ & WMy o - BRESwyYy Ué v i
UCdb 9 hpEHBE S Kavl 168 BALAKY a° 0] CWRE WD HQHkv BWL LE

' Regional climate models
- Reanalysis
- Intergovenmental Pannel on Climate Change

! special Report on Emmission Scenarios

’ + 0



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

g EHBEEY PO VMCARLS+ Yow BARS V uliilsv SRESEWHW B BU ) & tAvEaen Av
LANIRE & W IAVEERA vy o weed Awr +R ¥ €D WAE ALFRA |
¢ wa A&wi A 3000 JyooCC G { véae cCAAWA DG w ASD2% w a AP A T A{ A
¢v @zv ° By Az Agava yo vBA B @vA Az O] Agc-wWapASRES # U« %0
L AC W o d g IPC@Y)RiI ap) owcd wdA yAEWS §wih LYWE iy v QO
CAY Ww a § w A Wi A Gudt yAA tvE WP & A RGP Y %6 & w i W |8 IMRSRS
RCP6 RCP4.5RCP3¢w:awly co@iie O - cvawA  C % wikdiBp A ) ¢ Av  at %i
¢ AE LIRP EEWY +6 wLl BLLY%ZZ wEA3UA VALY AVEYRERSS5 AT © p LL
O CFirtv kg s Ewa~> uwzC A6 ZwR R AP E §y BGPS5W |
OVARAE EzwEe ¢ EW VAJE%AR) & B GRGPBE YO oauypiA
ag Cobwt, + + AzoQiLeBuivU o &1 ¢+ WER &/ 6 w ULz A4 (9843 00V §
AASA QAVWESSAGEES (OWHICE D& WPA ) CETAAVEAYAY L 0w
VE GABABAACE ¥, 7 Wodw o AEDOQE) Gi (CO vl BYEERY A C @ A doyAvab~ YA
R@P4.5RCP6¢ wH Wiy I¢ K&K wiw aBWA & viQiP § y B« uCA Y %O LL E
RCP6  Y“EwAEEefWiol ¢ BAYQY % &4 vy A MMCCEAWSEE v ¢ VRCPE A Wi wz
¢ A @AMBYR98BCH v ¥ @ Ol v AGHPI6 veadAiamA ¢ coweAl ay % OA Af
cAawEgwa §winwe Bk CdwEay whp Gadlw s BIWAILCAL BEavwP bz
C Ezwf ¢E vMBGAMIE] ¢ WA Uy aRCRAS @A BEEW WA
Yo AE Boe@nw ol wg U2z 0ktr %28 & 6 %k LERAW jow 8 v E wy
Assrivp A CT A %Gy, Wt aA BIAGE ¢ HWAIGE ROPAE
AR fvA & z w G0 BEO) WEA w ERA | \Byvd VeV A Ve o Al 94y 5A%C
-, ++0 WA %l BRAEMEGR W BARPAR A Y o 20 Az OB dEEzw £
P B ZEWEOA kAL O MG y by & JOWREEC E z w £l e IRV wvyvar QR A v
y Az ©°avA. %oE CzCunwGMEzy | (08406 BECEV?E ¢3gyr Wiy |
¢o3 Ueway ERjv AGQ~v 9By dywZ° vyt k& & Plath &8 w A
wicu Rz%pv Aadv Cioyv wzE CO~% EAWIQ B aZwhE Cive A d
Cuwwiz yOé 1 ¢1tMzy eOwpta °%iv ACO ip A0 MZW CAE Y
g1 1%10yC aEWRE v B & 1 &w3e OvihwiC s ENOICGZEC %o E Cz
BT A« jdyAy CIAEM 0§ ACULCYHWZAD ©° avA- ¥
%t EAt a° o0 jdwév Czwa eOwpu BAIAA WAV AOWY

» Fifth Assessment Report

" Representative Concentration Pathways



DOI: wz O{f£%0 ¢A« COC U0 vl
BAET 2 0R R, wa ¢éAN[RAME O Yo

Yam 01 WAL LxEx L LCEwWEZ Ol WABAIALLE £y v O0vdd A& O A
7 /84 Y#6 170 0% EL Azi B pavpAé| ¥ eOwpu

Projected Change in Average Annual Temperature

Continued Emissions Increases (RCP 8.5)

-+ 8 260MmBA wz A /EEwhAE Bwah L B CUAyYy dwAE G5B 6 TIECO Yy wC
¢t ECU
Projected Change in Average Annual Precipitation

Rapid Emissions Reductions (RCP 26) Continued Emissions Increases (RCP 85)

¢t E-CHitw8 260MmaA wz - A ZBE) fveddwihl LPEOGAE wCO WA , € YWiZE 1 COo Yy w(
GvACu ¢v jwCN%& Gév BA~-A v ywiewao & wE AW 24w
RCGPS5A € Yow pOA/SEV0 tht CodEL A Y%t  afCtpten A6k -CAER ¢ AWia ! wee
-, 0%é OGwéw~ %LRGPAB | vCEBaRBWPCULAS)AAL
Cuwlufd4¥%wEEaERLULA Az -26{ €& L, 10 AK AW 8¢ 1 E (
wE CuAl{ A ¢AN HoCRGPLEY. S8 SAtdr@iin ARCREGCS A @ wa Ac Yewp A



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

Y% 0 00jC G, VB EON U /S By i 2 COA w1 JAE % & W GOt
77184 )) ¢Av al %i ROP&BA|E %avd A 235 0 wARCA v
weé %t xj ¢ esE(-2 OA E
Yy Ao EGAN Bog@cowbw A 2Ll Wk AL &xojy v §+weCCPE Ow
y wad Oow°, & xVy» EEwvAIN A QVGvAEraLE wASnAy 8z
03 vAREKCwBE wBA°y ¢ YAAY iCaVE W wAwaowe: Bxcjv 4
HYAaHKoWE O VARYWHEY V wawe BECx] QO QWA vE4i° v
O MixwAA & &wdy AKX W AGWAIGZ 48 VOWBYPjBW BV & O %é
Cz jy vBéadave: i+ P AOGMEEEME+ cComaLL A %01 CE BABET Y%y
CAL, WMz WA OwWA ¢v¥z A{A vO+#B adwWNAWE vEE YV
AwlLL L-Av+émL L)L AL A ¢ v AEV wp B&4A AR @by L ) A LICH
U & v Ay AOMAC 0 Bp~C 2+ +6 WA £ wibzv A@seqg (AAE Wa AE Y
lwz jv#nCCate ucCp°ua y A« §y AAywCév d¢wo?l
7184 ) ¢ Av pwhesfCal GAWIRIENE 6 IWEA %) ¢ AV GAOE %!
a° guweéc % WEWOR PW vy éAB\E3a(A0(-
viwywi
U@ Wwaslh By £ 4 ° 4° wdwy 0EWEPHEICz Vé Yud Bt A EE&w A v
| BEwidev GCHACIAADP AE | VOMEO G0 | v %A° | Bawé z¥zY%tATV{1E
BABYW VvV I BORARNYD 2 LAET CWAT %3 8A a6 ROEZAR40 ¢ Yz
a° i ewe REAGLwT Qpae {HzEA Moy LUYY.EOBEUVADVADPY
Uee Av ¢ PLARE BPAC EA 2! I8 zA 6 LE B pPEAP Y ¢Av v?
0wl aeost alcwewl LuAn azp efSsa i Akogl MK E ¢«OWE v Y% LL Av
| ¢ %eCRRTH>C RCh ihw @z vwz ¢)%A QA {YL¢ U vif a4 il wi P
CVAE v %a A v dvinEliw ywedd3eaAZ 0 B fEz vy  § ¢l 5% 0Q0EAWRQl W A z 1
€ %o LLEBE GG WOHE weawm{ o %z Ai ©°yitevel” FAPLL A
Azw @R i acaecaaOPyYy v  § AEWW: oz . ABREEE®RE AA Up U
duiateCaAmw B~r BRAEz wvz AT { E WBQé y¢ w AA~ (348%QAw YDA
EEvAAV ¢¢icaB@odiAl WE Gyt d WaaEaghiénA £ weso A v
| oW Az G WAva g pEexd wOby vi & wi 2w wat BB § & & ~
o AUA Aa& ZpCo B & QWERD W CO3E v ¥z EWeAEe EELl wal A Wikévsaa A v
5 Wi GA Svidde Av
I wu Gy Apvie £¢5%z VAT E ¢v ¢

’ + 3



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

) GCom@BE £CagAw~ t A{CABAEY Aj dwl o3
BGp&aywHAVY cHE AR{E ¢ - w
i dwév %t COC 0 jv¥%HOwwEAAPESE ¢ Yt
a°c’ wou
¢ covkpbGgwelepELa o6wba va°e CAC judvwawAu ApCuly
AZE j wAEAOU U @B )EUMPWEE GG YRy B H&U ZBwp & w~
5¢Av 6¢&»
Botanical Research Institute of Texas (BRIT)

Cary Institute of Ecosystem Studies

Conardenvironmental Research Area (CERA), lowa

Cooperative Institute for Arctic Research, Alaska

Cooperative Institute for Climate and Ocean Research (CICOR)
Cooperative Institute for Climate Applications and Research (CICAR)

Cooperative Institute for Climate ®&ace (CICS)

= =2 =2 A2 -4 A4 A -2

Cooperative Institute for Marine and Atmospheric Studies (CIMAS)

FAUS  ABAOpwPORonso vy v L
FIUSY 22 A6 &l dzowo Fy v L
HFSWv 0@ wo Ey v 1L
# v QERNES x A &E A Y
HFSy B0 Ey v !
| UM / RSMASS0 € Y V ¢ ¥ @84 & AlP Buawi® £y v !
Mayagiiez (UPRM) A%-A & WA EY v !
v USFSCz AdhvaR ABonéd £y v ¢
YUBVIS  ai° dvie @ §33E VI A «
9 Cooperative Institute for Mesoscale Meteorological Studies (CIMMS)

, +4



DOI: wz O{f£%0 ¢A« COC 0 jv#0
BAET 2 0R R, wa ¢éAN[RAME O Yo

= =2 4 a4 - -2

Cooperative Institute for Research in Environme8taénces (CIRES)
The Earth Institute, Columbia University, New York
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+ disaster risk management
~ Information and Decision Support Center of the Egyptian Cabinet of Ministers
- Arab Academy for science, technology and maritime transport

I Crisis and emergency management affairs
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 United nations interrieonal strategy for disaster reduction
~ Council of Arab ministers responsible for environment

- Global facility for disaster reduction and recovery

/" Regional center for disaster risk reduction

0 The world Bank

1 orld Food Programme Office for Clima@hange and Disaster Risk Reduction
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0The Water Framework Directive
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" Climate and Ocean: Variability, Predictability and Change

- Applied ecology

! Finnish Forest Research Institute
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' reuropean network of transmission system operators for electricity
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l'emperature Change ("C) Rainfall Change (%)
Scenarios: Al A2 Bl B2 Al A2 Bl B2
2020s Annual 1.18 1.00 1.32 1.41 2.29 2.16 4.15 5.97
Winter 1.19 1.08 1.37 1.54 0.39 1.95 4.36 3.64
Monsoon 1.04 0.87 1.12 1.17 1.81 2.37 3.83 5.10
2050s Annual 287 263 2.23 2.73 934 5.36 6.86 7.18
Wintes 318 2.83 2.54 3.00 i 9.22 3.82 329
Monsoon 2.37 2.23 1.81 2.25 10.52 7.18 7.20 8.03
2080s  Annual 5.00 5.55 353 4.16 9.90 9.07 748 7.62
Winter 5.88 6.31 4.14 478 -1997 -24.83 -4.50 -10.36
Monsoon 423 4.62 291 347 14.96 15.18 11.12 10.10

* Based on CCSR/NIES Model Expeniments; Arca-averaged for land regions only
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Hydrometeorological

Biological Geophysical Hydrological Meteorological

Epidemic Earthquake Flood Storm

m Viral infectious disease Volcano = General flood = Tropical cyclone

m Bacterial infectious disease Mass movement (dry) = Storm surge/coastal flood m Extra-tropical cyclone

m Parasitic infectious disease = Rockfall Mass movement (wet) = Local storm

m Fungal infectious disease = Landslide = Rockfall
m  Prion infectious disease = Avalanche = Landslide Extreme temperature

Insect infestation = Subsidence m Avalanche A [

Animal stampede = Subsidence - ERTEE

m Extreme winter condition
Drought/wildfire

m  Forest fire

m Land fire
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Mo. of natural disasters Africa Americas Asia Eurnpe Oceania Global
Climatological

2008 10 4 9 9 ] 32
2000-07 (Averane) 9 14 13 19 2 57
Geophysical

2008 3 8 18 2 1 32
2000-07 (Average) 3 7 22 3 2 3r
Hydrological

2008 48 39 3 9 9 178
Avg. 2000-07 42 30 82 28 5 196
Meteorological

2008 10 44 43 13 2 112
Avg. 2000-07 9 34 42 15 Fi 107
Total

2008 i 95 143 33 12 354
Mg, 2000-07 B3 a4 160 65 16 397
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- Tropical cyclone
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4 Hurican
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' Frost

2 Wild fire

3 Brush fire
4 Bush fire
5 Desert fire
6 Forest fire
7 Grass fire
8 Hill fire

9 Peat fire

1 Qegetation fire
1 Jveld fire
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