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()XE [BREEREHET (Federal Emergency Management Agency) :
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7'a 7T LAOBEDOBERET D, FEMA 1L, ZOREEE: L TREER 9,020 7 RV (] 116 /EH)
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FEMA /%, 2012 FUkERRSCEEE  (Biggert-Waters Flood Insurance Reform Act of 2012) 3%
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FEMA Announces Reinsurance Program to Manage Future Flood Risk in 2023 (==—A5%)
https://[www.fema.gov/press-release/20230110/fema-announces-reinsurance-program-

manage-future-flood-risk-2023



https://www.fema.gov/press-release/20230110/fema-announces-reinsurance-program-manage-future-flood-risk-2023
https://www.fema.gov/press-release/20230110/fema-announces-reinsurance-program-manage-future-flood-risk-2023

2) [RHEREOIHT

1) [HASSH8 (World Meteorological Organization) : 2021 fEFRIN & fr 4 E]
~'21 DMIHERRBER L T OEEIZET 50~

RGBS (WMO) @ 2021 RN KUfEiliE i3, RNk s & EU OHERBLHI~ =
TITLTHDa=0 AL > THEERITEINDIZEREZOYR CTH D, HEEE,
WMO & BFRRERI OE FAREAR S AT A & L CHEEARKESRE ORI & EEREBI D BUR .,
VAT, BT ARTOT — & LIERERIET 5,

g—n N, E 30 R THIFEE O 2 {50 EO— 2 TR EAL THEY | WMO
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Record snowfall
in Norway in April

MEMKRE: /vy =— (48)

Exceptional flooding
in Germany and
Belgium in July

Exceptionally warm

| June in North-eastern | iiL: = — 2w SdL SR (6 B)
Europe
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Autumn drought in
Republic of Moldova and
south-western Ukraine

FiE2: A RY 7 U7 T4 F (KD

Exceptional summer
storms in the UK i 4
and western France N :
BSOS, 7T R (E) ‘s
N

Severe snowstorm
in Spain in January

Exceptional rainfall

in north-west Italy in
October

KE: 21 (1H) 2020/2021 precipitation in

Tarkiye and the Middle East
HBIRC A 72K by = B (AF)

Poor seasonal winter ]

) Heatwaves and forest fires
ZM:A &Y 74w E (10 A) in the Mediterranean region

in July/ August

Medistorm in western and
central Mediterranean in
October and December.

New provisional heat
record for continental
Europe in Sicily in August
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Events Deaths Affected people Economic damage
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Extreme temperature M Flood [ Landslide M Storm W Wildfire
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State of the Climate in Europe 2021 (= =— AFEH)
https:/library.wmo.int/index.php?lvl=notice_display&id=22152#.Y2J0EuzMdJ0J

State of the Climate in Europe 2021 (#%3 PDF : 52 H)
https:/library.wmo.int/doc_ num.php?explnum 1d=11378
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AEIOHFZAZIE. KiEREREE (Climate attribution science) MR TATDI 2 COKGIREFRE )
TSN EREE EO L ISR TE AW Ga LT-BE R F b E FN 05,

[Explaining Extreme Events| U — A CHIES VMBS F 840 L, KB HEOBA kL
A VEFET D IEE LT, fflx OIS L > GEIRESNZ, WU, 2011 4505 2021 4EE TIOSE
A UT-REEFLR L AR L2 b DT, 203 U —XTRFESNT- 200 2 DR RO
80% LA A3, td7e i & Rpish & ORI FE) 2B E AR E LT,

SR OWTIL, 7 A U ARG — L —UN [Explaining Extreme Events] #£&, 10 %5
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+ Water Year 2021 Compound Precipitation and Temperature Extremes in California and Nevada
OKDF- 2021 7Y 7 4 =T N &3 NG K & 25
* The Extremely Wet May of 2021 in the United Kingdom (&E D 2021 4F- 5 H Ot aRH)
» Record High Warm 2021 February Temperature over East Asia (R7 277 CRtidi 72 RiEOE S L 70572 2021 /22 A)
+ Attribution of the Unprecedented 2021 October Heatwave in South Korea Q021 410 H#EFCHAE LRI SEBIFIR)
+ Human Contribution to 2020/21-like Persistent Iran Meteorological Droughts
(2020/21 FED X 5 7ekpfe 72 A 7 o FIED~D N2 HIEHR)
+ Causes of the Extremely Low Solar Radiation in the 2021 Growing Season over Southeastern Tibetan Plateau and
Its Impact on Vegetation Growth (T~ hRJFEIHREN TR 2 2021 FOAEBER I T A 2072 BRI & 20RZE
+ Attribution of the July 2021 Record-Breaking Northwest Pacific Marine Heatwave to Global Warming, Atmospheric
Circulation, and ENSO (2021 £F7 H Rz » OALPEATAHRAE O 3, HEERERR b, REPEER. ENSO 126%)
+ Anthropogenic Influence on the 2021 Wettest September in Northern China
(2021 O HEALE ThH b WALV 9 AT 2 NI 48)
+ The April 2021 Cape Town Wildfire: Has Anthropogenic Climate Change Altered the Likelihood of Extreme Fire Weather?
(2021 424 ADr—7"5 0 DIk : N5 I 2 K RO PR A L 2 127)37)
« Drought Attribution Studies and Water Resources Management (F13-2>DFRIFSE & /KEIFEED

Climate attribution tools critical for understanding extreme events (= =— A7 %)

https://www.noaa.gov/news-release/climate-attribution-tools-critical-for-understanding-extreme-events

7 AV IRGEFER—L~—U N [Explaining Extreme Events |
https://www.ametsoc.org/ams/index.cfm/publications/bulletin-of-the-american-meteorological-
society-bams/explaining-extreme-events-from-a-climate-perspective/
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https://doi.org/10.1175/BAMS-D-22-0139.1
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https://doi.org/10.1175/BAMS-D-22-0149.1
https://ametsoc.net/eee/2021_22/AcceptedMS_BAMS-D-22-0122.pdf
https://ametsoc.net/eee/2021_22/AcceptedMS_BAMS-D-22-0122.pdf
https://ametsoc.net/eee/2021_22/AcceptedMS_BAMS-D-22-0142.pdf
https://ametsoc.net/eee/2021_22/AcceptedMS_BAMS-D-22-0142.pdf
https://ametsoc.net/eee/2021_22/AcceptedMS_BAMS-D-22-0156.pdf
https://ametsoc.net/eee/2021_22/AcceptedMS_BAMS-D-22-0204.pdf
https://ametsoc.net/eee/2021_22/AcceptedMS_BAMS-D-22-0214.pdf
https://www.noaa.gov/news-release/climate-attribution-tools-critical-for-understanding-extreme-events
https://www.ametsoc.org/ams/index.cfm/publications/bulletin-of-the-american-meteorological-society-bams/explaining-extreme-events-from-a-climate-perspective/
https://www.ametsoc.org/ams/index.cfm/publications/bulletin-of-the-american-meteorological-society-bams/explaining-extreme-events-from-a-climate-perspective/
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The science behind atmospheric rivers

An atmospheric river (AR) is a flowing column of condensed water vapor in the atmosphere responsible for producing significant levels of rain and snow,

especially in the Western United States. When ARs move inland and sweep over the mountains, the water vapor rises and cools to create heavy precipitation.
Though many ARs are weak systems that simply provide beneficial rain or snow, some of the larger, more powerful ARs can create extreme rainfall and floods
capable of disrupting travel, inducing mudslides and causing c phic d: to life and property. Visit www.research.noaa.gov to learn more.

AN DN N )

A strong AR transports an amount of water vapor roughly
equivalent to 7.5-15 times the average flow of water at the

ARs are a primary feature in the entire global water
cycle and are tied closely to both water supply and
flood risks, particularly in the Western U.S.

On average, about 30-50% of annual
precipitation on the West Coast occurs
in just a few AR events and contributes
to the water supply — and

flooding risk.

ARs move with the weather and
are present so o)
Earth at any given time.

Scientists'improved understanding of ARs has come from

roughly a decade of scientific studies that use observations from
satellites, radar and aircraft as well as the latest numerical weather
models. More studies are underway, including a 2015 scientific
mission that added data from instruments aboard a NOAA ship.

©NOAA
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I Z 13T 18 A »FU5Tmm)LA EDORAEY | MOIFIT S CEEHEE 400~600%_1[F]5 L 5 72k
ZKEDMBI ST,
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REDIE, HERHRLOGR L AT LO—HTH Y | KUEZEEN LY ZOFRAERFENEA L Uit 5
AREMEN B D, WEEE NOAA 1%, KELES, KOEFLZE L 0 REHT 5 X 5 R TRED) I Z 21k
SHBAREMED N2 & BT A 72012, O REET W K> TERSNI-T—2 2 LT
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Atmospheric Rivers: What are they and how does NOAA study them? (== —RF5H)
https://research.noaa.gov/article/ArtMID/587/ArticleID/2926/Atmospheric-Rivers-What-
are-they-and-how-does-NOAA-study-them
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(DXE [HERKT (National Oceanic and Atmospheric Administration) :
2022 FRIKETHA L7z 10 8 FVREDOREE K URERK EF]
~HENMERNC 3 D RBUEKE, BHRES KB~

NOAA ENEbrEat 2 — (NOAA National Centers for Environmental Information) %, 2022
FRVKETCHRAE L7z 10 8 RUVBIRO S Z O ClRERROEEE A 7R L, £ < Ol CHEE L fidii/s
SRR\ RO 1 50, ZTOWERIIER Ch-7-Z L 2MER L=, 2022 45, 2017 4E& 2011
FZIRANT, 10 8 RO EDFAN 3 FHIZZVMETH Y | g\ TE 3 BHHIGEL, £
DORFAT D72 & 1,651 B RV (1921 82,638 (&) & SAVTWD, FEFRD 12 H 21~26 HIZHHT
BILOSE 2B - O EA ZREICAIND & IRERARIEHE /U2 5 lRE & 5,

<2022 FEDNA T A + >

2022 FHTKET 18 84 L7z 10 8 RV DRG: - SFEERESEEONRRIL FELo#E Y .
- AFEOFAGH - FEY CREMERS L UHGH AR
KR (77 A & ETeKEFEEO L)
- IO LB CRIETER & H95)

Bk (IA=VINET %2> F—IN)

FEROR/E 28] CRERERR L UTEREEA)
. ?WW 3[a] (Fiona, Ian. Nicole)

R - B 98] CKEHEETEST-7 LT 2 (BRI - L8 Chi= 2R &2 Eie, £ < O CIAE)

U.S. 2022 Billion-Dollar Weather and Climate Disasters

@ Drought/Heat Wave Q Flooding ) Hail © Huricane (g Severe Weather @) Tomado Outbreak ) Wildfire () Winter Storm/Cold Wave

North Central and
Eastern Severe Weather

Severe Weather Hail Storms

May 11-12 May 9

North Central @- North Central I
July 22-24

o)

North Central
Hail Storms
May 19
Central and Eastern Winter
Severe V\?ezr:g:: = \ “\ d Storm and Cold Wave
December 21-26
June 7-8 i r ‘} (\

\ ]
\ X = Central Derecho
S June 13
Western/Central Drought @—— v Kentucky and
and Heat Wave 2022 /" Missouri Flooding

July 26-28

Southeastem
Torr)ado Outbreak
Western V_Vildﬁres April 4-6
Lol l ~———————@ Hurricane Nicole

Southern and Central

February 21-22 April 11-13 March 30 September 17-18

November 10-11
Severe Weather Hurricane lan
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This map denotes the approximate location for each of the 18 separate billion-dollar weather and climate disasters that impacted the United States in 2022.
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