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NASA Earth Observatory

Useful Boskdets
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- Canvas:
= Mondays - weekly for-credit fest
~ first one 10/7
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- >

SIO15 2024: Topic 01 - Natural Disasters

9/27/24



9/27/24

Office Hours/Discussions
Office hours: Canvas/Zoom

» Laske
» Canvas/Zoom starting 9/30
» Mon 5:00 — 5:50 pm
" > waiting room!
= > no discussion of course material!

Discussion sessions: .
' e > TAS
> optional/no-credit; starting 10/7
» York 3030, Mondays 4:00 — 4:50 pm

> discussion of course material
» mostly recap of previous week
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Obvious Types of Natural Disasters

» earthquakes
» volcanoes

. * landslides

SR {119 S
» hurricanes

L« fornadoes

" e sforms
- o wildfires

e impacts of space objects

Most frequent
Many causes
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2024 Atlantic Hurricanes

only two C2 so far
Helene C3 this week?2

ay

538 mph (<62 kmvh)
2024 [y
gh (118-153 kh)

iexico

Tropical Storm Helene Current information: x Forecast positions:

Tuesday September 24, 2024 Genter location 19.7 N 84.7 W @Tropical Gyclone O Post/Potential TC

S _ . 5 PM EDT Advisory 6 Maximum sustained wind 50 mph Sustained winds: D <39 mph
ource: NWS National Hurricane Center Movement WNW at 12 mph $39-73mph H 74-110 mph M > 110 mph

NOAA/NHC

Potential track area: Watches: Warnings: Current wind field estimate:
$I015 2024: Topic 01 - Natural Disa Q\oay13 €SZoayss Hurricane ~ Trop Stm  [MHurricane [l Trop Stm M Hurricane 1777 Trop Stm

2024 Hurricane Helene — Power Outages

Source: poweroutage.us over 4 million
] customersl!
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2024 Atlantic Hurricanes

{«1(55)

: Katia (TS)

Unna
' January February March Ty July August September
Tropical Depression = <38 mph (<62 km/! Category 2= 96-110 mph (154-177 knvh)
Category 3= 111-129 mph (178-208 km/h)
Category 4= 130-156 mph (209-251 km/h)

Seasoen:Jun— Oct
Peak: late Aug
» 2024 “quiet so far”

June July August

November
W category 5= 2157 mph (2252 km/h)

Tropical Depression = <38 mph (<62 km/h)
Tropical Storm = 39-73 mph (63-117 knvh)
Category 1=74-95 mph (118153 kmvh)

Category 2= 96-110 mph (154-177 kmvh)
Category 3= 111-129 mph (178-208 km/h) )
Category 4= 130156 mph (208-251 kmvh) {From o Sefi—Simpson scale)
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2024 Atlantic Hurricanes

Unnarhed (SS)
Hurricane Beryl

January  Febrary  Macch

Tropical Depression = <38 mph (<62
Tropical Stom = 39-73 mph (63-;

Category 1:74—495

August September October

Category 2= 96-110 mph (154177 kmh)
Category 3= 111-129 mph (178208 km/h) )
Category 4 = 130-156 mph (209-251 km/h) {From e Sefi—Simpson scele)

Tropical Depression = <38 mgh (<62 km/h)
Tropical Storm = 39-73 mph (63-117 knvh)
Category 1=74-95 mph (118-153 kmvh)

November
W Category 5= 2157 mph (2252km/h)
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2024 Sea Surface Temperature

Source: NOAA

Sep2455T [
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2024 Sea Surface Temperature

[l Source: NOAA

ypically:
A more Afl hurricanes
during La Nina

B ... bul winds are
d different this year
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2024 Atlantic Hurricanes

only iwoe €2 so far
Helene C3 this week?

Francine (C2)

T

June July ) August September ) October i November
Tropical Depression = <38 mph (<62 km/h) Category 2= 96-110 mph (154-177 knvh) W category 5= 2157 mph (2252km/h)
Tropical Storm = 39-73 mph (63117 kmvh) Category 3= 111129 mph (178-208 km/h)
Category 1=74-95 mph (118-153 kmvh) Category 4= 130-156 mph (209-251 km/h)

{From the Saffir-Simpson scale)

Ernesto Vi

e rp currents!
- 700,000++ lost power

- 3 fatalities on East Coast 222 also affected

[reland/UK
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2024 Atlantic Hurricanes

only two €2 so far
Helene C3 this week?

Debby (C1)
Ernesto (£2)

June July ) ) ) October i November
Tropical Depression = <38 meh (<62 km/h) B Category 5=2157 mph (2252kmih)
Tropical Storm = 39-73 mph (63-117 kmh)
Category 1= 74-85 mph (118-153 kmvh)

(From the Saffir-Simpson scae)

Francine
GoM type
short warning time!!
formed 9/9 — landfall LA 9/11
$1.5B damage
rain: 12" in ALI 13" FL
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2023 Pacific Hurricqnes - Ofis

Source: Wikipedia ‘

-

e caf s
* Oct 22— 25
» exiremely short warning!
« sirongest landfalling Pac hurricane
» devastated Acapulco
» > 52 fatalifies
* $12-16B damage
» costliest in MX history,
incl. GoM hurricanes
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5> A
N

more hurricanes in E Pacific
than in Atlantic!

2023 Pacific Hurricanes - Ofis

Sources:
weather channel
Al Jazeera

e
-

|

E

Nt
}. It destroyed more than 51,000 homes .+ . ’
| and left another 80,000 with serous damage. Galic v

é -
A
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2023 Pacific Hurricanes - Hilary.

» more hurricanes than in Atlantic
» usually dissipate before reaching U.S.
(b/c cold California Current)

»can4
o Aug 16 - 21

* nearly $1B damage ($15M in MX)
* landfall S.D. as TS (first since 1858)

Source: Wikipedia
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2023 Wildfires - Canada

Source: wikipedia

« starfed in March 2023

s |asfing into fall 2023

» 43.5M acres

s most-area-burned in CAN history
* 6,400 fires

« 6 fatalifies

*155,856 evacuated

» bad air along East coast/Europe

SIO15 2024: Topic 01 - Natural Disasters

10



9/27/24

2023 Wildfires — Maui, HI

Source: wikipedia

* pushed by stfrong trade winds
97+

» deadliest in modern U.S. history
» 2000 buildings in Lahaina

» cause: powerline

i . * lack of warning/communication
SIO15 2024: Topic 01 - Natural Disasters

2024 Wildfires — SoCal

Source: wikipedia

.| quiet until September
— | (NorCal'had burned 400k acres by then)
then 3+ af once:
9/5 Line Fire (San Bernardino), 40k acres
9/8 Bridge Fire (LA/San Bernardino), 55k acres
9/9 Airport Fire (Orange), 25k acres
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2024 Wildfires — SoCal

Source: wikipedia

> evac

©CEUSES

uations

9/5 Line Fire:  arson
9/8 Bridge Fire: under investigation
9/9 Airport Fire: equipment sparks
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2024 Wildfires — U.S.

io date: > 50k acre Fires in
CA nearly 1M acres —
AK 6.6M acres Betty's Way

Smokehouse Creek
(701 fires, 426 human = 61%) | N

Caotesby
Faolls

Cow Valley
Lone Rock

Qurkee
Swowilo

Sghom

Bodionds Complex
Crazy Creek
Telephone

Hole in the Ground

Source: wikipedia
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U.S. In 2024

Sattie Mountain Complex OR 183,000

Slate  Acres Start Date
NE 68,000 Feb2é
™OK 1,055,000 Feb 26
™ 143,500 Feb 26
oK 90000 Feb27
orR 151,500 i 10
OoR 133,500 »i M
OoR 137.000 X413

M7
OoRrR 294.500 217
WA 53500 17
WA 51,500 22
OorR 54500 w22
OorR 87000 22
OorR 54000 22
OorR 100.000 Juil 24
CA 430,000 24
CA 59.500 Ji24
D 125,500 hil24
OR 66000 Aug$
D 50,000 Aug$
(5} 187.000 Aug 5
WY 52500 Aug?2!
WY 174500 Aug?2!
MT/WY 196,500 Aug 224
[+ 100,000 Sep2
OR 163,500 Sep2
CA 55,000

> buildings destroyed (1+81+160)

Cause
downed poweriines

human
human
human
undetermined
lightning
Kohining
lightning
lightning
lightning

arson
fatal cor accident
lightning

lightning

9/27/24
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2024 Wildfires — U.S.

U.S. Drought Monitor hebruary 27, 2024,

Valid 7 a.m. EST

Drought Impact Types:

r~ Delineates dominant impacts

S = Short-Term, typically less than

6 months (e.g. agriculture, grasslands)
L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:
[] None
[] DO Abnormally Dry
[] D1 Moderate Drought
\ [ D2 Severe Drought
Author: . 7 M D3 Extreme Drought
Richard Heim M D4 Exceptional Drought
NCEI/NOAA
The Drought Monitor focuses on broad-scale conditions.
(=) Local conditions may vary. For more information on the
¢ Drought Monitor, go to https:/droughtmonitor.unl.edu/About.aspx

usDA @ (%) @
droughtmonitor.unl.edu
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2024 Wildfires — U.S.

Surface Winds

o o earth.nullschool.net
SIO15 2024: Topic 01 - Natural Disasters
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2024 Wildfires — U.S.

Surface Winds
3.5 days earlier ...

SIO15 2024: Topic 01 - Natural Disasters

earth.nullschool.net

2019 Wildfires: Indonesiqn Rainforest:

7

SIO15 2024: Topic 01 - Natural Disasters

source: Wikipedia

2007 WWE:
. Borneo has unigue
. species”

Bbrneo: deforestation
increasing since 2010
- despite 2011 moratorium

Borneo

Felb —at least Oct
Ccause:

‘llegal’ slash-and-burn

= for oil palms/timber/paper pulp

-> industrialized nations

9/27/24
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2019 Wildfires: Indonesian Rainforest

link to YaleE340 Malaysia source: yaleE340

Borneo (Kalimantan) global forest watch

Indenesia
deforestation:
world’s 3rad-worst
conftributor to CO,
after China, US

Sumaira lost 1/3 of its Sumaira and Kalimantan
forest between 1990 forests sit on peat
and 2010 -> more CO,released
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2019 Wildfires: Indonesian Rainforest

tropical rainforests have most biodiversity on Earth  source: Wikipedia

r - eaww amm
Burning rainforest W’rons live onlyin |
- extinction of unique species - Borneo and Sumaira

[ <~ displacement of indigenous '
people -> conflicts

Oil Palm nursery - source: Greenpeace
SIO15 2024: Topic 01 - Natural Disasters
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2019 Wildfires: Indonesian Rainforest

tropical rainforests have most biodiversity on Earth  source: Wiipedia

displacement of indigenous people -> conflicts

fights in 2001 claimed 1000s of lives

E Dayak e e Madurese migrants

SIO15 2024: Topic 01 - Natural Disasters

2019 Wildfires: Indonesian Rainforest

source: Wikipedia

Countries affected:
Malaysia
Countries also burning: Singapore
Thailand (for rubber trees) Brunei
Vietham Philippines
Malaysia

SIO15 2024: Topic 01 - Natural Disasters
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Some Not so Obvious Natural Disasters

e cold snaps
» heat waves
& « droughts
~= « global climate change
. ¢ solar storm
8 « pandemics Some other time

s
e . S

* humans are increasingly affected
e humans have an increasing impact

SIO15 2024: Topic 01 - Natural Disasters

Pandemics

corona virus: SARS; common cold
COVID-19

SARS-COV-2 depends on hospital
_deC 2019 - 222 capacity/social
infected: (9/29/20) 33.5 M distancing/vaccine/
fatalities: T M mutation
fatality rate 3.0%

~_
=

L I S e (1/2/22) 259 M

R s

e (G1qities: 5.4 M
fatality rate 1.9%

infected: (9/22/22) 614 M
fatalities: 6.5 M
fatality rate 1.1%

SIO15 2024: Topic 01 - Natural Disasters
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Pandemics

COVID-19

SARS-COV-2 normal flu: 0.1%
dec 2019 - 222

infected: (9/22/22) 614 M

fatalities: 6.5 M

fatality rate 1.1%

2009 Swine flu

1918 Spanish flu:
Plagues more HINT influenza A
deadly! Feb 1918 — Apr 1920 (4 waves)
>30% of infected: 500 M (1/3 world population)
populatio fatalities: 17-50 M
fatality rate 3-10% (some say 20%)
one of deadliest pandemic in human
history

SIO15 2024: Topic 01 - Natural Disasters

Heat Waves

definifions vary!
- depends on counfry/state/location/organization

World Meteorological Organization:

: “daily max. temp exceeds average max. femp by
5°C (9°F) for > 5 consecutive days”

" typically form near H air pressure system

SIO15 2024: Topic 01 - Natural Disasters
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The 2008 Europe Heat Wave

v “hottest summer in 500 years”

(last record heat: 1757)

“London hotter than Cairo”
“WWII vessel in Danube”

“record winel!”

Fatalities

35,000

France: 14,000
Germany: 7,000
NelellgB 4230
[taly: 4175

UK: 2045

Temperature Anomaly ('C)

10 5 o = 2l source: Wikipedia
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The 2003 Europe Heatr Wave

2022 Heat waves
and drought

-> severe problems
with power
generation

S source: Wikipedia

SIO15 2024: Topic 01 - Natural Disasters
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The 2003 Europe Heat Wave

“Human impact on
Global warming
doubles likelihood
of such events”

S source: Wikipedia
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EURCPE
Extreme Masmum Temperature (C)

2 002 2022 Heat waves

: and drought

Jun - Sep:

record temps: Portugal - UK
wildfires: Portugal, Spain,
France, Greece

France:

nuclear reactor shut-down
b/c low river level

-> severe problems with
power generafion (AC?2 EVs?2)

AREREnEhovERBRERES

Fatalities - 23,000+
France: 11,000
Germany: 8,100
NYelellgh 2,900
Portugal: 1,100

source: Wikipedia
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2021 Pacific Northwest

jun 25 -jul 7

121.3°F/49.6°C

Lytton, BC

> 1400 fatalities
(600 in US)

% Xelelpglole[H

2-meter Air Temperature Anomaly (°C)
— —

45 -0 5 0 5 10 15

source: Wikipedia 6/28 Mt. Shasta
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Global Heat Waves

2022 Japan
heatwave

8 2022

“Human impact on

Global warming

doubles likelihood
2021 of such events”

source: Wikipedia

[ g
| £
—_—mVa—
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Fatalities and Losses in the U.S.

Cumuldtive Billion $ Losses — Average Annual Death Rafe
in U.S. (1980-2003) in US. (1996-2015)

heat waves/droughts: 144 heat waves: 131
hurricanes (B.K.): 102 fornadoes: 84
floods: 55 floods: 82
cold-weather storms: 28 AUEICanes: - 62
wildfires: 13 wind: S1)
tornadoes: 7 i lightning: 38

el rip currents: 53 (2006-2015)

source: Munich Re

of all severe weather in U.S., on average,
heat waves are #1 killer

heat waves lead to highest economical losses

SIO15 2024: Topic 01 - Natural Disasters

Heat Waves

»Heat wave
»Drought

> Wildfires

»Low air quality

SIO15 2024: Topic 01 - Natural Disasters
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Heat Waves
Ehe New York Times

A Historic Heat Wave Roasts Siberia

Wildfires are spreading. The mosquitoes are ravenous, People
are shielding their windows from the midnight sun with foil and
blankets.

June 2020
Verkhoyansk: -
First 100°F
EVER!

source: NASA Earth Observatory B : 0 4 28
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2020 Wildfires in Silberia — Peat/Turt

source: Wikipedia i 2

5>

source: NASA Earth Observatory

> dcecumulanionierparially decayed maiier

> N SWAMPS, 9egs, Moors, wetlands (slow: decomposiiion)

OVEr geologic iimes: furns fo low-grade coal (P and!)

pPeal can be harvesied and use as fuel

> dreughi/drainage of wetlands -> peat can burn underground
>~ difficulr 1 exiinguish/fight fires

SIO15 2024: Topic 01 - Natural Disasters
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The 2010 Russia Heat Wave and Wildfires

£

Moscow in June and
August

sou_‘rcez Wikipédig » g

i .} >/ A ' -‘ source: NASA Earth Observatory
. BN Heat waves early June = end of July
S 2 U dew, / ~ CONIroversial previous drainage of wetlands
SR S adied peat bog on fire for > month

> 750,000 acres

N =5 ISMOG!I €O 4x normal

w0 156,000 fatalities (54 in wildfire)
s = $iBfbilion damages

\ / o 40°C = 104°F

Some Numbers: Death Rates (1947-1980)

most frequent event: floods

highest single-event hurricanes, EQs (each
fatalities: ~450,000)

area with most fatalities:

Natural catastrophe fatalities were highest in developing and emerging countries in the period
1980-2012

S

24
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The Costliest Disasters in U.S. History

= 2021 Texas Ereeze(SiOrBillion)

» 2005 Hurricane Katrina ($125 Billion)
« 2017 Hurricane Harvey ($125 Billion)
» 2017 Hurricane Maria ($92. Billion)

» 2012:Superstorm|Sandy. ($69. Billion)
« 2021 Hurricane ldai($65 Billion)

» 2017 Hurricane Irma ($:65 Billion)

+ 1080 INIA. Droughti($531BilIion)

* 2014 NAY Drotghti= S50IBillion)

Prolonged Eloods:
underappreciated
less newswaorthy

no flood insurance

-> |ess insured losses

1994 NorthridgerEanthgquakeN$49 Billicn)

» 2008 Hurricane ke ($38/Billion)

» 2005 Hurricane Wilma ($27 Billion)

« 1992 Hurricane Andrew: ($27/Billion)
« 2004 Hurricane lvan ($26 Billion)

» 2018 Hurricane Michael ($25 Billion)
» 2018 Calil Wildfires ($24 Billion)

» 2020 Hurricane Laura ($19 Billion)

« 2005 Hurricane Rita ($19 Billion)
2004 Hurricane Charley ($17 Billion)
+1993 Mississippi Flood (>$15 Billion)
« 2016 Hurricane Matthew ($15 Billion)
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Not inflation-adjusted

... NEVER
MENTIONED

o e N AN OFFICIAL
LISH

Source: wikipedia

Numbers: Insured Losses in $B (1970-2017)

Japan: Tohoku EQ 2011
(360/35)

USA: Hurricane Katrina 2005
USA: Hurricane Harvey 2017
Puerto Rico: Hurr. Maria 2017
USA: Superstorm Sandy 2012

USA: Hurricane Irma 2017
USA: Drought 1988/89
USA: Drought 2012/13
Thailond: Flood 2011

USA: Hurricane Andrew 1992

10)

11) USA: Northridge EQ 1994
12) USA: Hurricane lke 2008
13) USA: Hurricane lvan 2004
14)

USA: Hurricane Wilma 2005
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Wiki:
2) 1995 Kobe EQ 197
3) 2008 Sichuan EQ 148

Pakistan Flood (2010)
$42B

(125)
(125)
(92)
(69)
(65)
(53)
(53)
(46)
(27/43)
(49/21)
(38/21)
(26/15)
(27/15)

country with
largest
(insured)
losses:

USA

Mississippi Flood (1993)
$12B

e Swiss Re: insured
losses

eypdates from
wikipedia
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Numbers: Insured Losses (1980-2012)

Natural catastrophes worldwide 1980 — 2012
Percentage distribution of insured losses per continent

64% of world's losses in North America
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Some Weird Statistics: U.S.

Annual Fatalities from Lightning Annual Fatalities from Hurricanes
10

/6 yrs ave: 123 /6 yrs ave:. 44
30 yr ave: 48 20yr ave: 62
10yrave: 27 LCp o opas L]

Lightning has a . — '
downward trend hurricane statistics dominated
by single events
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Some Weird Staftistics: U.S.

Annual Fatalities from Tornadoes

Marked decrease in fatalities up to late 1900s
But decline not confinuing 12

More new homes with less tornado shelters !!
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Some Weird Staftistics: U.S.

30 yr ave: 130 Typical Year — Last 20 Years
10 yr ave: 101 Hurricanes: 30
Heat Waves: > 100

Annual Ftalities from Heat Waves

1021

Heat waves are currently #1 killer
and costmost
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