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NATUURFENOMEEN OF NATUURRAMP?

i Kwetsbare
. L Gevaarlijke menselijke
Gepubliceerde definities geohazard gebeurtenis ( popula:ie )

Vatbaar
voor
menselijk
of
financieel
verlies

Extreme
situatie bv
aardbeving
of orkaan

“..a hazard of geological, hydrological
nature which poses a threat to Man and his
activities” (McCall & Marker 1989)

“..1s one that involved the interaction of
man and any natural process on the planet”
(McCall et al 1992)

Natuurramp!
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“The reason a natural 58
phenomenon becomes z#
a catastropheis our %
lack of preparfedness”
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IMPACT: STORMVLOED

Irma stuwde het aceaarwater rond
- Florida tot 3 meter op_Hierdoar
" gversiroomden grote delenvan

2uid-Florida, waarander Miami en de
Florida Keys.

IMPACT: REGEN

Orkaan Harvey kwam bij de

Texaanse kust bijna tot stiltand

omdat hi] niet meer gestu
atmasfeer.

Orkanen ontstaan nel baven of onder
de evenaar in gebieden el zeewaler
warmer dan 27°C en weinig wind op
grote hoogte.

DANISAARDEEN ECONOMIE ©
AAN DE VU JOUW STUDIE!
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All major hurricane points (= 96kt) 1851-2016
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Port-au-Prince, Haiti (12-01-2010): 7.0 Christchurch, Nieuw Zeeland (22-02-2011): 6.3

13km diep, transforme beweging langs breuk 5km diep, transforme beweging langs breuk
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HAITI: GIGANTISCHE RAMP

Casualties

Number of deaths according to different sources:
= Government of Haiti: 316,000

= United Nations: 230,000

= Group of US academics: 158,000

= USAID: 85,000

Compared with 2004 tsunami:
230,000 deaths across 13 countries

25% of civil servants in Port-au-Prince died

60% of Government and administrative buildings,

80% of schools in Port-au-Prince and 60% of schools in the
South and West provinces were destroyed or damaged

Over 600,000 people left their home in Port-au-Prince and
stayed with host or own families

100,000 IDPs lived in camps that were at critical risk from
storms and flooding

Also: UN HQ destroved and 115 UN staff dead



RAMP OP RAMP

Cholera outbreak Haiti

Waarschijnlijk geintroduceerd door 5 ¥,

helpende Nepalese VN-militairen... TODAY
50,000 STILL LIVE

IN TEMPORARY HOMES

5

In the month after the epidemic was
identified, the outbreak spread to all
regions of Haiti. More than 3,500 died
by the end of 2010.

In 2011, rains and flooding led to
resurgences in Port-au-Prince
and other regions.




181 Slachtoffers, 150 in 1 gebouw
Vooral beton en gemetselde
gebouwen stortten in
‘Historische’ binnenstad vernield
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It seems that we do indeed have very stringent building codes in New Zealand. Not only
are the codes stringent, but they are enforced. However, in Christchurch we also have
many old buildings which predate these regulations. The original building codes go back to
1035, but earthquake design really only started in 1065. The codes were further
strengthened in 1976 with the concept of ‘controlled failure’, and strengthened again in
1084 and 1992. The codes focus on the standards that have to be met, rather than
specifying precise building procedures. This is to encourage new and innovative building  F
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methods that can meet the required standards.
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| lzmit 1999
17.000 doden..

1) Niet (voldoende) bekend of

heftiger dan ooit

2) Wel bekend, niet voldoende
voorbereiding

-niet genoeg middelen

Belangrijkste redenen grote aantallen slachtoffers
1. Bouwbedrijven maximaliseren winst:
-negeren bouwvoorschriften
-goedkoopste bouwmateriaal
2. Regering die niet controleert

-niet genoeg urgentie
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CORRUPTION KILLS

Deaths per million of mean
global decadal population

Doden door instorten

100,000

Earthquake fatalities

“Structurele integriteit
gebouw is niet sterker
dan de sociale integriteit
van de bouwer.”

“Aardbevingen doden geen
mensen, gebouwen doen dat.”
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Corruption kills
Nicholas Ambraseys & Roger Bilham

Nafure 489, 153-155 (13 January 2011) | doiz10.1038/469153a
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Laatste 30 jaar, 82,6% van alle slachtoffers
door ingestorte gebouwen in abnormaal
corrupte landen




15

.

Behoorlijke
geografische
spreiding
(2015)

Bron: MunichRe
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Winter Storm Miklas Earthquake

Eumpa, Pakistan, Afghanistan,
26 Oct

30 Mar- Aﬂr- et Tornado

China,

W ildfi
I3A,

Heat wave

Europe, Typhoon Soudelo

2 Sep-8 Oct Jun-Aug ¥ SChina, Tawan,
Drought Flash floods a ‘?‘ 2-13 Aug
Usa usa,
: Typhoon Mujigas
Jan_{zm 2-6 Oct . China,
1-5 Oct
*winfer storr
I“z!_ii ”FTT;B , Australia,
Flash floods et 48-24 Ar
Ghana, A *
Landslide 2-5 Jun N
Guatemala,
1 Oct Earthquake .
Flash floods Floods MNepal, ”'
Chile, Malawi, Mozambique 25 Apr
23~26 Mar Jan—-Mar
e Saurca: Murich Ra, NaxTaS ERVICE, 201
@ Geophysical events @ Hydrological events o Loss events
(Earthquake, tsunami, (Flood, mass movement)
volcanic activity) () Selection of
i Climatological events catastrophes
@ Meteorological events (Extreme temperature,
(Tropical storm, drought, forest fire)
extratropical storm,
convective storm,
local storm)




FINANCIELE OF MENSELIJKE RAMP?

Mumber of relevant events: 750 Overall losses: USS 175 bn B North America,
2 AT inel. CEI:Ilfal America 22/12/33/<60%
- gt u 5% and Caribbean
" 0% = 0P B South America
=124 "% [ Europe
T B m Afica 12/11/1/<1%
W Asia 42/61/51/21%
O Australia/Oceania
Fatalities: 9,200 Insured losses: US$ 50 bn
LR s m GG {mae peope affected por year, parcont of population)
= 0% = 1%
" 5%, = 11% B Low incomse

. &
Slachtoffers of geld? Lage/hoge inkomens? I II I |
Minder gelijke spreiding.... B N HE BN e N

1970-T9  1980-89  19%0-99 Z2000-09
Sowrres: EM-DAT internatonad Disaster Database; and authors’ caloulations,
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Al jaren actief
Evacuatie bevolking -

Weinig toerisme
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Hembusan Histogram Kegempaan He

Trermor Mon-Harmonik Grafik ini dibuat menggunakan M/

1200 + Low-Freguency
I Vulkanik Dangkal
HEE Vulkanik Dalam
Bl Gempa Terasa
1000 - EEE  Tektonik Lokal
B Tektonik Jauh
200

Jumlah Gempa per Hari

. _|‘Ll l w .- =
Ingens toename seismicite ““IU”II" J‘
Evacuatie bevolking ||||‘|||||

L o e LN e e e

o

5@9

R
Q'\ (je'\'l "L"\. Q‘J

19 Aardwetenschappen Vrije-Universiteit : enswetenschappen



Hembusan Histogram Kegempaan He

I Tremoar Man-Harmanik Grafik ini dibuat menggunakan M
Sty
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Total Foreign Tourist Arrivals to Bali 2008-2016

6,000,000

5,000,000

4,000,000 /
Bali Yearly Arrivals

2008] 1,968,892 /

2009| 2,229,945 2,000,000

2010 2493058

2011 2,756,579

2012] _2,802019) 2,600,000 -
2013| 3,778 598
2014] 3768362
2015 4,001,654

2016]_ 4,904,175

1,000,000
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WAS NIET NODIG? WEL!

Maya Sanur Resort & Spa, Bali, Indonesia added 3 new
photos.

Movember 5 at 7:32pm - €

Mount Agung's amazing shots. Come and visit us as Bali is still safe to
travel to.
First photo was taken by @yospaw few days ago.

#ThankyouMountAgung #VisitBal #AyokeBali

ogram Kegempaan Harian G. Agung (3 bulan terakhir)
Grafik ini dibuat menggunakan MAGMA Indonesia (hitps://fmagma.vsi.esdm.go.id)




WANT

ALS HIJ UITBARST... “INTERACTION™?!

Ballistics (n =50)| |

Hydrothermal (n = &)

Fatal cause Distance (km) . " Wereldwijde directe
PDCs (n= 92 ' ' I dodelijke slachtoffers
Tsunami (n = 16) mskm— | vulkanen uitgezet tegen
Lahars (n = 48) wim—> | oorzaak en afstand
Secondary lahars (n=23) — ]
Tephra (n = 36) 170 km—>
Quiescent gas (n=34) ! ’
Gas (n=6) h
Lava flows (n = 25) B o -
: Chaitanya Bhadkamkar @chaitanyash - 6 nov. v
Avalanche (n=7) . @indtravel Hi I was planning to travel to Bali for a holiday on 9th November, Is it

safe to do so or the volcano might affect my travel?

Lightning (n=2)

All hazards (n=378)

170 km

P P : l Faculteit der Aard- en Levenswetenschappen




Total population
within 10 km

Total population
within 30 km

Total population
within 100 km

29,294,942

226,267,790

801,833,245

Fatal cause

Distance (km)
40 60

100

e [~

PDCs (n=92)

Tsunami (n = 16)

Lahars (n = 48)

115 km—>

100 km—>!

Secondary lahars (n=23)

Tephra (n =36)

Quiescent gas (n=34)| +

Gas (n=6)

Lava flows (n=25)

Avalanche (n=7)

Ballistics (n =50)| |

Hydrothermal (n = &)

Lightning (n=2)

170 km—>

All hazards (n=378)

Wereldwijde directe
dodelijke slachtoffers
vulkanen uitgezet tegen
oorzaak en afstand

Indonesia
Philippines
Japan
Mexico
Ethiopia
Kenya
China
Vietnam
Italy

Iran

200 150 100 50 0
Population within 100 km of an active volcano
(x million)



VEI

MEER INTERACTIE?!

Population

Exposure Index

Directe dodelijke slachtoffers

vulkanen uitgezet tegen
afstand afhankelijk van
zwaarte uitbarsting

Table 4.4 The top ten volcanoes by population size with a Holocene record of VEI 24 eruptions.

Rank Volcano, Country Rank Volcano, Country
1 Popocatépetl, Mexico 6 Merapi, Indonesia
2 Chichinautzin, Mexico 7 Galunggung, Indonesia
3 Fuji, Japan 8 Tengger Caldera, Indonesia
4 Kelut, Indonesia 9 Pinatubo, Philippines
5 Taal, Philippines Izu-Toba, Japan

6 |—l
s) —L_ 1]
o —L 1 ]
3 B Weighted summed Population Exposure
population Index
- - U 1
2 T 5500 :
a - 3,000 - 9,999 3
1 v 10,000 - 29,999 4
] . . y { 30,000 - 99,999 5
100,000 - 300,000 6
0 10 20 30 40 50 m >300,000 7

Distance (km)




MEER INTERACTIE?!

“..is one that involved the interaction
of man and any natural process on
the planet” (McCall et al 1992)

PHILOSOPHICAL
TRANSACTIONS

Meer mensen = Meer interactie..! oA\ i B e |
SOCIETY Published online 27 June 2006 ’ FEN megacltles
(c) 404 Fatal attraction: living with earthquakes, the -
X growth of villages into megacities, and

351 red > 50 000; grey > 10 000 earthquake vulnerability in the modern world

30 4 By James Jacksox® N
2!
S 25
5
T 20
2
£ 15
2

101

0 Aardbevingen laatste 1000 jaar

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100

I centuries -

| met >10.000 of >100.000



MEER INTERACTIE!

-
Number of natural dlsaster events AII natural d|sasters

= All natural di

300

0
1900 12 1940 96 2000
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Mauna Loa, Hawaii
Goed bestudeerd, maar toch?




1975 Eruption (4 years prior) 1984 Eruption (4 years prior) Current Unrest (May 2013-April 2017)

MAUNA LOA (HAWAI)  |SErsots it I oi
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Gezoneerde kristallen
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& - hoe snel komt
magma naar
oppervlak?

Te koppelen aan seismische activiteit =




Beter bestuderen SRS

Beter houden aan

"For public safety we don't need prediction, earthquake
VO L D O E N D E VO O R B E R E I D E N I & risk can be removed, almost completely, by proper
. ; l building construction and regulation."
L 4 - Charles Richter

bouwvoorschriften

Luisteren naar aqutoriteiten,
desnoods een keer te veel..

< E  FOOTBALL

SPORT ' TV & SHOWBIZ

NEWS

FABULOUS

MONEY

All Tech Science Phones & Gadgets Gaming

ERUPTION IMMINENT Which active
volcanoes are most likely to erupt
next and how many are there in the
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Plaattektoniek, vulkanisme

Big History (drempel 4)

Gesteente-practicum

Inhoudelijk verhaal bij schoolreis naar lJsland, Eifel, whatever...

Meer info bij de stand of via bernd.andeweg@vu.nl
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