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Natural disasters in a 2°C-world?

Winter storm Earthquake

Severe storms Winter Storm Niklas
USA, i Europe Pakistan, Afghanistan,
16—25 Feb pe,
7-10 Apr s 30 Mar—1 Apr 26 Oct
a2 - - Tornado
Severe storms . = __ﬁ T\ = .
A = g China,

USA, = Nnatr y —— 1 Jun
23-28 May > Jp & ~

!lr 3 "’- Hydrological
models

w1 Crop models

11-15 T § R COa Stal L\_w_;/“ £ lP'prhcn:m Soudelor
ep—c OUcC ) | T o8 ol . p ; . _j" ! »China, Taiwan,
Drought 45" infrastructure [ee " .1g { 213 hug
USA, Iz a1y ae
Jan-Oct . mode|5 \ ] MOdEIS for I’
Fisheries models |dess.. am . tropical -
i ﬂi?i.‘lli?stan cyclones

%t & . ash flg rd"" J ay—-Jun

Lanasice @ Biomes models ~___Z‘ )
Guatemala, | A i
Floods I Health mOdE|S ;

1 Oct .
Flash floods
Chile, calawi, M —
23-26 Mar Jan-Mar
Source: Munich Re, NatCatSERVICE, 2016




e short-term impacts
e Direct S losses, fatalities
e Damage functions
e Disaster- & region-specific

e |ong-term impacts
e indirect S losses, health, education
e Econometric analysis

e Cross-sectoral impact
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e Daily Run-off simulation from ISI-MIP
e 1970-2012 driven by observed weather
e present-2100 driven by 5 GCMs, all RCPs

* Floodplain flow scheme -> CaMaFlood [1]
e Daily river discharge (0.25°)
e Return period via annual max
e choose flood protection -> FLOPROS [2]
e flooded areas & depth from DEM (0.01°)

e Validation in progress -> Fang’s presentation
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e Match with socio-economic grids
e Exposed people (e.g. Pakistan)
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e Stock losses
* New global damage functions set [1]

Model: LPJml

Input: Princeton

% [1] J. Carlos et al. (submitted 2016)
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e Global best track archive IBTrACS

e 540k cyclone tracks from dynamical downscaling [1]
e 6 GCMs: 1950-2005 & 2006-2100 (RCP 8.5)

e TC extension via wind field model [2]
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e Simulated TC tracks (Emanuel, 2013)

e Sensitivity analysis across 8 damage functions & 6 GCMs
e Non-linear response of losses to socio-economic change
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Natural disasters in a 2°C-world |
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Growth impact of TCs
e Cross-sectoral impact data 0'2
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to quantify growth effect

e |dentify channels of growth impact
e Capital stock destruction?
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Hsiang et al., 2014
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~ Growth impact of all
e Future projections of growth effect - Munich Re disasters

using impact projections

= Von Peter et al., 2012

|
T

ER V)



cumulative growth-effect [%]
per 1% change in affected pop

e Unified predictor across impacts: Exposed population
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