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CLIMATE MODULE

Global temperature projections
* Version 1: Uses MAGICC runs

* Version 2: Stochastic version of MAGICC (climate sensitivity
and carbon cycle models)

Emissions scenarios
= RCP: RCP8.5, RCP6, RCP4.5
- SRES: A1B, ATFI, A1T, A2, B1, B2

* Policy: INDC, RCP3PD, RCP6 to RCP45, RCP4.5 to RCP3PD,
WRE750, WRE650, WRE550, WRE450, WRE350

Regional climate scenarios

* Based on pattern scaling methods (e.g., Tebaldi y Arblaster,
2014), and stochastic simulation

* Version 1: Pattern scaling from 20 AOGCM CMIP3
* Versién 2: Pattern scaling from 41 AOGCM CMIP5

RCP8.5 Global temperature

100 simulations

ka
[=]

(=]
% change

5=
=]

g & ¢




MEDIAN OF ANNUAL TEMPERATURE CHANGE (RCP8.5)

Cambio en temperatura anual (°C)
Afio: 2010
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MULTIVARIATE CLIMATE RISK MEASURES:
JOINT PROBABILITY OF WARMING LARGER THAN 4°C AND PCP REDUCTIONS OF MORE THAN
10% (RCPS.5)

Probabilidad de rebasar U(PCP)
Afio: 2010
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CLIMATE RISK MEASURES:

DATE ESTIMATES FOR GOING OVER A 4°C WARMING THRESHOLD

Fecha en la que se rebasa U(T)

Probability 50%
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Fecha en la que se rebasa U(T)

Probability 25%
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2090

2080

2070

2060

2050

2040

2030



N\YFZANYIANYIANYIANTYIANTY I ANY S AN

Z Qﬂ%ﬂ\ﬂ%ﬂ%ﬂ\ﬂ% /
NYZANYZANYZANYZANYZANYZANTZ4N
ZAN\YZANYZANVZANYZANYZANY/ZA\Y/
NYZANYZANYZANYZANYZANYZANTZAN

JANVIANVIANVIANVIANVIANVIANYS
CLIMRISK

AAAAAAAAAAAAAAA




lat

DAMAGE FUNCTIONS IN CLIMRISK:

TYPES, REGIONS AND SECTORS

Two sets of damage functions (modified and extended versions of RICE2010) :

1)
2)
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RICE (Nordhaus and Boyer, 2003)

RICE-P including the persistence of climate shocks (Estrada et al., 2015)
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Twelve world regions in RICE2010

150

Sectors and aspects included in the RICE2010 damage functions:

" Agriculture (including CO, effect)

®"Health (malaria and tropical diseases, dengue and pollution)
=Sea level rise

=Other aspects(forestry, energy, water, construction, fisheries y
outdoor recreational activities)

"Human settlements and ecosystems

=Climate catastrophes



MODIFICATION OF RICE2010 DAMAGE FUNCTIONS

Original RICE2010 functions are driven by global temperature change

These functions are modified to be driven by regional temperature changes (0.5°x0.5°) by
means of a correction factor S, ;

S —
Lieii = YetijDreijSre

I
Sr't - ”/17; t

where r represents the region; t is time; i,j, are coordinates within the regionr; Y is GDP; D
is the climate change damage (%).

I} ¢ is the impacts from region r from the modified function and I, ; is the impacts for region
r according to the original RICE2010 function.



PERSISTENCE OF SHOCKS IN GDP

—— NO PERSISTENCE

GDP

F. USSR

Time

——Immediate recovery —= Persistent effects - Permanent effects

Ir,t — Yr,tD'r,t + arlr,t—l (2)

Where [, ¢, Y} ¢+ are the economic impacts and GDP in region r at time 1, respectively.

The persistence is given by0 < a,- < 1 and is estimated from regional GDP time series.

Estrada F., Tol R.S.J., Gay-Garcia C., 2015. The persistence of shocks in GDP and the estimation of the potential economic costs of climate
change. Environmental Modelling & Software.
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SPATIAL DISTRIBUTION OF ECONOMIC CLIMATE CHANGE IMPACTS
(SSP3,RCPS.5, RICE-P)

US$2005 BILLION DOLLARS

Impactos Econdmicos de Cambio Climatico (miles de millones de US$2005 PPP)
Afio: 2010
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UNIVARIATE ECONOMIC RISK MEASURES

Fecha en la que se rebasa U(Dolares; RICE-P) 2100
T T T T T T |
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Date impacts > 1 billion US$2005
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Fecha en la que se rebasa U(PIB%; RICE-P)
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MULTIVARIATE CLIMATE/ECONOMIC RISK INDEX

indice multivariado de riesgo 2 (RICE-P)

Afio: 2010 High I"iSk

] Muy Alto

o Alto

Medio

Bep Low risk

Risk index: warming larger than 4°C; precipitation reductions larger than 10%; economic losses larger than 5% of GDP;
losses larger than 1 billion US$2005
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