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» Several sectors of the socioeconomy are
particularly sensitive to time spent above
temperatures of ~30°C

Response to daily temperatures

== cOIN yields
= m1s0ybean yields
= cotton yields

=== clectricty demand
=== |abor supply

=== mortality rate
-===vijolent crime

1.5

—r

- .
——— e®
m—TaA 0000 e’
.
a®

a®

.
s®
e®
a®
s
IIIIIIIIIIIIIIIIIIII

Scaled response (unitless)
o
o

|
\ | | | | | l |

|
0 5 10 15 20 25 30 35 40 45
Daily temperature C

» Assets are not equally distributed in space
so heat waves in some locations are more
impactful than heat waves in other locations
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Seasonal Prediction of Particularly-Impactful Hot Days
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» Asset exposure to >30°C days is not necessarily
the direct result of shifts in mean temperature

» We aim to predict
fluctuations in the
warm-season
exposure of
assets to days
where T, IS >
30°C

» \Warm-season is
defined as
» May - October

for the Northern
Hemisphere

max

» November -
April for the
Southern
Hemisphere
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Empirical, data-driven approach

Local 1° X 1° warm-season hindcast skill (r)

3 Carnegie Institution for Science, Department of Global Ecology

A315-2831

CLI/\ATE

A% CARNEGIE

SCIENCE

Global amalgamation hindcasts

within a warm-season where T, ., >30°C

» Reasonable skill is exhibited at some local
land locations (maps, 1)

» Substantial skill is exhibited on the global-
amalgamation of the exposure of assets to hot

days (time series, —)
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Northern Hemisphere, observed vs. predicted (from April surface temperatures) May-October amalgamation of >30°C T,,,, days with assets
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Southern Hemisphere, observed vs. predicted (from September surface temperatures) November-April amalgamation of >30°C T,,., days with assets
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Modes of variability used for predicting subsequent frequency of T, ., days > 30°C

Predictand

Predictor

» Globally-gridded surface

» Out-of-sample
hindcasts suggest
predictive skill that

Number of days
within a warm-

air temperature field Model season where inates f h
» Monthly-mean from » Partial Least Trax >30°C originates from the
month antecedent to Squares » Target local antecedent state of
predictand season Regression anomalies at global warming as
« April for Northern . 3PLSR 19X 1° spatial 1 as f By |
Hemisphere forecast of components scale Al e el iz
warm-season used » Target global modes of variability
» September for Southern amalgamation of > EIl Nifio-Southern
Hemisphere forecast of » Crop area- 1
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- GDP-days » Interdecadal
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