The impact of climate change on
coffee production in Central America

Los impactos del cambio climatico
para el Café en Centro América




Glabal temperature anomaly from pre-industrial [deg C)

Global temperatures — change from pre-industrial

1=
(=]

=]
o

=
-

=
s

(=]
bl

(=1
(=]

o
[

0.4 I
1880 1890 1900 1910 1930 1930 1940 1950 1960 1970 19800 1990 2000 2010 2020

Data: NOAA, NASA, UK Met Office/CRU




XXIII

Simposio
Latinoamericano

Am At




(°C)

s |
o
< =
& —~~
i) S
s ) [e)] =
o9 o
< I
N ~
= o
g i N
3 Q
ol 7o)
I < o
= o
o N
ol (%) |
P ©
N 8
o o
= " =
g’
© o S
o) = 2
e @©
= =
e = T .ml
o o
8 e @
@ o o
5 Q
e © .

% m ¥ v 7, s
= o L S . \.NH. :
o o ® M ;\\\,\\\\\» R e
14 _ c B \\\\\ DA
> ] uﬁ.ﬁa .\\ \\ Y
© 1] o \\& \\ﬁ \
= o \ -
PN n ¢ u-." 7
> - B w\\\\%\ i y

L \ q Gy
[ C ...&,\.” / \\\\ Ny
e o~ BN \\\\\s\

I 8 A ¥
© A i

iy

T

A 7
\\\\x g

(a)
(b)




m N entor
mposio ’ - .
> Latinoamericano I n

de Caficultura

climate change impacts
A

D&

ADJUST

COPE

Adaptat{’;on

"R . IHCAFE



XXIII

Simposio
Latinoamericano

“&="Conceptual approach

e Coffee is currently produced under good climatic
conditions

e We can learn from these locations and evaluate
future data

* Machine learning approach:
— Complex climate data
— Missing climate data
— Insufficient coffee physiological knowledge
— High future uncertainty of precipitation projections

< 1%
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A forest is an ensemble of
trees. The trees are all

slightly different from one
another.

The output is the mean
classification

Very robust against
overfitting

de Caficultura Ra ndom FO rEStS .

One decision tree

Is the precipitation high?

Is the dry
season long

Is the heat
strong?
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Type Bioclimatic variable

BIO1 Annual mean temperature
BIO 2 Mean diurnal range (mean of monthly (max temp - min temp))
o BIO 3 Isothermality (BIO2/BIO7) (*100)
S BIO 4 Temperature seasonality (standard deviation *100)
E BIO 5 Max temperature of warmest month
g. BIO 6 Min temperature of coldest month
qE, BIO 7 Temperature annual range (BIO5-BIO6)
= BIO 8 Mean temperature of wettest quarter
BIO 9 Mean temperature of driest quarter
BIO 10 Mean temperature of warmest quarter
BIO 11 Mean temperature of coldest quarter
BIO 12 Annual precipitation
BIO 13 Precipitation of wettest month
g BIO 14 Precipitation of driest month
'-g BIO 15 Precipitation seasonality (coefficient of variation)
'é_ BIO 16 Precipitation of wettest quarter
/) 'g BIO 17 Precipitation of driest quarter
7 a BIO 18 Precipitation of warmest quarter g TS L
ROMECAFE BIO 19 Precipitation of coldest quarter IHCAFLE
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““€limate types and drought
Type PreCIplta'flon of | Mean ter.np- of Cons. months

the driest the driest
<40mm
quarter quarter
Type 1 A4 22.1 4.3
Type 2 31 20.7 4.6
Type 3 22 20.8 3.4
Type 4 41 21.3 3.3
Types 89 23.2 1.6
Type 6 100 22.4 2.4
Tyne 7 38 18.7 3.8
Type 8 78 19.0 2.8
Type 9 176 22.1 0.5
Type 10 247 23.8 0.0
Type 11 184 21.1 0.6
Type 12 154 19.0 0.3
=) [Type13 172 18.7 0.0 ﬁ
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* One third each of potential coffee area
— Transform
— Systematically adapt
— Cope

* Coffee will migrate upwards
* High uncertainty for dry climate zones
* In transformation zones producer need alternatives

* Public-private cooperation needed for systemic
adaptation

< 1%
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Map the impact gradient to understand
the risk of climate change over time
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|dentify and prioritize relevant CSA
practices by exposure gradient and
analyze costs and benefits.

. ... [ __"s-,_.. OIS T 2::\3/
w " _..;ﬂ.@\_, \ " —y
n ' . \f’, ' a. %
_— il .
[ e 27 . sk
i . ‘,\/
[t
. ‘-'.:r,/
B

Prioritized menus of CSA
options with cost-benefit
analysis &
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Convene value chain actors
along the exposure gradient
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Areas that transition from one suitability
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Locations where climate Production in these zones will
characteristics will not likely become unviable and other
fundamentally change crops should be considered

Construct exposure specific portfolios
of priority CSA practices for different
investors
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