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METHODOLOGY
Climate (Future)

Originating Group(s) Country MODEL ID OUR ID GRID Y ear

Bjerknes Centre for Climate Research Norway BCCRVRER® BCCR_BCM2 128x64 2050

Canadl_an Centre for Climate Modelling & Canada CGCM2.0 CCCMA_CGCM2 96x48 2020 +

Analysis 2050
CGCM3.1(T47) CCCMA_CGCM3_1 96x48 2050
CGCM3.1(T63) CCCMA_CGCM3_1_T63 128x64 2050

M t o-France

Centre National de Recherches M t orologiques France CNRM-CM3 CNRM_CM3 128x64 2050

CSIRO Atmospheric Research Australia CSIRO-MK2.0 CSIRO_MK2 64x32 2020

Australia CSIRO-Mk3.0 CSIRO_MK3 192x96 2050

ECHAM5/MPI-

Max Planck Institute for Meteorology Germany OM MPI_ECHAMS N/A 2050

Meteorological Institute of the University of BonnGermany )

Meteorological Research Institute of KMA Korea ECHO-G MIUB_ECHO_G 96x48 2050

LASG / Institute of Atmospheric Physics China FGGAQ1.0 IAP_FGOALS 1 0 G 128x60 2050

US Dept. of Commerce, NOAA

Geophysical Fluid Dynamics Laboratory USA GFDL-CM2.0 GFDL_CM2_0 144x30 2050

US Dept. of Commerce

NOAA USA GFDL-CM2.0 GFDL_CM2_1 144x90

Geophysical Fluid Dynamics Laboratory 2050

NASA / Goddard Institute for Space Studies USA GIESM GISS_AOM 90x60 2050

Institut Pierre Simon Laplace France IPSL-CM4 IPEGM4 96x72 2050

Center for Climate System Research MIROC3.2(hires) MIROC3_2_HIRES 320x160 2050

National Institute for Environmental Studies jgng MIROC3.2(medres) MIROC3_2_MEDRES ~ 128x64

Frontier Research Center for Global Change b ' - 2050

(JAMSTEC)

Meteorological Research Institute Japan MRI-CGCM2.3 MRI_CGCM2_3 2a N/A 2050

National Center for Atmospheric Research USA PCM ARCPCML1 128x64 2050

Hadley Centre for Climate Prediction and

Research UK UKMO-HadCM3 HCCPR_HADCM3 96x73 2020 +

Met Office 2050

Center for Climate System Research (CCSR)

National Institute for Environmental Studies Japan NIES-99 NIES-99 64x32

(NIES)

202(



METHODOLOGY

Current Climate
19 bioclimatic variables (WorldClim)
Climate Change

Downscaling: Spline interpolation (same as used in
WorldClim)

Generation of 19 bioclimatic variables
Future Climate

Current Climate + Change = Future Climate



METHODOLOGY

Crop Prediction Models
MAXENT (Phillips et al. 2006)
ECOCROP (Hijmans et al. 2005)
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RESULTS
Average climate change in Nicaragua
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Area Area
N Crops Scientific name Harvested N Crops Scientific name Harvested

(Ha) (Ha)
1 Oil palm Elaeis guineensis Jacq. 189804 16 Mani con cascara Arachis hypogaea L. 83054
2 Agaves Otras Agave sisalana \ americana 19065 17 Oranges citrus Sinensis (L.) Osbeck 429754
3 Cotton, seed Gossypium hirsutum L. 113414 18 Coconuts Cocos nucifera L. 199595
4 Rice paddy Oriza sativa L. s. japonica 321764 0 Batata Solanum tuberosum L. 90850
5 Bananas Musa acuminata Colla. 207175 20 Papaya Carica papaya L. 26528
6 Brachiaria Brachiaria mutica Stapf. 2 Pineapples Ananas comosus 66614
7 Cocoa beans Theobroma cacao L. 82592 22 Platains Musa balbisiana Colla 57872
8 Sugarcane Saccharum officinarum L. 1287388 23 Repollo Brassica oleraceae L.v capi.
9 Onions, dry Allium cepa L. v cepa 59574 24 Sesame seed Sesamum indicum L. 104700
10 (b:raagk;iac%ess and other Brassica oleraceae var. Botrytis 23001 2 Soybean Glycine max 78726
11 Beans, dry Phaseolus vulgaris L. 2119650 B Sorghum sorghum bieolor L Moeneh 2026824
12 Gamba Andropogon gayanus Kunth “ Tabacco Nicotiana tabacum L. 24713
13 Lettuce Lactuca sativa var. capitata L. 16756 % Tomatoes Lycopersicon esculentum M. 130812
14 Maize Zea mays L. s. mays 9175222 2 Cassava Manihot sculenta Crantz. 38322
15 Mango Mangifera indica L. 219584 0 Carrot Daucus carota L. 17073

Source: FAOSTATS
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Coffee Under Pressure CUP

A: To predict the future suitability and distribution of
GMCR coffee sourcing areas

B: To evaluate potential impacts of cc on coffee quality
and quantity

C: To identify alternative crops suitable under predicted
climate change scenarios for key regions

D: To evaluate the implications of changes in coffee
guality and quantity studies on social parameters
(income, poverty and equity)

E: To accompany farmer organizations and engage
supply chain actors to design adequate scenarios



CONCLUSIONS

There will be areas that don’t produce coffee any more
In the future

There will be areas where in the future coffee can be
produced under adapted agronomic management

There will be areas were today no coffee grows but
which will be suitable in the future

The vulnerability of smallholder farmers to coffee and
crop suitability decrease is very site-specific

Site specific adaptation strategies are needed



iMuchas gracias!

Peter Laderach (CIAT)

n.laderach@cgiar.org



