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Land Surface Modeling
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e Case study: use of MAPSS (Neilson 1995);
potential equilibrium states (vegetation,
water) in Mesoamerica under Climate
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Land Surface Modeling

e Case study — application of a DGVM:
Use of the model ORCHIDEE (Krinner
et al., 2005) to simulate transient
changes in runoff in response to
climate change in Mesoamerica.
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Time of emergence: the year when runoff decreases permanently
below the historical minimum (Q,s).
Source: Imbach et al. (in prep.)



Land Surface Modeling — Current work

e Crop vields at continental/ regional orociptmonredtation | | " cor | | toawe | I RS
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Land Surface Modeling — Current work

e Contribution to identification,
qguantification and valuation of ES:
e Historical variability;
e Effects of climate change and variability;
e Effect of out-scaling agricultural practices

e Support:
e Spatial planning;
* Monitoring systems;
e Cross-sectoral planning.




Crop Modeling — Climate Change Implications

e Process-based yield forecasting; — Coffee
. . . . Temp Rain
* Project starting in Vietham e 1
(coffee in Central Highlands). o
: Shade tree = f (LAL k)
¥ ! ¥
. nght. Phenology »/\-
interception T E
¥ \J P
» LUE [+—Sink sirenggh ;. .2 ‘
Rommzﬂge Soil moisture >| Runoff |
branches organs y
s \
i senescence | Transp || Evap |[ Perc |
Leaf
Area
Coffee plant Soil

Source: Rahn et al. 2018

Our vision, a sustainable food future




Crop Modeling — Climate Change Implications

e Data assimilation: bayesian inference to estimate model parameters and
uncertainty assessment.
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Downscaling of Climate Change Projections

GCM Scenario Period
HadCM3Q0 SRES A1B 1950 - 2100
HadCM3Q3 SRES A1B 1950 - 2100
HadCM3Q16  SRES A1B 1950 - 2100

ECHAM4 SRES A2 1989 - 2100
ECHAM4 SRES B2 2069 - 2100
ECHAMS SRES A1B 1950 - 2100
HadAM3P Baseline 1960 - 1990
HadAM3P SRES A2 2070 - 2100
HadAM3P SRES B2 2070 - 2100
ERA40 Reanalisys 1957 - 2000
NCEP:R2 Reanalisys 1979 - 2005
ERA-Interim  Reanalisys 1988 - 1997
ERA15 Reanalisys 1979 - 1993

e CIAT GCM Data Portal;

e Statistical downscaling of CMIP3
and CMIP5 climate projections at
global scale (1 km);

e Dynamical downscaling in Central
and South America — models ETA
and PRECIS.

Processing domain with the
regional climate model PRECIS
(50 km resolution).
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Downscaling of Climate Change Projections

e Dynamical downscaling:
e 8 km in Central America;
 ETA model;
e GCM HadGEMS2-ES, RCP 4.5.
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Source: Imbach et al. (2018)




& CIAT

International Center for Tropical Agriculture
Since 1967 Science to cultivate change

Headquarters

Km 17 Recta Cali-Palmira C.P. 763537
P.O. Box 6713, Cali, Colombia

Phone: +57 2 445 0000

= ciat@cgiar.org
www.ciat.cgiar.org

ciat.ecoefficient
@ciat_cgiar

€ eciar

P
ﬁp
CGIAR

A CGIAR Research Center




Perspectives

 Monitoring and analysis of ecosystem services through a coherent
framework (DGVMs):
e Carbon sequestration;
e Water availability (e.g. human consumption, hydropower);
e Biodiversity conservation;
e Nutrient cycling.

* Impact of climate-smart agricultural practices;
e Foresight modeling.
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Early warning for deforestation and land cover change

Potential link with:

CAAS Disciplinary Cluster: Agricultural Resources and Environment

CAAS Disciplines:
Agricultural environmental monitoring and evaluation
Agricultural and forestry biomass transformation engineering
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Land Surface Modeling

e Dynamic approach: dynamic global
vegetation models;

e Study of inter-annual variability.
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Land Surface Modeling — Current work

e Contribution to identification, quantification and valuation of ES;
e Spatial planning;
* Monitoring systems;
e Cross-sectoral planning.
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