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Climate Change & Agriculture.Climate Change & Agriculture

Mitigation (of climate change) Adaptation

A human intervention to reduce the sources or 
enhance the sinks of greenhouse gases (GHG). 

Initiatives to reduce the 
vulnerability of natural and 
human systems against 
actual or expected climate 
change effects. g

Driver (Climate Change) Mitigation Adaptation
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Climate Change & Agriculture.Climate Change & Agriculture

Models as a tool to scaling-up and test hypothesis: 
Mitigation and Adaptation

» Biophysical Models
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Methodology. Methodology Agro-IBIS
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RegCM4 

•HadGEM
•GFDL
•MPI 



Methodology RegCM4. Methodology – RegCM4

RegCM4 

An ensemble of four 21st century. An ensemble of four 21st century 
projections (1970-2100, RCP8.5 
scenario) with the regional climate 
model (RCM) RegCM4 driven by the 
HadGEM, GFDL and MPI global 
climate models (GCMs) over the SAclimate models (GCMs) over the SA 
CORDEX domain.



Validations of Agro IBIS over Brazil.Validations of Agro-IBIS over Brazil
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Earth Interact., 16, 1–15.

.

.

Scatterplot between simulated and experimental soil volumetric water 
content data for the 0–0.2-, 0.2–0.5-, and 0–0.5-m layers.
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Methodology: Simulations over. Methodology: Simulations over 
Rio Grande do Sul State.

P t Cli t•Present Climate: 
•CRU3.0 (1988-2006)

•Future Climate: 
•CRU3 0 + RegCM4 (Anomaly)•CRU3.0 + RegCM4 (Anomaly)

Anomaly = T(2069 2098) – T(1975 04)
Spatial Anomaly  T(2069-2098) T(1975-04) resolution
0.5 x 0.5º



Results. Results
. Soybean Yield over the tree main meso-regions of RS state
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Results. Results
. Soybean Yield over the tree main 
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Climate Change projections for Precipitation

Climate Projections CMIP5 (RCP8.5)
Climate Change projections for Precipitation
over South Brazil
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Climate Change projections for Temperature

Climate Projections CMIP5 (RCP8.5)
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Soybean Yield Anomaly (2069 98). Soybean Yield Anomaly (2069-98)
Results summary

» Although P INCREASE over west RS, 

Results summary

g ,
there is a water balance deficit., over the 
west meso-regions – where almost all 
soybean is cultivated nowadaysy y

» This is result of temperature increase, 
and, consequently, ETP



Climate Projections (RCP8 5). Climate Projections (RCP8.5) 
RegCM4 – Precipitation Anomalyg p y
.

..

.



Soybean Yield Anomaly (2069 98). Soybean Yield Anomaly (2069-98)
Results summary

» Although P DECREASE over northeast 

Results summary

g
RS, crop yield increase

» This may be associated with 
t t itemperature increase
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Next Steps
Climate Change: Average & Variability

. Next Steps

Photosynthesis is not linear related 
with temperature

Climate Change: Average & Variability

» Crop development is affected not only by the 
mean atmospheric conditions (average climate), p ( g ),
but also by the frequency of extreme events such 
as frost, heat waves, floods, and droughts; or 
even recurrent conditions unfavorable to crop p
growth.



Climate: Average & Variability. Climate: Average & Variability
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Climate: Average & Variability. Climate: Average & Variability
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Future Steps
Work on models Limitations

. Future Steps

» Representing crops into RegCM4 –

Work on models Limitations

consider not only the biochemical, but 
also the biophysical impacts of land use 
and cover changes (include crops).

» Include other processes into Agro-IBIS - Anoxic conditions can lead to death RootsInclude other processes into Agro IBIS 
It is always important to be aware that 
some physical processes are well 
formulated, others very uncertain, and , y ,
some are not considered!



Many Thanks.Many Thanks.
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