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The context (I)

• Climate-related 

perturbations more 

frequent and intense

• Need to increase 

sectoral resilience to 

climate, particularly in 

the case of agriculture

• Potential of climatic 

data for enhancing 

decision-making
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Climate-related issues in Southern Africa

Author: Mark Fiore



5

The context (II)

• Climate-related 

perturbations more 

frequent and intense

• Need to increase 

sectoral resilience to 

climate, particularly in 

the case of agriculture

• Potential of climatic 

data for enhancing 

decision-making



6

• Integration of sectoral perspectives

• Limited data availability and effective communication of uncertainty

• Generation of climate information at appropriate spatio-temporal scales

• Need to evolve from “science-based” to “user-based and climate-

informed”) climate services.

Generation of climate information for decision making: 
challenges
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Time scales of climate information

Hours Days Months Years Decades Centuries

Storm

Cyclone

Wet/dry 

season

El Niño-

Southern 

Oscillation 

(ENSO)

Pacific Decadal 

Oscillation (PDO)

Global warming/Sea level 

rise/Ocean acidification

Weather

Climate variability

Climate change

Adapted from: Pacific-Australia Climate Change 

Science and Adaptation Planning Program

Disaster Risk 

Management

Agriculture

Management of 

multi-year 

reservoirs

Climate change 

adaptation planning

Climate services

- Information and 

scientific data

- Past, current and future

climate

- Influence on the 

environment, the 

economy and the 

society
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The context (III)

• Climate-related 

perturbations more 

frequent and intense

• Need to increase 

sectoral resilience to 

climate, particularly in 

the case of agriculture

• Potential of climatic 

data for enhancing 

decision-making
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Towards a Climate-Smart Agriculture (CSA)

• Approach for transforming agricultural

development in a climate change

context. Based on three pillars.

• Agricultural stakeholders’ access to

climate information is key for adaptation.

• Climate Services have the potential to

improve:

• Improve capacity to adopt CSA

• Create an enabling environment to scale 

CSA

Productivity

Adaptation Mitigation
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Are mean climatic values during the growing 
season informative enough?

1981-1990

∆P (%)
2000-2009

1981-1990

P (mm) T (oC)

2000-2009
∆T (oC)

• Response of crop yields

to weather is complex,

non-linear and threshold-

type.

• Climate-related impacts

on crops are time-specific

(e.g. water needs differ

according to the growth

stage)

• Extreme events influence

crop yield variability

Source: Marcos-Garcia et al. (2024) 

(currently under review)
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Leveraging climate information for decision 
making in the agricultural sector: two approaches

• Statistical models: 

• Rely on empirical equations

• Appropriated for large spatio-

temporal scales and limited data 

availability

• Process-based models: 

• Able to represent the interactions 

between physiological processes 

and the environment

• Data-intensive
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Characterising the response of rainfed crops to 
climate variability

• Development of a methodological approach 

tailored for large-scale analysis with limited 

data

• Generation of spatially-explicit information 

on the probability of occurrence of several 

climate conditions and their related impacts

• Characterisation of climate trends during the 

last decades
= Risk

Probability *    Impact

Source: Marcos-Garcia et al. (2024) 

(currently under review)
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The approach

Data

• Climate data

• Yield data

• Crop calendar

Agroclimatic

index

• SPEI

Statistical 

analysis

• Bayesian

Network

Impacts

Probabilities

Risks



14

Trends in 
dry/wet spells 

Source: Marcos-Garcia et al. (2024) 

(currently under review)
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Impacts on maize yield related to the occurrence of certain 
climate conditions during the growing period

% ∆Yield
D/D/D/D W/D/D/D D/W/W/W W/W/W/W

Growth stages: 1) Initial; 2) Development; 3) Mid-season; 4) Late season 

D =   Dry

W =  Wet

Source: Marcos-

Garcia et al. (2024) 

(currently under 

review)
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Changes in crop-risk related to the occurrence of certain 
climate conditions during the maize growing period in recent 
decades

1981-1990

D/D/D/D W/D/D/D

Growth stages: 1) Initial; 2) Development; 3) Mid-season; 4) Late season

2000-2009

Risk

1981-1990 2000-2009

D =   Dry

W =  Wet

Source: Marcos-

Garcia et al. (2024) 

(currently under 

review)
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Conclusions

• Maize yield increased in most of southern Africa during the period 

1982-2010

• Precipitation and temperature changes were heterogeneous across the 

region:

• The rainfall trend during the maize growing season was generally positive over 

the region.

• Temperature slightly decreased in the eastern-southern part of the region (non-

significant trend) and increased in the rest of it (significant, around 0.27oC on 

average)

• Risk related to predominant dry conditions during the maize growing 

season  decreased in most of SA during the period 1982-2010
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Potential research lines

• Development of specific analysis and indicators on climate variability

according to the needs identified by the stakeholders

• Improve the spatial definition of climate variability impacts on rainfed

agriculture, extending the analysis to other types of crops

• Study the role of teleconnections to enhance the robustness of the analysis, as

limited data availability increases the uncertainty on recent climate variability

in sub-Saharan Africa

• Combine the statistical approach with the results from process-based

models and climate change scenarios for better integrating climate information

in agricultural decision making.
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Thank you
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