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With every additional increment of global warming, the report states that “changes in 
extremes continue to become larger” and specifically “extreme heat thresholds 
relevant to agriculture are projected to be exceeded more frequently.  

Take away: Agriculture and land use sector will be severely  impacted by extreme heat and agricultural 
and ecological droughts and livelihoods in crop production, livestock and fisheries will be severely at 
risk.

Even in the very low-emission scenario (i.e., the SSP1-1.9 scenario), the 1.5ºC warming 
threshold is more likely than not to be reached or exceeded in the near-term (2022-
2040). Agriculture adaptation efforts therefore need to be prioritised. 

Take away: Need to address risks to smallholder farmers, fishers, indigenous groups, vulnerable women 
and youth from extreme heat, increased evapotranspiration and increase in agricultural droughts. 

IPCC AR6 – Key findings for agrifood systems
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Climate-resilient 
agrifood systems
Climate change results in a range of shocks 
to agrifood systems that will differ in 
frequency and extremity over space and 
time

Climate resilient agrifood systems address 
these risks by encouraging action to:

1) Anticipate, absorb and accommodate 
shocks resulting from climate variability and 
change; and

2) Minimize future risks through measures 
that can deliver adaptation and mitigation 
co-benefits

Challenges to action relate to uncertainty 
and complexity in anticipating impacts



Approximate time horizons of decision-making in the agrifood system

* Note - Approximate logarithmic time scale
Source: Nissan et al , 2018
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Agricultural Climate Services – Temporal and Spatial Scales

GFCS
Global 

Framework 
for Climate 

Services

NFCS
National 

Framework 
for Climate 

Services

Climate Services: a decision aide derived from climate information that assists individuals 
and organizations in society to make improved ex-ante decision-making.

Agriculture: Crops, Livestock, Forestry, Fisheries and Aquaculture
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Agricultural Climate Services – Climatic Hazards
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Farmers
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Agricultural Climate Services – Users

GFCS
Global 

Framework 
for Climate 

Services
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National 

Framework 
for Climate 

Services Local government

Extension workers

National government

International (e.g. UNFCCC 
and governments)

Private sector
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Agricultural Climate Services – Types of Services
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Climate change impact 
and risk assessments

Agrometeorological services

Early Warning, Impact-based Forecast

Vulnerability maps
Hazard maps
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Agricultural Climate Services – Decisions
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International 
policies and 

reporting e.g. 
Paris Agreement

Irrigation, 
Fertilizer, 
Pesticide, 

Harvesting, 
Protection

Anticipatory Actions – seeds and inputs, 
protection, de-stocking, food, cash, animal 

feed, vaccinating animals

Provincial policies 
and investments

Sowing, crop 
varieties, insurance

National policies 
and investments

Food 
production 
and price 
volatility
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Agricultural Climate Services – Value Chain
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Global 

Framework 
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Framework 
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Services

2. Production

3. Storage and 
processing

6. Preparation and consumption

1. Inputs

5. Retail, trading, and markets

4. Distribution and 
transport



Three main areas of work

• Climate risks assessments

• Agrometeorological services/advisories

• Early Warning and Anticipatory Actions

• Three communities of practice are now converging through seamless 
provision of Agricultural Climate Services
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Climate Projections and 
Historical Observed Trends
→ Assess Climate Risks
→ Formulate and Implement 
Climate Change Adaptation 
Projects









Climate Risks
• Climatic hazards (past and future)

• Exposure 

• Vulnerability

• Sub-sectors (crops, livestock, fisheries, aquaculture, forestry)

• Livelihoods

• Climate risks information would justify target areas and adaptation actions that lead to 
transformational changes in agri-food systems

• Climate data, loss/damage data, agricultural statistics, socio-economic data

• Climate tools plus impact models (e.g. crop model)



Climate Data, Tools and Methods for Agriculture

Climate Projections and Historical Observed Trends



Complementarity - CAVA Platform and CAVA Analytics

CAVA Platform

CAVA Analytics

Average total rainfall

Statistical significance of annual precipitation trends

Automatic report



Agro-ecological zoning and crop suitability maps

Vision: Regional foresight based on the future of climate

• PyAEZ software is designed 

based on government 

capacities and needs

• Scalable national modelling 

to be used at the regional and 

global model
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Laos Climate Services for Agriculture (LaCSA)
A transformational national data system

Real time weather and agronomical data collection

Automatic system for bulletin production

Distribution of 
information through 
multiple methods

> 100.000 beneficiaries 
in the first 3 years

Behavior change (CIAT study)
85 %Change/adjust farm practices 
76 %Use of improved crop varieties
65 %Shifts in planting date
40 %Change in water management

Seasonal strategic decisions
Monthly bulletin - province  

Daily tactical decision
Weekly bulletin - district 

Vision: better prediction through machine learning







Stages for effective 
development and 
provision of 
short-term climate 
services for the 
agriculture sector
= agromet services



Key components of 
short-term climate services for agriculture 
= agromet services
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Early Warning 

- Monitoring tools aimed to build evidence 
and confidence about the development 
and potential impact of these events on 
lives and livelihoods 

- Aim to support decision making, based 
on readily and regularly available 
information – building upon existing 
systems if possible

- Hydro-meteorological forecasts, seasonal 
and vulnerability information 

- Provides the trigger to act early

- The decision of when and whether or not 
to take preparatory action on seasonal 
forecasts depends also on risk appetite

-> action upon uncertainty required



Example: The Philippines

- Indicators (range of hydro-meteorological & 
seasonal, no vulnerability information 
available): 

- El Niño 
- 1 and 3 month rainfall & temperature forecast (IRI, 

PAGASA, World Meteorological Organization)
- Cumulative rainfall (PAGASA)
- Vegetation health index (GIEWS)
- Agricultural stress index (GIEWS)
- Dry spells (PAGASA)  
- Soil Moisture (PAGASA)

- Thresholds: Established based on historical 
drought events and testing periods 

- Triggers for 2018/19 drought: El Niño alert 
issued, below-average rainfall forecast, dry-
spells and aligning with a key cropping season



Challenges

- Need to better assess the skill of the 
seasonal forecasts and if they can be 
connected to national trigger systems 

- Collecting and analysing data to set 
triggers (i.e. daily weather records 
and evidence of extreme events)

- Connecting forecasts to tailored 
messages for communities  

- Risk appetite of actors to act on the 
forecasts and confidence on the skill 
level varies 

- Institutionalisation and sustainability 
of trigger methods 



Anticipatory Actions

Criteria:

- Timebound

- No harm & no regrets 

- Technically sound 

- Verified with communities

- Logistically feasible  



Examples of Anticipatory 
Actions 

- Ahead of a warning of a severe winter season in 
Mongolia, destocking-for-cash and health kits were 
provided to herders to keep their animals alive and 
healthy

- Before a peak of drought in Afghanistan provide drought-
tolerant seeds, cash and livestock health kits/feed to 
protect livelihoods

- On a flood trigger warning in Bangladesh, distribute cash, 
water proof drums, animal feed and dignity kits to 
safeguard food security, livelihoods and vulnerable 
women and girls 





Conclusion

• Agriculture is one of the most vulnerable sectors to climate change

• Agri-food system is complex and interdisciplinary

• Promoting seamless Agricultural Climate Services that cuts across 
space and time
• Long-term information supports policies, programmes and investments for 

transformation of agri-food systems
• Short-term information is an integral element to robust adaptation practices

• Need more work in non-crop subsectors

• Bridging gaps between academic research and applications in 
developing country context


