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OUTLINE

• Background

• Project Purpose and Goals

• Agronomy of Climate Change

• Content

• Content Demonstration



LAND IQ
Land-Based Sciences: Land and Water Resources

• Agronomic assessments/soil science

• Water quality and supply evaluations

• Salinity and nutrient management

• Agricultural reuse 

• Land stabilization and erosion control

• Soil reclamation and irrigation/drainage

• Land repurposing and restoration

Spatial Sciences: Remote Sensing and GIS
• Consumptive use estimation and crop identification

• Large landscape evaluations

• Irrigation and drainage

• Production agriculture

Development 
• Data management tools

• Web interface applications



CALIFORNIA DEPARTMENT OF FOOD AND AGRICULTURE

• Science Advisor to Secretary Ross

• Working with Daniele Zaccaria at UC Davis

• Office of Environmental Farming and Innovation
• Funding and initiatives

• Information and resources

• Events – conferences, stakeholder meetings, informational workshops



PROJECT BACKGROUND

• California Climate Change Consortium Reports (2013, 2020)
• Recommendations

• Webinars
• International partners

• California practitioners

• Climate-smart ag practices
• Overlap with other CDFA incentive programs

• New practical information

• Research and technology transfer



PROJECT PURPOSE

• Goals
• Consolidate: All existing 

resources, practices, webinar 
summaries

• Find new information: Literature 
review

• Create something farmer-
friendly: Present in user-friendly 
way for farmers – not researchers

• Provide a way to submit new 
practices: California and 
international community



PROJECT ELEMENTS

• Task 1 – Literature Review and Webinar Summary (Content)
• Summarize literature

• Summarize webinars

• Task 2 – Website Development (Presentation)
• Develop intuitive framework

• Ensure ADA access

https://calsmartag.org/ 

https://calsmartag.org/


CLIMATE-SMART AG CONTENT



CLIMATE CHANGE
• Long-term or permanent shift of 

average climatic conditions; changes 
of weather patterns
• Higher temperatures and stronger solar 

radiation and increase in mean 
temperature

• Changes in timing, duration, amounts 
and intensity of rainfall

• Higher frequency of droughts and 
floods

• Changing strength and direction of 
winds

• More and new pests and diseases 



CLIMATE-SMART AGRICULTURE

• Different than 
• Sustainable

• Regenerative

• Organic

• Focuses on reducing adverse 
environmental impacts of 
agriculture while improving 
efficiency and increasing 
production



SOLUTION-ORIENTED MANAGEMENT PRACTICES

• Soils

• Water

• Pest and Disease

• Pollinators and 
Beneficial Species

• Crops and Livestock



SOILS

• Building soil health - primary way to adapt to 
climate change, mitigate the challenges 
imposed by climate change, and maximize 
productivity and profitability. 
• Foundation of a sustainable and resilient farm 

• Place for the diversity of microorganisms that 
create high functioning soil to live and eat 

• Climate-smart practices 
• Build soil organic matter 

• Prevent erosion 

• Maintain high nutrient supply capacity for crops 
and livestock 



SOILS - PRACTICES

• Soil organic matter and carbon
• Cover crops

• Reduced disturbance

• Compost and other amendments

• Mulching

• Erosion minimization
• Windbreaks and shade covers

• Nutrient management
• Nitrogen, other macro- and micro-nutrients

• Salinity management



WATER

• The major impacts of climate change on agriculture are 
expected to result from its effect on the water cycle. – Food and 
Agriculture Organization of the United Nations Climate Smart 
Agriculture Sourcebook
• Less precipitation 

• Different timing of precipitation 

• More extreme weather events 

• Irrigation water quality



WATER - PRACTICES

• Drought

• Water use efficiency and productivity

• Flooding and wetlands

• Water quality and salinity



PESTS AND DISEASE

• Elevated carbon dioxide 
• Increase sugars and decrease nitrogen in plant leaves

• Increases damage done by insects who must consume more leaf matter 
to get the nitrogen they need

• More pests surviving winter because of higher fall and winter 
temps

• Pest populations will generally move poleward (north, in the 
Northern Hemisphere)

• Effectiveness of some pesticides may be decreased



PESTS AND DISEASE

• Insect pests
• Warmer temps favor insect carriers of disease 

• May also favor natural enemies of certain insects. 

• Current agrometeorological models for predicting pest outbreaks 
become ineffective 

• Invasive plants and other weeds - increase in population and 
distribution.

• Disease
• Poultry - increased prevalence of respiratory infections 

• Dairy - higher incidences of mastitis



PESTS - PRACTICES

• Farmscaping 
• Increase and manage biodiversity

• Goal of increasing beneficial organisms

• e.g. insectary plants 

• Enhance biological control

• Integrated pest management

• Invasive plant species
• Prevention of spread

• Management



POLLINATORS AND BENEFICIAL SPECIES

• Thirty-five percent of global food production 
(representing 87 crops) depends on pollinators. 

• Pollination - increasingly disrupted by
• Temperature changes that force pollinators out of 

their habitat, 

• Mismatch between pollinators and bloom cycles of 
crops and wild plants. 

• Nutritional deficiencies in pollinators and colony 
collapse disorder in bees.

• Beneficial insects other than pollinators control 
insect pests.  



POLLINATORS AND BENEFICIAL SPECIES - PRACTICES

• Insectary and banker plants

• Cover crops and pollinators

• Hedgerows

• Wildflower plantings



CROPS AND LIVESTOCK

• Crop impacts
• Yields

• Suitability for different climates

• Crop and food quality

• Livestock impacts
• Health and performance, 

• Meat and milk quality, and 

• Rangelands because of higher temperatures, increased duration and 
frequency of drought, higher pest and disease pressure, and changes in 
nutrient concentrations in food and forage crops.



CROPS AND LIVESTOCK - PRACTICES

• Herd management

• Drought management

• Grazing management and feeding practices

• Dairy

• Agroforestry
• Alley cropping/tree intercropping

• Riparian Buffers

• Silvopasture

• Agro woodlots



INTERNATIONAL WEBINARS

• https://www.cdfa.ca.gov/climatesmartag/

• Examples
• California & The Netherlands: The Challenges of Opportunities of Saline 

Agriculture – focus on specialty crops

• California & Israel: The Extent, Development and Potential of Recycled 
Water Use for Specialty Crop Production

• California & Australia: irrigation Water Management and Technologies

• California & Chile: Opportunities for Precision Agriculture in Climate 
change Adaptation and Mitigation

• California & The Western Cape: Agricultural Water-use Efficiency

• India, Portugal, Denmark

https://www.cdfa.ca.gov/climatesmartag/


WEBSITE DEVELOPMENT & CONTENT



DEVELOPMENT

• Refined content internally and 
with CDFA

• Most pages static

• Links to tools are live/dynamic

• Submit / Admin Portal 

• Optimized all pages for mobile 
displays

• ADA compliant



CALSMARTAG.ORG HOMEPAGE



MANAGEMENT PRACTICES



MANAGEMENT PRACTICES – SOIL – COVER CROPS



SUBMIT A MANAGEMENT PRACTICE



PROGRAMS AND FUNDING



TOOLS & MAPS



LIBRARY



EVENTS & CONTACT
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