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Record High and Low Temperatures 



Temperatures above Normal 



Effects of Climate Change 



Levels of Carbon Dioxide 



Carbon Dioxide and Temperature 



Temperature Extremes 



Annual Temperatures 



What can we do? 



UN Emissions Gap Report 2013 
Recommendations for Agriculture 
 No-tillage practices. No-tillage refers to the elimination of 

ploughing by direct seeding under the mulch layer of the 
previous season's crop. This reduces emissions from soil 
disturbance and use of farm machinery. 

 Improved nutrient and water management in rice 
production. This includes innovative cropping practices that 
reduce methane and nitrous oxide emissions. 

 Agroforestry. This consists of different management practices 
that deliberately include woody perennials on farms and the 
landscape, and which increase the uptake and storage of carbon 
dioxide from the atmosphere in biomass and soils. 

 http://www.unep.org/publications/ebooks/emissionsgapreport2
013/ 



Home Gardeners 
 Increasingly frequent 

extreme weather events 
create problems for all of 
us.  

 We get more extreme 
rain events, and more 
extreme drought events.  

 We need to help our soil 
and our gardens 
maintain resistance to 
extreme weather events.  



Problems due to Climate Change 
 Excessive heat 

 Drought 

 Soil degradation 

 Extreme rain events 

 Run off of nutrients and 
water 

 Some hybrid plants may 
not fare well.   

 



Rising Average Temperatures 



Excessive Heat and Drought 
 Soil surfaces dry rapidly 

 Most life in the soil 
occurs within the first 
two or three inches of 
the soil.  

 If this area becomes dry 
the micro organisms in 
the soil can be severely 
compromised.   



Soil Layers 



Drought 
2013 2014 



Drought world wide 



Dealing with Excessive Heat and 
Drought 

 Mulch is the most effective 
way to buffer temperatures 
both hot and cold.   

 Organic mulches have the 
advantage of providing 
nutrients for plants as they 
break down.  

 Organic mulches protect 
water reserves during 
excessive heat spells.   



Mulch 
 Shades the soil, 

preventing overheating 
of soil and roots 

 Shades the soil, 
preventing evaporation 
of water 

 Shades the soil to 
prevent weeds 

 Protects, feeds, and 
insures moisture for soil 
microbes 

 



Extreme Rain Events and Excessive 
Precipitation 



Extreme Rain Events 
  Once the 

rate of 
falling rain 
is faster 
than 
infiltration, 
runoff takes 
place. 



“Drought-stricken Southern California finally gets 
rain but major storm causes floods, landslide” 
National Post, Winter, 2014 

 After drenching Northern California the 
previous day, the storm dumped up to 5 
inches of desperately needed rain in 
Southern California. A landslide left 10 
homes uninhabitable and fire officials 
executed a dramatic rescue of two people 
from the Los Angeles River. 

 The storm also touched off a small 
tornado in Los Angeles and a water spout 
off the coast of Newport Beach. It caused 
flooded streets, rock slides and traffic 
tie-ups in some areas 

 The tornado, with wind speeds of 65 to 
85 mph, struck a south Los Angeles 
intersection shortly before 9:30 a.m., 
ripping tiles off roofs, damaging trees 
and mangling a billboard. 



Precipitation and Ground Water 





Erosion 
Run off creates 
erosion 

Erosion carries off 
soil, and carries off 
nutrients 

 



Crustification 



Infiltration 
 The way to combat 

extreme rain events is by 
mulching and building 
soil.   

 Good soil is like a 
sponge.  



Infiltration 



Infiltration 



Infiltration 

Micropores hold water 

Macropores hold air 

Microbes help bind loosely 
bind soil particles together 





Compost under an electron 
microscope 





Run-off and Nutrient Loss 



Soils with high cation exchange 
capacity hold nutrients better 



Run off and Nutrient Loss 









Cornell University in New York 
Carbon Sequestration:  
Capturing and Storing Carbon in Soils, Crops, and Trees  
Trees, crops, and soils can capture atmospheric CO2 and store 

(sequester)it in the form of carbon-rich living biomass and soil organic 
matter. Building up the organic carbon content in agricultural soils has 
the added benefit of helping crops thrive. Some best management 
practices are: 

 Reduce tillage to minimize soil aeration, which stimulates the 
breakdown of organic matter and releases CO2. 

 Use manure, composts, biochar, or other high-carbon soil amendments 
for improved crop productivity and carbon storage. 

 Plant winter cover crops to increase annual carbon capture from the 
atmosphere. 

 Manage woodlots to maximize long-term carbon uptake and storage in 
trees. 

 Cornell University http://climatechange.cornell.edu/wp-
content/uploads/2013/03/farm_energy.pdf 



Maintaining Ideal Moisture Levels 
 Adding compost and 

organic matter always 
helps balance 
moisture levels.  

 Permaculture is a 
science that looks at 
maintaining optimal 
moisture levels in soil 
and has developed a 
number of methods 
to help farmers and 
gardeners make the 
most of their water 
resources.  



Berms and Swales 



Berms and Swales 



Berms and Swales 



Berms and Swales  



Berms, Swales, and Guilds 



Hugelkultur 







Sepp Holzer – gardens in Austria – 1500 
meters above sea level 





Sheet mulching existing landscapes is 
easy 



Biochar 





Biochar 





Making Biochar 



Hybrid Plant vs Open Pollinated 



Extreme Climate Event Strategy 
 Mulch – Mulch will regulate water loss, help keep soil 

moist, distribute intense rainfall and help feed the soil 
microbes. 

 Build your soil – Good soil provides the perfect balance of 
water and air.  Water infiltrates though good soil instead of 
running off.  Add lots of organic matter to help your soil 
hold both water and air in balanced proportions 

 Make use of the garden building techniques that are 
mindful of water conservation 

 Use open pollinated seeds that are more genetically 
diverse, and provide the resilience we will need in the 
future more than ever.  



Teach your children and grandchildren well.   
Food security can be just a garden away.  


