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by Shelley Brooks, Ph.D., CHSSP 

Growing Food in a 
Changing Climate  

B 
y the year 2100 there will likely be eleven billion 

people on Earth. One of the great challenges we 

will face is how to feed that many people, espe-

cially in the midst of a changing climate. Farmers and sci-

entists are already working on how to grow crops that 

can weather the increased storms, floods, and droughts 

as well as the temperature changes that we can expect in 

the coming decades. Many are testing how to do this 

while also decreasing the greenhouse gas emissions as-

sociated with agricultural production. The accelerating 

consequences of climate change mean that we are in a 

race to curb greenhouse gas emissions before our food 

supply and natural resources are critically compromised.  

Why is climate change posing a problem for growing food? 

Climate change poses a threat to crops and livestock because warmer temperatures and more fre-

quent (and more intense) storms, floods, and droughts all make farming more difficult and, in most 

cases, less productive. The following pages outline these problems and potential solutions. 

https://www.un.org/development/desa/en/news/population/world-population-prospects-2019.html
https://www.un.org/development/desa/en/news/population/world-population-prospects-2019.html
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Why Climate Change Poses a Problem for Agriculture 

Soil and climate change 

Crops grow in soil, and good-quality soil 

produces the best crops. Soil with too 

much salt ð known as salinization ð can 

ruin crops. The higher temperatures re-

lated to climate change can dry out 

crops and cause farmers to draw up 

more groundwater for irrigation. In-

creased use of groundwater can in-

crease the salt content of the soil. In 

coastal areas, over-pumping of freshwa-

ter wells drops the groundwater level 

and allows for saltwater intrusion on 

coastal lands. Climate change is also 

causing the sea level to rise and increas-

ing storm surges, both of which can 

bring salty ocean water onto coastal ag-

ricultural land.  

 

 

 

Water and Climate Change 

Crops and animals depend on 

fresh water. Fresh water sup-

plies are decreasing due to 

higher temperatures and a 

growing population, making it 

more difficult for farmers to 

provide irrigation for their 

crops and water for their ani-

mals.  

Underground aquifers that 

have long provided well water 

are shrinking due to overuse 

and drought.  

Meanwhile, warming temper-

atures melt glaciers and re-

duce snow pack that have 

provided steady snow melt to 

important agricultural regions. 

A farm suffering from soil salinization (too much salt in the soil). In some plac-

es, like parts of Africa and Asia, desertification is already occurring where land 

once able to grow crops is now barren due to poor soil and lack of water.  

Each colored region represents one of the worldôs major aquifers (underground 

water). The green and blue aquifers have increased in size between 2003-2013, but 

the yellow, orange and red aquifers have all been shrinking in size. This NASA 

study indicates that one-third of the worldôs aquifers, which provide crucial well 

water, are faring poorly in the era of climate change.  

¢ǊŜƴŘǎ ƛƴ DǊƻǳƴŘǿŀǘŜǊ {ǘƻǊŀƎŜ ŦǊƻƳ b!{! Dw!/9 aƛǎǎƛƻƴ όнлло-нлмоύ 

https://www.usgs.gov/special-topic/water-science-school/science/groundwater-decline-and-depletion?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/special-topic/water-science-school/science/groundwater-decline-and-depletion?qt-science_center_objects=0#qt-science_center_objects
https://www.nature.com/articles/s41893-019-0305-3
https://www.nasa.gov/sites/default/files/thumbnails/image/depletion_labels.jpg


 

Copyright Ê 2019, California History-Social Science Project, Regents of the University of California, Davis 
Current Context, October 2019 Edition, http://chssp.ucdavis.eduñPage 3 

 

 

 

Food pollination and climate change 

Much of the food we eat would not grow unless bees 

(and other insects, birds and bats) provided a service 

known as pollination. Bees and other pollinators are suf-

fering significant population decline due to a number of 

factors. These include pesticides, disease, habitat loss 

and a changing climate.  

Some of the foods that require insect pollination include 

tomatoes, avocados, strawberries, chocolate, and many, 

many more. Alfalfa, which is a key food for dairy cows, 

also needs insect pollinators, which means that our dairy 

products are also at risk as pollinators suffer population 

decline. 

 

The result of all these changing conditions may be highly problematic for some very productive farming 

areas. For example, in California researchers believe that by 2050 the amount of land suitable for grow-

ing certain fruit and nut trees will be reduced by half in the fertile Central Valley because the growing 

conditions will no longer be correct for those crops.  

 

 

Climate change and reduced crop productivity: 

¶ In most places, higher temperatures speed the growing time for crops but reduce the overall yield, or 

amount that is produced.  

¶ Heat waves during the flowering stage of a plant can cause it to become sterile and fail to develop 

properly.  

¶ Weeds that crowd out crops thrive in warmer temperatures because of their short juvenile period. 

Weeds also grow better than most crops in air with high levels of carbon dioxide.  

¶ Researchers have discovered that elevated carbon dioxide levels can lead to foods with lower nutri-

tional quality ð like less protein, iron and zinc in rice crops.   

 

Climate Change and reduced productivity of livestock and fisheries: 

¶ Higher temperatures are likely to cause livestock animals to contract more diseases and parasites, 

and to die earlier than expected. 

¶ Heat stress causes livestock to eat less, gain weight less quickly, and reproduce with greater difficulty.  

¶ Droughts can be devastating for animals as water and food supplies diminish. The drought of 1862-

1865 in California killed so many cows that the cattle industry never recovered its dominance in Cali-

fornia agriculture.  

Bees and other pollinators visit flowers for food 

and in doing so spread pollen between plants, a 

service that is necessary for reproduction for cer-

tain plants.  

https://www.smithsonianmag.com/smart-news/how-climate-change-messing-bees-ability-pollinate-180956523/
http://calclimateag.org/climatethreatstoag/
http://www.fao.org/climate-smart-agriculture-sourcebook/production-resources/module-b1-crops/chapter-b1-1/en/
https://www.sciencedirect.com/science/article/pii/S221209631730027X
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Where will the greatest changes likely happen, and what could this mean for those who live 
there? 
 

Different parts of the world are going to experience different agricultural impacts from climate change. 

In general, countries close to the equator are likely to suffer greater crop loss than countries in colder 

climates. According to a 2018 United Nations report, agricultural production in Africa, the Middle East 

and much of Asia will likely fall by roughly 3% by 2050, while their population numbers continue to 

grow. Indeed, Africa is on track to triple its population by 2100. The upshot is that some of the peoples 

who are already the most economically vulnerable will face increasing food shortages and higher food 

prices. Meanwhile, scientists predict that some more sparsely populated countries at higher latitudes, 

like Canada, will be able to increase the amount of food grown as temperatures warm. As temperatures 

warm, parts of the United States, as well as European countries, are also likely to be able to grow more 

food in the coming decades, not less.  
 

Not just food supply imbalances but labor issues, too, are at stake. The great majority of the forty two 

million people working in the fishing sector worldwide live in developing countries without much indus-

try or employment outside of agriculture. Indeed, 85% of rural inhabitants in such countries are en-

gaged in agriculture. A changing climate changes what work is available to them. These sort of imbal-

ances mean that the wealth gap between wealthier, more industrialized countries and poorer, less in-

dustrialized countries could begin to grow again for the first time since around 1980.  

Houseboat rafts with cages for rearing fish near M׃ Tho, Vietnam, an example of residentsô reliance upon fishing 

for individual income. Consider how fisheries, and those who fish for a living, will be impacted by climate change. 

Photo by Bill Bradley.  

http://www.fao.org/3/I9542EN/i9542en.pdf
http://www.fao.org/3/a-i5555e.pdf
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Have we ever faced a global food crisis before? 

In some respects, this concern over a global food shortage is similar to that experienced around the 

world in the middle of the last century. In the 1950s, life expectancy in much of the developed world had 

risen to 70 years ð much higher than ever before in human history. Only one century earlier, life expec-

tancy in these countries was around 40 years. Life expectancies in other parts of the world were also 

growing, all due to medicines like antibiotics, improved sanitation that reduced infectious diseases, and 

improved health care for expecting mothers and infants. Some scientists began to speak of challenges 

related to population growth, including the risk that farmers would soon not be able to grow enough 

food to feed all the people who were increasingly filling the Earth.  
 

Despite these fears, the world has not experienced an overall shortage of food (though regional famines 

have caused hunger in certain parts of the world). One major reason why the global population has not 

faced food shortage is the fact that farmers and scientists in the mid twentieth century developed new 

farming practices that maximized crop yields in what became known as the òGreen Revolution.ó This be-

gan with research in Mexico in 1944, and eventually influenced agriculture around the world. These prac-

tices include the use of nitrogen-rich fertilizers (added to the soil to increase crop growth) and newly-

developed plant varieties designed for durability and high production.  

 

 
 

One clear example of the success of the Green Revolution was the increase in grain production. Roughly 

80% of the worldõs food supply comes from grains ð either eaten directly, or as feed for animals that are 

turned into food. The farming practices associated with the Green Revolution meant that grain produc-

tion more than doubled from 1950-2010. Meanwhile, the global population also more than doubled dur-

ing that same time period (from 2.5 billion to 6.8 billion). This sort of agricultural advancement, coupled 

with improved irrigation practices and more fertilizer and pesticides, means greater food production per 

acre of farm. The Green Revolution provided important agricultural advancements. Unfortunately, it re-

quired a heavy reliance on nitrogen-rich fertilizers that release nitrous oxide and speed climate change. 

Today, farmers and researchers are working on developing new methods to increase agricultural produc-

tivity that are more environmentally-friendly.  

Farmers and scientists in Mexico in the mid-twentieth century studying new farming practices associated 
with the Green Revolution. 
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What measures can we take to prepare for climate changeõs impact on food production? 

There are practical steps we can take collectively and individually to help prevent food shortages: 
 

Smart farming  

Changing temperature averages, less consistent precipitation patterns, and more severe droughts and 

storms are driving researchers to find ways to make crops more resilient. This includes identifying soil im-

provements, improved pest and disease management, and better breeding for strains of crops that do 

well in drought and higher temperatures. Significantly, farmers and scientists are also working to make 

agriculture part of the solution to climate change. It turns out that certain farming methods, including 

planting a greater diversity of crops in the field and cover crops during the off-season, using compost to 

enrich the soil, and not tilling, or turning, the soil over between seasons can keep more carbon in the soil 

and even draw carbon dioxide out of the atmosphere and into the living, organic matter in the soil. These 

practices are good for productivity, are common in organic farming, and have a growing number of ad-

herents among large agricultural and food-related companies because of the potential to make a posi-

tive impact on greenhouse gases in the atmosphere that are warming the Earth. 
 

Another way to create more food on the same amount of land is to focus on 

crops that contain a high proportion of edible parts. Scientists are studying the 

moringa tree, native to India, because of the great nutritional properties (protein 

and variety of vitamins) found in each part of the plant ð its leaves, flowers, pods, 

seeds (and even root). The moringa tree cannot sustain freezing temperatures, 

but it is drought tolerant and can grow (and grow fast) in sandy soil. These are 

important properties for a food crop in the age of climate change. òIf there were 

a top 10 list of plants that are going to help feed the world over the next hun-

dred years, I would say moringa should be on that list,ó says Carrie Waterman, a 

chemist at UC Davis who works with farmers growing moringa in African coun-

tries. 

 

Reducing food waste 

Sadly, nearly one-third of all food produced is never eaten, and instead goes 

to waste. We can increase global food security by improving food storage 

mechanisms, supporting measures to create market demand for misshapen or 

ugly produce, and even by making a concerted effort to eat the food in our 

refrigerators. In doing so, we can also mitigate agricultureõs environmental 

impact by making sure that the land, water and energy we use to grow food 

does indeed turn into nutrition. Eating locally-grown food is also helpful, in 

that it requires a relatively small amount of energy to bring it to market. 
 

Researchers are working on developing methods to reduce the amount of 

wasted food in tropical climates, where a significant portion of food spoils af-

ter harvest and before it reaches consumers. This is because humid air in the 

tropics causes food to rot or mold if not dried or cooled properly. At Universi-

ty of California, Davis, the leading agricultural school in the state, researchers developed something 

called a DryCard. This pocket-sized card easily (and inexpensively) allows farmers to test whether their 

dried food products have released the proper amount of moisture to allow for safe storage, thereby re-

ducing the amount of food that spoils. Thousands of farmers in tropical countries in Africa, Central Amer-

ica, and Asia recently began using the DryCard. More innovations like these can reduce food loss and in-

crease the amount of food that reaches stomachs. 

Moringa tree 

https://www.nbcnews.com/news/us-news/can-regenerative-agriculture-reverse-climate-change-big-food-banking-it-n1072941
https://www.nbcnews.com/news/us-news/can-regenerative-agriculture-reverse-climate-change-big-food-banking-it-n1072941
https://www.wbcsd.org/Programs/Food-Land-Water/News/Nineteen-leading-companies-join-forces-to-step-up-alternative-farming-practices-and-protect-biodiversity-for-the-benefit-of-planet-and-people
https://www.wbcsd.org/Programs/Food-Land-Water/News/Nineteen-leading-companies-join-forces-to-step-up-alternative-farming-practices-and-protect-biodiversity-for-the-benefit-of-planet-and-people
https://www.ucdavis.edu/food/news/moringa-next-superfood
https://www.ucdavis.edu/food/news/moringa-next-superfood
https://www.ucdavis.edu/food/news/why-is-one-third-of-food-wasted-worldwide
https://www.ucdavis.edu/food/news/dry-card

