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Food safety and security in 21st Century

Era of:

•Novel foods

•Novel processing

•Raw food

•Global pathogen traceability

•Adulteration and bioterrorism

•Product tracing and provenance

•Population growth, increased food 
demand and reduced agricultural 
land availability

•Climate change



Climate change and global warming



Climate change and global warming





Source Ministry for the Environment, 2018

Source: https://www.climatechangeinaustralia.gov.au

Source: https://www.metoffice.gov.uk/

Top ten UK’s hottest years all since 2002

https://www.climatechangeinaustralia.gov.au/
https://www.metoffice.gov.uk/


Climate predictions: CO2 concentration scenarios

Source: Ministry for the Environment: Climate change projections snapshot

RCP=representative concentration pathways (mitigation, stabilisation and worst-case)



Climate change in New Zealand

Temperature Rainfall



Increase in extreme weather events e.g.
• Increase in storm water,  flooding
• Increase in hot/dry spells, droughts

Temperature is expected to increase throughout the 
country 
• Increase in hot days (maximum temperature of 25OC 

or higher) 
• Decrease in severity of frosts
• Increased winter rainfall coupled with milder winter 

temperatures  

Regional variation



Likely impacts of climate change (relevant to horticulture)

Higher temperatures

–Summer drought

–Warmer winters with fewer frosts

Flooding

–More frequent intense winter rainfalls: rivers flooding, flash flooding.

Water resources

–Water demand increase during hot, dry summers.

–Longer, drier, hotter summers: reduce soil moisture and groundwater 
supplies.

–Drought intensity increase over time

–Lower river flows raise water temperatures and reduce water quality

Source: MfE https://www.mfe.govt.nz/climate-change/likely-impacts-of-climate-change/likely-climate-change-impacts-new-zealand

Source Royal Society of New Zealand

https://www.mfe.govt.nz/climate-change/likely-impacts-of-climate-change/likely-climate-change-impacts-new-zealand


Likely impacts of climate change (relevant to horticulture)

Sea-level rise

–Erosion, coastal flooding and saltwater intrusion

Agriculture/horticulture

–Productivity expected to increase in some areas. 

–Increased risk of drought and spreading of pests and diseases.

–Costs associated with changing land-use activities to suit a new 
climate.

Business and finance

–Fruit and vegetable growers find it more expensive to insure against 
weather related damage (eg, from hail).

–Risk management of potential climate change impacts may provide 
opportunities for businesses.

Source: MfE https://www.mfe.govt.nz/climate-change/likely-impacts-of-climate-change/likely-climate-change-impacts-new-zealand

https://www.mfe.govt.nz/climate-change/likely-impacts-of-climate-change/likely-climate-change-impacts-new-zealand


Source: https://www.nzfssrc.org.nz/

https://www.nzfssrc.org.nz/


Impacts of climate change on horticultural food safety (SLMACC study)
Impact

• Increased flooding – increase spread of 

pathogens from animal faecal matter to 

plant systems.

• Increased temperature and moisture 

increase growth of pathogens

• Increase in heavy rainfall - increase 

flooding contaminating land with 

fertilizer and chemical residues from 

neighbouring land used for livestock. 

Mitigation

• Strengthening food safety management 

programmes. Integrated management of 

water sources, soil, wildlife intrusion and 

manure application.

• Strengthening of on-farm and food safety 

management programmes. Allocation of 

horticulture land to dedicated areas.

• Movement of some plants further south, 

especially those requiring winter chilling.

New Zealand

6.3

0.2

Biomass in millions of 
tonnes in NZ

From: Liu et al 2016. Journal of Food 
Protection, 79. 17
Impacts of climate and management on 
contamination of leafy greens with E. coli



Fresh produce – increasingly common cause of foodborne 
outbreaks

• Increase in consumption

–Fresh-cut, minimally processed, 
convenience, ‘healthy fast-food’

• Irrigation waters and fertilisers of animal 
origin important sources of pathogens, 
including protozoa and viruses 



Climate mapping and 
projections: Australia



Land use mapping and projections: New Zealand

https://www.niwa.co.nz/climate/our-

services/climate-mapping

https://www.niwa.co.nz/climate/our-services/climate-mapping


Conclusions

• Impacts of climate change already being felt. 

• Will be compounded by population growth and reduced land available 
for agriculture

• Need to understand likely future scenarios for your region...

...and plan to adapt

• May be that horticulture no longer viable in some areas

–Need for change in land use?

–Use of regional climate projections 

• Reduce likelihood of contamination from livestock (and wildlife)?

–Reduce impact of flooding

–Source of water for irrigation and spraying

–Testing of water, equipment and product (risk based)

• Embrace new technologies

–Data science, AI, predictive modelling... risk prediction

–Microbial source tracking

• Need to take a One Health, Ecosystem Health approach




