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Hitting the headlines



Harvests becoming increasingly unpredictable



Projected climate for wheat growth phases South East

Observed range 1980-2000 = red/blue boxes
Grey box plots = UKCP18 projections 1980-2000; 2020-2040; 2060-2080
Hotter, drier summers
Milder, wetter winters

Foundation Construction Production Foundation Construction Production
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Project aims

1. Explore farmer and farm industry 
perceptions and responses to extreme 
weather and climate change

2. Co-design models and tools to support 
climate impact assessment and 
adaptation

3. Improve resilience of UK agriculture to 
climate change



1. Farmer & stakeholder interviews

15 farmers

 Type: Mix of arable and livestock

• Size: Predominantly large/very large 
farms 

• Age: Younger than average farmers

16 farm advisors/other industry 
representatives 



Perception of climate risk to farming

1 2 3 4 5

It is important that farm businesses take
action to adapt to the risks associated with…

Climate change will have a noticeable impact
on agricultural businesses in the next 10-20…

Climate change will have a noticeable impact
on agricultural businesses in the next 5-10…

Human activities are an important cause of
climate change

The UK climate is changing

The global climate is changing

Advisors Farmers

Average score (1=Strongly disagree, 5 = Strongly agree)

• Consistent response btw 
farmers & stakeholders

• Strong agreement that 
climate change will 
impact businesses

• Adaptation is important



Adaptation strategies

Soil health
Farm 

infrastructure 

Crop & grass 
varieties, 

livestock breeds 
etc. 

Diversity in farm 
business

Integrated pest 
management

Forage 
monitoring and 

budgeting

Water capture & 
storage

Agro-forestry, 
intercropping & 

shelter-belts

Future proofing 
new machinery

Business 
planning 

Image credit: Soil Association

Agroforestry



Enabling adaptation

Holistic resilience

Soil health, productivity

Peer-to-peer learning

Business planning

 Information, advice & support

Decisions support tools Image credit: RSPB



2. Stakeholder engagement / co-design

 Four stakeholder workshops to scope user 
requirements

 Farmers, advisors, industry, policy & NGOs

 Focused on arable & livestock

 Model/tool design:
 Simple to use

 Specific to my fields/farm

 Predict i) in year weather impacts; 
ii)longer-term climate impacts

 Ability to slef-learn

 Benchmarking

 Explore adaptation strategies



3. Crop-NET model & tools

UKCP18
projections

Yield 
predictions 

EO
data

Precision 
yield data

Crop yield 
models

Met/Climate 
data

Real-time data assimilation

• Assimilates real-time climate, EO & soil moisture 

• Validated against measured yield data

• Bias-corrected UKCP18 data to predict climate 
risks/opportunities

• Predict future potential yields in any location in 
GB (2M+ fields)

• Models for Wheat, Oilseed Rape and Grass

• Utilises data labs on JASMIN HPC

• Opportunities for continuous model 
improvement (digital twins)



Model and Data Flows

Real-time soil 
moisture 50m

(for assimilation)

In development

6 day Sentinel 2



EO data assimilation

• EO can provide direct measurements 
of fPAR, GAI, soil moisture etc

• Crop-NET wheat model directly 
assimilates GAI

• Corrects potential yield to actual yield 
for individual 10×10m grid cell and 
fields 



Soil moisture data assimilation

Ongoing work to provide
wetness forecasts on a 
smartphone app for 
agricultural sector

Research groups across UKCEH are 
comparing soil-moisture
estimates derived using various 
sources of information including 
COSMOS and statistical data to 
understand the differences

Forecasts of wetness over the next month

Time: Jan 2016 – Jan 2018
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JULES

Downscaling
1km soil-
moisture and 
wetness maps 
to a higher 
(50m) 
resolution.



Precision yield data pipeline

Access via cloud 
storage
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0 50 10025 Meters

! Sampled Points

!( Other Points

9m Buffer

Deciduous Tree

Harvested Crop

Hedge

Low Vegetation

Automatic cleaning
of 3.4 millions data points

Yield 
mapping

Pattern 
analysis

Yield model 
validation

Real-time precision yield 
data from 2000+ fields

Early 
warning

Digital 
twinning



Model validation
• Compare against precision yield 

observations

• Averaged over whole field

• Significant improvement in 
model accuracy

• Reduction in yield to be more in 
line with actual yields

• Explore in-field variation in 
yield @ 10×10m



Change in potential wheat yields for GB (2010-2080)

2010-20 2030-40 2050-60 2070-80



Crop-NET Yield demonstrator

• Demonstrator built on 
JASMIN data labs

• Prediction for field via 
map/grid ref/post code

• Optional CO2 fertilisation

• Adjusting for actual yield

• Crops: WW, OSR, grass

• Benchmarking: national, 
region, local



Climate suitability of UK cropping systems

• Database with climate parameters for >2000 crops

• Mechanistic model calculates climate suitability

• Coded to incorporate bias-corrected 1km UKCP18 
climate driving data

• Run for UK in forecast mode

• Suitability of existing UK crops into future

• Identifies potential new crops

• Adaptation: identifies resilient, ‘climate smart’ 
crop rotations

http://ecocrop.fao.org

http://ecocrop.fao.org/


Summary

 Farmers increasingly aware of extreme 
weather & climate change impacts on their 
businesses

 Progressive farmers are interested in 
adaptation / resilience, especially ‘win-wins’

 Climate risks need to be viewed with wider 
challenges the industry faces

 Crop-NET / ECOCROP tools provide useful ways 
of assessing the risks and exploring potential 
adaptation strategies

 Co-design with stakeholders is essential



Introducing Julian Gold, Manager of the Hendred Estate, Oxon



Thank you
Richard Pywell
rfp@ceh.ac.uk

mailto:rfp@ceh.ac.uk


Website: www.ukclimateresilience.org

Twitter: @UKCRP_SPF

YouTube: UK Climate Resilience programme

The UK Climate Resilience programme is supported by the UKRI Strategic Priorities Fund. 
The programme is co-delivered by the Met Office and NERC on behalf of UKRI partners AHRC, EPSRC, ESRC. 


