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OpenCLIM Vision: Integrated risk and adaptation models 
across multiple sectors in an open framework



Once Upon a Time in a Heatwave 
Aim: explore the use of storytelling methods to 
communicate climate science and climate 
change impacts and risks in Northern Ireland 



Salient Aim: exploring new ways to understand and communicate future 
climate change for adaptation planning, focussing on southern Africa



Coming up…

1. Results from these papers, 
presented in fact sheet format

2. Feedback on the fact sheets to 
steer future research and outputs

3. Reflections on potential adaptation 
and the use of local knowledge in 
research

https://doi.org/10.1016/j.crm.2025.100702  https://doi.org/10.17605/OSF.IO/9HMWD 
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Heat-related mortality

>75%
of deaths would be avoided if 
warming was limited to 2 °C

7 in 10 deaths 
will occur in 

rural areas+2 °C

+4 °C

22 deaths per year 
(minimum = 16, maximum = 36)

98 deaths per year
(minimum = 61, maximum = 142)
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What is heat-related mortality?
Mortality rates (deaths) increase with warmer temperatures throughout the year.
Temperatures do not need to be extreme to increase mortality rates: 
   18 °C or higher can cause statistically higher death rates.
With global warming, summers will be hotter and mortality will increase.

(This assumes population increases following SSP5 in 2080)



Heat risk

How is risk measured?
The risk to society from heat considers multiple factors:
• Temperature and humidity are important hazard factors defining the severity of heat.
• Population density affects the exposure – i.e. the number of people affected.
• Age (over 65) and deprivation can increase a population’s vulnerability to heat.

Risk

Hazard factors (temperature and humidity) vary over 
a large scale across Northern Ireland: central, 
southern and western areas are most affected.

Vulnerability and exposure factors vary on a smaller 
scale: some localised areas emerge as higher risk, 
including Ballymena, Newry, Craigavon and Castlederg.

Risk depends on the weighting of factors. Explore more here:
https://akaresearch.shinyapps.io/heatstressvulnerability/ 

https://akaresearch.shinyapps.io/heatstressvulnerability/


Freezing days

About freezing days
Days when daily average temperatures do not rise above 0 °C have impacts on 
transport, particularly in rural areas. Risks of slips and falls also increase.
They can also have impacts on agriculture and horticulture, with heavy frosts 
potentially damaging plants.

Present day         +2 °C             +4 °C

N
um

ber of days per 
year below

 0 °C

Up to 8 
freezing days per year 

Up to 2 
freezing days per year 

Inland and southwestern 
areas are most affected by 
freezing days, with a small 
risk even in a warmer world.

Up to 5 
freezing days per year 



Feedback time

Join at menti.com
Use code: 5344 0311



Crop yields

How will climate change affect crops?
Changes in temperature, water availability, and atmospheric CO2 all affect plants.
Warmer temperatures and higher CO2 will generally promote growth.
Periods of particularly wet or dry conditions will limit growth.

Perennial rye grass

Wheat

Oil seed rape

5-10%

10-40%

7-17%

3-36%

3-67%

9-41%

+2 °C  +4 °C

In general, all crops assessed 
are expected to have higher 
yields due to climate change.

 
The exact yield increases depend on how 
much CO2 will benefit growth, which is 
uncertain. There will also be variability 
between seasons.



Livestock heat stress

How will climate change affect livestock?
Dairy cattle are at risk of heat stress when temperatures and humidity are high.
Temperatures over 20 °C can affect the welfare of poultry. 
Studies have linked weather conditions to milk yield and poultry feed intake.

Dairy cattle heat stress days 

more than double 
with warming of 3 °C 
compared to 2 °C

Poultry heat stress days 

increase by over 50% 
with warming of 3 °C 
compared to 2 °C

Milk yield and feed 
intake reductions are 
projected by models to 
be small (<1%).

However, models may 
underestimate this risk.

Dairy cattle heat stress 
has been already 
reported by farmers in 
Northern Ireland and 
~10% of farmers 
reported temperature 
impacts on their farm.



Hydrology

What is hydrology and how is it changing?
Rainfall and river flow are termed hydrology. A warmer atmosphere will amplify the 
hydrological cycle, which will have knock-on effects on river flows.
There is some uncertainty in the modelled trend in response to global warming.

Wet periods 
will get wetter

Median conditions 
will get drier

Dry periods 
will get drier

Future trend summary    Model agreement on summary
          +2 °C      +4 °C

50-75% 50-90%

60-90% 75-100%

50-75% 65-100%

5 in 10 farmers 
reported rainfall-related 
impacts on their farms

3 in 10 farmers reported 
challenges from 

unpredictable weather
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Reflections on 
potential adaptation 
and the use of local 
knowledge in research



Diversity of climate 

impacts and resilience



Understanding decision contexts 

and data requirements



Microclimates and use of 

data across spatial scales



Take home messages

Climate change impacts in 
Northern Ireland are 
multiple and varied

Large scale data products 
are useful tools, but only 
tell part of the story

Thanks for listening!

Contact:

alan.kennedy@bristol.ac.uk 

mailto:alan.kennedy@bristol.ac.uk
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