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01. Climate change, agriculture

and sustainahle adaptation

Climate change is one of the greatest challenges the
world is currently facing and, although some climatic
changes may have a positive impact on European
agriculture, most will have a negative impact and will
affect regions already suffering from environmental
degradation. The fact is that extreme weather events
throughout Europe have led to fluctuations in the
quality and quantity of harvested products, and yield
losses have already reached a level that threatens the
existence of farmers in Europe. In image 1, the main

However, it is still possible for agriculture to adapt
to these changes. Once the risks for the near future
(until 2050) are identified, adaptation measures can
be proposed so that farms are able to reduce their
vulnerability. These adaptation measures will have
to be sustainable, go beyond mere adjustments in
current agricultural practices, and will be focused on
elements such as soil, water, nutrient, pest, or semi-
natural habitats management, among many others.
Furthermore, these measures can simultaneously lead

to an increased effectiveness, lower costs, new market
opportunities and better preparation for future legal
requirements... so adaptation is worth the effort!

impacts of climate change per climate risk region in
Europe can be seen.
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IMAGE o1. The four climate risk regions in the EU and the resulting risks from climate change
in each of them. Red: southern climate risk region; yellow: Atlantic climate risk region; green:
Continental climate risk region; blue: northern climate risk region. Source: EEA, 2016.
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In order to help overcome the negative effects of
climate change, the partners of the LIFE AgriAdapt
project have developed a methodology to assess the
climate risk at farm level using past weather data and
climate projections. Once the risks have been identified,
sustainable adaptation measures are proposed and
implemented at farm level, in order to increase
the resilience of the farm and help to mitigate the
impact of the weather-related changes on livestock,
arable land or permanent crops. In addition, this
project explores how the implementation of adaptation
measures can have further positive effects on nature
and the agroecosystem, which represents an added
value for the farms.

With AgriAdapt, the partners also aim at achieving
transferable and practical results and communicate
them to farmers, experts and policy makers. To this
end, information and teaching materials for agricultural
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education and training were developed together with
experts and specifically passed on to educational
institutions, advisory systems, and the EU, national and
regional Administrations.

For the results to be representative in every climate risk
region in Europe (southern climate risk region, atlantic
climate risk region, continental climate risk region
and northern climate risk region), the project actions
needed to take place in representative countries of each
of them. Therefore, 126 farms in Estonia, Germany,
France and Spain were included as pilot farms in
the project, covering different farming systems such
as arable crops, vineyards, orchards, dairy farms, beef
cattle farms, pig fattening farms and sheep farms.
Around 75% of the farms are conventional and 25%
organic, so that different types of management systems
could also be assessed. In image 2, the location of the
different pilot farms in Europe can be seen.
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IMAGE o2. Distribution of the 126 pilot farms in the LIFE AgriAdapt project.
Source: LIFE AgriAdapt



03. Methodology

3.1. FARM VULNERABILITY ASSESSMENT AND TOOLS

What if a methodology supported by an assessment tool were
able to look into the recent past (last 30 years), match the low-
yield episodes with certain climatic factors and identify the main
Agro-Climatic Indicators affecting crops? What if that very same
tool were able to look into the near future (next 30 years) and, by

using climate projections, identify which of those Agro-Climatic
Indicators affecting crop yields are going to keep on happening or
even increase in the future? In the frame of the LIFE AgriAdapt
project, tools that can do this were developed. Thanks to these
tools, sustainable adaptation measures are proposed to overcome
climate change effects on the farm.
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But what has actually been described above is called a climate
risk assessment. In the frame of the LIFE AgriAdapt project, they
were made for each of the four main climate risk regions in Europe
and covered the most important European farming systems, that is,
arable farms, livestock farms and permanent crop farms.

IMAGE o3. Example of ACI projection calculated in a 25x25 km grid through one of the AgriAdapt tools. Source: LIFE AgriAdapt
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Two tools have been developed to perform the climate risk
assessment, assess the vulnerability at farm level and propose
the sustainable adaptation measures. These are the ACZ Tool
(AgroClimaticZone Tool) and the FVT (Farm Vulnerability Tool),
and together they form the Common Decision Tool. More details
can be seen in image 4.
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IMAGE o4. Structure of the Common Decision Tool. Source: LIFE AgriAdapt
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These tools are also available through a simplified online version
called AgriAdapt Webtool for Adaptation (AWA), which helps
farmers get some insights into their adaptation possibilities
and can be consulted on the following link:

The AgriAdapt Webtool AWA
translates existing weather data and climate projections into

MODULE 01

Farm vulnerability and
adaptation Quiz

MODULE 02

Yield and climate
(observations and

comprehensible and EU-wide available and usable information
for farmers and agricultural stakeholders.

This tool has three different modules, and around 300 grid

points have already been introduced in order to make the
following information available:

MODULE 03

Sustainable adaptation
measures

projections)

3.2. TRANSFER AND DISSEMINATION

In order to ease the capacity building process and facilitate
the communication and dissemination of results, a Farming
& Adaptation Manual and a Farming Adaptation Training
Pack have been developed.

In the Manual, the methodology of the project and the tools are
introduced, the pilot farms and their adaptation potential are
described (along with climate projections), and the reader is
guided through all the sustainable adaptation measures together
with the case studies of pilot farms. It can be downloaded on the
following link:

The Training Pack includes PowerPoint presentations and
supporting Word documents for teachers. This material includes:

case studies of representative pilot farms, the project results, and
communication materials such as posters or leaflets. It can be
downloaded on the following link:

In addition, multiple workshops, presentations, conferences and
webinars have been of great importance for the dissemination
of results. Through them, farmers, cooperatives, technicians,
researchers, agri-food companies and labelling organisations,
students of agricultural schools, universities and policy makers
at EU, national and regional level have been reached. Some of
the most important events can be seen in the sections News and
Videos of the LIFE AgriAdapt webpage, available on the following
links:



https://solagro-awa.netlify.com/en/
https://solagro-awa.netlify.com/en/
https://agriadapt.eu/descargas/MANUALagriadapt_ENG_BAJA.pdf
https://goo.gl/forms/h1EFXJsrRdiBkUNj2
https://goo.gl/forms/h1EFXJsrRdiBkUNj2
https://agriadapt.eu/news/
https://agriadapt.eu/radio-2/

The LIFE AgriAdapt project has shown, thanks to the
126 vulnerability assessments and action plans
developed in farms of four different countries in
Europe, that sustainable adaptation to climate change
is more than feasible in the agrarian sector.

There are more than 270 sustainable adaptation
measures that have been identified, classified in
terms of their sustainability effects and successfully

The sustainable adaptation measures tackle seven
crucial components for adaptation and sustainability:
soil management, nutrient management, water
management, pest and disease management, yields
and profit, risks and animal comfort. Besides these,
there is an eighth component tackled: biodiversity,
which is present in each and every one of the other
seven components and has not been considered as
an isolated factor, but an important element integrated
within the rest.
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implemented, which can be consulted in the third
module of the and
on . They tend to be very similar
in different regions, with small adjustments depending
on the region, farm or farming system concerned.
This has allowed the proposal of plenty of sustainable
adaptation measures that can be implemented all
over Europe, easing the adaptation process and
concentrating efforts.

In order to summarize the most implemented
measures, some of them are shown in the table
below. This table presents the adaptation components
of each measure and farming system in which they
can be implemented. As can be seen, most of the
measures tackle several components and can be
implemented in more than one farming system.



https://solagro-awa.netlify.com/en/adaptations/cereals/crop-system
https://agriadapt.eu/

The farming systems in this table are represented:
@ Red for arable crops

Yellow for permanent crops
@ Blue for livestock
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MANAGEMENT
NUTRIENT
MANAGEMENT
MANAGEMENT
PEST and DISEASE
MANAGEMENT
YIELDS/ PROFIT
FARMING SYSTEM

WATER

Diverse crop rotations

iversification

Multifunctional margins with native vegetation, hedgerows,
windbreaks and solitary trees

Cultivation of new crops and varieties coming from similar
climatic areas (e.g. soybeans, sunflower)

Use of locally adapted and traditional varieties

Focus on quality instead of quantity

Adaptation of sowing, pruning and harvesting dates
Green pruning to balance leaf and fruit surface

Thinning of fruits/bunches

e of catch crops, cover crops, undersowing and
und covers to avoid bare soil o0

Low tillage [ X )

Increase of organic matter applications o0
Keyline technique o0
Efficient irrigation systems o0
Substitution of irrigated crops ()

Use of decision support tools o0
Hail and frost protection (windbreaks, candles) (X )
Taking advantage of new technological improvements (X ]

Appropriate density of animals in buildings ()

Improved cooling
barns, shelter fo

grazing management to increase quantity
and quality of pastures

Genetic improvements (crossbreeding, crosspollinating, grafts) ()




05. General Proposals

After three years of assessments, adaptation action
plans and their implementation on pilot farms,
the partners of the LIFE AgriAdapt project have

identified the key adaptation proposals per farming
system. The focus of the measures should be on
the following four topics:

Diversification

Soil

conservation

Extensification

Livestock
hintdings

The adaptation measures may have different
applications depending on the climate risk region,

but the general proposals can be seen in the
following graphics:

CroP
SYSTEM

VARIETIES

SolL &
FARMING
PRACTICES

WATER
DEPENDENCY

Advanced

modifications

. Limit area Set up a mix . Improvement Long and diverse crop rotation
Crop Mixed e § Reduced soil Crop p et
PP , sown by of varieties at Soil cover " of resource - Complex mix of varieties
diversification cropping . . tillage substitution : .
variety field scale management Direct seeding under cover crop
Introduce Invest into i ifi Optimize Operate i ieti
i D Sgle(_:! e Site specific techpnological Restore f?r land Adaptatlon. of new varieties,
growth cover varieties varieties that agrotechpglo— T e i the soil recc0 :;rs?_t‘lign technologies and methpds
regulatorand  goeebtonon | o o@be  providethe | 8% ENSION investinty | amelioration  to manage OIS
5 for local ield in the to precision improving the landscape progression of the research
-stimulators of crop - yleid in ) proving systems scale water
rotation conditions local climate agriculture soil fertility systems and development
Cultivati Using “Good soil structure by
Cultivation of - uttivating varieties Crop residues § Soil cover Efficient optimized fertilization, diverse
" Cultivation of different . Reduced soil X crop rotation with adapted
diverse catch . more remain on the ¥ throughout watering 5
. new crops varieties of X tillage crops, soil cover throughout
crop mixtures TR drought/heat field the year systems the year, organic fertilisation
tolerant and a careful soil tillage
Prove Long and diverse crop rotation
. different Set up a mix More - Corf\plex mix of varieties
Chelmgzs tm di Cr‘(:‘pst‘ varieties of varieties at Soil cover Organic thr‘lthr . DF“;“ Test different combinations of
sowing dates iversification (different field scale matter substitution irrigation phenology, sowing dates, and
cycles) varieties.

GRAPHIC o1. Key sustainable adaptation measures for arable crops
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GRAPHIC o2. Key sustainable adaptation measures for livestock
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GRAPHIC 03. Key sustainable adaptation measures for permanent crops
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06. Contribution to European legislation

and the agrarian sector

During the project, the partners organized
several meetings in Brussels (with the European
Commission, the Joint Research Centre and with
Members of the European Parliament). They
also worked with policy makers at national and
regional level, with the aim of proposing sustainable
adaptation measures at farm level. There have also
been fruitful exchanges with entities such as the
Food and Agriculture Organization of the United
Nations (FAO), and the European Earth Observation
Programme “Copernicus”.

One of the key policies the project wanted to tackle
was the Common Agricultural Policy (CAP), which
was being reformed during the execution period
of the project. Throughout its history, the CAP
has been characterized for tackling numerous
environmental challenges of the European Union. In
fact, since 2010, the CAP has been designed to face
climate change at the same time it tackled other
economical and regional challenges. The new CAP
post 2021 offers the possibility to include measures
for adaptation to climate change in the first and
second pillars, measures that will help farmers to
reduce their vulnerability.

Looking at the impacts of climate change, the agrarian
sector is one of the most affected, but it can be also
a very powerful instrument to face climate change.
Therefore, many of the sustainable adaptation
measures proposed for the CAP are also mitigation
measures, such as the improvement of the carbon
storing capacity of the soil or the reduction of energy
or fertilizer consumption. Promoting and funding
sustainable adaptation strategies and measures
supports the required shift of European agriculture
to more sustainable production systems with large
positive effects on biodiversity, climate, soll, water, food
security and stable income for farmers.

Nevertheless, the LIFE AgriAdapt project has not only
focused on reaching policy makers. Raising awareness
among farmers, cooperatives, technicians, the agri-
food industry, food labels or students, and sharing with
them the best adaptation solutions for their production
systems and regions, has turned out to be of great
importance. Since they are actually the ones bringing
the solutions to the fields, AgriAdapt has devoted a
great deal of its dissemination activities for them in
the form of workshops, training sessions, seminars or
webinars.

AGRIADAPT IN NUMBERS

- WEBPAGE: www.agriadapt.eu

- BUDGET: 2,158,937.00 € (60% co-financed by the EU)
- EXECUTION PERIOD: from September 2016 till April 2020

- NUMBER OF PILOT FARMS INVOLVED: 126

- NUMBER OF TRAINING SESSIONS/WORKSHOPS WITH FARMERS: 57
- NUMBER OF TRAINING SESSIONS/MEETINGS WITH FARMING TRAINERS: 63

- NUMBER OF PEOPLE TRAINED: approx. 1,753
- NUMBER OF ENTITIES REACHED: approx. 650
- NUMBER OF DOWNLOADS OF THE FARMING ADAPTATION TRAINING PACK: approx. 1,498

- NUMBER OF MEETINGS WITH EUROPEAN AND NATIONAL POLICY MAKERS: 20
- NUMBER OF EVENTS ATTENDED AT NATIONAL AND INTERNATIONAL LEVEL: approx. 173

- NUMBER OF VISITS TO THE WEBPAGE: approx. 218,230

- NUMBER OF DOWNLOADS OF THE DOCUMENTS: approx. 1,641

- NUMBER OF ACADEMIC ARTICLES: 7

- NUMBER OF NEWS PUBLISHED: approx. 241 in 5 different languages
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07. Project partners

The project was coordinated by the Lake Constance
Foundation, a German foundation working for
a sustainable economy in the region of the
Lake Constance (Germany) and beyond. Other
organizations, public and private, with a wide
experience in agriculture and climate change have
also participated as partners. In France, Solagro is
a national reference in the promotion of sustainable
agriculture, energy saving as well as renewable
energies and the management of natural resources

@

since its creation in 1981. In Spain, Fundacién Global
Nature, a foundation which actively worked during
the last 26 years in the protection of the environment
and the promotion of sustainable agricultural
practices. And finally, the Estonian University for
Life Sciences, which is the only university in Estonia
whase priorities in academic and research activities
focus on the sustainable development of natural
resources and the preservation of heritage and
habitat.
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