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Glossary of terms

AES agreement

AES options

AES
prescriptions

Common Land

Derogation /
Minor
Temporary
Adjustment

Indicators of
Success

Protected
Landscapes

Agreements under different AES programmes, available since 1987 in England, provide funding to
farmers and land managers to farm in a way that supports specified objectives covering
biodiversity, landscape, water quality, the historic environmentand publicaccess. Agreements are
voluntary and for aspecified period oftime, normally 5 but sometimes 10 years.

AES agreements contain anumber of options covering the agreed activity relating to features and
habitats on the holding. The delivery ofthese options forms the core ofthe agreement. Examples
includethe plantingand managementofhedges and walls, the cutting of hay in species rich
grassland, the planting oftrees, and the reversion of arable fields to grassland to protect
archaeological features.

Each AES option is supported by aspecific prescription. The prescription outlines the activities
that are required or should notbe undertaken. Sometimes these have dates associated with
them. Forexample, on lowinputgrasslandthe application of fertiliser or farmyard manure may not
be permitted. Inthe management ofhedges there are certain dates when hedge cutting can be
undertaken and when itcan’t. If thehedge has gapsthatneed to be filled there will be timings for
this activity.

Common land island owned by one or more persons where other people, known as ‘commoners'
are entitled to use theland or take resources fromit. Commoners have rights of common’
registered with the Common Registration Authority. The most frequently used rightis to graze
livestock. About 3% of England is Common Land, but21% of all SSSIs are common land, 87%
are in protected landscapes and 38% of all Open Access Land. See
https://foundationforcommonland.org.uk/

A derogationis aminor and temporary changeto an AES agreement when the agreement holder
cannotmeet the rules for theoptionsin an ESagreement. Forexample,if a hay crop needsto be
cut earlier than specified in the AES agreement or the agreement holder wants to make changes
to grazing, cropping and supplementary feeding requirements. Under CSthisisnow called a
Minor Temporary Adjustment (MTA) and this process applies to current ES agreements as well.

Theseare included in HT CS and HLS ES agreements with the aim of providing the agreement
holder with an easily accessible check listfor each option to assistin the delivery of environmental
outcomes associated with thatoption.

The term refers to National Parks and Areas of Outstanding Natural Beauty, which are designated
under the National Parks and Access to the Countryside Act 1949. These are nationally important
landscapes, which have protectionthrough the law and refer to designated areas with a
recognised boundary. The first National Parks were designated in 1951 (the Peak Districtand the
Lake District) and the mostrecentthe New Forest(2005) and South Downs in England (2010).


https://foundationforcommonland.org.uk/

Executive Summary

The aim of this project was to address two different but connected questions.

1. Is there evidence that climate change impacts are affecting the ability of agreement
holders to deliver AES prescriptions and indicators of success?

2. Is the operation (both the design and implementation) of AES sufficiently flexible to
ensure that it can accommodate changes to the natural environment as a result of
climate change, without adverse impact on the desired environmental outcomes of
schemes?

In this sense the projects assessed two different aspects of climate change, both:

- The gradual impacts of climate change; and
- Challenges due to the severity and frequency of extreme weather events.

The project comprised of three stages to assess arange of factors relating to AES options
under ES and CS the Basic Payment Scheme. All three schemes are funded throughthe
Common Agricultural Policy (CAP), which provides arange of income support and initiatives to
farmers and land managers. The stages were:

- Assessment of arange of AES options and associated prescriptions which specify dates
for required operations and where these relate to particular ecological events (e.g. bud
burst)

- Anonline surveyof agreement holders in Cumbria, Somerset and West Anglia, areas
known to have experienced extreme weather in the last 5 years, to gather evidence
regarding the impact of extreme weather events on the ability of agreement holders to
deliver AES agreements and associated environmental outcomes.

- Telephoneinterviews with agreement holders and advisers from the study areas and
elsewhere to collect more detailed information concerning the impacts of extreme weather
and their experience of AES at the local level as well as links to climate data and trends.

The linking of phenological aspects and the fixed aspects of AES option prescription
(Chapter 2) revealed that there are areas of overlap and potential concern as, while there are clear
changes in phenology over the past 30 years, many AES options and the prescriptions associated
with them have remained unchanged. Thirteen current AES options and GAEC regulations have
management dates that clash with the earliest recordings of indicator species. Projections suggest
that a further 14 indicator species are likely to become impacted by AES options and GAEC
regulations in the near future. These concerns are evidentusing national data.

Further investigation looked at regional data associated with the three study areas over the past 5-
6 years. Thisrevealed that there are considerable year on year differences as well as regional
variations. The robustness of this analysis would improved by:

- Broadening the range of species considered;

- Understanding how ecological events are impacted by complex or indirect response to
changing climate;

- Extending the timeframe of the data used for the analysis.

The online survey (Chapter 3) received 420 replies with viable responsesin the three study areas
known to have experienced extreme weather according to Met Office (2020) definitions. As with
other surveys focusing on AES, the holdings were larger than the national and regional figures and
over three quarters are in or have been an AES agreement. Overall, the survey found that over
90% of the sample had been impacted by extreme weather, and for just over athird of the



respondents this was ‘severe’ on at least one occasion in the last 5 years. Over 70% reported
experiencing extreme heat, 65% extreme wet, 68% unseasonal weather and timings (e.qg. early
spring or warm winter), 57% drought were the top four factors.

The impact from dry and hot weather appears more widespread across the country, impacting all
three case study areas, compared to wet weather which was more localised with a range of
impacts, which can be severe. The occurrence of extreme weather made meeting the
environmental outcomes of AES agreements more challenging as there was a perceived lack of
flexibility to respond to the circumstances around the agreement holder. Those who experience
the administrative processes relating to the adjustment of an AES agreement suggest it is not
simple and the process for derogations or MTAs is complex. The processes associated with BPS
have similar challenges to those of AES and are seen as complex and remote by farmers and land
managers.

Theinterviews with agreement holders and advisers (Chapter 4) show they are aware of the
changes in weather patterns and the impact of extreme weather both on their farm businessesand
AES agreements. Respondents offered examples of instances when prescriptions work against
the desired environmental outcomes when responding to the impacts of climate change. Extreme
weather does impact the effectiveness of dates for tasks such as the cutting of rushes and grass
for hay, in some years the dates are too late suggesting that a more flexible approach would be
more beneficial for meeting environmental outcomes.

Drought and heat are factors that have a widespread effect across England with specific impacts
on different farming systems; flooding and wet extreme events tend to be focused more in the
North and West. The type of soil and its management are key factors in reducing the impacts of
extreme weather. Better soil structure and high levels of organic matter mean soils are able to
retain moisture in times of heat and drought and higher soil porosity helps reduce surface run off.
Establishment of some options can be challenging but peer-to-peer learning, knowledge exchange
and the assistance of a local adviser helps alleviate these.

The occurrence of extreme weather made meeting environmental outcomes of AES agreements
more challenging due to a perceived lack of flexibility in the operation of the schemes. Some
farmers are asking for at least one derogation ayear, while others are not requesting aderogation
as the process takes too long to grant the request and is not rooted locally. Advisers and
agreement holders favour the ability of local NE advisers to agree minor changes to AES
agreements at the local level (e.g. earlier cutting dates). The current derogation system works
reasonably well, for major change in the AES agreement, e.g. changing the sequencing of works
and location. During and immediately after extreme events, the priorities for an AES agreement
holder is the farm business (e.qg. livestock) and its infrastructure (buildings). Extreme events
benefit from being handled centrally to agreed criteria that are implemented locally, based on the
current Farm Recovery Fund.

In terms of next steps, there are several areas in this report that would be worthwhile exploringin
more detail. What is clear is that climate change and extreme weather is having an impact of
agricultural holdings and in the effective delivery of AES agreements. This should be underpinned
by a review of management best practice in light of changed phenology.

Further examination of dataon derogations and MTAs would be beneficial and inform the
implementation of recent and future changes. The data appears comprehensive, although some
coding on the reasons might be more informative than the current system of notes. Being able to
search by agreement holder as well as the number of parcels would improve the benefits from this
resource. The aim should be an approach that allows the effective collation and reporting of data
on derogations and MTAs so this can feedback into the development and revisions of AES. It
would appear that extreme weather and climate change is a key factor in the current requests.



We now know that heat and droughtimpacts are widespread across England and the impacts of
wet weather and flooding are more localised and can be destructive. Interms of areas that would
add to our understanding, firstly, the issue of the financial cost of extreme weather on farm
businesses and compliance with AES agreements was revealed but would warrant further
investigation. About afifth suggest that there is a ‘large cost’ in dealing with the impacts of
extreme weather. This needs to be more fully explored in a separate project and the link to
environmental impact explored. Akey part of this might be, whether in extreme events, itis
sensible to restore areas to their pre-impact state or use the opportunity to make holding more
resilience to the effects of climate change.

In addition, the link between extreme weather and AES agreement could be more fully explored
using a different approach, such as maps, satellite images and farm-based interviews. The use of
telephone interviews restricted the ability to link particular events to the AES agreement and

certain options. A more integrated approach using arange of data would be an interesting
approach. Taking a holistic approach would mean that the issue of resilience can also be included
in order to identify the areas where AES management can assist in developing awider knowledge
on the long-term health of these social-ecological areas. Part of such astudy could be to assess
the timeliness of responses and how information was handled and responded too.

When developing future schemes, the project resulted in some findingsto be considered in the
development of such schemes. Suggestions included:

. Greater simplicity and flexibility in option prescriptions allowing for changing local
weather conditions.

. Accessible guidance and training for agreement holders and advisers on adapting to
impacts of extreme weather. This could be by appropriately trained NE staff or
knowledgeable local advisers as well as through knowledge exchange by farmers for
peer-to-peer learning.

. Greater flexibility in option prescriptions for grazing and the establishment of arable
options to allow for external factors such as extreme weather and year on year regional
variation.

. Those who experience the administrative processes concerning adjusting an AES

agreement suggest it is not simple and the process for derogations and MTAs is
complex and does not lead to a response in atimely fashion.

. Minor changes to an AES agreement are best served through alocal approach to
checking and accountability. For more major changes the derogation and MTA system
works reasonably well.

Currently there is alack of scheme delivery that considers resilience to climate change. Future
schemes need to be more clearly defined and prioritise an approach to increase the resilience of
natural processes across farmed landscapes. A good example of this would be options that focus
on soils and the management of soils. Increasing the resilience of soil processes would have
multiple benefits and reduce the impact of drought and heat on the environment and the farm
business.

More focus in future schemes on enhancing resilience to climate change, including soil
management and soil functionality. Future schemes will need to be clear on the potential for AES
to increase farm-level resilience to climate change and the links to the generation of public goods
and services. High quality advice, clear regionally relevant targets backed up by nationally robust
inventory data sets, collected in a spatial manner and held centrally accessible would underpin and
strengthen scheme outcomes.

A move towards an outputs-based payment scheme under ELM could help focus management on
the biodiversity outcomes desired rather than maintenance of a specific habitat. This could allow



greater flexibility in how habitats are managed, and provide space for agreement holders to bring
their own knowledge and understanding of management techniques to create the desired
outcomes. Monitoring of AES will need to be mindful of the natural fluctuation in species
populations, climatic conditions that affect management of sensitive habitats, such as coastal and
flood plain grazing marsh or upland blanket mire, and the local management and governance
conditions. NE advisers will be instrumental in ensuring this approach is successful for both
biodiversity and the agreement holders delivering the schemes.



1. Background and introduction

1.1 Aims of the project and report structure

Introduction

Agri-Environment Schemes (AES) were originally established and designed to reduce theimpact ofhuman activity on the
agricultural environment (Ovenden etal 1998 and Wilson and Hart 2000). Various schemes over the past 30 years have
included land management actions with the intention of restoring, enhancing and recreating habitats, species diversity,
landscape, access and the historic environment (Smallshire etal 2004, Vickery et al 2004 and Riley 2011). This has been
achieved through voluntary agreements with farmers and landowners, and implemented through a series of options, each
with its own prescriptions that are linked to target outcomes so that these interventions can be both measured and
monitored.

It has become increasingly clear that one of the key influences on habitat and species condition is climate change, both
gradual change and especially changes to the severity and frequency of extreme weather events, such as excessive
rainfall, storm events, excessive heatand drought. For example, the 2018 droughthas broughtinto focus the vulnerability
of moorland areas to damaging fires in dry periods, and the high rainfall of the 2020 winter highlights the impact that
prolonged andintense periods of rain can have on communities. These are encompassed inthe two challenges highlighted
inthis projectreport.

AES options and the associated prescriptions have been developed over a period of years, each with specific
environmental objectives and outcomes in mind (Boatman et al 2007). By way of example, there are over 400 options
across the Environmental Stewardship (ES) and almost 250 in the current Countryside Stewardship (CS) scheme. The
associated prescriptions for each option cover the management ofthe habitat or feature and need to be followed in order
to comply with the terms of the agreement. Options concerning the management of hedges include dates when the
trimming needs to be undertaken and optionsrelating to grassland include a date after which hay cutcan be made. Some
optionsconcerning the creation of habitats include the timing for establishmentand, in some cases, the composition of the
seed mixture.

Compliance of the agreement by agreement holders is assessed in a number of ways, one of which is the timing of
operations to ensure that these are in accordance with the prescriptions for particular options. A selection of agreement
holders received ‘Care and Maintenance’visits during the course of their agreement and one of the aspects assessed is
the record ofland managementactions associated with each option.

Early AES schemes had a duration of 10 years with a review after 5 years. The introduction ofthe Entry Level Scheme
(ELS) under ES was for 5 years and the majority of agreements under CS are for 5 years. As a general rule the higher
management agreements, Higher Level Stewardship (HLS) in ES and Higher Tier in CS, have more flexibility and scope
for adjusting the prescriptions to fit the site. Thisis because of the higherlevels of NE adviser engagementand support
(Jones et al 2015). Agreements with less NE adviser support, such as ELS and Mid-Tier under CS, have standard
prescriptions associated with the options. When an agreement holder is not able to comply with the requirements of an
option, for exampleifthe ground is waterlogged and they can’tplantthefield margin, thefield is ready for hay cutting and
they consider there are no ground nesting birds, orthereis a weed or pest problem, then the agreement holder can ask
for aderogation under ES. Since 2015, under CS, both CS and ES agreement holders requesting similar changes need
to ask for a minor and temporary adjustment (MTA) to the agreement. This is considered by NE officers and, where
appropriate, asite visitmay take placein order to make an assessmentfor the request. The outcome ofthe request is then
relayed to the agreement holder. In extreme cases, such as severe storm damage, the agreement holder and NE may
decidethat the force majeure clause included in all agreements is appropriateto be applied. This essentially frees both
parties from liability or obligation when an extraordinary event or circumstance beyond the control of the parties takes
place.

Finally, by way of closing the contextbehind the project, the projectis seeking to see if this fixed approach to dates and
timings of land management activity contained within AES agreements is under stress because of the changes in our
climate. This can take two main forms; firstspring is earlier nowthan it was 30 years ago meaning that some operations
may be too late or early and second extreme weather impacts may result in the environmental outcomes for some AES
optionsnotbeing met affecting the overall value of the agreement.
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Aim of the project

The aim of this projectis to assess whether the current AES provide sufficient flexibility to respond effectively to both: the
gradual impacts of climate change; and changes to the severity and frequency of extreme weather events; in their ability
to deliver their environmental outcomes.

In orderto respondto this aimtwo aspects will be assessed.

1. Is there evidence that climate change impacts are affecting the ability of agreement holdersto deliver AES
prescriptions and indicators of success?

2. Is the operation (both the design and implementation) of AES sufficiently flexible to ensure that it can
accommodate changes to the natural environmentas a result of climate change, withoutadverseimpact on the
desired environmental outcomes of schemes?

In order to undertake this task this report will:

e Describe any impacts that climate driven gradual change and extreme weather events have had in recentyears,
on the ability of agreement holders to manage their land according to the required prescriptions, meet the
indicatorsofsuccess and, achieve the desired environmental outcomes.

e Determine how scheme design, targeting and compliance, options and prescriptions could be altered to help
reduce theidentified risks due to climate change.

Methodology

The methodology comprised ofthree main stages and applied aflexible and adaptive approach to enable the assessment
of a range of factors and AES options under the two AES that currently make up agreements held by farmers and land
managers. The three main schemes reviewed in this research concern the two AES outlined in the previous section and
the Basic Payment Scheme. All three schemes are funded through the Common Agricultural Policy (CAP), which provides
arangeofincome supportand initiatives to farmers and land managers. Followingamajor CAP reform in 2005, there are
two strands to CAP payments: one for directincome support (pillar 1) covering 81% ofthe £3 billion annual UK budget and
the second for rural development (pillar 2) covering theremaining 19%. Pillar 2 is focused on rural developmentand can
be used to directpayments to farmers to cover environmental management. Under Pillar 1 the BPS paymentprovides a
‘basic payment per hectare to all holdings over 5haand appropriate entittements in return for compliance with arange of
measures concerning soil, cropping and the disposal of slurry as well as keeping land in ‘Good Agricultural and
Environmental Condition’ (GAEC). All eligible holdings can be inspected by the Rural Payments Agency (RPA) and if
found notto be complyingwith the BPS regulations ofthe terms of their AES agreement then this may have implications
on their payments, which can include the application of penalties.

Table 1.1 Overview of ES and CS and Basic Payment Scheme

Scheme

Duration

Component Tiers

Replaced previous AES

Environmental Stewardship

2005-2014

Higher Level
Stewardship, Entry Level

Environmentally
Sensitive Areas,

AES under CAP Pillar 2
( ) Stewardship (ELS),

Organic ELS and Upland
ELS

Countryside Stewardship
Scheme

Countryside Stewardship
(AES under CAP Pillar 2)

2015-2024 (proposed) | HigherTierand Mid-Tier | ES, Catchment Sensitive
Farming capital grant

scheme, Woodland Grant

Scheme.
Basic Payment Scheme | 2015-2024 (proposed) | n/a Single Farm Payment
(under CAP Pillar 1) Scheme

Theoptionsunder both AES programmes are divided into Managementoptions and Capital options. Management options
are those which relate to annual activities on an agreed area of land, say a hay meadow, area of lowland heath or
hedgerow. Capital options are those whichrelated to a specific activity, such as fencing, tree planting or installing a water
trough. In this sense they are one-off payments. Most of the prescriptions concerned in this report are management
optionswith an annual setof activities. In order for them to fit with other farming activity thereis a ‘window’ of opportunity
when the activity would ideally take place. For example, youwould notwantto trimahedge when thereis a standing crop
in an arable field, so the ideal time is after harvestand before a new crop is planted. More information is available in the
Environmental Stewardship guidance website and the Countryside Stewardship grants website and where specific
examples are used more detail will be added.

The nextthree sections outline the three main tasks that made up the project.
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1.2 AES prescriptionreview in relation to gradual
climate change

The first task assessed a range of AES prescriptionsin relation to climate change induced gradual change. This drew
togetherthree strands ofinformationto consider the extentto which climate trends raise issues for AES options.

1. A review of AES options (mid and higher tier options and cross compliance measures) to identify a sample of
about 30 options, which specify dates for required operations and where these relate to particular ecological
events.

2. A detailed review of the scientific literature and relevant studies into the effect of climatic variables (typically
temperature, sunshine and rainfall) on the timing of ecological events such as budburst, the length ofthe growing
season, arrival and departure dates for migrantbirds and nesting/hatching dates for breeding birds.

3. Drawing on pastrecords and climate projections (including UKCP18), to track pastand likely future climate trends
for each ofthe key climate variables above. Key measures included were mean monthly temperature, rainfall, soil
moisture and growing season length.

The preliminary outputs are presented in Chapter 2, these need to more formerly assessed by a range of experts.

1.3 Online and telephoneinterviews on extreme weather

Methodology and selection

The survey ofagreement holders, advisersand stakeholders was designed to gather evidence regarding the impact of
climate change driven extreme weather events on the ability of agreementholders to adhere to AES prescriptions within
the currentcompliance and operational regime; and their ability to deliver indicators of success and desired
environmental outcomes. Two surveys were undertaken:

e A focused onlinesurvey in the three selected regions (quantitative focus) (see Chapter 3).

e In-depth telephoneinterviews with advisers, agronomists and agreementholders (qualitative focus). (See
Chapter 4)

The focus for each survey was intended to bein a location which had experienced extreme weather in the previous 5
years. Inthis sensethe intention was to ‘stress test’ AES by selecting interviewees with AES agreements in areas where
extreme weather events were known to have occurred (Met Office 2020).

The case study areas were:

e West Anglia(Cambridgeshire, Hertfordshire, Essex and Bedfordshire) —High temperature / low rainfall:
Summer 2018, 2016, July 2015 [Farm type: mainly arable farming];

e  Somerset— High Summer rainfall: April to July 2012, high temperature Summer 2018 [mixed livestock and
arable farming]; and

e  Cumbria — Heavy winter rainfall: December 2015, High temperature / low rainfall: Summer 2018, [Farm type:
livestock &upland].

Theonline survey

The online survey was developed to target all eligible farmers and land managers in the case study areas in order to
establish theimpact of extreme weather events on existing schemes (ES and CS) as well as compliance issues with
BPS (see section 1.1). This enabled the full scope oftheimpact of climate changeto be assessed and the knowledge of
respondents regarding the schemes in which they participate. The survey was available for a limited time and aimed to
secure a large number ofrespondents in each study areain order for analysis to be statistically robust. The respondents
were recruited viaa listof AES agreement holders from NE, local advisers, agronomists and other key stakeholders, as
well as social media.
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The aim was fora margin of error ofunder 10% in each case study area to ensure statistically valid responses with a
larger sample size, which isimportant given the small nature ofthe total population ineach ofthe proposed case study
areas. To assistin securing the required number ofresponses, the same survey was made available to all farmers and
land managers in the three case study areas via various contacts and networks, and across the restof England through
social mediaand other opportunities.

The analysis includedthe experiences of AES agreement holders (ES (HLS and ELS) and CS (HT and MT)) regarding
extreme weather and whether this had any impact on their ability to deliver the AES outcomes, meet existing
prescriptions as well as their experiencein requesting derogations for changes to agreements. Key areas explored were
experiences of extreme weather, its impacton farming practice, theimpactofdelivering AES schemes and the
experience ofthe processes associated with adjusting AES agreements when options or prescriptions can’t be fulfilled.

The analysis ofthis survey is presented in Chapter 3.

Thein-depthtelephoneinterviews

The in-depthtelephone interviews were undertaken with agreementholders, as well as, advisers and agronomists in the
case study areas as well as in other parts ofthe country. Respondentswere selected on the basis of self-nomination in
the online survey followed by an assessmentoftheir experiences in order to provide robustresults on geography, AES
schemes and impact. Qualitative information concerning these impacts and their experience of AES processes helped
develop astrong narrative oftheissuesinvolved atthelocal level as well as being linked to climate data and trends. A
key element ofthe in-depth interviews was to focus the discussions about particular options and prescriptions. Thein -
depth interviews would gather more detailed data on the following:

e Specificissuesrelating to thedelivery of scheme objectives;

e Detailed examples ofissues requiring derogation or special advisory guidance;

e Agreement holder’s priorities during extreme events and the associated decision -making processes concerning
animal welfare, income production and scheme regulations;

o Potential adjustments to option prescriptions and scheme flexibility linked to extreme weather.

The interviews also provided an opportunity to explore agreementholders and advisers’awareness and responseto the
more gradual patterns of climate change and the timing of ecological processes analysed inTask 1. The survey
therefore also draws out findings in terms of:

e Key pastchangesinthetiming ofecological events.

e Examples where past changesin thetiming of ecological events could beraising practical issues in terms
meeting the requirements of AES prescriptions, or wherethereis arisk ofecologicalimpacts.

e Impact ofclimate change offarming systems (e.g.temporary or permanentchanges to rotations).

The findingsofthe surveys enabled the projectto provide anarrative on the awareness and impacts of gradual climate
change on ecological processes and fulfilling AES prescriptions, which can be linked to the climate data from Task 1 and
this is the final task of the project.

The analysis ofthese surveys is presented in Chapter 4.

1.4 Key messages

This final section draws together the findings from the desk-based analysis ofthe effects of gradual climate change and
the stakeholderinterviews in relationto extreme weather events, to provide an overall assessmentofthe current AES
schemes and whether they offer sufficient flexibility to respond to both the gradual and more sudden changes associated
with extreme weather. This focuses on the ability ofthe schemes to continue to deliver environmental outcomes in the
face of climate change and the key messages to take forward in both changes to the currentschemes and the
developmentofnew programmes.

Key aspects considered are:

e Agreement holders’experiences linked to particular climate variables where past patterns of climate change
have impacted on theimplementation of AES schemes and resulting environmental outcomes.

e Stakeholders’awareness ofgradual climate change, itsimpact on key ecological processes and the implications
fortheir land managementpractices in general, and implementation of AES option prescriptionsmore
specifically;

e Stakeholders’experience of more extreme weather events and the impacton land managementand farming
systems as well as their approach to AES and the options they choose.
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The chapter explores the implicationsof pastand future gradual climate change and more extreme weather events on
the operation of current AES prescriptions. This highlights where climatic factors currently or could potentially impacton
the delivery of AES scheme objectives. Key conclusions are drawn in terms the types of AES prescription, ecological
process, habitatand potential approaches to mitigate or adaptthe AES processes. This includes the highlighting of:

e Types of AES option or prescriptionthat cause the mostchallenges to agreementholders;

The timings ofecological processes that cause the most challenges to the environmental outcomes of AES (e.g

growing seasonor breedingtimes)’
The impactoflocation and holding specific characteristics on the fulfilment of AES agreements.

[ ]
Finally, the chapter makes some suggestions for areas of further investigation based on the areas highlighted inthis

projectthatrequire additional data or analysis.
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2. AES prescriptionreview and
data on gradual climate change

Headline findings

e TheNatures Calendar and BTO dataset confirmed some distincttrends inthe timing of ecological events, though
this was notevidentfor all species.

e Pastand projected trends inthetiming of ecological events were mapped againstfixed dates for operations such
as hedge cutting, scrub clearance or cutting of vegetation.

e Thirteen current AES options and GAEC regulations are shown to have management dates that clash with the
earliestrecordings ofindicator species. Annex 2b

e Projections suggestthat a further 14 indicator species are likely to become impacted by AES options and GAEC
regulations in the near future. Annex 2b

2.1 Comparing AES prescription and changing species
phenology

AES agreements provideincentives to land managers to support environmentally friendly farming. As outlined in Section
1.1, many AES options have prescribed dates when land management operations such as hedge cutting or ditch
maintenance should be undertaken or avoided. For schemes such as Entry Level Stewardship (ELS) under ES and Mid-
Tier (MT) under Countryside Stewardship, that aim to encourage broad uptake, these dates are standardised for all
agreements. For higher agreements, such as Higher Tier (HT) under CS and Higher Level Stewardship (HLS) under ES,
these dates can be specified at agreementlevel, informed by the knowledge of farmers and their advisers. Many ofthese
operations are needed to create or maintain the habitats, and the dates are designed to avoid damage from AES activities
to events such as nesting or flowering. Most prescribed dates have remained unchanged fromtheintroduction of AES in
the 1980s and 1990s. For example, ESA regulations introducedin 1993 specified fixed dates for activities such as grazng,
hay cutting and manuring (see UK Statutory Instrument 1993).

There is growing evidence that climate changeis influencing ecological events such as onset of budburst, the timing and
duration of bird nesting and period duringwhichinvertebrates are active (Met Office and Woodland Trust 2016, Collinson
and Sparks 2008, Amano et al 2010 and Sparks and Crick 2015). This project explored whether this changing phenology
means that some dates prescribed in AES optionsare no longer appropriate. Italso exploredtherisk thatgradual climate
change could affect farmers’ ability to undertake land management operations necessary to deliver the desired
environmental outcomes.

2.2 Approach

This part of the work focused on the effects of gradual climate change (such as trends in temperature or rainfall) rather
than on extreme events such as floods, droughts, heatwaves or unusually cold winters. Gradual climate change was
assessed in terms ofits impacts on the success of AES options as defined by each option’s ‘Indicators of Success’ (in HT
or HLS agreements) or other descriptions of anticipated environmental outcomes in MT or ELS agreements. It was
recognisedthatgradual climate change could have two types ofimpact:

e Changingthetiming of ecological events such as nesting or budburst such that there is a potential conflict with
the periods when activities such as hedge cutting are permitted by agri-environment schemes. For example,
warmer spring weather could resultin budburst or nesting starting to take place before the end of the hedge
cutting period.

e Climate trends could also affectland managers’ ability to deliver the option, with knockon impacts on the desired
ecological outcomes. Wetter winters, for example, could make it more difficult for land managers to use heavy
machinery for hedge cutting or tree work. Equally, an extended thermal growing season could result in more
vigorous plant growth making it more difficult to deliver options which require weed control orstrictly timed cutting
orgrazing.
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The nature ofthese effects would vary spatially across England, reflecting:

e Physical and topographic conditions;

e Patterns of land management;

e Distribution of habitats and species;

o Differential patterns of climate change, with the south east of England generally experiencing the biggest
increases in temperatures, and the north westof England experiencing higher levels of rainfall.

Itisimportantto notethatthe process ofclimate changeis notlinear, with considerable annual variation around the trend.
Whilethe study has aimed to reflect some of this variation, the focus has been on exploring the higher end ofthe emission
scenarios, such as the global increase by 3.7C by 2100 as outlined in the Representative Concentration Pathway (RCP)
8.5 by the International Panel on Climate Change (IPCC) (IPCC 2020), as a way of identifying where thereis a currentor
potential risk of AES prescriptions not being compatible with the timing of ecological events or farmers’ ability to deliver the
option. Itis therefore an initial and much simplified study which is designed to help identify whether climate change is
indeed impacting on thedelivery of AES outcomes. Further analysis by specialistwould be a logical next step.

Review of evidence

The assessmentwas guided, in part, by the availability oftime series data relating to the date at which ecological events
such as nesting, budburst, spawning or first sighting / emergence takes place. Two key data sources were identified:

o Nature’s Calendar records offirstsightings (invertebrate emergence, first flowering, spawning etc.) for a variety
of English species. The extent of time series data varies between species, but in most cases provides a sound
evidence base going back 20 or 30 years. Data can be analysed at county level allowing analysis at a national
level and for areas likely to experiencethe mostpronounced patterns of climate change.

e Nesting dates record by The British Trustfor Ornithology (BTO). The BTO publish data on mean nesting dates
going back to 1966 for a wide variety of bird species found across England. The published data do not allow
spatial analysis and they representthe average nesting date rather than the earliest nesting date (which can be
substantially earlier and thus more likely to coincide with prescribed agricultural operations). It was therefore
necessary to interpret these data with information onthe timing of the earliest nesting events, and, where
available, regional differences.

It should be noted thatthe mostrobustand mostcomprehensive data often relates to more common species and may not
representthe earliest nesting /emerging / spawning/flowering species, and those that are already rare and endangered.
‘Indicator’ species were used to explore suitability of the timing of land management operations (see Table Al in Annex
1). The literature was reviewed to help identify:

e Specieswhich aretypical ofdifferenthabitats (e.g. arable farmland, scrub, hedgerows, upland pasture, ditches);
e Specieswhich typically nest/emerge / spawn / flower earliest;
e Specieswhich have been identified as being particularly sensitiveto changes in climate variables.

Theliterature was also reviewed to identify areas of uncertainty or contrary evidence. For each indicatorspecies, trends in
the timing of ecological events were plotted and trends identified. This evidence led approach focused on spring period
and it is worth noting thatthere are also trends affecting the timing of ecological events atother times of year, particulary
the autumn.

Review of AES options

Almost 30 AES options were examined, focusing onthose with prescribed dates for land managementoperations such as
cutting of hedges, scrub or trees, grazing or cutting of vegetation, or the management of ditches since these were most
likely to be affected by changesin the climate. Prescribed dates were compared to the plots of species’ecological events
allowing the amount of ‘headroom’ between prescribed operations and the beginning of an ecological event such as nesting
to be analysed both nowand in the future. As a result, it was possibleto identify where changing phenology is already an
issue, or where it could become an issuein the near future. It also considered theimpactofthe changing climate on the
land managementoperations needed to deliver scheme options’environmental outcomes.

Past climaterecord

Trends in the timing of ecological events were then compared with Met Office temperature records for the same period.
Regression analysis was undertaken to determine how much of the observed variation in the timing of ecological events
can be attributed to variations in prevailing temperatures. This analysis typically considered mean temperatures for
February, March and April,depending on thetiming ofthe ecological eventin question. It also focused on those regions
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where temperatures are likely to be higher and events earlier, as ameans of exploring the worst-case situation with respect
to AES option dates whichtend to be standardised acrossthe country.

The results ofthis analysis identified considerable variation in the correlation between mean temperature in the selected
months and the timing ofthe ecological eventin question. Where a strong relationship was identified, we can be reasonably
confident that, all other things being equal, future temperature change could resultin further change in the timing of
ecological events. However, where no such relationship was found, or where the relationship was weak, we cannotdismiss
the influence of climate, especially as different species will exhibit different climatic thresholdsto which they respond. The
relationship between climate variables and the behaviour of different species is complex, reflecting factors such as the
availability offood, therisk of predation or theimpact of events such as late frosts in otherwise mild winters. They may also
be influenced by weather conditions elsewhere in the world (e.g. prompting migration) and there is some evidence that the
nesting behaviour of a number of species is influenced by prevailing weather one year previously. This underlines the
complexity ofthe subjectand the snap-shotviewthatthis study has been able to provide.

This analysis was notcarried out for all species since for some there was a sizeable buffer between the ecological event
and the timing ofrelevant AES option prescriptions, together with trends which indicate thatland management operations
are unlikely to impact on the timing ofthe ecological event. See Table Al in the Appendices, which sets outthe species
forwhich correlation with past climate records was undertaken.

Climate projections

Forthose species where the study identified a moderate to strong relationship between the timing ofan ecological event
and late winter / early springtime temperatures, the UK Climate Projections 18 (UKPC18) climate projections were used to
analyse howthetiming ofthe eventin question might change over the next 30 years. The analysis used the Representative
Concentration Pathway (RCP) 8.5 and the Model ID 1 which has global +2 degrees Celsius being passed in 2030 and +4
degrees Celsius being passed in 2063. It was selected as a mid-range estimate for these dates.

As previously, some caution is advised. Apart fromthe uncertainties associated with the climate projections themselves, it
cannotbe assumed that a linear relationship (however strong) will be maintained into the future. It is possible, for example,
that rising temperatures or other climate variables could have unforeseen impacts onthe species in question, for example
by impacting ontheir habitat or previouslyreliable food sources. The analysis therefore represents an informed but qualified
view of how future change could impacton the achievementofdesired AES scheme outcomes.

Impacts on land management operations

As noted above, it is possible that gradual climate changes will affect land managers’ ability to undertake required
operations by prescribed dates. For example, increasingly wet winters, particularly in the north west of England, could
make it more difficult to cut hedges before the end of March without soil compaction resulting from the use of heavy
machinery. The effect could be to push activity to the start or end of the window when such operations are permitted,
potentially increasing the risk that they could impact on ecological events whose timing has been influenced by climate
change. In the event that climate change makes it impossible for land managers to deliver the option in question, it
increases thelikelihood thatthe ecological outcomes —as measured by the indicatorsof success —will notbe achieved.

While evidence about past and projected climate trends can be analysed, the consideration of the likely impact on land
management operations is necessarily qualitative. This forms the focus ofthe survey and providesalink between this part
of thework and the agreement holder analysis is Chapters 3and 4.

Scopeof the analysis

This phase was a preliminary examination of the implications of gradual climate change on the timing of ecological events
and what this could mean for prescribed operation dates for AES options. It is important to bear a number of important
provisos in mind:

e Theworkis based on analysis of trends relating to 30 indicator species. Selection of these was based on the
availability ofgood data, relevance to the habitatin question and understanding of the timing of nesting, spawning,
emergence, budburst or flowering. There may be other species more affected by the changing climate. This could
includerare or endangered speciesfor which thereis insufficient datato examine trends. Itis also likely that some
data sources over-representvisible and abundant species.

e Analysis hasfocused on trends affecting springtime events such as nesting or spawning. Itis equally likely that
autumn events could be affected by a longer, drier and warmer summers.

e Withregardsto ornithological events, the research has focused on the timing of nesting for a range of indicator
species. There could equally be implications for the timing of migration and events such as fledging.

e Theanalysis hasalso focused on climate trends (pastand projected) affecting England, or parts of England, and
does notcapturethe effects of climate impacts elsewhere (e.g.on the timing of migration).
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e The study has notbeen able to reflectthe complexity of ecosystemor food chaindependencies.

e The study hasfocused on trends, and whileithas noted inter-year variations in timing, ithas not considered the
impactof finer grain weather variations (such as late frostin an otherwise warmer spring);

e The study has notconsideredthe effects ofwider changes in agricultural practice such as changes in the use of
machinery, sowing dates or land management activities.

2.3 Overview of findings

For each optionandrelevantindicatorspecies, there was an assessmentofwhether trendsin ecological events are already
conflicting with the timing of prescribed operations, or whether this is likely to occur in the future. The scale used in the
analysis is shown in Annex 2a. This was undertaken using a RAG rating with the ‘red’ category meaning that either the
currentor future situation suggested thatthe mean date forthe ecological eventoccurs before the prescribed date for the
management. An ‘amber’ rating was that there could be an impact currently or in the future. A ‘green’rating suggests
things are currently fineand a ‘blue’ rating shows thereis alarge buffer between any possibleimpactand the prescription
dates. Whilein many cases the analysis considers the potential for directimpacts (e.g. the possibility that earlier nesting
will coincide with the timing of hedge or scrub cutting), where appropriate itrefers to indirect effects such as the potential
loss offeeding habitats during the breeding season, even where nesting takes place elsewhere.

As outlined abovethe research focused onwinter and spring events where the evidence of shifts inthe timing of ecological
eventsis most apparent. By way ofexample, Figure 2.1 shows the changes in the mean nesting date for the Long-Tailed
Titoverthe past50 years. Thefigure suggests thatthe Long-Tailed Tits nesting date has come forward by about 2 weeks
sincethemid-1960s. Projections suggestthatitwill move forward by another5 days by 2050. Figure 2.1 also shows the
date that the earliest 5% of Long-Tailed Titnests have started laying in the South East of England (orangeline), based on
data from 1990-2002 (Joys and Crick 2004). Thisis around 19 days earlier than the smoothed mean (1966 to 2017) would
suggestitis likely thatthis date is subjectto some inter-seasonal variationand thatin some years the earliest 5% of nests
start laying before this date. The graph also shows the cut off dates for land management operations specified in agri-
environmentoptionsas ared line.

Figure 2.1: Long-Tailed Tit mean nesting date 1966-2016. (Source: Breeding Bird Survey)
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Climate records show thattemperature has been rising over the period since AES were introduced and the latest climate
projections suggest this will continue. However, this changeis notlinear, with considerable variability fromone year to the
next. See Annex 3c. So, in some cases the springmight start much earlier, meaning thatnesting forthe Long-Tailed Tit
varies fromoneyear to the next, as the figure shows. The analysis confirmed some distincttrends inthe timing of ecological
events, though this was notevidentfor all species. Forthosewhere change was observed, the relationship between late
winter and spring temperatures and the timing of ecological events is stronger for some species than others. This may
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reflect the complexity orindirect nature of the relationship between climate and some species’ responses. The timing of
ecological events also demonstrates considerable variation from year to year in response to short term weather events,
suggesting that for some species the impacts are likely to be more significantin some years than others.

Justunder halfofthe species examined demonstrated a stronger than 50% correlation between temperature and the timing
of the ecological events. These included Cuckoo Flower and Oxeye Daisy (first flowering), Long -Tailed Tit and Robin
(nesting), Orange Tip Butterfly and Red-Tailed Bumblebee (first sighting), Horse Chestnut and Hawthorn (budburst) and
Common Frog (spawning). See Annex 3c for the details of Long-Tailed Tit, Hawthorn and Common Frog, which are
included in the analysisin the nextchapter.

Past and projected trends inthe timing of ecological events were mapped against fixed dates for operations such as hedge
cutting, scrub clearance or cutting of vegetation. In some cases, there was a comfortable buffer, as outlined in the Song
Thrush example, between the date for aland managementoperation and ecological events with no evidence that projected
climate change would erodeitsignificantly. Forexample, Song Thrush nestaround two months after the end ofthe hedge
cutting period with no trend to earlier laying, so impactsare unlikely. In other cases, trendsin thetiming of ecological events
suggest that some, but by no means all, fall within the period when land management operations are being carried out
Sometimes this reflects significantyear to year variations intiming, for othersthe extended period over which the ecological
event occurs. Forexample, there are currently relatively few sightings of Oxeye Daisy firstcoming into flower during the
period when cutting is permitted under some options. While thisis projected to increase as temperatures rise, most plants
are likely to continue cominginto flower after cutting has ceased.

There are also a number of cases where ecological events already coincide with land managementoperations, or where
a significant clash is likely in the future. In some years, the earliest examples of Long-Tailed Tit nesting already occur
during the hedge cutting period, and trends suggest this will become increasingly common in the future. In the case of
Common Frog, more than half of spawning already occurs before the end of the ditch maintenance period and earlier
spawning is likely as temperatures continueto rise.

The study confirmed thatdecisions aboutthe timing ofland management operations associated with the delivery of AES
options should be informed by an understanding of changing species phenology. Itis however an initial examination and
further work is needed to take account of changes at other times of year (particularly the autumn) and to further explore
some species’more complex responses to the changing climate.

2.4 Discussion

There is a need to build on this initial examination of the effects of gradual climate change on agri-environment scheme
option delivery by:
e Exploringchangesin phenology of events at other times of year, particularly whererising temperatures resultin
species breeding and life cycles extending further into the autumn, Section 4.2;

e Developingabetter understanding of ecological events where species have amore complex or indirect response
to changing climate, for example by changing patterns of international migration, changes in habitat, food supply
or predation and species where thereis a time lag between a climate event (e.g. a particularly warmspring)and
changesin thetiming of events such as nesting. Reviewing the suggested RAG rating using arange of experts
and specialists isrecommended;

e Developing a better understanding of the risk that changing phenology and year to year variability presents to
environmental outcomes and the challenges this brings to AES agreement holders. It is possible that some
species’ broad temporal spread of events means they are more resilient to potential clashes with land
management operations. Others may be concentrated in a shorter period meaning that the effects of clashes
could have a more serious impacton populations.

In identifying potential clashes between the timing of ecological events and the period when land management operations
can be undertaken, this study has notconsidered the likely extent of habitats affected, northe abundance or rarity of the
speciesinvolved. Indeed, the data used under-representrare oruncommon species whereit is possible that any impact
could be more significant.

Theresearch has focused on the possibility that changesin thetiming of ecological events could increase the potential for
clashes with land management operations. While it has provided a commentary on the effects of climate change on
farmers’ ability to undertake land management operations necessary to deliver desired ecological outcomes, this has not
been examined in a detailed and comprehensive way but provides alinkto Tasks 2 and 3. This is an equally imporant
influence on the success of agri-environment schemes and formed part of the discussion around choosing case study
areas in Task 2. In the context of scheme prescriptions and best practice guidance, itwas feltthatthe choice of case study
areas should focus on known incidents of extreme weather as it would provide a ‘stress test’ of AES. A more widespread
opportunity to respond would also provide an opportunity for all farmers to respond, as acontrol. Thisis discussed in more
detail in the nextsection.
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3. Online survey of farmers and
land managers

Headline findings

e The three case study areas provided 266 responses (West Anglia 106, Cumbria 92 and
Somerset 68) with 154 completing surveys from elsewhere in England;

e The holdings are larger than average, but this is typical of those with AES agreements;

e 79% of the sample have or had an AES agreement on the holding since 2015;

e Extreme heat (72%) and wet (65%) were the greatest impact on respondents followed by
drought (56%) and unseasonal timings (58%);

e Of the 420 respondents all but 28 (6.7%) had experienced at least some direct impact from
extreme weather on the farmin the last five years.

e 149% had one event, 28% had 2 events, 23% 3 events, 15% 4 or more in the last 5 years.
35% (147 respondents) had at least one severe eventin the last 5 years

e The impact fromdry and hot weather appears slightly greater than for wet weather but
there are a range of impacts, many of these severe;

e Those who experience the administrative processes concerning adjusting an AES
agreement suggest it is not simple and the process for derogations or MTAs is complex.

e The processes associated with BPS have similar challenges to those of AES in that they
can be seen as complex and remote by farmers and land managers.

3.1 Sample selection, approach and responserates

Sample selection and approach

Selected sample

The intention was to select three study areas that reflected different farming systems which had experienced a range of
extreme weather events overthepast 5 years. Care was taken to where possible exclude areas where land owners were
involvedin other trials and pilots onrelated topics, such as the ‘Payment By Results’ trials, hencethe decisionto leave out
Norfolk and Suffolk in East Anglia and focus on West Anglia. Itwas acknowledged that Cumbriaand Somerset were both
involved in possible Environmental Land Management Scheme (ELMS) Test and Trials but the start date for these was
notlikely to impacton this survey. Cumbriaalso had a Pioneer Project, but again this was link ed to the ELMS Test & Trial
and would have limited impact. Figure 3.1 shows amap of the study areas.

The sampling unitfor the survey is AES agreement holders -in practice this will mean farmers enrolled in Environmental
Stewardship (ES), Countryside Stewardship (CS) who will also be involved in the Basic Payment Scheme (BPS). The
target population is defined at the level of the three case studies (i.e. Cumbria, part of East Anglia and Somerset), and
consists of AES agreement holders, with data held by Natural England. AES agreement holders may be enrolled in HLS
or ELS if in OELS (including organicoptions) orHT or MT ifin CS. Those chosen also reflected ageographic spread across
England and had similar number of AES agreement holders dating back to 15* January 2015.
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Figure 3.1 Selected case study areas in England
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Cumbria (1,871 agreement holders) —Heavy winter rainfall: December 2015 [livestock &upland].

West Anglia (Cambridgeshire, Hertfordshire, Essex and Bedfordshire) (1,205 agreement holders) — High
temperature / low rainfall: Summer 2018, 2016, July 2015 [arable].

Somerset (1,028 agreement holders) —High Summer rainfall: April to July 2012, high temperature Summer 2018
[mixed].

In order to maximise response rates and to reduce survey error, Dillman’s Tailored Design Method (TDM) (Dillman 2014)
was adopted. Survey error was reduced by employing a systematic approach to ensure that the sample frame contained
alistofthe populationthatwas as representative as possible and satisfactory response rates were to be achieved through
multiple contacts with the sample.

The objective of the sampling strategy was to obtain a sample that is representative of the target population.
Representativeness was ensured through an appropriate sample size and stratification of the sample across HLS and
ELS. The sample contained asufficientnumber of AES agreement holders (in each case study) to guarantee a margin of
error (ME) lower than 10% (for a significance level of 95%), which isa commonly accepted limitfor social research. The
ME was calculated using the following formula: ME=z (p*(1-p))/V(((N-1)*n)/((N-n))), where z is the z-score equal to 1.96
for 95% confidence; p is the proportion ofthe sample answering aquestion; n is sample dimension and N the population
size. In all case studies, a sample size of 200 gave a margin of error lower than 10%, which is acceptable (Table 3.1).
However, in order to achieve the required sample size, the population must be ‘over-sampled’ to account for non-
responses. We proposedto increase the number of AES holders contacted by 40% in order to achieve the desired sample
size. Therefore, 333 AES holders in each case study were invited to take part in the study, with the aim of achieving a
sample of 200.
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Table 3.1 Margin of error for expected samples across each case study.

Parameter West Anglia Somerset Cumbria
n 200 200 200

N 1,205 1,028 1,871
P (%) 16.6 19.5 10.7
ME (%) 6 6 7

In linewith the TDM approach, asequence of four contacts will be made with AES agreement holders in the sample (see
Annex 4 for copies):

e Brief pre-notice email/letter from Natural England (but mailed by CCRI);
e Questionnaireinvitation email/letter from CCRI;

e Thankyouemail/postcard;

e Final contactby email/telephone.

Following the principles of TDM, the aim ofthe contacts was to demonstrate the benefits to the respondents of taking part,
reduce the costs of taking part and build trust between the respondents and the researchers. The p re-notice letter (one
page), from Natural England, informed the respondent that the questionnaire will arrive shortly, and outline aim of the
projectand who will be carrying outthe survey.

The pre-notice letter was followed, several days later, by a letter from CCRI invitingtherecipientto complete the survey
online (see Annex 4 for copy of the survey). The letter reiterated the reasons why the survey was carried out and the
importance of the respondent’s participation. Letters were personally addressed in order to create a feeling of trust and
respondents were given the opportunityto take partin a prize draw for a £100 Amazon voucher as a token of appreciation
fortaking part.

Oneweek after the survey invitationwas sent, athank you postcard was sentto those who have not completed the survey.
The postcard thanked recipients for their anticipated completion of the survey. Two weeks later, a paper version of the
questionnaire was sent to non-responders, with a letter explaining that many other AES agreement holders had already
responded and that opportunities to contribute in this way are scarce. Knowing others like them have completed the
questionnaire can often influence people to respond (Groves et al 1992). A deadline for response was given to instl a
senseof urgency.

If necessary, afinal telephone contactwas made one week later. Depending onthelevel ofresponse at this point, potential
respondents were telephoned and reminded thatthis is the last opportunity to participate.

Sample boost

Alongside the random sample recruited via letters, the sample was boosted within each case study by promoting the survey
at a rangeof local events and meetings (Catchment Sensitive Farming (CSF), Facilitation Fund (FF) events or other NE
ornon-NEevents) and through various local farmer networks. Contactwas made through the NE local teams to collectthe
contactdetails oflocal advisers and CSF officers and non-NE advisers hosting FF networks. The contacts were engaged
before the start of each case study to collect details on suitable events. The project developed arrange of materials for
these events (see Annex 4).

Finally, thisincluded socialmedia promotion (e.g. Twitter and Facebook) to coincide with events and connect to those with
relevantlocal links. Response from farmers who were notin AES but were involved in BPS were welcomed and their
responses relating to their experience under BPS were relevant to the project. Contactwas made with the three NE local
team leaders to identify key NE officers and local gatekeepers e.g. advisers who could promote the survey via their
networks and events. All the promotion was time limited to link to the DMN survey approach. The level of effort allocated
to the sample boostwas determined by the number ofreturns received on the online survey fromthe sampling techniques.
Those involved in the events stressed that one response per holding was required to reduce the likelihood of multiple
responses and the online systemwill not permitthis anyway.

The projectteam were aware that some of the topics that will be discussed could potentially cause emotional distress to
the respondents as they recall these events. Such topics mighthaveincluded:

e Impact on farm business from extreme events such as high winter or summer rainfall.
e Lossofcropsthroughdroughtorhightemperatures.

e Lossofhabitat from extreme events such as moorland fires.

e Lossoflivestock dueto flooding or highrainfall.

e And alsoincluding uncertainty due to Brexit.
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Therefore, questions were framed sensitively initially in the online survey and in more depth through the phone surveys. A
team of experienced interviewers who have had experience of conducting interviews with potentially sensitive issues
conducted theresearch.

Responserates and statistics

Thereliance on postal letters meantthatthere was a technological gap between the hard copy letter and postcard and the
onlinesurvey. In addition, there was considerable uncertaintyamongstthe farming community due to Brexitand the 2019
General Election meaning that the survey might not have been a priority. Also, by choosing those farmers and land
managers who had an agreement on 15t January 2015, we included some who were no longer in AES and some of these
may have felt less inclined to participate in the survey. Thetable below shows the actual Margin of Error (ME) for the three
study areas.

In orderto have a 95% confidence level in theresults, the ME should be below 10%. Theresponses received showed that
for Somerset the ME was at 11%, Cumbria 10% and West Anglia9%. Therefore, responses for Cumbriaand West Anglia
are within acceptable levels at 10 and 9% respectively because a larger percentage ofthe total population was surveyed.
However, a 6.6% survey ofthe Somerset populationremains acceptable for further statistical analysis. As aproportion of
thetotal population of AES agreementholders in January 2015, theresponseis between 5and 8.8% ofthe total population
in all three study areas. Thisis sufficientfor statistical analysis, especially giventhe opportunity to compare this with the
outcome of the boostsample covering England as awhole, which raised the overall sample to 420 responses.

Table 3.2 Margin of error for actual samples across each case study.

Parameter West Anglia Somerset Cumbria
n 106 68 92

N 1,205 1,028 1,871
P (%) 8.8 6.6 5.0
ME (%) 9 11 10

The sample boostwas derived from social media, mainly Twitter and Facebook, and the advertising ofthe survey at events
and through networks. Over aperiod ofabout 3 months atotal of 425 responses werereceived. On analysis, five of these
were found to be from outside England and sowere notincluded inthe further analysis inthisreport. All of those responses
from counties within the three case study areas were added to the responses from that area. The 154 ‘Rest of England’
responses were fromall over England with the highestresponseincluding 23 responses from Hampshire, 20 from Devon
but most counties represented. The analysisin the next section focuses mainly on the three case study areas with the
sampleboostincluded underthe ‘RestEngland’ category.

Most of the analysis in this chapter is based around crosstabulations. Where appropriate the differences between the
samples have been statistically checked using the Chi-squared technique. Chi-square tests were used to test for
differences between frequency distributions with significance difference defined as p <0.05. In thefigures, differentletters
mean a significance difference atp < 0.05 was observed using the Chi-square test. For example, if county x and county y
are both labelled with 'a’, thereis no difference between them; if county x and county y are labelled differently with 'a' and
'b', then there is a significantdifference between them; if county x is labelled with 'ab’, then there is no difference with any
county labelled 'a’ or'b'.

3.2 Sample characteristics

Comparing the sample to national and local characteristics

This section looks at two characteristics collected on the online survey, farm size and tenure and compares the data
collected on the online survey with official national and local data as well as other similar studies. A common feature of
studies focusing on AES agreements is a higher proportion ofthe holdingstend to be larger than the national average. Of
the 420 responses over half (58%) fell into the 100 ha category compared to 24% nationally (Defra2019). Only 8% were
under 20 ha compared to 40% nationally. Tables in Annex 5 shows that this study is in line with other AES studies
(Boatman et al 2014 and Shortet al 2017).
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Table 3.3 below shows the breakdown between the three study areas and the ‘Rest of England’response.

Table 3.3 Farm size in three case study areas and Rest of England sample
West Anglia? Somerset? CumbriaP Rest of England

Number Percent Number Percent Number Percent Number Percent

<20ha 3 2.8% 5 7.4% 13 14.3% 14 8.4%
20 to <50ha 12 11.3% 26 38.2% 20 22.0% 18 18.1%
50 to <100ha 13 12.3% 9 13.2% 28 30.9% 17 16.0%
100ha <250ha 34 32.1% 21 30.9% 19 20.9% 40 27.2%
250ha & over 44 41.5% 7 10.3% 11 12.1% 65 30.3%
Total 106 100% 68 100% 92 100% 154 100%

Letters @& P represent a significance difference at p<0.05.

Comparing the three case study areas in more detail shows that West Anglia has the largest farms with over 40% 250 ha
orlarger and nearly three quarters (74%) holdings of 100 haor more. Thereis a more even spread in Somersetwith 41%
holdings 0f100 ha or more and 46% under 50 ha. Cumbria has the lowest number in the largesttwo categories with 33%
100 haormore in size. However, thisis the area with the most common land and 17 respondents had access to common
land, of which 8 exercised theirrights. Thedifference in farm size distribution between West Angliaon the one hand and
Somerset and Cumbria on the other hand is significant at p < 0.05, as observed using the Chi-square test. The Rest of
England group shows a trend towards larger holdings with 30% in the largest category (250ha or more) and 58% with
holdings of 100 ha or more.

Comparing these figures with Defra’s regional figures (Defra 2020) would supporttheinitial analysisthatthe larger farmers
are over represented. However, itis possible to compare the results with Regional Defra statistics for commercial holdings
in 2016 using the boundaries ofthe Local Nature Partnerships (Defra 2020).

In order to help with further analysis and trends across the rest of the data, it makes sense to consolidate some of the
categories. Two categories are used in Figure 3.2 below are under 100 ha and 100 ha and over, as this allows direct
comparisonwith the Defra categories. Theresults are shown below.

In the West Angliaregion there are far more holdings under 100 ha in the Defra statistics. The region was notan exact
match as it includes some holdings around the Thames Gateway, but this accounts for only a handful of the total. The
official figures for this region are much closer to the national figures than the sample collected for this survey. The most
likely explanation for this is thetrend oflarger holdings enteringinto AES agreements. In Somerset there is less ofa gap
between the Defra dataand theresponseto thissurvey, but 41% were in the larger category comparedto 18% in the Defra
data. Onlyin Cumbria were the two figures almost identical with about 30% in the larger category. As with West Anglia,
the Rest of England sample was markedly different from the Defra data for the whole of England with only 32% under
100ha compared to 75% of commercial holdings in England.

Figure 3.2 Farm Size in sample groups by consolidated two-fold category compared with local and national Defra data

100%
80%
60%
40%
20%
0%
West Defra Somerset Defra Cumbria Defra Rest of Defra
Anglia (West (Somerset) (Cumbria) England (England)
Anglia)

<100ha ®>100ha

24



Another characteristic included in the online survey was that of land tenure, all respondents were asked if they owned or
rented the land they farmed of if itwas a mix ofthe two. The table below shows the results for each ofthe four categories.

Table 3.4 Land tenure on holding in three case study areas and Rest of England sample
Rest of England

Wholly owned

Mix of owned &
rented
Wholly rented

Contract farm
Other
Total

West Anglia
n %
51 48.1%
50 47.2%
4 3.8%

1
106

1%
100%

Somerset

n %
45 66.2%
20 29.4%
2 2.9%

0 -
1 1,5%
68 100%

Cumbria

n

60
26

5
0
1

92

%
65.2%
28.3%

5.4%

1.1%
100%

n
72
51

24
2
5

154

%

46.8%
33.1%

15.6%
1.3%
3.2%
100%

Total

n %
228 | 54.3%
147  35.0%
35 8.3%
2 0.5%
8 1.9%
420 100%

The table shows thatacross all of the groups the biggest category is ‘whollyowned’. This is particularly true of Somerset
and Cumbria, which have the smaller farm sizes. In West Anglia, almostas many people had amix ofrented and owned
as the wholly owned. Wholly rented was a small category across the country but largestin the ‘Rest of England’ group.
Defra statistics are collected in relation to the area that is owned and rented. Using the same regional figures from 2016,
64% of the West Angliaarea is owned, 70% in Somerset and 61% in Cumbria. The latter two figures are closeto those
collected in this survey butthe West Angliafigure is lower, suggesting that much ofthe land in the Mix of owned and rented

is actually owned.

In order to use this variable in further analysis some consolidation need to take place and the owned

category needs to be broken down. The approach taken was to see what impact farm size has on the results by splitting
the analysis those under 100 ha in size and those which were 100 ha and larger. The results are shown in Figure 33

below.

Figure 3.3 Consolidated Land tenure variable by four sample groups
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Thefigure shows thatthe under 100 ha group is largely made up ofthe whollyowned respondents, while the mix of ‘owned
and rented’is a higher proportionin the three case study areas in the over 100 ha group. Thelargestgroupin the 100 ha
and over’ group is the ‘mix of owned and rented’ category, exceptin the Rest of England group where the wholly owned
group is almostthe same size. If youlook at the numbers is each category, thelargestsingle group (137) are those who
own a holdingunder 100 hain size, followed by those who have amix of owned and rented and are 100 ha or morein size
(119). Thosewhollyowningthefarmof 100 haor more numbered 90. In further analysis, the wholly owned group will be
splitinto those under 100 ha and those 100 ha or more, the mix of rented and owned will be combined with the other
categories to provide athree-fold classification.

The sample has been shown to reflect the type of holdings entered into AES schemes and there are understandable
variations across the three case study areas. The next set of results explores issues of common land , the presence ofa
Site of Special Scientific Interest (SSSI) on the holding and involvementin AES agreements. The detailed breakdown is
contained in Annex 5. In total 95 respondents (23%) have an SSSI on their holding. The proportion is lowest in West
Anglia (15%) and highestin Cumbria (30%) and the Rest of England (25%) sample. Given thatthe survey is mostly about
the impact of extreme weather on AES agreements, perhaps thisis notsurprising as AES is one ofthe main mechanisms
for funding appropriate management on SSSIs. In Cumbria a large proportion (64%) of the SSSIs are on wholly owned
holdings, whereas in the other areas the proportions are more even across the differenttypes of tenure.

The lastcharacteristic to assess is regarding the presence ofan AES agreement on the holdingsince Jan 152015, This
is a selection criterionfor the three case studies so it would be anticipated thatthe response would be quite high. There
are no selection issues for the Rest of England sample as it was gained through the sample boost process.

Overall, a high proportion (79%) of the sample have had an AES agreement on the holding since 2015. The estimate
national coverage for 2015 was about 70% coverage compared to 79% of respondents in this project. This is highest in
the Rest of England and Cumbria samples (82%), followed by West Anglia (76%) and Somerset (72%). This leaves 89
respondents (21%) who are notin an AES agreement, and for these it is assumed the vast majority would be receiving
Basic Payment Scheme (BPS) support. All those who replied positively (331 respondents) were then asked which AES
scheme they were in. Theresults are shown in Figure 3.4.

Figure 3.4 Case study areas and which AES scheme
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Overall, the most common agreementis Entry Level Stewardship (ELS) with 46% ofthe samplein this scheme. Amongst
the sample ELS is highestin Cumbria (49%) and equal in the other three samples at44 or 43%. The second mostfrequent
AES was Countryside Stewardship (CS) Mid-Tier (MT) with 36% of the sample. Here there is more variation with 48% of
the West Angliasample compared to only 29% ofthe Cumbria sample. This mightbe because therange ofoptionsin MT
for upland farming systems is more limited. High Level Stewardship (HLS) is found on 30% of holdings. The highestgroup
isthe Rest of England sample (49%) and lowestin Somerset (13%). CS Higher Tier (HT) is found on 10% of holdings with
little variation across the four groups.

Having shown the sample for this study to be typical of others studying AES agreement holders and active farmers, the
nextsection looks attheimpact of extreme weather on the farm and on AES agreements.
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3.3 Key impacts of extreme weather on farmers and
land managers

Impact of differenttypes of extreme weather on farms

Types of extreme weather impacting farms

This section examines the response between 9 differentimpacts and the variations between the case study areas and
the Rest of England sample in response to the question shownin the box below. These are presented in the next two
figures, each showing four related responses with thefirst, Figure 3.5, dealing with issues of flooding, wet, wind and cold.

Q8. Over the last5 years have you experienced any of the following extreme weather events on
your farm?

Heat

Wet

Cold

Wind

Drought

Flood

Unseasonal weather/ timings (e.g. early spring/warm winter)

Unusual combination of factors (warm & wet / cold & dry)

It should be noted thatthe responses analysed in this section reflectthe method used in thatthe three selected areas
were known to have experienced a Met Office defined weather anomaly (Met Office 2020). The purpose was to assess
the impactof these events on the delivery of AES agreements and the processes associated with them.

Figure 3.5 Case study areas and experience of extreme weather on farm (Flood, Wet, Cold & Wind)
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Letters a & b represent a significance difference at p<0.05.

The highest response in this graph is for the impact of extreme ‘wet’ weather on the farm with an overall 65% response
that ranged from 53% in West Angliato 71% in the Rest of England sample. The timing of the survey was from June -
October 2019, so thiswould nothave been a factor. The response with the mostvariation is thatofflooding. This had an
overall response of 25%, but this ranges from 10% in West Angliato 44% in Cumbria. Flooding, as experien ced in Storm
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Desmond in 2015 was oneofthe factors for selecting Cumbria, so the peak herewas anticipated (Met Office 2020). The
Rest of England response is 25% and Somerset 22%, which is a little lower than one mightexpect. However, flooding is a
relatively localised eventin terms of surface area, whereas ‘wet’ is more widespread and possibly a better indicator ofon-
farm exposure to extreme weather.

The other two factors are cold, overall 35%, and wind, overall 32%. Both of the response tended to be slightly lower in
West Angliacompared to the other three categories, which are all similar to the overallresponse. Chi-square tests indicate
the frequency distributionswere significantly differentat p<0.05 between ; West Angliaand Cumbria.

The nextfigure shows theresponse for heat, drought, unseasonal weather or timings (e.g. early spring warm winter) and
unusual combination of factors (warmand wet or cold and dry). These areshown in Figure 3.6 below.

Thefigure shows thatthe highestresponse overallin this question is for extreme heat, with 72% of all respondents saying
they have experienced this on the farm. The timing of the survey (Jun-Oct 2019) might have been a factor here as the
survey was defined as a national drought (see Met Office 2019). Thereis variation between the four sample groups with
West Anglia (77%) and the Rest of England (78%) havingthe highestresponse. Somerset (68%) and Cumbria (58%) are
slightly lower but in each case heat is the highest response in each sample group. Drought and unseasonal weather or
timings have similar responses of 56% and 58% overall. TheresponsesfromWest Anglia, Somersetand Restof England
are similar at around 55-65% with Cumbria at 40% for both. The unusual combination response is the lowest at 33% with
responses ranging from 40% in the Rest of England sample to 22% in Cumbria. Chi-square tests indicate that the frequency
distributions for the three areas did notshow any significantdifference atp<0.05.

Having identified therange of extreme weather impacting farms across England and in the three study areas. Itis worth
seeing if characteristics such as farm size or presence ofan AES agreement have an impacton these responses. There
isno variation accordingto farm size with a similar pattern for those under 100 haand those 100 ha or larger. Among the
four sample groups the only variation is smaller farms in Cumbria to indicate that they experience extreme wet weather
more than larger farms in the county. The same is true of the second set of factors (heat, drought and unseasonal or
unusual weather patterns) with an even response according to farm size.

Figure 3.6 Case study areas and experience of extreme weather on farm (Drought, Unseasonal, Unusual & Heat)
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Looking atland tenure, thereis again little variation across the overall responses and four sample groupswhen the three-
fold tenure categories (wholly owned, mix of owned and rented and wholly rented) are compared against the first set of
extreme weather factors. Thereis a slightincreasein the mixed tenure category for flooding when compared to the wholly
owned group. Forthe second group of factors (heat, drought and unseasonal or unusual weather patterns) the overall
response showed little variation. Amongst the four sample groups the only variation isin West Anglia where the ‘mix of
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owned and rented’group is more proneto these factors than the wholly owned sample. Early analysis suggests thatthe
mixed tenure group are the larger farms in West Angliabut there is no variation when looking at farm size. The numbers
are small, but potentially itis a combined factor that renting is the main opportunity for farm expansion given the price of
productive farmland, often under short-term arrangements and this might make them more susceptible to the impact of
extreme weather.

The nextfactors to consider arethe presence ofa SSSI or AES agreementon these various factors acrossthe four sample
groups. Lookingfirstatthe presence of SSSI, there is little difference overall with wet, cold and cold all having comparable
response. Only with flood as there any variation as 42% (40 respondents) of those with an SSSI indicated they have
experienced this type of extreme weather compared to 20% (64) of those without an SSSI. The only regional variation
occurred in Cumbria where number responding to floods on SSSIs exceeded those with no SSSI. It is probable that the
habitats within SSSls, such as low lying biodiversity rich land, are more likely to be proneto flooding than non -designated
land. Thereis no variation according to the other factors when compared with the presence of an SSSI.

Thepresence of an AES was high acrossthe whole sample (79%), so the numbers ofthose withoutan AES (89) are small
when spread across the four sample groups. Lookingatthe overall figures thereis no variation in the wet, cold flood and
wind categories. Those with AES agreements are slightly more likely to note heat as a factor (75%) to those with only BPS
(63%) but thisisthe only variationin the second group of factors.

This review ofthe extreme weather factors mentioned by therespondents has shown awiderange ofimpacts thatappear
to be evenly distributed acrossthe four sample groups. Subsequentquestionsasked those respondents who selected any
of the factors, to indicate the impact of the extreme weather factor on the farm. A series of factors were offered and for
each the respondentindicated if the extent of the damage was ‘severe’, ‘moderate’, ‘somewhat’, ‘not at all’ or ‘not
applicable’. The graphs are presented for each of the four sample groups and beginning with those with the highest
response.

Directimpact of extreme weather on farm management decisions

Overall response for direct impacts of extreme weather on farm management d ecisions

This section ofthe questionnaire offered a series of options to all 420 respondents on possible impacts of extreme weather
on their farm and the impactthis has on farming practices and AES agreements. It is importantto recall at this pointthat
the three case study areas were chosen because they had experienced extreme weather during the past 5 years. The
‘rest of England’sampleis made up of thosewho responded to a request to complete an online survey on theimpact of
extreme weather. Therefore, the two samples were selected in differentways and their responses mightreflectthis.

Given that the survey is about the impact of extreme weather on farming and AES agreements, the responses arenotan
indication on the scale of the issues and could not be rounded up to national figures with any degree of confidence.
Nevertheless, almost all (406) of the 420 respondents indicate that they had been affected in some way by extreme
weather.

The firstquestion asked about possible extreme weather events on the respondent’s holdings. The question is shownin
the box below.

Q9. Please indicate to what extent these directimpacts have occurred in the last5 years?
Foreach responsesay iftheimpactwas: Notapplicable, Severely, Moderately, Somewhat, Not at all.

. Flood damage to infrastructure buildings/wall/tracks

. Flood damageto crops and grassland

. Flood impacton livestock (stranded/lost)

. Damage to crops dueto dry/hotweather

. Lack ofgrazing dueto dry/hotweather

. Wind damage to infrastructure buildings/walls/tracks

. Crop loss dueto extreme cold

. Animal loss due to extreme cold

. Wild fires damaging land

The analysis shows that ofthe 420 respondents all but 28 (6.7%) had experienced atleast some directimpact from extreme
weather on the farm in the lastfive years. The other headlines are that:

. 14% had oneevent, 28% had 2 events, 23% 3 events, 15% 4 or more in the last5 years.

29



. Severe: 35% (147 respondents) had atleast one severe eventin the last 5 years. Of these, 20% had one
event, 12% 2 events and 3% three or more. The highest was 6 events and a total of 241 ‘severe’ events
recorded from 147 responses.

. Moderate: 72% (302 respondents) had atleast one moderate eventin the last5 years. Of these, 34% had
oneevent,20% had 2and 8% had 3 or more. The highestwas 6 events and atotal of419 ‘moderate’ events
recorded from 302 responses.

Thereis no difference across the case studies, especially atthe severe level with 63.4% to 67.8% indicatingthatthere had
been no severe events. By farm size, itis the larger farms that are more affected with 37.3% of the 100 ha + category
having atleast one severe event or more compared to 20% of those under 20 ha.

It would therefore appear, that the impacts of extreme weather on farming are evenly distributed and widespread. The
impactis mostpronounced onthe majority of farmers but larger farmers are more likely to be impacted by severe events.
The nextsection breaks down thetype ofimpact across the 8 optionsavailable to the respondents.

Direct impacts on farms as a result of extreme weather
The second question asked whether there were directimpacts resulting from extreme weather events that have occurred
ontherespondent’s holdings. The questionis shownin the box below and contained 7 options.

Q10. Please indicate to what extent these indirectimpacts have occurredin thelast5 years?

Foreach responsesay iftheimpactwas: Notapplicable, Severely, Moderately, Somewhat, Not at all.

. Dry conditionsimpacting crop choice & land management
. Wet conditions impacting crop choice & land management
. Cold conditions impacting crop choice &land management
. Lack of water to sustain crops/grass

. Floodingimpacting onland management

. Housing livestock challenges due to bad weather

. Use of supplementary feed in bad weather

Given thatthe type of extreme weather with the highestresponsewas heat, it is not surprising thatthe impacts that
reportthe most affect on farms are also related to issues of extreme heat or dry weather. The firsttwo graphs showthe
responseto the occurrence of ‘damage to crops due to dry/hotweather’ and ‘dry conditions impacting crop choice and
land management’ in the last five years.

Figure 3.7 Dry conditions impacting crop choice and land management (a) and Damage to crops due to dry/hot weather
(b) by Sample group
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Letters &, b & C represent a significance difference at p<0.05.

The graph in Figure 3.7b shows that 379 respondents (89%) provided aresponseto this question with afifth ofthese
respondents (20%) indicating a ‘severe’ impactfrom extreme weather in terms of ‘Damage to crops dueto dry/hot
weather’. Theissue of severity was quite consistent across the four sample groups ranging from 23% in West Anglia
(n=101) and 12% in Cumbria (n=81). Adding inthose moderately impacted the responserisesto 53% ofthe sample.
The impacts are mostlikely to be mild in the Rest of England (35%) (n=137). It is also applicableto mostofthe
respondents, even ifthere were no impacts. Chi-square tests show the frequency distributions were significantly
different at p <0.05 between West Angliaand Somerseton the one hand and Cumbriaon the other.
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Dry conditionsimpacting crop choice and land management (Figure 3.7a) is another option thatwas applicable to most
respondents (376,90%). Thosewho are severely impacted are less (11%) but thisrises to 19% in West Anglia (n=98)
but only asingle respondent (1%) in Cumbria (n=82). Adding in the ‘moderately’responses the proportion in West
Angliarises to 54% but remains at only 16% in Cumbria. The slightly lowerimpactofcrop choiceis likely to be that
farmers can, to some extent, selectcrops to suitthe conditions. For example, planting spring cropsifthe autumn
conditions are notsuitable. This mightexplain the greater weighting for moderate impacts. The findingsalso suggest
that the impactofheat and dry weather varies across theregions in England. Chi-squaretests indicate the frequency
distributions show a significantdifference at p < 0.05 for all 3 regions, West Anglia, Somersetand Cumbria.

The other two impacts associated with dry weather concerned alack of water to sustain crops or grass and alack of
grazing dueto dry/hotweather. The results are presented in the nextpairs ofgraphs below.

Figure 3.8 Lack of water to sustain crops/grass (a) and Lack of grazing due to dry/hot weather (b) by Sample group
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Letters & & b represent a significance difference at p<0.05.

The graphs showthata lack of water to sustain crops/grass is relevantin 400 cases (95% ofall cases) and is rated as
‘severe’ in 18% of cases rising to 23% ofthosein the Rest of England sample (n=135) and 20% of West Angliarespondents
(n=103). Thisfallsto 10% in Cumbria (n=89). As a result, the responses are more even than in the previous two graphs
Thisresponseis also applicable to all but 20 ofthe respondents suggesting a widespread impact. Over three quarters of
respondents areimpacted in some way, 80% in West Angliaand 78% in the Rest of England samples with 64% in Cumbria.
Chi-square tests show the frequency distributions are significantly differentat p < 0.05 for West Angliaand Cumbria only.
This will be pursued in the next chapter, but it is possible to make some suggestionsas to why the West Angliaresponsesis
higher. Within AES agreements the issue of a lack of water’ will impactthe establishmentofmargins and the management
of permanentgrassland and both are presentin a number of West Angliaagreements.

The impactofdry/hotweather on grazing (n=349) shows areverse trend with the impacts moststronglyfeltin all sample
groups, except West Angliawhere 40 respondents (38%) said this aspectdoes notapply to them (n=66). This compares
with 2% in Cumbria (n=90) and is because respondents in West Angliahad no livestock and/or grass. In terms of severe
impacts in the Rest of England sample alack ofgrazing impacted 31% ofrespondents (n=133) and 25% in Somerset (n=60)
but only 16% in Cumbria. Interms ofthose with at least some impact, in Cumbria this is 78% and 88% in the Rest of
England. Again, this suggests thatimpacts are regional butalso specific to the farming systemofthe holding. Chi-square
tests indicate the frequency distributions were not significantly differentat p < 0.05 forthe 3 regions. Again, the presence of
particular options, reviewed in the next section, will assess the impacts thatthese changes in the farming approach will be
needed which could be constrained by an agreement.

Turning now to theimpacts associated with extreme wet weather the nextset of graphs look at theresponseto ‘wet

conditions impacting crop choice and land management’ (n=385) and ‘use of supplementary feed in bad weather’ (n=336).
The responses are shown inthe two graphs below.
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Figure 3.9 Wet conditions impacting crop choice and land management grass (a) and Use of supplementary feed in bad
weather (b) by Sample group

(a) (b)
100% 100%
a b ab
80% 80%
60% 60%
40% 40% I
20% I I I I 20% . I I I
0% 0%
West Somerset Cumbria Rest Of Total West Somerset Cumbria RestOf  Total
Anglia England Anglia England
Not atall ™ Somewhat ® Moderately H Severely Not atall M Somewhat M Moderately M Severely

Letters a & b represent a significance difference at p<0.05.

The impactofwet conditions oncrop choice and land managementimpacts over 60% ofrespondents. In 10% of cases
the impactis severe, less than the cases reported due to dry or hotweather. The timing ofthe survey mightbe a factor
here, coming atthe end of the ‘hot'2019 (Met Office 2019) summer with 2018 stillin the memory. Nevertheless,
moderate impacts are mentioned by 25% of respondents, 33% in the Rest of England sample and 21% in West Anglia.
The combined responses in thefirsttwo categories ofthe area case studies is very similar at around or justunder 30%
for this impactwith the Rest of England higher at 45%. Chi-square tests showed thatfrequency distributions hadno
significance difference atp < 0.05 forthe 3 regions.

In the case of use of supplementary feed in bad weather this impact is severe in 14% ofcases overall, highestin the
Rest of England sample (19%, n=128) and Somerset (13% n=61) but only 8% in West Anglia (n=60), where 44% said
thisimpactis notapplicable, presumably as they have no livestock over winter. The number registering someimpactis
highestin Somersetand Cumbria at about 70% (70% and 66% respectively) and 72% in the Rest of England sample,
compared to 43% in West Anglia. Chi-square tests indicate the frequency distributions were significantly differentatp <
0.05 for West Angliaand Somerset only.

The two other ‘wet’ related impacts with notable numbers recordingan impactare floodingimpacting onland
management’ (n=379) and flood damageto crops and grassland (n=341). These are shown in thetwo graphs below.

Figure 3.10 Flooding impacting on land management (a) and Flood damage to crops and grassland (b) by Sample group
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Letters & & b represent a significance difference at p<0.05.

The responses for these two potential impacts are marked lower than the preceding ones covering wetweather. Both
have an overall response of under 50% for all levels ofimpacts. In terms of Flooding impacting land managementthe
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impactis mostsevere in Cumbria (n=89) (12% ofresponses) comparedto 2% in West Anglia (n=99). The cumulative
total of all impacts is 51% compared to 28% in West Anglia. Itis likely thatthis would cover periods of extreme weather
such as Storm Desmond (2012/13) thatfell within the five-year period. Chi-squaretests showthe frequency distributions
were a significantly differentat p < 0.05 for West Anglia, and Cumbria only.

Flood damageto crops and grassland is considered to have an impacton 42% ofholdings. In terms of severity, the
impactis mostpronounced in Cumbria (n=79) (14%) and least severe in West Anglia (n=90) (3%). Thetotal forall those
respondents reporting an impactin Cumbriais 53% and 46% in Somerset (n=57) compared to 30% in West Angliawith
42% overall. Chi-square tests show the frequency distributions were a significantly differentatp < 0.05 for West Anglia,
and Cumbria only.

There are a number of other statements offered to therespondents, butthe numbers are too small to reportby the
samplegroup. Housing livestock in bad weather is notapplicableto 97 (23%) of respondents, becausethey did nothave
any livestock. Looking atthose who did reply (n=323), 7% ofrespondents said the impactis severe. The overall impact
is 49% ofwhich 24% was ‘somewhat’, thelowestlevel ofimpact. In Cumbria (n=84) this category is 33%, with overall
impacts reaching 55%. But only 31% in West Anglia (n=59), where 44% indicate this aspectdoes notapply to them. In
terms of flooding as before the responses arelow as theimpact is localised when compared to the ‘wet’ related
statements. Concerning flood damage to infrastructure (buildings/walls/tracks) for 90 respondents (21%) this is not
applicable, leaving 330to offer a response. Ofthese 4% ofrespondents said thatin thelast5 years they had severe
impactwith 37% reporting some level ofimpact. Thisis highestin Cumbria (n=82) where 55% reported some level of
impact, of which 11% was severe. Likewise, flood impacton livestock (stranded/lost)’is notapplicable to 30% (127) of
the sampleleaving asample 0f293 respondents. Ofthese 50 (17%) record any sortofimpactwith the highest
proportion in Cumbria (n=79) at 25%.

The series of statements about wind or cold weather received the lowestlevel ofresponse ofall the statements offered ,
as suggested by the comments in previous sections. Wind damage to infrastructure (buildings/walls/tracks) is
considered severein 3% of cases and ‘not at all’ in halfof cases. Crop loss due to extreme cold is severe three cases
and notallin 72% ofcases and notapplicablein afurther 16%. Animallosses fromextreme cold are similarly rare (13
cases, 3%), as is damage from wild fires (three cases). Finally, cold conditions impacting crop choiceand land
management is noted as severe by seven respondents (under 2%) and notatall by 63% with a further 12% (51
respondents) sayingthis didnotapply to them. Theresponses for all ofthese s fairly even across each sample group
and the responses toolowto reportfurther.

Overall, as in the identification ofindividual types of extreme weather impacting on farming, the level ofimpactfromdry
and hotweather appears slightly greater than for wet weather. It is not possible to weighttheresponse accordingto
timing ofthe survey, and theresults mightbe differenthad the survey been conducted in early 2020, which was the
wettest February sincerecords began. Nevertheless, itis possibleto reportthatfarmers are severely impacted by
extreme weather, and the findings here go some way to showing therange and level ofimpacts.

The nextsection looks attheissue of AES agreements and BPS compliance with regard to the impacts of extreme
weather.

3.4 Impact of extreme weather on AES agreements and
BPS compliance

Impact of extreme weather on AES agreements

Overview of responses

This section focuses on theimpact of extreme weather on AES agreements. All 331 respondents who had an AES
agreement in the last5 years, were asked the question ‘Inthe last 5 years, do you think extreme weather variability has
affected your ability to deliver aspects of your agri-environment scheme (i.e. ELS/HLS/CS)’. Of the 331, 45% (149
respondents) said that weather variability has affected their ability to deliver aspects oftheir AES agreement. Justunder
half (49.6%) say there has been no impacton their AES agreement (164 respondents), with 18 saying thatthey d o not
know.

There is someregional variationin the responses with 56% ofthe Rest of England sample saying thathad been an
impact, 51% of West Anglia, 37% of Somerset and 25% of Cumbria. It is worth reminding ourselves of the different
sampling approaches as this is likely to be behind the differentresponses. Thethree specific areas were chosen
because ofthe known extreme weather events that had taken place there and the sample were sentinvitations to take
part by letter, email or through events and contacts. The Restof England sample picked up thelink to the survey via
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social mediathat was promoting a survey about the impact of extreme weather on AES and farming. So, the latter
sampleis more likely to be a choiceto participate because ofan impactthey had experienced, whereas the former
sample might participate because ofthe invitation. In subsequentanalysis we mightexpectto see the Rest of England
responseto be more pronounced than the other three selected areas.

The link between these initial responses and some basic characteristics reveals that the impact on extreme weather
does nothave a strong relationship with farm size, only in Cumbria are the smaller farms (under 100 ha) likely to say
they that extreme weather has impacted their agreements. Comparing those respondents who had an SSSI on their
holding alongside the AES agreement and thosewho did not. Theresults for this are shown in the graph below.

Figure 3.11 Impact of extreme weather on AES agreements and presence of SSSI by Sample group
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The graph showsthatoverall those with SSSIs are slightly more likely to say that extreme weather has impacted their
AES agreement. Inthe Rest of England sample those with no SSSI are just as likely to reportan impacton their AES
agreement as thosewith an SSSI. In Cumbria, thelowresponse ofreporting an impacton the AES agreement is
reflected in both categories, although those with an SSSI are slightly higher (32% compared to 20%). Thosewho don't
know, highestin Cumbriaat 10%, are mostly those who don’thave an SSSI. In Somerset those with an SSSI are twice
as likely (60% compared to 30%) to say thereis an impact on the AES from extreme weather. It is possiblethatthisis
because the SSSI is Somerset are focused on low lying land thatis prone to flooding. In the previous section, itwas
noted thatIn WestAngliathe responses arefairly even. Itis difficultto reporta pattern here, but itdoes suggestthatthe
presence ofan SSSI can be a factor. For example, we knowthat the presence on a SSSI islinked to the presence ofa
higher more complex AES agreement so itis possiblethe managementrequired is more likely to be affected by extreme
weather.

Nature of impact on AES agreements from extreme weather

Having assessed the various characteristics ofthis group, the 149 respondents were then asked a series of
supplementary questions abouttheir agreementand the potential ways that extreme weather had an impacton the
delivery ofthe AES agreement. The question asked the 149 respondents who said thatthere had been an impacton the
EAS agreement to indicate ‘to what extent you experience the following circumstances in the last 5 years, due to extreme
weather’. A listof8 optionsthen followed, each with aresponseindicating the severity oftheimpact. Due to the small
numbers the response ofthewhole sampleis considered with reference madeto the four sample groups where an
unusual responseisreceived. Thefirstfigurein this sectionshowsthe overall response.

The figure shows that all of the options had impacted AES agreement holders atsome pointin thelast5 years. The
most impacted activity amongst AES agreement holders is ‘weather conditions meant option did not establish’, possibly
because thisis a broad category and notsector specific. About a third ofrespondents (32%) said they are ‘severely’
impacted, with a further 32% saying they are ‘moderately’ impacted. Only 21% are ‘notat all’impacted. There are some
interesting variationsin the four sample groups. In WestAnglia48% (19 respondents) have been severely impacted and
only 8% (3 respondents) notatall impacted, presumably as those in arable would be more likely to be impacted due to
larger areas falling into this category. The Restof England sample closely reflected the overall sample and the figures in
the other two areas are too small to report.
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Figure 3.12 Type of impact extreme weather has on AES agreements by severity for whole sample
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The second option in terms of severity is ‘high levels of pests/weeds on AE land’ with just over a quarter (26%) being
impacted severely and 35% moderately. Only 19% are notimpacted at all, again suggestingthatthis is a widespread
issue for those with AES agreements. In West Angliaa third (32%) said they are impacted ‘severely’and 51%
‘moderately’ compared to the Rest of England sample where only 4% (14 respondents) said they are ‘severely’ impacted.
The highestresponse for severity is Somerset with 39%, but this isonly 7 respondents and there was notroomto
enquiry whatthe directlink to extreme weather was.

The third and fourth options in terms of severe impact covered issues concerning dates: local farming conditions
clashing with AE prescription dates’ and “issue of timing for land management (cutting/grazing dates). Interpretation of
thisis difficult withoutacontrol sample, and so theimpact of extreme weather is unclear but in extreme dry weather
grass would be ready to cut for hay possibly earlier than the dates specified in the option prescription. The ‘local
conditions’ option recorded 17% saying theimpactofthis is ‘severe’ and 30% saying itis ‘moderate’. In the Rest of
England sample the ‘severe’ proportionrises to 22% (15 respondents) with afurther quarter saying the impacts are
‘moderate’. Thelevel saying thereis no impact‘notat all’ is even across all four sample groups. Forthe fssue of
timing’ option 16% said the impactis ‘severe’, with 41% saying theimpactis ‘moderate’. Only 13% ofthe sample said
the impactis ‘not at all’ over the last5 years. Theregional sample is interestingas West Angliarecorded alow response
for‘severe’ (5%, 2 respondents) but 56% (23 respondents) said theimpactis ‘moderate’. Itis likely thatthese moderate
impacts will be influenced by the popularity of differentoptions within each ofthe case study areas. This will be
examined in the nextsection, but thetiming of hay cuts and establishmentof margins and wildbird mixes would be
possible examples ofthis.

The nexttwo options covered issues concern an inability to access land to ‘establish an option’ and to ‘undertake routine
management’. Theoverall response for ‘unable to access land to establish an option’ was found to be ‘severe’ in 16% of
cases with 25% saying itwas moderate. However, 40% said that they received no impact from extreme weather. This
responseisreflected in the four sample groups. Interms of routine management 13% said the impactis ‘severe’ and a
further 25% that it is ‘moderate’, with 29% having no impactatall. The small numbers caveat the interpretation across
the sample groups but Somerset and Cumbria were lower than the overall sample for ‘not at all’, 16% and 6% suggesting
that there was someimpact fromthis aspectin these areas.

The final two optionslook atthe issue of ‘timing of AE work clashing with other farming tasks’and ‘welfare issues for
livestock on AE land’. The issue of clashes between AE work and other farming tasks is felt to be ‘severe’ by 13% of the
total sample and moderatein 26%. The impactis ‘notat all’ presentin 26% ofcases. In Cumbria 11 respondents (61%)
said their AE agreements are ‘slightly’impacted. Theimpacton the welfare of livestock received the lowestresponse
with 8% saying this is ‘severe’and 9% saying itwas ‘moderate’. In 64% of cases there isno impactat all.
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The lastquestion in this section asked those respondents who said thatthere was an impactfrom extreme weather on
their AEs agreement, if these circumstances had resulted in additionalfinancial costto the farm business. The
responses are shown in the figure below.

Figure 3.13 Financial costto farm business from extreme weather impacton AES agreement by sample group
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The figure shows thatin 30% of cases (44 respondents)there has been alarge costand in 60% of cases the costhas
been small. The samples with the highestresponsein the high costcategory are both the larger sample, namely West
Anglia (34%) and the Rest of England (32%). Fourrespondentsin the Restof England sampledid notknow ifthere had
been a cost, so thisresponse does notequal 100%. A consequence ofthis being an online survey, isthatthere isno
opportunity for respondents to add any detail orto indicate whata ‘large cost’'was. Theresponseis the perceptionofthe
respondent, partly as the differentregions selected have very differentfarming sectors. Whatitwas possibleto do was
to comparetheresponse againstother factors, such as farmsize. Perhaps notsurprisingly, those with larger farms (100
haand over) are more likely (35%) to have larger costs as a result of extreme weather impacts. Thisis notably the case
in the Rest of England sample (36%) and West Anglia(39%). The presenceofa SSSI also means that youare more
likely to have a large cost, 39% compared to 28% forthose withoutan SSSI. Itis concerning that extreme weather has a
financial implication for farmers with AES agreements and in a about a third of cases this is a significant cost.

The nextsection focuses on the processes related to AES agreement when the agreement holder need s to adjustthe
agreement.

Outcomes of extreme weather on AES agreements and related processes

This nextset of questions considered the outcomes of extreme weather on AES agreements in terms ofthe changes
required and the processes involved in adjusting or alteringthe AES agreement. Thefirstquestion asked all ofthe 149
respondents who said that extreme weather had impacted their agreement if ‘this related in any ofthe following
outcomes’and they could tick all thatapplied:

. Unable to undertake required land managementoperations within stipulated time

. Unable to fulfilone or more of the required optionsin correctyear

. Required/requested are-sequencing of AE options and management activity

. Required/requested derogation due to extreme weather event

. Required/requested Force Majeure on agreementdue to extreme weather event

. Post eventcompliance requirements required re-instatement to meet requirements.

Of the six options offered, the mostfrequentresponse fromthe 149 respondents is ‘unable to undertake the required
land management operations within the stipulated time’. This impactis mentioned by 46% of the 149 respondents. The
responses fromthe sample group need to be considered with caution as theresponse for Somersetand Cumbria are
from small populations (18 and 19 respondents respectively). The second mostlikely impactaccording to our sampleis
that of being ‘unable to fulfii one or more of the required options in the correctyear’, which was selected by 31% of
respondents.
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Figure 3.14 Did extreme weather result in various outcomes concerning AES agreement by sample group
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The third highestresponse covers theissue of derogations or MTAs, these are the submission of aformal request to NE
to undertake an operation outside ofthe prescribed dates (e.g. to cut hay earlier than the date specified in agreement).
A quarter of the sampleindicated thatthey had required or requested a derogation due to extreme weather’. Such
requests are considered by NE or RPA staff and require a responsewithinaset time. The suggestionhereisthatovera
5-year period aquarter ofthosewho indicated thatthey had been impacted by extreme weather seems important. The
number respondingis 11% ofall thosein this survey who have AES agreements.

Data regarding derogationsunder CSwere notavailable but an analysis of derogations for a10 year period under ES
from 2010-2020 was undertaken. In total there were over 1,100 entries, but derogationrequests relate to parcels rather
than agreements and multiple entries were made for the same agreement in order to cover theland parcels thatthe
derogationreferred too. In thejustification section, there are references to drought (e.g. wishto cut hay on grass field
due to drought, the grass is burning off and needs cutting before the 1st July and Cut conservation headlands due to
drought to help alleviate shortage of winter feed stocks). The latter was requested on 18 differentparcels. Others were
for the extension ofgrazing in the autumn as the droughthad extendedthe grazing season. One such casetook up 90
rows ofthe spreadsheet, detailing each parcel and thejustificationin mostofthese concerned drought conditions.

Using word search and manually registeringasingle count per holding, itwas possible to estimate that there were:

. 24 requests by agreement holders for derogations referring to drought, of which 15 were linked to
concerns aboutthe amount of fodder for livestock.

. Floodingwas an issue mentioned in far more cases, mostly relating to theimpact offlooding and the
inability to undertake work or the need to reinstate aspects related to the AES agreement.

. Of the 163 instances well over 30 were recorded as ‘Cumbria flooding'.

. Very few are derogations in anticipation offlooding or linked to issues of prevention. Some are also linked

to the Farm Recovery Fund applications (see sectionin Chapter 4).

The otherthreeresponsesreceived less than 20% responses rates. Firstly, 19% indicated thatthey had to seek ‘post
extreme weather event compliance required for re-instatement’. A requestfor ‘re-sequencing of AE options and
management activity’ was required in 11% of case. The outcome with the lowestresponse was ‘required/requested
Force Majeure on agreement due to extreme weather event’ and this was mentioned by 9 respondents (6% of cases).
Thisis wherethe agreement holder and NE mutually agree that the delivery ofthe agreement cannotbe met due to
unforeseen factors beyond their control. As a result, there is no consequence for notdeliveringa specific option(s) butin
most case the agreement continues and would be expected to return to normal.
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Thosewho indicated thata change was required were asked a series of questions aboutthe process and how effective
the processes werein meeting the challenge they faced. In total 98 respondents provided aresponse, which is shown in
the figure below.

Figure 3.15 Statements on effectiveness of administrative processes in meeting challenges faced extreme weather (n-
98)
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Looking atthe size ofresponses, the statement with the most useable responses is thatof ‘the process of amending my
agreement was simple’. This was completed by 77 ofthe 98 respondents (79%), with nearly ahalfof thosewho stated a
preference (48%) saying thatthey disagreed with the statement and 23% agreeing thatit was simple. Some further
statistical analysis in Table 3.5 shows thattwice as many people disagreed with the statementthat amending their AES
agreement was simple as agreed, which is significantusingthe Chi-squaretest. The other statement with a significant
response was the process for derogations is considered complicated, which more than twice as many agreed with (24)
than disagreed (9).

There was no significantdifferencein the other responses with exactly the same number agreed as disagreed
concerningthe statementthat the ‘online guidance helped me to respond to these challenges’. The role of NE staff in
assessing the impact of extreme weather on agreements was affirmed in 28 cases and disputed in 18, with 15 remaining
neutral. Only 27 respondents feltableto commenton the issue of Force Majeure meaning that little could be interpreted
from theseresults.

Table 3.5 Further statistical analysis on Effectiveness of administrative processes in AES

Statement % difference disagree | Chi-square Result
compared to agree significance
The process requiredforaForce 2506 ns,p =0.59 no difference between number
Majeure was complicated agreeing or disagreeing
The processrequired foraderogation -63% p = 0.009 more than twice as many
(or MTA) was complicated agreed than disagreed
The process foramending my 111% p = 0.007 twice as many disagreed than
agreement was simple agreed
Online guidance helped meto respond 0% ns,p=1 exactly the same number
to these challenges agreed or disagreed
NE staff assessed the impact of -36% ns,p =0.14 no difference between number
extreme weather on my AE agreement agreeing or disagreeing

ns = not significant at p<0.05.

Overall, the view from those who experience the administrative processconcerning adjusting an AES agreement
suggests thatthe process for adjusting and amending agreements is notsimple and the process for derogations is
complex. Theinformation collected on derogations suggests that many are a result of extreme weather, although the
data is notcollected with aview to further analysis.
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The final three questions in this section asked the 149 respondentsabout differentaspects ofthe environmental delivery
of their AE agreements with a particular focus on theimpactofdates and timings of operations. In this sensethe
responses areall linked. Thefirststate asked ‘do you consider that the timings in your AE prescriptions have a negative
effect on your ability to deliver your agreement?’ In total halfofthe eligible respondents (75 respondents) said ‘Yes’,
28% said ‘No’ and 22% ‘Didn’'tknow’. The responses areclosestin WestAnglia (42% Yes and 32% No). There are
some interesting variations according to the key variables of farm size, land tenure and presence ofan SSSI. These are
shown in thefigure below.

Figure 3.16 Do you consider that the timings in your AE prescriptions have a negative impact on your ability to deliver
your agreement?
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The figurereveals that those with a SSSI are slightly morelikely to say thatthere is an impact, compared to those
withoutan SSSI, possibly reflecting the more sensitive nature ofthese sites and a higher level of environmental
awareness amongstagreementholders linkedto these sites. In terms offarm size, farms which are 100 ha or larger are
far more likely to say there is an impactfrom AE prescriptions onthe ability to deliver. The differences according to
tenure are less clear but those with mixed tenure (some rented and some owned) seemthe most likely to say there are
challenges presented by AE prescriptions. For this question the respondents were able to add further explanation, of
which some examples are:

Some mowing options are too prescriptive, and don't always create the best result;

The prescriptive dates did not allow flexibility in sowing of mixes, which would have been better suited to sowing
when conditions were right, rather than by date;

Late mowing for silage/haylage results in poorer quality fodder and shortage of grazing beforehand.

The second statementasked ‘do you consider that the timings in your AE prescriptions have a negative effect on the
environmental outcomes of your agreement?’ In total 40% ofthe sample (60 respondents)said ‘Yes’, 34% said ‘No’ and
26% ‘Didn’tknow’. Theresponses were closestin West Anglia (39% Yes and 42% No) and furthest apart in the Rest of
England (45% Yes and 27% No). As before there are some interesting variations according to the key variables of farm
size, land tenure and presence ofan SSSI. These are shown in the figure below.
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Figure 3.17 Do you consider that the timings in your AE prescriptions have a negative effect on the environmental
outcomes of your agreement?
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Although overall the response was much closer for this statement, those where there was no SSSI felt that the impact of

the prescriptions was more likely to harmthe delivery ofthe environmental outcomes. As previously, the larger farms felt
this was more likely to be the case as well. Smaller farms were more likely to say that there was notan impact. The split
acrosstheland tenure samples was much more even. Some of the comments made by respondents areillustrative:

Forced into establishing options in less than ideal conditions to meet time frame;
Timing of cutting pollen and nectar [margins] does not lead to best regrowth;
Too much weed for ground nesting birds

The final statement asked respondents if ‘some of the options within your AE agreement have reduced the impact of
extreme weather on your farm/holding. In total 19% of the sample (28 respondents) said ‘Yes’, 64% said ‘No’ and 17%
‘Didn’'tknow’. Theresponses were closestin WestAnglia (32% Yes and 59% No). Therewere no variations according
to the key variables of farm size, land tenure and presence ofan SSSI. Some ofthe comments made by respondents
indicate arange of possible benefits arising from AES agreements, but the benefit of margins and buffers for soil erosion
was the mostfrequent comment, as the firstindicates:

Buffer strips stop excess water reaching water course;

Herbal leys retaining moisture=drought and flood resilience;

Low stocking rate means there is plenty of grazing, though it could mean less hay. In practice the increased
variety of clovers, vetches etc mean the crop carried on growing and was a good crop later on even though the
amount of grass was less.

Whilethe numbers are small, thisis a really positive message for AES and shows the potential for some options to actas
nature-based solutions to challenges on agricultural holdings. The nextsection looks attheissue of the Basic Payment
Scheme and possible impacts of extreme weather on this partofthe agricultural suppo rtsystem

Outcomes of extreme weather on AES agreements and related processes

As well as impacting AE agreements, perhaps morewidespread is the possibility that extreme weather mightimpacton a
farmer orland managers ability to follow the regulatory requirements associated with the BPS. In order to assess this, all
420 respondents were asked ifany of 6 listed regulations jproved challenging to fulfil due to extreme weather-related
issues’. Thelistincluded all ofthe requirementsin BPS such as supplementary feeding, soil management, slurry
storage, water abstraction, the 3-crop rule and keeping land in Good Agricultural & Environmental Condition (GAEC).
The results are shown in the figure below.
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Figure 3.18 Regulatory requirements that proved challenge due to extreme weather
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The figure shows thatnearly half ofthe sample (47%) had notexperienced any challenges in meeting regulations linked
of BPS. Thisishighestin Wet Anglia (53%) and Somerset (57%) and lowestin the Rest of England sample (38%). The
most likely areato cause concern is soilmanagement (poaching, compaction and related soil management
requirements) with almosta third (32%) saying they had difficulties. This is highestin the Rest of England (37%) and
lowestin West Anglia (25%) suggesting thatthis was a widespread challenge. The second mostchallenging regulation is
that of supplementary feeding with 20% identifying this. The Rest of England (27%) and Cumbria (25%) are highestwith
West Anglialowest (9%), presumably as livestock numbers are lower. In terms of ES options, in West Angliathere were
only 19incidents of HR1 (grazing supplementfor cattle) compared to 29in Somerset and 37 in Cumbria. Following the
GEAC rules is mentioned by 18% overall and highestin the Rest of England sample (25%). The three-crop ruleisthe
only regulationwhere West Angliais highest (19%) compared to the other sample groups, outliningthe issues ofa
mainly arable area. Slurry storage is mentioned by 21% ofrespondents in Cumbria. Under 10% in any sample group
mentioned water abstraction with 6% stating this overall. Looking atthe other factors, there is no meaningful difference
by land tenure, farm size or presence ofan SSSI.

All ofthose who mentioned that meeting the BPS requirements was a challenge (220 respondents) were asked five
further questions concerning links with Rural Payments Agency (RPA) staff, process around derogations and online
guidance. Theresults are shown in the figure below.
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Figure 3.19 Statements concerning effectiveness of processes associated with BPS and RPA (n=220)
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Collectively, the responses offer an insightintothe processes relating to BPS with a range ofresponsesto thefive
statements. The onewith the mostvalid responses concerned the online guidance. Here, 17% disagree with the
statement ‘onlinethe guidance helped meto respond to these challenges’, with 16% agreeing with it. Most (40%) are
neutral on theissue. The numbers in the sample groups are small but there is no variation in theirresponse. The next
statement ‘RPA staff understood the implications of extreme weather on my BPS agreement’ is answered by 60% ofthe
sample. Inall 15% disagree with the statement and 11% agree with 33% remaining neutral. Again, there is very little
variation with the sample groups. Thethird statement with the mostvalid responses covers the process for derogations
or MTAs. Here 58% of the 220 respondents provide avalid answer. Of these 19% disagreed with the sample and 8%
agreed with 31% remaining neutral. The gap between agree and disagree remained fairly constantacross the four
samplegroups. Aswith the similar set of questions concerning AES, some further statistical analysis is possible and this
is set out in the table below, which reveals thatthis difference hereis significant using Chi-squared as more than twice as
many disagree as agree with the statement that the process forimplementing derogations is effective and efficient.

Table 3.6 Further statistical analysis on Effectiveness of administrative processes in BPS

Statement % difference disagree | Chi-square Result
compared to agree significance

The process forimplementing more than twice as many
derogations s effective and efficient 127 p=0.003 disagreed than agreed
An RPA officer assisted me with my no difference between number
derogation request 24 ns,p =042 | 5qreeing or disagreeing
The process for derogation was simple no difference between number
44 ns,p =0.15 a . di .

greeing or disagreeing
Online guidance helped me to respond no difference between number
to these challenges 12 ns,p =062 | 55reeing or disagreeing
RPA staff understoodtheimplications _ no difference between number
of extreme weather on my BPS o4 ns,p =0.42 agreeing or disagreeing
agreement

ns = not significant at p<0.05.

This further analysis shows thatthereis no discernible difference in thefirsttwo statements discussed and a similar
response is received for the statement ‘the process for a derogation was simple’ with 17% disagree and 12% agreeing
and 28% remain neutral. Comparison with asimilar statementregarding AES agreements is notstraightforward as the
number saying this was notapplicableis higherin thisinstance butbroadly similar numbers both disagreed and agreed.
Finally, the statement with the highest number registeringanotapplicable response (56%) is ‘an RPA officer assisted me
with my derogation request’. Of the remainder 11% disagree and 10% agree with 23% remain neutral. This would
supportthe widely accepted understanding thatthe RPA operates at a distance and has few on-the-ground officers.

This section has shownthatthe processes associated with BPS have similar challenges to those of AES in that they can
be seen as complex and remote by farmers and land managers. The nextsection looks atthe role ofadvice and support
to farmers and land managers when they considered changes to their AES or BPS agreements.
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Role of advice and support for farmers and land managers when they are considering changes to
AES and BPS agreements

Thisfinal section ofthe online questionnaire was asked ofall 420 respondents and focuses on therole ofadvice and
supportwhen farmers and land managers considered making changes to AES agreements or meeting their BPS
requirements. The firstquestion was a straightforward yes/no question askingthem ‘did you seek advice regarding the
implications and requirements of potential changes to your AE agreement or BOS requirements’. The answers are
shown in thefigure below.

Figure 3.20 Seeking of advice regarding AES agreement or BPS by sample group
80%

a b b
70%

60%
50%
40%
30%
20%
10%

0%
West Anglia Somerset Cumbria Rest of England Total

Yes % No % Don't know %

Letters a & b represent a significance difference at p<0.05.

The figure shows thatoverall 37% (156 respondents) did seek advice but the majority (60%) did not. Therewas some
variation across the sample groups with the Restof England and West Anglia samples highestfor seeking advice (44%
and 43% respectively) and Cumbriaand Somerset notably lower (26% and 28% respectively). Thereverseis true of
those notreceiving advice with ahigh in Cumbriaof72% and lowin Rest of England 0f51%. Chi-squaretestsindicate
the frequency distributions were significantly different atp < 0.05 for West Angliaon theone hand, with Somerset and
Cumbria on the other.

Looking atother factors, those with larger farms (100 ha and over) are much morelikely to seek advice. To a lesser
extent those with rented or mixed tenure and withoutan SSSI also soughtadvice. When looking atthe different
schemes the respondents areinvolved in the leastlikely to seek advice are thosein CS Mid-Tier and ELS, but
presumably this is because the schemes are either quite new (MT) or more straightforward (ELS). The 156 respondents
were then asked some supplementary question regarding who they asked for advice and how helpful itwas on a three-
pointscale of ‘very helpful’, fairly helpful’and ‘notat all helpful’. The responseis shownin Figure 3.21 below.
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Figure 3.21 Whose advice was sought and how helpful was the advice
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The figure shows thatan NE adviser is the most likely source of advicein 62% of cases (97 respondents), and ofthese
the adviceis very helpful in over half (49 respondents). Only 18 respondents said the advice is notatall helpful. Advice
from the farmer’'s own adviser is soughtin 84 cases (54% ofcases) and in three quarters ofthese itis rated as ‘very
helpful’. The role ofother farmers and networks is highlighted as this is the third mostimportantsource of advice with
45% ofrespondents mentioningthis. Ofthese just under half said the adviceis ‘very helpful’and only 3respondents
said it was ‘notat all helpful’.

An RPA adviseris mentioned in 36% of cases with few rating the advice ‘very helpful (10 respondents) and as many
saying itwas ‘notat all helpful’, as fairly helpful (23 respondents). The other responses are for professional
organisations (e.g. FWAG or Wildlife Trust) with 49 responses, most ofwhich said the advice was very helpful (31
respondents); an NEorganised event(34responses); and anon-NEorganised event (30 responses).

This section has shownthatadvice and supportis importantto alarge proportion ofthose who face challenges from
extreme weather and that a wide range of sources are accessed. Thataloneis an interesting findingand itis clear there
isno singleroute for advice and supportin this area, increasingthe need fora more coordinated response.

3.5 Discussion

This chapter has shown thatthe approach of selecting areas with aknown experience of extreme weather according to
the Met Office (2020) was worthwhile. The number of responses (420) was statistically robustwith a Margin of Error or
under orcloseto 10 in all three study areas, with an additional 154 responses covering therestof England. As with
many surveys concerning AES agreements, the farms were larger than official Defra figures for all commercial holdings.

A higher proportion ofrespondents were in AES agreements (79%) than the highestnational estimate (70%), which is
nota surprise given theaimand intention of the survey was to assess the impact of extreme weather on AES
agreements. The most common AES agreementwas ELS (46%), followed by MT (36%) and HLS (30%) with HT on
10%.

Selecting areas with records of extreme weather also secured a high proportionwho h ad experienced differenttypes of
impacts. Over 70% reported experiencing extreme heat, 65% extreme wet, 68% unseasonal weather and timings (e.g.
early spring or warmwinter), 57% droughtwerethetop four factors.

In terms ofthe directimpacton the farming business ofthe 420 respondentover 90% had experience atleast one event
overthe last5 years. Justover a third indicated thatthey had experience one severe eventand 72% had experience at
least one moderate event. It would therefore appear, that the impacts of extreme weather on farming are evenly
distributed and widespread. Theimpactis mostpronounced on the majority of farmers but larger farmers are more likely
to be impacted by severe events.
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The impact ofthese eventsis most likely to be on crop choice and damageto crops fromheatand dry weather or a lack
of water to sustain crops. Wetweather also had an impact. In 30% ofcases the costof these impacts was felt to be
‘large’ by the respondents and in 60% of cases there was a small cost. Onlyin 10% of cases was there no costto the
farm business. The presenceon an SSSI was also a factor, as it is likely thatthese sites are more sensitive to extreme
weather and those managing more aware ofthese impacts. In nearly a fifth of cases the agreement holders could
identify AES options thathad made the holding moreresilientto theimpacts of extreme weather. The nextsection will
look atthe impact of particular options and associated dates in more detail.

On the issue of prescriptions, aquarter ofthose who had been impacted by extreme weather indicated that as a result
they had ‘required or requested a derogation (or MTA). The suggestion hereisthatover a 5-year period aquarter of
thosewho had been impacted by extreme weather needed a derogation or MTAto resolvethingsis important. This
corresponds to 11% of all those with AES agreements. However, the processes associates with AES and BPS, such as
derogations and MTAs, are both seen as challenging and the majority find them complex and time consuming. The
presenceofadvicein AES is seen as helpful, and the online guidanceis as likely to be positive asitis negative.

The nextchapterlooksin detail atthe in-depth interviews with agreementholders and advisers.
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4. In-depth survey of farmers and
advisers

Key highlights

e Farmers and AES agreement holders are aware of the changing patterns in weather and
increasingly volatile nature of localised weather events.

¢ Regional and yearly variations in phenology are not accounted for in some national AES
prescriptions.

¢ During and immediately after extreme events the priorities foran AES agreement holder is
the farm business (e.qg. livestock) and its infrastructure (buildings).

e Agreement holders and advisers offered a few examples of instances when dates linked to
prescriptions of certain AES options work against the desired environmental outcomes.

e Some farmers are asking for at least one derogation ayear, while others are not requesting
a derogation as the process takes to long to grant the request and is not rooted locally.

e Drought and heat are factors that have a widespread affect across England with specific
impacts on different farming systems, flooding and wet extreme events tend to be focused
more in the North and West.

e The type of soil and its management are key factors in reducing the impacts of extreme
weather. Increased soil functionis able to retain moisture in times of heat and drought and
higher soil porosity helps reduce the impact of surface run off.

e Extreme weather does impact the effectiveness of dates for tasks such as the cutting of
rushes and grass for hay, in some years the dates are too late suggesting that a more
flexible approach might be more beneficial for meeting environmental outcomes.

e Establishment of some options can be challenging but peer-to-peerlearning and knowledge
exchange and the assistance of a local adviser helps alleviate these.

e Advisers and agreement holders favour the ability of local NE advisers to agree minor
changes to AES agreements at the local level (e.g. earlier cutting dates).

e The current derogation system works reasonably well, for major change in the AES
agreement, e.g. changing the sequencing of works and location.

e Extreme events benefit from being handled centrally to agreed criteria that are implemented
locally, based on the current Farm Recovery Fund.

4.1 Sample characteristics

Overview

The in-depthtelephoneinterviews were undertaken atthe start of 2020 with 28 agreement holders, as well as, 9 advisers
and agronomists. Mostwere in or covered the case study areas but other parts of the country wererepresented. In
summary thosetaking partcould be splitinto 16 upland (12 Cumbria and 4 Dartmoor), and 12 lowland (11 different
counties across lowland England ofwhich 10 are in the South) agreement holders with 2 national or regional advisers, 4
advisers covering upland areas (Cumbriaand North Pennines) and 3 covering lowland (Suffolk, Hampshire and
Somerset). The agreement holders were selected on the basis of self-nominationin the online survey followed by an
assessmentof their experiences in order to provide robustresults on geography, AES schemes and impact. The
advisers selected fromthe pool were those that had assisted with the sample boostforthe online survey.

The aim ofthe interviews was to elicitmore detailed information concerning the impact of extreme weather on the farm
and their experience of AES processes. This narrative oftheissuesinvolved atthelocal level has been linked to climate
data and trends. Theintention ofthe in-depth interviews to focus discussions about particular options and prescriptions
proved to be challenging over thetelephone in the time available and the time difference between a particular event, the
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AES options and associated prescriptions linked to the eventand the interview. Nevertheless, some specific examples
were received and theseillustrate the challenges faced by farmers delivering AESin changingweather patterns and
events. Theinterviews also provide an opportunity to explore agreementholders and advisers’ awareness and response
to the more gradual patterns of climate change and the timing of ecological processes analysed in Task 1.

This chapteris structured as follows:

e Assessing thetrend for everincreasingly early springs, which is clear fromthe phenology data, and how s this
impacting agreementholders and advisers;

e Theimpactofvolatility and unpredictability of weather and the impacton agreement holders trying to deliver
AES. This section includes looking at dates and subsequent clashes with prescriptions; and

¢ Incidents of extreme weather and howthe process within AES works and is supportboth internally and through
other avenues. This includes assessingtheimpact on the farmer/agreement older and the AES itself.

4.2 Gradual changes in weather patterns on agreement
holders and advisers

Regional changesin phenology

In Task 1, outlined in Chapter 2, the projectshowed the changes across arange of species and thelink to AES at a
national level revealing the level of change over a30 year period. Some of the data included amargin of error for earlier
emergence or nesting dates asthe BTO data is only available at a national level. However, regional analysis is possible
for the three study areas (Cumbria, Somerset and West Anglia) using the Nature’s Calendardata. The aim of thisisto
illustrate that there is variation year on year in a relatively short period andthatthereis additional regional variation within
years. Both of these could prove challenging for AES prescriptions, which are set nationally and apply atthe same level
each year. Toillustratethis, the projecttook two spring events, the emergence of hawthorn and firstdate of frog
spawning. Thefull analysisis contained in Annex 6, and here we focus on the key differences for these two events
acrossthethree study areas.

Hawthorn

A widerange ofdata is available on bud burst (Murray et al 1989 and Mijnsbrugge etal 2015) but there was consistent
data in each of the three study areas for Hawthorn,a common plantfound in mosthedges. Itshould be noted (see
Jones et al. 2002) that Hawthorn hedges are very widely planted on farmland using nursery stock fromavariety of
provenances andthatbud burst and flowering date are stronglyinfluenced by the provenance ofthe stock. This will be a
factorin the regional analysis for Hawthornis shownin Figure 4.1. The figure shows, for each year, the timing of the first
recorded hawthornbudburstin Cumbria, Somerset and West Anglia. The left-hand axis shows the day number (January
1 =day 1) and the red line shows the date (28 February) when land managers must end hedge cutting and tree cutting
operations. Thenumber ofrecords varies across the three study areas and from year to year dependingon reported
observations.

The figure shows thatthe mean level ofthe firstobservation is mostly aboutthe cutting date for each study area,
although on two occasions West Angliadoes come below this linein 2002 and 2008. Focusing on thetwo aspects this
section prioritising, firstly, is there yearly variation over the time scales? The answer is yes, with the mean first
appearance dates differing by over 20 days for all three study areas from 2001 to 2018. The second areawas regional
variation. Forthe mean firstappearance date the normal pattern is for West Angliato be earlier than Somerset and then
Cumbria. However, thereis considerable variationon thefirstappearance date. Nearly all these dates are earlier than
the AES cut-off date and in 2008, 2010 and 2017 Cumbria recorded adate before the other two case study areas.

Therefore, this shows for hedge managementthere will be occasionsin all three study areas where managementis
permitted but hawthorn buds burstis occurring. However, this is notconsistentyear on year nor according to geography.
A fixed date approach for the ending of hedge managementwill be problematic.
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Annual and regional variations in the date of first observed Hawthorn budburst
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Figure 4.1 Nature Calendar budburst date for Hawthorn in Cumbria, Somerset and West Anglia.

The second exampleis thefirstspawning date for the Common Frog.

Common Frog

Nature’s Calendar data recording thefirstobserved frogspawn were analysed for the three study areas. Figure 4.2
shows, for each year, the mean and earliesttiming ofthe firstobserved frogspawn in the three study areas. The left-
hand axis shows the day number (January 1 = day 1) and the red line shows the date (31 March) when land managers
must stop ditch maintenance operations. The graph shows the majority of observations occurring within the ditch
maintenance period, suggesting the ditch management period overlaps with the likely appearance offrog spawn.
Although notrecorded here, the number ofrecords varies across the three study areas and from year to year depending
on reported observations.

Focusing onthetwo areas examined in this section, firstly, is there yearly variation over thetime scales? The answeris
yes, with the mean firstappearance dates differing by about 18 days in all three study areas from 2001 to 2018. The
second areawas regional year on year variation. Thesolid lineis the mean earliestdate and, in each year, Somerset is
earlier than the other two case studies, which are very similar. The dotted lines show the earliestrecord of spawning in
all three study areas. In most cases Somerset is the earliest but in 2006 itis Somerset and in 2009 and 2014 it is West
Anglia. All of these dates are considerably earlier than the 31 March date when ditch managementis required to stop.
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Figure 4.2 Nature Calendar spawning date for Common Frog in Cumbria, Somerset and West Anglia.
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Thesetwo examples showthat thereis nota consistent pattern in recentyears, even if the trend is towards early
emergence and there is also regional variation year on year so while southern case studies tend to be firstit is not
always the case. Both ofthese factors are importantwhen considering national fixed dates within AES option
prescriptions.

The nextsection looks atthe level of awareness of changes in weather patterns among AES agreement holders and
advisers.

Awareness of changes in weather patterns among agreement holders
and adviser

In terms ofthe discussion with agreementholders and advisers, the mostcommon factor was that springis akey pointin
the farming year. As these quotes illustrate:

Spring is the real breaking point for this farming system. [Upland AH 100% grass]
No [spring] grass growth on flooded fields. So, | rentin some land and graze sheep elsewhere. [Upland AH]

Persistent early springs has an impact on hay quality and mid-late July is too late to cut for hay. [Lowland beef &
sheep farmer]

There is also arecognitionthatthetrend of warmer and wetter winters has set in as these quotes suggest:
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The weather keeps getting milder and wetter we don't get any frosts.[Arable farmer Oxfordshire]

Change in weather patterns with milder and wetter winter with dryer and warmer summer. [Arable farmer
Lincolnshire]

Milder climate with longer and wetter winter. When the rain comes it is bigger amounts than ever. [Dartmoor
sheep farmer]

The final quote notes theincreasingly volatile elementto weather and this is causing some farmers to find ways to adapt
as this quote suggests.

Adaptation to the weather conditions as well as global warning with a switch to no drill organic farming and
various associations experiments (barley and peas). Built in resilience by retaining moisture and improving soil
structure. Helps in wet or dry conditions. [Lowland AH]

The advisers note that extreme events, such as Storm Desmond, putthe more gradual changes into perspectivein terms
of theoverall change.

Significant increase in wilingness following Storm Desmond because of the consequences on well-being of
livestock. ... some can see ELMs as way forward. 'Farming for carbon or water' is how one put it.

Farmers are very aware of CC and increasingly so. [| was] involved in GHG about 10 years ago and no interest,
but people calling us to do this now.

The lastcomment suggests that some aspects of climate change, such as a need to tackle greenhouse gas (GHG)
emissions are moving up the action listfor farmers, the more general changes may notbe. Thereis anincreaseinthe
housing of livestock over the winter months butthis is notalways attributed to climate change, as much as itisa link to
increased productivity and specialisation within farm businesses. Thereis of course regional variation and fluctuation
throughoutthe year and one way ofassessing thechanges over afiveyear period isto look ataverage monthly
temperatures. The nexttwo graphs show datafor the North Westand the East of England, showing evidence of between
year variability such as occasional early springs and high summer temperatures.

Figure 4.3 Average monthly temperature North West England 2012-2017
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Figure 4.4 Average monthly temperature Eastern England 2012-2017
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Although the monthly average temperature does reduce some of thelocal variations, itis still possible to see some
instances of warmer springs (2012) and colder winters (2013.). The warmer spring is more noticeable in the East of
England dataand the colder winterin the North West. Warmer autumns occurin 2015 and the hotter summers in 2013
and 2014. However, what is clear fromthe monthly averages is thatthese are notconsistentin any way so it is relatively
easy to understand the comments ofthe respondents in terms ofrecognising the trend but notexpecting iteach year.

Impact of gradual changes in weather patterns on AES agreements

As illustrated in this section, throughoutthe interviews there were general comments about the shifting ofthe seasons,
most notably earlier springs and warmer wetter winters. This survey focussed on extreme weather, and one
characteristic ofthe responses was that such events can now happen atany time ofthe year as they did notcorrespond
with the anticipated patterns of weather. The combination of comments being on extreme weather and the distraction of
discussing ‘weather’resulted in it being difficultto determine if weather patterns impacted AES agreements in any
meaningful way.

There was one exception to this, whichillustrates the gradual shiftof weather patterns and the impacton AES
agreements. The quotes that follow are from interviews with one agreementholder, supported by his NEadviser over the
past25 years, who demonstrates the impact oflocal climate change on farming and the shaping of 3 different AES
agreements. The AES adviser has remained the same throughoutand has withessed the changes the farmer has had to
make over thistime. As the agreement holderillustrates here:

Gradual change across three AES. In ESA were wildflower meadows and wetland meadows. Then started HLS
in land for breeding waders and wet grassland but reduced stock. New CS HT scheme is third one on this holding
is based on creation of fen and wetland and planting more woodland. Seasons have changed and land now so
wet it needs to be accommodated. Will be environmentalist if there is a programme to help me sustain a
business! [Upland AH]

The impactacross 30 years in this partof the country means thatthrough AES the farmer has had to adjust his business.
The locationcloseto the coastin a strong tidal areaand closeto upland areas means the land is liableto flood. This can
be quick, dramatic and lastfor a sustained period oftime.

Our stocking pattern takes account of the tides and weather. High tides mean the river water coming down can't
go anywhere so fields do flood but get warnings. Can lose 120 ac of land under water at any one time. Lived
with this climate change over many years but it is getting wetter for longer now.

The changes have had an impacton the number of livestock the holding can sustain, butthere are some additional
benefits.
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We had to cut back on stock as [the land] can't hold so many even though it is fertile as peat. Down about 50%
on sheep and cattle back 20% and will cut back more. But getting more per unit as improved the sheep weight
and better animal welfare.

Even with these changes some operations are difficultatany time of the year

Land on this farm wetter now than it has ever been. August used to be a dry month but not in last 10 years - wet
and very wet sometimes so major change. 1 day’s rain needs 7 days dry here before | can get back on land.
Some so wet | can't go on with quad bike. Farm on raw peat so can't mess as it won't mend. Have a little tractor
60hp now to get some work done for the AES agreement as less damage. Itis the flexibility to go and do tasks
when the land is ready not when the dates on agreement say.

This changein the weather pattern has an impact on the AES, as this quoteillustrates:

Seem to go for a derogation each year now. Can try and wait but can't always do that as the chance goes and |
want to make the AES work. Not repeat on same issue but mostly in the same area about dates and when | can
access land.

The issue about derogations and timing will be picked up later in this section butit worth noting here the agreement
holder desireto meet the intention ofthe AES agreement whilstnotingthatthe restrictionsofthe AES are notproviding
the supportheislookingfor. The nextsection looks atregional changes in phenology and italso picks up ageneral
recognitionthatthe climate is changing.

The nextsection looks in more detail atthe impact of extreme weather and how agreementholders respondto such
events.

4.3 Extreme weather and delivery of AES

This section assesses theimpact of extreme weather on agreementholders trying to deliver AES. The interviews did
thisin a number of ways. Firstinterviewees were asked about their experiences of extreme weather in a range of setting
and this was followed by a series of questions linking this to the delivery of AES.

Severewet or flood events

While many ofthe agreement holders noted thatland was wetter, several had experiences of severe flooding and
outlined theimpactthis can have on the farm business. These quotes illustrate the range ofimpacts:

The 2012 downpour destroyed infrastructure of the yard and fields. About 200 tonnes of gravel had to be moved
out of the yard.

Recent events caused landslides, taking out roads on the farm making areas inaccessible and needing repairs.
Having to move sheep from the moors in winter, combined with the floods, this has caused the home farm fields
to be more damaged then they would have been.

After the storm the sheds and bedding were wet and the farmhouse was flooded. Bit and pieces the fields were
poached or turned into peat’. Feared for overflowing slurry pit as too much water and not a possibility to spread it.
Some hedges and walls were knocked down and some streams banks washed away.

Can lose 120 ac of land under water at any one time. Lived with this climate change over many years.

In 2005 we had dreadful flooding up to 1.5 m in some parts, everything was ruined and the fields were not
accessible for weeks and spoilt.

Flooding events after heavy rainfall in 2006, 2009, 2011, 2015. Sometimes have more than 24h uninterrupted rain
resulting in waterlogged and poached fields.

About 70% of the enclosed land will be flooded at least once in any year. Less land available to graze cattle and
sheep.

They showtherange of impacts to buildings and infrastructure as well as the land and the impacton livestock and crops.
The area of land involved will mean a knock on impacton areas notflooded and the subsequentdecisions throughout
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the year. The advisers were able to provide an interesting overview to the agreementholders’experiences as these
three examples show:

Localized floods events prevent farmer from accessing their land. It is not possible to graze, to apply slurry or to
work on the land. Some damages to infrastructure and building of the farm can be sustained. Some erosion and

some habitat lost.

Flash floods that basically washed away everything that was in their way. Including fodder (bales, hay...) walls,
trees, livestock, buildings... The damages were heavy and it meant that people had little to keep going. The heavy
rains during Desmond meant that slurry storage were overloaded and were too full to cope with the amount.
Either sell some cattle, buy some straw or spread slurry in bad conditions (BPS problem).

Some farmers have land that floods all the time, this part of land is flooded all the time, alter their cropping if
susceptible to flooding. They have a choice, reduce the number of stock, take some more land in.

Challenges within AES

The main challenges for such eventsin terms ofthe impacton the AES agreement are varied.
At its most extreme there is an impacton the currentagreement or subsequentones as this agreementholder indicated:
Flooding damaged grassland and habitats, the scoring would have been bad meaning a reduced payment.

Main issue is that capital works can't be completed as access the land is not possible. Can't cast up banks if
getting to the area will cause more mess than is necessary. Contractors can't get work done either.

Rotting fence posts under some schemes, huge investments and now no good and puts large bill on farmer as
not covered for second grant.

In thefirst quotethere is clearly a concern about subsequentagreements but the presence ofthe Farm Recovery Fund
(see section below) means thisis unlikely under acurrentagreement. In subsequentagreementsthe hopeisthat
differentoptions would be available either for restoration or creation of appropriate features and habitats.

The second quote makes references to the land managementtasks with a set window such as hedge cutting or ditch
management. If the land istoo wet over consecutive years itis possible that some management functions will not be
carried out. Where contractors under asignificantamountofthis work thereis quite a pressure on themto fitin a large
amount ofwork in a small window. In such circumstances achangeto the agreementisrequired.

The final quoteraises the impact oflong-term wetweather on some capital items and the additional factor that this
reduces the duration of their useful life. When thefence posts need replacingthey arenoteligible forfundingas this
would be a ‘second’grant.

Severe heat or drought events

There have been several incidents of severe heat and droughtin recent years and this has an impacton the farming
system as well as the AES. Some of the incidents are over a shortperiod while others are more prolonged periods
withoutrain. A range ofimpacts were mentioned as this selection of quotes illustrates.

15% of the planted trees died every year (woodland management has always been part of the farm). Had to be
replanted the following year.

Due to drought and excessive dry conditions we have stopped or reduced cultivations so now direct drill crops
and use cover crops more. Also changed rotation so it is more mixed and has different driling timings. Have
more spring cropping which didn't do until 4/5 years ago. This gives use more options to tackle weeds. Overall,
we have diversified the business so not all eggs in one basket. Autumn crop is normally better return than spring
but weather dependant. This autumn was wet so not got all done. But spring cropping will be challenging this
year. Environmental side [to our business] is the same. We now do spring and autumn establishment of margins.
First thing to grow is the weed not the seed. These changes are permanent in order to adapt to weather but will
tweak if things don't work.

The firstquote shows the impact of heat and extreme weather on trees, which was notpicked up in such a specific way
in other interviews. The second quoteis adetailed explanation of what many farmers are doingor consideringin terms
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of thewider changingto their practices as they adjustto changing conditions. Key to this outlineis treating soil differenty
so that its porosity increases during wet periods and moistureis retained for longer to sustain crops during dry periods.

The advisers noticed similar patterns across the farms they worked with, particularly around the establishment of margins
and farmland bird plots.

Spring establishment of crops - wildlife flowers or seed plot deemed impossible or delayed. Difficult to plant the
cover crops at the end of the summer because of the rain or drought. Weed outburst that need addressing on
low input land. Floristically rich margins need to be topped up in October, were not able to do it.

Drought meant it is tough to plant cover crops and bird plots as well as a drop in yield. Problem for cutting grass
too.

Thesepresentchallenges forthe delivery of AES in droughtand excessive dry conditions.

Challenges within AES: derogations and MTAs
Oneofthe key challenges hereis the length oftime derogationstake if an early hay cut is required or a margin requires
some additional work in order to establish, as these quotes illustrate:

For drought-stricken hay meadows, useless due to the length of the derogation process.

We struggle to establish options, esp. pollen and nectar margins. Topping is an issue. Needs to be within the
date but not always best time with weather. If weed flowers not there then cutting is wasting my time but meets
date of scheme. Or if there are flowers you want then need to delay cutting so they help pollinators and seed. In
birdseed mix need to be careful the weeds don't germinate as will then have bigger burden. Need damp spring to
make them germ and then can cultivate and avoid using herbicide.

Have in past asked for derogation - but not bothered more recently. | make the decision at the time and not wait 4
weeks, Can't call the person in Cambs now as they are not there. (West Anglia agreement holder)

The lastcomment of ‘notworrying abouta derogation’was mentioned off-record by others. In one case the agreement
holder keptarecord ofthe date and the reasoning ‘in case people asked’. There seemed to be two separate issues at
work here. Firstly,through experience agreementholdershad found that confirmation of derogations(now called MTAS)
takes too long to comethrough. In essence, they are meant to be swiftas they are intended to cover unexpected
situations. However, ifyou wantto trim rushes early as you can see they are in flower before the cutting date, waiting 4
weeks for an answer is notgoingto help the situation. In essence, the quote shows that agreementholder wanted to
deliverthe purpose ofthe AES rather than abide by the letter ofthe option prescriptions.

The second issueraised in the quoteis about who the agreement holder speaks to when they discuss the need for the
derogation. Thereferenceto the lack of a local adviser and this relates to a recentchangein how requests for
derogations are handled. All enquiries relatingto AES are now handled through the RPA, who took over the of AES
schemesin 2015. The RPA then decideifthis needs to be handled by acentral Farmland and Conservation Team
within NE. If the query can be answered by the central team it will, if notit then itis sentout to the advisersin thelocal
area teams to deal with. Exactly how MTAs are currently handledis notthe purpose ofthis report, butwhat is clear is
that the agreement holder’s perception is thatthey take too long for outcomes to be received and the process is too
centrally driven. Thefeeling of advisersand agreement holders isthata morelocally driven process would lead to
quicker and more effective outcomes for them and the environmental outcomes in the agreement.

The wider derogation available in extreme hot weather such as 2018 was mentioned by some advisers

For the drought [in 2018] under NFU lobbying and through NE officer project, a derogation was asked for. But it
took 6 weeks to be validated and was therefore useless when it arrived. Too much bureaucracy.

Grassland cutting dates as well as grazing are tricky in drought conditions. Prescription dates too tight, need a bit
more flexibility. A lot of nervousness amongst the farming community.

The second quote froman adviser suggests that the issue of dates extends beyond wet weather and is a general
concern regarding the managementofland under AES. The nextsection looks atcomments relating to extreme cold.

Severecold and wet events

Linking to weather patterns

As with the phenology and average monthlytemperatures, it is possible to look atthe monthly rainfall data between the
differentregionsin order to showtheimpactofregional variations in weather patterns. In terms of projectdesign, the
intention was to assess the impact of extreme weather on AES agreements in areas known to experience such events.
Monthly datarelating to rainfall is helpful in linking both wetand dry events. The nexttwo figures showthe precipitation
levels for the North West (covering Cumbria) and East of England (covering West Anglia) between 2012-2017.

54



Figure 4.5 Monthly precipitation North West England 2012-2017
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The figure shows heavy rainfall in Nov and Dec 2015 as well as wet summer months from June-Sep and on to Dec in
2012. The level of rainfall in December 2015 is extreme, four time the amountthat fell in 2016. It is worth remembering
that these are average figures for the region, however, the Met Office did record flooding in Cumbriafrom 4-6 December
2015, while also noting thatitwas the warmest December on record. In other months thereis little rainfall, such as in the

Spring 0f2017 during Aprand May. Thereare 16 months wherethe rainfall exceeds 150mm and 7 where it isunder
50mm.

Figure 4.6 Monthly precipitation East of England 2012-2017
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The data for Eastern England is marked differentwhen shown usingthe same scale. In the 5 years 2012-17 there are
no months with over 150 mm and only 4 months where the levels were at orjust over 100 mm. Interms oflowrainfall 33
months, meaning 45% of the months in the six-year period, had levels ofrain under 50 mm. Weather may have been a
factorin 2012 with April, June and July recording levels of 100 mm ofrain and so establishing spring crops and
managing all crops mighthave been challenging for some on clay soils. There are many dry months, but in terms ofa
sequence 2017 started with 4 months offering less than 50 mm of rain and 2012 did the same for thefirst 3 months.
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Rainfall data is useful in showingthe yearly and regional variations inweather patterns. However, there is a local impact
that is lostand extreme weather events linked to rainfall (flooding and wet) are known and have been shown by the
onlinesurvey, to have a very localised impact.

Severecold events

The overall trend is for areduction in the number of frostdays and instances of severe cold (Met Office et al 2019),
however, as was experienced in the ‘Beast from the East’ it is still a type of extreme weather event that England will
experience. For the most partsevere cold for mostfarms meant livestock were housed inside for longer, more difficultto
feed and time was taken checking livestock and repairing equipment. Both ofthese have costimplicationsin terms of
extra feed, loss oflivestock and new parts for machinery. Crops might be knocked back butcould recover but might still
impactthe overall yield. Forsheep farmers one concern is alate cold periodin Aprilthatimpacts lambing, as this quote
illustrates.

If cold and late in April then the impact is to stop grass for lambing. Worry with beast from the East is after sheep
turned out but no grass or poor nutrition so sheep need feeding. This increases costs and might not be allowed.

We had to re-establish crops and margins when cold and wet spring hit last year, did this 3 times - if want good
outcome. | could do it once if you can live with the bad outcome. Need to treat [margin] as a crop.

As such there are limited impacts on AES. The final pointrefers to establish margins and the same pointwas made
underthe heat and droughtsection. Thisis noted as achallenge thatwill have costimplications, either in terms of
getting itright, as above, orif the options are notup to the expected standard.

Linking to weather patterns
The nexttwo figures compare the data for the North West and South West of England from 2012-2017

Figure 4.7 Number of days with ground frost North West England 2012-2017
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The figure shows that the start of 2013 was exceptionallycold and this continued into May. If youadd the months Oct-
Dec 2012 to the 2013 months this was a prolonged cold period with over 10 and up to 25 days with ground frostfor 7
months. The nextyear 2014 has fewer ground frostdays from Jan-May, notably so in April and May.

The nextchartshows the figures for the South West, rather than the East of England in order to show differences with
the warmer maritime climate that dominates there.
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Figure 4.8 Number of days with ground frost North West England 2012-2017
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The graph for the South West, using the same scale, shows no monthswith over 25days of ground frost, However the
winter of 2012-13 is as cold as it was in the North West. The winter months of 2015 were warm with under 5 days of
ground frostfrom Oct -Dec but the spring of2014 does notstand out as being warm in the South West as much as it did
in the North Westas being warm.

Thisisthelast of theregional weather comparisons, so itis worth reflecting back on the differences highlighted and the
likely impacts on AES delivery. Firstly, whatthe maps have highlighted, even atan averaged regional scale, is thatthe
three case study areas (Cumbria, Somerset and West Anglia) represented contrasting climate hazards overthe past5
years including drought, flood, heat, cold and wet. Whatit has also revealed is thatthere is a prevalence of extreme
weather in areas where youmightnotexpectit. Forexample, in Cumbria where agreement holders and advisers
reported thatdroughtand heatimpacted on farming and AES delivery. When selectingthe case studies, itwas
anticipated that West Angliaand Somerset would be impacted by heat and droughtso itwas interesting that Cumbria
also reportsimilar levels ofimpactfromthese weather extremes.

The reverseis notthe case though, with theregional weather patterns not showing examples of high rainfall in West
Angliaand theagreement holders and advisers did notreportthis. Therefore,itwould seemthat droughtand heatis a
large scale impact coveringmuch ifnotall of England. Whilethere are differences between the case study areas the
impact of these extremes is felt in wetter areas, such as Cumbria. The timing ofthe extremes in importantand its impact
will be different. In Cumbria thereis less emphasis on the establishmentofcrops orthetiming of harvestbutmore
related to cutting grass for forage or the amount of pasture for grazing. In this sensein all areas the agricultural systems
are adapted to optimum levels ofrainfall in order to meet the needs of livestock or anticipated yields. In time of drought
and heat rainfall is reduced then this may be a challenge to both farming systems and AES agreement even if it remains
‘wet’ relative to drier parts ofthe country.

On the other hand, flooding tends to be localised as this is caused by intense events that exceed the local capacity for
managing rainfall. Inthis sensethe greatestimpactwithin the case studiesis in Cumbria, with some events in Somerset
but hardly any in West Anglia. Theimpactof extreme wet weather was more widely spread and this has a similarimpact
on farming systems as droughtand heat, as it prevents the farming systemrom operating atits optimum level.

There isa common determinate in all of this discussion and thatrelates to soil. Thetype of soil and howitis managed
does make a difference and this is something thatis considered further in the discussion and the final chapter.

The nextsection looks atthe agreement holders’ comments on unusual weather patterns and the link to AES
prescriptions. Thefirsttwo examples are the cutting dates associated with the managementof rushes and hay cutting
dates.
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4.4 Unusual weather patterns and agri-environment
experiences

Impact of an Early Spring

Management of rushes

The agreementholders and advisersnoted some key issues concerningthe management ofrushes when there was an
early spring. Under the make options for this, HK4/ EK4/EL4 Manage rush pastures (ES) and GS16 Rush infestation
control supplement (CS), the prescriptions state that thereis no cutting of rushes between 15 March and 15 July. The
intention hereis thatthis is potential land for breeding waders and restricting cutting outside these dates means thatthe
nesting season will not be disturbed. However, dense rush will mean that the land is notattractive to breeding waders so
the amountof rush needs to be maintained at a low level. Climate change can impacttwo aspects ofthis. Itis possible
that the breeding dates of any waders in these fields will be earlier as a result of warmer springs butalso thatthey might
attempt to have 2 broods. Also, the warmer springs might mean that the rush flower earlier, which would impacton the
effectiveness of cutting after 15 July. Recent reviews of Google Earth images suggestrush cover has increased over a
13 year period (Ashby etal 2020).

A number of agreement holders mentioned having challenges with rush management as this quote illustrates, noting that
access to fields can be difficultas the land is wet many times throughout the year.

Rush is anissue in the wet, marshy fields; given the need for mechanical control here it has proven difficult to
keep on top of rush as the marsh is often too wet for machinery to access the land. [Upland agreement holder]

Oneadviser and two agreement holders mentioned quite extreme examples that by keeping to the date the agreement
holders were actually making the situation worse as by mid -July therush had seeded. The subsequentcutting only
helped spread the seeds meaning the situation was worsethe next year, as these quotes illustrate.

Yes definitely, breeding waders here as not allowed to control rush before 14th July but when we do they are
seeding and so all we are doing it helping them spread. Need date in May as best time but scheme says no as
the waders are breeding but in reality, they have gone by then. [Upland agreement holder]

[1] had issues with rush control, can't cut until 14th July. Had agreement changed to mid-July (so from 10th in my
mind) and last year | got on the land on 10th and cut 95% of required land by 18th.

One | come across most often is related to cutting rushes (soft rush especially) and link to nesting season dates.
When dry enough to cut the rush, best early before it flowers and sets seed. But farmers can't before a certain
date, so it sets seed and spreads then too dense for birds to nest. [Upland adviser]

The agreementholders are aware ofthe reason for the date but, as the firstagreement holders indicates above, any
breeding birds have flown in an early spring. As another upland agreementholder suggests, maybe the answer is to:

Allow the farmer to assess for ground nesting birds - if none let them take action against rush.

The phasing ofthe rush managementoptions is also something to consider, as they should be undertaken every 4 years.
In this sensethey will happen twicein a 10 year agreement but the experiences ofthe agreement holders suggests this
in the same way, so having some flexibility between years would permittasks to be moved to years when the
environmental benefits ofthe options are likely to be met.

Options need tweaking so they can deliver, some quite dramatically too. The cutting and control of rush ... cut
every 4 years. In 10 year, agreement only twice but the weather gets in theway and can't say in 2000 whatyou
are doing in 2010. If flex across years then better as the seasons differ.

Overall, itis widely understood thatthree have been changes in the spread of softrush due to climate change and this
has changed howthey respondto cutting as a managementtool. Kaczmarek-Dera et al (2018) looked atthe
management of soft rush in Norway and found asince cut in July reduced the spread when performed late in the growing
season. Ashby et al (2020) refer to climatic factors such as the reduction in air frostdays and levels of precipitation as
well as thechanges in managementbut are unable to pinpointthe major cause. The suggestionin the final quote would
seem to suit currentthinking on dates, thatwhen an activity does notneed to be undertaken annually itwould make
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senseto undertake the managementwhen the cutting will be most effective and is within the prescriptions ofthe AES
option.

Hay cut dates

Another farming practice thatreceived a good deal of attention in the interviews was thatof making hay. It isimportant
separate the general concernaboutthe impactofa fixed date and recognise thatthe paymentfor hay cutting in part
recognises thatthereis alossin yield and quality by cutting later when the herb plants have seeded. The focus in this
projectis on theimpact of extreme weather. In upland farmsthis a key partof the year as this provides fodder for the
wintering of stock. Livestockaretraditionally puton to the hillsand commons in order for the grass in the lower lying
fields to remain ungrazed allowing ahay cut to be taken. In such situations, wherethefields are unimproveditis
possible for species richhay meadows to occur and this has been a key option inthe 30 years of AES. However, both
agreement holders and advisers suggestthat the date for hay cutting in mid-July (after August 15tfor haylage) in both ES
(HK18 Hay making supplement) and CS (GS15 Hay making supplement) can giveriseto concern. These quotes from
agreement holders illustrate some ofthe challenges:

For hay cutting 14th July may be too late in some years, the grassis ready earlier and the nesting birds fledged.
Would prefer to cut early rather then, as last year, to wait until the date and then the weather turns so unable to
cut until August. By then the hay is very poor and of no use for livestock. [Lowland AH]

For drought stricken hay meadows it is useless asking for an earlier date due to the length of the derogation
process. [Upland AH]

Both of these quotes refer to climate extremes. The firstquote relates to the changing weather patterns and the sense
that August is now seen as a wetter month with farmers seemingly less certain that there will be enough clear spells to
complete kay farming tasks. In the second the referenceto droughtis relevantas when the spring and early summer is
dry and hotthereisless volume produced and the grasses setseed earlier. The longerthegrassis leftthe less
palatable and nutritious itis too livestockand thereis no environmental benefitto leave it once the seeding has occurred.
Regional or yearly variations were an issue thatadvisers had withessed on anumber offarms, as these quotes illustrate:

With limestones the soils thin so grass burns off quickly. Cutting hay crops earlier or they would risk losing it as it
means less fodder for winter. [Upland adviser]

Where they can farmers get hay or silage crop but it can be very late cut as wet when dates are OK, in Sept/Oct
goodness not there. Where used to make hay, can't make hay but possibly can make haylage and if silage is wet
then loses the nutrition and high pollution risk. Big bales have been washed away in some instances - but ruined
either way. [Upland adviser]

Hay crops mature too early so urgent requests to cut them when ready. On limestone areas the sward shrivels
and this means no grass to feed livestock. Then farmers worry if they can meet the grazing requirements.
[Lowland adviser]

On species rich grassland the cutting date for hay meadow varies locally as much as across the country. Early
hot summer need to cut when fit not once the weather is OK after the dates — that might be too late.

This seasonal variation whereawarm and possibly dryspring means thatfields ofhay are ready early and the key
species have set their seed, suggests thatthereis a benefit for both the farm and the environmentby allowingacut to
come earlier. As already illustrated the derogation processtakestoo long inmany cases as oncethedecisioncomes
through the opportunity for an early cuthas gone.

One adviseris clear thatthis ‘comes down to the whole outcome approach’, they go on to say:

Anything with dates focuses on when hot’ to do things, rather than this is when you should. All dates in times of
unpredictable weather mean you can't be flexible, some can be OK but dates are restrictive in winter like this.
Need to focus on the local conditions not dates or hay. If all flowers seeded [and ground nesting birds have
fledged] then ready to be cut. Could askto cut early but not get response in time, result is poor quality silage or
hay and no benefit for the environment.

While there are many comments about dates, it is possible fromthese quotes to see how extreme weather impacts the
effectiveness of some optionsin some years. Moving to amore centralised system for dealing with derogations and
MTAs is notgoingto help alleviate this as the next section outlines. However, whatis clear is that AES agreements will
need to be changed in avariety of forms because of extreme weather, sometimes the changes are minor while other
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times there mightbe major changesrequired. The nextsection explores whatagreementholders and adv isers think is
acceptable and feasible.

4.5 Key points for making AES work in times of climate
change

Changesto AES processes

This section looks atthe processes around AES and the thoughts ofthe agreementholders and advisers as to what
mightbe suitable to change. Theinterviewees were asked three questions relating to AES with similar wording. The
questions started ‘Clearly any publicly funded scheme has to have a process (e.g. derogations or self-monitoring) to
cover changes resulting from extreme weather. How do you feel this should be managed with regard to’. Each ofthree
questions then covered minor changes (such as tackling weeds/pests/extending dates), major changes (such as
moving/changing options/waterlogged land) and regional and national events (such as Storm Desmond; Beast from the
East etc.). Thefollowing sections looks as theresponsesin turn.

Whatis clearisthat the recentchangesin howenquiries are handled has notfiltered throughto all agreementholders.
These changes were outlined in the section above and relate to the new system whereby all enquiries are handled by the
RPA in a centralised system. Ifthey cannotbe answered by the RPA and require Natural England to deal with itthen
they are passed to another centralised team, the Farmland and Conservation Service Team to respond. Ifthey are not
able to respond then the query to sentoutto the local NE advisersin thatarea. NE also retain a programme of aftercare
calls and visits with agreementholders, and are able to retain that contactand provide advice. However, the current
situation is very differentfromthe previous models oflocal NE advisers helping with the developmentand delivery of
AES agreements, which some ofthese comments relate to.

Minor changes
The advisers were very clear that for minor changes ELMs or a revised AES should:

Valuing farmers knowledge and trust their judgment. Every farm has it owns challenge.
In terms of practical solutions, one adviser feltthatthe:

Easiest way is for AH to contact local adviser. Send photos as evidence and then have brief email with a
technical decision. Can be checked and uploading on to a system. RPA to trust NE advisers to do this. Needs to
have management system but provides more flexibility. Current stressis on the farmers.

The final pointwas shared by other advisers who feltthatfor minor changes itwas ‘the outcome that matters.” One way
round this would be for a:

A yearly examination/review with a payment adjustment with a local officer. Standardized forms with a proper
record of what has happened, mapping/photos and a quick reply rate for example via an internet form.

Whatis clear from the advisersis that minor decisions need to be made closeto the ground and quickly. The farmers
view ofthis was similar.

Should rely on flexibility and local advice. | can record the changes myself or use outside contact. It needs a
more local person. [Lowland AH]

Being flexible, having someone to talk to and some self-monitoring. A clear need for quicker answer response.
[Lowland AH]

Seek assistance with a quick response, need the OK, whatever you try and do but have to fit agreement. Need
support just in case they don't work or not right. [Upland AH]
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Schemes should allow the farmers to prescribe their own dates that seem sensible for their own farm. With
regular checks and if there is damage being done due to the dates that the farmer has set then they should get
repercussions, whether that be losing their scheme or fines.

The final quote seems very closeto the outline of a Results Based Payment (RBP) approach butthis would also be
dependenton arelation with aproject officer and local adviser (NEand YDNP 2019). All ofthe responses stressed the
need for some local contact—for minor changes aremote centre was not deemed suitable and some had examples of
‘them not understanding what | was trying to do’ and the centralisation meantthat the responsetooktoo longto come
back in order to be effective. As one agreement holder putit:

A good scheme would have to be graduated and built with a bottom up approach with at least a base level of
governance devolved to farmers. This means trust. And maybe an output based scheme but with relevant
indicators that are not depending on the weather or extern factors but represent a good idea of the state of the
environment in the territory.

Major changes

This question soughtthe views ofadvisers and agreementholderson asuitable process where major changes to an
agreement were required, such as the moving or changing options, inability to deliver options because land could notbe
accessed as the land was waterlogged or adding newland to an existing agreement.

Here agreementholders recognised the need for amore detailed process, similar to the current derogation system.
However, the ability to keep the area the same but switch location and fieldswould be welcome, depending how crops
had established.

It would be nice to change location and switch fields. Need to have same area covered of course. [Upland AH]
Self-monitoring through apps, phones, cameras, GPS tracking... [Upland AH]

Local control by NE local advisers that could deal with it. A number of similar options to be taken up. Maybe an
app. [Lowland AH]

The second and third quotes introduce the potential for technology and some element of self-monitoring, although thisis
linked to alocal NE adviser. The reason for this is clear as all agreement holders either explicitly orimplicitly were
looking for arelationship build on trust.

Build a relationship based on trust and understanding with some continuity to assess the options. [Upland AH]

The addition of an advisor that knows the farm decisions could be more efficient as they could easily say whether
the derogation is needed or not. [Lowland AH]

A key factor with thesetypes of changes is thatthere was moretime to prepare forthem. Unlikethe minorchangesthe
opportunity will notbe lostand you can plan ahead for them.

This is easier as more time, 6 weeks is about right. [Upland AH]

Froman agreement holder’s perspective, it seems that a process based around the currentderogation systemwould be
acceptable with more use oftechnology, self-assessmentand discussion with local NE officers. The advisers
interviewed were more detailed in some respects as this firstquoteillustrates:

Depends on the option, some need long term management commitment. Can't just change for one year. Need to
work with it. Where short term options need to have volume not location have flexibility to amend, This exists now
as declare where they are on the ground. Rotational options are ok if designed well. More if longer term mix, if
wrong site then should be able to move. Varies depend on option - this is the challenge. [Lowland adviser].

Here the adviseris clear that some optionscan’tbe moved orchanged withinan agreementand for some short-term
optionsitis an issue of amount rather than where the optionis on the holding. One adviser feltthis was possibleunder
HLS but notunder the currentCS scheme.

Did this under HLS, concerned farmer was very stressed as water [levels] not going down. Couldn't meet
indicators of success, had all the capital items in but not able to work. Changed options so amendment to
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agreement even though beyond his control. Was permitted [then] but different system now as amendments not
permitted. [Proposed change] Is assessed centrally. This example would be more difficult as scheme is more
rigid. [Upland adviser]

Linked to this concern aboutarigid structure a number of the advisers also referenced the need for contact between the
agreement holder and the adviser.

Act as a contact for the case, develop a personal relationship so ... wouldn't have to re-explain lots of time.
Farmers involved and used to my situation. Would help delivery. [Regional adviser]

In this quote the advisers see themselves as a bridge between the agreement holder and the scheme itself, working
togetherto find a way forward. However, under the currentderogation/MTAprocess itis unclear as to whether they
would have this opportunity.

Nevertheless, for the most part, the currentderogation and MTA process would suitthetypes of major changes
discussed in theinterviews, certainly more than the minor changes. The addition of some local checking and an
increased use of technology could be explored to seeif itwas able to speed up the swifthess ofresponse. Whatis clear
isthat the new systemis notwell known amongstthe agreementholders who prefer local contacts. The advisers would
also appearto want to be part ofthe solution when currentlyitwould appear thatthey are notinvolved as they mightbe.
The nextsection looks atextreme weather events and thetype of process thatagreement holders and advisers thinkis
suitable in these situations.

Extreme weather events

The question asked aboutthetype of process required in responseto aregional or national extreme weather event, such
as Storm Desmond or the Beast from the East. As many of the interviewees pointed out such events are ‘distressing
enough for [farmers] without worrying about AES’. There was a recognition thatsuch events need aplanned response
that covers arange ofissues, as this quote illustrates:

Automatic extension as well as an understanding that animal welfare is utmost priority over soils. A need for
more local administration. To have precise and clear & smarter response plan - mitigation — build up the resiliency
of the environment.

For some elements an automatic extension would be the best way forward and a prioritisation thatanimal welfare is a
priority in the short-term. Thereferenceto soils coversissues of poachingand potential impacton BPS compliance.
The response planwould need to cover theinitial response to minimise immediate damage and then to consider the
recovery. Part of the recovery would be a back-check to see what has happened before adjusting the route forward.

Where you have no control and you have to take action, welfare of animal comes first. Process to assess and
retrospectively look at this. Then adjust to get back on track. Not always revert to what it was before.

This quote ends with somethingthatthe advisers also picked up, the normal approachin AES to movethings back to the
way the agreement had set out the management at the start. This was taken further by two other agreement holders

Itis really sad to see that agreements can't be modified or adapted to add new benefits suchas planting more
tree or a new phase of capital investment. 10 Year is too short farmers need more foresight to fully invest in this
scheme, they feel unsecure and disadvantaged. [Upland AH]

In the area NE and rivers trust triggered a riverbed reframing thus elevating the water tabled which since then
causes continuous flooding to this upland area for a very low impact downstream. It changed the ecosystem as it
existed for 300 years to transform it into something more waterlogged and less efficient. It changes the
environment and caused damages to the "ancient” trees. It would be good that farmers are able to participate to
the design of AES schemes to better answer to these problems. Farmers in the area are well aware and keen
toward their dual purpose: public goods service provider as well as food producer. [Upland AH]

In this sensethereis a recognition in thefirstquote that AES agreementshould adaptand change in orderto deliver the
best environmental outcomes. Climate change means things willchange as thelong quotein section 4.3illustrates.
When thechangeis quick and as a result ofan extreme weather event, itshould be a pointofdiscussionthatperhaps
some adaptation isrequired. Thesecond quoteis awarning lightthatfarmers impacted by these reworkingsneed to feel
and physically be partofthe process. Ifitis making changes then there should be a feedback route forthose impacted
to hear about the benefits and forthem to reportaspects they feel are notworking well. Other examples were given of
shifting riversback to original route after extreme events, as this met the AES agreement, when itmighthave made more
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senseto retain the current'new’ course. Thediscussionneeds to centre around which is the bestcourse ofaction, for
the farm business, the environment and the environmental outcomes from AES.

Specific mention was made of the Farm Recovery Fund (FRF), which provides a contributionto help those farmers
whose agricultural land has been affected by floodingthatis d eclared anatural disaster by the Government.
Administered by the RPA, itisthere to cover certain uninsurable recovery works including:

. Repairing stone walls, fences, gates and gateways, tracks and bridges;
. Restoring land by removing debris, re-cultivating and reseeding with grass or cover crop.

Formore information seethe box below. As this quoteillustrates, thereis a need forthis type of approach.

Will need something like FRF but if this is the approach if required more frequently or over a wider area then
might need to change. Not here for future resilience.

The later pointis key, in thatthe FRF isnotthereto supporttheresilience ofthe farm holdings as they adjustto the
impacts of climate change. Itisthere as alastresort. Inthis sensethere does appearto be a gap as AES agreements
are notreally focusing on theresilience ofthe farm holding, although as thisreporthas identified there are some options
which do provide this aspect.

Farm Recovery Fund

The Farming Recovery Fund (FRF) provides assistance through an assessed grantto farmers whose agricultural
land has been damaged by flooding and declared a natural disaster by the Government. The Fund provides financial
assistance up to 100%, with a minimum grantlevel of £500 and a maximum grantlevel of £25,000. Financial
assistance is made available within the scope of Article 30 and the general conditions ofthe Agricultural Block
Exemption Regulation (EU) 702/2014, with assistance being provided to cover non-insurable items and activities
such as re-cultivation, reseeding, reinstating field boundaries and removing debris from agricultural land.

In this sensethe FRF is an approach to the national and local events related to climate change. It was re-instated in
2014/15 to cope with the responseto floods in Somerset (2014) and Storm Desmond (2015) and in particular the
land under AES agreements. In 2019 the FRF moved to the RPA, however, FRF and AES are separate. Eligibility for
the scheme has to be pre-determined on the basis of satellite data of the flood extents during the time of the national
emergence. Costcover repairs to fences and walls or actions on the land so it can return to productive use.
Noticeable that building resilienceis not partofthe approach within FRF, which is focused on re-building. Minor
concessions possible to reduce likelihood of damage occurringagain. No duplication of funding between FRF and
AES so RPA clear that they fund differentthings. Discussions on AESis a separate conversation with someone else
inthe RPA. Itis a pragmatic approach mostofall for the monitoring side/checks.

Some ofthe advisers reported thatthere needed to be more recognition ofthe impact of extreme weather within any new
scheme and this should beincluded in the advice applicants receive.

Any new scheme should consider extreme events so there is a system set up for landowners and farmers to
report to - simple but effective. Needs photos and explanations to report so the AH can contact RPA or NE.
When there are such events they can report in what is happening, then request and assess what is needed.
Standard derogation should be a possibility - e.g. not able to complete grazing, taking livestock off the land. As
simple a process as possible as time is crucial at times like this. [Upland adviser]

This covers theimmediate impact and gives the farmer some reassurance. As noted above, the building back
afterwards is also importantto consider. Timeliness isimportant, as was noted in the summer of 2019 referred to here.

I have seen wavers for last year but they come too late. Need a protocol and threshold that administer are
quicker to implement. Can't wait 3-4 months for this before waver cutting dates or rolling over to next year etc.
timeliness is key. [Lowland adviser]

So, the consensus was for an approach within the AES programme that focus on theimmediate impactand then the
recovery.
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The process needs to have a re-think of how we can respond more quickly and effectively. Currently the process
requires a mountain of paperwork. Needs a system to access quickly, the day after the flood - not wait until it
kicksin. Help straight away to report damage and request a derogation. Simple slick process for farmers on line
(and those who don't) to allow other to support them. Costs rack up quick, would help NE and RPA advisers.
National system for emergency situation, upload photos and not invent new systemfor each incident. ~Schemes
working with set habitats and be more aware of the way in which event changes the landscape - rivers and hay
meadows. Some design added to options and prescriptions for fluvial geo-morphology and transitional habitats.
They can be important as they are mobile not fit a category. What to do when things don't fit neatly into
categories (fen, bog, etc.). Pain in current scheme is where you have a variety of these habitats across a field
parcel. Now you can have 1 option per field but it had area of reed bed then need to change the field to get
separate field number - and this a year in advance of application. [Upland adviser]

Thislong quote froman adviser refers to a ‘new systemfor each incident and is presumably referring to the FRF, which
comes on stream only after a majorincidentis called. The FRF covers natural disasters or similar outofthe blue events.
There is clearly arole forthe FRF in terms ofrespondingto climatic events, even thosethatfocus on small areas but
have high levels ofimpact. Accordingto one adviser the FRF works beston small areas covering30farms. If the area
covers over 1,000 farmers then the level of data checking and visits can lead to delays asiitis quite resource intensive.
The wholeissue ofresilience within farming is central to these issues itwould be more effective than having to roll out
FRF with an ever increasing frequency.

4.6 Discussion

This chapter has outlined in more detail thetypes of challenges thatagreementholders face and how AES agreements
are notas effective as they could bein terms of helping agreementholders meetthe anticipated environmental outcomes
and become more resilientas well. The data on Hawthorn and Common Frog showed thatwhile thelong-termtrend for
phenology is for earlier springsand subsequentemergence of plants and animals fromwinter, there are year on year
and regional variations. These two examples revealed that there isnota consistentpattern in recentyears, and thereis
also regional variation year on year so while the southern case studies tend to be firstitis notalways the case. Both of
these factors are importantwhen considering national fixed dates within AES option prescriptions.

The local variations on phenology were reflected in the average monthly temperatures with evidence of early springs,
hotter summers, warmer autumns and colder winters clear fromthe 6 year charts. The regional variation was also
evidence. The comments from the agreement holders and advisers confirms that farmers and land managers are more
aware ofclimate change and theimpactit is having on their holdings and businesses.

AES agreements can help mitigate the impacts of climate change as one AES agreement holder and their NE adviser
illustrated. Climate change has resulted in land thatis much wetter throughoutthe year in terms of water coming from
the hillsto the north and theimpactoftide levels from the coastto the South. Through consecutive AES agreements the
land on this holding has increased the levels of biodiversity butthis has impacted on the agricultural operations.

The issue ofderogationsand MTAs was mentioned afew times and the previous section estimated how many had been
requested by the respondents to the online survey. Theinterviews also revealed thatagreementholders found the
process for derogations inefficientand notrooted in the local NE offices. As a result, some mentioned thatthey did not
ask fora derogation or MTAfor sometasks, such as cutting rushes or hay early or establishing amargin. Exactly how
MTAs are currently handledis notthe purpose ofthisreport, butwhat is clear is that the agreement holder’s perception is
that they take too long for outcomes to be received and the processis too centrally driven. Thefeeling ofadvisersand
agreement holdersisthatamore locally driven process would lead to quicker and more effective outcomes for them and
the environmental outcome sin the agreement.

The regional phenology, rainfall, temperature and days ofground front have highlighted, even atan averaged regional
scale, thatthe three case study areas (Cumbria, Somerset and West Anglia) represented contrasting climate hazards
overthe past5 years including drought, flood, heat, cold and wet. Whatit has also revealed is that there is a prevalence
of extreme weather in areas whereyou mightnotexpectit. Agreement holders and advisersfromall three case study
areas reported thatdroughtand heatimpacted on farming and AES delivery. The same was notthe case forflooding
with regional weather patterns not showing examples of high rainfall in West Angliaand the agreementholders and
advisers reported fewissues offlooding. Therefore, itwould seem that droughtand heat are large scale impacts
covering much ifnotall of England. Onthe other hand, flooding tendsto be localised as this is caused by intense events
that exceed the local capacity for managing rainfall. In this sensethe greatestimpactwithin the case studiesisin
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Cumbria, with some events in Somerset but hardly any in West Anglia. Theimpactofextreme wet weather was more
widespread and this has asimilarimpacton farming systems as droughtand heat, as it prevents the farming system
operating atits optimum level.

There isa common determinatein all of this discussion, the managementofsoil. Thetype of soiland howitis managed
does make a difference. This goes beyondthe scope ofthisreportbuthowthe soilis managed is clearly important. In
the online survey thattypes of AES options thatwerereported as helpingthe holding become more resilientwere herbal
leys, arable margins to preventsurface run off and the correctgrazing levels to maximise the grassland management. In
the case ofthe herbal leys, the AES agreement holders made an importantpoint, thatthis option ‘improves’the soil by
helpingitretain water and increasingits porosity through the variety of species and their differingrootdepths. Intimes of
extreme heat, the ideal is to have soil thatdoes notdry out. Thisis partly down to soil type, butit is also a result of soil
biology and functioning. Ifthere are the rightlevels of organic matter then more moisture mightbe retained. During high
levels ofrain fall, soils with increased porosity will have less surface run off (Schwilch etal 2016 and Skaalsveen et al
2019).

Issues such as cutting fields with high levels of rush infestation and cutting pastures for hay or haylage were areas that
the interviews revealed some common themes. The impactof droughtand unseasonalweather, in this case warm and
dry spring and early summer, resulted in fields thatneeded prescribed managementearlier than the dates of the
associated optionswarranted. Cutting rush on or after the required date in such circumstances would make the situation
worse by spreading seeds which have setearly than usual. In terms ofhay and haylage therewas a concern thatthe
grass would be less palatable and ifleft to August, changes in the weather might mean itwould be difficultto collect.
There is someevidenceto supportthe spread of softrush (Ashby et al 2020) and the effectiveness of cutting as a
management tool provided the timing is right (Kaczmarek-Dera et al 2018). The situation will vary fromyear to year and
from onelocality to the nextas this chapter has shown, so some local verification ofthe need would be required unless
the technology allowed for some remote verification of the circumstances.

When asked about the processes to accompanythe management of AES agreement when they need to change, three
main areas were discussed. First, the currentsystemof derogations and MTAs is not supporting minor changes.
Agreement holders and advisers feltthese should be determined locally and swiftly by advisers. The currentderogation
and MTAs system was about rightfor major changes. Interms of supportduring episodes of extreme weather a key
findingis that climate change means change, and AES need to reflect and manage appropriate change focusingon
renovation rather than restoration. The FRFis a process that could be considered butit works best at the local scale and
is focused mainly around restoration and those areas that are notinsured. Theissue ofresilienceis key here and needs
to be considered as partofa whole systemreview — is the currentfarming system working for the holding in terms of
resilienceto climatea change and isthe AES agreement also making the wider environment moreresilient.

The final chapter outlines the main conclusions fromthis study and next steps.
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5. Conclusions and next steps

5.1 Conclusions

Main findings

Chapter 2 involvedthelinking of phenological aspects in order to reveal the effects of gradual climate change on agri-
environmentscheme optiondelivery. The evidence points to areas of overlap and potential concern (Appendix 2).
However, this initial enquiry would benefitfrom further investigation. For example:

Consider broadening therange of species considered and making astronger link to AES options by selecting
softrush and key species in species rich hay meadows, both ofwhich this study revealed as areas of concern.

Develop a better understanding of ecological events where species have amore complex orindirectresponse
to changing climate, for example by changing patterns ofinternational migration, changes in habitat, food supply
or predation and species wherethereis a time lag between a climate event(e.g. a particularly warm spring) and
changesin thetiming of events such as nesting;

Develop a better understanding ofthe risk thatchanging phenology and year to year variability presents to
environmental outcomes and the challenges this brings to AES agreement holders. Reviewingthe suggested
RAG rating using arange of experts and specialistsis recommended. Itis possible that some species’broad
temporal spread of events means they are more resilientto potential clashes with land managementoperations.
Others may be concentrated in ashorter period meaningthatthe effects of clashes could have amore serious
impacton populations.

Such furtherinvestigations would highlightthe need for AES to review and ad justthe recommended approaches
in lightofchanging environmental conditions.

In identifying potential clashes between the timing of ecological events and the period when land management
operations can be undertaken, this study has notconsidered the likely extent of habitats affected, northe abundance or
rarity of the species involved. Indeed, the dataused under-representrare or uncommon species whereitis possible that
any impact could be more significant. Nevertheless, the research has focused on the possibility thatchanges in the
timing of ecological events couldincrease the potential for clashes with land managementoperations.

The online survey (Chapter 3) received 420 replies with viable responses in the three study areas known to have
experience extreme weather. As with other surveys focusingon AES, the holdings were larger than the national and
regional figures and over three quarters are in or have been an AES agreement. Overall, the survey found that over 90%
of the sample had been impacted by extreme weather and for justover a third oftherespondents this was ‘severe’ on at
least oneoccasionin thelast5 years. Theimpact fromdry and hotweather appeared more widespread, impacting all
three case study areas, than for wet weather but there are a range of impacts, which can be severe. Dealing with
extreme weather has costimplications as indicated in 90% of cases where farmers were affected.

Key conclusionsare that the occurrence of extreme weather made meeting the environmental outcomes of AES
agreements more challenging as there was a perceived lack of flexibility to respondto the circumstances around the
agreement holder. Thosewho experienced the administrative processes concerning adjusting an AES agreement
suggested itis notsimple and the process for derogations or MTAs is complex. The processes associated with BPS
have similar challenges to those of AES in that they were often seen as complex and remote by farmers and land
managers. A quarter ofthosewho had been impacted by extreme weather had requested a derogationor MTA, if scaled
up thisis over 10% of all AES agreements.

The interviews with agreementholders and advisers (Chapter 4) showed they were aware ofthe changes in weather
patterns and the impact of extreme weather both on their farm businesses and AES agreements. Regional and yearly
variations in phenology are notaccounted forin some national AES prescriptions where year on year and regional
variations mean thatfixed dates are problematic in all parts of the country. Agreement holders and advisers offered a
few examples ofinstances when dates linked to prescriptions of certain AES options work ed againstthe desired
environmental outcomes. Extreme weather did impactthe effectiveness of dates for tasks such as the cutting ofrushes
and grass for hay, in some years the dates were too late suggesting thatamore flexible approach might be more
beneficial for meeting environmental outcomes.
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Droughtand heat were factors thathave a widespread affect across England with specific impacts on differentfarming
systems, flooding and wet extreme events tend ed to be focused more in the North and West. Thetype of soil and its
management were key factors in reducing theimpacts of extreme weather. Increased soil functionis able to retain
moisturein times of heat and droughtand higher soilporosity helps reduce the impact of surface run off. Establishment
of some options could be challenging but peer-to-peer learning and knowledge exchange and the assistance ofa local
adviser helped alleviate these.

The process for managing changes in schemes was examined in detail. Some farmers were asking for atleast one
derogationayear, while others were notrequesting aderogation as the process tooktoo longto grantthe requestand
was notrooted locally. Advisers and agreementholders favoured the ability oflocal NEadvisers to agree minor changes
to AES agreements at the local level (e.g. earlier cutting dates). The currentderogation system works reasonably well,
formajor changein the AES agreement, e.g. changing the sequencing ofworks and location. During and immediately
after extreme events the priorities foran AES agreement holder is the farm business (e.g. livestock) and its infrastructure
(buildings). Extreme events benefitfrom being handled centrally to agreed criteriathatare implemented locally, based
on thecurrent Farm Recovery Fund.

AES and SSSis (and other designations)

If oneis to assume thatthe SSSI and similar designations representthe best sites in England in terms of biodiversity,
then there is much to be gained from ensuring thatthese sites are as resilientas possible. Thefindings in chapter 3
suggestthatthey are as likely, ifnotmore likely, to be impacted directly by extreme weather events. Over 70% reported
experiencing extreme heat, 65% extreme wet, 68% unseasonal weather and timings (e.g. early springor warmwinter),
57% droughtwere thetop four factors. A key factoristhe issue ofresilience, the ability for the ecological and
management systems to withstand shocksand suddenchanges. In nearly afifth of cases agreement holders could
identify AES options thathad made the holding more resilientto the impacts of extreme weather. Thisinclude options
such as herbal lays to improve soil functions and marginsto reduce theimpact of surface run off.

Greater alignment between the ecological health ofthe SSSI and the management goals ofthe EAS agreement would
be a good step forward to enhancing the SSSI. In developing future programmes and the associated monitoring and
evaluation thefindings ofthis repornt suggestthatthere would be mutual benefits, in terms ofaccounting for public funds
providedto AES and for assessing ecological condition of prime nature conservation sites, for there to be a strategy of
greater alignmentin both monitoring approaches and targets on AES and SSSI. The connection would operate at
national, regional/landscape-scale and local (e.g., site-specific) levels. This would establish a consistent pathway to feed
data into a larger evidence database to track condition change trajectories over time.

It mightbe worth consideringaspecial process for SSSI where an AES isinvolved as there are clearly issues with
derogations and MTAs. Thosethatrequest them find the process slow and bureaucratic while others do notrequest
them for similar reasons. The processes associate with AES and BPS are both seen as challenging and the majority find
them complex and time consuming. Nevertheless, the presence ofadvice in AES is seen as helpful and the online
guidanceis as likely to be positiveasitis negative. For SSSls, the presence ofthe AES isthe main means offunding
suitable management activity, so itisimportantthatthese schemes help such important sites become more resilientto
the effects of climate change.

5.2 Next steps

There are several areas in thisreportthatwould be worth while exploring in more detail. Whatis clear is that climate
change and extreme weather is having an impactofagricultural holdings and in the effective delivery of AES
agreements.

Further examination ofdata on derogationsand MTAs would be beneficial and informthe implementation ofrecentand
future changes. The dataappears comprehensive, although some coding onthereasons mightbe moreinformative
than the currentsystem of notes. Being able to search by agreement holder as well as the number of parcels would
improvethelearning fromthis resource. Theaimshould be an approach thatallows the effective collation and reporting
of data on derogations and MTAs so this can feedback into the developmentand revisions of AES. It would appear that
extreme weather and climate change are key factors in the currentrequests.

We nowknowthatheat and droughtimpacts are widespread acrossEngland and the impacts of wet and flooding are
more localised and can be destructive. Interms ofareas that would add to our understanding, firstly, theissue ofthe
financial costof extreme weather on farm businesses and compliance with AES agreements was revealed but would
warrant furtherinvestigation. Abouta fifth suggestthat there is a ‘large cost’in dealing with the impacts of extreme
weather. This needs to be more fully explored in aseparate projectand thelink to environmental impactexplored. Akey
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part ofthis mightbe, whether in extreme events, it is sensible to restore areas to their pre-impact state or use the
opportunity to make holding more resilience to the effects of climate change.

In addition, the link between extreme weather and AES agreement could be more fully explored using adifferent
approach, such as maps, satelliteimages and farm-based interviews. The use oftelephone interviews restricted the
ability to link particular events to the AES agreement and certain options. Amore integrated approach using arange of
data would be an interesting approach. Takingaholistic approachwould mean that the issue ofresilience can also be
included in order to identify the areas where AES management can assistin developingawider knowledge on thelong-
term health ofthese social-ecological areas. Part of such a study could be to assess thetimeliness ofresponses and
how information was handled and responded too.

Future schemes

The experiences ofthe agreementholders and advisers, together with the findings of the online survey resulted in some
findings to be consideredin the development of future land management schemes. Suggestionsincluded:

. Simplicity in application process, agreementand option prescriptions would be welcome, in order to account
forthe increasing changeability of local weather conditions.

. Ongoing guidance and training for agreementholders and advisers concerning the main ways of adapting to
the impacts of climate change and extreme weather. This could be by appropriately trained NE staff or
knowledgeable localadvisersas well as through knowledge exchange by farmers for peer-to-peer learning.

. Greater flexibility in option prescriptionsfor grazing and th e establishmentofarable options to allow for
external factors such as extreme weather and year on year regional variation.

. Developing an administrative processes that suits the circumstances and acts in a timely and clear way
combininglocal advisers and central requirements.

. Minor changes to an AES agreement is best served through alocal approachto checkingand accountability.
Formore majorchangethederogation and MTA system works reasonably well.

Currently there is a lack of scheme delivery thatconsidersresilience to climate change and future schemes need to more
clearly defined and targetthe approach to increase natural functions acrossfarmed landscapes. Agood example ofthis
would be options thatfocus on soils and the management ofsoils. Increasing the resilience of soilprocesses would have
multiple benefits and reduce the impactofdroughtand heaton the environmentand the farm business.

Future scheme(s) will need to be clear on the potential for AES to increase farm-level resilience to climate change and
the links to the generation of public goods and services. Here, consideration of the benefits of moving to an outcomes-
based approach rather than aprescriptive approach should be assessed. High quality advice, clear regionally re levant
targets backed up by nationally robustinventorydata sets, collected in aspatial manner and held centrally accessible
would underpin and strengthen scheme outcomes.

A movetowards an outputs-based paymentscheme under ELM could help focus managementon the biodiversity
outcomes desired rather than maintenance of a specific habitat. This could allow greater flexibility in how habitats are
managed and provide space for agreementholdersto bring their own knowledge and understanding of management
techniques to create the desired outcomes. Monitoring of AES will need to be mindful ofthe natural fluctuation in species
populations, climatic conditions that affect management of sensitive habitats, such as coastal and flood plain grazing
marsh or upland blanket mire, and the local managementand governance conditions. NE advisers will be instrumental in
ensuring this approachis successful for both biodiversity andthe agreementholders delivering the schemes.
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Appendices

Appendix 1 Species for which correlation with past

climate records was undertaken.

Table Al: Indicator species, climate variable, regions and timescales for past and future

climate analysis

Source Species Variable Region(s) Timescale
BTO BBS Golden Plover Temp N March April
BTO BBS Grey Heron Temp N, SE Feb March
BTO BBS Hen Harrier Temp N March April
BTO BBS Lapwing Temp N, SE March April
BTO BBS Long-Tailed Tit Temp SE March April
BTO BBS Raven Temp SE/N March April
BTO BBS Redshank Temp SE/N March April
BTO BBS Ring Ouzel Temp N, SE April May
BTO BBS Robin Temp SE Feb March
Nature’s Comma Temp SE March
Calendar

Nature’s Common Frog Temp SE Feb March
Calendar

Nature’s Cuckoo Flower Temp SE Feb March
Calendar

Nature’s Elder Temp SE Feb March
Calendar

Nature’s Hawthorn Temp SE Feb March
Calendar

Nature’s Horse Chestnut Temp SE Feb March
Calendar

Nature’s Newt Temp SE Feb March
Calendar

Nature’s Orange Tip Temp SE Feb March April
Calendar

Nature’s Oxeye Daisy Temp SE March April
Calendar

Nature’s Red Admiral Temp SE Feb March
Calendar

Nature’s Red-Tailed Temp SE Feb March
Calendar Bumblebee
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Current situation

The mean date for the ecological eventin
question already occurs before the
prescribed date for the land management
operation in question.

Appendix 2a RAG rating for Options and Indicator
species for correlation with past climate records.

Future Trends

Trend analysis suggests that the mean date
for the ecological eventin question will
occur before the prescribed date for the
land management operation in question.

While the mean date for the ecological
event in question occurs after the
prescribed date for the land management
operation in question a significant number
of events take place before that date.

Trend analysis suggests that the mean date
for the ecological eventin question will
occur after the prescribed date for the land
management operation in question but that
a significant number of events is likely to
take place before that date.

The mean date for the ecological eventin
question, and the majority of individual
events, take place after the prescribed date
for the land management operation in
question.

Trend analysis suggests that mean date for
the ecological event in question, and the
majority of individual events, will take place
after the prescribed date for the land
management operation in question.

There is currently a large buffer between
most, if not all, examples of the ecological
event and the prescribed date for the land
management operation in question.

There is currently a large buffer between
most, if not all, examples of the ecological
event and the prescribed date for the land
management operation in question.
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code Relevant Prescribed Indicator Ecological
operation date species event
AB1: Nectar End of the 30 March Comma First sighting
flower mix cutting period
AB1: Nectar End of the 30 March Red Admiral First sighting
flower mix cutting period
AB1: Nectar End of the 30 March Red-Tailed First sighting
flower mix cutting period Bumblebee
AB8: Flower-rich | Cutting to 31 March Comma First sighting
margins and ensure
plots vegetation is
short enough to
allow flower
species to grow
without
competition from
dominant
grasses
AB8: Flower-rich | Cutting to 31 March Red Admiral First sighting
margins and ensure

plots

vegetation is
short enough to
allow flower
species to grow
without
competition from
dominant
grasses

Current situation

Future trends
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code Relevant Prescribed Indicator Ecological
operation date species event
AB8: Flower-rich | Cutting to 31 March Red-Tailed First sighting
margins and ensure Bumblebee
plots vegetation is
short enough to
allow flower
species to grow
without
competition from
dominant
grasses
BE3: End of the period | 28 February Elder Budburst
Management of when hedge
hedgerows cutting is
permitted
GAEC 6: End of upland 15 April Raven Nesting
Maintaining the burning period
level of organic
matter in soil
GAEC 7a: End of the period | 28 February Elder Budburst
Boundaries when hedge
cutting is
permitted
GAEC 7c: Trees End of the period | 28 February Long-Tailed Tit Nesting
when tree
cutting is
permitted
GS2: Permanent | End of the 28 February Cuckoo Flower First flowering

grassland with
very low inputs
(outside SDA)

cutting / grazing
period

Current situation

Future trends
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Appendix 2b Options, Indicator species and correlation with past climate records.

Future trends

Current situation

Option code Relevant Prescribed Indicator Ecological
operation date species event
GS5: Permanent | end of the 28 February Cuckoo Flower First flowering
grassland with cutting / grazing
very low inputs period
in SDA
HS4: Scrub End of the period | 28 February Elder Budburst
control on when cutting of
historic and scrub is
archeological permitted
features
WD3: Woodland End of the period | 28 February Elder Budburst
edges on arable when cutting of
land scrub is
permitted
WT3 End of the ditch 31 March Newt First sighting
Management of maintenance
ditches of high period
environmental
value
WT3 End of the ditch 31 March Common Frog Spawning
Management of maintenance
ditches of high period
environmental
value
WT3: End of the ditch 31 March Grey Heron Nesting
Management of maintenance
ditches of high period
environmental
value
OP4 Multi 50% of area 1 April Red-Tailed First sighting
species ley should not be Bumblebee

cut untill April,
the other 50%
until 15 May
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code

OP4 Multi

Relevant
operation

50% of area

Prescribed

date

Indicator
species

Ecological
event

First sighting

Current situation Future trends

species ley should not be
cut untill April,
the other 50%
until 15 May
OP4 Multi 50% of area 1 April Orange tip First sighting
species ley should not be
cut untill April,
the other 50%
until 15 May
OP4 Multi 50% of area 1 April Red Admiral First sighting
species ley should not be
cut untill April,
the other 50%
until 15 May
WD7: End of the period | 28 February Elder Budburst
Management of when cutting of
successional scrub is
areas and scrub permitted
AB16: Autumn Top the 15 March Red Admiral First sighting Significant number of first sightings
sown bumblebird | established before 15 March topping cut off
mix mixture between
mid-February
and mid-March
AB16: Autumn Top the 15 March Red-Tailed First sighting Significant number of first sightings
sown bumblebird | established Bumblebee before 15 March topping cut off
mix mixture between
mid-February
and mid-March
BE3: End of the period | 28 February Long-Tailed Tit Nesting Earliest laying close to the end of
Management of when hedge the cutting period
hedgerows cutting is
permitted
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Appendix 2b Options, Indicator species and correlation with past climate records.

Future trends

Option code Relevant Prescribed Indicator Ecological Current situation

operation date species event
GAEC 6: End of upland 15 April Ring ouzel Nesting Mean nesting date after burning
Maintaining the burning period period. Possible that earliest
level of organic nesting may take place within the
matter in soil burning period
GAEC 6: End of upland 15 April Hen harrier Nesting Mean nesting date after burning
Maintaining the burning period period. Possible that earliest
level of organic nesting may take place within the
matter in soil: burning period
GAEC 7a: End of the period | 28 February Long-Tailed Tit Nesting Earliest laying close to the end of
Boundaries when hedge the cutting period

cutting is

permitted
GS2: Permanent | Fertilising, 15 March Red-Tailed First sighting Significant number of first sightings
grassland with manuring, Bumblebee before 15 March cut off
very low inputs cutting, use of
(outside SDA) machinery or

other activities

that would

disturb breeding

birds
GS2: Permanent | Fertilising, 15 March Comma First sighting Significant number of first sightings
grassland with manuring, before 15 March cut off

very low inputs
(outside SDA)

cutting, use of
machinery or
other activities
that would
disturb breeding
birds
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code Relevant Prescribed Indicator Ecological Current situation
operation date species event
GS2: Permanent | Fertilising, 15 March Red Admiral First sighting Significant number of first sightings
grassland with manuring, before 15 March cut off
very low inputs cutting, use of
(outside SDA) machinery or
other activities
that would
disturb breeding
birds
GS5: Permanent | Fertilising, 15 March Red-Tailed First sighting Significant number of first sightings
grassland with manuring, Bumblebee before 15 March cut off
very low inputs cutting, use of
in SDA machinery or
other activities
that would
disturb breeding
birds
GS5: Permanent | Fertilising, 15 March Comma First sighting Significant number of first sightings
grassland with manuring, before 15 March cut off
very low inputs cutting, use of
in SDA machinery or
other activities
that would
disturb breeding
birds
GS5: Permanent | Fertilising, 15 March Red Admiral First sighting Significant number of first sightings
grassland with manuring, before 15 March cut off

very low inputs
in SDA

cutting, use of
machinery or
other activities
that would
disturb breeding
birds

Future trends
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code

OP4 Multi

Relevant
operation

50% of area

Prescribed
date

Indicator
species

Small White

Ecological
event

First sighting

Current situation

Most Small White butterfly

Future trends

species ley should not be emergence within the cutting /
cut untill April, grazing period
the other 50%
until 15 May
WT3: End of the ditch 31 March Moorhen Nesting Earliest nesting coincides with end
Management of maintenance of the ditch maintenance period
ditches of high period
environmental
value
AB16: Autumn Top the 15 March Long-Tailed Tit Nesting Earliest nesting already within the Trend to earlier nesting
sown bumblebird | established topping period
mix mixture between
mid-February
and mid-March
AB8: Flower-rich | Cutting to 31 March Long-Tailed Tit Nesting Earliest nesting already within the Trend to earlier nesting
margins and ensure cutting period
plots vegetation is
short enough to
allow flower
species to grow
without
competition from
dominant
grasses
BE3: End of the period | 28 February Hawthorn Budburst Impact on earliest examples of Impact on earliest examples of
Management of when hedge budburst budburst
hedgerows cuttln_g s Trend towards later mean budburst | Trend towards later mean budburst
permitted d
ate date
BE3: End of the period | 28 February Red Admiral First sighting Significant number of first sightings | Slight trend towards earlier mean
Management of when hedge within the cutting period date of first sighting
hedgerows cutting is
permitted
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code

Relevant

operation

Prescribed
date

Indicator
species

Ecological
event

Current situation

Future trends

BE3: End of the period | 28 February Red-Tailed First sighting Significant number of first sightings | Slight trend towards earlier mean
Management of when hedge bumblebee within the cutting period date of first sighting
hedgerows cutting is

permitted
GAEC 7a: End of the period | 28 February Hawthorn Budburst Impact on earliest examples of Impact on earliest examples of
Boundaries when hedge budburst budburst

cuttln_g IS Trend towards later mean budburst | Trend towards later mean budburst

permitted

date date

GAEC 7a: End of the period | 28 February Red Admiral First sighting Significant number of first sightings | Slight trend towards earlier mean
Boundaries when hedge within the cutting period date of first sighting

cutting is

permitted
GAEC 7a: End of the period | 28 February Red-Tailed First sighting Significant number of first sightings | Slight trend towards earlier mean
Boundaries when hedge Bumblebee within the cutting period date of first sighting

cutting is

permitted
GS1: Take small | End of the 28 February Red Admiral First sighting Significant number of first sightings | Slight trend towards earlier mean
areas out of cutting / grazing within the cutting period date of first sighting
management period
GS1: Take small | End of the 28 February Red-Tailed First sighting Significant number of first sightings | Slight trend towards earlier mean
areas out of cutting / grazing Bumblebee within the cutting period date of first sighting
management period
HS4: Scrub End of the period | 28 February Hawthorn Budburst Impact on earliest examples of Impact on earliest examples of
control on when cutting of budburst budburst
historic and scrub is
archeological permitted Trend towards later mean budburst | Trend towards later mean budburst

date date

features
OP4 Multi 50% of area 1 April Long-Tailed Tit Nesting Earliest nesting date already Earliest nesting date likely to
species ley should not be occurring within the cutting / continue occurring within the

cut untill April,
the other 50%
until 15 May

grazing period, particularly in the
SE

cutting / grazing period,
particularly in the SE
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code

Relevant

operation

Prescribed
date

Indicator
species

Ecological
event

Current situation

Future trends

UP1: Enclosed End of the rush 15 March Short-Eared Owl | Nesting Earliest nesting of upland species Earliest nesting of upland species
rough grazing cutting period considered - no trend data considered - no trend data

WD3: Woodland End of the period | 28 February Hawthorn Budburst Impact on earliest examples of Impact on earliest examples of
edges on arable when cutting of budburst budburst

land scrub_ s Trend towards later mean budburst | Trend towards later mean budburst

permitted
date date

WD7: End of the period | 28 February Hawthorn Budburst Mean budburst within the cutting Trend towards earlier mean
Management of when cutting of period budburst date

successional scrub is

areas and scrub permitted

AB5: Nesting Date by when 20 March Lapwing Nesting Possible that in exceptional years, Trend towards later nesting

plots for lapwing | nesting plots first nesting takes place before end

and stone curlew | should be of period when plots created

created

GAEC 6 End of upland 15 April Redshank Nesting Mean nesting date after burning Trend towards later nesting
Maintaining the burning period period. Possible that earliest

level of organic nesting may take place close to or

matter in soil within the burning period

GS16: Rush End of the 15 March Lapwing Nesting Possible that in exceptional years, Trend towards later nesting
infestation cutting / grazing first nesting takes place before end . .
ontrol eriod of rush cuttina period No evidence from our analysis that
gu lement P u utting p warmer springs will result in earlier

PP nesting

WT3: End of the ditch 31 March Snipe Nesting Earliest nesting coincides with end Trend towards later nesting
Management of maintenance of the ditch maintenance period

ditches of high period

environmental
value

GS1: Take small | End of the 28 February Cuckoo Flower First flowering Most first sightings outside cutting / | Slight trend towards later flowering

areas out of
management

cutting / grazing
period

grazing period

Strong relationship with
temperature
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code

Relevant

operation

Prescribed
date

Indicator
species

Ecological
event

Current situation

Future trends

GS1: Take small | End of the 28 February Oxeye Daisy First flowering Most first sightings outside cutting / | Slight trend towards earlier
areas out of cutting / grazing grazing period flowering
management period Moderate - strong relationship with
temperature

AB1: Nectar End of the 30 March Small White First sighting Few first sightings within the Slight trend towards later mean
flower mix cutting period cutting period date of first sighting
AB1: Nectar End of the 30 March Orange Tip First sighting Few first sightings within the Slight trend towards later mean
flower mix cutting period cutting period date of first sighting
AB16: Autumn Top the 15 March Oxeye Daisy First flowering Few records of first flowering Slight trend to earlier flowering, but
sown bumblebird | established before the 15 March cut off good buffer
mix mixture between

mid-February

and mid-March
AB16: Autumn Top the 15 March Comma First sighting Few first sightings within the Slight trend towards later mean
sown bumblebird | established cutting period date of first sighting
mix mixture between

mid-February

and mid-March
AB16: Autumn Top the 15 March Orange tip First sighting Few first sightings within the Slight trend towards later mean
sown bumblebird | established cutting period date of first sighting
mix mixture between

mid-February

and mid-March
AB16: Autumn Top the 15 March Small White First sighting Few first sightings within the Slight trend towards later mean
sown bumblebird | established cutting period date of first sighting
mix mixture between

mid-February

and mid-March
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code

Relevant

operation

Prescribed
date

Indicator
species

Ecological
event

Current situation

Future trends

AB8: Flower-rich
margins and
plots

Cutting to
ensure
vegetation is
short enough to
allow flower
species to grow
without
competition from
dominant
grasses

31 March

Oxeye Daisy

First flowering

Good buffer between cutting period
and first sightings

Sufficient buffer is likely to remain

AB8: Flower-rich
margins and
plots

Cutting to
ensure
vegetation is
short enough to
allow flower
species to grow
without
competition from
dominant
grasses

31 March

Orange Tip

First sighting

Few first sightings within the
cutting period

Slight trend towards later mean
date of first sighting

AB8: Flower-rich
margins and
plots

Cutting to
ensure
vegetation is
short enough to
allow flower
species to grow
without
competition from
dominant
grasses

31 March

Small White

First sighting

Few first sightings within the
cutting period

Slight trend towards later mean
date of first sighting

BE3:
Management of
hedgerows

End of the period
when hedge
cutting is
permitted

28 February

Comma

First sighting

Few first sightings within the
cutting period

Slight trend towards later mean
date of first sighting
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code

Relevant

operation

Prescribed
date

Indicator
species

Ecological
event

Current situation

Future trends

BE3: End of the period | 28 February Orange Tip First sighting Few first sightings within the Slight trend towards later mean
Management of when hedge cutting period date of first sighting
hedgerows cutting is
permitted
BE3: End of the period | 28 February Small White First sighting Few first sightings within the Slight trend towards later mean
Management of when hedge cutting period date of first sighting
hedgerows cutting is
permitted
GAEC 7a: End of the period | 28 February Comma First sighting Few first sightings within the Slight trend towards later mean
Boundaries when hedge cutting period date of first sighting
cutting is
permitted
GAEC 7a: End of the period | 28 February Orange Tip First sighting Few first sightings within the Slight trend towards later mean
Boundaries when hedge cutting period date of first sighting
cutting is
permitted
GAEC 7a: End of the period | 28 February Small White First sighting Few first sightings within the Slight trend towards later mean
Boundaries when hedge cutting period date of first sighting
cutting is
permitted
GAEC 7c: Trees End of the period | 28 February European Larch Budburst Some incidences of early budburst No apparent trend towards earlier
when tree within the tree cutting period budburst
cutting is
permitted
GAEC 7c: Trees End of the period | 28 February Horse Chestnut Budburst Some incidences of early budburst No apparent trend towards earlier
when tree within the tree cutting period budburst
cutting is . . .
permitted Moderately strong relationship with
temperature
GS1: Take small | End of the 28 February Comma First sighting Few first sightings within the Slight trend towards later mean

areas out of
management

cutting / grazing
period

cutting period

date of first sighting
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code

Relevant

operation

Prescribed
date

Indicator
species

Ecological
event

Current situation

Future trends

GS1: Take small | End of the 28 February Orange Tip First sighting Few first sightings within the Slight trend towards earlier mean
areas out of cutting / grazing cutting period date of first sighting
management period
GS1: Take small | End of the 28 February Small White First sighting Few first sightings within the Slight trend towards later mean
areas out of cutting / grazing cutting period date of first sighting
management period
GS1: Take small | End of the 28 February Lapwing Nesting Possible that in exceptional years, Trend towards later nesting
areas out of cutting / grazing first nesting takes place in mid-
management period March
GS2: Permanent | Fertilising, 15 March Oxeye Daisy First flowering Few records of first flowering Slight trend to earlier flowering, but
grassland with manuring, before the 15 March cut off good buffer
very low inputs cutting, use of
(outside SDA) machinery or

other activities

that would

disturb breeding

birds
GS2: Permanent | Fertilising, 15 March Small White First sighting Few first sightings within the Slight trend towards later mean
grassland with manuring, cutting period date of first sighting
very low inputs cutting, use of
(outside SDA) machinery or

other activities

that would

disturb breeding

birds
GS2: Permanent | Fertilising, 15 March Orange Tip First sighting Few first sightings within the Slight trend towards later mean
grassland with manuring, cutting period date of first sighting

very low inputs
(outside SDA)

cutting, use of
machinery or
other activities
that would
disturb breeding
birds
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code Relevant Prescribed Indicator Ecological Current situation Future trends

operation date species event
GS5: Permanent | Fertilising, 15 March Oxeye Daisy First flowering Few records of first flowering Slight trend to earlier flowering, but
grassland with manuring, before the 15 March cut off good buffer
very low inputs cutting, use of
in SDA machinery or

other activities

that would

disturb breeding

birds
GS5: Permanent | Fertilising, 15 March Small White First sighting Few first sightings within the Slight trend towards later mean
grassland with manuring, cutting period date of first sighting
very low inputs cutting, use of
in SDA machinery or

other activities

that would

disturb breeding

birds
GS5: Permanent | Fertilising, 15 March Orange Tip First sighting Few first sightings within the Slight trend towards later mean
grassland with manuring, cutting period date of first sighting
very low inputs cutting, use of
in SDA machinery or

other activities

that would

disturb breeding

birds
UP1 Enclosed End of the rush 15 March Redshank Nesting Between 13 and 38 days buffer Trend towards later nesting
rough grazing cutting period between end of cutting and the

start of nesting
UP1: Enclosed End of the rush 15 March Ring Ouzel Nesting Between 20- and 40-days buffer c.40 years’ headroom at current
rough grazing cutting period between end of cutting and the trend in nesting dates
start of nesting

UP1 Enclosed End of the rush 15 March Golden plover Nesting Around 20 days buffer between end | Slight trend towards earlier nesting

rough grazing

cutting period

of cutting period and the start of
the nesting period

but very large buffer
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code

Relevant

operation

Prescribed
date

Indicator
species

Ecological
event

Current situation

Future trends

BE3: End of the period | 28 February Blackbird Nesting Good buffer between end of cutting | Good buffer between end of cutting
Management of when hedge period and nesting period and nesting
hedgerows cutting is

permitted
BE3: End of the period | 28 February Robin Nesting Good buffer between end of cutting | Good buffer between end of cutting
Management of when hedge period and nesting period and nesting
hedgerows cutting is

permitted
BE3: End of the period | 28 February Song Thrush Nesting Good buffer between end of cutting | Good buffer between end of cutting
Management of when hedge period and nesting period and nesting
hedgerows cutting is

permitted
GAEC 7a: End of the period | 28 February Blackbird Nesting Good buffer between end of cutting | Good buffer between end of cutting
Boundaries when hedge period and nesting period and nesting

cutting is

permitted
GAEC 7a: End of the period | 28 February Robin Nesting Good buffer between end of cutting | Good buffer between end of cutting
Boundaries when hedge period and nesting period and nesting

cutting is

permitted
GAEC 7a: End of the period | 28 February Song Thrush Nesting Good buffer between end of cutting | Good buffer between end of cutting
Boundaries when hedge period and nesting period and nesting

cutting is

permitted
HS4: Scrub End of the period | 28 February Dunnock Nesting Earliest nesting not within the scrub | No trend towards earlier laying
control on when cutting of cutting period evident
archaeological scrub is
features permitted
HS4: Scrub End of the period | 28 February Song thrush Nesting Earliest nesting not within the scrub | No trend towards earlier laying
control on when cutting of cutting period evident
archaeological scrub is
features permitted
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Appendix 2b Options, Indicator species and correlation with past climate records.

Option code

Relevant

operation

Prescribed
date

Indicator
species

Ecological
event

Current situation

Future trends

OP1: Retention of 15 February Corn Bunting Nesting No current conflict with the end of No projected conflict with the end
Overwintered stubble until this the stubble retention period of the stubble retention period
stubble date
OP1: Retention of 15 February Lapwing Nesting No current conflict with the end of No projected conflict with the end
Overwintered stubble until this the stubble retention period
stubble date
OP1: Retention of 15 February Skylark Nesting No current conflict with the end of No projected conflict with the end
Overwintered stubble until this the stubble retention period of the stubble retention period
stubble date
OP1: Retention of 15 February Tree Sparrow Nesting No current conflict with the end of No projected conflict with the end
Overwintered stubble until this the stubble retention period
stubble date
WD3: Woodland End of the period | 28 February Dunnock Nesting Earliest nesting not within the scrub | No trend towards earlier laying
edges on arable when cutting of cutting period evident
land scrub is

permitted
WD7: End of the period | 28 February Dunnock Nesting Earliest nesting not within the scrub | No trend towards earlier laying

Management of
successional
areas and scrub

when cutting of
scrub is
permitted

cutting period

evident
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Appendix 3 Key species




Appendix 3a Hawthorn: Budburst

Selection as indicator

Hawthorn is a common hedgerow species so was selected as an indicator to examine trends in the timing
of budburst. This species is commonly found growing in hedgerows, woodland and scrubl,

Relevant agri-environment options

Changes in the timing of hawthorn budburst are relevant to the following agri-environment options:

Option code Relevant operation Prescribed date

BE3: Management of hedgerows | End of the period when hedge 28 February
cutting is permitted

GAEC 7a: Boundaries End of the period when hedge 28 February
cutting is permitted

HS4: Scrub control on historic End of the period when cutting 28 February
and archeological features of scrub is permitted

WD3: Woodland edges on arable | End of the period when cutting 28 February

land of scrub is permitted
WD7: Management of End of the period when cutting 28 February
successional areas and scrub of scrub is permitted

Evidence

Nature’s Calendar provides information on the timing of Hawthorn budburst between 1999 and 2018.
Figure 5.4.1 shows records for the whole of the UK. The data suggest that the average date of budburst
has become slightly delayed, moving from around March 12 in 1999 to March 17 in 2018. However, the
average figure masks the fact that a significant number of records of budburst occur in January and
February. In some years (e.g. 2008, 2013 and 2016) several records suggest budburst during the first
ten days of January.

The graph also shows the cut off dates for land management operations specified in agri-environment
options as a red line.



https://www.woodlandtrust.org.uk/visiting-woods/trees-woods-and-wildlife/british-trees/a-z-of-uk-native-trees/hawthorn/

Figure 5.4.1: Hawthorn budburst - UK (n = 22,069)
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Kent was selected for further analysis because several of the early incidences of budburst were recorded
in the county, and this area is likely to see the most pronounced increase in temperature in the future.
The overall pattern reflects the national trend, with the average budburst becoming delayed by almost
two days between 1999 (March 11) and 2018 (March 13). Again, however, there were a significant
number of budburst records for January and February.

Figure 5.4.2: Hawthorn budburst - Kent (n = 844)
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To explore this in more detail we identified the earliest recorded budburst for each year and the mean
and median dates of the budburst records for each year. This showed that while the mean and median
budburst dates in Kent became later over the period, there was a trend for the earliest recorded budburst
to move forward (from around 9 February to January 28).




Figure 5.4.3: Hawthorn - date of first recorded budburst and mean and median budburst dates,
Kent (n = 844)
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Past climate change

February to March temperature in the South East of England between 1980 and 2017 shows a distinct
warming trend.

Figure 5.4.4: February to March mean temperature, South East England, 1980-2017
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Analysis of the relationship between mean February and March temperatures and the timing of Hawthorn
budburst in the South East of England found that around 53% of the variation in timing could be
explained by differences in temperature. This suggests that other factors (including other climate
variables - such as winter temperatures, rainfall or the onset of the growing season) have also influence
the timing of Hawthorn budburst.




Figure 5.4.5: Hawthorn - correlation of budburst and temperature
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Future climate change
UKCP18 climate projections suggest that mean February-March temperatures will continue to rise.

Figure 5.4.6: February to March mean temperature projections, South East England, 2020-
2050
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Applying the observed past relationship between budburst and mean temperature to future projections
for February and March in the South East of England suggests that the mean date of budburst could
come forward a further five days by 2050.




Figure 5.4.7: Predicted mean Hawthorn budburst, South East England 2020-2050
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Summary by agri-environment scheme option

Option code

Relevant

operation

Prescribed
date

Indicator
species

Ecological
event

Current situation

Future trends

permitted

BE3: End of the 28 February Hawthorn Budburst Impact on earliest Impact on earliest
Management | period examples of budburst | examples of budburst
of when Trend towards later Trend towards later
hedgerows hedge mean budburst date mean budburst date
cutting is
permitted
GAEC 7a: End of the 28 February Hawthorn Budburst Impact on earliest Impact on earliest
Boundaries period examples of budburst | examples of budburst
when Trend towards later Trend towards later
hedge mean budburst date mean budburst date
cutting is
permitted
HS4: Scrub End of the | 28 February Hawthorn Budburst Impact on earliest Impact on earliest
control on period examples of budburst | examples of budburst
historic and when Trend towards later Trend towards later
archeological | cutting of mean budburst date mean budburst date
features scrub is




Option code

Relevant

operation

Prescribed
date

Indicator
species

Ecological
event

Current situation

Future trends

WD3: End of the 28 February Hawthorn Budburst Impact on earliest Impact on earliest
Woodland period examples of budburst | examples of budburst
edges on when Trend towards later Trend towards later
arable land cutting of mean budburst date mean budburst date
scrub is
permitted
WD7: End of the 28 February Hawthorn Budburst Impact on earliest Impact on earliest
Management | period examples of budburst | examples of budburst
of when Trend towards later Trend towards later
successional | cutting of mean budburst date mean budburst date
areas and scrub is
scrub permitted




Appendix 3b Common Frog: first spawning sighting

Selection as indicator

Nature’s Calendar provides data for common frog providing one of two amphibian indicator species.

Relevant agri-environment options

Changes in the timing of spawning are relevant to the following agri-environment options:

Option code Relevant operation Prescribed date

WT3 Management of ditches of Ditch maintenance 31 March
high environmental value

Evidence

Nature’s Calendar data for the UK (Figure 5.12.1), dating back to 1980 (with most records since around
2000), indicated that there first sightings of frog spawn have come forward by a few days over the last
30 years. The data need to be treated with caution given the low number of records for the first part of
this period. The graph also shows the cutoff date for ditch management under the above agri-
environment option as a red line.

Figure 5.12.1: Common Frog - date of first spawning UK (n = 83,794)
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The same pattern is evident in Kent, with most first sightings of frogspawn coming before the end of the
period when ditch maintenance can be undertaken.




Figure 5.12.2: Common Frog - date of first spawning Kent (n = 2,654)
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A study carried out on populations of common frog in western Poland between 1978 and 2002 found that
the spawning dates had become earlier by 8 to 9 days in this 25 year period, the authors have linked this
change to the change in winter and spring temperatures in their study area?.

A UK study of Common frog showed congregation and spawning dates had moved earlier and this was
determined to be strongly associated with temperature changes3. However, another UK study found no
significant changes in breeding dates over a 30-year period*

As noted in the NERC Report card®, changes in amphibian phenology are difficult to detect due to large
year on year variability, though this in itself underlines the potential vulnerability of the species.

2 Tryjanowski, Piotr & Rybacki, Mariusz & Sparks, Tim. (2003). Changesin the first spawningdatesof common frogs and common
toadsin Western Poland in 1978-2002. Annales Zoologici Fennici. 40. 459-464.

3 Scott, Andy & Pithart, David & K. Adamson, John. (2008). Long-Term United Kingdom Trendsin The Breeding Phenology of The
Common Frog, Rana Temporaria. Joumal of Herpetology - J HERPETOL. 42.89-96.10.1670/07-022.1.

4 Beebee, T.J.C. (2002) Amphibian phenology and climate change. Conservation Biology, 16 (6): 1454-1455.

5 Sparks, T.H. & Crick, H. (2015) The implications of climate change for phenology in the UK. Terrestrial biodiversity Climate change
impacts reportcard Technical paper 12, Coventry University, Coventry.




Past climate change

Mean February to March temperature in the South East of England between 1980 and 2017 shows a
distinct warming trend.

Figure 5.12.3: February to March mean temperature, South East England, 1980-2017

February-March mean temperature, South East England

CO
w B~ w a

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Analysis of the relationship between mean February and March temperatures and the timing of first
sighting of frogspawn in the South East of England found that around 60% of the variation in timing could
be explained by differences in temperature. This suggests that temperature has a significant influence on
the timing of frogspawn.

Figure 5.12.4: Common Frog - correlation of spawning and temperature
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Future climate change

UKCP18 climate projections suggest that mean February to March temperatures will continue to rise.




Figure 5.12.5: February to March mean temperature projections, South East England, 2020 -
2050
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Applying the observed past relationship between first spawning and mean temperature to future
projections for February and March mean temperatures in the South East of England suggests that the
mean date of first sighting could come forward a further five days by 2050.

Figure 5.12.6: Predicted mean date of Common Frog spawn first sighting, South East England
2020-2050
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Summary results by agri-environment option

Option code Relevant Prescribed Indicator | Ecological | Current situation Future trends

operation date species event

WT3 End of the 31 March Common | Spawning
Management ditch Frog

of ditches of maintenance

high period

environmental
value




Appendix 3c Long-Tailed Tit: nesting

Selection as indicator

Long-Tailed tit was selected as an indicator species for farmland birds nesting in hedges and scrub. Based
on the analysis of nest records between 1990 and 2002, Joys and Crick (2004) identified Robin, Song
Thrush, Blackbird and Long-Tailed Tit as being the earliest nesting farmland birds. While Robin is the
earliest to start laying, half of Long-Tailed Tit nests have started laying by 8 April, considerably earlier
than the other species.

Table 5.17.1: farmland bird nesting dates (1990-2002)

Dates by which Dates by which laying
laying has begun has begun in 50% of

Sample size

in 5% of nests nests
Robin 19 March 18 April 931
Song Thrush 21 March 21 April 1558
Blackbird 22 March 22 April 1344
Long-Tailed Tit 24 March 8 April 608
Joys A. C. & Crick H. Q. P. (2004). Breeding periods for selected bird species in England. BTO Research Report
No. 352. Thetford, BTO.

Joys and Crick 2004 also provides data on regional variation in first egg laying dates, with relevant

information set out in Table 5.17.2.

England.

It suggests that the earliest laying date occurs in the South East of

Table 5.17.2: regional variation in farmland birds’ earliest nesting dates

Dates by which 5% of nests

where laying has begun

Sample size

Long tailed Tit NW 31 March 170

NE 30 March 123

Y+H 26 March 108

EM 1 April 153

EE 25 March 159

WM 26 March 182

SE 23 March 297

SW 25 March 148
Joys A.C. and H.Q.P. Crick (2004) Breeding periods for selected bird species in England - BTO
Research Report No. 352




Relevant agri-environment options

Changes in the timing of long tailed tit nesting are relevant to the following agri-environment options:

Option code Relevant operation Prescribed date
AB16: Autumn sown bumblebird | Top the established mixture 15 March
mix between mid-February and mid-
March
AB8: Flower-rich margins and Cutting to ensure vegetation is 31 March

plots

short enough to allow flower
species to grow without
competition from dominant
grasses

BE3: Management of hedgerows

Last date when hedge cutting is
permitted

28 February

GAEC 7a: Boundaries

Last date when hedge cutting is
permitted

28 February

GAEC 7c: Trees

Last date when tree cutting is
permitted

28 February

OP4 Multi species ley

50% of area should not be cut
untill April, the other 50% until
15 May

1 April

Evidence

The BTO BBS data provides information on mean nesting dates between 1966 and 2017. Figure 5.17.1
shows Long-Tailed Tits saw a significant change in mean laying dates, with laying coming forward by

around 15 days to 2 April.

There was considerable inter season variation in mean nesting dates,

suggesting that nesting could be between eight days earlier and twelve days later than the overall trend

would suggest.

Figure 5.17.1 also shows the date that the earliest 5% of Long-Tailed Tit nests have started laying in the
South East of England, based on data from 1990-2002 (Joys and Crick 2004). This is around 19 days
earlier than the smoothed mean (1966 to 2017) would suggest. It is likely that this date is subject to
some inter-seasonal variation and that in some years the earliest 5% of nests start laying before this
date. The graph also shows the cut off dates for land management operations specified in agri-

environment options as a red line.




Figure 5.17.1: Long-Tailed Tit - mean nesting date
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As mentioned, Joys and Crick (2004) identified this species as one of the earliest nesting farm birds in
the UK. Crick has also analysed data over a 25-year period which showed significant numbers of UK bird
species had shown trends towards earlier laying dates®. Further analyses of this data indicated that the
changes in laying dates were significantly related to spring temperatures”.

A study of resident woodland birds in the Netherlands found that 3 out of 4 species started clutches
significantly earlier and that this change tracked the changes in climate8.
Past climate change

Mean March to April temperature in the South East of England between 1980 and 2017 shows a distinct
warming trend.

6 Crick, H.Q.P., Dudley, C., Glue, D.E. & Thomson, D.L. 1997. UK birds are layingeggs earier. Nature 388: 526.
7 Crick, Humphrey & Sparks, Tim. (1999). Climate change and egg-laying trends. Nature. 399.423-423.10.1038/20839.
8 Goodenough, A.E., Hart, A.G. & Stafford, R. Climatic Change (2010) 102: 687.




Figure 5.17.2: March to April mean temperature, South East England, 1980-2017
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Analysis of the relationship between mean March and April temperatures and Long-Tailed Tit mean
nesting date in the South East of England found that as much as 68% of the variation in timing could be
explained by differences in temperature. This suggests that late winter and early spring temperature has
a strong influence on the timing of Long-Tailed Tit nesting, though other factors (including other climate
variables) are contributor factors.

Figure 5.17.3: Long-Tailed Tit - nesting correlated with temperature
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Future climate change

UKCP18 climate projections suggest that mean March to April temperatures will continue to rise.




Figure 5.17.4: March to April mean temperature projections, South East England, 2020-2050
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Applying the observed past relationship between nesting and mean temperature to future projections for
March and April mean temperatures, it is possible that projected climate change could result in average
nesting dates coming forward by a further four or five days by 2050. Other influences could mean that
the change is more or less than this.

Figure 5.17.5: Long-Tailed Tit predicted mean nesting date, South East England 2020-2050
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Summary by agri-environment scheme option

Option Relevant Prescribed | Indicator Ecological Current situation Future trends
code operation date species event
AB16: Top the 15 March Long- Nesting Earliest nesting already | Trend to earlier nesting
Autumn establishe Tailed Tit within the topping
sown d mixture period
bumblebir | between
d mix mid-
February
and mid-
March
ABS8: Cutting to | 31 March Long- Nesting Earliest nesting already | Trend to earlier nesting
Flower- ensure Tailed Tit within the cutting
rich vegetation period
margins is short
and plots enough to
allow
flower
species to
grow
without
competitio
n from
dominant
grasses
BE3: End of the | 28 Long- Nesting Earliest laying close to
Managem period February Tailed Tit the end of the cutting
ent of when period
hedgerow hedge
S cutting is
permitted
GAEC 7a: End of the | 28 Long- Nesting Earliest laying close to
Boundarie period February Tailed Tit the end of the cutting
s when period
hedge
cutting is
permitted
GAEC 7c: End of the | 28 Long- Nesting
Trees period February Tailed Tit
when tree
cutting is
permitted
OP4 Multi 50% of 1 April Long- Nesting Earliest nesting date Earliest nesting date
species area Tailed Tit already occurring likely to continue
ley should not within the cutting / occurring within the
be cut grazing period, cutting / grazing
untill particularly in the SE period, particularly in
April, the the SE
other 50%
until 15
May




Appendix 4
Copies of correspondence to the sample and
online and telephone survey

4.1 Example of notification letter from Natural England

Department
for Environment
Food & Rural Affairs

Date

Dear [Salutation] [surname]
Research into theimpact of climate change on agri-environment schemes

We are writing to request your help with a Defra funded projectthat will investigate whether the
current agri-environment (AE) schemes provide sufficient flexibility for agreement holders to
respond to extreme weather events. You have been selected randomly from a sample of
agreement holders in one of the three case study areas (Cumbria, Somerset and parts of East of
England).

The findings from this research will feed into the development of current and future schemes.

The survey is being organised by the Countryside and Community Research Institute (CCRI) at the
University of Gloucestershire. They will be contacting you in the next few days with afollow up
letter providing details of the survey and how you can get involved. Participation in the survey is
voluntary and the information you provide is covered by the 2018 Data Protection Act; it will not be
used for any purpose other than for this study. The final project report will presentthe overall
findings and no individual respondent will be identifiable.

I hope that you will be able to help us by providing the benefit of your experiences with agri-
environment schemes, notably the challenges that extreme weather events had on your AES
agreement, both in terms of weather events preventing you from managing your land generally and
the impact on the scheme objectives. We are interested in your views, even if you do not feel that
any extreme weather events have affected your AES agreement. If you would be interested in
receiving atwo-page summary of the final report, and/or alink to the full version of the report, you
will be able to request this when you complete the survey.

Your participation in this research is greatly appreciated, as it is important to get a range of views
and experiences to ensure we have schemes that can meet the challenges of severe weather and
climate change. If you have any queries about the research please contact Chris Short at CCRI on
01242 714122, or Simon Duffield at Natural England on 07789 650661 or

Yours sincerely,

Simon Duffield
Senior Specialist-Climate Change



mailto:cshort@glos.ac.uk
mailto:simon.duffield@naturalengland.org.uk

4.2 Example of invitation letter from CCRI

M
CCRI

Date
Dear [SALUTATION] [LAST NAME],

Invitationto participatein a survey on the impact of climate change on agri-environment
schemes

You recently received aletter from Natural England regarding some research that aims to assess
the impact of climate change on agri-environment schemes (AES). Natural England is keen to
better understand how climate change driven extreme weather events affect your ability to deliver
your AES prescriptions, indicators of success and resulting environmental outcomes.

Your name has been randomly selected from the list of agri-environment scheme holders in [CASE
STUDY] held by the Rural Payments Agency to take part in an online survey. The survey will take
around 10 minutes to complete and can be accessed via this link:

However, if you would preferto receive a paper version of the survey, or complete the survey by
telephone with one of ourresearchers, please contact Isabel Fielden on 01242 714121. The
survey will be open between 10 June 2019 and 31 July 2019.

Your participation in the survey is voluntary and the information you provide is covered by the 2018
Data Protection Act. Your answers are completely anonymous and you will not be identified in
any outputs from the project. Alithoughthe survey is voluntary, you will help us very much by taking
a few minutes to complete the questionnaire and sharing your experiences as an agreement
holder.

As a token of appreciation for taking part, you will be have the opportunity to enter into a prize draw
with the chance to win a £100 Amazon voucher.

If you have any questions or comments about this study, please feel free to contact me on 01242
714122 or

Thank you very much for helping with this important study.
Yours sincerely,

Chris Short
Project Lead CCRI



https://glos.onlinesurveys.ac.uk/necc
mailto:cshort@glos.ac.uk

4.3 Example of post card reminder from CCRI

Somerset Photo © Matt Reed 2018

Last week we sent you a letter inviting you to complete a survey
about the impact of extreme weather events on current agri-
environment schemes. Your name was drawn randomly from a list
of agreement holders in Cumbria, Somerset and parts of East Anglia.

If you have already completed the online survey, please accept
our sincere thanks. If not, we would greatly appreciate it if

you could do so today. We are especially grateful for your help
because it is only by asking people like you to share your
experiences that we can improve the development of current and
future agri-environment schemes.

If you did not receive the invitation, or if it was misplaced, here’s
the link to the survey: https://glos.onlinesurveys.ac.uk/necc

If you have any queries, please call us on 01242 715377 or
email jurquhart! @ glos.ac.uk.

With thanks,
Countryside and Community Research Institute
University of Gloucestershire

Y -
Francis Close Hall Campus, Swindon Road, UNIVERSITY OF CC rl
Cheltenham, Gloucestershire GL50 4AI| GLOUCESTERSHIRE e




4.4 Example of sample boost leaflet for local advisers from CCRI

Assessing the adaptive capacity of Agri-Environment
Schemes to respond to the impacts of extreme weather

Defra is funding this projectto improve our understanding of the ability of current Agri-environment
schemes (AES) to respond to extreme weather. In this research, led by CCRI in conjunction with
Lands Use Consultants and Environment Systems Ltd, there are two distinct objectives.

1. Reviewing a sample of AES options, which specify dates for required operations and matching
these against the timing of ecological events such as bud burst, arrival and departure dates for
migrant birds and nesting/hatching dates for breeding birds to reveal areas of concern.

2. A survey of farmers to gather evidence regarding the impact of extreme weather events on AES
and BPS. Looking at issues of adhering to AES prescriptions within the current compliance and
operational regime; and their ability to deliver the desired environmental outcomes.

How can I help?

If you are an AES agreement holder (past or present), please complete the survey

The final report, due in March 2020, will highlight changes in weather patterns and potential impact on
AES options; evidence from farmers of climate change impact on schemes. This will feed directly into
developing policy discussions.

Thank you
Simon Duffield simon.duffield@naturalengland.org.uk

Chris Short

4.5 Text from Online Survey

1. Front page:
Who we are?

The Countryside and Community Research Institute at the University of Gloucestershire, in
partnership with Environment System Ltd and Land Use Consultants, has been tasked with
seeking the views of farmers/land managers about how extreme weather events have impacted
the effectiveness of agri-environment (AE) schemes. The work, funded by Defra, is seeking to
understand how current AE and future land management schemes can be more responsive to
extreme weather and contribute to greater local resilience to climate change. If you want to know
more about the project go to [link]

Why we need your help

We need the help of farmers and landowners who have experience of agri-environmentschemes
including the Basic Payment Scheme.

This survey should take no more than 10-15 minutes to complete for a single farm holding/unit. If
you manage more than one farm holding please choose one that most closely aligns to the study
areas of Cumbria, Somerset and West Anglia. [Sentence omitted from open survey.]



https://glos.onlinesurveys.ac.uk/neccopen
mailto:cshort@glos.ac.uk

2. Consent page:

Q1 All answers are confidential and no individual will be identifiable as a result of the analysis.

All of the data is protected and will only be used on this project and has been checked to meet the
required standards on personal data. If you would like a summary of the results and/or wish to take
part in further surveys related to the project there is an opportunity to provide contact detail s at the

end.

Do you agree to these T&Cs and wish to continue with the survey?

For those who have received aletter:

Qla Please enter the code on your letter exactly as it appears:  .......

For those completing this at an event or following link via social media:
Q1b How did you find out about this survey?

Saw link on Twitter/social media O

Received details at NE event O

Received details at non-NEevent 0O
3. Survey:
Q2 What is the size of your farm? ............

Q2a Is this Acres O or Hectares 7

Q3 Is the land that you farm (please select one)

Wholly owned O
Mix of owned & rented O
Wholly rented O
Contract farm O
Other O (please specify) ...coeveveiiiiiiiiininnnn.

Q4 Does your holding include a Site of Special Scientific Interest SSSI

Yes ...No ...

Yes O No O

Q5 What AE schemes are you currently involved in? (Please select all that apply)

None (Basic Payment Scheme only) O
Environmental Stewardship (Organic) HLS O
Environmental Stewardship (Organic) ELS O
Countryside Stewardship HT O
Countryside Stewardship MT O
Other O

Please specify .................




Q6 At the start of 2015, what schemes were you involved in? (Please select all that apply)

None (Basic Payment Scheme only) O
Environmental Stewardship (Organic) HLS O
Environmental Stewardship (Organic) ELS 0O
Other O Please specify .................

Q7 Inyour view have there been any extreme weather related events over the past 5 years on
your farm? (Please select all that apply)

Heat

Wet

Cold

Wind

Drought

Flood

Unseasonal weather / timings (early spring)
Unusual combination of factors

Other

OOo0oOoO0oOoooo

Please specify .................

Q8 Please indicate which of these has occurred in the past 5 years? (please indicate on the four
point scale the level of impact)

Direct impacts: Severely | Moderately | Somewhat | Not at
all

Flood damage to buildings and
infrastructure

Flood damage to crops and fields
Animals stranded or lost in floods
Lack of grazing due to dry/hot weather
Damage to crops due to dry/hot weather
Wild fires damaging land areas (crops,
grazing land etc.)

Wind damage to buildings and
infrastructure

Loss of crops through extreme cold
Other direct impact (please specify

Indirect impacts: Severely | Moderately | Somewhat | Not at
all

Drought conditions impacting crop
choice and management of land

Wet conditions impacting crop choice
and management of land

Lack of water to sustain crops
Flooding of farm land impacting
management

Livestock challenges due to bad weather
Using supplementary feeding in bad
weather

Other direct impact (please specify




The next series of questions are for all respondents and concerns the Basic Payments scheme.

Q9 Have any of the following proved challenging in the last 5 years due to weather related issues
making them difficult to fulfil:

Three crop rule,

Poaching and soil management,
Supplementary feeding requirements,
Water abstraction rules,

GAEC rules,

Slurry spreading regulations

Ooooooad

Q9a Please indicate your views on the effectiveness of the process regarding these challenges
(where 1 is strongly agree and 5 is strongly disagree)

Strongly | Disagree | No Agree | Strongly
disagree opinion agree

RPA staff assessed then
implications of extreme weather on
my BPS agreement

The online guidance was sufficient
for me to respond to these
challenges

The process required for a
derogation was straightforward

An RPA officerwas able to assist
me with my derogation request
The process for implementing
derogations is ineffective and
inefficient

The next series of questions for those in AE agreements from Jan 2015 onwards, for those without
an AE agreement pleasegoto Q16

Q10 Do you think variability in the weather has affected your ability to deliver any aspect of your
agri-environment scheme (i.e. Environmental Stewardship or Countryside Stewardship)?

Yes O No O Don'tKnow O (If no,gotoQ 13)




Q10alf yes, did you experience any of the following (please indicate on the four point scale the
level of impact)

Direct impacts: Severely | Moderately | Somewhat | Not at
all

Unable to access land to establish
scheme option

Weather conditions meant option did not
establish successfully

Unable to access land for required routine
management

High levels of pest and weeds on land
covered by AE prescriptions,

Issue of timing for land management
activities

Clash of AE work with other farming or
management operations

Livestock welfare challenges on land with
AE prescriptions.

Q10b Did this present you with an additional cost
Yes O No O Don’t Know O

Q11 Where you had challenges with your AE agreement, did these result in any of the following
outcomes? (tick all that apply):

Unable to undertake required land management operations within stipulated window
Unable to implement one or more of the required operations in correct period
Required/requested are-sequencing of AE options and management activity
Required/requested derogation due to extreme weather event

Required/requested Force Majeure on agreement due to extreme weather event
Post event compliance requirements required re-instatementto meet requirements
Other, please Specify ......ccoiiiiiiiiii e

O
O
O
O
O
O
O




Q12 Please indicate your views on the effectiveness of the administrative processes in AE
regarding these challenges (where 1 is strongly agree and 5 is strongly disagree)

Strongly | Disagree | No Agree | Strongly
disagree opinion agree

NE staff assessed the implications
of extreme weather on my AE
agreement

The online guidance was sufficient
for me to respond to these
challenges

The process for amending my
agreement was clear and straight
forward

The process required for a
derogation (or MTA) was
straightforward

The process required for a Force
Majeure was straightforward

Q13 Do you consider that the timings around particular activities within your AE prescriptions are
having an impact on your ability to deliver your prescriptions?

Yes O NoO Don’tKnow O (if no goto Q14)

Q13aln what way are the timings associated with prescriptions impacting the effectiveness of your
AE agreement? (tick all that apply)

The timing restrictions on certain options are not suitable (e.g. hay cutting or grazing) O
The mechanical operation window does not fit the farming system O
Other, please specify O

Q14 Do you consider that the timings around particular activities within your AE prescriptions are
having a negative impact of the environmental outcomes of your agreement?

Yes O No O Don’t Know O

Q14aplease add additional comments .............

Q15 Did you find any evidence that options under the AE agreement reduced the impact of the
extreme weather on your farm/ holding?

Yes OO No O Don’t Know O




Q15alf Yes, in what way
Shading for stock,
Reduced soil erosion,

Increasing water infiltration within soil

I [ I R 6 B

Other (please specify)

Final questions for all respondents.

Q16 Did you seek advice regarding the implications and requirements of potential changes to your
AE agreement or BPS requirements?

Yes O NoO Don’tKnow O (if nogotoQ17)

Q16alf Yes, Where did you seek advice from and how helpful was it to you? (1=very helpful to 3
very unhelpful)

Direct impacts: Yes Very Fairly | not at
helpful | helpful | all
v helpful
NE officer (CS/CSF)
RPA adviser

Own adviser / agent adviser
Professional organisation (NFU/TFA)
Part of an NE organized event

Part of a non-NE organized event
Other farmers / network or society
Other (please specify)

Q17 What impacts of gradual or extreme climate change/weather events on farming practice have
you noticed on your farm/holding? [open question]

Q18 If you could change one thing in relation to your AE agreement or BPS in relation to extreme
weather/climate change what would it be? [open question]

Q19 Are you involved in any other projects such as:

- Cumbria Test & trials O
- Somerset Levels Test & Trials O
- East Anglia Payment by Results O
- Other local project O




Q20 Further engagementwith the project

If you would like to take part in a follow on survey to look at some of these issues in more detail
through atelephone interview as part of this project please click on link below - you will be asked to
provide your name and email address.

Your details are not linked to the answers you have given in this survey and will be stored in line
with current data protection legislation.

Thank you very much for taking the time to complete this survey, we greatly appreciate your
comments and input.

4.5 Email invitation to participate in telephone survey

Date
Dear

Invitation to participatein telephone survey on theimpact of extreme weather on AES
agreements

You recently completed an online survey funded by Defra and Natural England concerning the
impact of extreme weather on agri-environment schemes (AES). You indicated that you would be
interested in contributing to future aspects of the project. We would like to speak with you further
in a telephone interviewto explore in more detail how extreme weather has affected you.

In the coming days a researcher from the CCRI will contact you to identify atime to conduct the
interview, which should take no more than 30 minutes. To do this we would be grateful if you
could supply us with an appropriatetelephone number.

Your participation in the survey is voluntary and the information you provide is covered by data
protection legislation. Your answers are completely anonymous and you will not be identified in
any outputs fromthe project. You can read our privacy statement here

When the researcher contacts we will check if you are content with these terms and
conditions before the interview begins.

If you have any questions or comments about this study, please feel free to email me directly on

Thank you very much for helping with this important study.

Yours sincerely,

Chris Short
Project Lead CCRI



http://www.ccri.ac.uk/data-protection/
http://www.ccri.ac.uk/data-protection/
http://www.ccri.ac.uk/data-protection/
mailto:cshort@glos.ac.uk

4.6 Copy of AES agreement holder telephone survey

LMO0484: Adaptive capacity of Agri-env Schemes to respond to the impacts of
climate change

Agreement Holder Telephone Questionnaire

Sample No (UID): Interviewer Name:
Interviewee Name:

Interviewee Position with respect of AES agreement:

Introduction

Interviewer: The purpose of this interview is to discuss in more detail the impact of extreme
weather on your farm/holding and the impact on your ability to deliver your AES and/or BPS
scheme(s). Thank you for taking the time to complete the online survey. The questionsin this
survey are more open to allow the issues to be explored in more depth but there might be some
minor areas of overlap. We have kept this to a minimum as much as possible and your
involvement in the survey remains voluntary.

Check: that they have received aletter outlining the research and covering details on anonymity,
data handling, withdrawal, what will be asked in the interview, how consent will be taken. Check
that interviewee understands these. Give abrief reminder that:

* The key purpose of the interview is to determine how; scheme design, targeting and
compliance, options and prescriptions could be altered to help reduce the identified risks
due to climate change.

« Theinterviewisin 5 parts: - First, details of the farm business, subsequent sections look at
the impact of extreme weather on farming systems; extreme weather and BPS; extreme
weather and AES; and scheme design and flexibility.

* Indicate to the agreement holder that you would like to record the interview for the purposes
of providing a clear record for use of quotes and partial transcribing. Reassure them that it
helps make sure that important points that come up during the interview are not missed but
is not used in any other way.

* Areyou happy for the interview to be recorded, this is only for the purpose of writing up the
interviews and capture your responses. Note verbal consent for recording of interview.

» The interviews usually take about 30 minutes. Suggested timings are given for each

section.
Terms and conditions accepted O
Consent to record interview O

Privacy statement: to be read out before start of the interview

. The survey is confidential and no details will be released to third parties.

. The project complies with Data Protection Legislation. Data will be stored in a database on
the University of Gloucestershire's secure computer network and will only be available in its
original formto the research team for purposes relating to this project.

. Data that we collect is anonymised and will not be reported at an individual level. You can
read a full statement



http://www.ccri.ac.uk/data-protection

Section 1 You and your holding

e Background aspects to the holding like tenure and structure
e Factors influencing decision making in the future

Land tenure and Enterprises
1. What is the total area of the holding/farm? ...... (Offer option to record in hectares or acres)

O hectares [ Acres

2. Is your farm/holding (Read all and ask them to choose one)

Wholly owned / Mainly owned / Mix of owned &rented / Mainly rented / Wholly
rented / Contractfarm / Other (please specify)

3. Which best describes your farmtype? (Read all and ask them to choose one)

Mainly arable / mainly dairy / upland beef & sheep / lowland beef & sheep / pigs/
poultry / horticulture / mixed / other

4. What county is the farmbased in? ......................

5. Approximately how much of your business income comes from the agricultural enterprises
on the holding? (Includes all on-farm agricultural activity and BPS and AES payments)
(If business income not know tick ‘unknown’, for holdings with non-business focus (e.qg.
Wildlife Trust) enter ‘Not Applicable’)

All of it/ most of it/ about half / less than half / very little / none
Unknown / Not applicable

Comments (record any further explanation offered, including where they declined to
respond):

Section 2 Impact of Extreme weather on farming system
¢ Questions about the impact of extreme weather on the holding and how it operates.

6. What are the main types of extreme weather events that you have experienced over the
last 5 years on your holding: (circle all those that apply)

Heat Wet Cold Wind Drought

Flood Unseasonal weather/timings Unusual combination of factors

Comment: (record any response relating to the changing patterns of weather in terms of
extremity or frequency)




7. What is the impact of these weather events on you the operations on the farm? (list from
the online survey contained in interviewer guidance document):

7a.

7b.

7c.

7d.

8. Has your farming practice changed as a result the extreme weather discussed in Q6? If
how? (Prompt: changes in farming system (more intensive/extensive), crops grown, type of
cultivations, type of feed, agrochemical inputs, type of machinery, etc.). Noteif change is
temporary or permanent

8a.

8b.

8c.

8d.

Section 3 Extreme weather and BPS

¢ Looks in more detail about the challenges of extreme weather on AES/BPS
processes

e Where there is interaction with NE or RPA who effective this was
Taking those events that we discussed in Q6 and Q7, this section looks at the impact on BPS.
9. Do you feel that any of those events impacted on your ability to meet the requirements of

BPS? Such as:
Supplementary feeding regulations / poaching, compaction & soil / slurry storage /

Water abstraction rules/ 3 crop rule / GAEC

YesO NoO DontknowO If NoorDon't know go to Q13

If Yes, can you outline the nature of these challenges?

9a.

9b.

9c.

10.




11. Did you seek any assistance as to what you should do?

Yes O NoO Don't know O If Don’t know go to Q12

If No, why not? (Then goto Q12)

If Yes, who from and how helpful was this? [note categories in online survey: use of online
guidance, asked for derogation, RPA officer directly involved][See interviewer guidance
document for areas of possible discussion]

12.Looking back, what are your thoughts on the efficiency of this process and how effective it
was? [Prompt for both reflections on formal and informal parts of the process as well as
thoughts on what they would do differently]

Section 4 Extreme weather and AES requirements

¢ Investigates the impact of extreme weather on AES compliance and outcomes
e AES prescriptions and NE staff and the challenges of AES and extreme weather

13. Thinking back to those events we discussed in Q6 and Q7, did they impact an AES
agreement that you had at the time?
YesO NoQO Don’t know O If No or Don’t know go to Q20

14.If Yes, what scheme was this?
ELS (inclu. O-ELS & U-ELS)
HLS including O-HLS
CS Mid-Tier
CS Higher Tier
England Woodland Grant Scheme

Oo0ooOoon

15. Can you describe how the extreme weather impacted on your AES? [See Interview
guidance document for areas to explore.] [Use the online responses as initial prompts:
unable to establish an option e.g., couldn’t prepare ground, lack of germination, AES date s
didn’tfit, weed or pest problems, clash with farming operations, livestock welfare issues]

15a.

15b.

15c.

15d.




16. Did you seek any assistance as to what you should do?
Yes O No O DK O

If No, why not? [Prompt for issues of trust and bad previous experience]

17.1f Yes, who from and how helpful was this?
[Focus on NE connections. Prompt — ask for further explanation: use of online guidance,
asked for derogation, NE officer directly involved] [See interviewer guidance document for
areas of possible discussion]

18. How was the issue resolved? How successful was this in overcoming the issue? Wasita
one-off or have you had to go back to NE for further discussions? (note if there was a
permanent or temporary change to the agreement/options or prescriptions)

19.In hindsight were there other sources of help you think would have been beneficial?

20. Looking back, what are your thoughts on the efficiency of this process and how effective it
was? [Prompt for both reflections on formal and informal parts of the process as well as
thoughts on what they would do differently] For the interviewer guidance document:
[Focusing on the communication and the outcomes, time taken for decision, impact of the
process on AES outcomes. Look for commentson scheme design, advice & guidance,
eligibility criteria, prescriptions and Indicators of Success]. Then go to Q22

Those saying No or DK to Q12

21.1f No or Don’t know, are you in an AES agreement? [f so, which is it?

ELS (inclu. O-ELS & U-ELS) O
HLS including O-HLS

CS Mid-Tier

CS Higher Tier

England Woodland Grant Scheme

OOoOooOooo

No AES agreement

22.Have you ever had to make changes to your agreement for any reasons? If so, what was
this regarding? [Prompt for both reflections on formal and informal parts of the process as
well as thoughts on what they would do differently]




All

23. Have you noticed any occasions when the AES dates or prescriptions would seemto go
against what is best for the natural environment on your holding (e.g. first nesting date or
bud burst, bare ground at wrong time of year)?

24. Are there options which are not able to deliver the intended outcome on your holding
because of changes in weather patterns? (e.g. reduced surface run-off, maintaining high
water levels, wild bird food during winter)

25. Do you feel that there are some AES activities or options that could increase the ability of
your farm to cope with extreme weather?
Yes ...No... Don’tknow ...

If Yes, which ones?

Section 5 Scheme design and flexibility

e Considers whatmightchange withinthe currentschemes to help them be more effective in response
to extreme weather

26. What changes would you like to see within the current schemes to help them operate
effectively in the face of extreme weather? [Prompt: flexibility in option choice, fewer
prescriptions, flexible location, targets or goals more than prescription etc.]

How might this work?

What do you think might be the barriers/challenges from your perspective as an agreement
holder?

27.Clearly any publicly funded scheme has to have a process (e.g. derogations or self-
monitoring) to cover changes resulting from extreme weather. How do you feel this should
be managed with regard to ...

¢ minor changes (tackling weeds/pest outbreaks/extending dates):

e more major changes (moving or changing options, waterlogged land)

¢ regional/national events (Storm Desmond, Beast from the East, heatwaves etc).




28. That is the end of the interview but before closing the interview do you have any

suggestions as to how a new AES scheme could respond better to extreme weather
events?

29. Are there any other comments that you would like to make?

Thank you very much for taking part in this survey. Your contribution has been very helpful
and will contribute to the reviews of existing schemes and the development of new schemes in the
next few years. Your assistance is therefore much appreciated.

Record time interview closed ...




Appendix 5
Background analysis of the sample

The table below shows the overall spread ofthe 420 responses compared with the statistics for agricultural holdings in
England and two previous studies into AES schemes in England.

Table A5.1 Comparison of farm sizein AES & CC survey with Defra and recent AES surveys

Online Sample (2020) England June 2017* Previous Studies
Number Percent Number (000) Percent 2014 (n=99)** [ 2017 (n=403)**
<20ha 35 8.4% 42 39.9% 15.2% 9.2%
20 to <50ha 76 18.2% 21 19.5% 15.2% 14.1%
50 to <100ha 67 16.0% 18 16.9% 16.2% 16.6%
100ha & over 241 57.5% 25 23.7% 53.5% 60.1%
Total 420 100% 106 100% 100% 100%

Sources: *Defra et al (2019), ** Boatman et al (2014) *** Shortet al (2017).

The table shows that in this study the majority of the farms are in the largest category ‘over 100 ha’ with almost a third
(30%) 250 haorlarger. Thetable shows thatagainst the Defra statistics for main holdings, the online survey was not very
representative, with far fewer holdingofunder 20 ha. In reality, these will be horticultural and housed pig and poultry units
that are less likely to be entered into AES schemes. A better match is found with two recent AES surveys where the
proportion in the largest categoryis much closer to thosein the online survey. The 2014 survey was with HLS agreement
holders and the 2017 with a range of interviewees who had either entered Co untryside Stewardship or had considered
doing so.

Common land refers to areas owned by a private landownerswhich others havetherightto graze their livestockon. There
is common land in every county of England with most of it in the North and South W est of the country. Not surprisingly
then, of the 41 respondents (10%) who had common rights 17 were in Cumbria, making up 19% of this sample. There
was only 1in WestAngliaand 4in Somerset. In the Restof England sample 19 (12%) had common rights. The exercising
ofcommon rights is perhaps more importantthan actually have therights attached to you farm, especially in terms of land
management activity. Over half of all commons are designated SSSIs, almost all are open access and most are in
protected landscapes. Intheeventhalfofthe Cumbrian respondentsexercisedtheirrights and 11 ofthe 19 in the Rest of
England so overall 22 ofthe 41 did exercise theircommon rights.

Figure A5.1 Case study areas and land tenure when presence of SSSI on holding
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The next background question asked the respondentiftheir holding includes a SSSI. In total 95 respondents (23%) have
an SSSI on their holding. The proportion is lowest in West Anglia (15%) and highest in Cumbria (30%) and the Rest of
England (25%) sample. Given thatthe survey is mostly aboutthe impact of extreme weather on AES agreements, perhaps
this is not surprising as AES is one of the main mechanisms for funding appropriate management on SSSls. Itis worth
looking atthe characteristics of farm size and tenure on those holdingwith aSSSI. Firstlooking atland tenure, the figure
below charts thetype of tenure againstthe presence ofa SSSI. The results are shown in Figure A3.1 below.

The figure shows quite a marked variation across the whole sample but the numbers are small. In those areas with the
highest number of holdings containing an SSSI, the differences are marked. In Cumbria most are wholly owned (64%)
with 36% a mix of owned and rented, this is statistically differentfrom West Angliaand Somerset (Significance at p < 0.05).
In the Rest of England sampletheresponses are evenly splitbetween all three groups ataround athird each. The wholly
rented category is notably higher in thissample than the other three case studies, however the sample size is too small to
deduce anything further.




Appendix 6 Regional analysis for Hawthorn budburst
and Common Frog spawning

Cumbria

Hawthorn

Nature’s Calendar data recording the first Hawthorn budburst were analysed for Cumbria. Records arerelatively sparse
before 2002, so the analysis focused on the period between 2002 and 2018.

Figure A6.1 shows, for each year, the timing ofthe firstrecorded hawthom budburstacross Cumbria. The left-hand axis
shows the day number (January 1 =day 1) and thered line shows the date (28 February) when land managers must end
hedge cutting and tree cutting operations. The graph shows the majority of budbursttaking place after the end ofthe
hedge and tree cutting period, though in afew years (e.g. 2002, 2005, 2017) there are a number ofrecords for the period
before the end of February, suggesting the potentialfor aclash with management activity. The blue dotted line shows a
trend towards very slightly later budburstoccurringin Cumbria, suggesting riskof budburstoccurring before the end of
the cutting period has notincreased over this relatively short period.

Figure A6.1 Nature Calendar budburst date for Hawthorn in Cumbria
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Figure A6.2, taking the same data, examines the relationship with the end ofthe cutting period inmore detail. It plotsthe
average date offirst budburstover the period from 2002 to 2018 (blue dots) and tracks the trend in this date (solid blue
line). It shows thatthe mean budburst date for Hawthorn in Cumbria consistently occurs atleast 10 days after the end of
the cutting period. Overthese 17 years, the trend suggests thatthe mean date of budburst has come forwards by one
day. The graph also plotsthetiming ofthe earliest single recorded budburstin Cumbria over this period. This shows
considerable variation fromyear to year, with budburst in all but a handful of years starting during the cutting period. In
2008 and 2017, the earliestrecorded budburst occurred atleast 40 days before the end ofthe hedge and tree cutting
period. Overthese 17 years, the trend suggests thatthe earliest recorded budbursthas moved back by around eight
days, though the scale of year to year variation suggests this may notbe a good representation of longer-termtrends.




Figure A6.2 Nature Calendar budburst date for Hawthorn in Cumbria, mean and earliest
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Common Frog

Nature’s Calendar data recording thefirstobserved frogspawn were analysed for Cumbria. Records are relatively
sparse before 2002, so the analysis focused on the period between 2001 and 2018.

Figure A6.3 shows, for each year, the timing ofthe firstobserved frogspawn across Cumbria. The left-hand axis shows
the day number (January 1 =day 1) and thered line shows the date (31 March) when land managers must ditch
maintenance operations. The graph shows the majority of observations occurring within the ditch maintenance period,
suggesting the potential for a clash with managementactivity. The blue dotted lineshows atrend towards earlier
spawning occurringin Cumbria, with a decrease in the number of spawning observations occurring after the end of the
ditch maintenance period.




Figure A6.3 Nature Calendar spawning date for Common Frog in Cumbria

Common Frog - spawn first seen (Cumbria)

160
140 L
®

120
100

H .

L4 [ ]

80 ' g ®

‘ -
60 s i '
40 o
20
0 '
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

® ObservationDay —=——31-Mar ===Llinear (ObservationDay)

Figure A6.4, taking the same data, examines the relationship with the end ofthe ditch maintenance period in more detail.
It plots the average date offirst observed spawning over the period from 2001 to 2018 (blue dots) and tracks the trend in
this date (solid blueline). Itshows thatthe mean frog spawn datein Cumbria consistently occurs atleast 10 days before
the end ofthe maintenance period. Overthese 17 years, thetrend suggests thatthe mean date of spawninghas
changed very little. Thegraph also plots thetiming ofthe earliestsingle recorded spawning in Cumbria over this period.
This shows considerable variation from year to year, with onerecord in 2006 recording an observationon January 1.
Over these 17 years, thetrend suggests thatthe earliestrecorded spawning has moved back by around twenty days,
though the scale of year to year variation suggests this may notbe a good representation of longer-termtrends.

Figure A6.4 Nature Calendar spawning date for Common Frog in Cumbria, mean and earliest
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Somerset

Hawthorn

Nature’s Calendar data recording the first Hawthorn budburst were analysed for Somerset. Records are relatively sparse
before 2001, so the analysis focused on the period between 2002 and 2018.

Figure A6.5 shows, for each year, the timing of the firstrecorded hawthom budburstacross Somerset. The left-hand
axis shows theday number (January 1 =day 1) and thered line shows the date (28 February) when land managers
must end hedge cutting and tree cutting operations. The graph shows the majority of budbursttaking place after the end
of thehedge and tree cutting period, thoughin several years (e.g. 2002, 2004, 2005, 2007 and 2008) there are a number
of records forthe period before the end of February, suggesting the potential for a clash with management activity. The
blue line shows atrend towards slightly later budbursto ccurring in Somerset, suggesting risk of budburst occurring
before the end ofthe cutting period has notincreased over this relatively shortperiod.

Figure A6.5 Nature Calendar budburst date for Hawthorn in Somerset
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Figure A6.6, taking the same data, examines the relationship with the end ofthe cutting period inmore detail. It plots the
average date offirst budburstover the period from 2001 to 2018 (blue dots) and tracks the trend in this date (solid blue
line). It shows thatthe mean budburst date for Hawthorn in Somerset typically occurs atleast8 days after the end ofthe
cutting period. Overthese 17 years, the trend suggests thatthe mean date of budburst has fallen back by two days.

The graph also plots thetiming ofthe earliestsingle recorded budburstin Somersetover this period. Thisshows
considerable variation fromyear to year, with budburst in all years starting before the end ofduring the cutting period. In
2013, the earliestrecorded budburstoccurred 50 days before the end ofthe hedge and tree cutting period. Over these
17 years, the trend suggests thatthe earliestrecorded budbursteach year has moved back by around two days, though
the scale of year to year variation suggests this may notbe a good representation of longer-termtrends.




Figure A6.6 Nature Calendar budburst date for Hawthorn in Somerset, mean and earliest
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Common Frog

Nature’s Calendar data recording thefirstobserved frogspawn were analysed for Somerset. Records are relatively
sparse before 2001, so the analysis focused on the period between 2001 and 2018.

Figure A6.7 shows, for each year, the timing ofthe firstobserved frogspawn across Somerset. The left-hand axis shows
the day number (January 1 =day 1) and thered line shows the date (31 March) when land managers must ditch
maintenance operations. The graph shows the majority of observations occurring within the ditch maintenance period,
suggesting the potential for a clash with managementactivity. The blue dotted line shows atrend towards slightly later
spawning in Somerset, though most spawning observations still occur before the end of the ditch maintenance period.




Figure A6.7 Nature Calendar spawning date for Common Frog in Somerset

Common Frog - spawn first seen (Somerset)
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Figure A6.8, taking the same data, examines the relationship with the end ofthe ditch maintenance period in more detail.
It plots the average date offirst observed spawning over the period from 2001 to 2018 (blue dots) and tracks the trend in
this date (solid blueline). Itshows thatthe mean frog spawn datein Somerset consistently occursatleast 24 days
before the end ofthe maintenance period. Overthese 17 years, thetrend suggests thatthe mean date of spawninghas
moved back by around threedays. The graph also plots thetiming ofthe earliest single recorded spawning in Somerset
over this period. This shows considerable variation from year to year, with the earliest records in 2005 and 2006
occurringin very early January. Over these 17 years, the trend suggests thatthe earliest recorded spawning each year
has moved back by around fifteen days, though the scale of year to year variation suggests this may notbe a good
representation oflonger-termtrends.




Figure A6.8 Nature Calendar spawning date for Common Frog in Somerset, mean and earliest
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West Anglia (Bedfordshire, Cambridgeshire, Essex and Hertfordshire)

Hawthorn

Nature’s Calendar data recording the first Hawthorn budburstwere analysed for West Anglia. Records are relatively
sparse before 2001, so the analysis focused on the period between 2001 and 2018.

Figure A6.9 shows, for each year, the timing ofthe firstrecorded hawthom budburstacross WestAnglia. The left-hand
axis shows the day number (January 1 = day 1) and thered line shows the date (28 February) when land managers
must end hedge cutting and tree cutting operations. The graph shows mostbudbursttaking place after the end ofthe
hedge and tree cutting period, thoughin several years (e.g. 2002, 2004, 2005, 2007, 2008 and 2016) there are a large
number of records for the period before the end of February, suggesting the potential for a clash with management
activity. Theblue lineshows atrend towards slightlylater budburstoccurring in West Anglia, suggesting risk of budburst
occurring beforethe end of the cutting period has notincreased over this relatively shortperiod.

Figure A6.9 Nature Calendar budburst date for Hawthorn in West Anglia
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Figure A6.10, taking the same data, examines therelationship with the end ofthe cutting period in more detail. Itplots
the average date offirstbudburst over the period from 2001 to 2018 (blue dots) and tracks thetrend in this date (solid
blue line). It shows thatin around onein threeyears, the mean budburst date for Hawthorn in West Angliaoccurs close
to, orslightlybefore the end ofthe cutting period. Overthese 17 years, the trend suggests thatthe mean date of
budburst has fallen back by four days. Thegraph also plots the timing of the earliest single recorded budburstin West
Angliaoverthis period. This shows considerable variation fromyear to year, with budburst in all years starting before the
end ofduring the cutting period. In 2005, the earliestrecorded budburstoccurred more than 50 days before the end of
the hedge and tree cutting period. Over these 17 years, the trend suggests thatthe earliest recorded budbursteach year
has moved forward by around aweek, though the scale of year to year variation suggeststhis may notbe a good
representation oflonger-termtrends.




Figure A6.10 Nature Calendar budburst date for Hawthorn in West Anglia, mean and earliest
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Common Frog

Nature’s Calendar data recording the firstobserved frogspawn were analysed for West Anglia. Records arerelatively
sparse before 2001, so the analysis focused on the period between 2001 and 2018.

Figure A6.11 shows, for each year, thetiming ofthe firstobserved frogspawn across West Anglia. Theleft-hand axis
shows the day number (January 1 =day 1) and thered line shows the date (31 March) when land managers must ditch
maintenance operations. The graph shows the majority of observations occurring within the ditch maintenance period,
suggesting the potential for aclash with managementactivity. The blue dotted line shows atrend towards slightly earlier
spawning in West Anglia, though most spawning observations still occur before the end of the ditch maintenance period.




Figure A6.11 Nature Calendar spawning date for Common Frog in West Anglia

Common Frog - spawn first seen (West Anglia)
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Figure A6.12, taking the same data, examines the relationship with the end of the ditch maintenance periodin more
detail. It plotsthe average date of firstobserved spawning over the period from 2001 to 2018 (blue dots) and tracks the
trend in this date (solid blueline). It shows thatin mostyears, the mean frog spawningdatein West Angliaoccurs at
least 10 days beforethe end of the maintenance period. Overthese 17 years, the trend suggests thatthe mean date of
spawning has changedvery little. The graph also plots thetiming ofthe earliestsingle recorded spawning in West Anglia
each year overthis period. This shows considerable variation from year to year, with the earliestrecords in 2005 and
2009 occurring invery early January. Over these 17 years, the trend suggests thatthe earliest recorded spawning has
moved back by around six days, thoughthe scale ofyear to year variation suggests this may notbe a good
representation oflonger-termtrends.




Figure A6.12 Nature Calendar spawning date for Common Frog in West Anglia, mean and
earliest
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