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v‘.:ﬁ Climate Action: our urgent race

RACE - reduce, adapt, capture, and engage
@ We will reduce our carbon emissions from all of our activities, to be carbon net zero by 2030

L
7'7-'\ We will take account of the need to be resilient and adaptable to a changing climate in every choice we make

TY]

B We will capture more carbon from our land, to be carbon net zero by 2030

-’: We will engage others - telling our story widely to inspire action from supporters and policymakers




Climate Action: how we are set up

Harry Bowell
Director of Land & Nature

Patrick Begg, Programme Sponsor
Lizzy Carlyle, Technical Lead
Colette Dorward
Nigel Stevens
And workstream sponsors *see below

Climate and Environment Advisors

Chris Mitchell, Programme Manager
Katie Winney

Programme Co-Ordinator (tbc
. (tbc) Climate Action Programme Board

Programme contacts

The board oversees the mechanism by which progress against our
climate objectives are measured and reported to the Exec Team, and
monitors and reports on risks to success. It supports the Trust in
delivering our objectives, understanding climate change impacts
across our places and the choices we will have to make.

Paul Forecast, Sponsor*

Rosie Hails, Sponsor*

Matt Heard, Technical
Lead

Ingrid Samuel, Sponsor*

Zach Lewis, Technical

Lead Keith Jones, Technical Lead

Decarbonising our business Adapting to climate change

carbon
We will protect,
renovate and create
habitats that support

nature, Capture
and store carbon,
and are adaptable to
future environmental
change

we'll Adapt by
developing frameworks and
action plans to help our
natural and cultural assets
and elements of our
business/operations
become more resilient to
climate shocks

we will Reduce
carbon emissions across
our business, using
science-based
methodologies informed
by best practice standards,
and approaches from
trusted climate authorities

Managing our land for

Huw Davies, Sponsor*

Mark Funnell, Sponsor*

Ali Mitchell, Technical
Lead

Data and Insight

Katie Ramsay, Technical Lead

Emma Pearson, Integration Lead

Engaging our people, supporters, etc
We support the programme and

four key work areas by providing
data and insight to support
decision making and capture the
IT elements of the programme.

We'll Engage our people,
volunteers, members and the

public in the work we’re doing

and share our stories in an

accessible way to create

maximum impact. We'll work

with partners, as a collaborator ||
and expert advisor; and

advocate for better policies

Anita Weatherby &

Charlotte Croft

Research opportunities




Tenant Farms

Purchased Goods &
Services

Imes 71ents
Employee
Commuting
Scope 1
Tenant Buil
Vehicles &
Gas & LPG In Hand Farms | Machinery

Coal & Oil




% The Carbon Dashboard
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;& Climate Action: engagement

- Supporters and
volunteers are

The state of the NHS

National Trust supporters

National Trust volunteers

I :o;

The state of the environment/dimate change

The state of the NHS

I o

more concerned

The state of the environment/dimate change

The state of the NHS

I s f

than the public

The level of crimeflaw and order

The stare of the education system

- They want us to
be more proactive
and play a more
leading tole

The level of povertyfinequality in society
The health of the UK economy

The impact of anageing population

The impact of the UK's vote to leave the EU
The cost of housing

The level of immigration

The impact of the UK's vote to leave the EU
The impact of anageing population
The level of povertyfinequality in society
_ 61% The state of the education system
I
I 5o
I
i

The level of crimeflaw and order
The health of the UK economy
The cost of housing

The level of immigration

The level of crime law and order

I

General population

I s
I

The state of the environment/dimate change

I

—

I The health of the UK economy
I s
I s
I <o
I
I 0
B =

The cost of housing

The level of povertyfinequality in sodety
The impact of the UK's vote to leave the EU
The state of the education system

The level of immigration

The impact of anageing population

B
I
I s
.
I
I 3

I 3

A more proactive
position

Supporters 78%
Volunteers 74%
Gen Pop 77%

l Net

| Proactive

National Trust supporters

00000 o
00000 .

00000
00000
00000 ©

role

2% - No role

49% - A strong/leading

46% - Some role

3% - Don'’t know/not sure

General population

00000
00000

00
00

o

o

43% - A strong/leading
role

44% - Some role

3% - No role

10% - Don’t know/not sure




National Trust climate adaptation handrail
components

. Change data
Adaptation &
Hazard maps . & weather
Guidance .
impact tool

Impact Remaining features Business
assessment as Usual
(what are you facing)
| workshop |
I
Lived

experience &
observations

Comes under CEMS

Climate and environmental management system




Supporting the professionals

Rosie Fyles, Ham House

H

Acceptable and unacceptable futures.
Providing a structure for climate informed
decision making

“I want to know where the red line is? When do |
adapt and who has my back” Rosie Fyles



How do we manage?

Carrick a Rede closure data
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The adaptation process on a page

Activity: Ultimate
impact / decision. @'u’antage: Mear term
Individually & group actions & a record of
the workshop

o Regional

priority list

e Chat with

the GM f CM
@ Break into @ Activity: ldentify @ introduce

feature groups the threshold for weather impact @ CEA annual review

this decision app’ & monitoring (CEMS) of the actions
Set up for success. and thresholds

Room, participants, o Introduce the

data, facilitation needs - ; :
APP session Activity: Individually & €) Review & agree the

next steps. Property to

group list all possible repeat 12 to 17& 19 @ If a threshold is

actions

Activity: Priorities remaining features breached, BAU kicks
o Introduce i

in
the features to be

the process
P used next
Activity: Group to

compare and order

Activity: : .
e Activity: o actions in Pathwa
SENEY Highlight the

exposed features

@ Activity: visiting
between groups

observations

@ Activity: identify
Introduce Preconditions
the relevant (consents...) & map
hazard data stakeholders & action

owners



'\ﬁ MNational Trust Climate Hazards

Climate Hazard i
Maps and resources
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https://experience.arcgis.com/experience/0295557a52b5446595fc4ba6a97161bb/page/Page

't’s going to get dryer and wetter. Para

OX?

Drought 2020 vs 2060 using the Centre for Ecology and Hydrology data (SPEI)

‘.’4 National Trust Climate Hazards
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Map Layers

RIS I

Drought (Current) = -

SPEl Indexed drought level in baseline
scenario
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‘4’4 National Trust Climate Hazards
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| (Future)
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SPEl Indexed drought levels in future
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Modelling / probability. Fountains estate.
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(0 < geoplatform.eu +

Observations and data © AGES

Event Management > Event Details

Approved @

Event type
Rockfall

plo)

Location
Northern Ireland, United Kingdom

Location Co-ordinates
-6.52, 55.23

Time
December 27, 2022, 10:09:40 AM
GMT+00:00

Map Satellite oo




Number of days above >30c

}& National Trust Climate Hazards ‘.’; National Trust Climate Hazards
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Future Climate

i il 7 4=
=
X E

In 2060 you will experience rainfall patterns like
Italy and the Adriatic coast has today. But they
don’t have the same soils, aspect, exposure...

Climate Matching Tool



https://climatematch.org.uk/

Variations even within gardens (you know this)

-
-

Standard deviation in temperature anomaly (°C)
o
4l

o

Anomaly by temperature

Mean temperature (°C)

25

4.5 \ \ T T 55
Rainfall (nursery)
47 | — soil moisture (nursery) 50
- — Soil moisture (garden)

35F - 45
_3F \’\ 0%
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0
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. 1 @
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Mt Stewart testing mini tag monitors (Alan Kennedy, Bristol University)



...and local variation from space

Sheffield Park
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Pathway examples

Visitor Welcome Areas

Thresholds/ Triggers

Cannot staff it because

Short-term actions Medium-term actions Long-term actions it is too hot
e e No upkeep of paths/ Carparks closed due to
Menitor visitor numbers and partner consultation boardwalks SIS 2
e sand moved)
Provide visitor information Taking out Visitor . e
on heat and storm impacts Infrastructure - Atz il e
Monitor heat-related first aid carparks we afford to stay
incidents open/pay staff if we
‘ Staff consultation — ways of Taking out Visitor continually close for
— Infrastructure - bad weather
: ; king, t T work,
Changing marketing. working, times of wor toilets
less of a beach destination, working areas, staff welfare :
more of a nature destination - | Health & safety risk too
Welfare facilities for staff No visitor welcome high — need to define
and indoor facilities for what too high looks like
visitors?
No.of closed days

Testing reduced access to

No.of storm events
areas to reduce staffing

We are closed more

Pre-Conditions

need often than we are open
Legal & operational risk

Stakeholders Reducing carpark offer

. : : For everyone forever??
Sefton Coast Partnership RSPB Site remodelling — tree Change in organisational
Parish council WWT planting instead of dunes? purpose
Neighbouring Residents Natural England Strategic planting to stop
Environment Agency BTO access.

Impact on local Partnerships

Ao — 2
Planting — what type/spec? & communities




Property Observations tool: weather impact

We need to capture impacts for a few different reasons

1) To aid adaptation decision making and evidence change
(our memories are very short term)

2) To report to government on what we are seeing day to day
(Defra and devolved Gov’s)

3) To aid the comms streams and avoid the usual scrabble for
stories every time a drought, storm, wildfire, landslide...
hits

But there is so much more. Feedback has been positive as it
highlights what NT people are dealing with. We have been
blind to the incremental shifts. Footpath wash outs, cracking
due to drought, smaller wildfires... we usually did not even
capture the big stuff

Impact
observation

collection

& Weather!Climate ...
FILRITH L0

L ) o ) IPDATE POINT

| ATTACH

Edinburgh

< 20 : Synchronise

nnnnnn



Evidence based

R h decision making Test, evidence-

uUni making UCL

University

Earth
Observation
Reading

Property
twining tool Next gen of
O s s EE Climate hazard
o o data. Testing

Decision
support Tool
............ ]
University

\ European Centre for
Environment & Human Health



Dynamic Adaptation Policy Pathways

Chﬂﬂgf.‘ Pﬂth Sl rfﬂCf %

Stepping-stones (if appropriate)

O-0O

Improve drainage beneath turf
Temporary matting (if necessary)

Ol O O O

Temporary closures/alternative routes

-0

Re-turfing/re-seeding in the spring

Tirme/frequency and intensity of wet weather Lawns and grass paths — worked pathway example

This page applies and
thresholds to a real site example,
showing how you might respond to
a climate hazard and move between
adaptation options.

Drought-tolerant species

Anumber of grass seed suppliers are now

marketing grass seed for very dry conditions.
sp

ensure they find a selection best suited to
course of action to take and when to change approach, This i i
curators,

appe:

hard surf
be consulted. For registered sites it may be best to involve the
Gardens Trust. Where options include installing drainage or

, experts

illbe needed.

i
It may not be possible to find a perfect solution and o1
wi » o_g_g.
si

e sp

the site and the public benefits of all-weather

{ espec o
orchids or wax cap fungi are present (though

ket &Ter Maat, 2013)




Pathway Planning... the options & when

Again, group workshop. (people led)

Agree a point of an ‘irreversible decision’ on the
feature, not time bound

We work back through a series of actions to the
near terms, actions. To delay, change or accept the
eventual irreversible decision

Lastly, we set a threshold. When the conditions are
‘intolerable’ resources, safety, opportunity...

EECCT (oufiering Bocd

Once a threshold is triggered. Because we are a : - S == B
conservation organisation this actually triggers a
meeting to assess. = e T

ether on key actions. mestngychennes  coservessns e il = camge | 1T it
b gt Ways of working — e Daicugms || saow  DETEmIED ar acmaes s o nency ly sqreed

that they each can take

(near-, mid-, long-term)

Yorkshire Dales example. Irreversible decision could S ==
be the NT stops farming completely due to the lack
of water. Near term action stop all leaks, be more L e |1 el el el

= i s i

Ml

EM
gEE
23z

frugal, change species...



Its more than features

PS“CI‘DI“HII Tudﬂll Find a Therapist Get Help - Magazine v Today -

Q Find a Therapist (City or Zip)

CLIMATE
PSYCHOLOGY

ﬁ How Climate Change Affects
-~ Mental Health

Katherine Cullen MFA,

LCsw New report shows global warming affects our psyches just as
The Truth About Exercise much as our earth

Addiction

Posted April 1, 2017

0000




Adaptation Guidance

National
Trust

Paths — introduction

The National Trust cares for over
18,500 miles (30,000km) of paths and
trails. Climate hazards, such as storms,
floods and coastal erosion, are already
impacting these precious routes for
accessing beauty, nature and history,
and they are going to get worse.

Paths are fundamental to visitor access. They provide

the routes 1o open spaces, to our land and to key points
across our sites. Without them, our open countryside:
sites would become inaccessible, inhospitable and not
inclusive. Nor would we be able to open our pay for entry
properties to the public.

As with any element of the built environment, lack of

d ign problems
will make . Problems may be
. . . with other backlog issues, such as lack of vegetation
Climate Change Adaptation Guidance blocked drainags and tear
E well Lained, their

Paths

Climate change vulnerability:

has accelerated as a result of desire lines and increased
awareness of aceess, all of which has been exacerbated by
climate hazards

When managing access around properties and

; 0 for the
setting but also sustainable, aceessible, long term and fit
for purpose, all of which s a lot to consider for something
many of us probably take for granted.

Image credits:
Pevesil Castle (£ English Hertage Trust)

Paths —wh

From choreographed pictu
walks through beautifully ¢
landscapes, to ancient trad
traversing mountainous co
the network of paths acros
is constantly under threat.
numbers and increased visi
outdoors have put pressur
which is exacerbated by cli
hazards and the increasing
make path upkeep sustainz

The National Trust

Chapter 2: People and Visitor Activity

Chapter 3: Countryside

Chapter 4: Gardens and Parks

Paths — worked pathway example

This application of pathways and
thresholds to a real site example
shows how and when your adaptive
response to climate hazards may
change and evolve.

‘Working with a multi-disciplinary group to think about
options and thresholds for a typical site is key. This
cannot be done in isolation as there are sigrificant

i ions for impacts on pect; for
example, ecology, aesthetics and access. It is
bring together the right people to workon an
acceptable solution for a period of time between
thresholds for change.

Paths need to be useful, beautiful and durable;
however, significance should always inform the
approach.

all of the pattern book options use

from small informal routes
afew people walk, (o surfaced paths that
national and multi-use trails used by tho
The surface and function of the paths ne
different user needs, but also the changit
priorities for access s well as climate any

Many places that peaple visit contain his
routes that were not planned or laid out
loading of footfall and other traffic which
tracks and paths; for example, wheelchai
electric buggies and dogs. They were alsc
climate that existed decades, centuries a
ago. Now that many paths are used all ye
surfaces and designs are being impacted
storms, flooding and drought.

Image credits:

different methods for bindi but the

i significance, ilities and
use of your specific site may mean different adaptive
pathways apply to each site.| The worked example
below s based on the path around the Sea Plantation
at Mount Stewart, Northern Ireland. This asset is
vulnerable to sea-level rise, storm events and flooding.

Chapter 5: Farming

Chapter 6: Coast

Close path [0 e © ]
- o Chapter 7: Water
Increase sea defences
Repair sea defences

Switch to hard surfacing

=0-0-0-0O

Maintain path surface

Chapter 8: Archaeology and landscape

-

linke

consukants, an consuliees such as vskors ond poth users )

_Chapter 9: Collections and interiors

Chapter 10: Buildings

Image credits:
i idents ofrockfall along the path at the pathar Dunkuce i "
@ ties, NI, Ceomn Division)
designed to b the i and end
‘D h kel Walker & Ter Maas)
2

https://www.into.org/new-national-trust-climate-change-
adaptation-guidance/

Chapter 11: Infrastructure

Chapter 12: Utilities and services

Chapter 13: Finance, risk and insurance

Chapter 14: Procurement and commercial




Test and learn

* Moving an entire designed garden (Mt
Stewart)

* Moving a plant collection (Rhododendrons)

* Adapting to overheating (Ham House)

* Adapting a feature (Blickling Parterre)

* Tree selection to a new climate (Sheffield Park)

Lawns and grass paths — hazards, impacts and options

S

Drought and heat Prolonged periods of dry, dormant grass. Mow less frequently and raise height of mower blades.
Worn patches that are hard to reseed/returf and do not recover Allow grass to brown and provide signage plus blankets/chairs for visitors.
naturally. Collect rainwater in large volumes and irrigate areas critical for setting or visitor experience.

Compacted groind is less able to absorb water when rain does fall. - Cange (o more drought-tolerant grass species andjor include clovers.
Permanent death of lawn or some grass species. Redesign area (e.g. meadow, trees for shade, borderswith hard path).

Care for turf in autumn to reduce compaction and increase the lawn'’s ability to absorb moisture.

Waterlogging and Worn areas created which persist all year. More turf care (e.g scari d spiking) to reduce ion and increase the lawn's ability
flooding Visitors trampling mud through site (poor experience, increased to drain.
workload for staff plus potential spread of plant diseases). Use ground protection matting for vehicles or events. Aveid hosting events on fragile lawns.
Paths or lawns closed. Close paths in wet weather, provide signage and alternative routes.

More staff resources and budget spent on repairs and maintenance.  Install drainage.
Only the most hardwearing species survive, which changes the look  Address flood management issues in wider catchment.

ofa historic lawn. Accept flooding and create planted areas to absorb run off (rain gardens)
Lawns unusable for hesting events. Change to hard surface (with appropriate drainage).

Milder winters Grass continues to grow all year and requires cutting when soil Account for additional staff time.
conditions are not suitable. Invest in robotic mowers.

Increased visitor use in winter when ground is wet, leading towear of  Cyeare alternative routes in winter.
lawns and grass paths (as above).

Change style of planting (e.g. meadow).

Image credit:
Increasingly frequent fisoding of the lawned
Image credit: 1t Shugborough in Staffordshire
The parterre at Cliveden in

| Berkshire, with parched grass
(@ National Trust Images/Hugh
Mothersole. Allrights reserved).

ing addressed holistically,
understanding where flood warer can be
slowed and absorbed in the wider andscape:
{Jen Holsex).

Chapter 4: Gardens and Parks A

New for 2023: we've published three chapters on Gardens and Parks, taking in the
measures that may be considered to safeguard and adapt cultivated plants, lawns
and grass paths, and trees in designed landscapes to the impacts of climate
change.

Cultivated Plants

Lawns and Grass Paths

Trees in the Designed Landscape

Property/ Climate Matching tool

LCAT appraoch



Visualisation & digital twins




UK visitor sector

&) i

Climate Change and the Tourism Sector:
Impacts and Adaptations at Visitor Attractions

Prof Tim Coles

University of Exeter Business School




The past as a key to the future

University
of Exeter

...........

Visitation data
* Visitors (+type)

« Sales (+type)

2017/18-2019/20
Daily (n=1096 NT, n=1066 HES)
Property-level (n=65+14)

\’

Day type (HCIL Urban), z-scores

N

Historical weather

Max temp (tasmax)*
*  Precipitation*

«  Relative humidity (HURS)+
*  Sunshine hours+

*  Windspeed+

2017-2020, daily (n=1096), from:
* HadUK

+ MIDAS (where available)

100%

M [deal

90%
13]

Acceptable
80%

70%

60%

50%

40%

31.59541189

30%
27.96400797

/

10.62304484

20%

10% 7.484769365
S —

0%
NT HES

Future visit and spend by property,
region, organisation, year, decade

\

Project on historic visit and spend
onto future days by type

\

Future days by type (HCL: Urban)

i)

Future weather
«  Max temp (tasmax)

*  Precipitation

« Relative humidity (HURS)
«  (Cloud cover

*  Windspeed

2020-2080, ‘daily’ (n=21,960)
« RCP8.5 (UKCP18)
« Ensemble Members 6,12,9*




Data set Source Link Description Data Ease of
0 0 O Licence | incorporati
on
vidence based decision data
[} ences/ge
neral/
Flood warnings (river Environment | https://environment.data.gov.uk/flood- | Water levels and flows are regularly Open
= and sea) Agency monitoring/doc/reference#flood- monitored, usually every 15 minutes. Govern
warnings However, data is transferred back to the ment
° Environment Agency at various frequencies, | Licence
usually depending on the site and level of
flood risk. Transfer of data is typically once
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during times of heightened flood risk.
Flood warnings (river Northern https:/fwww.infrastructure- Water levels for stations across Northern Open Dataset
and sea) Ireland ni.gov.uk/articles/dfi-rivers-water-level- | Ireland that can be viewed and downloaded | Govern updated
Department network from online platform for the past month. No ment continuous
for historic data available. Licence | ly. Data
Infrastructure v3.0. easily
. . s downloada
Continuous/annual evidence-based adaptation pathway assessment ble from
web portal.
rce n i HADUK Met Office https://www.metoffice.gov.uk/research/ | HADUK-Grid is a dataset created by the Met | Open Dataset
Data sou S WOTKS ho pﬁ T ﬁgge rs ACthnS climate/maps-and-data/data/haduk- Office that provides daily UK surface land Govern updated
AN - . S S S S S S S S S S . S S S S - - - grid/haduk-grid observations at a 1km x 1km resolution ment annually
{ \ including precipitation. Licence | for 18
HADUK is only available 18 months late, so months. .
8 this can only be part of an annual review Data easily
% I l I process when the Met Office State of the g::wfnlaada
s i e from
g uwatchn tﬂggﬂr’: Pre—agreed I Climate is published every July. ot v
; I |hl'eshl)1d !'elaled ‘0 Cllmate hazal'd I Incidence report National N/A Incident reporting is split into modules with N/A Individual
2 H indi Trust the Environment and Flooding modules reports can
-,9_- that trlggers W most relevant for this assessment. The be
% monitoring (watching brief !epz'gnsiacl_ehcump\e:jed w‘herr; 1rk|)leref’s an gt}wnlaade
s incident. They are downloadable from rom
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% I | Licence | incorporati
“Alert” triggers: greed o
E‘ DEVE|0P 3 rate, total cloud cover and mean
& I sea level
g impact I Free services available for imited number of
= indicators for API calls, which could be used for
8 estate evaluation purposes.
A I I I Weather stations at National N/A Any information collected by local weather N/A Dependent
g properties Trust / stations or anemometers on
o Department sophisticati
o~ I of on of
0 I Communities weather
Yo station
g wow Met Office https://wow.metoffice.gov.uk/ The "'Weather Observations Website' Non-
] | ! I (WOW) is a crowd-sourced weather Commer
8 Immediate monitoring platform including data from the | cial
following sources: Govern
g actions for specific ¢ . ment
P I risks I e WOW Observations - Public Licence
etermined by‘ NT estate automa?lc and mgnual observations and
s ! for the time specified Open
VI I «  Official Observations - Met Office | Govern
I and partner met agency sites ment
Registered Sites - Any sites that have not Licence
s Eae EE . . S S S B S B S S S S S e S s e s sent in data for the time specified
. : . . . . Yearly condition reports | Department N/A Annual report summarising site condition N/A Annual
*triggers will vary geographically, by receptors at risk, by adaptive actions already taken. Y ports | 5P omaaLrep 9 T e
Communities

Yellow - Data available
annually/sub-annually but will
require manual data
extraction

Amber - Data not available
annually

White — information not
currently available

Red - Data is a paid service




The power of data blended with lived
experience example (Penrhyn Castle)

Steps

* Hazard map view of the site. What will the near future be like
‘here’

* |Impact workshop to reality check the data and gain the lived
experience view

* National specialist input into what it could look like

* Planning for real excise with the gardens team. ‘what if we don’t
adapt’

* Laser scan the garden to get the building blocks in place

* Planting schedule from the national specialist in terms what
could the garden look like

 Completion of the model (which we can tweak any time in the
future

e Itis anillustration only of the need to start planning..
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All of these processes are there to support
people to take climate informed decisions
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