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Executive Summary 
This report highlights the findings of a study to record the structure and composition of the trees within Chelsea Physic Garden to calculate some of 
the benefits, public goods (or ecosystem services) that they provide. The trees were surveyed during September and October 2025 and the data 
was run through the i-Tree Eco tool to calculate the tree benefits.


• The Garden contains 192 trees representing 158 species - a 
ratio of one species for every 1.2 trees, demonstrating extremely 
high taxonomic diversity.


• The Garden’s trees have an an amenity value of £8.7 million, 
calculated using the Capital Asset Valuation for Amenity Trees 
(CAVAT) approach.


• The estimated replacement cost of the tree collection is 
£185,600  


• In total, the trees store over 52.6 tonnes of carbon and 
sequester a further 2.4 tonnes each year, with associated values 
of approximately £52,700 (stored) and £2,420 annually 
(sequestered). 

• Additionally These trees provide an estimated £4,280 in total 

annual benefits, combining the value of carbon sequestration, air 

pollution removal, and avoided surface water runoff.


• These trees remove up to 19.6 kg of air pollution annually, with 
an estimated annual value of £1,740, including sulphur dioxide 
(SO₂), particulate matter (PM₂.₅), and nitrogen dioxide (NO₂).


• These trees reduce water runoff by 101 m³ per year, preventing it 
from entering the combined water drainage system, worth an 
estimated £120 in avoided surface runoff water treatment costs 
per year. 


• The total leaf area is estimated at 3.5 hectares. If all the layers 
of leaves within the canopies were spread out, they would cover 
more than twice the size of Chelsea Physic Garden itself.


• The size-class distribution of the tree population is excellent, 
showing a healthy structure with a strong balance of younger and 
older trees - an indicator of long-term resilience and sustainable 
collection management.


• As to be expected in a botanical garden, the tree population is 
made up of a wide variety of species, which is a good indication 
that the site will be more resilient to pests, diseases, and climate 
change than a less diverse treescape. The most relevant 
emerging threats for the Garden include Dothistroma needle 
blight, acute oak decline, and newer risks affecting Quercus ilex, 
such as Holm oak bark scale.
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Headline Figures Replacement cost: Council of Tree and Landscape Appraisers 
Methodology from the Royal Institute of Chartered Surveyors. 
1

Amenity valuation (CAVAT): Capital Asset Valuation for 
Amenity Trees (CAVAT) is a method developed in the UK to 
provide a value for the public amenity that trees provide. 
2

Carbon storage and carbon sequestration: Calculated 
based on figures jointly published by the Department for 
Energy Security and Net Zero, and the Department for 
Business, Energy & Industrial Strategy, at a sum of £273 per 
metric tonne of CO2e. 
3

Pollution removal: This value is calculated based on the UK 
social damage costs; £65,931 per tonne (nitrogen dioxide), 
£17,375 per tonne (sulphur dioxide), £494,246 per kg 
(particulate matter <2.5 microns). 
4

Avoided runoff: The value is based on an average volumetric 
charge of £1.15 per cubic metre from Thames Water. 
5

*Trees also confer many other benefits as part of functional urban ecosystems, 
including habitat provision, soil conservation and noise reduction which currently 
cannot be valued. Reported values herein are therefore, a conservative estimate of 
total benefits. 


 Hollis, 20071

 Doick et al., 20182

 DESNZ, 20233

 DEFRA, 20234

 Thames Water, 20255
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Structure and Composition

Number of Trees 192

Number of Species 161

Amenity Valuation (CAVAT) £8.7 million

Replacement Cost (CTLA) £185,600

Ecosystem Services

Total Carbon Storage 52.6 (t) £52,700

Annual Carbon Sequestration 2.4 (t) £2,420

Annual Pollution Removal 19.6 (kg) £1,740

Annual Avoided Runof 101 (m3) £120

Total Annual Benefits £4,280 *

Data processed using i-Tree Eco version v6.0.36



1. Introduction 

1.1 Background

Established in 1673 by the Worshipful Society of Apothecaries of 
London, Chelsea Physic Garden is one of the world’s oldest 
botanic gardens and a cornerstone of London’s horticultural and 
scientific heritage. Originally founded for the cultivation and study 
of medicinal plants, the Garden has evolved over more than three 
centuries into a centre for botanical research, conservation, and 
public education.


Situated on the banks of the River Thames, the four-acre site 
supports a diverse and internationally sourced tree population 
that reflects centuries of horticultural development and global 
plant exchange.


This report presents the findings of a detailed tree inventory and 
assessment carried out across Chelsea Physic Garden. It outlines 
the composition, structure, and condition of the trees within the 
Garden and evaluates their contribution to its ecological, 
historical, and cultural landscape.


In addition to assessing structure and condition, the study 
quantifies the ecosystem services delivered by the Garden’s 
trees- such as carbon storage, pollution removal, and rainfall 
interception - and considers how future climate projections may 
affect species suitability. The findings provide a baseline to 
support education, research, and the long-term management of 
this historic living collection. 
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2. Structure 

2.1 Tree Population

Within Chelsea Physic Garden’s collection, a total of 192 
individual trees were recorded, representing a diverse range of 
species from across the globe. The collection includes 102 genera 
and 158 identified species, highlighting the garden’s role as both a 
living museum and a centre for botanical education and 
conservation. 


The Garden’s trees are largely unique, with an average of 1.2 trees 
per species (or 1.9 trees per genus), meaning many species are 
represented by a single individual. The most frequently occurring 
species are Quercus ilex (12 trees), Laurus nobilis (9 trees), and 
Ginkgo biloba (4 trees). Together, these account for approximately 
13% of the total collection. This level of diversity ensures that the 
collection is highly resilient to pests and diseases, and supports 
the long-term stability of the Garden’s living collection.


7

"Biodiversity is the greatest treasure we have… Its 
diminishment is to be prevented at all cost  

- Thomas Eisner



2.2 Size Distribution 

Size class distribution is an important aspect to consider in 
understanding and managing a sustainable and resilient tree 
population. In most urban or natural forests, a balanced spread across 
diameter classes helps ensure that there are sufficient younger trees 
to replace those lost through age or disease. Diameter at breast 
height (DBH) can serve as a useful proxy for age, though in a curated 
collection such as Chelsea Physic Garden, tree size is also strongly 
influenced by species, growth form, and horticultural management.


The size class distribution within Chelsea Physic Garden follows a 
broadly J-shaped curve  (Figure 1), with a greater number of smaller 6

trees tapering towards fewer large, mature trees. This structure 
suggests a healthy mix of ages and growth stages, which contributes 
to the long-term continuity of the collection. Unlike street or park tree 
populations, the objective here is not to maintain uniform canopy 
cover but to preserve and showcase individual trees of botanical 
importance.


A notable feature of the Garden’s population is the presence of a 
number of large, mature trees that provide a sense of heritage and 
character, alongside ongoing planting that ensures continuity and 
adaptation. As the Garden evolves, maintaining this diversity of sizes - 
and continuing to introduce younger individuals - will help balance 
conservation with renewal, ensuring that the living collection remains 
both educational and resilient in the face of environmental change. 


 Kimmins, J. P., 20046
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Figure 1. Tree population by DBH class (cm)



2.3 Leaf Area and Dominance 

Diversity is critical to a healthy and resilient tree population, and whilst 
a good range of different species present is vital, it is also important to 
consider the evenness of species distribution. This means assessing 
whether the population relies heavily on a few species, or if each 
species represents a more even proportion of the population. 
7

Leaf area is an important metric because the total photosynthetic area 
of a tree’s canopy is directly related to the amount of benefits 
provided. The larger the canopy and its surface area, the greater the 
volume of air pollution or stormwater which can be captured in the 
canopy of the tree. 


The Dominance Value is calculated by taking into account both the 
leaf area and relative abundance of each species. A high dominance 
value indicates which species are delivering the greatest benefits 
based on their population size and canopy extent. Ginkgo biloba L. 
contributes over 10% of the total leaf area, reflecting a small number 
of large, mature trees with broad canopies that provide a significant 
share of the Garden’s canopy cover. 


The total leaf area is estimated at 3.5 Ha. If all the layers of leaves 
within the tree canopies were spread out, they would cover more than 
twice the size of Chelsea Physic Garden itself. 


*NOTE: Author abbreviations have been omitted from species names in tables throughout this report for brevity.
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2.4 Species Origins 

A broad diversity of origins is represented within Chelsea Physic Garden’s tree collection, reflecting its long history as a centre for global plant 
exchange. The Garden’s trees are native to all inhabited continents, with the greatest proportion originating from Asia (21%), followed by Europe 
(13%), North America (9%). While most trees thrive under London’s temperate climate, a changing climate may influence the long-term suitability of 
some species, particularly those from cooler regions. Continued monitoring of the collection’s health and provenance will help inform future 
management, ensuring that Chelsea Physic Garden remains both resilient and representative of global botanical diversity.
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Figure 3. Origin of Tree Species; the share of trees native to different geographical regions. 
Overlaps indicate origins within both continents 

*In these cases, where only genus is available, the proportion in brackets may include additional regions. 

**Trees are identified as being of unspecified origin when it is unclear which region they originate from, or they are hybrids with a mixed 

parentage from two different zones rendering the concept of regional origin mute.
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2.5 Tree Dominance Diversity

The Hubbell dominance–diversity  curve plots species from most to least abundant against their relative dominance (measured here using leaf area). 8

The longer and shallower the curve, the greater the diversity and evenness of the tree population. A steeper curve shows that a small number of 
species account for most of the canopy. 


In Chelsea Physic Garden, the curve shows a slight initial decline, suggesting relatively even species dominance with a few species - such as 
Ginkgo biloba and Quercus ilex - contributing more substantially to leaf area. Compared with the London 2015 inventory, the Garden’s curve is, as 
one would expect, shallower and longer, indicating higher overall evenness and a stronger dominance effect typical of curated collections rather 
than naturally distributed urban tree populations.


 Hubbell (1975)8
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3. The Value of Ecosystem Services 

3.1 Carbon Storage  

Trees take in carbon dioxide during photosynthesis; the carbon is then 
stored within the plant in a number of different ways, whilst the 
oxygen is released. As trees grow, they accumulate carbon in their 
woody tissue, but when trees die or their biomass decomposes, much 
of this stored carbon is gradually returned to the atmosphere.


Approximately 50% of wood by dry weight is comprised of carbon, 
and tree stems and roots can store it for decades or centuries as 
woody matter whilst the tree lives, or even for millennia if it is formed 
into coal. Trees are therefore an excellent natural way to reduce the 
amount of carbon dioxide in the atmosphere, and positively influence 
climate change. Maintaining a healthy, growing tree population will 
ensure that more carbon is stored than released.


Total carbon storage  by trees in Chelsea Physic Garden is estimated 9

to be 52.6 tonnes, with a value of £52,700. Quercus ilex accounts for 
the largest proportion of carbon storage, reflecting its relatively high 
representation in the Garden and the presence of a few notably large 
individuals. 


When trees are pruned or removed, their wood gradually releases its 
stored carbon as it breaks down. Using wood for mulch, habitat 
material, compost, or timber products can slow this decomposition 
and delay the return of carbon to the atmosphere.


 Note that what is measured here is Carbon (C), not CO2. 9
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most significant tree taxa for carbon storage



3.2 Annual Carbon Sequestration


The main driving force behind climate change is the concentration of 
carbon dioxide (CO2) in the atmosphere.  Trees can help mitigate 10

climate change by sequestering atmospheric carbon (C) as part of the 
carbon cycle. 


Carbon sequestration is an annual metric calculated from tree 
measurements, climatic data, and predicted growth rates. It is 
measured (and reported here) as tonnes of carbon (C), which is 
converted to the equivalent amount of carbon dioxide (CO2e), which is 
then valued using government published figures.


Total carbon sequestration by trees in Chelsea Physic Garden is 
estimated to be 2.4 tonnes, with a value of £2,420. As an evergreen 
species, Quercus ilex maintains year-round foliage and continues to 
sequester carbon through much of the year, enhancing its contribution 
to annual carbon uptake within the Garden.


 IPCC, 202110
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3.3 Air Pollution Removal

Poor air quality is a particular issue in many urban areas, such as 
central London. Chelsea Physic Garden’s location beside busy road 
networks like the Chelsea Embankment increases exposure to traffic 
pollution. Its effects are well known, from human health impacts to 
building damage. Trees contribute significantly to improving air quality 
by directly removing pollutants from the air , absorbing gases 11

through their leaf surfaces , intercepting particulate matter (such as 12

smoke, pollen, aerosols, and dust), and by reducing air temperature.  13

By removing pollution from the atmosphere, trees help to reduce 
respiratory illnesses and asthma, thereby supporting public health.


Tree cover, air pollution concentrations and leaf area are the main 
factors influencing pollution filtration and increasing tree planting has 
been shown to make further improvements in air quality.  As filtering 14

capacity is closely linked to leaf area and bark ‘roughness’ it is 
generally the trees with larger canopies that provide the most benefits.


Across Chelsea Physic Gardens, a total of 19.6kg of pollution is 
filtered by the trees each year, including 13.4kg of NO2, 4.6 kg of SO2, 
and 1.6 kg of PM2.5, valuing £886, £80, and £780 respectively. These 
figures represent a snapshot in time; as trees grow and canopy cover 
increases, these values will continue to change.


 Tiwary et al., 200911

 Nowak et al., 200012

 As well as reducing ozone levels, some tree species also emit the volatile organic compounds (VOCs) that lead to ozone production in the atmosphere. The i-Tree Eco software accounts 13

for both reduction and production of VOCs within its algorithms, and the overall effect of the trees is to reduce ozone through evaporative cooling, however this is not valued in this report as 
there is no UK Social Damage Cost for this pollutant. 

 Escobedo and Nowak, 200914
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3.4 Avoided Surface Runof

Surface run-off can be a cause for concern in many urban areas as it 
threatens people, transport, property, and can contribute to water 
pollution. During precipitation events, a portion of the precipitation will 
be intercepted by vegetation, whilst precipitation that reaches the 
ground and does not infiltrate into the soil becomes surface run-off. 
15

Within urban areas, the large extent of impervious surfaces increases 
the amount of run-off. However, trees are very effective at reducing 
this by intercepting precipitation in their canopies, whilst their root 
systems promote infiltration and water storage in the soil. Interception 
slows down rainwater reaching the ground, and some water will be 
evaporated off without ever touching the earth.


In total, the trees of Chelsea Physic Garden intercept 101 m³ of water 
per year, a service worth £117. Ginkgo biloba L., with its extensive leaf 
area and broad canopy, makes a particularly strong contribution to 
avoided runoff, demonstrating how even individual large trees can 
play an important role in managing rainfall in small green spaces.


 Hirabayashi, 2012 15
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4. Asset Value 

4.1 Replacement Cost and Amenity Value

In addition to estimating the environmental benefits provided by 
trees, i-Tree also provides a structural valuation. In the UK this is 
termed the ‘Replacement Cost’. It is a depreciated replacement 
cost, based on the Council of Tree and Landscape Appraisers 
(CTLA) formula  intended to quantify what it might cost to replace 16

any or all of the trees (taking account of species suitability, 
depreciation and other economic considerations) should they 
become damaged or diseased for instance.


CAVAT (Capital Asset Valuation for Amenity Trees) places a monetary 
value on the public benefit of trees by considering factors such as 
accessibility and local population density . Although primarily 17

designed for public realm trees, the CAVAT ‘Quick Method’ provides a 
useful proxy for estimating the amenity value of the Garden’s trees to 
its visitors and surrounding community.


In contrast, Replacement Cost provides a consistent estimate of 
replacement expenditure regardless of location. At Chelsea Physic 
Garden, the total Replacement Cost is estimated at £185,600, while 
the CAVAT value is £8.7 million. This high CAVAT value reflects the 
Garden’s central London location, the high surrounding population 
density, and the cultural and educational significance of a historic 
botanical collection.


 Hollis, 200716

 Doick et al., 201817
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Figure 9. Replacement cost of the ten most 
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Figure 10. Amenity value of the ten most 
significant tree taxa in Chelsea Physic Garden



5. Pest and Disease Risk 
Pests and diseases present a significant threat to the health of trees , 18

both in managed landscapes and in specialist plant collections such 
as Chelsea Physic Garden. Infestations can cause damage to rare or 
heritage specimens, disrupt research and education, and threaten the 
conservation value of species. As the UK’s climate continues to 
change, new pests and pathogens will likely become more 
established . Warmer temperatures can enhance the reproduction of 19

fungal pathogens, extend the active seasons of insect pests, and 
increase stress in trees, making them more susceptible to infection . 20

Chelsea Physic Garden’s urban setting further elevates exposure, with 
many first UK records of invasive pests occurring in London- making 
the Garden an important site for horizon scanning and early detection. 


Recent observations highlight this vulnerability. The Holm oak bark 
scale (Nidularia pulvinata), a sap-sucking insect affecting 
Mediterranean evergreen oaks, was first recorded in the UK on 
Quercus ilex in London. Given the Garden’s mature Holm oaks and 
central location, it participates in ongoing Holm oak monitoring 
coordinated through the International Plant Sentinel Network (IPSN). 
Figure 11 illustrates the proportion of the Garden’s tree population 
potentially at risk from a range of priority pests and diseases identified 
by the Observatree Project (2025), led by Forest Research . 
21

 Kew Royal Botanical Gardens, 201718

 Wainhouse and Inward, 201619

 Federickson-Matika and Riddell, 202120

 Observatree, 202521
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highest concern at time of publication 
(Observatree, 2025)



5.1 Tree Condition

The overall health of the collection is a key indicator of 
resilience and the potential vulnerability of trees to pests, 
diseases, and environmental stress. Tree condition was 
assessed as part of the survey, and Figure 12 (below) shows 
the overall health of the trees within Chelsea Physic Garden. 
Tree condition also directly influences the level of ecosystem 
services each tree can provide.


Across the Garden, 78% of trees are in ‘Excellent’ condition, with a 
further 17% in ‘Good’, indicating a well-maintained and healthy 
collection. This reflects both the high level of horticultural care and the 
relatively sheltered microclimate of the Garden, which helps to reduce 
environmental stress on trees.


While overall health is strong, condition can fluctuate seasonally or in 
response to localised issues such as pest outbreaks. For instance, 
temporary declines may occur during infestations such as oak or pine 
processionary caterpillars, or due to short-term water stress during 
warmer months. Figure 13 highlights variation in condition across 
species, showing both the healthiest and least healthy taxa, which can 
help to prioritise future monitoring and management.
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Figure 12. Tree condition for the top 10 most common genera

Quercus ilex
Laurus nobilis
Ginkgo biloba

Itea ilicifolia
Taxus baccata

Fraxinus excelsior 'Diversifolia'
Zanthoxylum ailanthoides

Fraxinus americana
Pinus torreyana

Cercis siliquastrum
0% 20% 40% 60% 80% 100%

Figure 13. Tree condition for the 5 healthiest 
species and the 5 least healthy species



6. Future Species Suitability 
The Climate Assessment Tool (CAT) is developed by Botanic Gardens 
Conservation International (BGCI) as a temperature-based screening 
tool for assessing future species suitability. It compares each species’ 
known global temperature range - derived from botanic garden 
records and published distribution data - to projected mean annual 
temperatures for a specific location. For Chelsea Physic Garden, the 
model uses London baseline temperatures and IPCC climate 
projections (RCP 4.5 and RCP 7.0)  to estimate how suitable local 22

conditions may become. By comparing 3 climates, a suitability score 
can be generated, determining how likely the species is to occur at 
the mean annual temperature for each selected pathway.


In a botanical garden context, this analysis provides valuable insight 
into the resilience of the living collection. The Garden’s diverse mix of 
native and non-native taxa allows for comparison of species 
performance across a range of climatic origins. Table 2 highlights the 
five species projected to show the greatest improvement in climatic 
suitability under warming temperatures, and the five expected to 
experience the sharpest decline. These results illustrate how changing 
conditions may narrow the viable range for some species while 
increasing it for others.


 Representative Concentration Pathway (RCP) is a climate index tool adopted by the 
22

  IPCC to predict future climate pathways. Suitability is compared between 3 pathways: 

	 Current - a baseline interpretation of the 2020 climate.

	 RCP 4.5 - a moderate scenario for 2050, assuming steps to limit global 

	 emissions have been taken. 

	 RCP 7.0 - a a ‘worst case scenario’ for 2090, assuming no steps to curb 

	 global emissions.
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Table 2. Current and projected climate suitability of the five most and 
least climatically suited taxa within the Garden’s collection

Species Current RCP 4.5* RCP 7.0*

Dodonaea viscosa

Ehretia macrophylla

Nyssa aquatica

Cornus capitata

Laurus nobilis

 Luma apiculata

Cornus mas

Betula lenta

Sorbus aucuparia

Betula papyrifera

Species mostly occurs at this temperature 
Species is known to occur at this temperature 
The edge of the town temperature for this species 
Species not known to occur at this temperature 

The Climate Assessment Tool is based on temperature and does not take into account 
precipitation.




7. Conclusions 

The tree population of Chelsea Physic Garden represents a diverse and well-managed collection, combining long-established trees with younger 
plantings that support long-term continuity of the canopy. There is good structural and species diversity, with a balanced range of age classes and 
origins that reflect the Garden’s educational and conservation role. The high amenity value of the trees - and the associated benefits for visitor 
wellbeing - is enhanced by the Garden’s highly urban Zone 1 location.


Tree health is strong, with the majority of trees in good or excellent condition. This, together with the Garden’s sheltered microclimate, supports 
strong ecosystem-service delivery, including carbon storage, air-pollution removal and rainfall interception - a notable contribution for such a 
compact urban site.


However, the collection faces emerging challenges. Climate modelling indicates that while many taxa remain suitable under moderate warming 
scenarios, some species may experience reduced suitability by 2090, which may necessitate future adjustments in planting style and species 
selection. The Garden’s protected microclimate may buffer some impacts of change, but it may also allow certain species to persist longer than in 
the wider London landscape.


The collection also contains species potentially vulnerable to pests and diseases such as acute oak decline, Dothistroma needle blight and, for  
many Quercus species, oak processionary moth. New and emerging threats - including pests associated with Holm oak, monitored through ongoing 
Holm oak surveillance projects - may also affect key shelter-belt species such as Quercus ilex. Continued monitoring and robust biosecurity will be 
essential to maintain long-term resilience.


Overall, the results highlight the Garden’s value as a compact but highly diverse tree population that delivers significant environmental benefits and 
provides a resource for monitoring how global plant species perform under London’s changing climate.
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8. Recommendations 

The results and data from this i-Tree Eco study provide a valuable 
evidence base to support the management of Chelsea Physic 
Garden’s tree population. Understanding the structure, composition 
and value of the living collection will help inform decisions that ensure 
the long-term health, resilience and continued educational, 
conservation and wellbeing value of the Garden’s trees.


1. Pro-actively manage species diversity 

Continue to introduce a wide variety of species. Take opportunities to 
reduce reliance on Quercus, whilst bearing in mind the contribution of 
these trees to the character of particular areas.


2. Enhance monitoring in light of emerging pests and diseases 

Strengthen routine inspections to support early detection of emerging 
pests and pathogens, particularly those affecting Quercus and other 
climate-sensitive species. Engagement with initiatives such as local 
Observatree groups can provide training, specialist support and 
broader surveillance. Staff and trained volunteers can also assist with 
monitoring and help communicate emerging risks to visitors.


3. Engage and educate visitors 

Use the findings of this report to support public engagement. Tree 
tags or signage can highlight species names, origins, cultural 
significance and the key ecosystem services provided by individual 
trees. Training volunteer guides or staff to share this information can 
help communicate the importance of the collection, including the 

benefits of diverse, climate-resilient planting and the challenges posed 
by pests, diseases and climate change. Consider also establishing 
small-scale tree trials to showcase new species and engage visitors in 
understanding climate-adapted planting.


3. Understand climate impact on species choice 

Continue evaluating how species may respond under future climate 
scenarios. Further research - potentially supported by undergraduate, 
graduate or postgraduate projects - can deepen understanding of 
species performance, inform long-term succession planning and help 
identify resilient taxa for future planting. Collaboration with wider 
botanic garden networks will support access to suitable 
biogeographical material and shared trial results.


A range of tools and published resources are available to support 
species selection under climate change, including:


• Climate matching tool: https://www.forestresearch.gov.uk/tools-
and-resources/fthr/climate-matching-tool/ 


• Decision support tools: https://www.forestresearch.gov.uk/
climate-change/resources/decision-support-tools/ 


• Fores t r y and c l ima te change pa r tne rsh ip : h t tps : / /
forestryclimatechange.uk/resources


• Trees and Design Action Group guides: https://www.tdag.org.uk/
our-guides.html including the Tree Species Selection for Green 
Infrastructure (Hirons and Sjoman, 2019)


• Sjoman and Anderson, (2023) The Essential Tree Selection Guide. 

21

https://www.forestresearch.gov.uk/tools-and-resources/fthr/climate-matching-tool/
https://www.forestresearch.gov.uk/tools-and-resources/fthr/climate-matching-tool/
https://www.forestresearch.gov.uk/tools-and-resources/fthr/climate-matching-tool/
https://www.forestresearch.gov.uk/climate-change/resources/decision-support-tools/
https://www.forestresearch.gov.uk/climate-change/resources/decision-support-tools/
https://www.forestresearch.gov.uk/climate-change/resources/decision-support-tools/
https://forestryclimatechange.uk/resources
https://forestryclimatechange.uk/resources
https://www.tdag.org.uk/our-guides.html
https://www.tdag.org.uk/our-guides.html


9. Appendices 

Appendix I - Tree Values by Genus and Species


Genus Species Trees
Carbon 
Storage 

(t)

Carbon 
Sequestration 

(t/yr)

Pollution 
Removal 
(kg/yr)

Avoided 
Runoff 
(m3/yr)

Replace
ment 

Cost (£)

CAVAT 
Value (£)

Quercus Total 16 7 0.28 11 2.15 £23,312 £792,621

Quercus coccifera L. 2 0.5 0.02 0.8 0.17 £1,486 £62,441

Quercus ilex 12 4.9 0.22 8 1.56 £16,227 £549,730

Quercus salicina Blume 1 0.1 0.01 0.1 0.03 £115 £10,572

Quercus suber L. 1 1.5 0.04 2.1 0.40 £5,484 £169,877

Laurus Total 10 1.6 0.16 1.5 0.30 £2,626 £114,371

Laurus azorica (Seub.) Franco 1 0.3 0.03 0.2 0.04 £326 £20,479

Laurus nobilis 9 1.3 0.12 1.3 0.27 £2,299 £93,892

Malus Total 4 0.1 0.01 0.3 0.05 £299 £22,596

Malus 1 0.0 0.00 0 0.01 £58 £4,493

Malus hupehensis (Pamp.) Rehder
1 0.0 0.00 0.1 0.02 £107 £7,370

Malus sylvestris 1 0.0 0.00 0.1 0.01 £58 £4,493

Malus sylvestris (L.) Mill. 1 0.0 0.00 0.1 0.02 £76 £6,240

Magnolia Total 4 0.3 0.04 0.9 0.17 £679 £58,057
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Magnolia 'Heaven Scent' (Svelte 
Brunette Group)

1 0.1 0.01 0.4 0.08 £157 £12,485

Magnolia denudata Desr. 1 0.1 0.01 0.3 0.05 £259 £20,479

Magnolia doltsopa (Buch.-Ham. ex 
DC.) Figlar

1 0.0 0.00 0.1 0.02 £75 £4,614

Magnolia sprengeri var. sprengeri 
'Diva'

1 0.1 0.01 0.1 0.02 £187 £20,479

Betula Total 4 0.5 0.06 3.3 0.64 £1,135 £79,756

Betula lenta L. 1 0.0 0.00 0.1 0.02 £34 £4,493

Betula papyrifera Marshall 1 0.3 0.02 1.6 0.31 £658 £42,300

Betula pendula 2 0.2 0.03 1.6 0.31 £443 £32,964

Acer Total 4 2.1 0.02 5.9 1.12 £6,172 £294,669

Acer campestre L. 1 0.9 0.00 2.5 0.47 £2,654 £121,908

Acer cappadocicum 'Rubrum' 1 0.9 0.00 2.9 0.56 £2,780 £121,908

Acer cappadocicum Gled. subsp. 
divergens (K.Koch ex Pax) 
A.E.Murray

1 0.3 0.02 0.5 0.09 £700 £49,956

Acer griseum 1 0.0 0.00 0 0.00 £38 £897

Olea Total 4 0.9 0.03 1.5 0.29 £2,783 £130,449

Olea europaea cuspidata 1 0.1 0.01 0 0.00 £135 £12,485

Genus Species Trees
Carbon 
Storage 

(t)

Carbon 
Sequestration 

(t/yr)

Pollution 
Removal 
(kg/yr)

Avoided 
Runoff 
(m3/yr)

Replace
ment 

Cost (£)

CAVAT 
Value (£)
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Olea europaea L. subsp. europaea 2 0.8 0.01 1.4 0.28 £2,573 £110,594

Olea europaea var sylvestris 1 0.0 0.00 0.1 0.01 £75.45 £7,370.00

Taxus Total 4 3.4 0.03 4.2 0.81 £19,367.84 £627,557.55

Taxus baccata L. 2 3.3 0.02 3.8 0.74 £18,823.41 £586,600.32

Taxus cuspidata Siebold & Zucc. ex 
Endl.

2 0.2 0.01 0.4 0.07 £544.43 £40,957.22

Ginkgo Total 4 2.9 0.07 10.3 2.01 £18,982.35 £787,253.85

Ginkgo biloba L. 4 2.9 0.07 10.3 2.01 £18,982.35 £787,253.85

Azara Total 3 0.2 0.02 0.1 0.04 £224.67 £21,470.17

Azara integrifolia Ruiz & Pav. 1 0.0 0.01 0 0.01 £51.27 £4,492.55

Azara intergrifolia 1 0.0 0.00 0.1 0.03 £50.44 £4,492.55

Azara serrata 'Maurice Mason' 1 0.1 0.01 0 0.01 £122.96 £12,485.07

Paulownia Total 3 0.9 0.05 2.7 0.51 £7,080.71 £261,463.57

Paulownia kawakamii Ito 1 0.1 0.01 0.3 0.05 £512.20 £30,471.05

Paulownia tomentosa 'Lilacina' 1 0.7 0.03 1.4 0.27 £5,896.97 £205,191.49

Paulownia tomentosa (Thunb.) 
Steud.

1 0.1 0.01 1 0.19 £671.54 £25,801.03

Zanthoxylum Total 3 0.4 0.02 1.1 0.23 £388.30 £17,871.93

Genus Species Trees
Carbon 
Storage 

(t)

Carbon 
Sequestration 

(t/yr)

Pollution 
Removal 
(kg/yr)

Avoided 
Runoff 
(m3/yr)

Replace
ment 

Cost (£)

CAVAT 
Value (£)
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Zanthoxylum ailanthoides Siebold & 
Zucc.

1 0.2 0.01 0 0.01 £163.90 £1,059.86

Zanthoxylum americanum Mill. 1 0.1 0.01 0.6 0.11 £145.96 £10,571.60

Zanthoxylum piperitum (L.) DC. 1 0.1 0.00 0.5 0.10 £78.44 £6,240.47

Aesculus Total 3 0.4 0.03 1.7 0.32 £1,423.81 £46,340.99

Aesculus × carnea Hayne 1 0.3 0.02 1.6 0.30 £1,292.15 £31,276.84

Aesculus hippocastanum L. 1 0.0 0.00 0 0.00 £34.83 £4,492.55

Aesculus pavia L. 1 0.0 0.01 0.1 0.01 £96.83 £10,571.60

Pinus Total 3 1.1 0.05 1.8 0.35 £4,903.76 £204,011.95

Pinus canariensis C.Smith 1 0.2 0.01 0.4 0.08 £768.59 £49,956.06

Pinus sylvestris 1 0.0 0.00 0 0.00 £38.73 £2,335.35

Pinus torreyana Carr. 1 1.0 0.04 1.4 0.27 £4,096.44 £151,720.54

Cordyline Total 3 0.3 0.03 0.1 0.03 £2,526.97 £69,811.13

Cordyline australis 2 0.3 0.03 0.1 0.02 £1,811.86 £57,326.06

Cordyline banksii 1 0.0 0.00 0 0.01 £715.11 £12,485.07

Sophora Total 3 0.3 0.03 1.1 0.20 £1,077.88 £61,818.61

Sophora cassioides (Phil.) Sparre 1 0.0 0.00 0.1 0.02 £44.41 £4,492.55

Sophora godleyi 1 0.0 0.01 0.1 0.02 £70.44 £7,370.00

Sophora microphylla Aiton 1 0.3 0.02 0.9 0.17 £963.03 £49,956.06

Genus Species Trees
Carbon 
Storage 

(t)

Carbon 
Sequestration 

(t/yr)

Pollution 
Removal 
(kg/yr)

Avoided 
Runoff 
(m3/yr)

Replace
ment 

Cost (£)

CAVAT 
Value (£)
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Cornus Total 3 0.1 0.01 0.2 0.04 £179.29 £18,179.63

Cornus capitata 1 0.0 0.00 0 0.01 £37.16 £3,804.02

Cornus mas 1 0.1 0.00 0.1 0.02 £99.92 £10,571.60

Cornus sanguinea 1 0.0 0.00 0.1 0.01 £42.21 £3,804.02

Fraxinus Total 3 3.4 0.02 4.3 0.83 £8,836.42 £408,724.14

Fraxinus americana 1 0.1 0.01 0.5 0.09 £119.47 £12,821.39

Fraxinus excelsior 'Diversifolia' 1 0.5 0.01 0.9 0.18 £460.70 £2,849.89

Fraxinus ornus Scop. 1 2.8 0.00 2.9 0.56 £8,256.25 £393,052.86

Ilex Total 3 0.3 0.03 0.4 0.09 £1,044.11 £56,783.96

Ilex altaclatensis 1 0.0 0.01 0 0.01 £65.94 £4,492.55

Ilex aquafolium 1 0.0 0.00 0 0.01 £58.05 £2,335.35

Ilex spp 1 0.2 0.02 0.4 0.07 £920.12 £49,956.06

Acacia Total 3 0.3 0.02 2.8 0.55 £3,259.69 £98,911.92

Acacia dealbeta 1 0.0 0.00 0.1 0.01 £58.05 £4,492.55

Acacia longifolia 1 0.0 0.00 0.1 0.02 £139.50 £12,485.07

Acacia melanoxylon R.Br. 1 0.2 0.01 2.6 0.51 £3,062.14 £81,934.30

Pseudopanax Total 2 0.0 0.01 0 0.01 £88.82 £6,827.90

Pseudopanax crassifolius (Sol. ex 
A.Cunn.) K.Koch

1 0.0 0.00 0 0.00 £44.41 £4,492.55

Genus Species Trees
Carbon 
Storage 

(t)

Carbon 
Sequestration 

(t/yr)

Pollution 
Removal 
(kg/yr)

Avoided 
Runoff 
(m3/yr)

Replace
ment 

Cost (£)

CAVAT 
Value (£)
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Pseudopanax ferox Kirk 1 0.0 0.00 0 0.00 £44 £2,335

Morus Total 2 0.7 0.04 1.7 0.32 £1,843 £72,771

Morus nigra L. 1 0.5 0.02 1.6 0.31 £1,213 £42,300

Morus spp 1 0.2 0.02 0.1 0.01 £630 £30,471

Sorbus Total 2 0.0 0.01 0 0.00 £116 £1,794

Sorbus aucuparia aspleniifolia 1 0.0 0.00 0 0.00 £58 £897

Sorbus ullengensis 1 0.0 0.00 0 0.00 £58 £897

Citrus Total 2 0.1 0.02 0.1 0.01 £80 £14,820

Citrus × aurantium Grapefruit Group 1 0.1 0.01 0.1 0.01 £61 £12,485

Citrus x auranium 1 0.0 0.00 0 0.00 £19 £2,335

Nyssa Total 2 0.4 0.04 1.3 0.25 £1,620 £70,435

Nyssa aquatica L. 1 0.1 0.01 0.4 0.08 £352 £20,479

Nyssa sylvatica Marshall 1 0.3 0.02 0.9 0.17 £1,269 £49,956

Arbutus Total 2 0.3 0.02 0.9 0.16 £973 £37,841

Arbutus unedo L. 1 0.0 0.00 0.1 0.01 £78 £7,370

Arbutus unedo L. f. rubra (Aiton) 
Rehder

1 0.3 0.02 0.8 0.15 £894 £30,471

Quillaja Total 2 0.5 0.02 0.5 0.10 £732 £42,956

Genus Species Trees
Carbon 
Storage 

(t)

Carbon 
Sequestration 

(t/yr)

Pollution 
Removal 
(kg/yr)

Avoided 
Runoff 
(m3/yr)

Replace
ment 

Cost (£)

CAVAT 
Value (£)
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Quillaja saponaria Molina
2 0.5 0.02 0.5 0.10 £732 £42,956

Crataegus Total 2 0.0 0.01 0.1 0.01 £87 £8,297

Crataegus monogyna Jacq. 2 0.0 0.01 0.1 0.01 £87 £8,297

Unknown Total 2 0.0 0.00 0 0.01 £94 £6,828

Unknown spp 2 0.0 0.00 0 0.01 £94 £6,828

Crinodendron Total 2 1.0 0.10 0.5 0.11 £1,887 £80,427

Crinodendron patagua 1 0.2 0.03 0.1 0.03 £512 £30,471

Crinodendron patagua Molina 1 0.7 0.06 0.4 0.08 £1,375 £49,956

Neolitsea Total 2 0.3 0.02 0.5 0.10 £376 £24,710

Neolitsea sericea (Blume) Koidz. 2 0.3 0.02 0.5 0.10 £376 £24,710

Ehretia Total 2 0.3 0.02 0.5 0.10 £1050 £62,778

Ehretia acuminata R.Br. 1 0.1 0.01 0.3 0.06 £167 £20,479

Ehretia macrophylla Wall. 1 0.2 0.01 0.2 0.05 £883 £42,300

Prunus Total 2 0.0 0.01 0.3 0.06 £67 £7,703

Prunus × subhirtella 'Autumnalis 
Rosea'

1 0.0 0.00 0 0.01 £26 £1,462

Prunus mume Siebold & Zucc. 1 0.0 0.00 0.3 0.05 £41 £6,240

Fagus Total 2 4.7 0.12 4.9 0.94 £13941 £484,663

Genus Species Trees
Carbon 
Storage 

(t)

Carbon 
Sequestration 

(t/yr)

Pollution 
Removal 
(kg/yr)

Avoided 
Runoff 
(m3/yr)

Replace
ment 

Cost (£)

CAVAT 
Value (£)
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Fagus spp 1 2.7 0.09 1.8 0.34 £7,894 £242,331

Fagus sylvatica 'Dawyck' 1 2.0 0.03 3.1 0.60 £6,048 £242,331

Punica Total 2 0.3 0.04 0.2 0.04 £808 £37,841

Punica granatum 1 0.0 0.01 0 0.01 £60 £7,370

Punica granatum L. 1 0.3 0.03 0.2 0.03 £748 £30,471

Itea Total 2 0.1 0.01 0 0.01 £127 £11,863

Itea ilicifolia 2 0.1 0.01 0 0.01 £127 £11,863

Rhamnus Total 2 0.1 0.02 0.2 0.03 £178 £19,855

Rhamnus alaternus 1 0.0 0.01 0.1 0.02 £70 £7,370

Rhamnus alaternus augustifolia 1 0.1 0.01 0.1 0.01 £108 £12,485

Liquidambar Total 2 0.2 0.02 2.1 0.41 £1,310 £70,435

Liquidambar orientalis Mill. 1 0.1 0.01 0.3 0.06 £300 £20,479

Liquidambar styraciflua L. 1 0.1 0.02 1.8 0.35 £1,010 £49,956

Trachycarpus Total 2 0.1 0.00 0 0.01 £972 £27,849

Trachycarpus fortunei 1 0.1 0.00 0 0.00 £511 £20,479

Trachycarpus wagnenanus 1 0.0 0.00 0 0.00 £461 £7,370

Luma Total 2 0.5 0.03 0.5 0.10 £929 £52,291

Luma apiculata 1 0.5 0.03 0.5 0.10 £884 £49,956

Luma chequen 1 0.0 0.00 0 0.00 £44 £2,335

Genus Species Trees
Carbon 
Storage 

(t)

Carbon 
Sequestration 

(t/yr)

Pollution 
Removal 
(kg/yr)

Avoided 
Runoff 
(m3/yr)

Replace
ment 

Cost (£)

CAVAT 
Value (£)
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Vitex Total 2 0.1 0.01 0 0.00 £113 £11,863

Vitex agnus castus 1 0.0 0.01 0 0.00 £44 £4,493

Vitex negundo 1 0.0 0.00 0 0.00 £69 £7,370

Chamaerops Total 2 0.1 0.00 0 0.01 £367 £80,427

Chamaerops humilis 2 0.1 0.00 0 0.01 £367 £80,427

Zelkova Total 2 1.7 0.07 8.2 1.59 £9,870 £386,173

Zelkova carpinifolia (Pall.) K.Koch 1 0.8 0.03 5.5 1.07 £4,118 £143,842

Zelkova serrata var. stipulacea 
Makino

1 0.9 0.03 2.7 0.52 £5,752 £242,331

Prumnopitys Total 1 0.1 0.00 0.1 0.02 £73 £7,370

Prumnopitys taxifolia Sol. ex 
(D.Don) Laubenf.

1 0.1 0.00 0.1 0.02 £73 £7,370

Tetracentron Total 1 0.0 0.00 0.1 0.01 £46 £1,977

Tetracentron sinense Oliv. 1 0.0 0.00 0.1 0.01 £46 £1,977

Rhus Total 1 0.1 0.00 0.5 0.09 £150 £12,485

Rhus punjabensis J.L.Stewart 1 0.1 0.00 0.5 0.09 £150 £12,485

Gymnocladus Total 1 0.2 0.01 1 0.20 £1111 £49,956

Gymnocladus dioica K.Koch 1 0.2 0.01 1 0.20 £1,111 £49,956

Winteraceae Total 1 0.5 0.03 0.3 0.06 £684 £30,471

Genus Species Trees
Carbon 
Storage 

(t)

Carbon 
Sequestration 

(t/yr)

Pollution 
Removal 
(kg/yr)

Avoided 
Runoff 
(m3/yr)

Replace
ment 

Cost (£)

CAVAT 
Value (£)
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Winteraceae 1 0.5 0.03 0.3 0.06 £684 £30,471

Heptacodium Total 1 0.3 0.01 0.6 0.12 £812 £25,801

Heptacodium miconioides Rehder 1 0.3 0.01 0.6 0.12 £812 £25,801

Eriolarynx Total 1 0.2 0.02 0.2 0.04 £378 £20,479

Eriolarynx australis × E. fasciculata 1 0.2 0.02 0.2 0.04 £378 £20,479

Hoheria Total 1 0.1 0.01 0.1 0.02 £58 £4,614

Hoheria sexstylosa Colenso 1 0.1 0.01 0.1 0.02 £58 £4,614

Styrax Total 1 0.0 0.00 0.1 0.01 £60 £7,370

Styrax officinalis 1 0.0 0.00 0.1 0.01 £60 £7,370

Broussonetia Total 1 0.0 0.00 0.1 0.03 £43 £1,977

Broussonetia papyrifera (L.) Vent. 1 0.0 0.00 0.1 0.03 £43 £1,977

Umbellularia Total 1 2.6 0.10 4.7 0.90 £6,079 £242,331

Umbellularia californica (Hook. & 
Arn.) Nutt.

1 2.6 0.10 4.7 0.90 £6,079 £242,331

Colletia Total 1 0.1 0.02 0 0.01 £135 £12,485

Colletia hystrix 1 0.1 0.02 0 0.01 £135 £12,485

Pittosporum Total 1 0.0 0.00 0.1 0.02 £75 £7,370

Pittosporum tenufolium 1 0.0 0.00 0.1 0.02 £75 £7,370

Jubaea Total 1 0.7 0.02 0.2 0.04 £1,224 £344,269

Genus Species Trees
Carbon 
Storage 
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Sequestration 
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Removal 
(kg/yr)
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Runoff 
(m3/yr)
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ment 
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CAVAT 
Value (£)

31



Jubaea chilensis 1 0.7 0.02 0.2 0.04 £1,224 £344,269

Eriobotrya Total 1 0.0 0.00 0.1 0.01 £70 £7,370

Eriobotrya japonica (Thunb.) Lindl. 1 0.0 0.00 0.1 0.01 £70 £7,370

Ziziphus Total 1 0.2 0.03 0.4 0.07 £343 £20,479

Ziziphus jujuba Mill. 1 0.2 0.03 0.4 0.07 £343 £20,479

Eucommia Total 1 0.1 0.00 0.2 0.05 £65 £7,370

Eucommia ulmoides Oliv. 1 0.1 0.00 0.2 0.05 £65 £7,370

Koelreuteria Total 1 0.3 0.02 0.8 0.15 £823 £49,956

Koelreuteria paniculata Laxm. 1 0.3 0.02 0.8 0.15 £823 £49,956

Cercidiphyllum 
Total

1 0.0 0.00 0.1 0.02 £79 £6,240

Cercidiphyllum japonicum Siebold & 
Zucc.

1 0.0 0.00 0.1 0.02 £79 £6,240

Buddleja Total 1 0.0 0.00 0 0.01 £74 £7,370

Buddleja crispa 1 0.0 0.00 0 0.01 £74 £7,370

Taxodium Total 1 0.6 0.04 1.1 0.21 £3109 £121,908

Taxodium distichum (L.) Rich. 1 0.6 0.04 1.1 0.21 £3,109 £121,908

Cupressus Total 1 0.0 0.01 0 0.00 £44 £4,493

Cupressus sempervirens 1 0.0 0.01 0 0.00 £44 £4,493
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Fontanesia Total 1 0.1 0.01 0.1 0.02 £91 £10,572

Fontanesia fortunei 1 0.1 0.01 0.1 0.02 £91 £10,572

Cydonia Total 1 0.1 0.01 0.1 0.02 £95 £12,485

Cydonia oblonga 'Vranja' 1 0.1 0.01 0.1 0.02 £95 £12,485

Alangium Total 1 0.4 0.02 1 0.20 £777 £42,300

Alangium chinense (Lour.) Harms 1 0.4 0.02 1 0.20 £777 £42,300

Macludrania Total 1 0.1 0.02 0.2 0.04 £150 £12,485

X Macludrania hybrida 1 0.1 0.02 0.2 0.04 £150 £12,485

Castanea Total 1 0.1 0.01 0.4 0.08 £669 £30,471

Castanea sativa Mill. 1 0.1 0.01 0.4 0.08 £669 £30,471

Butia Total 1 0.1 0.00 0.2 0.03 £198 £121,908

Butia capitata 1 0.1 0.00 0.2 0.03 £198 £121,908

Populus Total 1 1.3 0.07 1.9 0.37 £2,024 £205,191

Populus × canescens (Aiton) Sm. 1 1.3 0.07 1.9 0.37 £2,024 £205,191

Buxus Total 1 0.0 0.00 0 0.01 £41 £4,493

Buxus balearica 1 0.0 0.00 0 0.01 £41 £4,493

Elaeagnus Total 1 0.0 0.00 0 0.00 £38 £2,335

Elaeagnus umbellata 1 0.0 0.00 0 0.00 £38 £2,335

Maytenus Total 1 0.1 0.01 0.1 0.01 £123 £7,817
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Maytenus boaria Molina 1 0.1 0.01 0.1 0.01 £123 £7,817

Pterocarya Total 1 1.8 0.06 1.4 0.27 £7712 £291,506

Pterocarya fraxinifolia (Lam.) Spach 1 1.8 0.06 1.4 0.27 £7,712 £291,506

Dacrydium Total 1 0.0 0.01 0 0.01 £41 £4,493

Dacrydium cupressinum Sol. ex 
Lamb.

1 0.0 0.01 0 0.01 £41 £4,493

Ceratonia Total 1 0.1 0.01 0.1 0.01 £166 £20,479

Ceratonia siliqua 1 0.1 0.01 0.1 0.01 £166 £20,479

Chitalpa Total 1 0.1 0.02 0.2 0.03 £131 £10,572

x Chitalpa taskentensis 1 0.1 0.02 0.2 0.03 £131 £10,572

Euonymus Total 1 0.1 0.01 0.1 0.01 £94 £12,485

Euonymus europaeus L. 1 0.1 0.01 0.1 0.01 £94 £12,485

Diospyros Total 1 0.0 0.00 0.1 0.02 £106 £12,485

Diospyros kaki L.f. 1 0.0 0.00 0.1 0.02 £106 £12,485

Sambucus Total 1 0.0 0.00 0 0.00 £58 £897

Sambucus nigra 1 0.0 0.00 0 0.00 £58 £897

Dodonaea Total 1 0.0 0.01 0.1 0.01 £44 £4,493

Dodonaea viscosa 1 0.0 0.01 0.1 0.01 £44 £4,493

Araucaria Total 1 0.1 0.01 0.2 0.04 £492 £19,078

Genus Species Trees
Carbon 
Storage 

(t)

Carbon 
Sequestration 

(t/yr)

Pollution 
Removal 
(kg/yr)

Avoided 
Runoff 
(m3/yr)

Replace
ment 

Cost (£)

CAVAT 
Value (£)

34



Araucaria angustifolia 1 0.1 0.01 0.2 0.04 £492 £19,078

Cotoneaster Total 1 0.9 0.02 1.1 0.21 £1235 £49,956

Cotoneaster lacteus 1 0.9 0.02 1.1 0.21 £1,234.77 £49,956.06

Symphytum Total 1 0.0 0.01 0.2 0.04 £125 £12,485

Symphytum caucasicum 1 0.0 0.01 0.2 0.04 £125.05 £12,485.07

Carpinus Total 1 0.1 0.01 0.5 0.10 £197 £12,485

Carpinus orientalis Mill. 1 0.1 0.01 0.5 0.10 £196.72 £12,485.07

Cercis Total 1 0.9 0.00 0.8 0.15 £2782 £76,325

Cercis siliquastrum L. 1 0.9 0.00 0.8 0.15 £2,781.85 £76,325.07

Olearia Total 1 0.2 0.02 0.1 0.02 £352 £20,479

Olearia traversiorum 1 0.2 0.02 0.1 0.02 £351.73 £20,478.61

Toxicodendron 
Total

1 0.1 0.01 0.1 0.02 £70 £7,370

Toxicodendron vernicifluum (Stokes) 
F.A.Barkley

1 0.1 0.01 0.1 0.02 £70.44 £7,370.00

Osmanthus Total 1 0.2 0.01 0.4 0.08 £469 £25,801

Osmanthus yunnanensis (Franch.) 
P.S.Green

1 0.2 0.01 0.4 0.08 £469.21 £25,801.03

Ulmus Total 1 0.1 0.01 0.3 0.06 £250 £20,479

Genus Species Trees
Carbon 
Storage 

(t)

Carbon 
Sequestration 

(t/yr)

Pollution 
Removal 
(kg/yr)

Avoided 
Runoff 
(m3/yr)

Replace
ment 

Cost (£)

CAVAT 
Value (£)

35



Ulmus × hollandica Mill. var. 
hollandica

1 0.1 0.01 0.3 0.06 £250.26 £20,478.61

Carrierea Total 1 0.1 0.01 0.3 0.05 £65 £6,240

Carrierea calycina Franch. 1 0.1 0.01 0.3 0.05 £64.81 £6,240.47

Acca Total 1 0.3 0.02 0.1 0.02 £638 £30,471

Acca sellowiana 1 0.3 0.02 0.1 0.02 £637.73 £30,471.05

Persea Total 1 0.1 0.02 0.6 0.12 £303 £20,479

Persea americana Mill. 1 0.1 0.02 0.6 0.12 £302.61 £20,478.61

Washingtonia Total 1 0.1 0.00 0.1 0.01 £455 £121,908

Washingtonia filifera 1 0.1 0.00 0.1 0.01 £454.79 £121,908.10

Phoenix Total 1 0.3 0.01 0.3 0.05 £1798 £464,196

Phoenix canariensis 1 0.3 0.01 0.3 0.05 £1,797.71 £464,195.93

Griselinia Total 1 0.1 0.01 0.1 0.02 £251 £20,479

Griselinia littoralis 1 0.1 0.01 0.1 0.02 £251.46 £20,478.61

Picconia Total 1 0.1 0.01 0.1 0.02 £152 £12,485

Picconia azorica 1 0.1 0.01 0.1 0.02 £152.14 £12,485.07

Melia Total 1 0.0 0.00 0 0.01 £44 £4,493

Melia azedarach L. 1 0.0 0.00 0 0.01 £44.41 £4,492.55

Metasequoia Total 1 0.5 0.03 1.3 0.25 £3,824 £169,877
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Metasequoia glyptostroboides Hu & 
Cheng

1 0.5 0.03 1.3 0.25 £3,823.82 £169,877.49

Juglans Total 1 0.0 0.00 0.2 0.03 £71 £10,572

Juglans spp 1 0.0 0.00 0.2 0.03 £70.50 £10,571.60

Grand Total 192 52.6 2.42 101.3 19.62 £185,601 £8,701,428
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Table 3. Tree values by species & genus
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Appendix II - Notes on the Methodology 

i-Tree Eco Software 

i-Tree is a suite of computer software tools developed through a 
collaborative public/private partnership. These tools are designed to 
engage urban and rural populations in assessing and valuing their 
forest resource, understanding forest risk, and developing sustainable 
forest management plans to improve environmental quality and 
human health. The tools can assess individual trees and forests in 
both urban and rural areas.


Eco uses sample or inventory data collected in the field along with 
local hourly air pollution and meteorological data to assess forest 
structure, health, threats, and ecosystem services and values for a 
tree population. Information provided to the user includes number of 
trees, diameter distribution, species diversity, potential pest risk, 
invasive species, air pollution removal and health effects, carbon 
storage and sequestration, storm water runoff reduction, VOC 
emissions, and effects on buildings’ energy use.   


Structure is the basic information on the physical forest resource (e.g., 
number of trees, species composition, tree sizes and locations, leaf 
area, etc.). The attributes are directly measured by users or estimated 
(e.g., leaf area) by i-Tree based on direct measures of structure. From 
the structure data, along with local environmental data (e.g., weather 
data), various tree functions (e.g., gas exchange, tree growth) are 
estimated. These functions are then converted to various services 
(e.g., pollution removal) based on other local data (e.g., pollution 
concentrations). These services are then converted to benefits (e.g., 


cleaner air, impacts on human health) based on other data (e.g., local 
atmospheric conditions, human population data). Finally, the benefits 
are converted to values based on various economic procedures. 


At a minimum, i-Tree Eco requires only tree species and DBH data, 
however additional data such as tree height, canopy spread, 
condition, etc., allow for more accurate assessments of structural and 
functional features. 
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CAVAT assumptions 

Data used for the CAVAT assessment was the same processed 
inventory data used for the i-Tree analysis. CAVAT requires at a 
minimum DBH, condition, and life expectancy, though accessibility 
and special factors can be added for a more specific estimation. 


The Unit Value Factor (UVF) represents the full cost of a newly planted 
tree on the basis of per unit of trunk cross-sectional area (i.e. £ per 
cm2). Specifically, the unit area cost is the average cost per square 
centimetre of stem area determined as the cost, at trade prices, of the 
top 10 mostly commonly purchased species/varieties as 12–14  cm 
diameter standard containerised trees. The UVF used in this report 
was £24.59 for 2025.


The Community Tree Index (CTI) is a multiplier used to account for the 
locations’ population density. For Chelsea Physic Garden, the CTI 
value used was 225%.


Other Notes 

Field surveying was undertaken by Treeconomics in October 2025. 
Data was collected on species, dimensions, condition, and location 
for all individual trees within the Garden.


Values and costs are subject to change due to government guidance 
updates and annual inflation assumptions, and are not necessarily 
comparable from year to year between Treeconomics reports.
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