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More trees for Hereford
Introduction
This paper outlines the case for maintaining and increasing tree cover in Hereford City and suggests generic opportunities for tree planting. Any increase in tree cover is intrinsically linked to development of green infrastructure within the city and into the surrounding countryside and settlements.
The report is intended to act as a starting point and discussion document for the development of more specific and tailored plans. Particular issues addressed include;
Climate change adaptation
Air quality and health
Flood attenuation
Biodiversity
Civic amenity
The case for tree cover in Hereford
Hereford city, in common with other urban settlements, faces a range of challenges in the coming decades; pressure for more housing and other development, an increase in road traffic, and the impacts of a changing climate. These bring an increased risk of flooding, especially surface water flooding, poor air quality, health problems associated with summer heat, reduced availability of green space, and erosion of civic amenity.
Climate change is a key policy driver in health, water management, energy, urban design and many other areas. Climate change is predicted to increase summer droughts and lead to milder winter temperatures and higher winter rainfall especially in the west of the country[endnoteRef:1]. There is likely to be an increase in severe weather events including heat waves, higher intensity rainfall and storms.  [1:  UK Climate Impacts programme, downloaded at: http://www.ukcip.org.uk/index.php?option=com_content&task=view&id=41&Itemid=142] 

Investment in adaptation technologies is needed to increase the resilience of urban and rural infrastructure[endnoteRef:2]. Adaptation means undertaking measures to reduce the impact of change on society. It is action to reduce risk or capture advantage.  [2:   G8+5 Academies’ joint statement: Climate change and the transformation of energy  technologies for a low carbon future http://www.nationalacademies.org/includes/G8+5energy-climate09.pdf ] 

The Commission for Architecture and the Built Environment (CABE) in their ‘Hallmarks of a sustainable city’ go as far as to say that…”it would be difficult to overstate the vital role that green infrastructure can play in preparing towns and cities for climate change”[endnoteRef:3]. Good evidence exists of both the need and the economic costs and benefits of urban tree cover[endnoteRef:4]. There are a number of ways in which trees can be seen to offer a particular and cost effective answer to urban adaptation. [3:   CABE (2009) Hallmarks of a sustainable city, CABE, I Kemble Street, London]  [4:   Crabtree, C.J. (2009) The Value of Benefits arising from Trees and Woods in the UK, CJC Consulting, a report commissioned for the Woodland Trust] 

Air quality, urban heat islands and health
Climate change projections[endnoteRef:5], released in June 2009 show that by 2080 under a medium emissions scenarios the West midlands can expect mean summer temperatures to be between 2oC and 6.1oC warmer than today. This temperature increase would have significant implications for the city centre where urban heat island effect will increase the temperature further compared to the surrounding suburbs and rural areas. This is important in terms of how physically comfortable it is to live and work in the city, but it also has an impact on air quality.  [5:   UKCP09, UK Climate Projections, downloaded at: http://ukcp09.defra.gov.uk/ ] 

Hereford Air Quality Action Plan[endnoteRef:6] highlights the air quality issues affecting the city. Whilst these are common to many urban areas, the plan identifies specific risk areas e.g. the nitrous oxide levels along the A49 corridor, which the plan seeks to address. Clearly reducing the pollution source by limiting traffic volume or diverting it away from housing can help to reduce the risk to public health. Nonetheless, a residual risk remains.  [6:  Hereford Air Qulatiy Action plan, downloaded at: http://www.herefordshire.gov.uk/environment/pollution/27804.asp ] 

Nitrous oxide, ground level ozone, particulates and other air pollutants have an impact on public health; in particular affecting those with chronic lung conditions, children with asthma and, ironically children or adults with an active outdoor lifestyle[endnoteRef:7]. [7:  Ozone and you health, Airnow, downloaded at: http://airnow.gov/index.cfm?action=static.ozone2 ] 

Expected increases in temperature and urban heat island effect, combined with pollution from traffic emissions and other sources can be expected to exacerbate poor air quality, including increases in ground level ozone. Whilst most of the ground level ozone affecting Herefordshire emanates from the urban conurbations of the West Midlands, any ozone production within the city will add to the problems for the county. 
The impact of trees on urban heat island effect is well-known. The combination of direct shade and evaporative cooling offered by trees make them a powerful way to reduce urban heat island effect and improve air quality. Trees also remove nitrogen dioxide (NO2), sulphur dioxide (SO2), ozone (O3) and particulate matter (e.g. PM10), from the air. The layered canopy structure of trees provides a surface area of between two and twelve times greater than the land areas they cover[endnoteRef:8], able to remove pollutants.  The greatest effects are with small groups of trees (greatest edge effect) located close to urban populations and sources of pollution[footnoteRef:1]. [8:  Broadmeadow, M.S.J. and Freer-Smith, P.H. (1996). Urban Woodland and the Benefits for Local Air Quality, Department of Environment, HMSO, London.]  [1:   Trees also remove carbon dioxide (CO2) from the atmosphere.  Since CO2 is a greenhouse gas, the non-market benefit of CO2 removal is mainly in terms of the value of carbon sequestration in reducing global warming.   ] 

It has been estimated that doubling the tree cover in the West Midlands alone would reduce mortality as a result of poor air quality from particulates by 140 people per year[endnoteRef:9]. On top of which there would be a significant reduction in morbidity resulting in fewer people in doctor’s waiting rooms and lower costs of hospital treatment.  [9:  Stewart, H., Owen S., Donovan R., MacKenzie R., and Hewitt N. (2002).  Trees and Sustainable Urban Air Quality.  Centre for Ecology and Hydrology, Lancaster University.  ] 

In addition to the impact of improved air quality, provision of high quality green space and particularly trees can have a significant impact on physical and mental health and thus a marked economic impact. 
The Campaign for Greener healthcare and the initiative to establish an NHS Forest[endnoteRef:10] illustrate a growing consensus amongst health professionals of the importance of trees to peoples’ health and wellbeing. The campaign endorses the role of trees in improving air quality and health outcomes. The importance of that role will increase as the climate changes.  [10:   The Campaign for Greener Healthcare, downloaded at: http://www.greenerhealthcare.org/nhs-forest ] 

Water management – flooding
Flooding represents the most frequent severe weather event affecting Herefordshire. Throughout the UK winter is predicted to be wetter and summers drier. However there is also a predicted increase in the frequency of very heavy rainfall including summer storms. Herefordshire has a marked winter maximum rainfall from October to December with a secondary maxima occurring in July and August[endnoteRef:11]. Rainfall intensities of summer showers and thunderstorms can reach 100mm/hour[endnoteRef:12]. In June and July 2007 several periods of extreme rainfall gave rise to widespread flooding in Herefordshire.  [11:  Herefordshire Council Local Climate Impacts Profile (LCLIP) Final draft December 2008, Matthew Locking M.Sc. in conjunction with the Sustainability Unit, downloaded at: http://www.herefordshire.gov.uk/docs/Local_Climate_Impact_Profile_Herefordshire_-_NI188.pdf ]  [12:  http://www.metoffice.gov.uk/climate/uk/mi/print.html ] 

One of the outcomes of the Pitt review following the 2007 floods was the increased importance placed on surface water flooding[endnoteRef:13]. Surface water flooding is when rain water overwhelms the local drainage system; around two thirds of all the flooding in 2007 was as a result of surface water.  [13:  The Pitt Review - Final Report, Cabinet Office, downloaded at: http://archive.cabinetoffice.gov.uk/pittreview/thepittreview/final_report.html ] 

As part of Government plans in England, they have committed to managing surface water more sustainably, including improving the capacity for slow absorption through the ground and use of green space for storage of extreme downpours. Water will be increasingly managed on the surface, rather than relying on wholesale upgrade of the sewer system, which is recognised as both costly and a lengthy process[endnoteRef:14]. [14:   Improving surface water drainage, downloaded at: http://www.defra.gov.uk/environ/fcd/policy/surfacewaterdrainage.htm#swmp ] 

Clearly surface water flooding is the result of a number of factors, but paramount amongst these is the loss of porous and absorbent surfaces in urban areas able to regulate the flow of surface waters. We know trees make a major contribution to regulating the rate at which rainfall reaches the ground and contributes to run off. Research by the University of Manchester has shown that increasing tree cover in urban areas by 10 % reduces surface water run-off by almost 6 %[endnoteRef:15]. Perhaps more significant that the total reduction in runoff, slowing the rate at which rainfall reaches the ground increases the possibility of infiltration and the ability of engineered drains to take away any excess water. [15:   Using green infrastructure to alleviate flood risk, Sustainable Cities, downloaded at: http://www.sustainablecities.org.uk/water/surface-water/using-gi/ ] 


Figure 1 Large areas of impermeable hard surfaces add to the risk of surface water flooding
When combined with other measures as part of sustainable urban drainage schemes, trees have a major role to play in development of green infrastructure and consideration of flood risk relating to new development. 
Hereford as a designated growth area is vulnerable to increased flood risk as a result of further housing and other development. However, considered use of green infrastructure and increased tree cover might offer the opportunity for improved management of surface water which could reduce overall flood risk. Risk management should be steered towards developing green infrastructure and increasing tree cover.
Energy
‘The UK low carbon transition plan’[endnoteRef:16] announced in August 2009 highlights the role of green space and trees in producing adapted buildings through providing shade and shelter; contributing to reduction in building energy budgets. Deciduous trees in particular provide shading during hot summer months, reducing the need for air conditioning, whilst allowing solar gain to buildings during the winter, reducing the need for heating. [16:   UK Government (2009) The UK low carbon transition plan – national strategy for climate and energy, TSO (The Stationery Office), London] 

Research in the USA suggests a per tree saving in carbon emissions for shade and shelter trees as a result reduced building energy use of around 10-11kg per year[endnoteRef:17]. More importantly, this represents a saving in resource consumption rather than a capture of carbon once emitted. Figures are undoubtedly more variable than this simple figure suggests, but the saving appears significant. [17:  Akbari, H. (2002) Shade trees reduce building energy use and CO2 emissions from power plants, #Environmental Pollution, Volume 116, Supplement 1, pp.119-126] 

Biodiversity
The world is losing biodiversity at an accelerating rate due, largely, to a combination of habitat loss and climate change. Aside from any intrinsic value, biodiversity is important for helping to maintain the stability of natural systems and in the supply of a range of ‘ecosystem services’. These include flood attenuation, pollination of crop plants, soil conservation and climate regulation. 
The Convention on Biological Diversity is an international agreement to which the UK is signatory. The UK Biodiversity Action Plan is the government’s response to the convention, and this is finds local expression in the Herefordshire’s local biodiversity action plan (LBAP)[endnoteRef:18] [18:  Herefordshire Local Biodiversity Action plan, downloaded at: http://www.herefordshire.gov.uk/herefordbap/default.aspx ] 

The LBAP calls for a range of measures to maintain and increase managed urban green space as part of the protecting and improving the county’s biodiversity. These include seeking opportunities to enhance biodiversity in all major developments through provision of green space, and working with local communities to identify and develop new and existing managed green space[endnoteRef:19]. The plan also calls for the encouragement of Eco-schools to develop new green space for biodiversity. [19:  http://www.ukbap-reporting.org.uk/plans/map_actions.asp?CTY=%7B0AA67337-302D-4FC2-8AE3-B2BD388676F1%7D&H=%7B5A737D0C-9A06-4060-BC67-C8D6B0A68B4A%7D&CTRY=%7B7C884413-1AC7-48B6-ADCD-23CBA1482CD6%7D&WES= ] 

The planning system should protect and maintain existing areas of conservation interest, but should also provide opportunities for developing wildlife and its habitats. Tree planting and woodland creation, including by individuals, local communities and schools, can help to create new habitat to meet targets under the LBAP.
Civic Amenity and Economic benefits
The beauty of towns and cities arises from a mix of good architecture and design, and the landscape of public spaces. There is strong evidence from other areas of the UK that improving green infrastructure and the urban environment helps promote inward investment by creating a more attractive environment for businesses and their staff[endnoteRef:20].  [20:  The economic benefits of Green Infrastructure: Developing key tests for evaluating the benefits of Green Infrastructure Natural Economy Northwest, Commissioned from ECOTEC by The Mersey Forest on behalf of Natural Economy Northwest] 

Trees are a vital element of providing structure and texture to the green infrastructure of Hereford, and yet this has been eroded in many places. Maintaining what we have, ensuring future generations of trees to replace those that are being lost, and imaginative creation of more places rich in trees is central to making Hereford a place people want to live in, visit and do business in. 
Trees are multi-purpose tools for urban adaptation and design. Any measures which undermine current levels of tree cover are likely to be damaging to adaptation, whereas well planned and well maintained urban tree cover can greatly increase the adaptive capacity and resilience of the city.
Opportunities for increasing tree cover 
The policy background outlined in appendix A provides the framework for developing increased tree cover. However real opportunities need to be identified and turned into positive action. Ensuring the continued maintenance of the existing tree stock should be regarded as the starting point for any expansion of tree cover. Many local authorities have seen an erosion of the legacy of Victorian tree planting, and a replacement of mature large crowned trees with smaller crowned more manageable tree species. In many cases whilst tree number have remained static or even grown, the total canopy cover, which is the functional measure of importance, has reduced.
Opportunities for increasing tree cover could include a range of public and private initiatives, supported by an overall communications campaign. Whilst leadership from local public bodies is important, on average around two thirds of urban trees are in private gardens, other private land and land with restricted public access, such as school grounds, churches and hospitals. 
In addition to opportunities to retrofit existing spaces, planning powers should be used to ensure that new developments contribute to the overall green infrastructure of the city. This includes both on-site measures for green infrastructure and tree planting, as well as planning gain through, for instance, section 106 agreements and the Community Infrastructure Levy. 
Parks and other publicly owned open space
Consideration should be given to increase tree cover in existing publicly owned spaces, in particular within existing parks. Since such land falls within local authority control and is largely unencumbered by services, this represents amongst the easiest opportunities for tree planting. 
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Figure 2 Where trees have to be removed there should be a planned programme of replacement
Highway trees, street trees and garden trees
Many highways are bordered by green verges where the incorporation of trees is relatively straight forward and inexpensive. There are examples of recent  highway planting, e.g. along the Holme Lacy road, but further opportunities exist; for instance the junction of the A49 and A465 near Asda, Holmer Road, Old school lane, and the A49 Ross road. Where highway trees already exist there should be a planned programme to ensure that any removal due to age or condition is followed by replacement. 
Street trees i.e. those into paved streets, add to visual amenity and provide a direct intervention in reducing urban heat island effect, improving air quality and mitigating surface water flooding.  Whilst the need to accommodate and protect services needs to be considered there are no practical barriers to increasing the number of street trees in Hereford. The Mayor of London’s street tree campaign provides an example of how this might be achieved[endnoteRef:21]. [21:  http://www.london.gov.uk/priorities/environment/urban-space/trees/street-trees ] 

In particular on wider streets, such as Commercial road, pavement widths easily allow for trees to be accommodated. Modern arboricultural techniques allow for the inclusion of street trees alongside services. In areas of development and redevelopment green infrastructure and tree planting should be planned for alongside the grey infrastructure (services, roads etc.). 
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Figure 3 The wide pavements on commercial road offer opportunity for new street trees
Red Rose Community Forest in Manchester has pioneered a community based street tree planting campaign called ‘Green Streets’[endnoteRef:22].  The project operates in some of the most challenging areas of Manchester using tree planting and other ‘greening’ projects as a means of tackling a range of social, health and economic issues.  [22:  Green Streets, downloaded at: http://www.redroseforest.co.uk/web/content/view/43/143/ ] 

The need to use High Town for a range of purposes means there are limited opportunities for permanent tree planting. In this case purpose designed planters could be used. They can also be used as part of traffic calming systems or in narrower streets. A downside of the use of planters is the need for watering.
In addition to representing a significant proportion of the cities tree stock, maintaining and planting trees in private gardens provides an opportunity for people to contribute towards a city-wide campaign to increase tree cover. Given the proximity to houses and domestic services, and the concerns often raised by insurance companies, careful species selection is important.
Other privately owned open space
This includes land owned by businesses and business landlords around the city. Opportunities for increasing tree cover include additional planting in existing landscaped areas and the creation of new landscaped areas during periods of redevelopment.
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Figure 4 Car parks and other hard surfaced areas in private ownership also provide opportunities for increased tree planting
It is also possible to retrofit areas with new trees, for instance in car parks and other hard surfaced areas – key contributors to surface water flooding. Targets for increased tree cover of this sort include large stores and supermarkets with car parking, industrial units and industrial estates.
Schools
Many of the secondary and primary schools within the city have school grounds which could be used for tree planting. This includes both playing fields and school playgrounds. 
Careful siting of trees in school grounds is needed to ensure good visibility, in order that children can be observed for safety reasons. However the increased shade and shelter afforded by trees can reduce the risk to children from sunburn and may help to reduce school heating bills through reduced energy use. 
School playing fields and hard surface playgrounds can act as a source of runoff which contributes to surface water flooding; increasing tree cover would reduce this risk, particularly summer storms.
Tree planting within school grounds can be undertaken with the involvement of children, and thus provide educational benefits. It can also contribute to objectives to achieve Eco-school status and responds to the OFSTED target for opportunities for outdoor learning.
Existing funding and support mechanisms for schools’ tree planting are already offered by a number of charitable organisations including the Woodland Trust, and may also be supported by local businesses and through parent organisations within the schools.
Churches
A number of churches within the city boundaries have grounds within which tree planting might be undertaken. 
Funding
Forestry Commission grant support
Forestry Commission grant support may be available for planting woodland. The minimum size normally accepted in 0.25 ha. This makes it less applicable in most cases in towns and cities where the individual trees and small groups of trees will fall below this minimum threshold. Nonetheless, some school grounds and areas within public open space may have sufficient area for grant support. 
Other grant income
A number of charitable trusts award grants for community action for environmental improvements.
Lottery
The National Lottery can support community related tree planting projects aimed at improving the local environment[endnoteRef:23]  [23:  http://www.lotteryfunding.org.uk/england.htm] 

Planning gain
As outlined above, the planning system can be used to ensure that new development takes full account of the need to increase tree cover. Both on site mitigation in support of planning approval and section 106 agreements can be used. Depending on its development, the Community Infrastructure Levy might also contribute towards the costs of development of green infrastructure and tree cover.  
Corporate support
In addition to direct action by companies on ground they own, financial support from business as part of their Corporate Social Responsibility (CSR) budget could contribute towards improving the environment of Hereford and in support of community projects.
Non-Governmental Organisations
A number of non-governmental organisations may contribute to tree planting or organising community involvement. These include the Woodland Trust, The Wildlife Trusts, and Trees for Cities.
Individual support
Individuals and communities can provide direct support through the planting of trees in gardens, but also through raising money to match fund other sources, such as lottery funding. In particular community woodland and community street tree planting projects often successfully raise funds directly from local communities.
What needs to be done?
If it is agreed that we need to care for and develop tree cover in Hereford, then a more detailed and comprehensive plan for action will need to be produced. This should include;
A vision for what we want to achieve for Hereford
A more complete inventory of tree canopy cover, condition and distribution.
A plan for community and other stakeholder participation in identification of opportunities for tree planting, fundraising, and direct action to deliver the vision
A budget and fundraising plan for how the vision might be delivered



Appendix A
Policy background
The following are some of the policy areas affecting green infrastructure and tree cover relevant to urban areas.
Climate change act
The 2008 Climate Change offers the possibility of drawing together many areas of policy to address adaptation. It places an obligation on government to identify risks of climate change, develop programmes for adaptation and report on progress[endnoteRef:24],[endnoteRef:25].  [24:   Climate change Act 2008, Explanatory notes, sections 58-59, downloaded at: http://www.opsi.gov.uk/acts/acts2008/en/ukpgaen_20080027_en_4#cpt4-pb1-l1g58_IDAD34HC ]  [25:   DEFRA, Adapting to Climate Change – ensuring progress in key sectors, downloaded at: http://www.defra.gov.uk/corporate/consult/climate-change-adapting/index.htm ] 

The Climate Change Act includes a power for the Secretary of State to require any public body to report on its progress on measures to address climate change. A series of National Indicators relating to climate change have been introduced by central government as part of the performance measures for local government[endnoteRef:26]. These include; [26:  Hereford Council web site – climate change – downloaded at: http://www.herefordshire.gov.uk/environment/29130.asp  ] 

NI 185 - CO2 reduction from Local Authority operations 
NI 186 - Per Capita CO2 reduction in the LA area 
NI 187 - Tackling fuel poverty 
NI 188 - Adaptation to Climate Change 
NI 189 - Flood and coastal erosion risk management 
NI 194 - Level of air quality - reduction in NOx and primary PM10 emissions in Local Authority estate and operations 
NI 197 - Improved Biodiversity - active management of local sites 
Increases in tree cover within the city can contribute to the delivery of each of these indicators. The local authority should be encouraged to consider tree canopy cover as a measure of progress against these various indicators.
Local authorities have a particular responsibility and opportunity to show strong leadership. The way in which infrastructure is considered planned and designed across local government, in transport, in housing, environment and economic planning, as well as through spatial planning is vital.  
National Planning policy
Several national planning policy statements and guidance notes relate to the protection and enhancement of woodland and trees.
Planning policy offers opportunities for inclusion of green space and tree cover as part of wider spatial planning and within individual planning applications. Creating a wider vision for green infrastructure allows individual applications to be considered in context and for mitigation and compensation measures to contribute towards development of wider green infrastructure.
For instance, policy DR9 in the Herefordshire Unitary Development Plan (UDP) refers to the consideration of air quality in land use planning. The policy states that “Development proposals which could contribute to the deterioration of air quality below acceptable levels, either locally or on a more widespread basis will not be permitted unless adequate air quality enhancements or mitigation measures can be accommodated and demonstrated as part of the development”. Any planning applications are subject to DR9 policy. Given that many developments are likely to have a deleterious impact on air quality, the use of tree planting should be seen as part of the measures for mitigation of impacts on air quality. As we have seen, increased tree cover is also likely to mitigate the impacts of heavy rainfall on surface water flooding which is also a product of build development.
Sustainable Communities Plan
The Sustainable Communities Plan outlines plans for growth and regeneration in England. Hereford is a growth area under the plan. The plan places emphasis on the role of green networks and corridors and promotes the concept of a ‘functional green infrastructure’.
The England Biodiversity Strategy
Delivered thought the Biodiversity Action Plan (BAP) and local biodiversity action plans (LBAP, as outlined in main text) aims to ‘ensure that biodiversity conservation is integral to sustainable communities, both in the built environment, and in parks and green spaces’.
EU Water Framework Directive
The EU Water Framework Directive became part of UK law in 2003. It is intended to improve water quality in for both people and wildlife, reducing pollution and ensuring sustainable use. Action under the WFD is translated in River Basin Management Plans; Hereford falls into the Severn RBMP.
The plan list a wide range of action needed. For urban areas this includes encouraging the sustainable a move to more sustainable drainage systems to reduce the impacts associated with urban runoff. Sustainable and integrated drainage systems are also identified as offering potential benefits for managing the risk of urban flooding[endnoteRef:27]. [27:  Water for Life and Livelihoods, River basin management plan- Severn River basin district, Annex C – actions to deliver objectives, Environment Agency December 2009.] 

Floods and Water Management Bill
A Floods and Water Management Bill is currently going through parliament. The bill implements Sir Michael Pitt’s recommendations from the review of the 2007 floods. In particular, local authorities will have responsibility for surface water flooding. The bill also requires sustainable urban drainage schemes (SUDS) to be considered for all new developments. 
Localism Bill
Proposes a greater responsibility and power to lie with communities in the delivery of planning policy and in the management of local serives.
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