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4. Upland mixed ash woodland
Climate change vulnerability: Low

Upland mixed ash woodland. Crathes Castle, Aberdeenshire 
© Forestry Commission Picture Library
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Introduction
Ash Fraxinus excelsior is a widespread native tree species, and forms the major component of 
most upland mixed ash woods. The fungal pathogen Chalara fraxinea (ash dieback) is likely 
to become a major cause of ecological change in upland ash woodland and this is likely to 
significantly exceed the impacts of climate change. However, climate change may well play an 
important role in determining what species replace ash. Significant changes to the canopy and 
ground flora species composition of upland mixed ash woodlands are possible and potentially 
an increase in their susceptibility to other climate-driven impacts, such as wind throw, and 
colonisation by non-native invasive species and other pests and pathogens.

Habitat Description
Upland mixed ash woodland is generally found on base-rich soils in the north and west 
of England. Besides ash, other trees including small-leaved lime, aspen, alder, rowan, bird 
cherry and birch may also be present. At the southern end of their range (to the south west) 
they may also include whitebeam, yew, holly and field maple. The shrub layer consists of 
a range of species including hazel, wych elm, spindle, wild rose, hawthorn and elder. The 
ground flora can be very diverse, particularly under the light shade of the ash canopy. Some 
woods have been invaded by beech and sycamore.

The most extensive examples of mixed ash woodland occur in well drained limestone areas, 
but the type is also found where there is flushing of nutrients within more acid, poorly 
drained sites. Often, these latter stands are just small fragments of woodland with irregular 
margins or narrow strips along flushes, river banks, rock outcrops and steep banks. Many 
upland mixed ash woods are probably ancient in origin, but ash is a vigorous coloniser of 
open ground, and some very biodiverse ash woods, such as in the Derbyshire Dales, are 
mosaics of ancient and recent ash woodland. Many woods have been managed as coppice 
in the past and others have been wood-pasture, but most now have a high forest structure.

Upland mixed ash woods are among the richest habitats for wildlife in the uplands, 
notable for flowers such as bluebell Hyacinthoides non-scripta, primrose Primula vulgaris, 
wood cranesbill Geranium sylvaticum and wild garlic Allium ursinum. They can contain 
rare woodland flowers, such as dark red helleborine Epipactis atrorubens, Jacob’s ladder 
Polemonium caeruleum, autumn crocus Colchicum autumnale, and whorled Solomon’s seal 
Polygonatum verticillatum. Some rare native trees are found in these woods, notably large-
leaved lime Tilia platyphyllos and various whitebeams (Sorbus spp.).

Upland mixed ash woods also have a rich invertebrate fauna, which may include uncommon 
or declining species. Standing and fallen dead wood provides habitat for rare beetles, flies 
and other invertebrates. The dense and varied shrub layer found in many ash woods can, in 
the southern part of their range, provide suitable habitat conditions for dormice Muscardinus 
avellanarius, and is important for woodland birds. The alkaline bark of old ash (and elm where 
it still survives) supports important lichen species, particularly the Lobarion community.

Upland mixed ash woodland is found throughout upland England. The boundaries between 
this type and lowland mixed deciduous woodland may be unclear in places, for example in 
the Quantocks, because the two types form an ecological continuum determined by climate 
and soils. There are no precise data on the total extent of upland ash woods in England, but 
in the late 1980s the Nature Conservancy Council estimated the total extent of ancient semi-
natural woodland of this type to be 40,000 - 50,000 ha in the UK. It has declined in area by 
about 30-40% over the last 50 years as a result of clearance, overgrazing and replanting with 
non-native species.
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Potential climate change impacts
Cause Consequence Potential impacts

Increased mean 
temperatures

 n  Decline of boreal and sub-boreal bryophyte and moss species at their 
range margins in the UK, especially in southern-most sites (Ellis 2012).

 n  Potential breakdown in synchrony between species due to changes 
in the time of flushing, for example within food webs (Broadmeadow 
& Ray 2005, Ray, Morison & Broadmeadow 2010) and food availability 
(Masters et al 2005, Read et al 2009).

Drier summers Drought 

Fire

 n  Drought will lead to stress in drought sensitive tree species 
particularly birch and sycamore in the southern margins of the 
habitat’s range, eventually changing tree species composition, with 
knock-on impacts on ground flora.

 n  A decline and potential loss of sensitive ground flora and epiphytes, 
particularly ferns, bryophytes and lichens with oceanic distribution 
patterns (Ray, Morison & Broadmeadow 2010; Ellis 2012).

 n  Increased tree stress, leading to greater susceptibility of trees to pests 
and diseases (Broadmeadow & Ray 2005).

 n  There is potential for increased vulnerability of ground flora to 
drought in woodland where ash dieback has opened the canopy. This 
may be moderated by other tree species replacing ash in the canopy.

 n  Broadleaved trees are relatively resistant to fire, but fires could result 
in localised changes in ground flora and understorey composition 
(Ray, Morison & Broadmeadow 2010), and could lead to localised loss 
of seedling regeneration and established saplings (Ray, Morison & 
Broadmeadow 2010).

Warmer winters Fewer frosts  n  Improved winter survival of mammal pests such as deer and grey 
squirrel could lead to reduced regeneration and loss of ground flora.

 n  Fewer frosts could lead to insufficient chilling to break Ash seed 
dormancy.

In combination  n  The creation of gaps in the canopy and a general reduction in 
competitive interactions in woodland impacted by ash dieback could 
exacerbate the threat from invasive native and non-native species.

Adaptation responses
Ash dieback has the potential to significantly change the structure and composition of upland 
mixed ash woodland. Adaptation to climate change should be built into and aligned with 
responses to the disease.

Many actions that aim to improve the resilience of ash woodland, for instance actions to 
reduce non-climatic pressures such as pests and invasive species, and improving the structural 
heterogeneity and species diversity of woodland, will promote adaptation to climate change 
and improve the resilience of woodland.

Some of the potential adaptation options for this habitat are outlined below.

 n Reduce the impacts of non-climatic pressures through active management. These 
may include browsing damage from deer, sheep and other herbivores, pollution from 
agricultural spray drift, soil compaction and erosion, and the spread of invasive species 
such as Himalayan balsam Impatiens glandulifera.

 n Avoid changes that impact on the hydrological functioning of the site.



Climate Change Adaptation Manual Evidence to support nature conservation in a changing climate 76

 n Allow natural woodland processes and/or woodland management to promote a diversity 
of age structure within woodlands. This may include retaining some undisturbed old 
growth stands, encouraging natural regeneration, allowing pockets of wind throw trees and 
deadwood, and creating a ‘graduated’ woodland edge (as opposed to a sharp boundary 
with neighbouring land uses).

 n Promote through both natural regeneration and/or planting, a diversity of native 
tree species in the canopy, such as aspen, alder, rowan and small leaved lime. Take 
opportunities to include species or provenances with a more southerly distribution; 
for example small leaved lime. Ecological Site Classification can be used to assess site 
suitability and indicative future impacts of climate change.

 n Identify any resistance to Chalara in the ash population and take measures to protect these 
trees and allow them to regenerate naturally.

 n Aim to maintain large, old trees and the quantity of dead wood.

 n Retain sycamore if its presence is not impacting on other aspects of the native flora or 
fauna, or if it is supporting species otherwise endangered by ash dieback.

 n Aim to buffer sites by extending the woodland edge and, where appropriate, taking 
opportunities for new woodland creation nearby.

 n Identify potential refugia where the direct impacts of climate change may be less than in 
the surrounding area. These could include north facing slopes and areas with more secure 
water supply (e.g. near spring lines or low lying areas closer to the water table) and places with 
relatively high rainfall. These areas should be protected from other pressures where possible.

 n Develop contingency plans to deal with outbreaks of pests such as emerald ash borer Agrilus 
planipennis, diseases and the increased risk of major new disturbance events such as wildfires.

 n Take positive steps in all woodland situations to increase the proportion and diversity of 
decaying wood throughout sites so as to ensure both resilience of dependent species, and the 
replenishment of woodland soils’ organic content and hence capacity for moisture retention 
and provision of other essential ecological functions needed by trees and other species.

Mixed ash/alder woodland. Forest of Ae, Scotland.  © Forestry Commission Picture Library
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Relevant Countryside Stewardship options
WD1 Woodland Creation - maintenance payments

This option aims to support the successful establishment of newly created woodland that 
provides environmental and/or social benefits including:

 n Supporting wildlife, particularly where new woodland links habitats or provides a 
protective buffer.

 n Help reduce flood risk, improve water quality and prevent soil erosion.

 n To create woodland that is resilient and can adapt to climate change.

 n Landscape enhancement.

WD2 Woodland improvement

This option aims to change the woodland structure or management regime to improve 
biodiversity or enhance resilience to climate change. Dependent on the operation, multi-
annual agreements will show a gradual restructuring or improvement in the condition of the 
woodland.

Further information and advice
Buglife. Advice on managing BAP habitats for invertebrates. Upland mixed ashwoods.

Forestry Commission (2003). The Management of Semi-natural Woodlands: 4. Upland Mixed 
Ashwoods. 

Forestry Commission England (2010). Managing Ancient and Native Woodland in England. 
Practice Guide. 

Scottish Wildlife Trust. Living with Ash dieback.

JNCC (2008) UK BAP habitat description Upland Mixed Ashwoods.
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