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Consideration of climate change scenarios
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Introduction

The project to create an intricate mix of species-rich grassland and woodland at Wyeswood Common has a long-term perspective, but what could the impacts of a changing climate be on the project outcomes?

This appraisal considers the best-estimate climate change scenarios that have been developed for Wales (Farrar & Vaze, 2000). These scenarios are based on the UKCIP98 analysis, which has since been replaced by UKCIP02 (Hulme et al., 2002). As yet there has been no specific analysis of the 2002 scenario predictions for the Welsh context. UKCIP02 generally predicts slightly higher warming rates than UKCIP98 but both the 98 and 02 modelling predictions provide a broadly similar picture.

A revised scenario is expected soon – UKCIP08. However, the Farrar & Vaze scenario is still felt to be a valid basis for consideration of this issue, particularly as it considers a range of scenarios within it.
Predicted elements of climate change

The Welsh-specific predictions of Farrar & Vaze (2000) are based on four scenarios, involving predicted average temperature changes of between 1.0 and 2.9oC per century in Wales. The predictability of climatic changes in Wales appears to be lower than is the case for other parts of Britain, as a result of the complexities of the strong oceanic influence, varied topography and the uncertainties of the effect of global warming scenarios on the long-term strength of the Gulf Stream.

Farrar & Vaze (2000) predict the following outcomes for Wales:

i. Sea Level Rise

ii. Increased rainfall in winter (7-15% increase) but higher winter evapotranspiration

iii. Increase drought in summer (precipitation predicted to be stable or decrease by up to 10% with higher evapotranspiration rates)
iv. Increased extreme weather events, with greater precipitation intensity (leading to inland flooding, increase erosion rates & increased frequency of storm-thrown trees)

v. Winter temperatures will increase, particularly daily minima, and cold winters will become much rarer

vi. Summer temperatures will increase, particularly daily maxima, and hot winters will become commoner

Significance of above factors for Wyeswood Common
Sea level rise will not be significant as the site is not coastal or flood-plain.

Increased extreme weather events will lead to greater potential for erosion, but this is more than offset by the move away from heavy stocking pressure and regular reseeding of the pastures, as the land converts from intensive dairy production to a grassland and woodland landscape managed by light grazing. Storms may result in more frequent wind-throw of trees. This can be considered a factor leading to diversification of the site, due to the provision of dead wood in a variety of situations, and through glade creation in woodland as a result of wind-blow.
Changes in rainfall patterns & temperature ranges, and increased year-round evapotranspiration will be significant. The composition of natural habitat will change as a result of the temperature and rainfall/evapo-transpiration interplay. Farrar & Vaze (2000) predict a general move towards xeric (summer drought) conditions. Availability of water may well be more significant than temperature for most species, but undoubtedly some species are limited at present by the availability of hot weather for successful seed-set, or by the effect of frost (which will become a less significant factor with anticipated climate change). Drought-tolerant species which could be favoured in Gwent, include local rarities such as bird’s-foot (Ornithopus perpusillus) which has just one extant Gwent site, and lady’s bedstraw (Galium verum) which is surprisingly restricted in Gwent grasslands at present. In terms of woodland species, the changing conditions could encourage germination of small leaved-lime (Tilia cordata) seed. Beech (Fagus sylvatica) could also be favoured.
The effect on species is hard to predict. Some species may be dependent more on temperature conditions for a competitive advantage over other species. For other species, the consistent availability of water through the year may be a bigger issue.
Walmesley et al. (2007) have considered the effects on 32 Biodiversity Action Plan priority species. Their work in predicting climate space is very valuable indeed. However, their report itself indicates a great deal of uncertainty about the whole subject. In particular, the report indicates that potential available climate space may not be reachable, due the time and distance available for species movement. Many species were recognised as being limited by factors such as habitat management, rather than current climate. Furthermore, the modelling of Walmesley et al. was unable to deal with the multi-factorial inter-species ecological relationships, such as future competition, presence or absence of keystone species, availability of food plants, or relationships relying on synchronised phenology (with climate change giving potential for different species emergence or flowering times to undergo relative change).
Significance of the Wyeswood Common in context of predicted climate change

With established habitats, the most important factor for their structure and composition is generally consistent management. This may well prove more important as a variable that even the most extreme global warming scenario. In ecology, possession does seem to represent nine tenths of the law.

The two main habitats being created at Wyeswood Common are grassland and woodland. The fact that the project requires substantial habitat creation is such that the establishment of the botanical and faunal species composition over the first 10-20 years of the project may differ from what would have occurred in past decades when the temperature was colder, and it is also likely to differ from what would be created in the future where the climate is generally predicted to be significantly warmer.

Once established, neither grassland nor woodland are very dynamic habitats. A large proportion of the botanical diversity is long-lived perennial species. There will be local higher disturbance and habitat dynamism as a result of the envisaged long-term grazing management, but the habitats will still be generally stable, particularly as Gwent Wildlife Trust ownership will ensure an appropriate light stocking-level based on conservation management planning considerations, rather than some external factors such as agricultural commodity prices, which drive the behaviour of farmers.

This analysis from first principles is consistent with the findings of the initial phases of the UKCIP Monarch project. This did not consider Lowland Meadows or Woodland habitats as at particularly high risk. Farrar & Vaze (2000) also consider these habitats to be in the Low Risk category.

Providing potential for adaption to climate change

Given the anticipated speed of climate change, and the limited dispersal powers of many plants and animal species, it is important that the potential for movement or spread of species is considered. Habitat fragmentation is a feature of the current habitat resource in the lowland, even in the Wentwood to Wye area which has a relatively high cover of semi-natural habitat.

The Wyeswood Common initiative will reverse fragmentation at the local scale, providing strong links between neighbouring existing species-rich habitats, whilst also providing a much greater mass of habitat. This will facilitate the survival of species, as larger areas will support larger average population sizes, making extinction less likely.

Beyond the most local scale, the Wyeswood Common project is expected to function as an effective driver of habitat creation efforts elsewhere within the extensive Wentwood to Wye area. It is expected that the example of Wyeswood Common will help inspire private landowners to consider habitat creation on their own land as a result of the example offered. This would then provide habitat stepping stones through the countryside, providing increasing permeability for species needing to move their distribution in response to a changing climate.

The local topography is also significant in relation to responses to climate change. Wyeswood Common is part of a markedly rolling stretch of lowland countryside. In relatively flat countryside, species will need to move over 100km north to maintain the same climatic conditions for each 1oC the climate warms, but the same conditions can be reached by moving roughly 100m up-slope. With the diversity of directions of slope and altitude which are available within a short distance in Gwent’s varied countryside, Wyeswood Common and the surrounding area could be an important refuge for lowland species adapting to a changing climate.
NB The issue of adaptation to climate change is also dealt with by the wider Usk to Wye habitat creation campaign which is being developed.
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