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Figure 9

.  Seasonal variation in wind-driven rain (solid line) and temperature (dashed line) for

six stations in Iceland (refer to Figure 4 for station locations).
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Summary

Timber cladding is commonly used throughout Norway as an exterior finish for buildings.  It is often viewed as an unsuitable finish in Scotland, because the climate is perceived to be too harsh.  This report studies driving rain and temperature records for Scotland, Norway, the Faroe Islands and Iceland, to compare the relative suitability of the climates for external timber cladding.  It was found that Iceland had the lowest values of wind-driven rain (WDR), and the Faroe Islands potentially the highest values, although in all countries studied there were few months of the year when peak WDR-values coincided with average monthly temperatures higher then 5 ºC, which is often quoted as the threshold for damaging fungal activity in wet timber.  Conditions in the west of Scotland were similar to those in the south-west of Norway (the areas of highest WDR in each country).  Away from these areas, WDR decreased greatly.  It is concluded that if best practice in cladding construction is followed in Scotland, the maritime climate should not preclude the widespread use of external timber cladding as a building envelope.

1.  Project description 

This report forms part of the transnational research project 'External Timber Cladding in Maritime Conditions'.  The research is part-funded by the European Regional Development Fund through the Northern Periphery Interreg IIIB programme.  Four countries are involved in this project: Scotland, Norway, the Faroe Islands, and Iceland.  The objectives of the project are:

· To develop and share best practice in the design and construction of external timber cladding to withstand the weather conditions of the exposed maritime fringe of northwest Europe

· To add value to local timber in Scotland and Norway

· To develop businesses based on an improved understanding of the climate of the project area. 

The purpose of this report is to describe and compare the climates of the participating countries, with particular reference to precipitation, wind speed and temperature, to assist in assessing the suitability of the use of timber as an external cladding material in the different climates.

2.  External timber cladding and climate

External timber cladding is one option for the outermost envelope of a building and normally carries no loading beyond its own weight plus those loads imposed by rain, snow and wind (Davies et al., 2002).  External cladding is not in ground contact but it is exposed to wetting by rain and snow.  Timber is hygroscopic, i.e. it absorbs or loses moisture until it is in equilibrium with the amount of water in the surrounding environment.  The typical equilibrium moisture content (EMC) of properly maintained exterior cladding is 16 %, although this may fluctuate between 12 % (during a dry summer) and 20 % or more (during periods of prolonged wind-driven rain).  Correctly installed timber cladding is, however, designed and built to shed moisture and dry out quickly after periods of wetting, thus maintaining the EMC below 20 % most of the time (Davies et al., 2002).

There are a number of potential threats to external timber cladding, dependent upon specific moisture content and temperature conditions.  Fungal decay can potentially become a threat if the moisture content rises above 20 % for extended periods, and is the most probable cause of degradation of cladding in Scotland.  Most fungi will become inactive if the wood moisture content drops below this, or if the temperature falls below a certain temperature.  The cut-off temperature for fungal activity is quoted in a range from 2 °C in America (Scheffer, 1971) to 5 °C in northern Europe (Byggforsk, 1988), and in Europe is under further investigation as part of an EU COST Concerted Action.  Individual tree species have different abilities to resist fungal decay, termed its natural durability.  Durable species include: European oak, imported western red cedar, and sweet chestnut.  Some species classed as non-durable, such as Norway spruce, are suitable for timber cladding if appropriate techniques are used.  The suitability of Sitka spruce is being investigated as part of the current project (Davies, 2003).

Another risk to timber cladding is attack from a number of insect species, including the common furniture beetle or woodworm (Anobium punctatum).  Damage only affects susceptible species such as European spruce.  Woodworm prefers timber with moisture content over 18 %, although it can tolerate moisture contents as low as 12 % for short periods.  At lower moisture levels, however, the rate of colonisation tends to be low and infestation will die out with prolonged periods of reduced moisture levels.  Rates of woodworm colonisation and infestation are also affected by temperature such that at 10 °C growth rates are 50 to 75 % lower than at 24 °C, though prolonged exposure to temperatures above 25 °C may prove fatal (Bletchly, 1967).  Due to these factors, woodworm in external timber cladding is, however, considered only to be a minor problem in Scotland (Davies et al., 2002).

Driving rain is one of the most important climatic factors influencing the longevity of external timber cladding (van Mook et al., 1997).  High levels of wind-driven rain (WDR) lead to higher moisture content within the timber, leaving it more vulnerable to fungal decay or insect attack.  Consequently, an index of WDR is commonly used in the building industry for assessing the risk of a structure being exposed to prolonged wetting.  A number of methods are available for calculating driving rain.  The two described in BS 8104 (BSI, 1992), which is currently being adopted as a European standard, are the 'spell index' and the 'annual index'.  The first of these gives a measure of the occurrence and duration of periods of precipitation; the annual index gives a measure of the total WDR in a year.

A map of WDR has been derived for Britain (Lacey, 1976; BSI, 1992), but such maps are not available for the other countries participating in this project.  WDR has been calculated in some cases for individual stations (e.g. for Norway; Geving and Torgersen, 1997); however, methods of calculation differ, so the values are not directly comparable.  Throughout this report, WDR has been calculated from long-term climatological or meteorological records as the product of average monthly wind speed (ms-1) and total monthly precipitation (m).  This is similar to the annual index described above, except calculating WDR on a monthly rather than an annual basis allows the interaction with monthly temperature variation to be studied.  This method of calculation was chosen because long-term monthly climatic data are much more widely available than information regarding duration and intensity of precipitation.  Using a single standard method of calculating WDR in this report allows a direct comparison of conditions in the four countries studied, which is not possible using data from other sources (e.g. Lacey, 1976; BSI, 1992; Geving and Torgersen, 1997).  Note that although it is referred to as wind-driven rain throughout, no distinction is made in the calculations between precipitation falling as rain and snow.

The main reason why timber is not thought to be suitable in Scotland for use as for an external cladding material is due to the perceived unsuitablity of the climate (Davies et al., 2002), i.e. it is thought to be too wet.  It is, however, extensively used in Norway, including the wet, mild coastal fringe which is similar to western Scotland (Davies et al., 2002).  This report aims to:

· Review the climatic conditions in the four participating countries: Scotland, Norway, the Faroe Islands and Iceland

· Integrate spatial, modelled and station climatological data to illustrate seasonal and spatial variation in WDR and temperature in the four countries

· Discuss the results with reference to the suitability of the climates for the use of external timber cladding.

3.  Climatic conditions in the participating countries

3.1  Scotland

Scotland has a climate that is broadly comparable to other temperate maritime areas.  The mean annual temperatures in the lowlands range from about 7 °C on Shetland to 9 °C on the coasts of the south-west.  January and February are the coldest months, with the daytime maximum temperatures over low ground in Scotland around 5 to 7 °C, but temperatures can also reach up to around 15 °C under moist south or south-westerly airflows.  July and August are the warmest months in Scotland, with the highest temperatures normally occuring inland, away from the moderating influence of the sea. 

Rainfall in Scotland varies across the country in an east-west direction, with annual totals ranging from over 3000 mm in the western Highlands to under 600 mm near the east coast.  In the west, the winter months are wettest; in the east the rainfall is less seasonal, with July and August tending to be slightly wetter than the rest of the year.  The dominant wind direction is from the south-west, although this changes with the passage of weather systems.  In mountainous areas local topography has a significant effect, with winds tending to blow along well-defined valleys.  Major Atlantic depressions pass close to or over Scotland, producing a higher frequency of strong winds and gales here than in other parts of the United Kingdom.  Over low ground, the windiest areas are the Western Isles, the north-west coast and Orkney and Shetland.  Average annual wind speeds range from 6 to 7 ms-1 in western Scotland and the Western Isles to less than 5 ms-1 in the south-east.

Climate data presented in this section came from the 30-year average data-set (Barrow et al., 1993) and the following internet page:

http://www.meto.gov.uk/climate/uk/location/scotland/index.html
3.2  Norway

Norway is affected by westerly air streams and Gulf Stream circulation which produces a climate that is milder than its latitude suggests, although there is great variation.  From its southernmost point, Lindesnes, to its northernmost, North Cape, there is a span of 13 degrees of latitude.  The rugged topography of Norway is one of the main reasons for large local differences over short distances.  The highest average annual temperatures can be found in the coastal areas of the southern and western part of Norway.  Bergen has an annual average temperature of 5 ºC, and average temperatures remain above freezing even in the winter months.  In contrast, the Finnmark Plateau in the north-east of the country (the coldest region, excluding mountain areas) has an average annual temperature of -3 ºC, with mean monthly temperatures of around -15 ºC in winter.

Total annual precipitation varies greatly across Norway.  The largest amounts are found slightly inland from the coast of western Norway in autumn and winter.  Bergen receives approximately 2000 mm precipitation each year (similar to Fort William on the west coast of Scotland). The highest annual precipitation occurs in the area from the Hardanger fjord to the Møre area, with several locations recording over 3000 mm.  In contrast, inland south-western regions receive under 300 mm precipitation annually, and the Finnmark Plateau receives under 400 mm.  Wind speeds are highest in coastal regions.  Bergen and Tromsø have annual average wind speeds of over 4.5 ms-1, whereas in Oslo and Trondheim, both further inland, average values are just over 3 ms-1.

Climate data presented in this section came from the 30-year average data-set supplied by the Norwegian Meteorological Institute, and the following internet pages:

http://met.no/english/index.html
http://www.washingtonpost.com/wp-rv/weather/longterm/historical/historical.htm
3.3  Faroe Islands
The Faroe Islands are an archipelago of eighteen island situated in the North Atlantic (62°N 7°W).  They have a total area of 1399 km2 and are rugged and hilly reaching 890 m above sea level.  The climate is strongly affected by the warm Gulf Stream: humid, unsettled and windy with mild winters and cool summers.  Mean annual temperatures are about 6.5 °C, and monthly means vary from 3.5 °C in the winter to 10.5 °C in summer.  The lowest annual precipitation occurs on outlying islands to the south and east (< 900 mm).  Values are generally over 1000 mm near the coasts, rising to over 3000 mm on the largest two islands (Streymoy and Eysturoy).  Precipitation is seasonal, with a wetter autumn and winter, and a drier summer.  Mean wind speeds are highest in autumn and winter (6.5 to 10 ms-1), and are lower in the summer (4.5 to 6 ms-1) (Cappelen and Laursen, 1998).

3.4  Iceland

The Gulf Stream flows along the southern and the western coast of Iceland, giving it a much milder climate than a location adjacent to the Arctic Circle would imply.  This contact zone between mild Atlantic air and colder Arctic air produces variable climate with frequent changes in weather and storminess, leading to more rainfall in the south and west than in the north.  Average annual temperatures range from 4 to 6 °C along the south coast (which remains above freezing all year), e.g. between Eyrarbakki and Ingolfshöfdi, to 0 to -4 °C in inland and upland areas.  During the winter months average temperatures range from -8 to -12 °C in the colder interior and around the larger icecaps, to 0 to 2 °C on the milder south coast.  In summer the interior is again cooler with average temperatures of 4 to 6 °C, but these rise to 10 to 12 °C on the south coast and 8 to 10 °C in the north (e.g. Akureyri).  Total annual precipitation ranges from about 510 mm along the north coast to 800 mm in the south-west, and over 2000 mm in the south.  The southern slopes of some of Iceland’s interior mountains can receive as much as 4570 mm of precipitation a year.  Average annual wind speed is generally in the range 4 to 6 ms-1, with the strongest winds tending to occur in the winter.

Climate data presented in this section came from the following internet page, which contains maps of temperature, and 30-year climatic data:

http://www.vedur.is
4.  Climatic data sources  

For each country records of precipitation, wind speed and temperature were analysed.  Where possible, long term records were used, because short-term variability means that data from a small number of years (less than five) may not reflect overall climatic conditions.  Wind-driven rain was calculated by multiplying average monthly wind speed (ms-1) by total monthly precipitation (m), to give WDR in m2 s-1.

4.1  Scotland

For Scotland a 10 km gridded data-set was available containing 30-year (1961 to 1990) average monthly temperatures and wind speeds, and total monthly precipitation (Barrow et al., 1993).  These data were manipulated to produce monthly maps of wind-driven rain.  To facilitate comparison with the other countries, for which comprehensive gridded data were not available, data were extracted from three grid cells, aligned west to east across northern Scotland (Table 1; Figure 1).  For these locations, graphs of annual variation in WDR and temperature were produced corresponding to the data from individual stations for the other countries.
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	Stat No
	Name
	Latitude
	Longitude
	Elevation (m)
	Recording period

	1
	N/A
	57º 19' N
	5º 19' W
	495
	1961 - 1990

	2
	N/A
	57º 36' N
	4º 50' W
	300
	1961 - 1990

	3
	N/A
	58º 25' N
	4º 3' W
	143
	1961 - 1990


Table 1.  Locations in Scotland for which graphs of annual variation in WDR and temperature are shown (station numbers correspond with Figure 1).

4.2  Norway

Gridded 10 km 30-year (1961 to 1990) mean monthly temperature and total monthly precipitation data were supplied by the Norwegian Meteorological Institute.  Gridded wind speed information was not available and therefore mean monthly wind speeds for a single year from twelve stations throughout Norway were used instead (Geving and Torgersen, 1997; Figure 2).  The gridded data-sets were queried for mean monthly temperature and precipitation totals using the latitude and longitude for the twelve stations.  This produced monthly data for the three parameters, and from this, graphs of annual variation in WDR and temperature were produced.  For clarity, data from only four stations are presented in this report (Table 2).  To supplement the 1-year wind speed data for each station, longer-term average wind speed data were obtained for three stations from an internet link containing historical climate data.  The limitations of using single-year data instead of longer-term records are discussed in Section 4.5.

	Station
	Name
	Latitude
	Longitude
	Elevation
	Recording period *

	11
	Oslo
	59º 56' N
	10º 43' E
	N/A
	Wind 1991

	1
	Karasjok
	69º 28' N
	25º 30' E
	N/A
	Wind 1976

	8
	Bergen
	60º 23' N
	5º 20' E
	N/A
	Wind 1991

	4
	Trondheim
	63º 25' N
	10º 26' E
	N/A
	Wind 1971


[image: image3.wmf]Figure 1

.  Map of Scotland, showing locations for which graphs of

wind-driven rain and temperature were produced.

Table 2.  Stations in Norway for which graphs of annual variation in WDR and temperature are shown (station numbers correspond to Figure 2).  *In all cases, the recording period for precipitation was 1961 - 1990 .
4.3  Faroe Islands

Long-term temperature, wind speed and precipitation data were available for only three stations (Mykines Fyr, Akraberg Fyr, Tórshavn) on the Faroe Islands (Cappelen and Laursen, 1998; Table 3 and Figure 3), although other stations recorded one or two of these parameters.  Graphs showing annual variation of WDR and temperature were produced for these three stations, which are all on the coastal fringe.  Note that these stations, particularly Akraberg Fyr and Mykines Fyr, recorded considerably lower precipitation than elsewhere on the Faroe Islands (800 to 1000 mm, compared to 2000 to 3000 mm elsewhere); consequently, the resulting values of WDR are likely to underestimate conditions elsewhere in the islands.  For this reason, WDR was recalculated for these three stations using the wind speed as recorded, but using the monthly precipitation values recorded by the station with the highest total annual precipitation (Hellur); these values of WDR are also presented in Section 5.4.

	Station
	Name
	Latitude
	Longitude
	Elevation (m)
	Recording period

	06009
	Akraberg Fyr
	61° 24' N
	7° 41' W
	101
	1961 - 1990

	33000
	Mykines Fyr
	62° 06' N
	6° 40' W
	105
	1961 - 1969

	06011
	Tórshavn
	62° 01' N
	6° 46' W
	54
	1961 - 1990

	33045
	Hellur
	62° 16' N
	6° 52' W
	11
	1987 - 1997
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Figure 2

.  Map of Norway showing station locations for which 1-year wind data were

available.  The station numbers marked in bold represent stations for which annual

variation in wind-driven rain and temperature are discussed.

Table 3.  Stations in the Faroe Islands for which graphs of annual variation in WDR and temperature are shown (station numbers correspond to Danish Meteorological Office data).

4.4  Iceland

Climatic data for Iceland were available from the Icelandic Meteorological Office.  Data were obtained from twenty-four stations recording average monthly temperature and wind speed, and total monthly precipitation, with most stations covering the period 1961 to 1990.  Long-term averages for the three parameters were calculated from the 30 years' data available.  Graphs were produced to show the relationship between WDR and mean monthly temperature for the twenty-four locations; for clarity results from only five stations (Table 4; Figure 4) are shown.

	Station
	Name
	Latitude
	Longitude
	Elevation
	Recording period

	1
	Reykjavík
	64° 9' N
	21° 48' W
	N/A
	1961 - 1990

	250
	Galtarviti
	66° 6' N
	23° 18' W
	N/A
	1961 - 1990

	340
	Hjaltabakki
	65° 36' N
	20° 51' W
	N/A
	1968 - 1980

	495
	Grímsstaðir
	65° 36' N
	16° 12' W
	N/A
	1961 - 1989

	620
	Dalatangi
	65° 6' N
	13° 36' W
	N/A
	1961 - 1990

	798
	Vík
	63° 27' N
	19° 12' W
	N/A
	1961 - 1990
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Figure 3

.  Map of the Faroe Islands, showing locations for which

annual variation of wind-driven rain and temperature are discussed.

Table 4.  Stations in Iceland for which graphs of annual variation in WDR and temperature are shown (station numbers correspond to Figure 4, and to Icelandic Meteorological Office data).

4.5  Limitations of the data

The climatological parameters of interest for assessing suitability of timber cladding as a building material are primarily temperature, wind speed and precipitation.  Ideally, these would have been available on gridded format for all countries, allowing maps of WDR to be produced.  However, where measurements are sparse, such gridding of data is not possible.  Also, patterns of wind speed and precipitation are spatially less coherent than temperature, making interpolation between stations a difficult task.  In this report, the data used are either entirely gridded (Scotland), a combination of gridded and station data (Norway), or wholly station data (Faroe Islands and Iceland).  In the analysis below, data from individual stations are interpreted to describe regional patterns where possible.

A further limitation is where only short-term data are available, such as the wind speed data from Norway.  Data recorded for only one year may not be representative of overall climatic conditions, and may not reveal seasonal trends that would become apparent in a longer time series.  This has been overcome below by using a longer-term record of wind speed.  Note that this longer-term record was not used for the whole analysis because it was not obtained from a documented meteorological or climatological source, but from an online newspaper archive.

5.  Annual variation in wind-driven rain and temperature

5.1  Scotland

WDR is higher in the west of Scotland than in the east at all times of year (Figure 5).  In the east, values are low (< 0.5 m2 s-1) all year, whereas in the west they vary from < 1 m2 s-1 in the summer to > 3 m2 s-1 in the winter.  This reflects the pattern of variation in rainfall and wind speed throughout the year, with peak wind speeds and rainfall during the winter months, which is not so marked in the east of the country.  For comparison, values across England and Wales are also shown.  It can be seen that in central, southern and eastern England WDR is low all year (< 0.5 m2 s-1), whereas north-west England and Wales show a pattern similar to western Scotland.

The three graphs shown in Figure 6 illustrate both the west-east trend and the seasonal variation in WDR shown in Figure 5, with peak values of 2.3 (location 1), 1.3 (location 2) and 0.86 m2 s-1 (location 3) progressing eastwards.  Only in the western-most location (location 1) is WDR higher than 1 m2 s-1 for much of the year, with peak values of over 2 m2 s-1 in the winter.  The interaction with average monthly temperature can also be seen; peak conditions of WDR broadly coincide with a temperature regime below the threshold for insect and fungal activity. Average monthly temperature exceeds 5 ºC in seven months of the year, but only in two months (September and October) does this coincide with WDR in excess of 1 m2 s-1.

[image: image6.wmf]250

798

620

495

340

1

Figure 4

.  Map of Iceland, showing station locations for which annual variation in

wind-driven rain and temperature are discussed.
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5.2  Norway 

Figure 7 shows annual variation in WDR and temperature for four stations in Norway.  The solid line represents WDR calculated using the single year of wind speed data available from Geving and Torgersen, 1997).  Longer-term wind speed values were available for Bergen, Oslo and Trondheim, and monthly values were found to range from 0.6 to 2 times the single-year values (on average over a year they were 1.4, 1.2 and 1.1 times the single-year values for Bergen, Oslo and Trondheim, respectively).  The dotted lines in Figure 7 represent WDR calculated using 0.6 and 2 times the single-year values, to represent the potential extremes of WDR.
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Figure 6

.  Annual variation of wind-driven rain (solid line) and temperature 

(dashed line) for three locations in Scotland.  Location numbers correspond 

to Figure 1.


There is no strong seasonal trend in WDR evident for any station, probably because single-year wind speed data were used in the calculation.  The station data show a broad division between the coastal mountain region and inland areas.  Stations away from the west coast mountains, including Oslo, Karasjok (Figure 7), Gardermeon, Kise and Røros form the drier interior, and all record very low amounts of WDR (below 0.5 m2 s-1). The mountainous western fringe of Norway, such as Bergen (Figure 7) receives substantially more WDR (> 1 m2 s-1, and potentially > 3 m2 s-1 in the winter).  This reflects the greater amount of precipitation and the higher wind speeds in this area.  Trondheim (Figure 7) and Værnes, whilst still montane, are inland from the coast and form a group inbetween the wet coastal region and the dry interior, with WDR values generally below 1 m2 s-1.  

The number of months of the year where average temperature exceeds 5 ºC generally increases from north to south (three months in Karasjok; six months in Oslo and Bergen).  These temperatures may not be a problem where the WDR is low, but on the western fringe, periods of high WDR may coincide with temperatures above the threshold for insect and fungal activity in external timber cladding.  However, even in Bergen, where WDR potentially exceeds 1 m2 s-1 in eight months of the year, only two of these months (August and September) have an average temperature in excess of 5 ºC.

5.3  Faroe Islands

The seasonal pattern for the Faroe Islands reveals that peak WDR at the three stations for which both wind and precipitation were recorded occurs from July to March reaching similar levels at all stations of 1 m2 s-1 (Figure 8, solid line).  If the wind speeds at these stations were also experienced in regions with higher annual precipitation, WDR values could exceed 4 m2 s-1 (Figure 8, dotted line).  However, for periods when the average monthly temperatures are above 5 ºC, the WDR (extreme values) are below 2 m2 s-1.  Note that these extreme WDR values are likely to be an overestimate, particularly for Mykines Fyr and Akraberg Fyr, because the very high wind speeds recorded in these coastal locations may not be replicated further inland.

5.4  Iceland

Five station locations in Iceland, shown on Figure 9, were selected to show the main spatial distribution of WDR.  Low values of WDR (less than 0.2 m2 s-1) are experienced in the north (Figure 9; stations 340 and 495).  Values rise in the west and east to 0.8 to 1.0 m2 s-1 (stations 620 and 250), and in the south values higher than 1 m2 s-1 occur (station 798).  In Reykjavík (station 1), where over half of the Icelandic population live, WDR is below 0.5 m2 s-1 all year.  In the north there is no clear seasonal trend in WDR; elsewhere, peak values occur in the winter months, when the average monthly temperatures are below 5 ºC, so maximum wetting does not coincide with the period of greatest risk of fungal or insect activity.
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Figure 7

.  Annual variation in wind-driven rain (solid line) and temperature (dashed line)

for four stations in Norway.  The dotted lines represent likely variation in wind-driven rain

based on a comparison of long-term and short-term wind speed data.
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Figure 8

.  Annual variation in wind-driven rain (solid line) and temperature (dashed line)

for stations in the Faroe Islands.  The dotted line represents possible values of WDR in

locations with high wind speeds and high precipitation.


6.  Synthesis and Conclusions

The four countries studied for this report are all relatively warm for their latitude because of the moderating influence of the ocean, and particularly the effects of the Gulf Stream.  Patterns of wind speed and precipitation, and therefore amounts of WDR, vary both within and between countries.  

Iceland has both the lowest wind speeds and the least precipitation of the four countries, and therefore the lowest values of WDR (generally below 1 m2 s-1, except in the south in the winter months).  The Faroe Islands had low WDR (less than 1 m2 s-1) for the three stations which recorded both precipitation and wind speed.  However, these values may exceed 2 m2 s-1 in inland areas where the precipitation is higher, and this may coincide with average monthly temperatures higher than the 5 ºC threshold for fungal activity in up to three months of the year.

In Norway, precipitation, and therefore WDR, varies greatly across the country, with low values in the north and east, and high values in the south-west, especially in the mountainous coastal area around Bergen.  Scotland experiences higher wind speeds than Norway, but the peak precipitation is similar, occuring on the west coast.  In these 'worst-case' areas (south-west Norway, and western Scotland) there are only two months of the year when WDR values above 1 m2 s-1 coincide with average monthly temperatures higher than 5 ºC.  So, although WDR values in the west of Scotland are higher than in south-west Norway, the highest values occur in the winter when the temperatures are too low for fungal activity to take place.  It must also be noted that WDR values in both Scotland and Norway diminish greatly away from the west coasts.  Although the amount of WDR is also substantially lower across much of England and Wales than in the west of Scotland, the suitability of the climate for the use of external timber cladding cannot be inferred without considering the temperature regime; higher temperatures towards the south may result in an increase in fungal and insect activity.

From the above discussion, it can be concluded that the climatic factors which adversely the use of timber cladding are similar in the most climatically severe regions of Norway (where the use of such cladding is widespread) and Scotland.  Furthermore, these areas only comprise a small proportion of the total area of each country.  Consequently, if best practice in cladding construction is followed in Scotland, the maritime climate should not preclude the widespread use of external timber cladding as a building envelope.
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