Weather report of 2020
Barry Horton
Introduction

Perhaps the weather of 2020 was less noticed this past year as we dealt with a different global interest influencing our lives. Climate however has continued to play an important role in how we live our lives, what grows that we can access, and what will survive or will struggle or need to migrate to continue to thrive. An article such as this cannot of course to address all these issues but it can look to see if at least locally there are any pointers to changes that we need to focus on as well as being just an analysis of the past year and its relation to what has gone before.

There has been an amateur weather station in Totterdown, Bristol since 1993 and it is from here the weather data has been collated and analysed. This part of Bristol must be considered as urban and with that in mind there are influences put upon the weather station that would not be the case in a rural setting. The last and a major upgrade to the weather station was made in 2005 and since then the same equipment has collected data. This is mainly via sensors that digitally collect and transfer the data to a computer. Some manual collection of data is still undertaken and the author still prefers the manual rain gauge collection method over the digital ‘tipping bucket’ method but both are still used as a means of comparison. 

The weather data used in this article comes from a variety of locally published historical sources. Some of the data is from as early as 1853 but there are time gaps and site differences which are rather numerous to detail here. Broadly speaking the author has collated continuous record of rainfall and temperature for the Bristol area since 1882 and 1891 respectively, a period of 139 and 130 years. If interested one can look here for further information on the different data date periods and the sites used; http://www.bristolweather.org/Historical.htm. This is part of an online weather station maintained by the author of this article. There are several other good online web sources of weather data in Bristol and the surrounding region which can be found easily when using an internet search engine.
When analysing and discussing the data you will see that there are different time periods used and this relates to what has been said above about the different data sources. The 30 year averages used are a standard Meteorological Office device to easily denote the ‘longer term’ weather ‘normal’. This may not be a perfect method but it is well understood and widely used. The current 30 year period being used as the countrywide standard is 1981-2010. This has now been updated to 1991-2020 so any discussion related to the 30 year average without mentioning the period will now relate to the 1991-2020 30 year average.
With a weather station, however ‘professional’ it is, is related to its particular environment and siting. An urban site as this one is in Totterdown, Bristol will have elevated temperatures especially at night when rural radiation does not take place as dramatically as it will in a country setting. That said all the data readings are as accurate as possible and instrumentation has improved over the years and even if the site is not ideally situated it is probably correct to say neither were many of the historical sites either. Even data from an urban setting have their value over a long period of time and help build up the historical picture and highlight the current trends.

Annual data
The weather of early 2020 started with a continuing pattern of a prolonged wet spell. Dramatically and rather suddenly in the middle of March it was as if somebody had turned off the rain tap. It turned out to be an extraordinary spring and the previously persistent rain became just a memory for nearly two. More of that later in the seasonal discussion.  

Helped by the extraordinary spring the year as whole became the 2nd warmest in 130 years of continuous records in Bristol and warmer than even any of the  discontinuous records going back as far as 1853 from a doctors site in Hotwells, Bristol.

The following graph shows the continuous annual temperature record for Bristol from various sites since 1891. From an individual annual data view it looks like a fairly static picture (possibly slightly falling until the early 1970’s) but then there appears to be a pretty consistent rise since then. Overlying the data on the graph is a linear regression plot which is the continuous straight line on the graph. The change in the temperature in the last 129 years in Bristol on the regression line shows an obvious increase of temperature (as opposed to the trend line on the rainfall data), showing that it has gone from 9.6°C in 1891 to 11.4°C in 2020, a rise over the whole period of 1.8°C with regard to the regression trend line. 
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In 130 complete years of Bristol's average temperatures 2020 was the join 2nd warmest with an average temperature of 12.4°C and only 0.1°C below the warmest year in 2014 as shown in the table below.

	Year
	Temperature C°
	Rank (Hottest first)

	2014
	12.5
	1

	2020
	12.4
	2

	2011
	12.2
	3

	2018
	12.1
	4

	2017
	12.1
	4

	1989
	12.1
	4

	1990
	12.1
	4

	1997
	12.1
	4

	2006
	12.0
	5

	2015
	11.9
	6


What is immediately noticeable about the above table is that all the warmest years have occurred in the last 32 years (1989-2020). Quite a clear example of recent warming especially when considering the complete dataset this data was taken from is 130 year long.

Using the latest 30 year average temperature (1991-2020) with the previous one (1981-2010) the average temperature is shown to have risen a further 0.3°C. Breaking down the longer data set from 1891 into different time scales to the present day, the average annual temperature rose 0.5°C 1891 to 1960, from 1971-2000 0.6°C and 1981-2010 0.4°C. When the whole period from 1961-2020 is considered it can be shown that there was a total rise of 1.3°C in those 60 years. From a rise of 0.5°C in the 70 years (1891 to 1960) and a rise of 1.3°C in the 60 years (1961 to 2020) the climate is undeniably warming and showing some evidence of an acceleration of a rise in the local records around the 1970’s.
It is important not to confuse the overall change shown on the linear regression line with the discussion on the short time span temperature rises. They are two separate measures and whilst both are valid they are different.

By way of contrast, the two coldest years recorded in Bristol from historical records, in 1853 and 1860, both with an annual temperature of 8.1°C, were 4.4°C below the highest annual temperature of 12.5°C set in 2014. This long term change obviously changes the way nature responds with length of growing season and food available for a range of species.

For annual rainfall the graph below shows that there is in fact continuous data for the city of Bristol going back to 1853. With temperature there are gaps in the monthly and annual data but for rainfall at least the annual data is complete which offers a significant insight to the longer term records and trends. Very striking is the almost horizontal linear regression trend line showing that overall there is little movement (upward or downward) in the total annual rainfall record for Bristol despite the obvious continuing annual variability. We can see that the annual rainfall this past year was well within a normal range when viewed over the year even though is was in fact  200 mm (123%) above the 1981-2010 30 year average.
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The idea that over the long term rainfall is devoid of shorter trends is disproved when looking at the 30 year averages of the same data rainfall in the four 30 year overlapping periods shown below. 
	30 year average period
	30year average rainfall mm

	1961-1990
	794.8

	1971-2000
	848.6

	1981-2010
	889.9

	1991-2020
	913.8


This table clearly shows a pattern of increasing rainfall that is masked when looking at the whole data period. The graph below of the same data shows the point clearly as well.
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A closer look at the 30 year averages of rainfall shows to see if there has been a change in the annual variability of rainfall amounts shows that interannual variability (change from the previous year) of rainfall, as well as rainfall increases, are taking place. The average standard deviation for each of the 30 year averages are shown in the table below and clearly show (at least in Bristol) rainfall is annually becoming more variable.
	30 year average annual rainfall period
	Average 30 year interannual variability (mm) 

	1961-1991
	81.2

	1971-2000
	84.8

	1981-2010
	90.5

	1991-2020
	121.6


The graph below of the monthly rainfall for 2020 shows the ending of a previous wet pattern in the first part of the year and then a switch to a two month dry period, particularly the case in May 2020. The months of June, August, October and December were notable wet months in the latter half of the year but it was February 2020 that was the outstanding month with 257% of the average rainfall for the month.
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With regards to monthly temperature in 2020 one can see from the graph below that 11 months of the 12 in 2020 were above the 30 year average temperature (1981-2010) for Bristol. The warmest month with respect to its average was April 2020 (more of this later) which was 2.7°C above the 30 year average for the month. The only month with below average was July with an average temperature of -1.0°C.

[image: image5.emf]2020 Bristol monthly temperature compared with 1981-2010 30 year average 
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The daily wind direction, broken down into the major compass directions and months. 2020 follows a broadly typical pattern with the South Westerly wind direction being the dominate one in our region. In the table below for the South Westerlies accounted for 47.5% of all wind directions. The second lower table shows that 2020 was broadly similar to the 10 year averages for wind direction for the weather station site in urban Bristol. There were less Westerlies, Northerlies and South Easterlies in 2020 but more Southerlies and Calm days than the 10 year average but these differences are not that significant. 

	2020
	 N 
	 NE 
	 E 
	 SE 
	 S 
	 SW 
	 W 
	 NW 
	Calm
	Total

	January
	2
	0
	0
	0
	11
	14
	0
	0
	4
	31

	February
	0
	0
	1
	0
	6
	21
	0
	1
	0
	29

	March
	4
	9
	1
	0
	2
	15
	0
	0
	0
	31

	April
	3
	12
	3
	0
	7
	5
	0
	0
	0
	30

	May
	0
	8
	6
	0
	3
	14
	0
	0
	0
	31

	June
	1
	5
	3
	1
	6
	13
	0
	0
	1
	30

	July
	2
	1
	0
	0
	2
	25
	0
	1
	0
	31

	August
	7
	4
	0
	0
	10
	10
	0
	0
	0
	31

	September
	4
	4
	1
	0
	2
	17
	0
	0
	2
	30

	October
	6
	2
	0
	1
	5
	16
	0
	0
	1
	31

	November
	1
	4
	1
	1
	9
	11
	0
	0
	3
	30

	December
	5
	1
	1
	0
	8
	13
	0
	1
	2
	31

	Totals
	35
	50
	17
	3
	71
	174
	0
	3
	13
	366

	Percentage for year
	9.6%
	13.7%
	4.6%
	0.8%
	19.4%
	47.5%
	0.0%
	0.8%
	3.6%
	100.0%


	10 year average 2008-2017
	14.1%
	12.4%
	5.4%
	4.2%
	13.9%
	42.0%
	6.6%
	0.4%
	1.1%
	100.0%


The annual average air pressure for the year was again 1014 mb (millibars) which was the same as 2019. These were the lowest since 1012 mb in 2014 which like 2019 and 2020 were wet years.
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The above table shows the highest daily wind speed during each month. It is clear that the wind speed in February had at least one notably windier day than any other day in a month in 2020. This is discussed later.

2020 was the sunniest complete year of data, with regard percentage of the maximum sunshine possible for that period with annual average of 42.5% for 2020. The first complete year was 2006. The 15 year average of maximum percentage of sunshine is 39.9%. The graph below shows clearly the exceptional months of April and May with regard to the maximum sunshine for those months and their comparison with the 15 year average also depicted in the graph.
[image: image7.emf]Year 2020 monthly percentage maximum sunshine compared with 15 year average 
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Seasonal data
Winter 2019/20
The winter of 2019/20 was the seventh wettest on 139-year record for the city of Bristol. The total rainfall for the 3 months was 372.4 mm which represents 159% of the all-time average. It was the fourth warmest winter in 130 years with an average temperature of 7.5C. The joint warmest were 1988/9 and 2015/6 with an average of 8.0°C.

Spring 2020 
The spring of 2020 was an exceptional one with the sunshine amounts breaking several short term records. It was the equal 3rd warmest, with 1998, since data began in 1891. The average temperature was 11.8°C in 2020 whilst the 30 year

average (1981-2010) for spring is 10.3°C. With regard to the average maximum spring temperature it was the equal warmest, with 2003, on record from 115 years 

of data. The 30 year average is 14.1°C in 2020 it was 16.7°C.

It was the sunniest spring on record with 61% of the maximum for March, April and May. This data started from 1996. It was the 4th sunniest March and the sunniest April and May with regard to the percentage of maximum sunshine. 

It was the 19th driest spring in 139 years of data and was only 66% of the 30 year average.
Summer 2020
The summer of 2020 was the 12th wettest in 139 years of data for Bristol with a total of 311.3 mm (159 %) when the 30 year average (1981-2010) is 195.7 mm. It was the 17th warmest summer in 130 years of data. At 17.8°C it was 1.3C above the long term average of 16.5°C.
All three months, June to August, saw slightly below average sunshine amounts with regard to the maximum possible. This lead to a duller than average summer with regard to sunshine.

Autumn 2020
It was the equal 6th warmest autumn in 130 years of data, with 2001, with a mean temperature of 12.5°C. This is 0.8°C above the 30 year average (1981-2010).
The autumn rainfall of 246.9 mm was just 15 mm below the 30 year average rainfall of 261.9 mm for the season.
Monthly data
January
Perhaps the most notable data in January 2020 was the warm temperatures and the sixth consecutive month of above average rainfall. The average temperature of 7.4°C was the warmest since 7.7°C was recorded in 2008. This makes January 2020 the 8th equal warmest (with 1993), since continuous records began in 1891. It was a similar picture with the maximum and minimum average temperatures with maximum temperatures being the equal 7th highest and minimum temperatures being the 8th highest in over 100 years of data for Bristol.

The month also saw the highest pressure this site has observed since records began in 1994. 

Individual days also saw extremes of temperatures with highest daily maximum temperature of 14.2°C on 14th being the highest since 14.4°C was recorded on 24th January 2016. It was also the 3rd highest since records began in 1938. 

February
It was the 3rd third wettest February in 138 years of continuous records. At 158.1 mm it represented 257% of the 30 average for the site in February. It was the 3rd windiest February with respect to the average wind speed and was also the windiest with respect to the maximum daily wind gust at 34 mph. The average wind speed of 9.9 mph was the 3rd highest after 10.5 mph in January 2007 and 10.0 mph in March 2008.

It was the 4th equal warmest February in 130 years of continuous data. The average temperature of 7.9°C, 2.3°C above the average, was equal with 1961. Warmer February's were 8.8°C in 1990, 8.2°C in 1998 and 8.1°C in 2019.

March
The rainfall for March was above average but not by as much as the previous 7 consecutive months and at 70.0 mm was only 105% of the 30 year average.

The average temperature for the month of 8.0°C was close to the 30 year average but was only 0.1°C above the average for February 2020 which was a very warm month. The maximum average temperature was 0.9°C above the average for March but the minimum temperature was -0.4°C below the long term average. Put 

together and the whole month looks quite average temperature wise.
Perhaps the most notable event of the weather in March 2020 was the sunshine recordings. It was the sunniest March since 2012 when there was 48.5%

of the maximum sunshine. In 2020 it was 46.1% of the maximum possible. 

The highest mean wind speed of 15.8 mph on 10th was the highest for March since 16.4 mph was recorded the 10th in 2011.

April
It was the 3rd warmest April in 130 years of continuous data for the city with an average temperature of 12.7°C which is 2.7°C above the 30 year average. April 2007 13.4°C and 2011 at 13.7°C were both warmer. For the 4th consecutive April the average temperature was above the 30 year average(1981-2010). The average maximum temperature of 18.3°C was equal 2nd highest (with 2007) since data started in 1894 for Bristol (with 7 years of missing data prior to 1930). The highest was 18.7°C in 2011. The 18.3°C maximum temperature for the month represents 4.4°C above the 30 year average for Bristol. It was an exceptionally sunny April and was the sunniest of any April since this data started in 2006. 

It was the least windy month with respect to average wind speed since January 2019.

May

May 2020 was the 2nd driest in 140 years of continuous records for the city. The direst was 1905 when only 4.3 mm was recorded. The total rainfall in May 2020 was only 5.8 mm. It was the sunniest May on record, the data started in 2005. 

The average of the sun’s energy of 23.03 Langley’s in May, was also the highest of any month since this data started.

The average temperature on 14.8°C in May 2020 was 1.5°C above the 30 year average for the month. However the average maximum temperature of 20.1°C was the 3rd highest for May in Bristol since the data started in 1938.

June
The rainfall in the month was nearly double the 30 year average (1981-2010) at 116.8 mm, 199.7% of the average. The 4 days of the 17th, 18th, 26th and 27th recorded 81.0 mm of rain which represents 69.3% of the month's total. It was the wettest June since 2012 when 181.0 mm fell.

The average temperature for the month was 17.0°C which is just above the 30 year average at +0.7°C. There was however a hot spell toward the end of the month which is noted under the ‘notable days’ section.
The average June pressure of 1012 mb was the lowest since 1010 mb in June 2012. The highest pressure of 1024.2 mb on the 22nd was the lowest for the month

since 1020.4 mb was recorded on 23rd June 2012.

July
July 2020 was the coolest since 2015 when the average temperature was 17.3°C. With an average temperature of 17.5°C in 2020 it was -1.2°C below the 30 year average (1981-2010) for Bristol. Rainfall in 2020 was close to the 30 year average of 64.7 mm but only 71.8% of the 10 year average.

August
It was a wet and warm August with several highs and lows. With 126.1 mm of rain it was the wettest August since 176.6 mm in 2014. It was the warmest August, with an average temperature of 18.9°C, since 19.3°C in 2004. The warmest August on record was 21.3°C in 1995. As the second week of August progressed daily temperatures soared with the maximum of 34.7°C being reached on the 12th.
The maximum average temperature of 22.9°C was the highest since 24.2°C was recorded in 2004. The highest for the month of August was 26.7°C in 1995. Not all days were classed as good though and the minimum solar radiation of 1.94 Langley’s recorded on the 15th was the lowest for any August day from data starting in 2005.

September 

September was a dry and sunny month with slightly above average temperatures and less windy than usual. The average temperature of 15.9°C was the warmest September since 17.1°C in 2016. 2020 was 0.6°C above the 30 year average.

The average maximum temperature was 1.2°C above average whilst the average minimum temperature was -0.1°C.

With an average wind speed of 3.7 mph for the whole month it was the calmest since 2015 when the average wind speed was 3.3 mph.

October
It was a dull and wet month with rainfall 164.7% above the 30 year average with a total of 163.1 mm. The previous wetter October was in 2000 when

194.2 mm was recorded. Temperatures were close to the 30 year average with a mean of 11.8°C but the average max temperature was -0.4°C below average while the average min temperature was 0.5°C above the average.

The average pressure at 09:00 GMT was 1007mb and is the joint lowest with 2004 for October since records began in 1995.
The maximum hourly surface energy of 9.74 MJ/m2 on the 6th of October was the lowest for the month since this data started in 2005. 

November
November 2020 was a warm month with a positive temperature anomaly of 1.6°C with an average temperature of 9.7°C. It was the warmest November 

since 2015 when 10.8°C average temperature was recorded. The monthly November rainfall total of 60.8 mm was the lowest for the month since 2004 when 46.9 mm was recorded. Pressure was high for November at an average of 1018mb recorded at 09:00GMT it was the highest since November 2013 also at 1018mb.

Sunshine was slightly above the average for November being the 3rd sunniest since data started in 2005.

December
The monthly rainfall at 146.4 mm was 152.2% of the 30 year average 1981-2010. This made it the wettest December since 155.4 mm was recorded in 2013. The average temperature of 6.6C was 0.7°C above the 30 year average for the month. The average maximum temperature for December at 8.8°C was the lowest since the very cold December of 2010 when the average maximum temperature was only 3.4°C for the month. The average pressure of 1002 mb for December 2020 was the lowest since this data started in 1994.

The highest maximum 24 hour rainfall of 29.5 mm on the 26th of December was the highest for the month since 37.7 mm was recorded in 2013.
Some notable single day events in 2020
Wind
On the 9th February the highest average wind speed of 22.5 mph was the highest recorded at this site with data beginning in May 1995.

In July there were only 6 days when the prominent wind direction was not from the SW.
The average wind speed on 25th of August of 15.2 mph was the windiest day recorded for August since this data started in 2005. The maximum wind gust of 44 mph also on the 25th, was the highest gust of any for an August day since records began at this site in 1995.
During November there were two daily average wind speeds of 0.0 mph. These occurred on both the 5th and 26th of November and was the first time that any zero wind speeds had been recorded for November.

Snow
There was only one occasion when snow fell in 2020 and there was no snowfall lying at 09:00 GMT which is how it is measured as ‘days of snowfall laying’. This is not particularly unusual in modern times as the climate warms in the western part of the UK at an inner city weather site such as Bristol.
Frost
There were 7 days of frost with air temperature below 0.0°C in 2020. This was less than the average and is immediately noticeable from the following graph with the fall over time of the number air frosts per year.
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Pressure
In January 2020 the Bristol site recorded a high pressure of 1049 mb. This was higher than the previous pressure high of 1044 mb recorded in January 2019. The 2020 is the highest pressure recoded for any month at this site from data starting in 1994.
The high pressure of 1039.4 mb at 09:00 on 13th May was the highest May recording since 1041.0 mb was recorded on 1st May 1994.

The low pressure of 967.7mb at 06:00 on the 28th of December was lowest pressure in December since 964 mb was recorded 2nd December 2005. It was the lowest pressure recorded for any month since November 8th 2010 when 963.7 mb was noted.

Temperature

The highest daily maximum temperature of 27.2°C on 30th May 2020 was the 12th highest for the month since records began in 1938. By way of contrast the lowest daily minimum temperature of 2.5°C on the 12th was the lowest for May since 2003 when 1.9°C was recorded. The lowest daily mean temperature of 7.9°C recorded on the 11th was the lowest for a May since 6.5°C on 6th May 1997.

The maximum temperature of 33.0°C recorded on the 25th of June was the 2nd highest for June since records began in 1937. The highest daily maximum temperature for June is 33.5°C recorded in 2017. The highest daily mean temperature of 25.6°C recorded on the 25th was the 2nd highest since this data started in 1993. The highest is 26.1°C on June 21st 2017. The highest daily minimum temperature of 20.2°C on the 26th was the highest for June since this data started in Bristol in 1960.

The high daily maximum temperature of 34.7°C on the 12th of August 2020 was 2nd highest for the month after 36.0°C was recorded in 2003 on the 9th of August. This data started in 1937. The highest daily minimum of 20.2°C on the 13th of August was the highest since 21.8°C in 1997 which was the highest since the data began in 1960. The high average daily temperature of 27.3°C on the 12th was the highest recorded at this site starting in 1993.
September saw a highest daily maximum temperature of 29.2°C on the 14th. This was the 2nd highest since records began in 1937.
In November there were two days that both saw minimum temperatures of -0.7°C, on the 27th and 28th. These were the lowest since -1.1°C and-3.3°C were recorded on November 29th and 30th 2016.
The lowest daily maximum of 3.1°C recorded on the 28th December was the lowest for the month since December 2012.

Solar radiation

March 29th at 14:00 hours 2020 saw the 3rd highest maximum hour Wm/2 (Watts per square metre) for any March. This data started in 2006. The 26th March was the 2nd sunniest day of March since the record began.
April was the 8th sunniest of all months with respect to the percentage of maximum sunshine. On the 26th April the solar radiation of 23.95 Langleys was the highest recorded for April since the data started in 2006 and the average solar radiation of 16.62 Langleys in April was actually higher than 8 Mays in the period from 2005 2019

May as already discussed was an exceptional month. In 2020 there was a record 74.2% of the maximum sunshine for the month which is also the highest of any month at this site since 1995. This can be clearly seen in the graph below where last May’s outstanding percentage of possible maximum sunshine stands out.  The previous sunniest month was July 2006 when 71.6% of the maximum sunshine was recorded.

[image: image9.emf]May monthly percentage of maximum possible sunshine
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The maximum hour watts per square metre (W/m2) of 983.5 at 12:00 GMT on 20th July was the highest for the month since 1017.0 W/m2 recorded at 12:00 GMT on July 13th 2006. 2020 is the second highest hourly value for July and 2006 was the highest.

t was 3rd sunniest September with regard to the average solar radiation and at 48.6% of the maximum sunshine it was equal 2nd sunniest with data starting in 2005.
October 2020 was the 2nd dullest since this data started in 2005 with only 29.6% of the maximum sunshine. The only previously duller October was 2011 with only 28.3% of the maximum sunshine.

Rainfall

The rainfall duration for the whole of the month of May was only 4 hours and there was a 17 and 10 day consecutive period when no measurable rain fell. From the 2nd of May until the month end there was only 0.8 mm of rain. In the UK one definition of a drought is when the total rainfall does not exceed 0.2 mm within 15 consecutive days. The maximum 24 hour rainfall of 5.0 mm on the 1st May 2020 was the lowest for May since 1990 when only 2.1 mm was recorded.

The 24 hour maximum rainfall of 29.1 mm on the 17th June 2020 was the highest since 1985 when in one 24 hour period 42.8 mm was recorded in June.

In August the 24 hour maximum rainfall of 39.8 mm on the 27th was the highest for the month since 56.1mm was recorded on 11th August 2004.
The September total rainfall of 23.0 mm was only 33% of the 30 year average for the month. It was the driest September since only 10.8 mm was recorded in 2014.
The 24 hour maximum rainfall of 37.1mm on the 3rd of October was the highest 24 hour rainfall since 41.5mm was recorded on 19th October 2001.
Conclusion

Apart from the spring did it feel like the second warmest year on record in Bristol? Is it possible we are getting used to the fact that it is warmer and we are not being concerned about the consequences of what it means for all the life systems we rely upon?

Weather is often about perception but we also need to be mindful of the facts and have information to hand to help us take the right course of action.

We are very much dependent on nature, and life depends on the climate to deliver some stability though we can and have adapted to long term slow changes throughout history. It is now important that we do not rapidly reach a point when the intricate dynamics of the climate system may destabilise beyond life’s ability to be flexible and adaptable.
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