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PREFACE AND ACKNOWLEDGEMENTS


I have been a weather observer for over forty years, for much of that time as part of a thriving amateur observing community in the UK – many of whom, like myself (at least originally), were ‘self-taught observers’ and used equipment that had not changed for a century. In fact, in the UK the origins of weather observing date back over 150 years when equipment was expensive and, to some extent, running a weather station was the preserve of those with both time and money.


The advent of modern electronic weather sensors means that weather observing is now within the reach of almost everybody. No longer does the observer need to visit the instruments every day – electronic sensors can be left running unattended for long periods of time, leaving the observer with more time to analyse and investigate the weather conditions that they report. Observing equipment is nowadays quite varied in design, and relatively cheap.


This book aims to provide some guidelines for the newcomer to weather observing (particularly in the UK), based on official guidance but making allowance for the limitations inevitably imposed on hobbyist sites. Some of the ideas in this book have been expanded from short notes and words of advice provided over the years to the Climatological Observers Link. Numerous references to additional reading material are also provided for those wishing to learn more about specific aspects of weather and weather observing.


My thanks are due to many colleagues and friends who have taught me about meteorology and weather observing, particularly those in the Department of Meteorology at the University of Reading and in the Climatological Observers Link. I am grateful to Les Cowley, who commented on, and provided diagrams for, the chapter on optical phenomena. Special thanks are also due to Stephen Burt for the many useful discussions about weather observing that we have had over recent years; Stephen also proofread early drafts of some chapters and suggested some improvements. I would also like to thank the Department of Meteorology of the University of Reading for access to their weather observations, some of which have been used in this book.


Finally, I would like to thank those who kindly provided photographs or diagrams that appear in this book – Edwina Brugge (my wife, who proof-read many of the final chapters), Stephen Burt (CloudBank Images Ltd), Robin Andrea Chanin, Les Cowley, Jonathan Dancaster, Martin Grosshög, Ole Jul Larsen, The Met Office, Donald Perkins, Susan Petry, Angus Tyner, Bill Wade, Graham Webster and Nicholas White.


Roger Brugge, August 2015




1. INTRODUCTION


WHY OBSERVE THE WEATHER?


Why watch and record the weather? Perhaps the best reason is that the weather and its impacts affect us all and that learning more about the weather and how to observe it can be both fun and instructive. Weather observing can be done photographically with a camera, in the form of a day-to-day diary with pencil and paper (or computer), or with instruments. No two clouds/storms/seasons are ever the same, so there is always something new to observe and something new to learn.


Many of the amateur weather observers that I know pursue weather-related activities, either for their work or as a hobby. The effects of weather can last:


•For a few hours (how heavy will the rain be and will I need an umbrella?)


•A few days (winter snowfalls or thundery floods might be examples here)


•Over the longer term (how hot was last summer and how did it compare with a typical summer?)


For those with an outdoor job or hobby, the weather can play a crucial role in day-to-day activities.


With some simple observations, you can begin to answer questions like ‘what is the height of that cloud base?’ or ‘why did the wind change last night as the humidity rose, after an otherwise fine day?’ You can begin to understand the peculiarities of the weather in your locality, or maybe predict the minimum temperature for tomorrow morning.


Having an even longer timescale, the subject of climate change is one that cannot have escaped your attention in recent years. Those with a long observational record (maybe twenty years or more), even from several sites, will be able to see the effects of climate change (particularly the rise in summer maximum temperatures) emerging from their own measurements.
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Fig. 1. Deep cumulus clouds developing into thundery cumulonimbus clouds at Holdenby House, Northamptonshire. How warm and sultry is it today compared to yesterday? Well, your temperature and humidity measurements will help you find out. EDWINA BRUGGE





We are all familiar with weather forecasts, the production of which relies at the outset on millions of weather observations that help determine the state of the weather across the globe at all levels of the atmosphere. While the observations for these forecasts are taken, on the whole, by professional meteorologists (often with very expensive equipment, such as satellites), there are many amateurs for whom observing the local weather is a hobby. It can become an all-consuming passion as statistics build up over the months and years, records are broken and different extreme weather types are encountered and recorded. Indeed, the earliest weather observers were often amateurs, a phrase which in meteorology is used to denote a person for whom the weather is not their main source of income or profession.


Many amateurs can help make important contributions to the science of weather and to the provision of weather data by maintaining well-kept records. Indeed, since there is no longer an official weather station in my home town, I have been asked on several occasions for copies of some of my own records from my home weather station by the police (investigating local crimes), solicitors, researchers and individuals pursuing insurance claims resulting from storm damage.


Perhaps you’ll be lucky and see a tornado or a funnel cloud from a safe distance; maybe you’ll measure some 15–20mm diameter hailstones or witness some other extreme weather conditions.


Weather has been the main hobby of mine for some forty years now. Learning about climates in school geography lessons, it soon became apparent to me that conditions at the local Ringway (Manchester) Airport (daily data from there were published in one of the national papers in those days) were sometimes quite different from those experienced at my home, which was surrounded by a large garden and was located in an inner suburb of the city. Moreover, both sets of measurements often departed from those that might be expected based on climatology – and both differed (for various reasons) from those made in the centre of Manchester at the local (rooftop) weather centre.




SIX’S MAXIMUM-MINIMUM THERMOMETER
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Fig. 2. Six’s maximum-minimum thermometer. The minimum and maximum temperatures recorded since the instrument was last reset can be found by noting the value of the temperature scale at the bottom of each of the grey markers.





This thermometer (named after the eighteenth-century inventor James Six) is no longer used for the accurate recording of daily maximum and minimum temperature extremes, but is easy to purchase at most garden centres and can be found in many greenhouses as a result. The thermometer consists of a single U-shaped tube, the tubes usually being labelled ‘min’ and ‘max’. The bulb at the top of the minimum (‘min’) reading arm is full of alcohol; the other contains low-pressure alcohol vapour. In between these two is a column of mercury or, nowadays, mercury-free liquid.







MASON’S WET AND DRY BULB HYGROMETER
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Fig. 3. Mason’s wet and dry bulb hygrometer, showing the dry and wet bulb thermometers and the reservoir of water that feeds the wick surrounding the wet bulb.





The principle of Mason’s wet and dry bulb hygrometer dates back to the mid-nineteenth century, with the instrument consisting of two identical thermometers that are used to measure the temperature and humidity. As the name suggests, one thermometer is kept permanently wet by means of a tightly fitted sleeve that is wrapped around the thermometer bulb and draws water towards the bulb by capillary action from a reservoir of distilled water. The other (dry bulb) thermometer measures the air temperature. The wet bulb thermometer is cooled by evaporation and records a lower temperature than the dry bulb, the difference between the two readings being a measure of the humidity of the air.





Armed with a homemade raingauge (comprising a jar, plastic funnel and a measuring cylinder), a Six’s thermometer and a Mason’s wet and dry bulb hygrometer inside a homemade thermometer screen (made from louvred wooden walls mounted on an old tree stump), my early observations were to be the beginnings of a lifelong hobby. Being still a schoolboy at the time I began observing, and with weather being a scientific subject requiring technical (expensive) instrumentation, it was a few years before I owned what might be regarded as a ‘proper weather station’.




THE CLIMATOLOGICAL OBSERVERS LINK


The Climatological Observers Link (COL) is an organization of people who are interested in the weather. Its members are mainly amateur meteorologists, but many professionals and observers from schools, universities and research establishments also belong to COL. Many members run weather stations and keep records, ranging from daily rainfall and temperature measurements, with their observations and analyses maintained in log books or spreadsheets, to numerous weather parameters recorded every few minutes using elaborate electronic equipment, often displayed in real time on their own websites.


COL has published a monthly summary of UK weather since May 1970 – shortly after it was formed. This is largely comprised of the contributions of the members themselves, including summaries of their monthly weather observations and notes on the weather, and this is now the most comprehensive source of monthly weather information available in Britain.


COL also runs an online weather forum, as well as holding regular regional events and meetings for those with an interest in weather observing. More information about COL can be found on their website, www.colweather.org.uk.
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Fig. 4. A report card as used during the 1980s to send thunderstorm reports to the Thunderstorm Census Organisation. By locating the direction of any lightning flash and then counting the time between the flash and subsequent thunder both the direction and distance from the observer of the lightning could be plotted. Assuming that all flashes came from the same storm, the movement of the storm with time could be plotted on the right-hand side of the card. AUTHOR/JONATHAN WEBB





However, these days weather observing equipment has evolved from the ‘traditional’ instrumentation that dominated weather observing around the world from about the 1850s (and in some places even earlier by a century or so) until late in the twentieth century. Now, one can buy reasonably priced electronic equipment via the internet or in local electrical stores in many high streets. Such equipment allows the keen amateur to monitor aspects of the weather continuously, rather than by just making one or two observations each day. There are also observations that can be made without resorting to instruments – observations, which, strangely enough, many modern-day professional systems cannot make.


Of course, once you start to observe the weather you may wish to share those observations with others. I spent many hours as a young observer watching the movement of thunderstorms across the local skies. Observations were made using special report cards, which were then sent to the Thunderstorm Census Organisation (TCO). Often this meant forgoing a couple of hours of sleep on thundery nights in the summer. Nowadays the role played by TCO has been taken over by the Tornado and Storm Research Organisation and there are also other organizations to which amateur observers can submit regular daily or monthly weather summaries and occasional reports of interesting weather events.


One such organization is COL, the UK’s Climatological Observers Link, which was formed in the 1970s by a group of amateur meteorologists. Many of the guidelines in this book are based upon the observing practices promoted by COL – thereby allowing observers to compare their observations with those of other sites, both amateur and professional.


BOOK LAYOUT


Hopefully, this book will draw you into the subject of weather observing using some relatively inexpensive equipment and encourage you to consider making ‘weather observing’ one of your hobbies.


The book is unapologetically aimed at those who are new, or relatively new, to weather observing. There is a lot about the science of meteorology that the amateur can learn from their own observations – and this book will give some insights and pointers here too.


Following this introductory chapter the book deals with setting up a weather station and then with observations that can be made without resorting to any instruments. Instrumental observations are then covered, in order of increasing complexity. Thus air pressure, rainfall and air temperature are treated first, with wind and soil temperatures, sunshine and evaporation following later.


For each observation type, some indication of ‘best observing practice’, what to record in your weather register, and the reasons for making the observation are explained.


Mention is also made of organizations and web pages, books and magazines that the newcomer to weather observing might find useful. Having made observations, many observers like to share their results and to see how they compare with measurements made at other sites, whether across town or on the other side of the world, or even with records made a hundred years ago; again some pointers are provided here.


Useful references and sources of further reading are shown using the superscript symbols, with a full reference to these being given at the end of the book.




2. GETTING STARTED


SETTING UP A WEATHER STATION


This chapter provides an introduction to setting up a weather station with the aim of keeping long-term records. Changing the position of your weather station can have an effect on the measurements of some elements of the weather – so these sections provide some pointers towards ‘best practice’ for the amateur observer. Likewise, changing the observation time can change your weather statistics, so for the serious observer some thought should be given to these matters at the outset.


Readers wondering how to make a start in weather observing having been presented with some new instrument (or those interested in making non-instrumental observations) may decide to jump ahead to the appropriate chapter covering those observations – but please return to this chapter soon!


AN AUTOMATIC SYSTEM OR INDIVIDUAL INSTRUMENTS?
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Fig. 5. A roadside automatic weather station. Note the nearby trees – not all roadside weather stations are in locations that might be classified as good.





Many long-established amateur observing sites, including mine, have been built up over a period of time by means of a series of instrument purchases. Such a series was often the result of cost considerations; weather observing is a science, and scientific equipment can be expensive. Maybe the station began with a simple raingauge and some basic thermometers; then a standard raingauge was added, followed by a better thermometer screen to house standard thermometers; later perhaps an automatic weather station was purchased. Often such improvements were made when an existing instrument was broken or failed to function correctly.


The way in which we measure the weather is currently changing rapidly. Modern electronics, personal computers and laptops along with wireless technology have led to the availability of inexpensive sensors for weather observing that are often of very good quality. An additional spur in this direction has been provided by international legislation that is steadily outlawing the sale of some instruments containing mercury – in particular thermometers.
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Fig. 6. Close-up of the roadside automatic weather station shown in Fig. 5. Along the arms at the top of the post are located the cup anemometer and wind vane, while the lower arm contains the thermometer screen (left) and the wetness sensor (right).





An Automatic Weather Station (AWS) consists of one or more electronic devices that measure common elements of the weather, such as air temperature and pressure, wind and rainfall. As long as the required power continues to be provided – either in the form of batteries or a mains supply of electricity – an AWS will continue to report the weather for days, months and (hopefully) years into the future with only minimal effort required on the part of the observer.


In the amateur market, AWS equipment may consist of a display-only instrument (meaning that the measurements cannot be stored for later use). For a serious amateur observer the AWS should have a logging capability – meaning that the observations can be stored on a computer for later analysis (maybe in case anything of interest occurs).
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Fig. 7. An automatic weather station on the island of Guernsey. The white object in the foreground is the raingauge.





Most observers will have seen an AWS by the side of a main road or at the side of a motorway. The locations of, and some observations from, some of these AWSs can be found on Vaisala’s traffic weather website.1 The data collected by such instruments aid decision making when it comes to deciding when to send gritters out in very cold weather, for example. Road temperatures can also be measured with surface and subsurface sensors, which, along with the residual salt content on the road, can provide an indication of the freezing temperature of moisture on the road. Figure 7 shows a different type of AWS seen on Guernsey.


In contrast, a manual weather station, comprising the more traditional thermometers, raingauge and perhaps a barometer, needs watching, with observations being made at regular intervals. While such a manual approach might seem time-consuming, it is probably true that any new observer will quickly become more aware of the weather if such equipment is used – there’s nothing like standing outside in ‘continuous heavy rain’ and a force 6 wind when making the daily observations to gain an appreciation of the impact and vagaries of the weather.


However, an AWS will gather a lot more data and allow the observer to analyse conditions ‘after the event’, thereby gaining an understanding of the minute-by-minute changes in wind speed and direction, rainfall rates and temperature changes across cold fronts, for example. Alternatively, you might use the observations to examine the change in wind and temperature during a thunderstorm. Of course the weather changes throughout the day; all these changes will be captured by an AWS for later study.


TYPES OF AWS
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Fig. 8. An example of a display console for an automatic weather station. Indoor and outdoor temperature and relative humidity (top left), wind and rainfall in the past hour (top right), pressure tendency and weather forecast (centre left) and pressure and pressure history (centre right) are shown, along with the time and date. Note that the weather forecast is only indicative and seems (in the case of this display) to be based upon the rate of change of pressure.





An AWS in its basic form consists of a sensor and a logger – the former to measure the weather element and the latter to store that information. These equate to, in the manual observation case, the instrument (for example thermometer) and observer’s notebook. Usually the logger is connected to the observer’s personal computer on a regular (or permanent) basis in order to download and store for perpetuity the observations. Without regular downloads, the logger will eventually run out of memory and overwrite the earliest observations that it holds.


The advent of wireless technology means that it is nowadays more usual to have a set of outdoor sensors that are connected to a transmitting device that relays the observations indoors to a display console – thereby allowing the owner to visualize the weather from the comfort of indoors in real time (the observations are relayed to the console every few seconds). With cheaper AWSs the consoles can also be connected to a PC (maybe using a dedicated cable) from time to time to archive the observations.


Nowadays, a feature of modern weather stations is their ease of connection to a personal computer and the ease with which they may be used to upload observations to a live weather website. For such a capability a mid-range priced weather station is usually required – priced at £250–£300 upwards (as of January 2016). As with any scientific equipment, cheap weather stations may seem a good way into the hobby, but can prove disappointing when some of the sensors turn out to be inaccurate or unreliable – or the outdoor sensors fail after a few weeks.


As a starting point, an AWS should provide you with observations of barometric pressure, air temperature and humidity, wind speed and direction, as well as rainfall. To measure such elements using traditional instruments might cost you around £300 (£150 for an entry-level thermometer screen, £50 for a raingauge, £50 for an aneroid barometer, £50 for a Six’s thermometer and a Mason’s hygrometer) – assuming that the wind is estimated ‘by eye’.


If you purchase an AWS, check to see if all the sensors are wired closely together; if the sensors are too close it may be difficult to use them all effectively. The air temperature should be measured at about head height, the rainfall at just above ground level, while the wind needs to be measured ideally above the rooftop in a back garden weather station. This might be problematic if all the sensors in your cheap AWS are connected to a central controller by cables no more than 1m or so in length.


The solution might be to use one AWS to measure one type of meteorological parameter (for example temperature) and then simply ignore the other measurements. Rainfall could always be measured using a stand-alone manual raingauge. Indeed, it is recommended that such a raingauge is installed. Then, once you have decided that weather observing is a hobby you would like to pursue further, maybe you can upgrade to a better AWS that allows the sensors to be exposed in separate locations.


An alternative is to buy different sensors for different observations – but if these sensors are made by different manufacturers then maybe different data loggers would be needed. In many cases an aptitude for basic computer programming is an advantage, as you may want to combine the different outputs into one computer file for each calendar month. Such an approach does, however, lend itself to the purchasing of weather instruments as a gift – a wireless temperature sensor or a wireless raingauge are the obvious candidates here, although the former may also require the addition of a small thermometer screen to shelter it from sunshine.


A few automatic weather stations have their displays and sensors combined into a single piece of equipment. This means that you can only view the observations in situ – usually this means mounting the equipment close to the house in order to view the weather conditions from indoors. Of course the presence of the house will affect the measurements. Output from such instruments may not be amenable to being logged near-automatically onto a computer.


For those who wish to deepen their knowledge and understanding of weather observing and instrumentation I would also recommend reading Stephen Burt’s excellent book on the subject,2 which is aimed at both the amateur and professional weather observer.


OBSERVATION TIME


There are, broadly speaking, two types of weather station in the UK. Weather stations report a mixture of real-time weather observations (these are synoptic stations) and once-daily summaries.


Synoptic observations are often used as a source of weather data by weather forecast models. They are also made as a means of determining the current state of the atmosphere by those for whom the weather can be of immediate importance and are often sited at locations such as airports and airfields. Before the advent of automatic equipment, synoptic weather stations were sometimes manned around the clock to enable hourly observations to be made.




BST, GMT OR UTC?


For weather measurements to be comparable from place to place, or over a long period of time at the same site, the time at which the measurements are made and the period covered by the observations need to be common as far as possible. Operational weather observations are made according to the common time standard of Coordinated Universal Time (UTC). UTC and Greenwich Mean Time (GMT) are, to within a second, equivalent and are treated as being identical in this book.


In the UK, GMT is adopted during the winter and British Summer Time (BST; GMT + 1 hour) during the summer, with the changeover occurring on the last Sundays in March and October. Observations made at 0900 GMT in winter should be continued during the summer months as close as possible to 1000 BST, with corresponding time changes being made to any observations made at other times of the day.





Weather information is also useful for statistical or climatological purposes; in particular the daily maximum and minimum temperatures, sunshine and rainfall totals fall into this category. In addition, stations making once-daily climatological observations often also record the number of days with certain weather phenomena, soil temperatures and measurements of cloud, wind and visibility at 0900 GMT. Many of them also keep as complete a record as possible of the evolution of the weather during the day.


Many amateur weather observers in the UK strive to maintain their weather stations as close as possible to this ‘climatological station model’. While not all are able to make a daily 0900 GMT observation, most are able to make a regular daily observation between 0600 GMT and 0900 GMT. It is important to try to maintain observations at this ‘morning observing hour’ as many meteorological phenomena do exhibit diurnal variations – and it is easier to compare observations if any diurnal effects can be reduced.


WHERE TO INSTALL EQUIPMENT


The majority of amateur weather stations are located in back gardens and do tend to be slightly sheltered as a result. However, with a little thought, good observations can still be made. A few amateurs may be fortunate to be able to find a site with more of an open aspect, for example in a local school.


While site security is not normally an issue with back garden weather stations, it must be considered when the stations are in an area with public access. Too many stations have had to reduce the types of observations made, due to persistent vandalism, and some have closed permanently after damage or theft. Unfortunately, a compromise often has to be made between the changes needed to secure a site against intruders and the need to maintain an open aspect to enable the weather to reach the instruments. A raingauge located in the shadow of a tall fence is rather pointless, while the site owner might object to the installation of a tall, electrified fence around the instruments!


Garden weather stations may also need some protection from animals and young children. If the raingauge is sited on the lawn, then perhaps a small, low-level (20cm-tall) mesh netting located half a metre from the raingauge will prevent the family’s pet labrador from making use of it every morning. Placing the thermometer screen too close to the garden swing in a corner of the garden, or close to a hedge, might be as bad as placing it too close to the house.


At this point it is also worthwhile mentioning that different observations need to be made at different heights above the ground. Thus wind measurements should be made (ideally) above rooftop level at an enclosed amateur site, otherwise the wind flow is distorted by the presence of building and trees, for example. Even if any trees or building are a few tens of metres downwind of the wind sensor (in the direction of the prevailing wind) it is quite likely that the distortion of the airflow around these trees or buildings will take place over several hundred metres, resulting in reduced wind speeds and variable wind directions.


Temperatures are usually measured in a white thermometer screen (which protects the instruments from the effects of rain and direct sunshine), with the instruments at a height of about 1.25m above the ground, while rainfall is measured traditionally at 30cm above the ground. Temperature measurements can be largely determined by the nature of the thermometer screen into which they are placed. Thus, using a grey or black thermometer screen will usually result in higher-than-expected temperatures being recorded as the sun’s heat will be absorbed by the body of the screen and create a locally warm enclosure of air – into which you have placed a thermometer.


The Royal Meteorological Society has published a useful document that discusses the siting of instruments.3


Site/Instrument Exposure – a Simple Assessment System


Every site is different and consequently objective methods are required to distinguish between sites. Only then can differences in readings between two sites be judged to be due to the different weather characteristics of the sites rather than being due to differences in the type of instruments being used or to differences in instrumental exposure.


One simple measure of assessing the site exposure was first introduced some 150 years ago by the British Rainfall Organization. Originally devised to assess the exposure of raingauges in the British Isles, it determines the ratio of the distance between an obstacle (for example, a tree or a building) and an instrument to the height of the obstacle. Over the years a ratio of 2 has become accepted as a reasonable minimum ratio – thus any obstacle should ideally be a distance equivalent to twice its height away from the instrument.


In order to facilitate the comparison of observations between sites, the Climatological Observers Link (COL, see Chapter 1) has made use of a series of station grading schemes, the most recent dating back to 2009. The scheme is based around some key instrument and site characteristics, as follows:


•The exposure and standard of each type of instrument, principally those for measuring temperature, rainfall and sunshine


•The observation times


•The site exposure


•The urban profile of the site


•Observations made at the site, which may be reported to standard (national) rainfall or climatological networks


The overall station grade is then summarized using a one- or two-letter/number combination as shown in Table 1, while the shelter component of the scheme is shown in Table 2.


Another, non-instrumental contribution to the station grading is that of the urban profile. The COL station grading scheme adopts the scheme of Timothy Oke (see Table 1 in Oke’s guide to siting weather stations)4 and uses the categories shown in Table 3.




Table 1 The station grading scheme of COL




The first column shows the overall station grade assigned to the weather station.





	COL station grading


	Station characteristics





	A


	Standard site; records are likely to be indistinguishable from those obtained at other standard sites





	B


	Sheltered site; standard instruments are used but a sheltered exposure may result in some differences in readings when compared to standard sites





	C1


	Very sheltered site; although standard instruments are employed, the very sheltered nature of the site may result in significant differences when compared to records at standard sites





	C2


	Non-standard instruments or exposure; limitations in the exposure or instrumentation may create significant differences when compared with those from a standard site





	U


	Site details at least partially unknown; this will include new and ungraded sites















Table 2 The exposure assessment scheme of COL




Here h is the height of any obstacle.





	COL exposure grading


	Site characteristics





	5


	Very open exposure; no obstructions within 10h or more of temperature or rainfall instruments





	4


	Open exposure; most obstructions/heated buildings 5h or more from temperature or rainfall instruments, none within 2h





	3


	Standard exposure; no significant obstructions or heated buildings within 2h of temperature or rainfall instruments





	2


	Restricted exposure; most obstructions/heated buildings at least 2h from temperature or rainfall instruments, none within 1h





	1


	Sheltered exposure; significant obstructions or heated buildings within 1h of temperature or rainfall instruments





	0


	Very sheltered exposure; site obstructions or sensor exposure severely limit exposure to sunshine, wind and rainfall





	R


	Rooftop site





	U


	Exposure unstated or unknown















Table 3 The COL urban climate zone indicator




These are taken from reference4 – Table 1 in that document (which shows some typical skylines) may also help you to determine the correct rating.





	COL urban climate indicator


	Site characteristics





	1


	Intensely developed urban zone with detached close-set high-rise buildings with cladding; for example downtown towers





	2


	Intensely developed high-density urban zone with 2- to 5-storey attached or very close-set buildings often of brick or stone; for example old city core





	3


	Highly developed, medium-density urban zone with rows of detached but close-set houses, stores and apartments; for example urban housing





	4


	Highly developed, low-density urban zone with large low buildings and paved parking; for example shopping mall, warehouses





	5


	Medium development, low-density suburban zone with 1- or 2-storey houses; for example suburban housing





	6


	Mixed-use zone with large buildings in open landscape; for example institutions such as hospital, university, airport





	7


	Semi-rural development with scattered houses in natural or agricultural area; for example farms, estates





	U


	Urban climate zone unstated or unknown













KEEPING A RECORD


Having made a set of weather observations, you should keep them in a safe place for future reference – either to allow the calculation of monthly summaries at the end of each month, or to allow you to refer back when comparing the weather month by month. This record can be either in the form of a paper copy, or in some sort of electronic file. In either case, we will refer to this as the ‘register of weather observations’ or ‘register’.


Although some publishers have diaries or registers for such a purpose, many amateurs may find that their observations do not match the columns in such books. Keeping your own records in some kind of notebook (better than a set of loose-leaf papers, which have a tendency to become lost over time) is ideal for the amateur – and you can then simply include additional columns as the collection of equipment expands.


For observers who use non-electronic equipment, a good way forward is to devise your own spreadsheet using computer software such as Excel. This way you can easily produce site-specific monthly summaries for circulation to family and friends, and maybe the local history section of your local library. An example of some monthly summary data from my Maidenhead station can be seen in Table 4.




Table 4 Part of the January 2014 summary sheet from the author’s Maidenhead weather station







	DD


	N


	ww


	Max


	Min


	Gmin


	10


	100


	SS


	Rain


	Sun


	S


	L


	F


	Press





	1


	8


	02


	10.5


	3.7


	–1.1


	5.1


	7.9


	0


	14.3


	0.0


	0


	0


	0


	996.5





	2


	1


	01


	10.4


	5.1


	2.0


	6.3


	7.9


	0


	4.6


	4.9


	0


	0


	0


	995.5





	3


	1


	21


	10.2


	5.2


	1.1


	6.7


	7.9


	0


	19.8


	1.7


	0


	0


	0


	994.0





	4


	8


	65


	8.2


	5.9


	–3.5


	6.1


	8.0


	0


	6.4


	0.0


	0


	0


	0


	991.0





	5


	1


	02


	12.4


	–0.8


	–3.7


	3.4


	7.9


	0


	6.5


	0.0


	0


	0


	0


	1004.0





	6


	2


	02


	12.1


	–0.5


	–2.1


	7.2


	7.9


	0


	3.8


	1.2


	0


	0


	0


	994.5





	7


	8


	02


	11.4


	9.2


	6.3


	7.1


	7.9


	0


	4.0


	3.2


	0


	0


	0


	1001.0





	8


	7


	02


	11.8


	7.0


	2.0


	5.7


	8.0


	0


	3.1


	0.5


	0


	0


	0


	1014.0





	9


	6


	21


	9.6


	7.0


	2.6


	7.9


	8.1


	0


	0.0


	4.3


	0


	0


	0


	1003.0




	…




	23


	8


	02


	8.8


	1.9


	–1.5


	4.2


	7.6


	0


	1.1


	4.1


	0


	0


	0


	1011.0





	24


	8


	03


	8.2


	0.5


	0.3


	3.6


	7.5


	0


	8.8


	0.0


	0


	0


	0


	1014.0





	25


	7


	02


	11.2


	3.0


	2.0


	6.1


	7.4


	0


	2.5


	1.6


	0


	0


	0


	1014.5





	26


	8


	02


	9.2


	3.4


	1.0


	4.6


	7.4


	0


	8.2


	0.8


	0


	0


	0


	1005.5





	27


	8


	25


	8.9


	1.3


	–2.0


	3.7


	7.4


	0


	5.7


	3.8


	0


	0


	0


	990.0





	28


	7


	03


	10.6


	3.2


	–1.0


	3.9


	7.4


	0


	3.3


	3.8


	0


	0


	0


	984.5





	29


	8


	02


	5.3


	5.0


	1.6


	5.1


	7.2


	0


	20.0


	0.0


	0


	0


	0


	993.5





	30


	8


	15


	5.2


	3.1


	2.6


	4.3


	7.1


	0


	0.1


	0.0


	0


	0


	0


	1002.5





	31


	8


	02


	9.4


	2.8


	0.2


	4.5


	7.1


	0


	15.0


	0.0


	0


	0


	1


	1003.0




	 




	High


	 


	 


	12.4


	9.2


	6.3


	7.9


	8.1


	 


	20.0


	6.5


	 


	 


	 


	1019.5





	Low


	 


	 


	5.2


	–2.4


	–5.3


	2.7


	7.1


	 


	 


	 


	 


	 


	 


	984.5





	Average


	5.3


	 


	9.5


	2.6


	–0.6


	5.2


	7.7


	 


	 


	 


	 


	 


	 


	1002.3





	Total


	 


	 


	 


	 


	 


	 


	 


	 


	163.1


	68.6


	0


	0


	2


	 





	Normal


	6.0


	 


	7.8


	1.9


	–0.8


	3.8


	6.7


	 


	61.0


	57.5


	2.9


	1.5


	1.8


	1017.1







For clarity, many columns have been omitted (and also data for the 10th to 22nd), as have the accompanying graphs and statistical summary. Nevertheless, the unusually wet beginning and end of the month can be seen, along with the lack of snow during the entire month. Key: DD – date; N, ww – total cloud amount (oktas) and present weather code at 0700 GMT (see Chapters 3 and 5); Max, Min, Gmin – maximum and minimum air, and minimum grass temperature (ºC); 10, 100 – soil temperature at depths of 10cm and 100cm (ºC); SS – snow depth at 0700 GMT (cm); Rain – precipitation (mm); Sun – sunshine duration (hours); S – snow (5) or sleet (1) falls; L – 50 per cent snow cover at 0900 GMT (1); F – fog (1) at 0900 GMT; Press – air pressure at 0900 GMT (mb). The final five rows show the highest and lowest values observed during the month, the average or the total for the month, and (Normal) the long-term climatological average for January based on observations from previous years.








FUTURE-PROOFING YOUR RECORDS


Electronic equipment records the weather around the clock and usually comes with its own software (computer programs) to enable the data to be stored. Be warned, though – computers and software are frequently updated and the hardware and software version that you use now may not be usable twenty years into the future. At one point in time my monthly files were stored in Word3 files on small 3.5in floppy disks – the latter cannot now be plugged into my laptop without the use of additional hardware.


So it might be worthwhile keeping a printed copy of any file and also saving a printed copy as an Adobe PDF file. In addition, as you upgrade your software in future years, try to create upgraded versions of any data files – by loading in the old copies and then resaving them in the new format. Thus anyone who has old Excel data files with an ‘.xls’ filename extension might wish to resave them with an ‘.xlsx’ extension. Old files can usually be read by new versions of software, although sometimes reading old file types will not work for very old versions. This updating is easier if the number of files is kept to a minimum; each of my own daily observations is stored in two different files – one for each calendar month and one file that contains everything. My 25-year record of daily observations amounts to a file with a size of only 5 megabytes – quite small by the standards of today’s computers.


Even paper records can be lost (by flood, fire or burglary, for example) – so having a paper duplicate of any data stored in a paper file might prove useful. But keeping additional copies of any electronic records is even more useful. Most computer users will at some point in time find that their computer fails to work – perhaps due to some spam email received that has made a mess of the computer’s file systems or some other virus (or malware) that has not been quarantined and removed. Maybe the computer just wears out and needs to be replaced with minimal possibility of retrieving any old data files. So it is essential to keep a backup copy of any electronic files – preferably on a separate hard disk and ideally in a second location (maybe in a drawer at work).


Here are some tips for ensuring that your data have a long lifetime:


•Make regular backups of your data. If you have an AWS that gathers data every few seconds or minutes, then maybe a backup copy should be made at least once daily. Automatic software can do that without intervention once set up.
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