

  

    

      

    

  




		

			Description


			Do you ever feel overwhelmed by your life? Do you really want to live in a better world? Would you like to know more about the world you are living in? Then, this is the right e-book for you! You will be taken on a captivating tour where you will be shown a wide range of topics which will help you to spot the best place in the world and, therefore, to find out your own Eden.


			The book takes into account the geophysical (climatic conditions, areas at greater risk from future earthquakes, hurricane danger zones and so on), economic (cost of living, tax pressure, inflation and so on) and social aspects (criminality index, education level, healthcare quality and so on) of each country in the world (196 of them!).


			Each chapter examines its topic in depth and, as pictures speak louder than words, a world map shows, in different colours, the specific conditions of the countries.


			The world is full of lies, of half-truths and of statistics as well. This is the reason why the figures of our world maps come from a reliable source. The statistical data are supplied by the leading organisations on the subject (ONU, World Bank, NOAA, etc..).


			These figures can be fully relied on.


			All you have to do is compare the different countries in the world and you will discover your own Eden, the real place able to meet your unique requirements and needs.
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			The maps found in this book have been produced using ArcGis geo-spatial software, version 10.4.1, edited by Esri Italia
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			Disclaimer:


			All information provided in this book is subject to the terms and conditions of this disclaimer. Our readers are solely responsible for their own decisions to make a journey for private, work or other purposes, and for the negative consequences that may result from that. This disclaimer frees the authors of this book of any liability and responsibility for any damage to people or properties arising indirectly or directly from the use of the information contained herein.


			Every effort has been made to ensure the accuracy of all the maps and charts in this book, but the authors have no liability with respect to completeness or authenticity of the data shown.
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			Have a nice journey!


			You are on the verge of beginning one of the most challenging adventures with our amazing journey, which will lead you, step by step, to discover your personal Eden.


			This book can change the course of your life completely; it is up to you. This book can give you the tools and knowledge you have never had before, so that you can get rid of false beliefs and stereotypes. This book can teach you a lot of useful information, whether you use it or not.


			Human beings have always being searching for happiness and this is probably your greatest need as well. People find it hard to reach their perfect state of wellness, but the prerequisite, and often the substitute for happiness, is peacefulness, both inner and outer peace. A number of people would like to live in a world without any wars or poverty, or where they do not need to work all day long to live worthily. Everybody is searching for their own “earthly paradise”, though some say it aloud and some just think about it. If you are not lucky enough to be born there, you try to reach it.


			Every human being has an inner desire to find out his/her own ideal place to live in, even though everybody has their own personal Eden. Some people could describe it one way, but others could come up with a completely different one. This is the reason why people usually look for it at different periods of their life and in many different ways. Somebody even may get to an imaginary or unreal artificial paradise on earth. Actually, some people use an unreal “self” and make up a sort of “second life” running parallel to the real one. Role-playing is the most innocent and playful way to do that, where people create an alter ego, embodying an imaginary character and performing heroic deeds. Moreover, there are the so-called virtual environments, where people create a virtual extension of their own real life, more precisely the more or less harmless “social networks”.


			It is also important to remember some extreme cases of alcohol and drug abuse, which are much less rare nowadays, with their magic but devastating effects. This is likely to happen as people are looking for a “form of life” they have not reached yet and they think they will never have. It would be wiser to keep on looking for your own “earthly paradise” in the real world of your own experience with life. This is exactly what our book aims at.


			There are so many different places around the world and most of them are totally different from the one we live in. Some places are even worse, but others are possibly better. Each part of the world is amazing in itself, even though it may not meet our requirements. Everybody, as inhabitants of this world, should have the right to choose the place to live in.


			Do you ever feel your life is drifting away towards a colourless future? Do you have the feeling that you do not belong to the town or country you are living in?


			Great majorities of individuals are unsatisfied with the place they live in, and sometimes it really is the worst place to live in the world! This may be due to many reasons: prevailing climate conditions of a region (too cold, too hot, too rainy), increasing levels of air pollution, rising poverty rates, worsening of quality life, crumbling away of human relations and an unsatisfying economy. In addition, the list could go on and on and on. Whatever the reason you dislike the country you are living in, it is always difficult to decide to change the direction of your life and move somewhere else.


			Of course, you are attached to the country you live in! It is the country you were born in! You have got used to it and it is the place where your friends, your knowledge, your social relations and routines are! You have always lived there so far, but what about finding out a place where you could have a better life? Many of our forefathers travelled thousands of kilometres away from their country dreaming of a better life. You could do the same! Your life is unique! Do not throw it away!


			Many people think it would be nice to point a finger to a place on a world map and say: “I’ll leave”. A number of people dream of changing their life and moving to another country. Actually, just few are brave enough to do it, and many of them do for a short time, and then they go back to their hometowns, thinking they were wrong, hasty and thoughtless.


			You should think carefully before moving to another country!


			The problem is that a globe can just tell you the topographic profile of the place you are looking for. You need to know many other basic parameters so that you can be aware of what you will really find in the country you want to move to. You need to judge with a full knowledge of the facts.


			Take a world map (like the one shown below) and point your finger to the country you like best. Ask yourself: Am I sure it is the best place for me to live in? Does it live up to my expectations? Do I have an intimate knowledge of this country so that I can really say it meets my requirements? You should not be rash.


			The majority of people studied geography when they were at school but have vague memories of it now. Of course, they watch amazing documentaries from around the world on TV, read articles on living abroad in magazines, hear of natural disasters overseas, but they usually judge on the basis of stereotypes or often report what other people say.


			You should not run the risk of choosing a foreign country without an in-depth and adequate knowledge of it. You could choose one of the cities most likely to be destroyed by a natural disaster, with the highest risk of being battered by hurricanes, rocked by earthquakes or burned by a volcano eruption. You could choose a place where citizen rights are trampled on, where you could die of a simple appendicitis, or where the average human lifespan is only 50. You could also choose a place with a high criminality rate or with a poor state education system. There might be many other limiting factors and you would be very disappointed to learn about them when it is too late! Hardly anybody really knows the dynamic, ever changing planet, which is our World!


			Each chapter of this book describes its topic in-depth and every single state is dealt with from a geophysical, social and economic point of view, based on real information. Our world is full of lies, half-truths and statistics. Our data, corresponding to the different colours on the map, are based on the most reliable statistics. Therefore, they can be considered as an absolute truth, being supplied by the leading organisation on the subject.


			An ancient Chinese proverb says: “One picture is worth ten thousand words” and actually it is easier to learn by looking at pictures. This is the reason why, in each chapter, you will find a world map pointing out, in different colours, the different conditions of each state on a given topic, so that comparisons can be easily made, as all the maps are equal in size and shape. The maps could be printed and virtually superimposed. Then, with a tracing paper and some felt-tip pens, you could highlight the places you are most interested in. This is an easy way to find out your Eden little by little; the real place is waiting for you to come.


			Accompanied by the chapters and the maps of this book, you will experience a spectacular journey all around the world and you will enhance your knowledge as well. Afterwards, you will be able to point your finger to the place that really meets your requirements. Nobody will force you to move there for real. What counts is that you will learn that the place meeting your requirements does exist. You could say that dreams are dreams and must stay alive. Of course, you can keep on dreaming. The book has an open ending. Nevertheless remember that, at the end of this tour, you will be able to identify your own “Eden”, not an abstract and unreal place, but a real and tangible one that will bring new light to your future!
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			Biblical Eden


			Before starting this amazing journey that will explore the real world and focus on essential issues affecting everybody’s life, it is necessary to know the exact meaning of the word “Eden”. As a matter of fact, its origins date back to ancient times.


			The Garden of Eden story goes back to the dawn of time. Human beings have been searching for the “Paradise” described in “Genesis” for ages and they have always tried to identify the location of it somewhere on Earth. That happiness is gone but never forgotten. The Eden Myth has considerably influenced religious literature, and it has also stimulated the imagination of artists, non–religious people and travellers. Medieval cartography was affected as well. People have never stopped being fascinated by it.


			According to the Torah (the first five books of the Bible), The “Garden of Eden” (often referred to, in Hebrew, as “Gan Eden”) ([image: Gad Eden in lettere ebraiche]) is the place where Adam and Eve, the first man and woman on Earth, were created and lived for some time, until they committed the first sin against God, the sin of pride. Having committed this original sin, God sent them out of the Garden of Eden, and their punishment extended to all their descendants throughout time. The Hebrew word “Gan” (which means “garden” or “enclosure”) is translated in Greek with the word “Paràdeisos”, which is translated in Latin with the word “Paradisus” (always with the meaning of “garden” or “enclosure”). The Hebrew term “Eden” means “delight” and refers to something valuable such as precious metals and stones. The Eden Myth was anciently known in both the Sumerian and the Hebrew traditions. The Christian and, later, the Arabic cultures inherited the Hebrew tradition. After creating Adam and the animals, God put the first man in a garden, built within a larger region named “Eden”. The garden was called “Gan Eden” (Garden of delight).


			Below you will find the quotes about the Garden of Eden from the Bible. They are taken from “Genesis”, the first book of the Sacred Scripture, which is about God’s creation of the heaven and the earth and of every living creatures.


			Note: The verses identifying Eden with a specific location on Earth are in bold.


			

			Genesis 2,8: Now the Lord God had planted a garden in the east, in Eden; and there he put the man he had formed.


			


			In this verse, it is clearly stated that Eden was a real place, a real region within which God created a Garden.


			

			Genesis 2,9: The Lord God made all kinds of trees grow out of the ground-trees that were pleasing to the eye and good for food.


			Genesis 2,10: A river watering the garden flowed from Eden; from there it was separated into four headwaters.


			Genesis 2,11: The name of the first river is the Pishon; it winds through the entire land of Havilah, where there is gold.


			


			Now let us find out where the above mentioned Havilah is situated. The tenth chapter of Genesis presents the Table of Nations arranged on a genealogical basis. The text reveals that every race upon the earth comes from a main stem then divided into groups. The Garden of Eden was the idyllic, primordial place of mankind. Adam and Eve had several children, among whom Seth, who became the father of Enosh, who was the father of Kenan, who became the father of Mahalalel, who was the father of Jared, who was the father of Enoch, who became the father of Methuselah, who had a long life. The latter became the father of Lamech, who was the father of the famous Noah, the ark boat builder.


			These are our ancient patriarchs. Then, Noah became the father of Shem, who was the father of Arphaxad, who became the father of Cainan, who was the father of Shelah who became the father of Eber, who was the father of Joktan. Therefore, Joktan is the sixteenth generation after Adam and Eve.


			Below you will find a short excerpt from Genesis, Chapter 10, where we learn that Havilah is on the eastern hills, from Mesha to Sephar. The name “Havilah” is a Hebrew word and means “sandy” or “a stretch of sand”. The people mentioned were, consequently, the first settlers on Earth and the villages and towns they founded were named after them.


			

			Genesis 10,26-29: Joktan was the father of Almodad, Sheleph, Hazarmaveth, Jerah, Hadoram, Uzal, Diklah, Obal, Abimael, Sheba, Ophir, Havilah and Jobab. All these were sons of Joktan.


			Genesis 10,30: Their settlements extended from Mesha to Sephar, the hill country of the east.


			


			There is no such thing as absolute certainty, but Havilah is commonly connected to the Arabian Peninsula and, as a matter of fact, as it is stated in the above mentioned Genesis 2,11, there are still many gold mines in Saudi Arabia nowadays.


			

			Genesis 2,13: The name of the second river is Gihon, it runs through the whole land of Ethiopia.


			


			The river Gihon is still unknown to mankind. The morphology of the landscape has considerably changed and now there is desert where, once, there was plenty of water. In East Africa, the Rift Valley (a long tectonic plate) runs north to south. The chapter dealing with preventable natural disasters will also analyse tectonic plates, so that we can better understand the reason why the Arabian tectonic plate and the African plate are moving away from each other. In fact, in ancient geological times, Africa and Arabia were joined to each other. Therefore there could have been some rivers where the Red Sea is now located, sea that keeps on expanding year after year.


			

			Genesis 2,14: And the name of the third river is the Tigris, which flows east of Assyria. And the fourth river is the Euphrates.


			


			The Tigris and the Euphrates are famous as Mesopotamia means “the land between these rivers”. Today, the headwaters of both are in the Armenian Highland and in the region of Lake Van, located in Turkey. Ashur, also spelled Assur, was the ancient capital of Assyria. The remains of the city are situated on the western bank of the river Tigris (as verse 14 states). The discovery of two Neanderthal skulls in the area showed that the region had been inhabited since Paleolithic times. One of the most important archeological sites of the Neolithic period is in the Hassuna region. At the end of the third millennium BC, this land was colonised by a Semitic people (the word “Semitic” comes from Shem, one of Noah’s sons), later known as “The Assyrians”(from the ancient city of Assur). For a long time, the Assyrian Empire was subdued by the Babylonian Empire, alternating expansion and decline then The Assyrians reestablished control and ruled all over the Fertile Crescent, Egypt and most part of Anatolia (today’s eastern Turkey) until 612.


			

			Genesis 2,15: The Lord God took the man and put him in the Garden of Eden to work it and take care of it.


			Genesis 2,19: Now the Lord God had formed out of the ground all the wild animals and all the birds of the heavens and brought them to the man, to see what he would call them. And whatever the man called every living creature, that was its name.


			Genesis 2,25: And they were both naked, the man and his wife and were not ashamed.


			


			The Bible goes on telling why Adam and Eve were put out of the Garden of Eden, the story everybody knows. Here, this part is omitted, as it is irrelevant to location of the Garden of Eden.


			

			Genesis 3,23: The Lord God sent him away from the garden of Eden, to work the ground from which he had been taken.


			Genesis 3,24: He drove out the man and at the east of the garden of Eden he placed the cherubim, and a flaming sword that turned every way, to guard the way to the tree of life.


			


			According to the first book of the Bible (Genesis), Adam and Eve had many sons and daughters. Cain was one of them.


			

			Genesis 4,16: Then Cain went away from the presence of the Lord and settled in the land of Nod, east of Eden.


			


			Nobody knows exactly where the land of Nod is situated. Some Biblical Scholars identify it with today’s Afghanistan, others with the city of Teheran, in Iran. Another book of the Bible, 2 King 19,12, says that the people of Gozan, Harran, Rezeph and Eden were in Tel Assar. It is written:


			

			2 King 19,12: Did the gods of the nations that were destroyed by my predecessors deliver them – the gods of Gozan, Harran, Rezeph and the people of Eden who were in Tel Assar?


			


			Telassar or Thelasar (2 King 19,12 and Isaiah 37,12) is an Assyrian province. It has been identified as Tall Afar in Mesopotamia, situated fifty kilometres away from Sinjar. Telassar, which was inhabited by the people of Eden, is mentioned together with Gozan, Harran and Rezeph (called now Rusafah). The latter, which is abandoned today, is 145 kilometres west of the Euphrates, south of Harran. Still today, the city appears in the distance like a mirage in the desert. High pink stone walls with off-white and chalky inclusions, creating really stunning glows of light, surround it. These indications are the coordinates to site the land of Eden on a physical map.


			Mesopotamia, whose name comes from the Greek “en mèsos potamos” (mèsos means “middle”, “potamos” means “rivers”), as already mentioned, means “land between rivers”. It is a very fertile region, rich in the basic wild food for human life in ancient times: cereals, leguminous plants, sheep, and bovine animals. Mediterranean forests of oaks, pines, cedars and junipers were found in the northern mountains, which also housed many forms of wild animals, such as leopards, lions and deer. These aspects can also be seen in art iconography still today. Both the Tigris and The Euphrates rise out of the Taurus Mountains which extend to Lake Van. Both rivers flooded unpredictably and they seem to have shifted their beds repeatedly over the course of the millennia, one indication of recurrent severe flooding. The Bible says that the Garden of Eden was full of ornamental shade trees and fruit trees providing plenty of food and that it also had many different sorts of animals. Therefore the Garden of Eden must have been very big. It is usually referred to as a garden but “park” would be more appropriate. The soil of this “big garden” was irrigated by the river coming from the land of Eden. Once in the garden, the river divided into four branches. As Adam and Eve were naked, the climate must have been very mild.


			Since the creation of the Garden of Eden, morphological and climatic upheavals have happened. Among them, the catastrophic event known as The Flood (myth that different religions share all over the world). However, several archaeological sites confirm the cities and the places mentioned in “Genesis” and, thanks to the indications supplied by the Sacred Scripture; the supposed Garden of Eden has been located in an area in Mesopotamia which, nowadays, is within five different countries: Turkey, Armenia, Syria, Iraq and Iran. The most qualified Biblical Scholars support this hypothesis.


			This does not mean that your own Eden should be identified with this place, but now, at least, you know more about it and, most importantly, you know that “Eden” may be associated with a “real” place on earth. Unfortunately, it has changed a lot since then. Turkey, Armenia, Syria, Iraq and Iran are still charming places, but the “Earthly Paradise” is no longer there. Many of them have gone through political and religious conflicts, but they are still rich in culture. Several scientists and scholars, on the contrary, think Eden is just a myth and that it has nothing to do, and has never had, with a place on earth. Anyway, this myth keeps on seducing people and nobody can prevent us from believing that there are places on earth that we can call our Eden. Unluckily, we are not allowed to live in that garden of delight created by God. However, we can be happy, as we live on a big planet, which is full of lovely, healthy and dynamic places to discover.
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			ON THE FIRST PART OF YOUR JOURNEY 
At the core of the Earth and its farthest ends



			You are about to leave: fasten your seat belts and set your seat vertically! You are going to have a shattering experience, from which you will learn a lot about the Planet Earth. Maybe you do not know enough about it. Our planet was formed about 4,7 billion years ago and it is the only one, in our Solar System, able to support life, at least for the time being. All through our journey, you will visit different foreign lands and that will be very exciting! You will fly over the clouds and discover all the different kinds of climatic conditions all over the world. You will sink into the depths of the sea and explore the geophysical and tectonic mechanisms causing natural and devastating phenomena, such as earthquakes and volcanoes. You will sail on the ocean, which, on the one hand is so precious for life but, on the other hand, can be so devastating with its hurricanes and seismic sea-waves, called tsunami. Then, you will fly over the countryside and cities and you will realise that air pollution is destroying many parts of the world nowadays. In this part of the journey, you will feel like you are back at school again, but this time you will study the essential subjects for life. Be patient and open-minded. Your journey towards your own Eden has just begun!


		




		

			Chapter 1
How to choose your favourite climate


			Your journey towards your own Eden has just started! This interesting and charming part of the book is about choosing the climate you prefer. This chapter could be the most complex of all the chapters you are going to read, so please concentrate, although it is not going to be too difficult! Imagine going abroad for a full year to experience all the climate changes of a locality in all seasons, so that you can choose it according to its weather pattern. Before moving there, it would be advisable to know in advance if the weather is cold, hot, wet, dry, or changeable. You could really learn about the different kinds of climate all over the world, compare them with your needs and, eventually, decide whether that locality can really meet your requirements. Please pay attention and take this advice to heart! Nowadays, people are very interested in weather variations and meteorologists are always attempting to improve the accuracy of short-range and long-range forecasts, by using more modern and reliable satellites. Before going on a trip, everybody usually listens to the weather forecasts and pay even more attention to the weather conditions if their holiday is longer, in order to pack adequate clothing. You enjoy your stay if the weather is nice, so before choosing your ideal place on earth, you should be aware of its climate!


			The chaos theory. Successful long-range weather forecasts are impossible owing to the turbulent flows of atmospheric circulation. In view of the atmosphere’s nonlinear behaviour, the physicist Edward Lorenz elaborated his “Chaos Theory” in the 1970s, as far as weather conditions are concerned. He presented a paper at the annual meeting of the American Association for the Advancement of Science where he explained that a butterfly flapping its wings in Brazil could set off a tornado in Texas. He came out with this ludicrous statement and gained wide currency among chaos theorists of the time. This concept is well-known as “butterfly effect”.


			Absolute certainty and a complete understanding of climate. Sometimes even a short-range weather forecast (i.e. three days) can be unreliable, not to mention long-range forecasts (i.e. one month), purely hypothetical. However, today’s weather statistics are absolutely reliable. Therefore, sequences of weather data reflecting historic conditions can be used to classify the climates of places on our planet. This classification is scientific, efficient and reliable! There are places where the weather is warm all year round or just for some months, places where it rains a lot in summer and others where it rains a lot in winter. Moreover, there are places where it is rainy all the days of the year and places where it never rains. The most important thing to note is that there are many different elements that affect climate. These include: temperature, precipitation, solar radiation, wind and humidity. As for air temperature, everybody knows that it is warmer in the sun than it is in the shade and people feel comfortable at different temperatures, say 5°C (41° F) or 45°C (113°F); it is a personal matter. As for precipitation, it affects how people perceive climate and the type of vegetation that grows in a country. Areas with high annual rainfall will have lush vegetation but will force people to stay indoors or to go out with an umbrella most of the time. On the contrary, regions with low rainfall will have a low vegetation index, but people can spend more time in the open air there. In this chapter, the amount of rainfall will be measured in centimetres per square meter. Another essential element for climate is sun radiation. The Sun is the energy source that drives the circulation of air masses and the evapouration of water. It heats air and the Earth’s surface at different angles of incidence so the amount of solar energy varies significantly depending on the location, the time of year and the time of day (The Equator is an exception). The average amount of incoming solar radiations decreases from the Equator to the Poles and the highest levels are in the tropics and not at the Equator, as many believe. In fact, the Equator is not the hottest area: here, the air is denser owing to the humidity of the atmosphere, and vegetation becomes more abundant and moisture more plentiful, which causes a decrease in the average temperature. On the contrary, the hottest areas are the continental ones towards the Tropic of Cancer and the Tropic of Capricorn. Similarly, the poles of cold do not correspond with the geographic ones but they are towards the continental regions near the poles themselves. The climate is very much influenced by the angle of incidence of the sun’s rays on the Earth’s surface but it is also influenced by daylight hours. However, the amount of daylight hours depends on latitude and seasons, so they can be very long or very short. In spite of this, there is the same number of hours of daylight and darkness everywhere on the Earth at the end of the year, even though they are not distributed the same: at the Equator, there are 12 hours of daylight and 12 hours of darkness every day of the year; at the Poles there are 6 months of daylight and 6 months of darkness; at intermediate latitude, the hours of daylight and darkness alternate in a different way and in a linear relationship between day and night over the year. At Latitude 45°, corresponding to the 45th parallel, the longest day is 16 hours of daylight and the shortest is 8 hours. On equinox dates, night and day are nearly exactly the same length - 12 hours - all over the world. On solstice dates, one of the two poles and the area within its corresponding Arctic Circle is 24 hours of daylight, while the other pole and the area within the corresponding Arctic Circle is 24 hours darkness.


			The developer of climate classification. After analysing three of the main factors forming the atmospheric conditions (temperature, rainfall, sun radiation), it is essential to show a clear classification of the different kinds of climates all over the world, so that you can choose the one you like best. The first reliable and exhaustive classification of the climates on our planet was made by Wladimir Peter Koppen, in 1918. In addition to being a meteorologist, he was also a geographer and botanist. He realised that the best way to classify the different kinds of climates was to distinguish them according to vegetation distribution. It is well-known that plants can live only under certain climate conditions, as they are greatly affected by temperature and rainfall. Have you ever watered or heated a plant of yours too much or too little? Have you ever exposed it to direct sunlight for too long? The plant died, of course. You did not purposely want it to die; maybe you do not have green fingers! Plants need their right environment to live. In Botany, the plant kingdom is divided into five groups, according to the climate conditions they need to survive. This is the reason why Koppen created five major climate regions which generally coincide with world pattern of vegetation and soils. Then, these regions were further subdivided, in order to better characterise the different climatic conditions on our planet, making a total of 27 of them.


			Climate card. In order to better understand the features of the 27 types of climates on our planet, we have created a practical card for each of them. On this card, five pieces of information will explain, all in all, the characteristics of the climates.


			The first piece of information on a climate card will let you identify the geographical area affected by a particular kind of climate and a small map of the world will show you how the climate extends to create a climate zone. For example, this card is showing the climate zone which is typical of the “Equatorial Climate”.
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			The second piece of information on a climate card will let you know the temperature you have to expect if you live in that given climate zone. A chart shows the mean temperatures over the year. The red curve shows the mean maximum temperatures, while the blue curve shows the mean minimum temperatures. Therefore, you will be able to know the day and night temperature for each month of the year. The example below shows the “Humid Continental (with warm summer) Climate”. You can easily see that temperatures decrease in winter and increase in summer, and that the difference between the minimum and maximum temperatures, that is between day and night (about 8°C – 46F), is invariable in winter, whereas in summer the range of temperature increases.
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			The third piece of information on a climate card will let you find out how much rain a particular location with a given climate gets. A simple bar chart, showing rainfall (in cm) for each month of the year, will tell you which season gets more or less rain. The example below, shows the “Tropical Wet and Dry or Savanna Climate” with the almost total absence of rainfall in wintertime, and with mean monthly rainfall of 30cm in summertime.


			

			[image: ]

			


			The forth piece of information on a climate card will tell you how many days it rains, on the average, each month of the year. In some places with a particular climate, it almost rains every day in a month. The example below shows the “Humid Subtropical with Warm Summers Climate”, where, as you can see, it rains 20 days a month on average.
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			The fifth and last, piece of information on a climate card will let you know the hours of daily sunlight throughout the year. As we have already said, at different latitudes and periods of the year, the hours of sunlight can be longer or shorter in a day. Look at the chart below. It is the “Tundra Climate”, where, in June, there are 24 hours of daily sunlight! That is in the Northern Hemisphere.
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			Hard work. As already said, this chapter is the most difficult to understand and needs hard work. Even though it deals with a simple topic from a technical point of view, there are a lot of complex aspects that make it really challenging. Now you have come to a crossroad: you have to pay attention to the 27 climate cards, analyse them so that you can choose your own ideal place, from a climatic point of view. Be patient as you “travel” through all the different kinds of the world’s climates. If you prefer, you can take some notes. If you are tired, then stop! What you are about to learn now, will be very important for you in the future!


		




		

			Tropical moist climates


			The first group of climates you are about to meet is Tropical Moist Climates, the cradle of the so called megatherms, plants needing continuously high temperatures and moisture. Therefore, in the regions with these climates, mean monthly temperatures are always above 18°C (64°) throughout the year. There is no real winter season and, as annual rainfall is heavy and greater than annual evapouration, humidity is high. There are three minor climate types: Tropical Wet or Equatorial Climate (some call it “the endless summer”), Tropical Monsoon Climate, (with a dry season and a wet season, which has usually heavy rainfall), and Tropical Wet and Dry or Savanna Climate (with two distinct seasons: wet and dry).
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			ARID CLIMATES


			Your journey is proceeding with the second of the five major climatic groups: Arid Climates. It corresponds to the area where the xerophytes live. These plants have adapted to survive extremely long droughts. There are two minor climate types: Dry Arid (Desert) Climate and Dry Semiarid (Steppe) Climate.
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			TEMPERATE CLIMATES


			The third of the major climatic groups you are going to meet is Temperate Climates, an extensive one. Mesotherms live in this area, plants needing only moderate amounts of heat and moisture. The primary characteristic of these climates is that, in summertime, the average temperature is always above 10°C (50°F), and in wintertime, it never drops below -3°C (27°F). There are three minor types of Temperate Climates: Mediterranean Climate, (with dry summer), Marine West Coast Climate (or Oceanic) Climate (with dry winter) and Humid Subtropical Climate (with no dry season).
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			MOIST CONTINENTAL MID-LATITUDE CLIMATES


			The fourth of the five major group climates you are about to meet corresponds to the area where the microtherms live. These plants are able to survive even temperatures lower than -3°C (27°F). Moist Continental Mid-Latitude Climates can only be found in the Northern Hemisphere. They have short and relatively hot summers but long and cold winters with very low minimum temperature values. Winter precipitation occurs mainly as snow. There are three minor types: Continental Subarctic or Boreal Climate (with dry summers), Continental Subarctic Climate (with dry winters) and Boreal Forest Climate (all wet seasons).
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			POLAR CLIMATES


			The last of the major climate categories this journey is going to show you is the one corresponding to the area of the hekistotherms, plants of the polar zones, able to survive very low temperatures. The primary distinguish characteristic of Polar Climates is that the warmest month has an average temperature below 10°C (50°F). They have year-round very cold temperatures. Precipitation is usually low and mostly as snow. Two minor climate types exist: the Polar Tundra Climate and the Polar Ice Caps.
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			You have just come across the five major climatic groups on earth, each of which corresponds to the area where a category of plants grows. You have also seen that each of them is divided into some minor types, making a total of 27 different kinds of climates! A card has been made for each of these types, taking into account the mean monthly temperature, monthly rainfall and wet days, and hours of daily sunlight over the year. These charts are very useful, easy to read and clear to understand, but it is advisable to examine them several times. In particular, pay attention to the double curve of temperatures which allows you to realise the heat differences between night and day and summer and winter. Once you have learned the features of each type of climate, you will be able to recognise your ideal climate and the areas affected by it.


			World climate map. The world map of climates contains the 27 types of climates you have just met. They form 27 bands, which are, more or less, parallel to the Equator. You could even travel many thousands of kilometres within the same climate band and still experience the same climatic conditions. After analysing each single type of climate you should be able to identify the climate bands you prefer. It is likely that your “Earthly Paradise” is located just there! At least, from a climatic point of view! Of course, climate is not everything, but for many people it is important. When you have to live in a place for a long time you cannot disregard it! Your journey has just begun and you may already know where your favourite climate is located. Think about it! This is essential! When you are absolutely certain about it, you will be able to focus on the many other different destinations of your journey.
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			Chapter 2
Avoidable risks: Earthquakes, Tsunamis and Volcanoes


			Now your journey, searching for your own Eden, invites you to go up mountains ranges to discover the secrets at the core of our dynamic planet. It is absolutely necessary for you to delve into the mysteries behind natural disasters and to learn more about some powerful physical phenomena such as earthquakes, tsunamis and volcanoes. If you decided to live in a place likely to be destroyed by a violent earthquake, for example, you would put your life at risk. Many people have no choice but to live in potentially dangerous places, which are at high risk for all kinds of natural disasters. On the other hand, you can choose, after careful consideration, the place that could be your ideal home. What about learning what causes earthquakes, tsunamis or volcanic eruptions to happen? You should take into account these factors before choosing your Earthly Paradise!


			Unacknowledged genius. In the last few years, geology has provided well-founded answers. Geologists have been studying the causes of earthquakes and have developed tools for understanding new phenomena and improving the reliability of predictions of natural disasters. When Alfred Wegener, a German geologist and meteorologist, proposed his theory of Continental Drift in 1915, he was mocked and criticized for it by the scientific community. Before Wegener’s theory, geologists thought that continents and basins were stationary and did not move around. It is no surprise that people thought that way. The scientific community took 30 years after Wegener’s death to accept his theory. Wegener’s evidence for his theory was that the shape of the coasts of different continents, even though separated from the ocean, fitted perfectly, like pieces in a jigsaw puzzle. Moreover, he provided Paleontological, Lithological and Paleo climatic evidence. Firstly, he showed that the same types of fossilised animals and plants, from the same time period, were found in South America and Western Africa. Secondly, he stressed that South America and Africa appeared to be formed of the same kind of rock. Finally, he studied ancient climates and discovered that in South America and Africa, a massive sheet of ice covered large areas of land at the end of the Paleozoic  Era. However, Wegener’s theory of Continental Drift was rejected until the advent of the Plate-Tectonic theory. As a matter of fact, in the last few decades, there have been remarkable advances in this field and solid scientific evidence has dramatically changed the scientific understanding of the dynamism of Earth and the approach to the different natural phenomena occurring on it, like earthquakes, tsunamis and volcano eruptions. As Earth’s interior is still very hot and active, it continuously emits heat from its surface. This thermal flow is explained by the phenomenon of radioactivity. It can be inferred that radioactive decay of Uranium-238 and Thorium-232 in the Earth’s crust and mantle emits particles whose kinetic energy is converted to heat. Therefore, Earth’s nucleus gives off heat (the temperature of the nucleus of Earth is above 4,000°C (7,000°F), which gradually cools down as it is transferred to the upper layers (mantle and crust). The mantle is a layer of liquid rock that behaves like a pot of water starting to boil: when the liquid is heated, it rises, when it is cold, it goes down swirling. Similarly, the liquid rock in the mantle is continuously driven by circular convection currents. The liquid and hot rock, which forms lava, tends to rise to the surface while the denser and colder rock of the crust sinks downward into a level in which, owing to high temperatures, melts and changes into magma that then, rises to the surface to create new crust. The circular movement of these convection cells of molten rock acts like giant conveyor belts and it is the most likely cause of plate movement. As you can see in the following map, Earth’s lithosphere is divided into tectonic plates. It is easier to think of plates as rigid “rafts” floating on convection cells of magma (= molten rock). The study of these structures and of the dynamics of their movement is called “Plate Tectonics” and the phenomena of geological and structural modification related to them is called “Continental Drift”. Plate movement is not only influenced by the convection cells of molten rock, but also by Earth’s rotation (called the Coriolis Effect) which drives the plates westward in the Northern Hemisphere. The Coriolis Effect is the apparent acceleration of a moving body on or near Earth as a result of Earth’s rotation. This is the reason why tectonic plates are continually moving and slowly changing the landscape on Earth. They move about 5cm (2 inches) a year, about as fast as your fingernails grow. Despite their movement, which has caused remarkable changes in the length and shape of continents in the different geological eras, the total surface area of Earth remains constant with time, so that the radius of Earth is always 6,378 km (3,963 miles). This presumes that spreading must be balanced by consumption of plates elsewhere.


			The movement of tectonic plates. The problem is when plates collide. (Be patient just a little bit as this topic is important!) The interaction between plates at plate boundaries can be broadly divided into three categories: divergent, convergent and transform.




			

					Two tectonic plates can pull away from each other. 
When two plates are moving away from each other, a divergent plate boundary occurs. Along these boundaries, magma rises from the mantle and, on the torn edges of the plates, crust is created, triggering intense volcanic activity, forming volcanic ridges at the spreading zone (called Dorsal Ridges). The best known of the divergent boundaries is The Mid-Atlantic Ridge, which crosses the Atlantic Ocean in the latitudinal direction. A few of the volcanoes on the Mid-Atlantic Ridge emerge creating famous islands such as Cape Green and Iceland. Divergent plate boundaries can occur in continental and oceanic lithosphere.


					Two tectonic plates can move toward each other. 
When two oceanic plates converge, one subducts beneath the other – the older plate is forced under the younger one. The magma formed at a subduction zone rises up towards Earth’s surface, builds up magma chambers and leads to the formation of volcanic islands, known as Island Arc. Examples include the Japanese and the Philippine Archipelagoes. Moreover, this collision can also give rise to tsunamis. When an oceanic plate converges on a continental plate, the denser crust of the oceanic plate sinks beneath the more buoyant continental plate. In this type of convergence, the rapid uplift of mountain ranges along the coastline is common. The collision between the South American plate and the oceanic Nazca plate gave rise to the Andes. A collision between two continental plates crunches and folds the rock at the boundary, lifting it up and leading to the formation of mountains and mountains ranges on the continents. The Himalayan Mountain Range in Southern Asia, stretching from The Pyrenees to the Kamchatka Peninsula was formed by the collusion of the Indian and Eurasian Plates.


					Finally, two tectonic plates can slide past each other. 
When two plates slide past each other, they can move in different directions or in the same direction at different speed. In this case, tectonic plates grind past each other in a horizontal direction. This kind of boundary results in a “fault”, a crack in Earth’s crust that is associated with this movement. One of the most famous faults is the San Andreas Fault in California, responsible for the periodic powerful earthquakes occurring in San Francisco. It is located at the boundary between the Pacific and North American Plates.


			


			Here is Earth’s Plate Tectonic jigsaw puzzle. The orange arrows show the direction in which the plates move.
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			Earthquakes


			When tectonic plates move around, they can cause earthquakes. Almost all of the world’s earthquakes occur along the boundaries of Earth’s shifting plates. As already stated, they can collide, diverge or slide past each other. The movement at the edges of tectonic plates releases a huge amount of energy deep within Earth, generating vibrations which propagate to Earth’s surface. The focus or Hypocentre of an earthquake is the point on a fault where the slip begins, whereas the Epicentre is the point on Earth’s surface vertically above the Hypocentre The magnitude is a measure of an earthquake in terms of the energy released at the focus. The first widely-used method to measure the magnitude of an earthquake is the Richter scale, developed by Charles Francis Richter, an American physicist and seismologist. It is a base-10 logarithmic scale where small increases in values can correspond to very high amounts of energy released, which may cause confusion if not explained. It goes without saying that when you decide to live in a place at high risk for earthquakes, you do it at your own risk. Think about, for example, the Nepal earthquake, which devastated its capital Kathmandu and tens of villages, where more than 7,000 people died.


			The map. Geology has a thorough knowledge of earthquakes at present and it is continually making progress. Even though there is no reliable method available to predict earthquakes, scientists know with a high degree of confidence where earthquakes are more likely to happen. The world map of seismic hazards is the result of scientific knowledge on earthquakes elaborated by the GSHAP (which stands for Global Seismic Hazard Assessment Program). The map is essential for those who are searching for their own Earthly Paradise. Seismic hazard is calculated according to ground acceleration in an earthquake and assessed on the basis of a 10% probability of occurrence in 50 years. If you analyse carefully the world map of seismic hazards, you can choose with full knowledge of the facts your own Eden, located in an area which may have a low or high risk for earthquakes.
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			Tsunamis


			Tsunamis are some of the most devastating natural disasters on Earth and, at first sight, they would seem not to be connected with traditional seismic episodes. On the contrary, they are closely linked to them in most cases. Tsunamis are seismic sea-waves caused by sudden motion under the ocean. Such cases are not infrequent and, as you have just read, they are related to the dynamic and movement of the tectonic plates, much like an earthquake. A tsunami occurs underneath the ocean, often far away from the coastline and therefore it would seem not to be a risk for people. However, the enormous quantity of energy it releases is then transferred to the water column above and sometimes it can generate, even though not always, a huge wave whose height is inversely proportional to the water depth. In the open ocean, this “wave train” can propagate very quickly over large distances, with almost imperceptible heights. The worst characteristic of this kind of waves is that they often reach coast regions still with enough energy to be able to devastate them. “Tsunami” is a Japanese word meaning “Harbour wave” as harbours and coastal settlements are most vulnerable to direct impacts and likely to be destroyed by it. Therefore, a Tsunami is the devastating consequence of a seaquake. The seismic sea-wave travels the speed of a jet airplane in very deep water but, as it approaches shore, the depth of water decreases, causing the tsunami to slow down and sometimes coming onshore similar to a rapidly rising tide. On the contrary, sometimes the wave crest refracts (bends) toward the shore and its energy may grow to be several metres or more in height. It is not just one big wave, so you do not have to think that a tsunami event is over after the first wave passes. As a matter of fact, there may be many more waves offshore and it could take up to two hours for the next wave to arrive. They could even be more devastating than the first one. The most powerful tsunamis produced record high waves of about 30-40 metres (100 feet) but most tsunami waves are less than 10 feet high. Elevating your house or living on top of a hill will help reduce damage from most tsunamis.


			The map. The NOAA (National Oceanic and Atmospheric Administration) has collected all the academic and historical reports of the places where tsunamis are estimated to have originated and the locations they have hit. There is a database of more than 2400 events, starting from 2000 B.C. up to now, which has allowed them to create a map showing the areas at risk for tsunamis around the world. This map highlights the coasts with the highest risk of this unlucky event.
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			Volcanic activity


			It is important to point out that most volcanoes rise at the boundaries of tectonic plates and, as most of them are located near the ocean floor, a number of volcanoes lie underwater. There are about 700 active submarine volcanoes on Earth and the largest concentration (60%) is located along a belt known as the Ring of Fire, which circles the Pacific Ocean.


			Hot spot volcanism. It does not occur at the boundaries of Earth’s tectonic plates, where all other volcanism occurs. Some volcanic areas are even to be found very far away from the plate boundaries. These are called “Hot Spots”, namely regions deep within Earth’s mantle from which heat rises, facilitating the melting of rock, which often pushes the crust. These could be thought of as safety valves of the planet. As it is the case with all the types of volcanoes, when magma rises, it produces seismic waves, which cause earthquakes. The Hawaiian Islands, an archipelago of volcanic origin in the Pacific Ocean is a good example. They are located in the middle of the Pacific plate at about 4000 km (2500 miles) from the nearest tectonic plate edge. In the main island, Hawaii, which is the most recent in the archipelago, there are three active volcanoes nowadays. As mentioned before, tectonic plates are able to drift westward owing to Earth’s rotation (in the Northern Hemisphere). Therefore, as the Pacific plate moves, the islands located to the west are older and more subject to erosion compared to the ones to the east, which are younger. With time, the volcanoes moving westward with respect to the hot spot, stop erupting.


			Volcanic hazards. As already stated, there are two main types of volcanoes: volcanoes located along ocean ridges and hotpot volcanoes. The former are the most hazardous, with explosive eruptions involving large volumes of pyroclastic flows, which may travel distances of several kilometres or more. Therefore, if you decide to live in an area where such a dangerous volcano is situated, your house should be at least 30 km (20 miles) away from it! On the contrary, hotspot volcanoes are generally characterised by non-violent extrusion of very hot, fluid lava which flows downhill, extending even tens of kilometres under the force of gravity. If you live near this kind of volcano, in case of eruption, you will have more time to run off but it is better to live at not less than 100 km (60 miles) from the vent. This kind of eruption is called “effusion eruption” and also occurs in continental rift settings, namely, as mentioned above, in areas where two tectonic plates are moving away from each other. Finally, you should pay attention to very high and snow-covered volcanoes as, when they erupt, the melting of large quantities of snow may cause a giant mudflow of volcanic materials, which sometimes last several months and could endanger even communities living hundreds of kilometres away.


			Absurdity of the human mind. Volcanology is a very solid science. All volcanoes in the world have been mapped and volcanic hazards and risks are well-known nowadays. Then, one wonders: “Why do so many people keep on living at the foot of a volcano? Why are so many important and densely populated cities all over the world built in hazardous areas, where powerful earthquakes often occur, and they are mostly doomed to be destroyed?” Maybe this happens just because people usually think that such devastating events are likely to occur to someone else. Moreover, people think that the human lifespan is always very short compared to geophysical eras. However, it is worth noting that irrationality is a trait of the human mind and any time an eruption causes severe damages to structures or a lot of people are killed, people often say that they have just had back luck or that they have been cursed. Actually, everybody can understand the risks of living in areas that are more exposed to natural hazards nowadays.


			Super volcanoes. There are volcanoes and super volcanoes. These can produce global catastrophic effect and dramatically change the surrounding landscape when they erupt. They can also have a devastating impact on Earth’s climate for many years. Moreover, their eruptions can create damage to the scale of a continent and have cataclysmic effects for life on Earth. As a matter of fact, such an explosive eruption can erase virtually all life in a radius of hundreds of kilometres from the site and entire continental regions can be buried metres deep in ash. “Super volcano” is not a scientific term. Actually, it was popularised in a TV documentary on a British channel just few years ago. Until then, no word could properly describe these “monsters”. From a scientific point of view, it is thought that a hot spot, which rises from deep within Earth, powers super volcanoes. Unlike regular volcanoes, they do not have the usual cone like structure, rather they are situated in large depressions, called calderas. These can reach sizes of tens of kilometres in diameter, so you could walk on them but you may not realise it. Above calderas, lakes, forests and even towns could be found. The last eruption of a super volcano occurred thousands of years ago and its effects had a significant impact on large areas of our planet for several years. Fortunately, there are not so many calderas of this kind on Earth; they are about ten overall. The most hazardous volcanic areas are located in Alaska (USA), Indonesia, Yellowstone Park (USA) and the Campi Flegrei district (Naples region, Italy). The best strategy to avoid the effects of a super-volcanic eruption is to keep away from that area.


			World map of volcanoes. The world map of volcanoes aims at showing the location of well-known volcanoes on the Earth’s crust and ocean floor. Secondary volcanic phenomena, such as geysers, fumaroles and hot springs are shown as volcanoes. This is because there could be hidden volcanoes beneath them. Super volcanoes are highlighted in yellow.
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			Chapter 3
Hurricanes


			Your journey to Eden is about to advance into an extreme environment, which is the result of the complex dynamics of the Earth’s atmosphere. It is a dangerous place, where nature gets really nasty and triggers its violent and destructive force in a way that appears to be completely irrational. Today’s topic is the hurricane, a phenomenon which occurs in many parts of the world, yet, greatly misunderstood. Actually, the majority of people can only associate hurricanes with their terrible devastating effects and only few of them know where, when, and mostly, why, hurricanes happens. This chapter will let you know what a hurricane is and where it takes place on Earth. First of all, there is something mysterious about hurricanes. The word “hurricane” comes from “Huracan”, a native Caribbean word meaning “God of Storms”. Therefore, there is nothing good about a hurricane. Greek culture was aware of this. In Greek Mythology, The God of Storms was Typhoes. He was so huge that his head was said to touch even the stars. His upper body was that of a man’s, but each of his two legs was made of vipers reaching out in each and every direction, and hissing as he moved. He had one main head which hosted one hundred snake heads screaming the sound of various animals. A dreadful description. Ordinary people were terrified by the “God of Storms”. You always fear what you cannot understand.


			What is a hurricane? A hurricane is a violent storm that forms over tropical oceans. Its extremely high winds blow around a relatively calm central area known as the “eye” of the hurricane. In this storm-centre, which is 25 km (15 miles) in diameter on average, the winds die down and the clouds rise. A hurricane produces winds of 120km/h (75mph) or over. However, when its wind speed is below 120 km/h (75 mph) or over 60 km/h (37mph), it is called a tropical depression. When its wind speed is below 60 km/h (37mph), it produces a tropical depression or a tropical storm, which usually represent the early or final stages of a hurricane. Yet, tornado winds are stronger than hurricane winds, even though they are limited to tiny areas and have a limited diameter which is usually below 1.5 km (about 1 mile). Tornadoes last just for a few minutes but they can be very dangerous and sometimes even deadly. A tornado, also known as “Whirlwind” or “Twister” appears as a rotating funnel-shaped cloud, which is in contact with both the ground and the base of a cumulonimbus. Tornadoes are usually associated with violent thunderstorms, can travel for hundreds of kilometres and have very damaging effects. Even big objects can be sucked up by a tornado and become as dangerous as bullets so that they can kill you. Wind speed in a tornado can reach 500 km/h (300 mph). Unlike tornadoes, the strongest winds in a hurricane do not exceed 250 km/h (155 mph) but can reach a diameter of 450 km (300 miles) and can last for some days. Therefore, hurricanes tend to cause much more destruction than tornadoes as they can cover a much larger area. Since hurricanes exist all around the world, different regions have different names. Storm systems forming over the western regions in the North Pacific Ocean, which regularly hit Japan, are called “Typhoons”, whereas in the North Indian Ocean, they are called “Cyclones”. Sometimes they are known as “Willy-Willy” in Australia. In almost the rest of the world they are known as “Hurricanes”. Now you know that hurricanes, typhoons, cyclones or willy-willy are different terms for the same thing.


			When, where and how a hurricane occurs. Hurricanes form over oceans and typically between 5 and 15 degrees latitude north and south of the Equator. Most of them develop in specific oceanic regions and only in some seasons of the year, where sea surface temperature is very warm. The main hurricanes occur in areas with very little wind circulation and they usually begin in late summer or early autumn as they need warm sea water temperature (at least 26°C/77°F). The main energy source of hurricanes is solar radiation that heats sea water, and when water vapour rises, it condenses to form clouds and rainfall. Once the air goes over the top of the mountains, it cools and sinks back again in the shape of strong winds (as happens to magma in the lower part of the Earth’s crust). However, Earth’s rotation causes the system to spin, known as the “Coriolis force” (or effect). This force is null at the Equator but, at about 500 km (310miles) from it (between 5 and 20 degrees latitude), it deflects the cooled winds which start swirling around, moving faster and faster as they approach the centre of the vortex. Hurricane air flow moves counter-clockwise in the Northern Hemisphere and clockwise in the Southern Hemisphere.


			When a hurricane fades away. A hurricane is essentially a massive system of circulating clouds, winds and thunderstorms. It is an amazing spectacle seen from a satellite image. It is a white vortex in a blue sea. It is a snow white spinning top twirling around its centre, the “eye” of the hurricane, but downwards, it can devastate anything in its path and people hit by a hurricane usually pray that it will stop as soon as possible. As a matter of fact, a hurricane is a self-propagating system until it runs out of warm water. Hurricanes usually fade away slowly as the latent heat of evapouration fails. This situation occurs when the source of warm moist air decreases as a hurricane moves to different latitudes closer to the Poles or over cool water or land, where it gradually loses energy. However, this does not occur when a hurricane moves over pieces of land such as small islands, as warm moist water around them keeps on feeding it. In many cases, a hurricane gradually weakens until it becomes a tropical storm or, if it reaches higher latitudes, it can turn into an extra-tropical cyclone, called simply a depression. Extra-tropical cyclones are the largest possible displacement for atmospheric vortices and can have a diameter of thousands of kilometres. They do not usually have very strong winds but, anyway, they can reach considerable speed. In the last few years, there has been an increase in the number of strong extra-tropical cyclones even in northwestern Europe, due to the effects of global warming on our planet.


			How a hurricane moves. Hurricanes have something in common: after forming, their tracks move pole ward. For example, at first, hurricanes forming over the Atlantic Ocean swing slowly pole ward and after a few days, in which they move roughly from east to west, they drift northwards. It is the opposite in the Southern Hemisphere. They can even travel 1500 km (900 miles) per day following a curved path. Hurricanes rarely deviate from their paths but sometimes they can change direction and even describe circling deep tiny central eyes around a particular area. When this happens, the storm may last much more than usual over this area so that people living there could really think that the God of Storms is persecuting them!


			Damages. The intensity of a hurricane is measured on a scale from 1 (weakest) to 5 (strongest). In the first category, wind speed is 120 km/h (70mph) or over, whereas in the fifth category wind speed can be over 250 km/h (155mph) as the rarest and strongest winds are involved. As hurricanes get closer to coasts, there may be a sudden sea level rise, even up to 5/6 metres (16/20 feet) above normal water level, caused by very strong winds. As waves propagate over the new sea surface, they further increase sea level, which can inundate flat low-lying coastal and inland areas for tens of kilometres. This is the reason why hurricanes will mostly leave death and damage in the coastal areas. On the contrary, sudden heavy rainfall (up to and over 50 cm/20 inches) can cause rivers and streams to overflow in the mountains.


			Important. There has been an increase in the number of hurricanes all over the world and this is likely due to global warming as the surface of the world’s tropical oceans has become warmer by 0.25/0.5 of a degree Celsius in the last few decades. This is the reason why hurricanes are expected to get more powerful, more frequent and to affect larger areas in the future.


			How to forecast a hurricane. Hurricanes need bad weather to develop; they come from storms. Once a depression (or a tropical storm) has been spotted, it is possible to follow its path and development. Nowadays, the exact position of a hurricane can be located thanks to artificial satellites supplied by the meteorological service. Moreover, there has been a significant improvement in prevention and warning systems, which have become more and more reliable and accurate, providing people with useful information and advice in areas where hurricanes can strike. These effective communication systems have drastically reduced the number of deaths from hurricanes, even though damage to properties and things is still extensive, mostly in coastal areas.


			Good news. After dealing with the most technical aspects of hurricanes and pointing out their destructive powers, now there is room for two positive remarks. It is time for you to sigh with relief! Firstly, hurricanes are periodic, therefore it is possible to speak of a hurricane season, and to predict when they could hit a specific area. Secondly, hurricanes usually follow a sort of “highway”, covering the same macro zones in 99% of cases, and rarely deflect, so what about learning where these areas are?


			The map. Thanks to the data supplied by the NOAA (which stands for the National Oceanic and Atmospheric Administration), the world map of hurricanes has been drawn up. It shows the paths of the hurricanes that have struck Earth in the last 150 years. As you can see, they tend to move within two parallel horizontal bands. Consequently, there are large areas all over the world that will never be hit by a hurricane. If you look at the map carefully, you will realise that, actually, there are not many continental areas that can be affected by a hurricane, and that the most damaged areas are coastal regions, even though hurricanes cannot bring damaging winds several kilometres inland. Moreover, you can see that hurricanes can develop over many basins from which cyclones are generated in different periods of the year. The dark squares, on the map, correspond to each basin and they also define the period of time they are active in a year. Besides, they show their highest peak activity. The different basins have been numbered from 1 to 7. As mentioned above, there are five types of hurricanes according to different wind speed:




			

					Category 1, with speed wind ranging from 121 to 152 km/h (75/95mph), where minor damage can be expected.


					Category 2, with speed wind ranging from 153 to 176 km/h (95/109mph), where moderate damage can be expected.
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The Tundra Climate is characterised by cold
winters, cool summers and little precipitation.
Average annual temperature is lower than
0°C (32°F), it rises only in the warmest month
but its average temperature is never greater
than 10°C (50°F). The typical “Tundra”
vegetation consists of algae, lichens and mosses.
’Tundra” comes from the Finnish word “Tunturia”
meaning “Treeless Plain”.

A good example of the Tundra Climate is
Aputiteq, in Greenland. Steady precipitation
throughout the year, with a few peaks in summer.
In this period, the mean monthly day temperature
ranges from 2°C (36°F) to 5°C (41°F) and from
-2°C (28°F) to 0°C (32°F) at night. In winter,
the mean monthly day temperature of the
coldest months ranges from -7°C (19°F) to
-8°C (17F) and from -15°C (5°F) to -16°C (3°F)
at night.
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This climate is the coldest of all. The mean
monthly temperature is generally below 0°C (32°F)
and vegetation is absent. The coldest temperature
ever recorded on earth was - 91.5°C (132.7°F)
at the Vostok Research Station, in Antarctica.

The area surrounding Davis Station in Antarctica
is a good example of this climate, which is also
called Snow and Ice Climate. Little precipitation
all year. In the two months that are less cold,
the mean monthly day temperature ranges
from 0°C (32°F) to +5°C (41°F) and from
-5°C (23°F) to 0°C (32°F) at night. The average
temperature of the coldest months ranges from
-10°C (14°F) to -15°C (5°F) during the day
and from -15°C (5°F) to -21°C (-6°F) at night.
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The Boreal Forest Climate (characterised by

warm summers) has short summers and very

long winters, but not a dry season. Rainfall
is distributed throughout the year. Here you

will find the temperate Deciduous Broadleaf
Forest, which is made up of birches, beech-trees,
oaks and poplars.

Stockholm, in Sweden, experiences this kind
of climate. Rainfall, not heavy but steady,
is distributed throughout the year, from 5 to 7 cm
(2 to 2.8 inches) a month. The mean monthly
day temperature of the warmest month ranges
from 20°C (68°F) to 22°C (72°F) and from
12°C (54°F) to 14C (57°F) at night. On the
contrary, the mean monthly day temperature
of the coldest month drops to -1°C (30°F)
and to -5°C (23°F) at night.

MONTHLY RAINY DAYS
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The Boreal Forest Climate (characterised by
short cool summers and cold winters) has
very long and cold winters. There is not a
dry season and rainfall, which is very low,
occurs mostly in summer. Vegetation is made
up of Deciduous Broadleaf Forest able to
handle low temperatures, like birches.

A good example of this type of climate is

Fairbanks, in Alaska, USA. Rather poor

rainfall occurs throughout the year but mostly
in summer, from 4 to 5cm (1.60 to 2 inches)
amonth, when the mean monthly day temperature

ranges from 15°C (60°F) to 22°C (72°F) and
from 3°C (37°F) to 10°C (50°F) at night.
The mean monthly day temperature of the

coldest month drops to -19°C (-21°F) and to

-28°C (-18°F) at night.
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Humid Subtropical Climate (with very hot
summers) areas do not have a dry season
and are characterised by heavy rainfall both
in summer and winter.

Matsu, in Japan, is a location which experiences
this kind of climate. In the hottest months,
the mean monthly day temperature ranges
from 26°C (79°F) to 31°C (88°F) and from
18°C (64°F) to 23°C (73°F) at night, while
in the coldest months, it ranges from 7°C (45°F)
to 10°C (50°F) during the day and from
1°C (34°F) to 4°C (39°F) at night. Heavy
rainfall occurs all year long but the peaks are
in the dry season, with 20/25cm (8 to 10 inches)
a month.
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MONTHLY RAINFALL VALUES

The Mediterranean Climate (with very hot
summers) is characterised by dry summers
and by mild winters. Most of the rainfall usually
occurs in the dry season in almost all the other
kinds of climates, but here, there are rainy
winters and at least two consecutive dry months
during the summer. The disadvantage is that
plants cannot survive the months of low rainfall.

Beja, which is situated in the south of Portugal,
is a good example of the Mediterranean Climate,
being characterised by very hot summers.
Rainfall is absent in July and August. The
mean monthly day temperature is about
30/33°C (86/91°F) and about 15/16°C (59/61°F)
at night. In the coldest season, rainfall can
reach 8 cm (3 inches) a month and the mean
monthly day temperature ranges from
14/16°C (57/61°F) to 6/8°C (43/46°F) at night.

MONTHLY RAINY DAYS
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The Mediterranean Climate with warm summer
is characterised by dry summers and mild
winters too. It rarely frosts in winter but there
are at least two consecutive dry months during
the summer, which is a disadvantage for
agriculture.

Genoa, in Italy, has this kind of climate. Rainfall
is low in summer, when the mean monthly
day temperature is 24/27°C (75/81°F) and
18/21°C (64/70°F) at night. The average day
temperature in the coldest month drops to
11°C (52°F) and to 5°C (41°F) at night, owing
to more rainfall.
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The Oceanic Climate can be considered as
an extension of the Tropical Monsoon Climate;
it has dry winters. Rainfall mostly occurs in
summer, which is the best condition for agriculture.
Large ranges of temperature between night
and day.

The Oceanic Climate can be found in Mwinilunga,
in Zambia, Africa, where mean monthly rainfall
is from 20 to 27 cm (8 to11 inches), concentrated
mostly in summer as mentioned above. In summer,
the mean monthly day temperature ranges
from 27°C (81°F) to 31°C (88°F) and from
14°C (57°F) to 17°C (63°F) at night. In the
coldest months, the average temperature
drops to 26/27°C (79/81°F) during the day
and to 6/10°C (43/50°F) at night.
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The Oceanic Climate (with warm summers)
has dry winters too. Rainfall mostly concentrates
in summer. Great ranges of temperature between
night and day, mostly in areas far away from
the sea.

Mexico City (the capital of Mexico) is an
example of this kind of climate where rainfall
occurs only in summer, 15/19cm (6 to 7 inches)
a month and the mean monthly day temperature
ranges from 23°C (73°F) to 27°C (81°F) and
from 11°C (52°F) to 13°C (55°F) at night.
In the coldest and driest months, the mean
monthly day temperature drops to 21/23°C
(70/73°F) and to 7/9°C (45/48°F) at night.
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The Hot Semi-arid (Steppe) Climate occurs
on the periphery of the deserts, where annual
rainfall is low and vegetation is limited to
some grasses and herbs.

Kayes, in Mali, Africa, experiences the Hot
Semi-arid (Steppe) Climate. It has a dry and
a wet season, which is characterised by heavy
rainfall. During the hottest months, the mean
monthly day temperature ranges from 35°C (95°F)
to 42°C (108°F), and from 25°C (77°F) to
28°C (82°F) at night, while in the coldest
months, it ranges from 32°C (90°F) to 35°C (95°F)
during the day and from 16°C (61°F) to
20°C (68°F) at night.
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The Cold Semi-arid (Steppe) Climate is usually
found next to “cold desert” areas. Annual
rainfall is low and only a few grasses and
herbs survive, just like in the Hot Semi-arid
Climate.

Amarillo, in Texas (USA) is a good example
of this kind of climate, where annual rainfall
is low and the highest peak is during the hot
season, about 7 cm (2.8 inches) per month.
The mean monthly day temperature in the
hottest months ranges from 23°C (73°F) to
33°C (91°F) and from 13°C (55°F) to 18°C (64°F)
at night, while, in the coldest months, it ranges
from 9°C (48°F) to 13°C (55°F) in the day
and from -6°C (21°F) to 0°C (32°F) at night.
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In the Hot Desert Climate, evaporation exceeds
precipitation, so the soil is dry and sandy.

CLIMATE
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Many areas receive no rainfall in some years.

There is huge range of temperature between
night and day

A good example of the Hot Desert Climate
can be Kharga, in Egypt. Here, rain rarely
falls over one year. In the hottest months,
the mean monthly day temperature ranges
from 35°C (95°F) to 40°C (104°F) and from
17°C (63°F) to 20°C (68°F) at night, while
in the less hotter months, the mean monthly
day temperature can drop to 22/24°C (72/75°F)
and to 6/8°C (43/46°F) at night.
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The Cold Desert Climate has very dry soil.

There are not quite large ranges of temperature
between night and day. In some of the regions
with this kind of climate, temperatures can drop
to several degrees below zero in wintertime.

A good example of this kind of climate is
Agbaytal in Uzbekistan, where rainfall is
very low and the mean monthly day temperature,
in the hottest months, ranges from 30°C (86°F)
to 36°C (97°F) and from 18°C (64°F) to
22°C (72°F) at night. On the contrary, in January,
which is the coldest month, the mean monthly
day temperature drops to 0°C (32°F) and
-10°C (14°F) at night.

CLIMATE

MONTHLY RAINY DAYS






OEBPS/Images/image012ENG.jpg
SAVANNA CLIMATE

(WITH WET AND DRY SEASONS)

MONTHLY RAINFALL VALUES

..






OEBPS/Images/image030ENG.jpg
19 HUMID CONTINENTAL CLIMATE

(WITH WARM SUMMERS)

MONTHLY RAINFALL VALUES

The Humid Continental Climate (characterised
by hot summers) has long, dry and very cold
winters. Rainfall occurs mainly in summers.

As for vegetation, there are coniferous trees.

These species can survive through extreme
cold weather, like red firs, evergreen trees with
needle-like leaves, which can be more than
90m (295 ft) high.

Vladivostok, in the Russian Federation,
experiences this kind of climate. Rainfall is
very poor during the coldest months and is
concentrated in summertime, from 10 to 14 cm
(4 to 5.5 inches) a month. In this season, the
mean monthly day temperature ranges from
20°C (70°F) to 26°C (79°F) and from 12°C (54°F)
to 15°C (60°F) at night. The average temperature
of the coldest month is -8°C (18°F) in the day
and -21°C (-6°F) at night.

MONTHLY RAINY DAYS
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This climate, like other minor types of Moist
Continental Mid-Latitude Climates, has poor
rainfall and mostly concentrated in summer,
while winter is very cold and dry. The most

common type of vegetation is Coniferous Forest,
able to survive very cold temperatures, such
as red firs, evergreen trees with needle-like
leaves that can be over 90m (295 ft) high.

A good example of Subarctic Climate with
short cool summers and cold winters is Kalakan,
in the Russian Federation. Rainfall is concentrated
in summer, when the mean monthly day
temperature ranges from 20°C (68°F) to
24°C (75°F) and from 5°C (41°F) to 9°C (48°F)
at night. On the contrary, in winter, there is
no significant rainfall and the mean monthly
day temperature drops to -20/-26°C (-4/-15°F)
and to -38/-48°C (-36/-54°F) at night.
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The Boreal Forest Climate (characterised by
hot summers) has short summers, long winters
and no dry season. Rainfall, which is low,
is distributed throughout the year, but mostly
in summer. Vegetation is not only made up
of coniferous plants but also of those usually
to be found in temperate climates, such as
beech trees, oaks and poplars.

A good example of Boreal Forest Climate
(with hot summers) is Peoria in Illinois, USA.
Rainfall is distributed throughout the year
but mostly in summer, from 8 to 10 cm
(3 to 4 inches) a month, when the mean monthly
day temperature ranges from 25°C (77°F) to
30°C (86°F) and from 15°C (60°F) to 18°C
(64°F) at night. On the contrary, the coldest
mean monthly day temperature drops and
ranges from -1°C (30°F) to 5°C (41°F) and
from -10°C (14°F) to -5°C (23°F) at night.
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The main feature of the Boreal Climate
(characterised by very hot summers) is
summer without any precipitation. Moderate
rainfall occurs in winter.

Tabriz, in Iran, experiences this type of climate.
In summertime, without any significant rainfall
the mean monthly day temperature ranges from
29°C (84°F) to 34°C (93°F) and from 15°C (60°F)
to 19°C (66°F) at night. Rainfall occurs only
in wintertime, from 2.5 to 5cm (1 to 2 inches)
a month. In the coldest month, the average
temperature is +1°C (34°F) during the day,
and -7°C (19°F) at night.
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The Boreal Climate (characterised by cool
summers) has dry summers, similar to the
Boreal Climates. Precipitation is low and
occurs in the cold season. This type of climate is
very rare and can only be found in small areas.

Akureyri, in the North of Iceland, has this

type of climate. In summertime, when rainfall

is very low, the mean monthly day temperature
ranges from 10°C (50°F) to 14°C (57°F) and
from 5°C (41°F) to 7°C (45°F) at night.
Precipitation, mostly as snow, is just a little

bit higher in wintertime, from 3 to 6cm

(1.20 to 2.5 inches) a month. In the coldest
month, the average temperature is +1°C (34°F)
during the day and -6°C (21°F) at night.
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In Humid Continental Climates (characterised
by very hot summers), poor precipitation
occurs in summer. Winter, which is very long
and cold, is a dry season.

A good example of this kind of climate is
Shenyang in China, where, in summer, the
mean monthly day temperature ranges from
25°C (77°F) to 30°C (86°F) and from 15°C (60°F)
to 20°C (70°F) at night, while in the coldest
months, it ranges from -5°C (23°F) to 0°C (32°F)
during the day and -16°C (3°F) to -10°C (14°C)
at night. Low rainfall occurs only in summer,
from 10 to 16cm (4 to 6 inches) a month.
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The Humid Subtropical Climate (with warm
summers) does not have a dry season and
rainfall occurs both in summer and in winter.
The average temperature of the hottest month
is lower than 22°C (72°F).

De Bilt, in the Netherlands, is a good example
of this kind of climate, where rainfall is steady
throughout the year, 7cm (2.8 inches) a month.
In the warmest months, the average day
temperature is from 20°C (68°F) to 26°C (79°F)
and from 10°C (50°F) to 14°C (57°F) at night,
while in the coldest months, it drops to 4/6°C
(39/43°F) during the day and -2/+0°C (24/32°F)
at night.

MONTHLY RAINY DAYS
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Humid Subtropical Climate (characterised
by short cool summers and cold winters)
areas are few, small and with no dry season.
Steady rainfall both in the summer and winter
seasons.

Punta Arenas, in Chile, is a good example of
this kind of climate, where rainfall is low
and steady all year, about 3cm (1.20 inches)
a month. During the short summer, the mean
monthly day temperature is from 13°C to
15°C (55 to 59°F) and from 6° to 7°C (43 to 45°F)
at night, while in the coldest months, it drops
to 2/4°C (36 to 39°F) during the day and to
-1/+2°C (30 to 30°F) at night.
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Ladies and Gentlemen, this is the climate
of the never-ending summer! It has high
quantities of rainfall throughout the year and
often follows the same daily weather pattern;
it often rains at the same time every day.
Tropical rainforest (also rain forest) develops
in this kind of climate, where 80% of the
world’s biodiversity (the diversity of plant
and animal species) is found.

St. Helena, in Venezuela, is a good example of
Equatorial Climate, where the mean monthly day
temperature is about 30°C (86°F) and 18°C (64°F)
at night year round. Rainfall is usually heavy
and frequent all through the year. The highest
peak is from April to August, when mean monthly
rainfall is about 20cm (8 inches).

MONTHLY RAINY DAYS
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