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THE EARTH SURFACE

In this session, we shall be discussing another crucial components of the earth surface. The size of the earth shall be of interest to us, this session shall give us a clear account of the size of the earth as well as the shape of the earth and proofs that justifies the sphericity of the earth.

The Earth

Earth, with an average distance of 92,955,820 miles (149,597,890 km) from the sun, is the third planet and one of the most unique planets in the solar system. It formed around 4.5 to 4.6 billion years ago and is the only planet known to sustain life. This is because of factors like its atmospheric composition and physical properties such as the presence of water over 70.8% of the planet allow life to thrive.
Earth is also unique however because it is the largest of the terrestrial planets (one that have a thin layer of rocks on the surface as opposed to those that are mostly made up of gases like Jupiter or Saturn) based on its mass, density, and diameter. Earth is also the fifth largest planet in the entire solar system.
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Fig. 3.1. The Earth
The Earth's Size

The size of Earth, like the size of all of the celestial bodies, is measured in a number of parameters including mass, volume, density, surface area, and equatorial/polar/mean diameter. As the largest of the terrestrial planets, Earth has an estimated mass of 5.9736 × 1024 kg. Its volume is also the largest of these planets at 108.321 × 1010km3. The size of the earth was first accurately measured in about 200 B.C. by Eratosthenes who determined the circumference of the earth from the difference in altitude of the mid-day sun at Alexandrian and Syene. The circumference of the earth at equator is approximately 40,085 kilometers. 

In addition, Earth is the densest of the terrestrial planets as it is made up of a crust, mantle, and core. The Earth's crust is the thinnest of these layers while the mantle comprises 84% of Earth's volume and extends 1,800 miles (2,900 km) below the surface. What makes Earth the densest of these planets, however, is its core. It is the only terrestrial planet with a liquid outer core that surrounds a solid, dense inner core. Earth's average density is 5515 × 10 kg/m3. Mars, the smallest of the terrestrial planets by density, is only around 70% as dense as Earth.
Earth is classified as the largest of the terrestrial planets based on its circumference and diameter as well. At the equator, Earth's circumference is 24,901.55 miles (40,075.16 km). It is slightly smaller between the North and South poles at 24,859.82 miles (40,008 km). Earth's diameter at the poles is 7,899.80 miles (12,713.5 km) while it is 7,926.28 miles (12,756.1 km) at the equator. For comparison, the largest planet in Earth's solar system, Jupiter, has a diameter of 88,846 miles (142,984 km). 

The atmospheric pressure at the surface is 101.325 kPa, average temperature is 14°C, the axial tilt is approximately 23°, and it has an orbital speed of 29.78 km/s. Earth orbits with a perihelion of 147,098,290 km, and an aphelion of 152,098,232 km, making for a semi-major axis of 149,598,261 km. Even though we need oxygen to survive, it is the second most abundant component of Earth’s atmosphere. Nitrogen accounts for 78% of the gases in the atmosphere and oxygen occupies 21%.

The Shape of the Earth
There are several school of thought about the shape of the earth, the flat Earth model is an archaic conception of Earth's shape as a plane or disk. Many ancient cultures subscribed to a flat Earth cosmography, including Greece until the classical period, the Bronze Age and Iron Age civilizations.

The idea of a spherical Earth appeared in Greek philosophy with Pythagoras (6th century BC), although most pre-Socratics (6th–5th century BC) retained the flat Earth model. In the early fourth century BC Plato wrote about a spherical Earth, and by about 330 BC his former student Aristotle provided evidence for the spherical shape of the Earth on empirical grounds. Knowledge of the spherical Earth gradually began to spread beyond the Hellenistic world from then on.

In ancient times, people believed that the earth is flat and that one will fall off the edge of the earth if one sailed too far into the ocean. Today, the evidence that the earth is spherical and that one travel around it is overwhelming and most educated people have now widely accepted the fact that the earth is spherical. The earth is not a perfect sphere as it is somewhat flattened like an orange at its North-most point (the North Pole) and at the Southern extremity. The peculiar shape of the earth, a sphere flattened at the “top” and “bottom” is called “Geoid” see fig 3.2; man is usually unaware that the earth is spherical because he can see only limited area of the earth at a time and because of the degree of curvature is small over a restricted area. Besides, irregularities in the surface configuration of the earth such as hills, mountains and valleys tend to mask the spherical shape.

[image: image3.jpg]



Fig. 3.2. The Shape of the Earth
THE EVIDENCE / PROOFS OF THE EARTH SPERICITY
There are many profs that confirms the spherical nature of the earth, the following under listed points are some of them.
1. Circumnavigation of the Earth 

The first irrefutable proof that the earth is spherical came from voyages of discovery by Ferdinand Magellan and his crew. They were the first to travel around the world from 1519 to 1522 and proved beyond reasonable doubt that the earth is spherical. No traveller going around the world by land or sea has ever encountered an abrupt edge, over which he would fall. Modern air routes and ocean navigation are based on the assumption that the earth is round. 
2. Sun Rise and Sun Set 

It is the common knowledge that different parts of the world experience sun rise and sun set at different times, as the earth is spherical, only one half of the globe can be exposed to the rays from the sun at a time. The remaining part of the half which is shielded from the suns rays will be in darkness. However, as the earth rotate from west to east, places in the east experience sun earlier (sun rise) than places in the west. Also places in the west see sun later (sun set) than places in the east. Hence, the whole earth will experience sun rise and sun set at the same time if the earth is flat.

3. Ship’s Visibility
If a ship, still far away at sea, is watched approaching harbor using a telescope, one will first observe the funnel from which smoke is coming out and lastly the entire body of the whole ship. This clearly suggests that the surface of the sea has a curved outline which is a part of a sphere. If the earth were flat, the whole ship will be seen at once.

4. The Circular Horizon
The horizon is the circle in which earth and sky appears to meet as seen from a ship at sea, a high cliff or aeroplane is curved. The curvature is undoubtedly a part of a sphere indicating that the earth is spherical in shape, usually, it will be observed that the curved outline of the horizon becomes more pronounced (i.e. circular) as the elevation of the observer increases. This would not have been so if the earth is flat.

5. Aerial / Space Photographs
The photographs of the earth taken from high altitude space crafts and satellites clearly show the curve edge of the earth and proved that the earth is spherical. This is the most recent proof of the earth Sphericity of the earth. 
6. Planetary Bodies
When the sun, moon, stars and other planetary bodies are view from an angle, they are all circular in outline. So, the earth cannot be an exception. 

7. Driving Poles of Equal Length of the Earth
Three poles of equal length driven at the same depth in a level ground were found to have at the centre of the pole projected slightly above the pole at either side because of the curvature of the earth. If the earth is flat, all the poles would have the same height.

8. The Lunar Eclipse 

During lunar eclipse, the shadow cast by the earth on the moon during a lunar eclipse is always circular. It takes the outline of an arc of a circle, only a sphere, like the earth can cast such a circular shadow. 
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