Chapter 2

The Water Planet
· The Shape of the Earth

· General characteristics

· Earth has a mean or average radius of 6371 km (3959 mi)

· Polar radius is 6356.9 km (3950 mi)

· Equatorial radius is 6378.4 km (3963 mi)

· Radii not the same because the earth is not a perfect sphere

· As Earth spins, it tends to bulge at the equator

· Landmass distribution

· Earth’s surface is slightly depressed at the South Pole and in the middle of the Northern Hemisphere where landmasses are concentrated

· Earth’s surface is slightly elevated at the North Pole and in the middle of the Southern Hemisphere

· Concentration of the landmasses and the earth’s rotation causes the earth to have a very slight pear shape

· Even with these very slight elevations and depressions, the earth is nearly a perfect sphere
· Surface characteristics
· The highest point is Mount Everest, with an elevation of 8840 m (29,000 ft)
· The lowest point is at the bottom of Challenger Deep in the Marianas Trench, with a depth of 11,000 m (36,000 ft)
· When compared to the average radius of the earth, the elevation-radius ratio is 0.00139 for Mt. Everest and 0.00173 for Challenger Deep

· Location Systems
· Latitude and Longitude

· We find our location in the modern world using road maps, addresses, and building numbers

· To determine a position or location on the earth’s surface, we use a grid of reference lines that cross at right angles or latitude and longitude
· Latitude

· Longitude

· Chart Projections
· Charts and maps show the earth’s surface on a flat or 2-D plane
· Maps – 

· Charts – 

· A 2-D map or chart will give you a distorted image since the earth is not flat
· Maps are made by “projecting” the features and latitude/longitude grid onto a surface  
· There are three basic types: (see fig 2.11)
· Cylindric

· Conic
· Tangent Plane

· Mercator Projection
· Topographic Map – 

· Bathymetric Charts – 

· Time
· Longitude lines rotate 360º in 24 hours
· Time zones are generally set 15º apart and referenced to Greenwich Mean Time (GMT), Universal Time (UT) or Zulu Time, which are all referenced to the Prime Meridian
· Modern Navigation

· Chronometers
· Highly accurate clocks used by navigators to determine longitude

· Calibrated or reset by broadcast time signals

· Radar – 

· Loran –
· Satellite navigation – 

· Global Positioning System (GPS)

