
Measuring Earth
Review



Models

‣Models are small copies of an object or a system used for closer studies.

‣Types of models include:

‣Physical (a globe)

‣Laboratory (an experiment) - simulations

‣Mental (the solar system, in your mind)

‣Mathematical (formulas or equations)

‣Graphic (graphs and charts)



What is the shape of the 
Earth?



It is almost perfectly round.



How Do We Know the Earth is 
Round?

Photographs of 
Earth from space



The “Sinking Ship Illusion”
The observation of ships sinking in the distance as they travel 

past the horizon



The similarity of the pull of gravity at all points on 
the Earth’s surface

Equal pull (force) in all 
directions.

Unequal pull (force). 



The shadow of the Earth on the moon during 
Lunar Eclipses



Different angles of 
the horizon to 
Polaris as you 

travel North or 
South



 Sunrise and Sunset
AM    The sun hits the tops 

of mountains first and the 
valleys last.

PM     The Sun will hit your 
roof top while the first 
story can’t see the sun 
any more.



Best Scale Model 
of Earth

The earth is almost perfectly round; and almost 
perfectly smooth.

So the best model would be like a 

billiard ball or a ping pong ball.



What is wrong with these models?

Bumps are too BIG



On an Earth Model - Oceans have no depth and 
Mountains have no height compared to the diameter of 

the Earth



The true shape of the earth is an oblate 
spheroid. Slightly wider at the equator.

12,756 km

12,714 km



Oblate Sphere
This is caused by the earth’s 

rotation.



Gravity on an Oblate Sphere

The closer to the center of the 
mass the greater the pull of 
gravity (the more you weigh)







Coordinate System
‣Grid system of imaginary lines

‣Allows us to find specific locations on Earth.

‣Based on the Earth’s rotation.

‣Latitude, then Longitude (alphabetically).

‣Expressed in degrees, minutes (60 to a degree), 
seconds.





Latitude
(side to side, like the rungs of a ladder)

‣The distance, in degrees,
north or south of the equator
‣Equator=0° latitude

‣North Pole=90° north latitude

‣South Pole=90° south latitude

NEVER INTERSECT = called PARALLELS





Measuring Latitude

‣ In the northern hemisphere (north 

of the equator), we can determine 

our latitude by measuring the 

altitude of the star Polaris (the 

North Star).

ALTITUDE = LATITUDE



Longitude
(Pole to Pole, “Long Lines”)

‣The distance, in degrees, east or west of the Prime 
Meridian, which passes through Greenwich, England
‣Prime Meridian = 0° longitude
‣Increases to 180° to the east and west
‣The International Dateline = 180° longitude





Measuring Longitude
‣Use a chronometer, a very accurate clock displaying 
the time at the Prime Meridian.

‣Earth spins at 360° every 24 hours, which is equal to 
15° per hour.

‣By comparing the time where you are to the time at the 
Prime meridian, you can determine how far east or 
west of the Primer Meridian you are.



Longitude &Telling Time
‣All points along the same longitude line are the same time.

‣Every 15 degrees = 1 hour.

‣As you go East Time does increase (later in the day).

‣As you go West Time does become less (earlier).
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Review- How To Determine Latitude and 
Longitude

1 Latitude and Longitude is measured in degrees and minutes

2 1 degree equals 60 minutes

3 On maps, 60 minutes are divided into increments of 15, 30, 45 
minutes

4 Latitude value is written first and Longitude value is written 
second

5 Example:  42 degrees North, 77 degrees 30 minutes West



Mapping Fields and 
Topographic Maps



‣A field is a map upon which something is measured

‣ Isolines connect points of equal value on a map 

‣equal temperature- isotherms

‣equal pressure- isobars

‣equal elevation- contour lines

‣Concentration of chemicals

‣Anything else for which you can get a value.

Fields



Isobars measure Pressure



P.S./E. Sci.–Jan. ’04 [11] [OVER]

44 The field map below shows air temperature measurements, in degrees Celsius, taken at the same elevation
within a closed room. Two reference points, A and B, are shown.

Which temperature field map shows correctly drawn isotherms?
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1. Isolines connect points of equal value. Draw Xs to show points prior to 
drawing the connecting line.

6 Rules for Drawing Isolines
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6 Rules for Drawing Isolines
2. Isolines are gentle, curving lines - no sharp corners.



Isolines must 
connect back to 
themselves or 
run-off the map

6 Rules for Drawing Isolines
3. Isolines are always closed curves even though the map might only show part of 
it.



6 Rules for Drawing Isolines
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44 The field map below shows air temperature measurements, in degrees Celsius, taken at the same elevation
within a closed room. Two reference points, A and B, are shown.

Which temperature field map shows correctly drawn isotherms?
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4. Isolines NEVER cross! 
(This would mean that one point has two different values.)



6 Rules for Drawing Isolines
5. Isolines usually are parallel. 



6 Rules for Drawing Isolines
6. They must always maintain the same interval between them.



Topographic Maps
‣Also called a contour map

‣a 2-dimensional map showing 
  3-dimensional features

‣shows elevations 



Contour Interval
‣Contour Interval - the difference in 
elevation between adjacent 
contours. 
‣Each contour line must maintain the 
same difference from the line before 
and after (with the exception of a 
depression).



Base your answers to questions 51 and 52 on the diagrams below. The top diagram shows a depression and
hill on a gently sloping area. The bottom diagram is a topographic map of the same area. Points A, X, and Y are
locations on Earth’s surface. A dashed line connects points X and Y. Elevation is indicated in feet.

51 What is a possible elevation of point A?  [1]

52 On the grid in your answer booklet, construct a topographic profile along line XY,
by plotting a point for the elevation of each contour line that crosses line XY. Points
X and Y have already been plotted on the grid. Connect the points with a smooth,
curved line to complete the profile.  [2]
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Part B–2

Answer all questions in this part.

Directions (51–64): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.

Depressions - holes in the Earth’s surface, shown with 
hachured lines and are equal to the last contour line.

Same Elevation



Depression 
lines



Stream Flow
‣Always downhill

‣When contours cross a stream they form a "V" shape where they 
cross. The bottom of the "V" points to higher elevations and the 
source of the stream.

Base your answers to questions 64 and 65 on the topographic map shown below. Points A, B, C, and D are
reference points on the map. Elevations are measured in meters.

64 On the grid provided in your answer booklet, construct a topographic profile along line
AB, by plotting a point for the elevation of each contour line that crosses line AB and
connecting the points with a smooth, curved line to complete the profile.     [2]

65 Calculate the gradient of Long Creek between points C and D and label the answer
with the correct units.    [2]
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Part C

Answer all questions in this part.

Directions (64–77): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.



The closer contours are together, 
     the steeper the slope. 

    The further apart contours are, 
     the flatter the terrain. 



Contour lines 

point upstream

(bottom of“V) 

Index 
Contours

(Every fifth line 
and it is darker)

Steep Slope
(closer lines)



Profiles

‣A side-view or cross section 
of the features shown by the 
map.

‣Can be constructed simply 
with any topographic map.







Profile of A-B



54



55



Gradient
Gradient is slope (how steep is the hill?)

Gradient=(change in elevation between two points)

                   (the distance between two points)

less gradient more gradient



Page 1 ESRT



Gradient
Contour Interval = 20 m

Elevation of Y = 300 m

Elevation of X = 380 m

     Difference (Change) = 80m

Distance between X & Y = 2 km

 Grad. = 80 m/2 km = 40 m/km

28 The fossil below was found in surface bedrock in
the eastern United States.

Which statement best describes the formation of
the rock containing this fossil?
(1) The rock was formed by the metamorphism

of sedimentary rock deposited in a terrestrial
environment during the Cretaceous Period.

(2) The rock was formed by the compaction and
cementation of sediments deposited in a ter-
restrial environment during the Triassic Period.

(3) The rock was formed by the compaction and
cementation of sediments deposited in a
marine environment during the Cambrian
Period.

(4) The rock was formed from the solidification
of magma in a marine environment during
the Triassic Period.

29 The diagram below shows an index fossil found in
surface bedrock in some parts of New York State.   

In which New York State landscape region is this
gastropod fossil most likely found in the surface
bedrock?
(1) Tug Hill Plateau
(2) Allegheny Plateau
(3) Adirondack Mountains
(4) Newark Lowlands

30 The topographic map below shows a hill. Points X
and Y represent locations on the hill’s surface.
Elevations are shown in meters.

What is the gradient between points X and Y?
(1) 40 m/km (3) 100 m/km
(2) 80 m/km (4) 120 m/km
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