Exploring the Dynamic Earth

Introduction

Working with large numbers
Some of the numbers you will work with in these investigations are quite large.
When talking about the amount of water in the ocean or the energy of an
earthquake or hurricane, you routinely use values in the billions or even trillions.
Where possible, ArcGIS has been modiﬁed to make these very large and very
small numbers easier to read. For example, in the Statistics Report window shown
at left, the total area is given as  million, rather than 
square kilometers.
Occasionally, you will need to convert millions to billions or thousands, or vice
versa. For example, to convert the Mean value in the window at left from millions
to billions, move the decimal point three places to the left. To go from millions to
thousands, move the decimal three places to the right.
72700 thousand = 72.7 million = 0.0727 billion

Rounding
For example, if your number is
319,740,562.85
To round to the nearest ten million:
• Find the ten millions digit (1).
• Look at the number to its right (9). Because it
is between 5 and 9, add one to the ten millions
digit to make it 2.
• Change the whole numbers to the right of
the ten millions digit to zeros and drop the
decimal point and everything to its right. The
result is 320,000,000.
Rounding to the nearest…
…million (1,000,000) = 320,000,000
(adding 1 to 319 gives 320)
…hundred thousand (100,000) = 319,700,000
…ten thousand (10,000) = 319,740,000
…thousand (1,000) = 319,741,000
…hundred (100) = 319,740,600
…ten (10) = 319,740,560
…one (1) = 319,740,563
…tenth (0.1) = 319,740,562.9
To round to the nearest 0.1 million:
• Find the 0.1 millions digit (7). This is also
called the hundred thousands digit.
• Look at the number to its right (4). Because it
is between 0 and 4, do not add one to the 0.1
millions digit.
• Insert the decimal point in the proper location.
The result is 319.7 million.

Most of these numbers are approximations, so it does not make sense to be overly
precise when you are calculating or recording them. Look at the number written
below, and the place value of each of the digits. Face it—when you are talking
about nearly  billion of something, who cares about hundred-thousandths, or
even tens of millions?
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Rounding examples

148,753,982,067.95249
Throughout these investigations, you will be asked to round answers to a
particular value and number of decimal places, such as “Round your answer to
the nearest . million.” Rounding numbers is simple, if you follow these steps.
Examples are shown at the left.
• Look only at the numeral to the right of the place value you are rounding
to. For example, when rounding to the nearest thousand, look only at the
numeral in the hundreds place.
• If the numeral to the right is -, do not change the number you are
rounding to. If the number to the right is -, add one to the number you
are rounding to.
• Change whole numerals to the right of the place you are rounding to into
zeros, and omit all unused decimal places.
• For any number less than , include a zero to the left of the decimal point.
(Instead of . billion, write . billion.)

Rounding decimal fractions
Rounding decimals works the same way, except that you are rounding to tenths,
hundredths, thousandths, and so on. Do not add zeros to the right of the decimal
point. In other words, rounding . to the nearest tenth is ., not ..
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Estimating percent area
You will occasionally be asked to estimate the percent area covered by land, ocean,
or some other feature. This is a diﬃcult skill for some people to master, but can be
learned with practice.

Comparing to standards
One method of estimating coverage is to compare to visual standards. When
estimating coverage you need to consider how the features are arranged.

Cloud cover exercise

Random

Here is a simple activity that demonstrates the
confusing nature of cover estimates.
• Take two full sheets of blue paper and one of
white paper. The blue paper represents sky,
and the white paper represents clouds.
• Cut the white sheet in half. Tear or cut the ﬁrst
half of the white sheet into large pieces and
glue them onto one of the blue sheets without
overlapping.
• Repeat the step above with the other half of
the white sheet and the other blue sheet. This
time, cut or tear the white sheet into small
chunks before gluing them on.
In both cases, the cloud cover is 50 percent. Half of
the blue sky is covered by white clouds, but the sheet
covered by large clouds appears more open than the
sheet covered by small clouds.
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Gridding
Another approach to estimating coverage is to divide the area up into a grid, either
mentally or physically, and determine the number of grid squares that are at least
half-covered. To ﬁnd the percent coverage, calculate the ratio of covered squares to
total squares and multiply by .
In the example at left, approximately  of the  squares are at least half covered.

20/50 × 100 = 40% coverage
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