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2016 global scale Earth at night

FOUR-LEVEL ANALYSIS SPATIAL FRAMEWORK

Level Key Questions Possible Answers for
Earth at Night Image Above

Comprehension | What? What? Earth at night

L1 Where? « Where? Earth
When? = When? 2016
Scafe? - Scale? Globhal scale
Source? « Source? nasa.gov
Identification | Are there patterns in the Numerous patterns
?
L2 source: » Coasts are brighter than interior
The source could be amap, |+ Northern Hemisphere is brighter
chart, graph, etc. There could |  than Southern Hemisphere
be multiple patterns. » Eastern China is brighter than
Woestern China
Explanation Pick a pattern from the Why do so many people live near the
L3 source and explain: coasts?
Why did this pattern occur Access to global trade networks
there? or How did this pattern or natural resources from oceans
occur? (fish), which results in more jab

opportunities, income, and food.
The interior often has harsher
climates (deserts or cold) and often
less access to natural resources,

You will use the content of
the course to help answer
these questions.

Prediction What will be the impact on Impacts:

L4 the economy, society, politics,
or the environment? or What
if the pattern continues into
the future?

= Economic—Cost of living (rent) is
higher on the coasts because of
the high demand for housing.

« Environmental—Human and factory

Describe the impact or waste can pollute the ocean, killing
effects and make predictions. |  fish and wildlife.

2 HUMAN GEOGRAPHY: AP” EDITION






Data Driven Models (Formulas and Graphs) Geographers use
mathematic formulas to help them understand how the world works. These
formulas function much like models. Some formulas, such as those that
determine crude birth and death rates, doubling times for populations, and
population densities, are mathematical calculations that are used to produce a
statistic.

One model that helps explain some patterns evident on the Earth at night
image is what geographers call time-distance decay. Basically, the idea is that
things, such as cities, near each other are more closely connected or related
than things that are far apart, as shown in the graph below. The bright lights on
the border between the United States and Mexico on the Earth at night map are
partly explained because the lights show cities on both sides of the border. This
illustrates the countries have lots of connections economically and culturally
because they are close to each other.

TIME/DISTANCE DECAY MODEL

'

Number of Interactions

(=

>

0 Distance From Each Other (Time or Distance)

The Time-Distance Decay Model illustrates decreasing interactions and connections as distance increases.

Applying Concepts and Processes In order to be successful in all
elements of this skill, you will need to describe, explain, and compare concepts,
processes, models, and theories. Students will have to apply the models in
various contexts from around the world. The most challenging part of this
skill will be to explain the strengths, weaknesses, and limitations of the model.
Another way of saying this is, where a model works and where it doesn't work
and explain why.

Skill Category 2: Spatial Relationships
Analyze geographic patterns, relationships, and outcomes in applied contexts.

Maps are the signature element of geography. Geographers examine maps to
look for clues and patterns in the location and distribution of phenomena (L1
and L2). Spatial patterns refer to the general arrangement of things being
studied. Describing these spatial patterns, networks, and relationships with
precise language is critical to understanding spatial relationships. Geographers
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Applying Data Analysis This skill is similar to Skill 2 except it involves
interpreting quantitative statistical data expressed in numbers. This numerical
data can be shown in a variety of ways, and examples include life expectancy,
income, birth rate, etc. If the data is shown in a map, describing the spatial
pattern (L2) accurately and with precision is critical for analysis. If the data isin
a graph or chart, describing the variables and trend on the graph or chart (L2)
is very important to an accurate interpretation.

The data analysis skill requires the use of concepts, models, and theories to
explain why and how these patterns occurred (L.3) and some likely outcomes
and/or impacts (L4). Using the global scale Earth at night, you can use
quantitative data, such as income, to explain why some places are brighter than
others. Places that have higher income are more likely to afford electricity in
their homes. But be careful, because a difference in income isn’t the only reason
why some places are bright or dark. Some of the dark areas may be difficult
to live in due to extreme climates, such as the regions within the Sahara in
northern Africa.

The most difficult part of this skill will be to recognize the limitations of the
data. This will require an understanding of trustworthy sources of information,
incomplete or inaccurate data, and possible mistakes in gathering the data.

Skill Category 4: Source Analysis

Analyze and interpret qualitative geographic information represented in maps,
images (e.g., satellite, photographic, cartoon), and landscapes.

Qualitative sources are not usually represented by numbers. This data is
collected as interviews, photographs, remote satellite images, descriptions, or
cartoons. For example, asking people if they feel an intersection is dangerous is
qualitative as is reviewing a photograph of a city’s landscape.

Applying Source Analysis When viewing qualitative sources, you can use
Four-Level Analysis to help guide your approach. Geographers look for the
following elements: types of information within the source, patterns within a
source, and similarities and differences between sources (L1 and L2).

Once this has been accomplished, geographers turn their attention to
explaining the reasons why or how geographic concepts and ideas explain the
patterns (I.3) within the source and the possible impacts of the patterns (L4).

Like all data, there are limitations of visual and other qualitative resources
such as only showing a part of the overall landscape, the time of day that the
information was gathered, interviews that may include opinions not based on
accurate information, or the author’s lack of understanding of a culture’s beliefs
or values. In the case of the Earth at night image, one of the major limitations is
that the image does not show lights where all people in the world live, just the
places that can afford to have electricity. The image really only shows wealthier
populations and larger cities where electricity is available.
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Skill Category 5: Scale Analysis

Analyze geographic theories, approaches, concepts, processes, and models across
geographic scales to explain spatial relationships.

One of the most powerful skills of geographers is changing scales of analysis,
or looking at topics at the local, regional, country, or global scale. This process
will be described in greater detail in Chapter 2 (see Topic 1.6), but essentially,
changing scale of analysis involves studying phenomena by zooming in and
zooming out in order to develop a more complete understanding of the topics
being studied.

Applying Scale Analysis The Earth at night image can be used again
to solidify your understanding. The map shows an image at the global or
worldwide scale, and the pattern of more people living on the coast than the
interior is a strong global scale pattern. However, the pattern that more people
live in eastern China than western China is a country level scale of analysis. To
take this one step further, a geographer could zoom into the local or city scale
to see the border between the United States and Mexico, near San Diego. What
is important is that at each scale, we may observe different patterns and reasons
of why or how (L3) or the impacts (L4) that may be different or the same at
each scale of analysis.

Source: nasa.gov
A zoomed in view of the U.S.-Mexico border showing San Diego, California, and Tijuana, Mexico.

Mastering the strategy of Four-Level Analysis spatial framework and the
five essential skills of this course will take your ability to understand human
geography to the next level.

ENDURING UNDERSTANDINGS

IMP-1: Gecgraphers use maps and data to depict relationships of time, space, and scale.

PSO-1: Gecgraphers analyze relationships among and between places to reveal
important spatial patterns.

SPS-1: Geographers analyze complex issues and relationships with a distinctively
spatial perspective.
Source: AP® Human Geography Course and Exam Description. Effective Fall 2020. (College Board}.
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Scale

Nearly every map is a smaller version of a larger portion of the earth’s surface.
In other words, a map is a reduction of the actual land area it represents. Scale
is the ratio between the size of things in the real world and the size of those
same things on the map. A map has three types of scale: cartographic scale,
geographic scale and the scale of the data represented on the map. (See Topic
1.6 for more about scale.)

Cartographic scale refers to the way the map communicates the ratio of its
size to the size of what it represents:

« Words: for example, “1 inch equals 10 miles.” In this case, 2 inches on the
map would be 20 miles on the surface of the Earth.

s A ratio: for example, 1/200,000 or 1:200,000. This means that 1 unit of
measurement on the map is equal to 200,000 of the same unit in reality.
For example, 1 inch on the map represents 200,000 inches (or 3.15 miles)
on the ground.

« Aline: for example, the map may show a line and indicate that its distance
on the map represents ten miles in reality. This is sometimes called a
linear, or graphic, scale.

» Scale: Small-scale maps show a larger amount of area with less detail —
global scale Earth at night is an example. Large-scale maps show a
smaller amount of area with a greater amount of detail—North America
at night is an example.

Types of Spatial Patterns Represented on a Map

Spatial patterns refer to the general arrangement of phenomena on a map.
Spatial patterns can be described in a variety of way utilizing important
geographic tools and concepts including location, direction, distance, elevation,
or distribution pattern.

Location

Locations may be absolute or relative. Absolute location is the precise spot
where something is according to a system. The most widely used system is the
global grid of lines known as latitude and longitude. Latitude is the distance
north or south of the equator, an imaginary line that circles the globe exactly
halfway between the North and South Poles. The equator is designated as 0
degrees and the poles as 90 degrees north and 90 degrees south.

Longitude is the distance east or west of the prime meridian, an imaginary
line that runs from pole to pole through Greenwich, England. It is designated
as 0 degrees. On the opposite side of the globe from the prime meridian is
180 degrees longitude. The International Date Line roughly follows this line
bul makes deviations (o accommodate international boundaries. Thus, on this
system, the absolute location of Mexico City is 19 degrees north latitude and 99
degrees west longitude.
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Relative locations can change over time and as accessibility changes. For
example, the many ghost towns (abandoned settlements) of the western United
States once had relative locations near water sources (which dried up), along
trade routes (which changed), or near mines (which closed). Their good relative
locations lost the advantages of access to resources or trade that they once had.
However, their absolute locations, as described by the global grid of latitude
and longitude, remain the same.

Distance

Distance is a measurement of how far or how near things are to one another.
Absolute distance is usually measured in terms of feet, miles, meters or
kilometers. For example, the absolute distance from home to your school is
2.2 miles.

The term relative distance indicates the degree of nearness based on time
or money and is often dependent on the mode of travel. For example, traveling
from home to your school takes 10 minutes by car or 25 minutes walking.

Elevation

Elevation is the distance of features above sea level, usually measured in
feet or meters. The elevation of the summit of Mount Everest is over 29,000
teet. Elevation can impact a variety of things including climate, weather, and
agriculture. Usually, the higher the elevation, the cooler the temperature gets
and at very high elevations, it becomes more difficult for certain crops to grow.
Elevation is usually shown on maps with contours (isolines).

Source: usgs.gov

A contour map {isoline}, like the one above, shows elevation of physical features,
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Pattern Distribution

Geographersarealso interested in distribution, the wayaphenomenonis spread
out over an area (L2). Essentially, distribution is a description of the pattern of
where specific phenomenon are located. Geographers look for patterns, or the
general arrangement of things, in the distribution of phenomena across space
that give clues about causes or effects of the distribution. Common distribution
patterns include the following:

» Clustered or agglomerated phenomena are arranged in a group or
concentrated area such as restaurants in a food court at a mall or the
clustering of cities along the border of the United States and Mexico.

» Linear phenomena are arranged in a straight line, such as the distribution
of towns along a railroad line.

+ Dispersed phenomena are spread out over a large area, such as the
distribution of large malls in a city.

o Circular phenomena are equally spaced from a central point, forming
a circle, such as the distribution of the homes of people who shop at a
particular store.

» Geometric phenomena are in a regular arrangement, such as the squares
or blocks formed by roads in the Midwest.

» Random phenomena appear to have no order to their position, such as
the distribution of pet owners in a city.

Projections

Because the earth is a sphere and maps are flat, all maps distort some aspect
of reality. The process of showing a curved surface on a flat surface is done
using a map projection. Cartographers decide whether they want to preserve
area, shape, distance, or direction on their map accurately, knowing that other
elements will have to be less accurate as the earth is “flattened” on their map.
Essentially all maps are distorted, but cartographers use different maps for
different purposes.

The Mercator, one of the most famous projections, was designed for
navigation because the lines of directions are straight and easy to follow. A
weakness of the Mercator on a global scale is that it makes the land masses
appear larger than reality as you move north or south from the equator. This
results in the countries of North America and Europe appearing larger and
possibly more powerful than the countries near the equator. Greenland’s size
on a Mercator looks to be the same size of Africa, however, in reality, Africa is
14 times the size of Greenland.

Geographers are concerned by the political and economic bias of power,
wealth, and superiority that can be subconsciously reinforced by using an
incorrect projection. All projections and maps have strengths and weaknesses.
The key is to understand this and select the best projection for the map.

1.1: INTRODUCTION TO MAPS 15




































3. Which phrase refers to the collection of geospatial data through the use
of satellite imagery?

(A) Creating a projection

(B) Gathering information through fieldwork
(C) Using a global positioning system

(D) Forming a mental map

(A) Using remote sensing

4. Which is the best example of qualitative data used by geographers?
(A) Personal descriptions of processes and events
(B) Surveys about how often people visit other places
(C) Census counts such as population statistics
(D) Measurements of distance made using GPS receivers

(E) Tables showing the age distribution of people in a community

Question 5 refers to the passage below.

Smartphones, each one with a tiny GPS pinging, have revolutionized
cartography. Matthew Zook, a geographer at the University of Kentucky, has
partnered with data scientists there to create what they call the DOLLY Project
(Digital OnLine Life and You)—it’s a searchable repository of every geotagged
tweet since December 2011, meaning Zook and his team have compiled billions
of interrelated sentiments, each with a latitude and longitude attached.

—Christian Rudder, “The United States of Reddit,” Slate, 2014.

5. Why are geographers interested in the information in DOLLY?

(A) It provides information about spatial distribution of people’s
reactions to events.

(B) It provides an opportunity for geographers to work with data
scientists.

(C) Geographers focus on the sentiments of people more than do other
scientists.

(D) Geographers are more likely to use new technology than are other
scientists.

(E) 'The data is searchable, and most geographic information is hard to
organize.
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location of a place relative to its surroundings and its connectivity to other

places.
The site of Riyadh, the capital and most populated city in Saudi Arabia, is a
desert climate,alar  hoorrorce: ana amaaerd 1hamic CpvTne ¢irt § Siuatuon

includes being located roughly in the center of the Arabian Peninsula. The
situation of the Arabian Peninsula is between the continents of Africa and Asia
and Riyadh is connected to the world with a large modern airport. Another
example of how situation can change relates to when the interstate highway
system was created in the United States in the 1950s. The situation of many
small towns changed dramatically. Towns along old railroad lines became less
important as centers of trade, while towns along the new interstate suddenly
became more important.

Sense of Place Related to the concept of place is a sense of place. Humans
tend to perceive the characteristics of places in different ways based on their
personal beliefs. For example, the characteristics of Rome, Italy, might be
described differently by a local resident than by an outsider or by a Catholic
than by a Hindu. If a place inspires no strong emotional ties in people or lacks
uniqueness, it has placelessness.

Toponyms Finally, locations can also be designated using toponyms, or
place names. Some toponyms provide insights into the physical geography, the
history, or the culture of the location. The entire coast of Florida is dotted with
communities with “beach” in the name—Fernandina Beach, Miami Beach,
Pensacola Beach—all of which are on beaches. lowa is named for a Native
American tribe. Pikes Peak is named for an explorer, Zebulon Pike.

Sometimes toponyms get confusing. Greenland is icier than Iceland, while
Iceland is greener than Greenland. And some toponyms are deceiving. Lake
City, Iowa, is not on a lake, and few people consider Mount Prospect, Illinois,
a mountain—at an elevation of only 665 feet above sea level. Toponyms are
often created to inspire an ideal view of a location, memorialize an event or
person, or even to express power and ownership and can be full of controversy
and disagreement. One such controversy involved the debate over the name of
the tallest mountain in the United States. Should the Alaskan mountain take
the name Mt. McKinley after the former U.S. President, William McKinley?
Or Denali, the name from the traditional Native American Koyukon language,
meaning Great One? In 2015, President Obama restored the mountain’s name
back to Denali.

Distance and Time

Distance (see Topic 1.1) can be measured in terms of absolute or relative
distance. Time-space compression is the shrinking “time-distance,” or relative
distance, between locations because of improved methods of transportation
and communication. New York City and London are separated by an ocean,
but the development of air travel greatly reduced travel time between them.
As a result, they feel much closer today than they did in the 19™ century even
though the absolute distance of 3,500 miles has not changed.
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NATURAL RESOURCES

Renewable Natural Resources Non-Renewable Natural Resources
= Air: wind power » Fossil fuels: from a biological origin; examples
o VWnatar atafann sintar and hudes include petroleum. natural aas. and coal
- Solar: sun's energy examples inciude geld, copper, and silver
- Biomass: organic material from » Underground fresh water: from deep aquifers
plants and animals; examples + Soil
include wood, crops, and sewage

Sustainability

Sustainability is an overarching theme of human geography and relates to
trying to use resources now in ways that allow their use in the future while
minimizing negative impacts on the environment. Sustainable development
policies attempt to solve problems stemming from natural resource depletion,
mass consumption, the effects of pollution, and the impact of climate change.
Geographers are concerned with sustainability issues because of the influence
that people have on the environment at the local, regional and global scale. An
example of a sustainable policy would be to encourage companies to increase
the use of renewable, less air-polluting energy sources and decrease the use of
non-renewable fossil fuels.

Land Use

The study of how land is utilized, modified, and organized by people is the
essence of land use. Geographers study the patterns of this land use and draw
conclusions on the reasons for the specific use and the varying impacts on the
environment, landscapes, and people. The word “environment” is usually a
reference to nature and natural things. Plants, air, water, and animals are all
part of the natural environment.

Human geographers consider the built environment, the physical
artifacts that humans have created and that form part of the landscape, in
their understanding of land use. Buildings, roads, signs, farms, and fences are
examples of the built environment.

The architectural style of buildings varies from place to place. Think of
typical homes and buildings in China, and then think of homes and buildings
in Germany. These differences occur because people with different cultures
who live in different physical landscapes will construct buildings, roads, and
other elements to create a unique built environment. Anything built by humans
is part of the cultural landscape and is in the realm of land use.

Theories of Human-Environmental Interaction

The study of how humans adapt to the environment is known as cultural
ecology. The belief that landforms and climate are the most powerful forces
shaping human behavior and societal development while ignoring the influence
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