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Chapter 6  Global Climate Change

Climate 

Climate is the typical or average weather at a place, on a long-term average. The climate of a 
particular place on Earth is influenced by several important factors: latitude, elevation, and 
nearby geographic features. Global climate is the year-round average temperature of the entire 
surface of Earth. Presently it is about 15.6°C (60°F).

Paleoclimates

A paleoclimate is a climate that existed sometime in the past, as recently as just a few centuries 
ago, or as long as billions of years ago.

Many kinds of evidence (climate proxies) give an indirect record of past temperature, although 
none are perfect. These proxies include pollen in lake or bog sediments, air (particularly 
the carbon dioxide) trapped in ice cores drilled from glaciers, relative proportions of two 
oxygen isotopes in ice cores, the coiling direction of the shells of single-celled marine animals 
(foraminifera), the margins of glacial landforms and sediments, and growth bands in tree rings. 

Orbital Variations and Climate

The eccentricity of Earth’s orbit changes with time. The largest part of the change in eccentricity 
has a period of about 100,000 years.

The tilt of Earth’s axis of rotation relative to the plane of Earth’s orbit is called the obliquity. The 
angle of this tilt varies from 22.1° to 24.5° over a 41,000-year period. Current obliquity is 23.5°. 

The obliquity causes the Sun to move north and south of the equator over the course of a year 
and is responsible for the seasons. A change in the obliquity would cause a change in the nature 
of the seasons.

The gravitational pull of the Sun, Moon, and other planets causes a slow wobbling of Earth’s 
axis, called Earth’s axial precession. It has a period of about 26,000 years.

As Earth moves around the Sun in its elliptical orbit, the major axis of Earth’s orbital ellipse is 
rotating around the Sun. This is called orbital precession. 

Orbital precession, axial precession, and eccentricity cycles control how far Earth is from the 
Sun during the different seasons. 

Climatologists generally agree that the combined effects of orbital cycles (Milankovitch cycles) 
are closely related to the glacial-interglacial cycles Earth has experienced in recent geologic time.  

Plate Tectonics, Ocean Currents, and Global Climate

A community near an ocean typically has a more moderate climate than one at the same latitude 
inland because water has a much higher heat capacity than rocks and soil. 

Currents are an important factor in coastal climate. A coastal community near a cold ocean 
current has cooler weather than a coastal community near a warm ocean current. 

Patterns of ocean circulation have a strong effect on global climate by transferring heat from 
low latitudes to high latitudes. The positions of the continents on Earth also have a strong effect 
on Earth’s climate. 

Plate tectonics affect climate by increased volcanic activity. Continent-continent collisions create 
huge mountain ranges. Many scientists believe that the weathering of such mountain ranges uses 
up atmospheric carbon dioxide and contributes to a cool global climate. 
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Atmospheric Carbon Dioxide Concentrations and Global Climate

The reason that Earth is warm enough to support life is because greenhouse gases absorb some 
of the energy that is radiated back to space from Earth’s surface. They then reradiate some of 
the absorbed energy back to Earth, keeping it warmer than if there were no greenhouse gases. 

Water vapor is the most important contributor to the greenhouse effect. Other greenhouse gases 
include carbon dioxide, methane, and nitrogen oxides.

Carbon dioxide is put into the atmosphere in two main ways: during volcanic eruptions, 
and by oxidation of organic matter in the biosphere. Plants consume carbon dioxide during 
photosynthesis. The weathering of some rocks also consumes carbon dioxide. 

Carbon dioxide can be removed from the “active pool” at or near Earth’s surface by being 
deeply buried with sediments. On a scale of hundreds of thousands of years, carbon dioxide and 
global temperature track each other very closely. This correlation occurs through several glacial-
interglacial cycles.

Climate, Glaciers, and Sea Level

The snow that feeds the world’s glaciers forms from water vapor that evaporated from ocean 
water. As glacial ice forms, sea level around the world is lowered. As glacial ice melts, the water 
flows in streams and rivers back to the oceans. 

When an ice sheet forms, its weight bows down the lithosphere, both directly beneath the ice 
sheet and also for some distance next to the ice sheet. When the ice sheet melts, the lithosphere 
rises up buoyantly to its original position. 

During the time of the Pleistocene ice sheets, sea level around the world was much lower than 
now. The shoreline was far out near the edge of the continental shelf. Rivers cut valleys across 
the shelf on their way to the ocean. Since the rise in sea level, these valleys have been flooded 
and partly filled with new sediment. 

Ancestors of Native Americans may have crossed the Bering Strait land bridge from Asia during 
the last ice advance, when sea level was low and the land bridge was dry.

Settled agriculture began along coastlines about 7000 years ago when sea-level rise began to 
slow down. Before that time, rising sea level made settlement on coastlines impractical. 

The Effects of Global Climate Change

Many scientists believe that the world’s climate is becoming warmer as a result of the 
greenhouse gases (carbon dioxide, methane, and nitrogen-oxide compounds) that humans are 
adding to the atmosphere. Scientists who study climate change use very complicated computer 
models to try to predict what might happen. 

The ways that different factors interact in global climate change are called feedback loops, 
which may be positive or negative. Earth’s global climate involves many feedback loops, which 
are important in understanding how Earth’s physical environment changes through time.
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