CLIMATE CHANGE KEY TERMS/CONCEPTS TO KNOW FOR
SCIENCE SECTION OF THE ASIC200 FINAL EXAMS
(January 24, 2020)
To help with your studying, this document provides an itemized list of terms and general
concepts that could be presented in the final exam (for Dave’s science section). You
can use the course videos, notes, or your own basic literature searches to get at these
concepts and terms. If any are confusing, Dave is happy to go over them one on one if
you contact him to arrange a time to meet.
-

Weather
Climate
Being able to differentiate between weather and climate (and why predicting one
over the other is different)

-

Direct versus proxy measurements (of CO2 and temperature)
Some examples of proxy measurements (tree rings and ice cores are common
examples)

-

General idea of how we know the CO2 in the atmosphere is primarily from fossil
fuel burning (link in the class notes http://www.realclimate.org/index.php/archives/2004/12/how-do-we-know-thatrecent-cosub2sub-increases-are-due-to-human-activities-updated/). i.e. by way
of monitoring the (radioisotope) composition of the carbon released, you can
track it.

-

Why there are temperature gradient flips (going from hot to cold and vice versa)
as you go through the different layers of the atmosphere (these flips basically
define the different layers - exosphere to thermosphere, and so on) – i.e. you
want to be able to follow the energy from the sun towards the surface of the
earth. Note that this does involve a cursory understanding of what happens
when energy gets absorbed and re-emitted (i.e. going from higher frequency
forms to lower frequency forms – i.e. uv, gamma and visible (higher frequency) to
thermal/heat (lower frequency).

-

Tropopause – and noting that the tropopause is important because it’s the
atmospheric boundary (i.e. the top of the troposphere) where everything below is
considered the space (or the system) where the energy calculations are primarily
looked at and presented in reports like those that the IPCC release.

-

The basic idea of the 1st law of thermodynamics (no need to memorize the
mathematic expressions), but conceptually understanding that one can calculate
energy trends because this law provides a book keeping framework. In other

words, since energy cannot be created or destroyed, you can do calculations
since energy can always be accounted for (numbers must add up – the
upcoming figure below is an example of this).
-

Understanding that other mathematical expressions exist that can provide the
ability to make pretty sound predictions (these are often referred to as scientific
laws): the video provides an example known as Boyle’s Law (behavior of gas).
You don’t have to memorize this equation, but you should be able to see that
because it exists, you can use it to make predictions of the behavior of gases
(such as those in the atmosphere) based on things like temperature and
pressure.

The figure below – which you don’t need to memorize … (there’s almost always a
question in the exam that shows this figure and asks a question about it).
Note that the numbers in the figure are presented in Watts per metre squared. I won’t
specifically ask you to define units of things like power, energy, force, but just to clarify,
the units below are telling you how much energy is there per second for each square
metre of the earth’s surface).

-

Radiative forcing (and examples of) i.e. like CO2, clouds, albedo, variations in
sun energy, volcanos, etc.

-

Ways to validate (feel confident about) climate models. Run the models
backwards in time to see if they agree with past data, test large perturbations in
the system (below the tropopause) – an example would be like major volcanic
events, look at data and assess versus models that have already existed for
several decades (did they make good predictions?).

-

Representation Concentration Pathways. No need to memorize specifics of the
different ones, but to understand the general reasoning behind using them.

-

Generally able to follow the IPCC reports (for the 1.5 report, this specifically
refers to the science components) – not expected to memorize any of it
(including what the probability phrases are – i.e. “very likely” and etc), but if
sections of text are presented, you should be able to read and understand what
it’s basically trying to say. (note that this stuff in the IPCC particularly important
for the “solo project number 1”)

