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IPCC 2021 — Comparing Arctic and Global
temperatures — using Excel

According to the IPCC report for Policymakers “It is very likely that the Arctic has warmed at more than twice the global
rate over the past 50 years”".

You are going to test this statement to see if it is true.

Resources

Arctic and global temperatures data < https://www.metlink.org/wp-content/uploads/2022/01/Arctic-and-global-
temperatures-data.xlsx> spreadsheet

Tutorial: Using Formula in Excel < https://lyoutu.be/45rtoidSspQ>

Tutorial: Creating Line Graphs in Excel < https://lyoutu.be/iNvr8A2pJbY>


https://www.metlink.org/
https://www.metlink.org/teaching-resources/
https://www.metlink.org/wp-content/uploads/2022/01/Arctic-and-global-temperatures-data.xlsx
https://youtu.be/45rtoi4SspQ
https://youtu.be/iNvr8A2pJbY

First some mathematics - calculate the
Mean, Mode, Median and range in the
table below. The data shows the
temperatures in each decade in degrees
Celsius globally and for the Arctic region.

k:alender Year Global Arctic
1900-09 13.60 -10.56
1910-19 13.63 -10.59
1920-29 13.75 -9.94
1930-39 13.89 -8.55
19240-49 13.93 -9.63
1950-59 13.86 -9.92
1960-69 13.87 -10.16
1970-79 13.88 -10.14
1980-89 14.14 -9.72
1990-99 14.39 -9.38
2000-10 14.71 -8.70
2010-20 14.98 -8.02

Mean (all values added
together/number of values)

Median (the middle value when the
values are placed in rank order)

Mode (the most commonly recurring
value)

Maximum (the biggest value)

Minimum (the smallest value)

Change over time (Last value (2010 -20)
— first value(1900-09})

Data Source: Global and Arctic temperature time |_ries 3

. Contrast the results of your averages and the range for global air temperatures and those in the Arctic

. Using the Change over time value in your table consider oif the statement “/t is very likely that the Arctic has warmed
at more than twice the global rate over the past 50 years” is true.




TITLE:

20.00

_315'00xxx>xxx>x>x><**xx

o

S 10.00

u

1b]

p

s .00

i

)

o 000 fF—(—F F + F @+ £ " & r £ f
= Qo o O [} [=] o o O (=] [=]
o

E—S.DU !
E-mooxxxxxxxxx*"‘x

-15.00

x Global x Arctic

3. Complete the graph above which shows data on Global and Arctic temperature change from 1900 to 2020;

e Add a title to the graph
o Draw a curved line of best fit between the data shown for the start of each decade for the Global data
o Draw a curved line of best fit between the data shown for the start of each decade for the Arctic data

o Try to predict the future! Continue your line of best fit for both Global and Arctic lines on until 2100. To do so
follow the recent tend and try to project that into the future.

o What could change the future? Think about government policies relating to climate change and the future.

Why is the Arctic warming faster that the rest of the globe?

Place the following information into a logical sequence to explain why the Arctic is warming faster that the global
average:



Sequence point (1 to 7)

When ice melts, less sunlight is reflected (the albedo

lowers) and the surface temperature increases.

There is greater warming in the winter than in the
summer and that is caused by energy transport. The
seasonality of the polar warming is largely a result of
energy in the atmosphere that is being transported to

the poles by large weather systems and the oceans.

Other atmospheric and oceanic processes are also at

work other than albedo and positive feedback loops.

As more ice melts, less sunlight is reflected and more
absorbed, increasing temperatures further. This is

known as a positive feedback loop.

The main reason for greater polar warming can be

caused by melting ice, lowering surface albedo.

One of these other atmospheric processes is
summertime changes in clouds — these reflect a lot of
the Sun's light, offsetting the low surface albedo, and
so it must be something else that determines the

amount of warming.

Albedo is the amount of Sun’s light and heat that is
reflected by the Earth’s surface and back into space,
rather than absorbed. The more reflective the surface
—such as ice —the more energy is reflected and the

cooler the temperature.

Adapted from - NASA - What's causing the poles to warm faster than the rest of Earth??
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