ARE SUMMERS IN JAPEN
AND FAIRBANKS GETTING
WARMER EVERY YEAR?

By Yujiro Fujiwara

INTRODUCTION

= [ thought about doing data mining on this topic because every
summer it seems that the temperature in Japan just keeps going up.
News everywhere talk about climate change and how it affects the
temperatures around the world. Hotter and hotter summers in Tokyo,
seem to be the norm but I have never taken the time to check if there
is actual evidence foe this. Why Fairbanks? I decided to get the data
from a city that’s close to the North Pole to see if it is also getting
warmer in historically cold places

= Since the historical data on temperature is vast, I decided to take only
48 years worth of data. I collected the average minimum
temperatures and average maximum temperatures of the month of
August for Tokyo, Japan and Fairbanks, Alaska, USA to see if the
tendency has been actually on the rise
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FAIRBANKS' LOCATION

b
For the sake of comparison I chose two

places on the northern herhispheré, but

one closer to the North Pole
)(Fairbanks) to see if the temperature is
“actually rising in the same hemisphere

TOKYO'S LOCATION

Are summers in Tokyo getting warmer
every year?

Sea of Japan




SOURCES

= I got the data for Fairbanks from

= For Japan, I chose Tokyo and the data I retrieved the data from

» I am using Celsius as my temperature unit because it is what I used in
my daily life. The data that I found for Fairbanks was in Fahrenheit so I
converted using the formula C=(F-32)*(9/5)
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PROCESS

= I found the information on historical temperatures for August in Japan and
Fairbanks. For each place, I put on a spreadsheet only the average minimums and
the average maximums for August of each year from 1969-2016

= Then I graphed all the points for minimum and maximum individually then using
the scatter plot and liner regression I graphed the line over the points. With this I
found the information I needed to see if there was a positive or a negative rate of
change.
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CAVEATS

= By no means I am trying to prove global warming. The data used here
is just a tool to answer the theme question. To even address the
question of global warming I would have to draw data from gas
emissions and other sources. Consequently, find statistical
correlation (I think is doable but still, it will be inconclusive). I cannot
make conclusions about climate change based on these two cities,
and only temperature

= However, the question can be modified to give it different
perspectives
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CAVEATS

= [ chose August as my sample month because that is the warmest of all
the months in the year in Japan. I could have chosen to show all the
data per month to have a better perspective of the overall change,
but I have focused on the summer season because the perception of
a hotter summer and the reality of it may differ completely. I wanted
to find data for evidence for this ever popular and relevant topic

= I chose Fairbanks for being a city that’s close to the North Pole (not to
be confused with the town North Pole in Fairbanks). No special
reason in particular
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CAVEATS

= [ left R square out because I don'’t think is relevant for my question
and it is not appropriate for the amount of data, given that I only take
into account the average minimums and average maximums. Day to
day data could be better for predictions which in contrast could yield
a higher R square

= The equations are just estimates of the behavior of the data over the
mean

= Now to the data. Is it actually getting hotter in Tokyo and Fairbanks
during summer?
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EXCEL TABLE DATA FROM FRIRBANKS

Fairbanks, Alaska, USA Fairbanks, Alaska, USA
Year Av Min Av. Max Year Av Min Av. Max
1969 1.4 15.7 1993 6.4 18.3

571 o1 16| —ao% 51 15, FROM THIS DATE WE CAN SEE THAT THESE
1573 =2 - g iss] DISCRETE POINTS ARE GOING UP AND DOWN
1978 > o e 2 1o FROM YEAR T YEAR BUT IT IS HERD TO

sore | 5ol i —som | ——=—io (QNFIRM IF THE TREND IS ON THE RISE OR

1978 53 20| 2002 56 w7 NOT. COINCIDENTALLY, IT HAPPENS THAT THE
a60 54 282| —200s 75 2| MINIMUM EXTREMA WAS ON 1969 WHICH IS
e 23 el o0 o 1e5| THE FIRST YEAR OF DATA.THIS COULD SKEW
1983 6.3 16.7 2007 5.2 20.4] THE LINEAR REGRESSION

1984 6.0 16.8 2008 3.6 16.3|
1985 6.3 17.6 2009 6.1 17.1)
1986 4.6 17.2 2010 8.5 21.2f
1987 6.9 19.7 2011 6.7 18.7|
1988 8.2 18.9 2012 6.6 19.3]
1989 7.9 20.9] 2013 59 21.7|
1990 8.2 20.0] 2014 6.8 20.0}
1991 5.8 17.3 2015 6.3 16.3|
1992 6.5 19.4 2016 8.2 21.2]
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RVERAGE MINIMUM TEMPERATURE FAIRBANKS, ALASKA
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August Temperature in Alaska Fairbanks 1969-2016

Linear Regression
y = 0.0303x + 5.3759

I USED THE LINEAR
REGRESSION OPTION ON
EXCEL T0 COME UP WITH AN
EQUATION. HOWEVER
IMPERFECT IT MAY BE, THIS
SHOWS THAT THE RATE OF
CHANGE OVER TIME CN THE
AVERAGE MINIMUM
TEMPERATURES I§ POSITIVE.
R SQUARE WAS LOW BUT I
DON'T SEE HOW THAT WOULD
AFFECT THE POSITIVE RATE
OF CHANGE. & BETTER OR
WORSE ESTIMATION WOULD
LIKELY YIELD A POSITIVE

RATE.
@

RVERAGE MAXIMUM TEMPERATURE OF FAIRBANKS, ALASKA

August Temperature in Alaska Fairbanks 1969-2016
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Linear Regression
y =0.0087x + 18.773
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ON THE MAXIMUM RVERAGES
IT SEEMS THAT THE SLOPE IS
NOT AS INCLINED AS IN THE
MINIMUM AVERAGES.
NEVERTHELESS, THE SLOPE IS
POSITIVE, MEANING THAT
THERE HAS BEEN AN
INCREASE. R SQUARE WAS
STILL LOW BUT HIGHER THAN
THE PREVIOUS LINE (PLEASE
READ MY CAVEAT FOR THI3)
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COMBINED TEMPERATURES OF FAIRBANKS, ALASKA

August Temperature in Alaska Fairbanks 1969-2016

y =0.0087x + 18.773

©
?g; 1% = 0.0303x + 5.3759
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—— Av Min Temp
----=-Linear (Av Min Temp)

TABLE DATA FROM TOKY0

Ueno,Tokyo, Japan

——Av Max Temp
s Linear (Av Max Temp)

Av Min

Av Max
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" HAVING BOTH GRAPHS ON THE

SEME CHART SHOWS THAT
THE CHANGE OF RATE I§
POSITIVE, EVEN THOUGH IT
MAY NOT BE AS SIGNIFICANT
AS OTHER PARTS OF THE
GLOBE. USING THE AVERAGE
RATE OF CHANGE OF BOTH
LINES OVER 48 YEARS THE
INCREASE HAS BEEN OF 0.936

= DEGREES

@

THE DATA FOR JAPAN WAS
VAST S0 T HAD TO START
FROM THE LOWEST RECORD IN
THE U.S. DATA THAT I COULD
FIND T0O MATCH MY TIME
FRAME. THAT WAS 1969,

THE INCREASE OVER TIME
SEEMS TO BE MORE
SIGNIFICANT IN JAPAN BUT
THE TEMPERATURES ARE
NATURALLY HIGHER SINCE
JAPAN IS CLOSER TO THE
EQUATOR COMPARED T0
FAIRBANKS.
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RVERAGE MINIMUM TEMPERATURE OF TOXYO0, JAPAN

August Temperature in Tokyo from 1969-2016

Linear Regression
y = 0.0478x + 20.729
23.5

THE MINIMUM AVERAGE HAS
A POSITIVE RATE OF CHANGE
WHEN THE LINEAR
REGRESSION IS SUPER
IMPGSED. COMPARABLE T0
FRIRBANKS, THE MINIMUM
AVERAGE HAS R VERY STEEP

205 UPWARD SLOPE.
20
19.5
0 4 8 12 16 20 24 28 32 36 40 44 48
Years
= Av MIn Temp eLinear (Av MIn Temp)

RVERAGE MAXIMUM TEMPERATURE OF TOKYO0, JAPAN

August Temperature in Tokyo from 1969-2016

Linear Regression
vy =0.0801x + 30.527
34.2

IT SEEMS THAT THE

33.2
" MAXIMUM AVERAGE

§ a2 OVER TIME IS LESS
1 IAVARNANE INCLINED IN BOTH
- N W 55 o PLACES, BUT TOKYO IS

v X SEEMINGLY ON THE RISE

' EVERY YEAR.
29.2
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COMBINED TEMPERATURES OF TOKYQ, JAPAN
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y = 0.0478x + 20.729

COMBINED DATAR TABLES

—— Av MIn Temp
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August Temperature in Tokyo from 1969-2016
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WHEN BOTH GRAPHS ARE
COMPARED AND THE
AVERAGE RATE OF CHANGE
OF BOTH SLOPES IS
CALCULATED OVER 48
YEARS, THERE HAS BEEN AN
INCREASE OF 2.3 DEGREES.
AS EXPECTED THE R
SQUARE TOR BOTH SETS OF
DATA WERE HIGHER THAN
IN FAIRBANKS
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Fairbanks, Alaska, USA_| Ueno,Tokyo, Japan Fairbanks, Alaska, USA' Ueno, Tokyo, Japan

Year i w. Max vMin | AvMax | Year i in

1969 1.4] 15.7] 21.2 31.6] 1993 6.4 18.3) 20.4 28 7l
1970 5.6) 18.2) 217 30.7| 1994 8.6 21.3 23 33.7]
1971 6.1 18.6) 21.2 209 1995 8.1 18.7) 22.4 34.9
1972 6.9) 21.1] 20.6 31.3| 1996 5.7 17.0) 21.6 318
1973 5.1] 17.2) 22 32| 19907 89 19.9 213 324
1974 59| 19.1] 21.2 309 1998 6.4 16.7) 22.9 32.9
1975 4.1] 17.4 20.6 301 1999 72| 20.7 22.7 314
1976 5.6] 21.2) 20 29.9] 2000 5.1 15.9 223 34.)
1977 6.8 22. 20.9 30| 2001 7.1] 19.9 22.2 32.]]
1978 53] 20.9 21] 331 2002 5.6 17.7) 22.2 32.
1979 7.2 217 21.3 324 2003 4.2 19.4) 225 315
1980 34 18. 21.2 284 2004 7.9 238 21.9 31]
1981 5.8] 18. 19.6) 30] 2005 5.2| 19.4) 223 319
1982 3.2 18.5) 211 29.7] 2006 4.5 16.3) 22.8 33.3
1983 6.3 16.7] 22.1 321 2007 52| 20.4) 22.8 33.
1984 6.0 16. 21.8 32.8] 2008 36 16.3) 22.2 318
1985 6.3 17.6 22.2 321 2009 6.1 17.1] 219 313
1986 4.6 17.) 215 31.3] 2010 85 21.2 24.1 34|
1987 6.9) 19.7 21.7 323 2011 6.7 18.7] 233 32.7]
1988 8.2 18.9 21.8 303 2012 6.6 19.3) 23.2 32.9
1989 79| 20.9 216 30.8] 2013 5.9 217 22.7 34]
1990 8.2 20.0 22.1 329 2014 6.8 20.0| 22.7 313
1991 5 s 17.3 216 30| 2015 e 3 16.3 zz 9 32.)
1992 19.4 21.9 308 2016 21.2 33.

WHEN WE COMPARE THE DATA IT I§ OBVIOUS THAT THE DIFFERENCE BLTWELN THESE TWO CITIES IS SIGNIFICRNT
THAT DOES NOT MEAN ANYTHING OF COURSE, BUT WHEN YOU TAKE A LOOK T0 THE OVER IMPOSED
REGRESSION TOKYO HAS BEEN GETTING SIGNIYICANTLY HOTTER EVERY YEAR COMPARED T0 E'KIRBHNKS BY HBOUT @

+1.4 DEGREES DIFTERENCE



INTERNET DATA SOURCE FOR FAIRBANKS
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CONCLUSION

= From the retrieved data I cannot say for sure if there is a uniform yearly increase.
Nevertheless, from the linear regression of the mean max and min averages the
rate of change is positive.

=In Tokyo there has been an approximate increase of
2.3 degrees Celsius over 48 years

=In Fairbanks there has been an approximate increase
of 0.936 degrees Celsius over 48 years

We may say that the temperatures in Tokyo and
Fairbanks have increased over the 48 years span of
the data )
[
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