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Abstract

After taking the earth science basic courses, we concern more about our
environment. We would like to realize how the global warming goes on. Is there any
different degree of global warming among the latitudes? We searched the original data
of the weather stations from the websites around the world and then used Microsoft
Excel to analyze the figures. We compared the elevation of the temperature between
different latitudes and discovered the changing degrees of the global warming with time
in the past decades. The conclusion of our finding showed some discrepancies with
what we have known previously— The earth is rapidly warming up. Rather, in some
places, the temperature kept rising for a long-termed trend but dropped within a recent
decade; in other places, the temperature kept rising constantly and stably. In some
particular places, the much hotter it will become in the winter, the much colder it will
become in the summer. Thus, the more the annual range of the temperature narrowed
down. In the findings of our study, regarding the islands around the eastern Asia, the

range of the global warming is not as much as what we found in the film “+2°C.”
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Abstract

Through the discussion in the earth science course, we are getting more
interested in the environmental change issues that brought up by our teacher.
Although the textbook and news report often described that the recent decade
is the warmest for the global since the industrial revolution, we would like to
explore further on how the earth surface air temperature increased in the past
and whether regional differences existed. By collecting the weather station
data from various countries through their websites, we analyzed the details of
trends found in the past station records. Interestingly, we found that the
warming trends were not uniform everywhere. The temperature increases tend
to be higher for the stations located in higher latitudes. There are also stations
that shown cooling trends for the past decades. We also found that in recent
years the warming trends in winter were in general more intense than those in
summer. There were also interesting variations in the rate of temperature
increases when we shorten the data analysis period from full length (about 70
years) to more recent decades. We are surprised to learn all the deviations
from the global mean warming trends when specific spatial distribution and

temporal scale are considered.

The feedback processes from earth climate system, natural climate variability,
and more local anthropogenic forcing from aerosol could be the clues to
answer the patterns we found when we go through the climate change research

literature.
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Motivation

In the beginning, we want to carry out this project is because of we are
interested of global warming. In the class of earth science, we saw a film about
polar bear. When we saw them lost their home, we felt really sad. So what we
want to know is: “What is the trend of global warming?” and “What is the

relationship between the trend of global warming and latitudes?”

Goal

1. The warming trend in Taiwan in the past seven decades

2. The differences of the warming trend in East Asia and American

3. The changes of warming speed in various segmented times

4. The differences of the warming trend in winter and summer

Data and Methods

We searched the available long-term station data from websites. (Central
Weather Bureau, Global Historical Climatology Network...), and chose
weather stations in Asia (Taiwan, Japan, Korea, Thailand and Malaysia) and

United State of America.



Process

We download the data of temperature record, then use Microsoft Excel to

do the analysis. Then sort out yearly average, anomaly and five-year moving

average (Fig.1).

Draw the chart of anomaly (Fig.2).
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Fig.2 example of anomaly

Added the five-year moving average broken line and the linear trend line. And

label the equation of linear trend (Fig.3).



Anomaly(C)

3.00
2.00
1.00
0.00
-1.00 ~
-2.00
-3.00

Fig.3 example of linear trend

Finally, sort out the slope to a figure (Fig.4).

(units*0.001)
<0 0~ 10 10~20 20~30 30~40 40~50 >50

Fig.4 example of sort out the slope

In this way, we could find out the time interval’s warming trends. And

then, this is the procedure of drawing a chart of segmented trend.

Segmenting the time into 1941~2009, 1951~2009, 1961~2009, 1971~2009,

1981~20009 five different compartments (Fig.5).
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Fig.5 example of segmented trends

2. Drawing a broken line which we piled up (Fig.6).
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=
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Fig.6-example-of brokenline
3. Adding the segmented linear trend line and equation (Fig.7).
5 2.00 — y=0.0252x-0.8903
‘g 1.00 = y=0.0382x- 1.5073
c_u 0,00 T TTTTTTTTITIrr1m11 y=0049x_20607
E 100 & 223555 y=00643x-2.8772
8 -2.00 — A y=0.0488x-1.974
< -3.00
-4.00

Fig.7 example of broken line and equation
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3. Sorting the slopes of the linear trend line into chart (Fig.8).
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Fig.8 example of slopes chart



Results

1. Taiwan’s warming situation trends

Changes of annual mean (Fig.9).

Slope(Clyear)
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Fig.9 comparison of warming rates in Taiwan (in past 70 years)

Although the lines of latitude and longitude did not span in Taiwan ,
however, there is still different warming trends in diverse places. From the last
chart, the warming trends were increased when we get the period more than 30
years. But the annual mean dropped in Taipei, Taichung and Kaohsiung in past

decade. However, this phenomenon may contain many minor cycles.

(2.) Changes of warming speed in summer & winter (Fig.10).
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Fig.10(B) Warming rate comparison of winter and summer in Taipei
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Fig.10(A) Warming rate comparison of winter and summer in Taichung
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Fig.10(C) Warming rate comparison of winter and summer inTaitung
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Fig.11(D) Warming rate comparison of winter and summer in Kaohsiung
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Fig.10(E) Warming rate comparison of winter and summer in Hengchun
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Fig.11 rate of warming in winter and summer
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Fig.12 winter rate / summer rate

If we analysis the data in this 70 years, the Taiwan’s warming trends
in summer are slightly faster then winter, but the speed of warming in
winter become more faster, even forereach the speed in summer through
the time being shorten. It indicates that the accelerations of warming in

winter are faster than in summer.



2. Warming trends and summer-winter comparison

(1.) Warming trends from this 70 years to this30 years
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Kuala Lumpur
Here we chose some major cities in the world and analyzed there trends
of warming. These charts let us to know the variable type of
warming .There still have an exception though most of weather stations
were getting hotter in the past 30 years. (like: Los Angeles and Lisbon. )
(2.) Warming trends in summer and winter (Fig.14).
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Using the same cities, we compare their warming trends in summer
and winter in this 70 years. We found there have only one weather station
which trends of warming in summer were faster then winter. It indicates

that most warming trends in winter were faster than summer (Fig.14).

11



Discussion

Asia—50years warming trend
T
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In the beginning, we assumed there was a relationship between the
trend of global warming and latitudes. The warming trends in Festoon
Islands conform to our supposition generally. But we discovered some

different phenomenon in America.

12



American—50years warming trend

(*0.01°C per year)
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The warming trend is clearly in the Great Lakes system, and their
warming trends are gently. But there was no obvious difference among the
latitudes, which is contradictory to our original suggestion. After more
discussion, we found that human activities may have more influence to the

trend of global warming.

The conclusion is different to our anticipation. It suggests that the

urbanization can influence to the warming trend.

13



Conclusions

1. Taiwan and most of the locations in our study show that the warming rates in

winter are faster than those in summer.

2. In East Asia, the warming rates are greater for stations at higher latitudes.

3. The recent warming rate becomes faster than before for most of the stations

analyzed.

4. We conjecture that the change of the surface albedo, the weakening of winter
monsoon in East Asia and urbanization can influence the warming rate and lead

to the regional and seasonal differences.

5. Through our observation, long-term decadal natural variation can also affect
local warming trends and contribute to the more rapid warming in recent 30

years, compared to earlier periods.
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