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Teaching and Learning of Global Environmental Changes
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Sixth graders of some school in New Taipei City participated their graduation field trip around
the island. They arrived Hehuan Mountain at 10 in the morning. It was snowing, cold as well. Still, it
was a novel experience for these subtropical kids. They were really jubilant over the snow.
Descended from the mountain, they headed south to Taitung and were surrounded by foehn wind.
They would rather stay in cars and houses preventing from sunstroke.
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Within one day, the temperature changed dramatically. It happened on Mar,24", 2013 on
Formosa. Do we need to prepare both snow and swimsuits at the same time before the course start?

(31 FH X R: http://tw. news. yahoo.com/* L *F 2 -5 4 #h -F § = " %

-213000501. html )
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This is not the end of the story. Once returned the school, they faced the challenge of water
using limit.
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The water that the school used comes from Shimen Reservoir. Due to lack of rain this winter,
the reservoir will be empty in another 60 days. For the students, this news was not a fresh at all.
There are many problems that the reservoir faced such as lack of rain and low water quality. If the
least requirement, enough water supply is measured up, people will be thankful.
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As far as our memories recalled, it was a quite favorable weather the year before (2012).
During April, 2011, the water level was down to 224.54 meters high. The percentage of water stored
decreased to 35.64% which was the lowest of that year.

(3 FH KR

http://www. epochtimes. com/b5/11/4/19/n3232699. htm)

i)
T B‘iiﬁmﬁ
= W

s

o

Bro FpRAPIE- A NG TRANF FILIT o AR AR 2

I g SadERI > I pre 5‘;—%;'];,—; iz BT A B o

N
St
«mH.
#)
3
3
o
F
P
k)
S
)

Not all the scenes described were fictional. The weather data were truly documented. The data
reflected the climate situation which our generation has been facing. We cannot predict precisely
what the weather will be, but we can foresee the possible trend of climate changing.
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Before talking about the situation of climate changes, we have to know the carbon emission

reduction activities which have been influencing globally. Kyoto Protocol which had been signed in



1997 was due in 2012. However, new carbon emission treatments have not been settled down yet.
Therefore, the protocol was extended to 2020.
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Global warming was the very catalyzer that convinced every country to sign the protocol.
Indeed, the average temperature was getting warmer and warmer during this decade. But overheat
was not the only problem, we also faced weather situations such as record-breaking snow, uneven
rain that led to drought or flood.
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At the beginning, everybody would say the answer lies in climate change, because of frequent
heavy rain, drought, high or low temperature. Moreover, people will blame it to extreme climate
patterns. Perhaps, not all the disastrous weather documents are record-breaking. But if environmental
changes are added, the so-called safe environments will not able to sustain the effects that extreme
climate patterns bring about. The environments that human beings dwell in are purposefully
developed. But the original functions such as biological sheltering and extreme climate patterns
adjusting were the costs. Therefore, the environments are more fragile to nature disasters. For

example, wetlands by the rivers can ease and store the rain water of sudden showers. Once the



wetlands are covered with concrete, the water-storing function is lost. Water will flow to lower areas
which increase the chance of floods.
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We cannot be100 percent sure that the climate changes in these years are mainly related to
global warming. More and more scientists have observed extreme climate patterns taking place
around the earth. For instance, 2011 is a year of frequent extreme climate patterns and the warmest
data were thus recorded since 15 years ago, including record- breaking heat wave in Texas, U.S., the
second highest temperature in England over the three centuries, and floods in Thailand. Global
warming increases the frequency of extreme climate patterns.

(324 FH KR: http://www. libertytimes. com. tw/2012/new/ jul/12/today-int7. htm)
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How is the climate changing trend for next hundred years, wild or mild?
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We know the weather forecast of shorter period of time will be more accurate. With nowadays

technology, we can predict the weather tomorrow precisely, but the accuracy decreases for a
one-week weather forecast. As for monthly reports, the accuracy is similar to the local residents’
experience.
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As a result, while observing climate changes, it is hard to expect accuracy. What we can
anticipate is the climate changing trend, the direction of change. In other words, talking about global
warming, we cannot predict that this year will be hotter than last. However, if we lengthen the time
axis, coexisting with slight changes of annual average temperature, acceptable uncertainty, the
temperature of long time scale can be observed. One thing should be noticed. The rate of carbon
dioxide emission to the atmosphere has been right-skewing without any signs of decreasing.

(3LH 2FAF-o§FRF LAV 2% %3 http://co2now. org/)
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From the data which have been collected since 19" century, we can see Taiwan climate change

patterns and possible trends.
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For the temperature, it increased .8 ‘C on the average. The ground temperature has increased by
1.2°C, while that of the metropolitan areas increased by 1.4°C and has formed heat island effect

which states that the temperature of cities is higher than that of suburbs during the same period of

time.
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The sunshine hours of most areas in Taiwan decrease. Taking Taipei for example, the number of
hours in this decade was less about 200 hours than that of the early 20" century. We may perceive
that temperature is in proportion to sunshine exposure. But, how can we explain the relation between
rising temperature and decreasing of sunshine hours?
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For precipitation, it showed the hours of rain decreased, but the precipitation remained which
indicated the chance of heavy rain increased.
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Scientists tried to explain the phenomenon of weather changes, but the scale was huge with
challenging variables. We gradually come to the conclusion that if the temperature rises by 1°C, the
water steam in the air will increase by 7%. Meanwhile, the density of rain will be doubled or even
tripled. Global warming increases the amount of water steam in the air. This may explain the
situation that shortening of sunshine hours. At the same time, increasing steam in the air strengthens

the density of rain.
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From global warming to extreme weather patterns
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For decades, every country has been discussing about energy saving and carbon emission
reduction. Sir Nicholas Stern who had been the leading economist of the World Bank, played an

important role.
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Stern and his colleagues reported The Stern Review on the Economics of Climate Change. They
indicated if people do not try to control weather change, it will cause severe effects of economy to the
extent like World Wars and the Great Depression in early 20"Century. Therefore, immediate action
must be taken. One percent of global GDP will be paid to ease the weather changes and to avoid the
potential threat of 20% GDP loss after weather changes. This statement accelerates the legitimacy of
carbon emission reduction in many countries.
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The steps of energy saving and carbon emission reduction are:

1. measuring the total amount of carbon emission of ones’ organization or nation

2. setting up the goal of carbon emission

3. distributing the target quantity to each technical phase

4. activating every carbon emission control program annually

5. examining the results of these programs

6. modifying each program till the goal is reached

U.K. as a leading roles of carbon emission reduction, did measure up to the target and was ahead

of G8 countries.

(329 FAH kK http://event. businesstoday. com. tw/GreenPower/Topic/Article/36)




Green Power
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The true meaning of energy saving is to develop the national green economy, reduce the reliance
of fossil energy. Both of the ideas are critical for Taiwan. More than 98% percent of energy is
imported from other countries, which means our nation’s neck is choked by others’ hands. The
turning point of Taiwan economy is on the reproducing energy such as wind power and solar power.
More important, knowledge economy is the key during the economy transforming process.
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Nevertheless, from green economy development view point, the progress may not be able to

keep up the pace with climate changes. As a result, the attention is drawn to the topic of adaption.



Based on existed foundation, mitigation means adjustment and improvement of changing the
environments, reducing the chances of extreme climate. On the other hand, through adaption, people
face the environmental changes in advance such as the precaution of nature disasters.
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For instance, we know that Dutch people claim their living areas from the sea. Under the
circumstances of climate changes with the rising sea level and the strengthening waves, they will face
more challenges to build the levees. Rather than developing higher techniques of building levees,
Dutch people would adapt themselves to the environmental and climate changes in ways like

designing floating houses.
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When traditional favorable weather is gradually diminishing and climate patterns changing or
even resulting in extreme climate patterns, how can we learn to adapt ourselves to future climate

patterns?
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Building up the awareness to micro-weather and environment
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The plants are the first objects suffering from environmental and weather changes.
Knowing the change of temperature is necessary for daily life, so that people can
prepare clothes or rain gears. Comparing with several generations before, the weather
now changes more rapidly. During the seasons turning, the temperature of many areas
changes dramatically. Severe weather changes will affect people’ s health and speed
up flu spreading.
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Geographic features and living surroundings will post influence on micro-weather. For example
the north-eastern monsoon is prosperous in winter Taiwan. It will affect those northern seaside
schools, especially for those without natural barriers. Keeping warm in winter becomes important
issue. Likewise, the influence which global warming and high temperature cause will be posted
greatly on the temperate zone dwellers. People may not bear the hot summer and go into shock. The
same situation can occur in the downtown areas.  Students’ learning will be affected if there are
fewer trees planted on the campuses which suffer frequently from heat-island effects.
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Not until the 5™ grade do our students begin to acquire weather related knowledge. But

weather changes in any second. Consequently the knowledge should be integrated into lower graders’
everyday education. Based on different micro-weather patterns, teachers can use their own living

experience to internalize the students’ learning.
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Exploring the influence of climate pattern changes
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Climate pattern changes will also influence plants and form new biological environments. The
growth of plants and bloom of flowers are directly influenced by climate pattern changes. Students of
schools located at the farming-fishing areas can observe these changes more obviously. And this
course is more suitable for high graders.
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For schools of metropolitan areas, we can discuss the influence of climate changes through
consuming styles. Human beings’ consuming styles have everything to do with biological laws. In
cities, people are at the top of the consumption pyramid. People have to survive with material and
energy. The influence such as unsteady rain that climate change may bring makes water resources
hard to obtain. This is also the challenge for Taiwanese to deal with water resources. When it comes
to energy, if students document the annual electricity consumption, they can understand the
connection between temperature and energy consumption and further discuss the reason.

AT TR G H R F G R F R M2 R 7§ L
H - R 40 0 & FI7o Hend - AT ARG angse b AR A ﬂ\%’*{ B
(messy) | » 2&Xm Biiehik v HE A T FIRE I % (tame) | - FREBZE S B DT ~
- A A ehl 1 f2ik4E (re-engineering )  # Z 0 L REIRII A A BB TR
RT AR S (RPEIAAEEIEREY AHEEEYT  aRoR R
ERDEFILIF L LA AFF R BAFY S FEY RIER  FE
R MELE U TEHmERG N T R o RS FHRIA A TREER
1 RiEAR Y A F Y a4 BT o

While facing climate or environment changes, it is not a single phase issue just to promote the
idea of carbon emission reduction and energy saving, but a rather complicated and multi-dimensional
problem to our great concern. The essence of the problem is messy. Nevertheless, traditional
education emphasizes on taming and training. The innate nature of adaption of environmental
changes will be re-engineering of human beings. In other words, one should understand that what
they have acquired in school is not enough. Moreover, they should broaden their scope of knowledge
to the extent of societies and everyday lives. This kind of education with non-standard answers is not
easy. But, students’ learning will be assured during the exploring process. With the questions

originated from their daily lives, students acquire knowledge, after digesting and internalizing then



forming possible answers. Excellent results can be desirable, but the processes weigh much more

during learning.
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We have been keen on trash recycling education for 20 years, and energy as well as water
resource saving education for 10 years. These ways of environmental protection including recently
added disaster prevention education help us to lead a more ever-lasting life. The question is: can daily
life education last as much longer as other subjects such as language, math and art to be life-long

learning fields in our curriculum?
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When we understand the possible reasons for climate changes, we can be more able to adapt
ourselves to future climate changes. We can learn about problems which may be detrimental to
environments and discuss practical action. The learning process is cross subjects or learning fields
and will be internalized through action. There might not be standard answers but results in
integrating and innovating environmental action. All of the results can be active influence to infect
other people.
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For example, more population in cities, more people will face heat-island effect. Meanwhile,
how can we not care about indoor and campus environments, if we stay more than 19 hours in the
buildings? Furthermore, designing and constructing green buildings is a fusion of science, technology,
engineer and mathematics. This STEM was brought by U.K. to be the foundation of their national
curriculum. We can foresee that U.K. will export this notion and action and make it one part of their

everlasting economy.
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Environment and climate changes are complex and various. The only solution to this problem is
taking action. Through action, we can learn and construct enough knowledge to approach the
necessities dealing with the problem. Learning can be achieved in this way and so can teaching.
AXFFLFA MY TORAT B KRTE KT AR A IR vk

Gk BT ZEDERNFREME D EFANRT RIS DRI ERE ) LRE

FREZ G MARRFIRTTRZET - &5 ﬁ?‘““%%ﬁiiﬁPﬁ@ﬁ
gBFAE G > L T g AT D DT D PR f iFhFEE

With many students and teachers’ efforts, environmental education of New Taipei City is ahead
of other counties in Taiwan. We have set up the teaching material website of energy saving and
carbon emission reduction for more than 3 years which collected teachers teaching materials and
plans. Talking about environments management, we established low-carbon campus marks.
Education in New Taipei City is head its way of climate adapting action.
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However, we should work much harder so that fruitful harvest can be sown. By doing

S0, we can carve out a bright future for the climate adapting education in Taiwan.



