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The global warming is one of the biggest issues that mankind is facing. Japan is no exception to the global warming. In this 

report, using AMeDAS data for recent 28 years published on the internet by Japan Meteorological Agency, we estimate the rising 
rates of average temperatures in Japan area. The average rising rate of temperature per 100 years in all areas of Japan is 4.5 ͠. 
Although the distinction between the global warming and urban heat island effect is difficult, the centennial rising rate of 
temperature in Japan area is currently estimated to be greater than 4.0͠ due to global warming.   
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Table 1. Average temperature for 28 years dependence on altitude a, 

latitude b and longitude c in each area of Japan 
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Fig. 1 Latitude dependence of the average of daily average, the daily 

maximum, and the daily minimum temperatures for 28 years. 
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Fig.2  Global warming predictions by IPCC forth report. (8) 
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Fig.3 Change in annual average of the daily maximum, the daily 

average, the daily minimum temperatures in all Japan area.  
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Fig.4 Frequency of centenary change rates in the average of the daily 

maximum, the daily average and the daily minimum temperatures in 

Japan area. 
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Fig.5 Dependence of centenary change rates of the annual average 

temperature on latitude. 
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Table 2. Centenary change of the daily maximum, the daily average  

and the daily minimum temperatures in each area. 
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Tave = 0.035x + 5.8
R² = 0.222

Tmax= 0.042x + 10.1
R² = 0.282

Tmin= 0.032x + 1.4
R² = 0.180

0

2

4

6

8

10

12

14

1980 1985 1990 1995 2000 2005

Te
m
pe

ra
tu
re

(͠
)

Year

ർᶏ㆏

Tave = 0.044x + 9.6
R² = 0.342
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R² = 0.380
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Tave = 0.051x + 12.5
R² = 0.450

Tmax = 0.060x + 17.2
R² = 0.517

Tmin = 0.048x + 8.3
R² = 0.392
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Tave= 0.045x + 12.0
R² = 0.400

Tmax= 0.058x + 16.4
R² = 0.489

Tmin = 0.043x + 8.0
R² = 0.364
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Tave = 0.051x + 13.8
R² = 0.501

Tmax = 0.062x + 18.3
R² = 0.565

Tmin= 0.050x + 9.8
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Tave= 0.052x + 13.8
R² = 0.520

Tmax= 0.067x + 18.2
R² = 0.621

Tmin = 0.043x + 9.7
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Tave= 0.053x + 15.2
R² = 0.582

Tmax = 0.067x + 19.5
R² = 0.669

Tmin= 0.047x + 11.2
R² = 0.465
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Tave = 0.036x + 21.2
R² = 0.526

Tmax = 0.042x + 23.8
R² = 0.636

Tmin= 0.035x + 18.9
R² = 0.479
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࿑ 6ᣣᧄో࿖ߩᣣᦨ㜞㧘ᣣᐔဋ㧘ᣣᦨૐ᳇᷷ߩᐕ㑆ᐔဋ୯ߩ࿾ၞ೎⚻ᐕᄌൻ 
Fig.6 Annual change of the daily maximum, the daily average, and the daily minimum temperatures in 

each area of Japan. 
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Tave= 0.042x + 15.7
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࿑ 7ፉ߿ጧ 55࿾ὐߩᣣᦨ㜞᳇᷷㧘ᣣᐔဋ᳇᷷㧘ᣣᦨૐ᳇᷷ߩ

ᐔဋ୯ߩ⚻ᐕᄌൻ 
Fig.7  Inter annual change in the average of the daily maximum, the 

daily average, and daily minimum temperatures of 55 observatory points 

in islands and peninsula. 
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࿑8 ᣣᧄߩઍ⴫ὐ 17᷹ⷰὐߩߢᣣᦨ㜞᳇᷷㧘ᣣᐔဋ᳇᷷㧘

ᣣᦨૐ᳇᷷ߩᐔဋ୯ߩ⚻ᐕᄌൻ 
Fig.8 Inter annual change in the average of the daily maximum, the 

daily average and the daily minimum temperatures in 17 representative 

observatories of Japan areas, 
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࿑ 9 ௑ࠆߔ਄᣹߇᳇᷷ߤ߶޿ᄙ߇㧘ੱญߦ߁ࠃࠆ߆ࠊࠄ߆
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ᨐ߽ࠄ߆ㇺᏒߩᐕᐔဋ᳇᷷ߪ 100ਁੱᒰࠅߚ 0.6͠೨ᓟߩ਄
᣹ࠅ߅ߡߒ␜ࠍ㧘࿑ 9 ห⒟ߣᨐ⚿ߩ᳇᷷஍ᏅߣㇺᏒੱญߩ
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� ߡ߃ਈࠍᓇ㗀߽ߦ₸㧘᳇᷷਄᣹ߪญੱߩ㧘ㇺᏒߢࠈߎߣ
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5.0͠/100ᐕߦኻߡߒ㧘ㇺᏒฬ޿ߥ߆ߟߩᱷߩࠅ 541࿾ὐߩ 
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Tave = 0.0006x
R² = 0.142

Tmax = 0.0006x
R² = 0.027

Tmin = 0.0007x
R² = 0.089
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Fig.9  Relationship between average urban population and the daily 

average, the daily maximum, and the daily minimum temperature 

anomalies. 

Tave= 0.0006x + 4.9

R² = 0.040

Tmax = 0.0001x + 5.9

R² = 0.001

Tmin= 0.0012x + 4.6

R² = 0.073

4

2

0

2

4

6

8

10

12

㪇 㪌㪇㪇 㪈㪃㪇㪇㪇 㪈㪃㪌㪇㪇 㪉㪃㪇㪇㪇 㪉㪃㪌㪇㪇 㪊㪃㪇㪇㪇

Te
m
p
e
ra
tu
re

C
h
an
ge

R
at
e
(͠

/1
0
0y
ea
r)

Population (㬍1000)

ᣣᐔဋᄌൻ₸ ᣣᦨ㜞ᄌൻ₸ ᣣᦨૐᄌൻ₸

✢ᒻ (ᣣᐔဋᄌൻ₸) ✢ᒻ (ᣣᦨ㜞ᄌൻ₸) ✢ᒻ (ᣣᦨૐᄌൻ₸)

 
࿑ 10� ᐔဋੱญߣᣣᐔဋ㧘ᣣᦨ㜞㧘ᣣᦨૐ᳇᷷ߩ ��� ᐕ޽
�㑐ଥߩ₸਄᣹ߩࠅߚ

Fig.10  Relationship between urban population and the daily average, 

the daily maximum, and the daily minimum centennial change rates of 

temperature. 
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� 4.5͠/100 ᐕߩᄌൻ₸ࠍᜬߟ᳇᷷਄᣹₸ߩ㜞ᐲᄌൻࠆߺࠍ
㧘⴫ߣ 㧘1000mࠅߥߊߐዊߦ߽ߣߣ㜞ᐲߪ₸㧘᳇᷷਄᣹ࠄ߆4
ᒰࠅߚ 0.9ᷫ͠ዋޕࠆߔ᳇᷷਄᣹ߪ㧘5km⒟ᐲ߹ߢ෸޿ߢࠎ
㜞ᐲߪߢ࿖ᐔဋోߪ᳇᷷ޕࠆߥߦߣߎࠆ 1km ᒰࠅߚ 5.9͠
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⴫ 3 ᷹ⷰὐࠆ޽ߩ 285ㇺᏒߩ 28ᐕ㑆ߩᐔဋ᳇᷷ߩ⚻ᐲ㧘
✲ᐲ㧘㜞ᐲੱ߮ࠃ߅ญߩଐሽᕈ 

Table 3. Urban average temperatures for 28 years dependence on 

longitude, latitude, altitude, and population in 285 urban observatories. 
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Table 4. Urban average temperature rising rates for 28 years 

dependence on longitude, latitude, altitude, and population in 285 urban 

observatories. 
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Fig.11  Relationship between urban population and its annual increasing 

population㩷 for 30 years. 
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Fig.11 Annual variation in temperature lapse rate(deg/km). 
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Fig.12 Annual variation in temperature change rate depending on 

latitude (㷄/deg). 
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