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Abstract In recent years, global warming has caused abnormal weather phenomena. Unusually cold climates
haveoccurred all around the world, including cold waves in the Northeastern United States, Beijing, China, Southern
India, and Pakistan, as well as floods in Chile, Kazakhstan, and Vietnam. China has been experiencing a nationwide
heat wave annually since the year 2013, especially in the southern region. In this study, we used Landsat 8 OLI TIRS
sensor images fromfour periods to analyze the characteristics of abnormal high temperature phenomenain Cixi-si,
China. Land cover classification was performed using 10 bands of satellite imagery, and the surface temperature was
extracted using the 10th thermal band. The results of the land cover classification of the fourth period showthe
changes of the time series quantitatively. The results of the surface temperature calculation provided both the average
overall temperature and the average temperature of individual items. The temperature was found to be highest for
buildings, followed by grassland, forest, agricultural land, water systems, and tidal flats in the same period.

Keywords : Abnormal Temperature Phenomena, Cixi-si, Image Classification, Landsat 8 OLI TIRS, Satellite Image
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Fig. 1. Time-serial Masked Images about Study Area
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Fig. 3. Time-serial Classification Result of Minimum
Distance
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Table 1. Time-serial Change about Classification Results

(unit: kmz)

Ttem 2013 | Change | 2015 | Change | 2016 | Change | 2017
Water 165.831 | -0.538 | 165293 | 44.857 | 210.150 2.596 212.746
Mud Flat | 824.865 | 41.234 | 866.099 | -60.760 | 805.339 | -19.031 | 786.308
Forest | 654.496 | -25.18 | 629316 | 14.980 | 644.296 |-223.173 | 421.123
Farm 194.500 | 31.127 | 225.627 | 127.744 | 353.372 | 83.077 | 436.449
Bare Soil | 198.043 |-137.928 | 60.116 | 29.966 | 90.081 19.323 | 109.404
Structure | 534.047 | 91.285 | 625332 |-156.786 | 468.545 | 137.208 | 605.753
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Fig. 4. Time-serial Temperature Calculation Result
(from 2013 to 2017)
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Fig. 5. Surface temperature of each classification item
(unit: C) - 2013
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Fig. 6. Surface temperature of each classification item
(unit: C) - 2015
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Fig. 7. Surface temperature of each classification item
(unit: C) - 2016
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Fig. 8. Surface temperature of each classification item
(unit: C) - 2017

Table 2. Change of surface temperature of each stage

and item (unit: C)
Item 2013 | Change | 2015 | Change | 2016 | Change | 2017
Water 29.24 -0.69 28.55 -3.59 24.96 2.78 27.74
Mud Flat 26.71 0.39 27.10 -2.98 24.13 2.44 26.57
Forest 31.52 -0.52 30.99 -3.94 27.05 341 30.46
Farm 3119 -0.46 30.72 -3.74 26.99 3.79 30.78
Bare Soil 34.77 -0.32 3445 -4.48 29.97 372 33.69
Structure 36.02 -2.03 33.99 -4.17 29.83 420 34.02
Average 31.02 30.36 26.59 30.11
Table 2014 K uHis} o], T3 Al7|oA=
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