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Abstract: The random walk model was further used to fit the temperatures of 44 beta world cit-
ies from 1901 to 1998, in order to verify that this model can fit temperature change. The results
showed that this model can fit both temperature walk and recorded temperature of these cities,
which are consistent with our previous results,indicating that the random walk model can be
used to describe the temperature change in cities.
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1 1901 1998
Table 1 Conversion of recorded temperature into temperature
walk and generation of random walk for temperature in Barcelo-

na from 1901 to 1998

Recorded
Year tempera- Tem- Temper- * Random Ran-
ture perature ature Genera-  number dom
step walk ted ran-  step walk
dom
number
1901 13.475 0 —0.971 0
1902 13.975 1 1 —0.926 1 1
1903 14. 208 1 2 —0.189 1 2
1904 14.550 1 3 —0.963 —1 1
1905 13.700 —1 2 —0.101 1 2
1906 13.767 1 3 0.536 1 3
1907 13.817 1 4 —0.989 —1 2
1908 14.117 1 5 —0.596 1 3
1909 13.567 —1 4 —0.253 1 4
1910 13.842 1 5 0.643 1 5
1991 15.825 —1 10 0. 809 1 10
1992 15.583 —1 9 —0.330 —1 9
1993 15.558 —1 8 0.795 1 10
1994 16.725 1 9 —0.168 —1 9
1995 16. 583 —1 8 0.722 1 10
1996 15.992 —1 7 —0.025 —1 9
1997 16.975 1 8 0.672 1 10
1998 16.325 —1 7 0. 606 —1 9
* SigmaPlot 7.15131

The random number is generated by SigmaPlot with the seed of 7.

15131.
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Table 2 Results for fitting temperature change in 44 beta world

44

1901

cities of Asia from 1901 to 1998 using random walk model

2

Continue table 2

Fitting of temperature

Fitting of real

Fitting of temperature

Fitting of real

walk temperature
Beta World Cities
Seed §um of Seed ?um of
Squares Squares
IS E IS
Melbourne 1. 05160 138 0.30642 20.59122
7.15131 140 2.18899 34.22988
Barcelona
1. 25087 148 0.10829 44.63769
Los Angeles
4.24198 153 1.17852 20.51017
Johannesburg
. 0. 78109 118 0.29091 11.27945
Manila
2.13756 164 4.88200 16.30542
Bogota
New Delhi 0.57113 120 0.19284 28.29181
Atlanta 0.56738 152 4.38130 49.04654
Washington D, C. 9.67998 144 0.32423 50.18224
Tel Aviv 2.69142 160 1.75198 36.90105
Bucharest 2.77533 128 2.35377 56.90507
. 0.70479 112 2.01831 30.64189
San Francisco
Helsinki 3.56841 112 0.40301 143.69975
. 2.50122 116 2.48303 65.95118
Berlin
. 2.01867 140 0.48578 20.77641
Dubai
1.13712 144 0.53868 91.77823
Oslo
. 2.1714 140 0. 85450 33.35956
Geneva
Riyadh 1. 39207 124 1. 55582 46.20014
- 3.47979 116 2.72178 80.68584
Copenhagen
0.01394 108 2.72178 63.87414
Hamburg
- 1. 42543 136 0.41410 31.51978
Cairo
4.74512 168 2.48052 8.40130
Bangalore
Jeddah 0.21468 132 2.13907 28.58669
K . 5. 42852 136 1.55582 30.02430
uwait

JTE A

2013 %5 A

% 205% 24

walk temperature
Beta World Cities
Seed $um Of‘ Seed Sum of
Squares Squares
2.05819 116 3.18016 51.04456
Luxembourg
Munich 0. 68749 108 2.68343 55.19392
Ki 2.59783 108 1.88721 98.51313
iev
0. 90554 132 1.03233 65.83333
Dallas
. 0. 48056 172 0.88146 87.19549
Lima
3.44285 112 3.33953 48.54909
Boston
Miami 6.01094 128 0.75372 23.61362
iami
. 1. 55489 126 1.43115 37.99569
Sofia
Diisseldor 0.56913 116 2.48474 46.90516
2.31509 122 0.32423 38.21940
Houston
. 1.12089 132 2.01257 26.25788
Beirut
. 0.11843 171 5.95931 15.39790
Guangzhou
. 1. 9281 115 0.93386 31.49248
Nicosia
. 0.02733 152 0.88146 16.28399
Karachi
Montevideo 1. 44443 152 1.19254 29.70280
Rio de Janciro 2.86924 116 0.96278 26.15529
R 0.72019 148 0.99104 15.54811
Nairobi
. 0. 48891 108 2.48303 54. 44060
Bratislava
2.54442 136 2.28057 85.30570
Montreal
Ho Chi Minh City 4.13255 108 3.10271 13.05599
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Fig. 1  Comparison of temperature walk with random
walk in 7 beta world cities from 1901 to 1998.
a. »b. ,C. »d. se. oL
, 8.

a. Barcelona, b. Cairo, c. Guangzhou, d. Johannesburg, e.
Los Angeles,f. Melbourne, g. Rio de Janeiro.
—o— : BHALE L, e AL, e

—o—: Random walk,-@=: Temperature walk,==-: Regression
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Fig. 2 Comparison of recorded temperature with random
temperature in 7 beta world cities from 1901 to 1998.
a. ,b. ,c. »d. .e. W
,g.
a. Barcelona, b. Cairo, c. Guangzhou, d. Johannesburg, e.

Los Angeles,f. Melbourne, g. Rio de Janeiro.

—o— : BfHLA IR, o= T, - [
=8—: Random temperature ,-@=: Recorded temperature , ==-: Regression
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