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Modifying Annual Precipitation Mean
Concerning the Effects of Heteroscedasticity in
Different Climatic Regions of Iran
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Abstract

Heteroscedasticity as determining concept challenges the
calculation and efficiency of mean precipitation at the extent
of Iran territory. This inefficiency leads to emergence of error
during calculation of annual water budget and of problem in
water resources of country. Accordingly, in this study, building
on the Masoodian climatic classification and investigating the
precipitation data from146 synoptic stations at four temporal
scales- heavy rain, semi-heavy rain, pre-precipitation, and low
rain- the effect of Heteroscedasticity on mean precipitation
were investigated by Levene Test. The results showed that
besides the precipitation data have a normal distribution across
all climatic regions, but the existence of limiting precipitations
as outliers data, very high-variances and the variation of
precipitation regimes from some station of a climatic region,
resulted in rejection of null hypothesis of Levene Test and most
of climatic regions are encountered Heteroscedasticity.
Consequently, use of mean index could not provide complete
recognition of precipitation status and precipitation
distribution. Hence, to achieve an efficient mean of annual
precipitation in country, it is necessary to do practice to
enhance the calculated mean precipitation in climatic extent,
with avoiding calculating mean at territory extent, and by
accomplishment of improved climatic classification at
watershed basin scale, gains better recognition of precipitation
behavior at any climatic extent, and at whole territory extent in
Iran.

Keywords: Heteroscedasticity, Iran, Levene Test, Masoodian
Climatic Region, Precipitation Mean.
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Fig. 1- Spatial Distribution of Synoptic Stations in Masoodian Climatic Classification
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Fig. 2- Spatial Distribution of Synoptic Stations in Masoodian Precipitation Regimes
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Table 3- Heavy Rain season, Semi-Heavy Rain season, Pre- precipitation season and Low Rain season
Normal probability plot in each Climatic Region
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Table 3 (continued)
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Table 3 (continued)
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Table 3 (continued)
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Table 4- Heavy Rain season, Semi-Heavy Rain season, Pre- precipitation season and Low Rain season
Variance in each Climatic Region
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Climatic Region Heavy-Rain  Semi-Heavy Rain Pre-precipitation Low Rain
Caspian Coastal 44315.37 8780.08 10662.11 5063.48
Caspian Sub-Coastal 7630.72 3347.09 2284.65 1605.97
Central Iran 745.51 274.43 85.50 9.68
Azari 743.60 408.64 418.57 87.19
Kkouzi 4578.41 2590.68 179.23 1.39
Moghani 2614.75 737.50 421.10 111.56
Zagros Highland 51581.95 52077.61 2695.39 43.69
Western Zagros 5612.16 6386.08 1690.60 16.940
Eastern Zagros 3443.24 2475.82 1908.07 34.31
Southern Sub-Coastal 3962.62 797.08 486.23 144.56
Southern Coastal 6061.73 2684.77 3474.01 4276.81
Major Sistani 3683.39 910.97 55.88 5.395
Minor Sistani 597.32 197.74 - 78.87
Balochi 2148.95 1002.77 321.44 210.29
Makouiee 3178.82 754.50 922.86 900.64
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Table 5- Levene test for Heavy-Rain season in each climatic region (% 99)
(20,5 A linob! ghnw) (couldl (U p2 (0,L 53 Juad )3 (g o905] @S -0 g

< 8 < - kel — — s S -
s & &§& = ¢ 3 § 88 § 58 23 §3 £ g 35 ¢
£5 = 235 g S 5 S 25 s 72 58 58 5 5 3 2
S& £ S 2 = < < S N2 g g8 €8 38 S, S g ]
) o (OR= @ = T 7] =1 n < = S
2 (%} O g 3 = =
o
Caspian 0.00 0.00 0.00 0.00 0.00 0.728 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Coastal
Caspian 0.00 - 0.00 0.00 0.176 0.001 0.00 0.765 0.011 0.033 0.339 0.053 0.00 0.005 0.018
Sub-
Coastal
Central 0.00 0.00 0.666 0.00 0.085 0.00 0.00 0.00 0.00 0.00 0.00 0.812 0.00 0.00
Iran
Azari 0.00 0.00 0.666 - 0.00 0.122 0.00 0.00 0.00 0.00 0.00 0.00 0.473 0.00 0.001
Kkouzi 0.00 0.176 0.00 0.00 - 0.001 0.00 0.245 0.112  0.192 0.774 0.19 0.00 0.011  0.058
Moghani 0.00 0.001 0.085  0.122 0.001 - 0.00 0.00 0.045  0.062 0.005 0.00 0.077 0.438  0.275
Zagros 0.728 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Highland
Western 0.00 0.765 0.00 0.00 0.245 0.00 0.00 0.011 0.031 0.462 0.005 0.00 0.003 0.014
Zagros
Eastern 0.00 0.011 0.00 0.00 0.112 0.045 0.00 0.011 - 0.912 0.116 0.936 0.00 0.216 0.511
Zagros
Southern 0.00 0.033 0.00 0.00 0.192  0.062 0.00 0.031 0.912 0.185 0.876 0.00 0.242  0.506
Sub-
Coastal
Southern 0.00 0.339 0.00 0.00 0.00 0.005 0.00 0.462 0.116 0.185 0.218 0.00 0.033 0.09
Coastal
Major 0.00 0.053 0.00 0.00 0.19 0.00 0.00 0.005 0.936 0.876 0.218 - 0.00 0.332 0.463
Sistani
Minor 0.00 0.00 0.812 0473 0.00 0.077 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sistani
Balochi 0.00 0.005 0.00 0.00 0.011  0.438 0.00 0.003 0.216  0.242 0.033 0.332 0.00 - 0.651
Makouiee 0.00 0.018 0.00 0.001 0.085  0.275 0.00 0.014 0.511  0.506 0.09 0.643 0.00 0.651 -

Homoscedasticity=sig>0.01 O

Heteroscedasticity=sig<0.01 O
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Table 6- Levene test for Semi-Heavy Rain season in each climatic region (% 99)
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Caspian - 0.003 000 000 0001 000 000 0138  0.00 000 000 000 000 000 000
Coastal
Caspian  0.003 - 0.00 000 0739 0001 000 0104 0448 0.002 0072 0008 000 0008 0.008
Sub-
Coastal
Central 0.00 0.00 - 0035 000 0027 000 0.0 0.00 0.00 0003 0007 0313 0011 0.103
Iran
Azari 0.00 0.00  0.035 - 0.00 0404 000  0.00 0.00 0.014 0022 0143 0.002 0169 0.722
Kkouzi 0001 0739 000 0.0 - 0.00 000 0042 0615 000 0094 0.03 0.0  0.004 0.00
Moghani ~ 0.00 0001 0027 0404  0.00 - 0.00 000 0002 0313 0175 0632 0005 0651 0.782
Zagros 0.00 0.00 0.00 000 000  0.00 - 0.00 0.00 000 000  0.00 000 000 000
Highland
Western 0138 0.104  0.00  0.00 0042 000  0.00 - 0.021  0.00 0002 0001 000 0001 0.00
Zagros
Eastern 0.00 0448 000 000 0615 0002 000 0.021 - 0.004 0231 0016 000 0018 0.003
Zagros
Southern  0.00  0.002  0.00 0014 000 0313 0.00 000  0.004 - 031 0729 000 0739 0.212
Sub-
Coastal
Southern  0.00  0.072  0.003 0.022 0094 0175 000 0002 0231 = 031 - 0348  0.002 0352 0.161
Coastal
Major 0.00 0008 0007 0143 0003 0632 000 0001 0016 0729 0.348 - 0.002 0998 0.492
Sistani
Minor 0.00 0.00 0313 0002 000 0005 000 0.0 0.00 0.00 0002 0.002 - 0.003 | 0.03
Sistani
Balochi 0.00 0008 0011 0169 0004 0651 000 0001 0.018 0739 0352 0.998  0.003 - 0.515
Makouiee  0.00  0.002  0.103 0722 000 0782 0.00 _ 0.00  0.03 0212 0161 0492 | 003 0515 -
Homoscedasticity=sig>0.01 O Heteroscedasticity=sig<0.01 0O
Table 7- Levene test for Pre-precipitation season in each climatic region (% 99)
(2,3 A4 (lizob] grhanw) (codlBl (54U 12 (9,1 iy Joad p3 (i) 090 W -V g
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Caspian - 0.00 000 000 0.0 0.00 0006  0.00 0.00 0.00 0.00 0.00 0.00 0.00
Coastal
Caspian Sub-  0.00 - 000 000 000 0001 0398 0815 0816 000 0268 000 0001 0.165
Coastal
Central Iran 0.00 0.00 - 0.00 | 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0121 0.01 0.0
Azari 0.00 0.00 0.00 - 0.002  0.822 _ 0.00 0.00 0.00 0.76 0.00 0.00 0321 _ 0.003
Kkouzi 0.00 0.00 0.03  0.002 - 0.014 _ 0.00 0.00 0.00 0.00 0.026 0007 0128  0.00
Moghani 000 0001 000 0822 0014 - 0.00 0.00 000 0947 0.0 0.00 0498  0.007
Zagros 0.006 0398  0.00  0.00  0.00 0.00 - 0.01 0204 000 0009 000 0.00  0.023
Highland
Western 000 0815 000 000 000 0.00 0.01 - 0.998 000 055 0002 000 0113
Zagros
Eastern 000 0816 000 000 000 0002 0204 0.998 - 0.00 0158 0936 000  0.003
Zagros
Southern 0.00 0.00 000 | 076 0026 0947  0.00 0.00 0.00 - 000 0001 0571  0.007
Sub-Coastal
Southern 000 0268 000 000  0.00 0.00 0009 0155 0158  0.00 - 0.00 0.00  0.041
Coastal
Major Sistani___ 0.00 000 0121 000  0.007 0.0 0.00 0002 000  0.001  0.00 - 0.001 _ 0.00
Balochi 0.00 0.00 0001 0221 0128 0498  0.00 0.00 000 0571  0.00  0.001 - 0.002
Makouiee 000 0165 000 0003 000 0007 0.023 0.00 0.093 0007 0041 000  0.002 -

Homoscedasticity=sig>0.01 O

Heteroscedasticity=sig<0.01 O
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Table 8- Levene test for Low Rain season in each climatic region (% 99)
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Caspian - 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.255 0.00 0.00 0.00 0.003
Coastal
Caspian 0.001 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.349
Sub-
Coastal
Central 0.00 0.00 - 0.00 0.00 0.00 0.00 0.529 0.00 0.00 0.00 0.106 0.416 0.00 0.00
Iran
Azari 0.00 0.00 0.00 - 0.00 0.333 0.041 0.00 0.001 0.052 0.00 0.00 0.001 0.13 0.00
Kkouzi 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.001 0.017 0.00 0.00
Moghani 0.00 0.00 0.00 0.333 0.00 - 0.009 0.00 0.00 0.386 0.00 0.00 0.001 0.505 0.00
Zagros 0.00 0.00 0.00 0.041 0.00 0.009 - 0.001 0.587 0.001 0.00 0.00 0.207 0.024 0.00
Highland
Western 0.00 0.00 0.529 0.00 0.00 0.00 0.001 - 0.00 0.00 0.00 0.608 0.111 0.00 0.00
Zagros
Eastern 0.00 0.00 0.00 0.001 0.00 0.00 0.587 0.00 - 0.00 0.00 0.00 0.00 0.001 0.00
Zagros
Southern 0.00 0.00 0.00 0.052 0.00 0.386 0.001 0.00 0.00 - 0.00 0.00 0.00 0.935 0.00
Sub-
Coastal
Southern 0.255 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.001  0.066
Coastal
Major 0.00 0.00 0.106 0.00 0.001 0.00 0.00 0.111 0.00 0.00 0.00 - 0.314 0.00 0.00
Sistani
Minor 0.00 0.00 0.416 0.001 0.017 0.01 0.207 0.608 0.00 0.00 0.00 0.314 - 0.002 0.00
Sistani
Balochi 0.00 0.00 0.00 0.13 0.00 0.505 0.024 0.00 0.001 0.935 0.001 0.00 0.002 - 0.00
Makouiee 0.003 0.349 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.066 0.00 0.00 0.00 -

Homoscedasticity=sig>0.01 O
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Table 9- Levene test for synoptic stations in each climatic regions (% 99)
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Heavy-Rain 000 000 000 000 000 08 000 000 000 0.00 0256 0.004
Semi-Heavy Rain 0.001 0.012 000 000 0.00 ' 009 0.012 0.00 000 0.011 0.873 0.095
Pre-precipitation 0.006 000 000 000 0003 006 000 0.00 000 0.0 - 0.001
Low Rain 0.006 000 000 000 0001 059 001 0.00 000 000 0.301 0.849

Homoscedasticity=sig>0.01 O

Heteroscedasticity=sig<0.01 O
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