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4- Erosion Productivity Impact Calculator
5- Wind Erosion Prediction System

6- Weather

7- Cyclone

8-Anticyclone
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Wind Direction

Speed

(m/s) CALM N NNE NE ENE E ESE SE SSE S SSW SW  WSWwW W WNW NW  NNW TOTAL
CALM 0.032 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.032
1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001
2 0.000 0.001 0.000 0.001 0.001 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.002 0.003 0.007 0.002 0.018
3 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.002 0.010 0.010 0.025
4 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.002 0.007 0.012 0.024
5 0.000 0.004 0.000 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.004 0.012 0.011 0.034
6 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.024 0.019 0.051
7 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.023 0.017 0.044
8 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.022 0.028 0.052
9 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.088 0.046 0.086
10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.076 0.090 0.167
11 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.012 0.023 0.035
12 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.048 0.081 0.129
13 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.034 0.046 0.081
14 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.027 0.056 0.083
15 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.023 0.036 0.059
16 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.015 0.014 0.029
17 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.010 0.017
18 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.012 0.016
19 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.004 0.006
20 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.003 0.007
21 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.001
22 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.001
23 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.002
TOTAL 0.032 0.009 0.001 0.003 0.002 0.001 0.000 0.000 0.000 0.001 0.000 0.001 0.000 0.005 0.027 0.396 0.523 1.000
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o < Hour of Day m
= o
§_ =) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 @
o< o
5 m/s S
14 7.4 7.8 8.2 8.4 8.6 8.7 8.6 8.4 8.2 7.8 7.4 6.9 6.5 6.0 5.7 5.4 5.2 5.2 52 5.4 5.7 6.0 6.5 6.9 Yes

16 4.9 51 5.4 5.6 5.7 5.7 5.7 5.6 54 51 4.9 4.6 4.3 4.0 3.7 35 3.4 3.4 34 35 3.7 4.0 4.3 46 No
15 5.6 5.9 6.2 6.4 6.5 6.6 6.5 6.4 6.2 5.9 5.6 5.3 4.9 4.6 4.3 4.1 4.0 3.9 4.0 4.1 4.3 4.6 4.9 53 No
16 6.3 6.7 7.0 7.3 7.4 7.5 7.4 7.3 7.0 6.7 6.3 5.9 55 5.2 4.9 4.6 4.5 4.4 4.5 4.6 4.9 5.2 55 59 No
15 3.5 3.7 3.9 4.0 4.1 4.1 4.1 4.0 3.9 3.7 3.5 3.3 3.1 2.9 2.7 2.6 2.5 2.4 2.5 2.6 2.7 2.9 3.1 33 No
15 167 176 185 191 195 196 195 191 185 176 167 156 146 137 128 122 118 117 118 122 128 137 146 156 Yes
15 8.8 9.3 9.8 101 103 104 103 10.1 9.8 9.3 8.8 8.3 7.7 7.2 6.8 6.5 6.2 6.2 6.2 6.5 6.8 7.2 7.7 8.3 Yes
15 117 124 129 134 137 138 137 134 129 124 117 110 10.2 9.6 9.0 8.5 8.3 8.2 8.3 8.5 9.0 9.6 10.2 11.0 Yes
16 155 164 172 178 182 183 182 178 172 164 155 146 136 127 120 114 110 109 110 114 120 127 136 146 Yes
15 8.3 8.8 9.2 9.5 9.7 9.8 9.7 9.5 9.2 8.8 8.3 7.8 7.3 6.8 6.4 6.1 5.9 5.8 5.9 6.1 6.4 6.8 7.3 7.8 Yes
16 3.8 4.0 4.2 4.3 4.4 4.4 4.4 4.3 4.2 4.0 3.8 3.5 3.3 3.1 2.9 2.8 2.7 2.6 2.7 2.8 2.9 3.1 3.3 35 No
16 111 117 123 127 130 131 13.0 127 123 117 111 104 9.7 9.1 8.5 8.1 7.8 7.8 7.8 8.1 8.5 9.1 9.7 10.4 Yes
16 2.8 3.0 3.1 3.2 3.3 3.3 3.3 3.2 3.1 3.0 2.8 2.6 2.4 2.3 2.1 2.0 2.0 2.0 2.0 2.0 2.1 2.3 2.4 26 No
15 196 207 217 224 229 231 229 224 217 207 196 184 172 160 151 143 139 137 139 143 151 160 17.2 184 Yes
16 3.8 4.0 4.2 4.3 4.4 4.5 4.4 4.3 4.2 4.0 3.8 3.6 3.3 3.1 2.9 2.8 2.7 2.6 2.7 2.8 2.9 3.1 3.3 3.6 No
16 5.3 5.6 5.9 6.1 6.2 6.3 6.2 6.1 5.9 5.6 5.3 5.0 4.7 4.4 4.1 3.9 3.8 3.7 3.8 3.9 4.1 4.4 4.7 50 No

16 7.0 7.4 7.8 8.0 8.2 8.2 8.2 8.0 7.8 7.4 7.0 6.6 6.1 5.7 5.4 5.1 5.0 4.9 5.0 5.1 5.4 5.7 6.1 6.6 Yes
16 8.1 8.6 9.0 9.3 9.5 9.6 9.5 9.3 9.0 8.6 8.1 7.6 7.1 6.7 6.3 5.9 5.8 5.7 5.8 5.9 6.3 6.7 7.1 76 Yes
15 126 133 139 144 147 148 147 144 139 133 126 118 11.0 103 9.7 9.2 8.9 8.8 8.9 9.2 9.7 103 11.0 11.8 Yes
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Abstract:

Zabol region is one of the places that is exposed to severe wind erosion, which is located in
southeast Iran Due to the fact that, some stations like Zabol suffers from missing data (having
five observations instead of eight), thus, the effects of missing data on prediction of wind speed
and direction also needed to be considered. This study aim to determine the minimum years of
data required in predicting hourly wind speed and direction, and predicts hourly wind speed and
direction, also to verify suitability of Weibull distribution in predicting hourly wind speed and
direction and finally to analyze the erosive winds in Zabol region. In this study, the regression
coefficients (r) of probability of wind occurrence in various speeds for 16 cardinal directions in
two different periods (1986- 1990 and 1986-1995) were separately calculated and compared. To
predict hourly wind speed and direction by Weibull distribution, at first its scale and shape
parameters (¢ and k) were determined using the least square method. Then, wind direction
distribution, the ratio of maximum to minimum of wind speed, and the hours with maximum
wind speed during any month were determined. Using these parameters along with generation
of random numbers, the hourly wind speed and direction were simulated. The results indicated
five years instead of ten years of data can be used to predict wind speed and direction with a
confidence level at 99%. Weibull distribution provided best fit during the months that both the
probability of calm periods or standard deviation of probability of wind occurrence in different
directions were low. The maximum and minimum wind speed occurred at about 6:00 AM and
6:00 PM, respectively. The probability of occurrence of erosive winds (V>8m/s) were
maximum in June, July, August, and September. The analyses of wind data indicated that the
most erosive winds were from North-Northwest, Northwest, and North. The wind speed and
direction were predicted by Weibull distribution in the region with 99% accuracy. The results
obtained from this research can help researchers and soil conservationists to predict and control

wind erosion.
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