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Figure 1 The location of the soil collection site in Iran (a), watershed (b), and the dried-up beds of Lake Urmia
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1.Geostatistics
2.Variogram
3.Range of influence
4.Sill

5.Nugget Effect
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8.Power function
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Table 1. Values of the soil total nitrogen of the sampling points in the dried-up beds of Lake Urmia.

. . Nitrogen . . Nitrogen . . Nitrogen
No Latitude Longitude (%) No Latitude Longitude (%) No Latitude Longitude (%)

37.75 4526 0.140 50 38.24 4533 0.134 99 37.75  45.79 0.273
37.76  45.27 0.071 51 38.22  45.38 0.172 100 37.74  45.73 0.092
37.76  45.25 0.123 52 38.21 4540 0.060 101 37.71  45.82 0.177
37.77  45.26 0.149 53 38.18 4545 0.137 102 37.70  45.76 0.125
37.76  45.23 0.127 54 38.17 4547 0.251 103 37.72  45.72 0.126
37.78  45.24 0.149 55 38.15 4547 0.235 104 37.68  45.76 0.182
37.77 4522 0.180 56 38.10  45.58 0.030 105 37.60  45.70 0.023
37.78 4520 0.109 57 38.10 4556 0.166 106 37.55  45.68 0.144
37.80 4520 0.189 58 38.13  45.50 0.193 107 3753 4574 0.106
37.81 4517 0.174 59 38.13 4553 0.156 108 37.50 45.75 0.150
37.83 4515 0.141 60 38.14 4553 0.104 109 37.34  45.96 0.166
37.81 4513 0.108 61 38.12 4553 0.148 110 37.33  45.77 0.140
37.83  45.10 0.097 62 38.11 4550 0.102 111 37.31  45.87 0.122
37.85 4512 0.136 63 38.11 4547 0.247 112 3731 4597 0.160
37.84  45.06 0.191 64 38.09 4561 0.138 113 37.30  45.93 0.223
37.86  45.08 0.033 65 38.08  45.55 0.077 114 37.28  45.88 0.020
37.86  45.05 0.297 66 38.06 45.50 0.140 115 37.29 4599 0.125
37.90  45.06 0.241 67 38.09  45.65 0.026 116 37.27 4595 0.268
37.92  45.05 0.179 68 38.08 45.70 0.071 117 37.26  45.90 0.272
3796 45.05 0.165 69 38.04 4571 0.212 118 37.26  46.02 0.125
37.99  45.07 0.155 70 38.05 45.63 0.070 119 37.26  45.98 0.079
38.03  45.09 0.131 71 38.04 4557 0.192 120 37.25 4594 0.140
38.01  45.10 0.068 72 38.03 4553 0.220 121 3725 45.89 0.105
38.01  45.12 0.152 73 38.00 45.70 0.260 122 3725 46.04 0.066
38.01 45.13 0.109 74 37.97  45.66 0.092 123 37.24  46.01 0.166
38.02  45.15 0.249 75 37.96 4574 0.010 124 37.23 4598 0.109
38.02  45.15 0.108 76 37.92 4575 0.091 125 37.23 4596 0.192
38.02  45.17 0.177 77 37.93 4568 0.189 126 37.21  46.05 0.061
38.05 45.19 0.094 78 37.93 4560 0.180 127 37.20  46.02 0.128
38.07 4520 0.160 79 3789 4573 0.105 128 37.19  46.00 0.209
38.13  45.17 0.180 80 3790 45.60 0.092 129 37.22 4593 0.253
38.14  45.18 0.078 81 37.86 45.88 0.079 130 37.23  46.05 0.279
38.12 4514 0.169 82 37.85 4582 0.133 131 3722 46.01 0.145
38.13 4513 0.073 83 37.85 4575 0.188 132 37.21 4598 0.175
38.14  45.07 0.134 84 3785 45.66 0.160 133 37.20 45.95 0.143
38.14  45.03 0.137 85 37.84 4590 0.146 134 37.20 46.08 0.152
38.16  45.00 0.229 86 37.83 4585 0.156 135 37.18  46.08 0.030
38.18 45.01 0.021 87 37.83 4580 0.086 136 37.19 45098 0.130
38.22 4501 0.270 88 37.83 4574 0.126 137 37.17 45091 0.061
38.22  45.02 0.189 89 37.82 4570 0.287 138 37.18 45.89 0.061
38.23  45.02 0.284 90 37.80  45.76 0.164 139 37.20 4587 0.081
38.24  45.02 0.164 91 37.80 4581 0.208 140 37.23  45.87 0.176
38.24  45.04 0.127 92 37.79 4575 0.252 141 3725 4584 0.159
38.24  45.03 0.108 93 37.78 45.72 0.140 142 37.28 4581 0.100
38.23  45.06 0.127 94 3777 4578 0219 143 37.28 45.78 0.060
38.25  45.08 0.159 95 37.78  45.82 0.130 144 3724 4581 0.135
38.26  45.12 0.015 96 37.77  45.85 0216 145 37.21  45.83 0.196
38.24 4513 0.102 97 37.74 4586 0.081 146 37.19 4584 0.132
38.25  45.23 0.140 98 37.76  45.83 0.145 147 37.17  45.88 0.071
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Continued Table 1. Values of the soil total nitrogen of the sampling points in the dried-up beds of Lake Urmia.

No Latitude Longitude N't([,‘/?)‘-;’e” No Latitude Longitude Nlt([)zg);en No Latitude Longitude N't(f)z?e”
148 37.15  45.85 0.135 163 37.09 4557 0.233 178 37.63 4525 0.070
149 37.15 4582 0.089 164 37.11 45.46 0.120 179 37.68  45.28 0.189
150 37.13  45.80 0.277 165 37.15 4551 0.266 180 37.71  45.24 0.104
151 37.16  45.79 0.035 166 37.17 4554 0242 181 37.71 4527 0.116
152 37.22 4577 0.020 167 37.17 4542 0.110 182 37.73  45.29 0.104
153 37.23  45.73 0.090 168 37.22 45.40 0.110 183 37.73  45.26 0.084
154 3720 45.76 0.054 169 37.21 45.36 0.182 184 37.75 45.29 0.142
155 37.16  45.75 0.198 170 37.24 4543 0.188 185 37.80 4541 0.173
156 37.13  45.76 0210 171 37.24 4535 0.193 186 37.75 4542 0.130
157 37.10 45.76 0.268 172 37.31 4531 0.209 187 37.74 4545 0.189
158 37.15  45.70 0.261 173 37.53  45.28 0.030 188 37.73 4551 0.213
159 37.13  45.64 0.060 174 3757 45.29 0.155 189 37.74 4557 0.102
160 37.09 45.62 0.050 175 37.58 45.26 0.130 190 37.79  45.58 0.099
161 37.01  45.63 0.140 176 37.62 45.29 0.030 191 37.75 45.62 0.090
162 37.04  45.63 0.190 177 37.61  45.27 0.166 192 37.84 45.62 0.180

Minimum (%) 0.010

Maximum (%) 0.297

Average (%) 0.143

Coefficient of variation (%) 45.20

gyl 4zl ;0 oudSis (o i 50 S U5 JT (35955 W yd Dbl 50 (Jgeme Souzm S Ghay 2l 9 <80 Y Jgu
Table 2. Efficiency of Ordinary kriging technique to interpolate soil organic total nitrogen content in the dried-up
beds of Lake Urmia.

Statistical index

Error value (%Nitrogen)

BIAS
RMSE

0.001
0.068
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Figure 2. Spatial distribution map of the soil organic total nitrogen (%) in the dried-up beds and bare margin of
Lake Urmia
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Abstract

The drought crisis of Urmia Lake has led to the emergence of dried-up and wind-erosion-prone beds.
Therefore, it is necessary to create and accelerate the natural and artificial revitalization of vegetation to
stabilize the dried-up beds of Urmia Lake. Hence, this study was planned to measure and prepare the
spatial distribution map of the organic nitrogen content of the dried-up beds of Urmia Lake based on
field sampling as one of the essential nutrients for the revitalization of vegetation. To this end, 192 soil
samples were taken from all dried-up beds of Urmia Lake during the Summer of 2020. We then
measured the organic nitrogen content of the soil samples. Then, using the ordinary Kriging method, the
content of nitrogen in non-sampled beds was estimated through the values of sampled points, and its
spatial variability map was prepared. The minimum, maximum, and average nitrogen content in the
dried-up beds of Urmia Lake was 0.010, 0.297, and 0.143%, respectively. The nitrogen content was low
(0.117 to 0.153%), and very insignificant in most of the dried-up beds and margins of Lake Urmia,
which was observed in the north, northwest, west, east and especially southeast parts of the lake.
Whereas, the highest nitrogen percentage was in limited parts from the south to the southwest of Lake
Urmia and was 0.189 to 0.297. Based on the findings, the implementation of managerial and technical
measures in order to improve the nitrogen content of a large part of the dried beds and barren lands
around Lake Urmia is necessary to achieve a successful revitalization of vegetation. However,
measuring and preparing the spatial distribution map of other soil components is also suggested for
future research.
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