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Ju Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec sum.
2001 85.0 42.6 96.5 35.7 12.4 TR T.R 0 2.2 4.4 19.6 28.9 327.3
2002 8.9 21.4 115.5 71.4 2.2 0.2 1.3 0 0 30.1 30.5 181.9 463.4
2003 60.9 69.2 99.6 43.9 16.4 9.1 0 0 0 15.9 81 100.3 496.3
2004 116 93.3 6.4 82.3 1.3 0 0 0 0 3.7 110.2 44.5 457.7
2005 75.6 84.1 50.7 26.1 17.3 0 0 0 4.2 4.8 15.3 194 297.5
2006 84.9 189.0 15.3 77.9 16.9 3.9 0 0 0 89.6 21 16.1 514.6
2007 55.5 98.6 39 49.1 15.6 14 T.R 0 0 TR 5.3 8.9 273.4
2008 42.4 53.1 61.4 4.6 1.9 TR 0 0 32.6 50.1 19.2 32.2 297.5
2009 1.6 29 88.7 28.6 T.R 5.5 0 0 10.1 26.5 16.3 105.6 311.9
2010 34.9 74.3 71 52 25.6 TR 0 0 1.2 4.9 0 43.3 260.4
2011 113.9 42.8 30.5 101.5 12.7 0 0 T.R T.R 9.2 7.4 25 343
2012 56.1 31.5 72.1 14.5 26.8 TR T.R 0 0.2 23.4 45.9 95.9 366.4
2013 174.4 55.8 17.7 37.4 40.6 0 0 0 T.R 0.2 19.1 86.6 431.8
2014 74.9 8.2 93.4 14.7 2.5 0 0 1 0.0 68.7 69.2 56.0 388.6
2015 37.4 44.3 56.8 17.3 5.4 0 0 0 4.5 36.4 104.4 115.8 422.3
2016 45.6 33.0 103.5 46.4 6.4 2.5 0 0 0 TR 22.3 116.1 375.8
2017 37.9 23.4 77.8 55.8 4.4 TR 0.0 0.0 0.0 TR 37.6 29.4 266.3
2018 44.0 164.4 8.0 77.9 74.6 1.7 0.0 0.0 0.0 42.3 132.9 187.8 733.6
2019 119.1 64.2 220.1 123.5 5.4 0.7 0.0 T.R 0.0 19.3 3.9 45.8 602
2020 101.4 55.7 126.5 43.2 14.3 1.5 0.1 0.0 0.0 0.2 45.4 28.9 417.2
68.5 63.895 72.525 47.85 15.931 1.766 0.082 0.055 3.055 25.276 40.325 68.42 402.35
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S
JL--I Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg

2001 14.3 15.3 21.8 25.9 38.8 38.8 42.6 42.5 37.7 30.3 20 14.8 28.6
2002 11.5 16.5 20.6 21.5 39.6 39.6 42 40.3 375 31.4 22.5 11.5 27.9
2003 14.1 12.7 16.3 23.6 33 38.7 41.6 429 36.3 31 20.4 13.5 27.0
2004 13.3 13.9 21.9 23.8 30.8 38.4 42.4 41 38.3 32.1 18.7 13.2 27.3
2005 12.6 12.9 18.7 26.3 31.9 385 43.3 42.1 36.9 30.2 21.2 19.4 27.8
2006 11.8 14.8 21.6 25.7 33 41.4 41 43.3 36.8 29.7 19.5 14 27.7
2007 11.5 14.2 18.2 21.1 33.2 38.8 41.2 4 37.8 31.1 21.4 15.5 27.1
2008 10.6 13.9 24.2 28.8 31.2 38.3 41.5 42 36.3 27.9 20.6 15 27.5
2009 13 16.1 17.4 23.3 31.9 37.9 39.9 39.5 33.3 30.21 19.92 9.1 26.0
2010 15.02 15.9 20.5 24.3 31.4 38.9 42.2 42.4 38.2 30.1 25.53 18.4 28.6
2011 12.4 13.8 18.9 23.9 30.3 37.7 41.9 40.7 35.7 27.4 17 16 26.3
2012 11.8 13.5 15.5 27 32.5 39.1 41.8 41.5 37.2 29.8 21 4.9 26.3
2013 12.7 16.4 19.9 26.2 31.2 38 41.3 41 35.6 28.9 21.9 13.6 27.2
2014 15 16.8 20.7 26.7 33.7 38.5 41.8 42.7 36 27.9 19.5 15.9 27.9
2015 13.6 16 19.7 25 33.6 38 43.4 42.6 38.6 29.6 19.8 14.2 27.8
2016 11.7 17 25.2 24.8 32.3 38.2 42.3 43.4 36 31 22 12.7 28.1
2017 13.10 18.32 24.67 42.98 38.78 43.80 43.59 39.84 29.43 29.43 21.70 18.70 30.4
2018 14.70 16.70 23.20 26.70 31.00 37.90 42.00 41.50 38.30 30.50 19.70 14.40 28.1
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2019 13.00 14.90 16.30 20.47 32.60 40.30 40.80 40.20 36.80 30.90 22.20 16.00 27.0
2020 12.50 13.20 11.60 24.00 32.30 37.70 42.70 39.40 39.30 32.40 20.90 16.40 26.9
avg 12.91 15.14 19.84 25.60 33.15 38.93 41.96 41.49 36.60 30.09 20.77 14.36 27.6
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S5
Je Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg
2001 3.5 5.1 10.3 12.9 16.8 22.6 26.7 26.5 22.5 16.8 8.9 6.8 15.0
2002 3.3 5.1 8.6 12.2 16.6 23.2 27.1 24.7 21.6 18.4 10.3 4.6 14.6
2003 5.1 4.7 6.8 12.9 18.2 23.6 26.1 27.1 21.5 18.3 9.5 4 14.8
2004 5.8 4.8 9.2 12.6 18.1 23.1 26.8 25.1 22.5 18.3 10.5 2.7 15.0
2005 4 4.2 8.5 14.4 19 23.9 28.1 28.4 22.4 17.7 9.4 7.7 15.6
2006 4.2 6.4 10 15.5 19.9 25.2 28.1 29.9 23.5 21.7 9.3 3.9 16.5
2007 2.9 5.8 8.3 11.3 22.5 25.2 28.2 279 23.7 19.3 10.7 5.3 15.9
2008 1.3 5.4 12.8 17.5 19 25 27.8 29.2 24.9 18.1 11.8 5.3 16.5
2009 3.4 9.6 9.6 13 20.5 26.5 27.6 26.3 22.1 18.49 11.6 15.3 17.0
2010 8.7 8.77 12.3 14.3 20.4 26.1 28.5 29.9 25.3 19.45 13.01 8.2 17.9
2011 5.4 6.3 9 14.9 19.8 25.7 29 28.2 23.6 17.3 8.1 5.5 16.1
2012 4.6 5.6 6.9 16.9 21.7 27.2 30 28.8 24.4 19.1 13.3 7.1 17.1
2013 2.2 7.7 10 14.5 19.4 24.8 27.3 27.1 22 17.5 12.8 5.6 15.9
2014 6.1 6.2 11 14.5 20.8 25.1 28.2 279 23.1 17.7 9.7 7.6 16.5
2015 4.5 6 8.7 13.4 21.2 25 28.9 28.3 25.9 19.6 10.3 5.6 16.5
2016 4.1 7.3 10 14.5 19.9 26.9 28.6 28.9 23 18 9.1 4.6 16.2
2017 3.26 3.44 9.78 13.59 20.33 24.63 29.58 28.93 25.19 17.84 11.90 8.90 16.4
2018 6.60 8.10 13.50 15.70 20.60 25.70 28.90 27.60 25.40 20.90 12.20 8.60 17.8
2019 6.00 6.70 8.50 10.96 19.80 25.70 25.40 29.50 23.50 19.90 11.00 8.50 16.3
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2020 5.60 6.50 19.40 13.40 19.50 30.70 30.00 27.30 26.10 19.20 13.30 7.10 18.2
avg 4.5 6.2 10.2 13.9 19.7 25.3 28.0 27.9 23.6 18.7 10.8 6.6 16.3
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg
2001 8.9 10.2 16.1 19.4 27.8 30.7 34.7 34.5 30.1 23.6 14.5 10.8 21.8
2002 7.4 10.8 14.6 16.9 28.1 31.4 34.6 32.5 29.6 24.9 16.4 8.1 21.3
2003 9.6 8.7 11.6 18.3 25.6 31.2 33.9 35.0 28.9 24.7 15.0 8.8 20.9
2004 9.6 9.4 15.6 18.2 24.5 30.8 34.6 33.1 30.4 25.2 14.6 8.0 21.1
2005 8.3 8.6 13.6 20.4 25.5 31.2 35.7 35.3 29.7 24.0 15.3 13.6 21.7
2006 8.0 10.6 15.8 20.6 26.5 33.3 34.6 36.6 30.2 25.7 14.4 9.0 22.1
2007 7.2 10.0 13.3 16.2 279 32.0 34.7 34.5 30.8 25.2 16.1 10.4 21.5
2008 6.0 9.7 18.5 23.2 25.1 31.7 34.7 35.6 30.6 23.0 16.2 10.2 22.0
2009 8.2 12.9 13.5 18.2 26.2 32.2 33.8 32.9 27.7 24.4 15.8 12.2 21.5
2010 11.9 12.3 16.4 19.3 25.9 32,5 35.4 36.2 31.8 24.8 19.3 13.3 23.2
2011 8.9 10.1 14.0 19.4 25.1 31.7 35.5 34.5 29.7 22.4 12.6 10.8 21.2
2012 8.2 9.6 11.2 22.0 27.1 33.2 35.9 35.2 30.8 24.5 17.2 6.0 21.7
2013 7.5 12.1 15.0 20.4 25.3 31.4 34.3 34.1 28.8 23.2 17.4 9.6 21.6
2014 10.6 11.5 15.8 20.6 27.3 31.8 35.0 35.3 29.6 22.8 14.6 11.7 22.2
2015 9.1 11.0 14.2 19.2 27.4 31.5 36.2 35.5 32.3 24.6 15.1 9.9 22.1
2016 7.9 12.2 17.6 19.7 26.1 32.6 35.5 36.2 29.5 24.5 15.6 8.7 22.1
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2017 11.7 10.9 17.2 28.3 29.6 34.2 36.6 34.4 27.3 23.6 16.8 13.8 23.7
2018 10.7 12.4 18.4 21.2 25.8 31.8 35.5 34.6 31.9 25.7 16.0 11.5 229
2019 9.5 10.8 12.4 15.7 26.2 33.0 33.1 34.9 30.2 25.4 16.6 12.3 21.7
2020 9.1 9.9 15.5 18.7 25.9 34.2 36.4 33.4 32.7 25.8 17.1 11.8 22.5
8.9 10.7 15.0 19.8 26.4 32.1 35.0 34.7 30.1 24.4 15.8 10.5 219
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg
2001 74 50 35 26 23 24 23 35 53 63 65 65 44.7
2002 76 61 59 64 36 22 23 26 28 39 51 73 46.5
2003 83 71.3 63.8 56.3 35.9 25.2 25 25.12 32.2 42.1 57.1 75.1 49.3
2004 76.4 72.6 51.6 47.8 39.5 23.8 23.2 25 245 35.1 72.9 69.7 46.8
2005 70.1 68.7 58.8 48 38.2 28.1 22 26.9 29.3 34.5 53 57.4 44.6
2006 71.6 68.9 53.3 61.3 42.9 25.8 28.8 26.2 32.4 52.2 61.3 53.8 48.2
2007 69.4 75 64.3 62.8 43.1 324 29.4 32.5 32.5 35.6 46.9 57.7 48.5
2008 61.7 63.1 48.4 37.2 31 27.6 24.3 26.6 32 48.8 58.1 58.8 43.1
2009 59.5 56.8 61.3 51.2 31.4 24.7 27 27.9 33.1 36.9 61.7 72.5 45.3
2010 67 66 60.2 58.6 40.1 27 26.2 24.6 30.7 45.6 45.2 59.3 45.9
2011 75.4 73 65.5 58.4 45.3 39.1 25.7 27.3 34.1 43.6 55.6 56 49.9
2012 74.4 63.6 61.7 49 41.5 25.8 22.1 28.5 29 48.6 64.6 77.2 48.8
2013 73.9 75.6 61.6 53.9 47.7 31.2 29.1 28.7 37.8 39.4 67.9 66 51.1
2014 72.1 56 66.2 48.6 39.8 30.3 29.1 28.3 39.8 58.6 65.6 74.7 50.8
2015 72.5 68.4 64.3 52.2 34.5 33.2 25.4 30.8 29.9 54.6 69.8 67.7 50.3
2016 76.4 65.3 55.2 53.9 40.5 32 27.3 30.5 39.4 41 47.5 76.4 48.8
2017 68.84 63.5 65.52 58.3 38.06 34.97 32.19 31.26 31.3 44.06 62.03 60.1 49.2
2018 61.6 71.6 57.2 52.1 50.5 38 34.3 31.2 32 47.5 73.6 82.1 52.6
2019 73.6 71.6 74.4 71.3 45 32.8 31.8 31.9 32.9 47.9 52.7 76.1 53.5
2020 80.9 78.9 73.8 66.7 55.6 37 29.5 35.1 33 38.9 66 71.1 55.5
avg 71.916 67.045 60.055 53.88 39.978 29.748 26.919 28.968 33.345 44.848 59.876 67.485 48.7
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg
2001 8.9 10.2 16.1 19.4 27.8 30.7 34.7 34.5 30.1 23.6 14.5 10.8 21.8
2002 7.4 10.8 14.6 16.9 28.1 314 34.6 32,5 29.6 24.9 16.4 8.1 21.3
2003 9.6 8.7 11.6 18.3 25.6 31.2 33.9 35.0 28.9 24.7 15.0 8.8 20.9
2004 9.6 9.4 15.6 18.2 24.5 30.8 34.6 33.1 30.4 25.2 14.6 8.0 21.1
2005 83 8.6 13.6 20.4 25.5 31.2 35.7 35.3 29.7 24.0 15.3 13.6 21.7
2006 8.0 10.6 15.8 20.6 26.5 33.3 34.6 36.6 30.2 25.7 14.4 9.0 22.1
2007 7.2 10.0 13.3 16.2 27.9 32.0 34.7 34.5 30.8 25.2 16.1 10.4 215
2008 6.0 9.7 18.5 23.2 25.1 31.7 34.7 35.6 30.6 23.0 16.2 10.2 22.0
2009 8.2 12.9 13.5 18.2 26.2 32.2 33.8 32.9 27.7 24.4 15.8 12.2 21.5
2010 11.9 12.3 16.4 19.3 25.9 325 35.4 36.2 31.8 24.8 19.3 13.3 23.2
2011 8.9 10.1 14.0 19.4 25.1 31.7 35.5 34.5 29.7 22.4 12.6 10.8 21.2
2012 8.2 9.6 11.2 22.0 27.1 33.2 35.9 35.2 30.8 24.5 17.2 6.0 21.7
2013 7.5 12.1 15.0 20.4 25.3 31.4 34.3 34.1 28.8 23.2 17.4 9.6 21.6
2014 10.6 11.5 15.8 20.6 27.3 31.8 35.0 35.3 29.6 22.8 14.6 11.7 22.2
2015 9.1 11.0 14.2 19.2 27.4 31.5 36.2 35.5 32.3 24.6 15.1 9.9 22.1
2016 7.9 12.2 17.6 19.7 26.1 32.6 35.5 36.2 29.5 24.5 15.6 8.7 22.1
2017 11.7 10.9 17.2 28.3 29.6 34.2 36.6 34.4 27.3 23.6 16.8 13.8 23.7
2018 10.7 12.4 18.4 21.2 25.8 31.8 35.5 34.6 31.9 25.7 16.0 11.5 22.9
2019 9.5 10.8 12.4 15.7 26.2 33.0 33.1 34.9 30.2 25.4 16.6 12.3 21.7
2020 9.1 9.9 15.5 18.7 25.9 34.2 36.4 334 32.7 25.8 17.1 11.8 22.5
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg Sum

2001 3.6 5.9 8.6 9.8 11.5 11.0 12.3 9.4 7.4 7.6 4.8 55 8.1 2963.7
2002 4.8 7.1 6.2 6.4 10.7 12.1 11.8 11.6 10.5 6.4 6.6 4.0 8.2 2989.6
2003 5.7 4.5 6.0 6.7 10.2 11.5 11.4 11.3 10.4 7.4 5.7 4.0 7.9 2885.5
2004 3.7 4.9 7.4 7.9 9.4 12.0 12.0 10.7 10.5 7.7 4.9 53 8.0 2934.8
2005 4.4 5.6 7.0 7.6 8.2 11.3 11.7 10.8 10.2 7.5 6.5 5.8 8.1 2940.3
2006 3.8 4.1 7.7 6.6 8.9 11.8 11.2 10.1 10.5 6.7 7.5 6.1 7.9 2891.6
2007 5.4 5.1 6.9 5.9 6.8 11.3 1.1 11.0 10.2 7.6 6.7 6.2 7.9 2867.2
2008 5.7 55 7.1 8.0 9.6 10.8 10.5 10.0 7.3 7.0 6.8 6.0 7.9 2870.3
2009 6.6 4.3 4.8 8.0 8.8 9.1 9.9 10.7 9.1 7.9 6.1 3.3 7.4 2696.8
2010 3.5 4.1 3.7 6.7 8.1 10.0 11.4 10.6 9.5 7.4 8.8 5.8 7.5 2727.2
2011 4.9 5.2 7.8 4.5 6.0 9.8 9.9 10.8 10.5 8.2 6.5 6.5 7.6 2757.6
2012 4.8 5.9 6.2 8.5 9.2 12.0 11.5 11.5 9.7 7.5 5.4 5.3 8.1 2967.7
2013 4.5 6.1 6.3 8.8 8.8 12.6 12.5 12.0 10.8 9.8 6.6 5.5 8.7 3174.6
2014 5.5 8.8 7.1 7.7 9.9 12.0 12.7 12.0 11.3 7.3 6.5 4.9 8.8 3217.2
2015 5.6 5.9 7.4 8.4 8.7 11.1 12.3 11.7 9.7 6.7 6.6 6.4 84 3059.0
2016 4.7 6.5 7.2 9.5 9.5 10.3 12.4 10.9 9.1 7.8 4.9 8.4 3081.4
2017 6.5 7.5 5.5 85 11.1 14.3 13.4 12.9 11.2 8.7 6.4 6.3 9.4 3415.1
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2018 5.3 4.8 6.9 8.2 9.4 13.7 13.4 12.0 11.5 5.9 4.5 3.5 8.3 3016.4
2019 4.9 5.7 5.0 7.4 11.4 12.9 13.9 11.9 10.9 8.2 8.3 4.9 8.8 3208.1
2020 4.3 5.1 6.4 5.1 10.6 12.6 11.7 12.2 11.2 10.2 5.1 6.5 8.4 3074.2
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Ismail, Mustafa Salih, Assessment of the impact of urban sprawl
on the agricultural lands using remote sensing and
geography information systems, a case study for erbil city,

Msc, Harran University, Turkey, 2019



