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1962-1961 401.2 407.9 421.1 423.3 432.7 443.6 451.4 455.4 453.6 449.6 443.3 437.8 435.1 
1963-1962 434.6 435.9 439.3 450.9 465.7 475.0 484.3 484.2 484.9 483.1 479.7 474.1 466 
1964-1963 468.6 462.3 456.9 452.1 458.2 472.4 477.4 480.6 479.9 477.4 473.3 468.2 468.9 
1965-1964 462 457 454.9 455.5 459.1 464.2 475.6 480.4 478.7 475.9 472.2 466.7 466.8 
1966-1965 461.6 458.8 454.4 451.4 457.6 468.5 473.9 475.2 472.7 467.3 460.6 453 462.9 
1967-1966 449.5 445.9 442.6 443.4 450.5 465.7 473.8 479 478 473.8 468.3 462.1 461 
1968-1967 456.4 459.1 463.8 466.8 470 473.6 479.3 482.2 482.2 479.2 474.6 468.5 471.3 
1969-1968 462.9 461.4 467.7 472.7 474.8 485.2 487.5 485.5 483.9 479.6 471.3 464.9 474.8 
1970-1969 456.8 452.1 454.2 459.1 460.3 473.9 479.5 481.9 479.2 473.4 465.6 456 466 
1971-1970 449.4 447.5 447.3 447.5 448.8 457.2 479.8 484.3 483.7 480.5 475.8 469.6 464.3 
1972-1971 463.4 461.2 461.8 461.1 461.5 476.6 483.2 486 485.2 483.7 481.1 477.5 473.5 
1973-1972 473.1 471.2 467.9 466.1 472.2 475.7 479.1 479.7 478.4 475.6 472 467.7 473.2 
1974-1973 463.9 461 463.8 464.6 470.4 488.5 482.5 482.5 481.4 479.8 477 473 474 
1975-1974 467.2 463.5 462.1 461.2 468.8 476.8 482.7 486 485.2 483.2 480.5 476.6 474.5 
1976-1975 471.4 463.9 463.9 466.8 467.8 472.7 483 486 485.2 483.2 480.4 477.2 475.1 
1977-1976 473.2 467.8 468 465.2 464.6 467.4 472.6 473.3 471.4 468 463.1 458.6 467.8 
1978-1977 457.8 459 463.3 469.6 478.1 481.9 482.5 483.2 481.6 478.6 475 470.5 473.4 
1979-1978 466.2 463.3 467.7 472 473.4 474.7 479.6 479.8 478.5 475.4 470.4 464.3 472.1 
1980-1979 459.6 457.1 458.2 465.1 469.6 479.9 485.3 483.9 481.8 479.3 475.9 471.7 472.3 
1981-1980 467.7 466.5 467.7 467.8 473.5 475.4 475 475.3 475.3 473.1 468 461 470.5 
1982-1981 458 456.2 457.6 457.9 465.3 473.3 476.2 476.5 475.6 473.2 469.4 466.1 467.1 
1983-1982 463 464.7 466.1 469.3 470.2 473.4 478.6 479 478.1 475.3 471.2 465.4 471.2 
1984-1983 458.5 456.1 457.7 458.3 459.8 462.8 470.9 473.9 472.5 469.6 465.6 462.5 464 
1985-1984 459.8 465.6 467.8 472.6 473.6 475.6 479.2 479.8 479.1 476.1 471 469.2 472.4 
1986-1985 463.3 459.1 461.7 463.4 467.7 472 475.6 478.9 477.5 475.2 472.5 469.4 469.7 
1987-1986 464.6 462.3 465.4 467.6 468.7 478.2 479.8 480 479.9 478.6 475.9 471.1 472.7 
1988-1987 469.2 467.4 474.3 474.9 475.7 476.3 471.3 464.9 457.3 453.5 450.1 446.5 465.1 
1989-1988 443.8 442.7 446.3 451.1 457.7 463.7 467.9 469.8 468.7 466.3 463.2 458.7 458.3 
1990-1989 452.4 447.4 450.4 455.2 461.2 472.5 478.1 479.3 478.8 476 470.9 464.9 465.6 
1991-1990 458.4 454 456.2 462 466.6 472.4 479.1 479 476.8 474.2 470.2 460.3 467.4 
1992-1991 453.8 449 455.4 460.2 465.1 475.2 478.6 479 477.9 473.9 469.4 463.9 466.8 
1993-1992 458.3 457.4 460.1 467.4 471.7 478 482.9 482.9 482.3 480.9 479.1 476.8 473.1 
1994-1993 474.7 478.2 478.9 478.7 479.3 482 483.6 482.8 481.5 479.4 476.8 474.4 479.2 
1995-1994 472 478.3 478.5 479.3 480.7 481.5 482.8 484.4 483.7 481.8 479.3 475.8 479.8 
1996-1995 470.4 467.2 468.3 468.9 469.2 470.9 484.3 484.9 483.1 479.7 475.1 470.1 474.3 
1997-1996 464.2 459.8 460.1 461.3 463.5 464.1 479.5 481.8 480.1 476.1 470.8 467.1 469 
1998-1997 465 467.5 469.3 471.6 475.8 483.2 483.1 483.1 481.6 478.5 474.8 470.1 475.3 
1999-1998 464.5 459 451.4 453 458.9 461.5 463.8 463.2 461.2 458.8 455.6 453 458.7 
2000-1999 450.4 448.3 449.1 450.5 453.4 459.7 463.9 463.5 460.8 454.4 448.6 445.2 454 
2001-2000 443.2 443.9 445.8 446.9 450.3 458.4 463.2 464.1 462.2 458.2 453.2 449.8 453.3 
2002-2001 447.3 445.5 448.1 460.5 466.2 473.4 479.7 480.3 479.5 477.5 474.6 471.2 467 
2003-2002 466.4 462.8 463.1 464.2 469.6 477.6 483.3 484.1 483.1 480.4 476.6 471.0 473.5 
2004-2003 463.4 458.3 454.1 459.8 466.3 470 475 477.6 474.6 468.6 458.9 452.8 465 
2005-2004 449.1 450 448.2 450 461.4 481.7 483 483.4 480.9 475 462.1 454.5 464.9 
2006-2005 448.4 446.3 445.2 448.5 469.3 476.3 481.3 483.6 480.5 475.8 465.1 459.2 464.9 
2007-2006 454.7 453 449.9 449.3 456.1 466.6 479.2 483.3 482.2 479.6 474 469 466.4 
2008-2007 463.8 460.7 458.1 454.9 458.6 465.9 467.8 466.4 462.5 456.6 451.9 449.2 459.7 
2009-2008 447.6 446 446.4 448.9 449.6 455.3 462.1 464.9 464.5 461 456.1 454.5 454.7 
2010-2009 453.1 454.4 455.2 458.1 461.1 471.1 475.9 479.8 477 471.7 460.8 454 464.3 
2011-2010 454.5 455.5 457.1 457.9 461.8 466.9 472.4 477.5 476.5 473.5 467.8 465.3 465.6 
2012-2011 464.3 462 461.9 462.7 465.8 472.6 480.1 481.1 478.3 472.6 465.2 463.2 469.2 
2013-2012 461.4 461.4 462.8 467.5 473.6 475.6 476.9 477.8 474.5 468 462 458.5 468.3 
2014-2013 457.8 458 458.7 459.2 462.9 469.4 472.8 473.5 471.7 467.3 460.7 459.1 464.3 

 458.6 457 458460.3464.8 471.8 477 478.3 476.7 473.3 468.4 463.8 467.3 

  474.7 478.3 478.9 479.3 480.7 488.5 487.5 486 485.2 483.7 481.1 477.5 479.8 

 401.2 407.9 421.1 423.3 432.7 443.6 451.4 455.4 453.6 449.6 443.3 437.8 435.1 
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1962-1961 18 54 57 132 161 159 202 129 67 51 40 22 91 
1963-1962 23 63 106 203 266 251 464 700 216 129 125 89 220 
1964-1963 110 120 143 141 227 421 376 207 111 85 79 75 175 
1965-1964 70 77 74 102 131 212 352 263 120 104 116 79 142 
1966-1965 87 88 65 79 182 270 244 152 85 81 75 63 123 
1967-1966 63 59 61 103 196 288 291 276 142 107 93 77 146 
1968-1967 70 116 116 125 191 387 483 375 175 117 101 93 196 
1969-1968 87 131 237 326 551 1287 1467 719 269 211 216 137 470 
1970-1969 128 187 137 321 291 440 315 240 122 107 108 88 207 
1971-1970 65 74 85 89 147 212 565 256 126 116 114 124 164 
1972-1971 91 115 147 167 223 580 766 816 243 133 119 108 292 
1973-1972 106 122 143 141 347 369 287 185 110 78 81 69 170 
1974-1973 62 58 78 104 176 1373 948 321 173 126 97 99 301 
1975-1974 107 106 127 126 257 336 346 313 156 93 91 90 179 
1976-1975 95 115 123 164 299 357 705 350 189 108 91 89 224 
1977-1976 100 119 108 105 182 220 238 143 78 66 58 45 122 
1978-1977 50 86 128 200 283 494 320 167 107 83 65 77 172 
1979-1978 66 64 194 223 266 220 230 132 83 73 76 70 141 
1980-1979 54 58 79 119 150 430 578 168 104 85 43 50 160 
1981-1980 72 122 102 218 279 420 428 267 130 83 97 81 192 
1982-1981 75 79 96 148 227 383 418 223 77 41 55 58 157 
1983-1982 81 160 132 199 259 349 425 267 107 57 64 78 182 
1984-1983 70 67 96 71 97 199 232 149 61 50 48 39 98 
1985-1984 55 215 268 349 469 545 518 232 125 66 48 74 247 
1986-1985 68 90 132 112 264 187 255 282 91 57 58 56 138 
1987-1986 68 127 152 137 187 497 424 208 102 75 72 86 178 
1988-1987 144 145 291 263 357 1115 646 323 166 116 84 68 310 
1989-1988 75 95 156 133 133 464 317 150 90 67 58 57 150 
1990-1989 67 81 157 156 204 385 308 173 89 49 50 54 148 
1991-1990 45 42 38 50 130 398 325 118 86 81 52 68 119 
1992-1991 72 55 205 159 366 462 861 513 207 101 77 71 262 
1993-1992 59 103 158 221 197 247 284 234 93 49 33 26 142 
1994-1993 41 185 215 356 289 503 378 231 89 70 46 48 204 
1995-1994 70 317 246 301 316 274 479 353 155 74 51 41 223 
1996-1995 48 59 44 93 175 342 540 198 81 51 38 35 142 
1997-1996 33 38 52 81 67 230 420 178 73 37 27 22 105 
1998-1997 27 101 132 182 324 732 685 248 109 57 41 33 223 
1999-1998 33 35 30 62 123 84 76 34 16 10 7 7 43 
2000-1999 8 16 28 64 75 122 114 41 14 5 2 3 41 
2001-2000 9 23 49 43 79 134 101 41 16 7 4 4 43 
2002-2001 5 11 66 165 165 175 339 154 54 29 22 19 100 
2003-2002 19 34 129 145 261 366 368 163 73 40 28 27 138 
2004-2003 24 40 80 202 245 200 210 172 65 34 12 17 108 
2005-2004 19 70 51 87 230 608 229 122 63 40 29 19 131 
2006-2005 18 31 45 94 430 219 205 137 53 34 31 14 109 
2007-2006 29 66 36 53 148 184 320 165 57 33 32 25 96 
2008-2007 22 26 49 36 70 130 53 22 11 6 4 4 36 
2009-2008 11 21 27 26 59 92 120 62 25 20 16 13 41 
2010-2009 18 62 69 79 133 238 158 172 58 41 39 31 92 
2011-2010 23 35 40 50 99 107 121 143 43 28 19 15 60 
2012-2011 28 39 27 34 97 178 258 97 35 20 20 20 71 
2013-2012 25 53 66 104 193 102 72 64 29 26 20 16 64 
2014-2013 19 44 106 67 70 140 103 52 32 23 19 18 58 

 55.3 84.9 109 141.7 214 360.7 376.7 224.5 99.1 66.6 58.3 52.7 153,6 

144 317 291 356 551 1373 1467 816 269 211 216 137 470 

 5 11 27 26 59 84 53 22 11 5 2 3 36 

      

  64,3 154.9 320,6 74,7  
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1924-1923    105.7 185.2 299.1 222.6 133.7 138.1 56 42.2 35.1 135 
1925-1924 30.6 43.2 115.7 98.6 83.9 300.9 163.6 82.1 84.9 29.9 25.8 22.0 90 
1926-1925 30.6 38.2 49.7 181.8 441.1 540.6 393.9 229.2 236.9 56.8 44.1 34.7 190 
1927-1926 19.8 78.7 103 82.5 186 178.1 270.1 189.7 196 57.1 42.9 35.1 120 
1928-1927 30.6 37.8 51.1 69.4 238.5 188.2 322.5 130.7 135 39.2 33.2 27.8 109 
1929-1928 29.9 56.3 52.3 74.7 120.3 275.9 152.4 89.2 92.2 20.5 19 18.1 83 
1930-1929 23.9 20.4 59.4 85.5 188.5 130.7 153.9 127.7 131.9 29.9 26.1 23.9 83 
1931-1930 17.2 20.1 46.7 130.7 152.9 149 143.9 96.7 99.9 29.9 26.1 23.1 78 
1932-1931 22 22.4 48.5 109 156.3 198.3 144.7 109 112.7 28 25 22 83 
1933-1932 20.9 23.1 32.5 114.6 215.8 327.4 404.3 200.1 206.8 39.2 34.0 28.9 137 
1934-1933 20.2 23.1 98.9 144.1 184.4 139.6 289.4 254.3 262.7 48.2 38.1 32 128 
1935-1934 25 23.9 45.9 54.5 148.8 125.1 136.6 66.8 69.1 27.3 23.1 21.2 64 
1936-1935 28 28.5 132.9 31 60.4 225.1 464.9 219.2 226.5 54.1 41.8 34 129 
1937-1936 19 55.9 140.8 33.2 159.1 141.9 238 205.3 212.2 51.9 42.9 35.1 111 
1938-1937 28 30.9 58.2 135.9 297.2 238.9 433.3 284.9 294.4 51.1 45.2 37.4 161 
1939-1938 29.1 32 35.8 253.9 358.8 393.9 555.2 274.4 283.6 59 45.9 35.9 196 
1940-1939 32.1 59 67.2 108.3 529.5 468.9 420.1 208.7 215.7 82.1 44.1 35.9 189 
1941-1940 33.2 67.1 37 159.4 287.3 296.4 275.8 202 208.7 50.8 39.9 33.2 141 
1942-1941 43.7 34.7 78 113.5 158.7 392.4 280.1 113.9 117.7 42.9 37 32 120 
1943-1942 28 84.9 62 83.6 39.3 276.7 538.6 328.6 339.5 45.9 42.2 35.1 159 
1944-1943 36.6 30.9 35.5 79.5 141.4 181.8 158.2 48.2 49.8 32.1 26.9 25.1 70 
1945-1944 32.9 105.7 38.5 243.1 157.9 220.7 280.5 178.8 184.8 45.9 38.1 32 130 
1946-1945 22.4 88.3 94.5 163.9 276.1 679.9 708.3 361.8 373.8 62 54.9 42.1 244 
1947-1946 28 48.2 53.4 105.7 162 182.2 142.4 56 57.9 35.8 29.9 25.8 77 
1948-1947 37.7 29.7 38.1 54.1 47.5 118.4 146.6 168.8 174.4 29.1 25 23.1 74 
1949-1948 23.1 25.1 47 100.8 256.3 698.2 868.1 444.3 459.1 51.9 44.8 35.9 255 
1950-1949 20.2 35.1 80.6 225.1 195.1 612.7 617.7 392 405.1 60.9 50 40.1 228 
1951-1950 29.9 39 62 126.6 144.7 159.1 157.8 85.5 88.3 32.1 28 24.7 81 
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 Project Planning Report for Derbendikhan Dam, Volume II,BY HARZA 

ENGINEERING COMPANY, CHICAGO, 1, July , 1954
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1962-1961 18 14 7 120 89 87 97 77 91 104 122 97 77 
1963-1962 64 45 62 51 33 64 157 704 190 198 245 248 172 
1964-1963 217 230 222 204 135 179 251 107 135 161 182 181 184 
1965-1964 174 152 115 82 76 134 117 124 174 183 203 188 144 
1966-1965 170 130 124 118 91 96 130 121 146 187 183 170 139 
1967-1966 109 108 118 105 63 72 128 138 172 216 204 185 135 
1968-1967 152 77 60 60 128 310 326 279 175 215 228 224 186 
1969-1968 187 150 150 211 495 952 1376 793 336 364 428 258 475 
1970-1969 250 250 240 219 200 165 160 159 214 260 256 238 218 
1971-1970 149 100 100 100 100 102 100 97 148 234 250 266 146 
1972-1971 200 150 168 148 216 285 543 705 272 194 215 225 277 
1973-1972 215 164 207 172 219 287 189 165 152 155 165 157 187 
1974-1973 126 104 66 60 60 817 1184 319 213 181 180 201 293 
1975-1974 220 171 149 140 116 189 150 184 189 172 185 211 173 
1976-1975 218 255 140 133 244 260 396 235 220 185 190 190 222 
1977-1976 200 230 206 132 141 139 134 126 120 133 140 115 151 
1978-1977 62 69 79 95 100 318 296 143 166 180 164 180 154 
1979-1978 145 113 120 140 302 124 91 124 124 158 187 183 151 
1980-1979 127 94 64 46 30 175 374 224 186 167 139 151 148 
1981-1980 150 143 149 147 154 374 437 259 131 135 200 200 207 
1982-1981 117 105 116 104 120 213 344 215 100 100 132 119 149 
1983-1982 132 131 110 160 261 245 286 254 133 133 157 189 183 
1984-1983 175 102 100 90 91 85 85 85 93 109 120 90 102 
1985-1984 96 122 230 255 469 475 414 211 150 150 166 109 237 
1986-1985 170 156 123 144 87 103 169 192 130 121 120 120 136 
1987-1986 153 166 102 150 109 276 376 201 105 118 147 200 175 
1988-1987 180 178 150 275 309 1098 767 440 284 167 128 117 341 
1989-1988 110 110 110 110 110 270 245 115 110 110 110 127 136 
1990-1989 150 149 118 120 82 183 161 139 105 128 166 167 139 
1991-1990 145 102 100 93 79 43 145 122 150 147 139 239 125 
1992-1991 161 120 122 163 210 261 764 503 238 207 169 171 257 
1993-1992 142 116 120 104 106 90 119 231 119 99 89 94 119 
1994-1993 95 87 197 359 271 413 308 268 136 141 122 110 209 
1995-1994 122 154 241 248 367 155 429 291 185 145 132 144 218 
1996-1995 170 120 184 139 129 131 139 171 159 169 167 149 152 
1997-1996 138 107 105 116 107 40 70 102 134 153 147 94 109 
1998-1997 63 57 99 137 214 499 692 244 168 156 140 137 217 
1999-1998 132 122 131 41 35 46 39 44 49 46 50 42 65 
2000-1999 42 45 30 32 35 37 47 47 57 94 77 49 49 
2001-2000 35 14 24 28 30 28 27 27 47 65 70 50 37 
2002-2001 37 35 32 27 33 35 162 137 81 87 97 98 72 
2003-2002 108 93 125 128 156 179 173 132 114 135 142 163 137 
2004-2003 159 119 138 123 135 133 99 102 146 159 170 100 132 
2005-2004 68 57 75 63 59 153 180 105 156 211 275 129 128 
2006-2005 97 60 59 51 91 63 46 55 169 170 248 109 102 
2007-2006 90 89 76 61 50 25 22 22 102 120 184 133 81 
2008-2007 112 75 87 79 17 17 18 46 78 91 65 40 60 
2009-2008 33 42 22 20 20 18 20 18 31 67 76 32 33 
2010-2009 34 47 60 44 93 76 45 52 147 171 217 115 92 
2011-2010 17 25 20 40 46 31 14 13 73 104 133 58 48 
2012-2011 43 71 29 24 49 51 42 63 131 169 157 49 73 
2013-2012 50 53 46 32 60 52 36 36 126 157 111 62 68 
2014-2013 27 42 98 60 31 22 33 37 73 105 115 39 57 
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(2) Nitrate And Nitrite In Drinking-Water, Background Document For Development of WHO 
Guidelines For Drinking-Water Quality, World health organization 2011,P1-3. 
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Abstract 
Analysis of Darbandikhan Dam Impact on Sirwan River 

Water System in Kurdistan Region of Iraq 
(A study in Hydrology) 

 
The catchment area of Sirwan River occurs in northeastern of Iraq, 

East of Kurdistan Region. Astronomically it is between latitude 
(34:32':46"), (35:45':27") and Longitude (45:05':15"), (46:12':06") of 
East Part. The catchment area is in the West part of Sulaimanya and 
south part of Diyala, the whole East part of the study area is the 
bordering with Iran. The total area of the catchment is (6700.4Km2) 
which covers (1.53%) of Iraq area and (9.10%) of Iraq Kurdistan region.  

This study is a geographical analysis for Darbandikhan Dam impact 
on Sirwan river water system. To reach the goals of the study, the role of 
the dam on Sirwan River is discussed through four main parts of the 
study: 

The first part is titled natural characteristics and its impact on water 
amount in Sirwan river canal. The second is about the Hydrology in 
Darbandikhan Dam storage area.  

The third part carries the title "how the dam has impacted on Sirwan 
river water system. The fourth part is data analysis for Darbandikhan 
dam impact in Sirwan river water system.  

The most important part of the study focuses on the natural 
characteristics on water amount and size in the river canal, and also 
Darbandikhan dam hydrology shows us to the result that the dead 
storage area of Darbandikhan Dam based on the sediments of the 
years(1961-2008) reaches (0.0032 billion/m3). In mentioned period (0.15 
billion/m3) was filled by sediments which means (34.8%). And (0.28 
billion/m3) of the dead storage is for the new sediments which is 
(65.2%). 

Accordingly, the age of the dam which is approximately (34.5 
years) impact the water system of Sirwan river more than the expected 
period of its age. Also the water systems of the months (January, 
February, March, April, and May) is differently followed respectively 
(26.7, 81, 159.7, 128.7, 39.9 m3/sec). The amount of the inflow water is 
more than the outflow. By contrast, the months (October, November, 
December, June, July, August and September) are (68.7, 25.1, 3, 44.9, 
86.4, 103.7, 89.3 m3/sec), the size of the outflow water is more than the 



 

 

B 

inflow. On the seasonal bases, the inflow water is more than the outflow 
water, it is (34.9 m3/sec) in winter and (109.3 m3/sec) in Spring. 
Concerning Summer and Autumn, the outflow is more than inflow by 
(78.3 and 61 m3/sec) respectively. So, the annual water system from (53 
years) taken, (30 years) the inflow water is more than the outflow (22 
years) the outflow is more than the first. Only one year both of them are 
equal. The dam impact appears importantly in the drought and rainless 
months, seasons, and years. All these changes belong to the dam impact. 
Finally, the role and impact of the river water system is proved by 
analyzing data of the inflow and outflow monthly coefficient relation 
value is (0.764) and the t.test is (3.73) on the seasonal bases in which the 
inflow and the outflow for the months (October, January, and April) are 
taken, the coefficient relation value for each month are (0.849, 0.797, 
0.909, 0.803) respectively. And the t.test level for each month is (11.47, 
9.42, 15.57, 9.62) for all the taken months. Annually, the relation 
between both outflow and inflow are more by value (0.984) and the t.test 
(39.44).The t.test for the all relations are larger than Stuent schedule test.  

This is the evidence of the correctness of the coefficient relation in 
which they have statistics data, for this reason the (Ho) theory was not 
accepted. The programs like (Google Earth Pro, Arc Map 10.2.2, Global 
Mapper16, IBM SPSS Statistics Data Editor19) are used to reach the 
aim of the study. The study ends with the most important conclusions, 
suggestions, recommendations and references.  
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