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Water index NDWI to study the Variance of surface area of
Haditha Lake from 1987 to 2018 duration Using RS Data
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Abstract

Water resources considered as one of most important vital
national resources factors. Thus, water possesses necessary role to
grow and develop the life and city by exploiting for different
agricultural, industrial, electrical and tourist activities. Monitoring the
water resources by traditional methods is difficult and needs cost and
time. Haditha lake is located on Euphrates 7 KM north in front of dam
extended to western north up to Rawah. Water storing in lake began
1985-1986 with area of 503KM?. The study objected to investigate the
changes of the surface area of the lake form 1987 up to 2018 depending
on RS and GIS using Normalized Difference Water Index (NDWI)
index for drought and using hydrological indices and its effect on
surface area variation after lake establishment during 1985. Thus, the
variation was represented in area using histogram which revealed that
lake subjected to big losses in area at water. Results showed that the
surface area possesses high variation. Thus, the surface areas was
reduced from 341 and 432 KM?in 1987 and 1990, respectively to 148
KM? in 2018. Regression analysis indicated that each increase of water
level about 1m caused increase of lake area of 18.07 KM?. Significant
positive correlation between lake area and Ivel was observed of 0.973".
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563 752 610 572 652 630 608 530 479 387 573 457 507 1986

629 675 647 522 702 730 916 785 468 411 692 427 572 1987

1503 889 726 452 979 753 | 1120 | 2457 | 2990 | 2509 | 1930 | 1756 | 1475 1988

804 1483 | 1091 913 238 201 266 278 344 565 1273 | 1286 | 1750 1989

293 207 328 284 331 390 523 359 224 246 191 241 191 1990

391 562 351 295 345 434 410 387 427 194 381 399 510 1991

348 | 547 | 277 | 2774 | 221 | 247 | 280 | 343 | 203 | 296 | 351 | 552 | 496 | 1992

387 468 405 340 256 366 408 401 497 337 392 358 414 1993

480 527 427 432 733 517 418 356 | 3334 | 458 442 626 486 1994

790 1232 | 1150 950 528 513 376 296 351 704 861 1235 | 1286 1995

948 | 920 | 1083 | 590 | 663 | 743 | 696 | 502 | 815 | 1497 | 1411 | 1309 | 1142 | 1996

874 | 903 | 873 | 750 | 493 | 586 | 809 | 771 | 732 | 1037 | 1127 | 1345 | 1056 | 1997

819 1220 | 989 713 644 675 589 580 865 817 | 1443 | 1350 | 1132 1998

591 1045 | 832 698 303 258 262 310 370 429 623 945 1013 1999

545 751 611 355 250 262 339 336 343 366 802 | 1187 | 934 2000

305 | 303 | 285 | 285 | 281 | 606 | 331 | 153 | 231 | 214 | 287 | 377 | 310 | 2001

337 613 247 238 287 273 335 303 229 299 216 391 616 2002

508 825 582 348 487 308 282 288 367 548 796 635 663 2003

793 546 742 515 650 569 349 554 1207 665 1789 | 1214 710 2004
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680 953 643 382 584 821 716 379 621 555 581 751 1173 2007
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389 | 385 | 386 | 349 [ 333 | 741 | 461 | 315 | 314 | 337 | 288 | 405 | 350 | 2010
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484 | 397 | 377 | 377 | 345 | 408 | 370 | 401 | 559 | 662 | 691 | 678 | 545 | 2014

213 | 364 | 331 | 355 | 71 | 56 | 79 | 64 | 171 | 186 | 257 | 323 | 299 | 2015

443 449 552 330 362 283 314 306 432 504 507 590 722 2016

313 | 450 | 377 | 340 | 303 | 256 | 256 | 257 | 271 | 250 | 350 | 323 | 331 | 017

360 - - 295 | 320 | 280 | 275 | 460 | 355 | 270 | 510 | 490 | 350 | 2018
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539 1062 | 893 687 572 440 494 485 304 325 346 470 395 1994

682 | 829 | 725 | 478 | 564 | 465 | 339 | 523 | 504 | 679 | 815 [ 1163 | 1100 | 1995

852 789 688 521 732 988 837 715 691 1519 | 1088 | 838 825 1996

781 | 783 | 684 | 734 | 704 | 918 | 990 | 722 | 593 | 643 | 776 | 1044 | 783 | 1997

788 697 441 576 746 | 1019 | 855 830 769 683 | 1123 | 930 787 1998

537 380 405 400 606 655 797 813 366 353 429 574 673 1999

385 219 460 415 442 447 458 444 332 386 423 370 233 2000

284 211 387 411 327 360 329 289 209 160 296 262 174 2001
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407 330 292 258 320 470 457 446 367 338 515 543 559 2003

553 537 472 501 537 538 512 587 633 577 1132 344 272 2004

520 389 400 401 472 598 629 486 407 531 571 654 706 2005

564 | 433 | 609 | 636 | 631 | 685 | 664 | 557 | 399 | 401 | 506 | 882 | 365 | 2006
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470 | 371 | 414 | 546 | 650 | 612 | 600 | 459 | 400 | 353 | 419 | 409 | 416 | 2008
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339 | 405 | 515 | 470 | 488 | 435 | 363 | 283 | 200 | 200 | 203 [ 299 | 209 | 2010

410 | 435 | 669 | 515 | 557 | 446 | 442 | 350 | 256 | 296 | 335 | 243 | 387 | 2011

510 629 528 596 142 700 650 650 366 375 565 489 432 2012

493 | 379 | 450 | 450 | 450 | 450 | 484 | 520 | 313 | 292 | 441 [ 1159 | 539 | 2013

565 400 490 558 656 890 | 1119 | 723 377 396 459 367 356 2014

260 350 350 250 200 200 200 200 208 248 200 325 400 2015

385 419 479 400 400 400 400 350 350 350 350 382 350 2016

453 | 419 | 465 | 517 | 503 | 550 | 550 | 513 | 296 | 284 | 441 | 536 | 367 | 2017

382 - — | 354 | 350 | 312 | 351 | 261 | 173 | 199 | 1212 | 262 | 353 | 2018
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132.9 138 136.5 | 1364 135 134 133.1 | 1336 | 131.7 | 130.1 | 129.3 | 128.9 129 1986

139.5 1435 | 1414 | 140.1 | 1399 | 139.8 | 139.8 | 1384 | 138.3 | 138.3 | 138.3 | 138.3 | 138.2 1987

145.2 146.4 | 146.7 | 146.8 147 147 146.7 | 146.2 | 144.4 | 143.2 | 1435 | 1443 | 1403 1988

145.2 143.8 | 143.6 | 1439 | 144.1 | 1445 | 1458 | 1464 | 146.6 | 146.3 | 146.1 | 1459 | 146.1 1989

140.9 137.4 | 137.3 | 137.2 | 137.3 | 1409 | 1422 | 1425 143 1435 | 1436 | 1433 | 1434 1990

134.6 1374 | 136.1 | 136.7 137 1369 | 1358 | 134.2 | 1324 | 1309 | 1305 | 130.7 | 137.1 1991

143.3 1442 | 1438 | 1429 | 1429 | 1433 | 1438 | 1442 | 1442 | 1439 | 143.7 | 1425 | 140.2 1992

145.2 145 1445 144 1444 | 1455 | 1458 | 1465 | 146.4 | 1458 | 1455 | 1449 | 1446 1993

145 1448 | 1447 144 143.9 144 1447 | 1457 | 146.3 | 146.2 | 1458 | 145.7 | 1452 1994

143.7 1433 | 142.2 | 1411 | 1413 142 1423 | 1435 | 1451 | 1459 | 146.2 | 146.1 | 1454 1995

143.5 1414 | 1409 | 139.8 | 139.7 | 141.8 | 1439 | 146.1 | 146.8 | 1469 | 147.1 | 1451 | 1434 1996

143.3 142.2 | 140.1 | 138.9 | 140.6 | 143.1 | 1456 | 146.7 | 1469 | 146.2 | 1444 | 1435 | 142.2 1997

143.1 1417 | 139.2 | 138.3 | 1385 | 141.1 | 1437 146 147.1 | 146.9 | 146.4 | 1454 | 1436 1998

138.8 1321 | 1283 | 1284 | 131.3 | 135.6 140 1444 | 146.1 | 146.3 | 1458 | 144.7 | 1435 1999

140.3 133.7 135 136.5 142 1405 | 142.2 | 143.6 | 1445 | 1446 | 1444 | 1411 | 1358 2000

1374 | 131 | 1207 | 1324 | 1676 | 1337 | 133.1 | 1346 | 1358 | 1358 | 1362 | 136 | 1437 | o001

138.9 140.6 | 1385 | 1374 | 137.7 | 138.9 140 140.1 140 139.4 | 139.6 | 139.1 | 13538 2002

139.9 139.3 | 1379 | 136.4 | 1356 | 137.1 | 1395 | 1414 | 1428 | 1429 | 1426 142 142.3 2003

144.4 1448 | 1439 | 143.6 | 1435 144 1451 | 146.6 | 146.2 | 146.2 | 1459 | 1434 | 1405 2004

143.5 1416 | 1412 | 139.7 | 140.7 | 1423 | 1435 | 1446 | 1453 146 146.3 146 145.9 2005

144.8 1426 | 1419 | 143.2 | 1445 | 1454 | 1457 | 1465 | 1463 | 146.4 | 146.1 | 1459 | 1433 2006

144.2 138.8 | 139.9 142 143.7 | 1445 | 1449 | 1459 | 146.8 | 146.7 | 146.5 | 146.1 | 1454 2007

137.1 1272 | 1285 | 131.6 | 135.1 | 136.4 | 138.3 | 140.1 | 1412 | 1421 143 142.2 | 139.7 2008

122.2 119 116.3 | 116.3 | 1185 121 123.3 | 123.8 | 123.8 | 1245 | 125.6 | 126.9 | 1275 2009

128 128.1 129 129.7 | 1315 | 1304 | 1286 | 129.1 129 127.8 | 1269 | 1255 | 1215 2010

134.8 1348 | 1326 | 1338 | 135.6 | 136.6 | 136.2 | 136.6 | 136.1 | 1351 | 1354 | 133.8 | 1314 2011

142.5 140.7 | 139.7 141 1428 | 1439 | 1441 | 1448 | 1447 | 1447 144 1412 | 138.7 2012

142.7 1419 | 1422 | 142.2 | 1425 | 1429 | 1435 | 1443 | 1429 142 142.4 143 143 2013

139 1275 | 1285 | 1305 | 134.1 | 138.3 | 1422 | 1458 146 1454 | 1444 | 1435 | 1423 2014

123.1 1276 | 1247 | 1248 | 1183 | 118.3 | 1195 | 120.7 | 1225 | 1241 | 1251 | 1255 | 126.8 2015

136.4 136 1355 136 136.8 | 137.1 | 138.7 | 138.6 | 1385 | 137.6 | 1359 | 134.8 | 131.8 2016

134.9 125 126.6 | 129.5 132 1345 | 1371 | 1385 | 138.7 | 139.8 | 1404 | 139.6 | 137.7 2017

1271 | - — | 1288 | 1284 | 128 | 127.2 | 1283 | 1276 | 1263 | 1268 | 1257 | 124.1 | 9018
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