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Climate change and its effect on the water ration of the grape harvest in Diyala
Governorate.

Dr. Ashwaq Hasan Hameed Saleh / University of Mustansiriya / Faculty of
Basic Education / Department of Geography
Abstract-

Climate change and its impact on water resources is the problem of the times.
Therefore, this study is concerned with the subject of climate change and its
impact on the water ration of the grape harvest in Diyala Governorate. The
study was based on the data of the Khanagin climate station for the period
1973-2017, (1986-2017) due to lack of data at governorate level. The general
trend of the elements of the climate and its effect on the water formula was
extracted. The equation of change was extracted for the duration of the study.
The statistical analysis was also used between the elements of the climate
(actual brightness, normal temperature, micro and maximum degrees Celsius,
wind speed m / s, relative humidity% The results of the statistical analysis
confirm that the water ration for the study area is based mainly on the X7
evaporation / netting variable, which is affected by a set of independent
variables X1 Solar Brightness X4 X5 Extreme Temperature Wind Speed 3X
Minimal Temperature and Very High Level .
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1172 11134.9 | 1096.3 | 1244.7 1 1205.8 | 1167 1532 ] 1484.1 J1436.4 | 1660 | 1607.8 | 1556 1981
1174 1137 J1100.4 11247.1 |1208.1 | 1169.2 | 1534.9 | 1486.5 | 1435.1 | 1663 | 1610.8 | 1559 1982
1238 1199 ]1160.4 J1315.1 | 1274 1233 J1618.6 | 1568 |1517.5) 1754 |1696.6 | 1644 1983
1297 1256 J1215.5 J1377.6 |1334.5]11291.5 | 16595.9 11642.4 | 1589.5) 1837 J1779.3 | 1722 1984
1297 |1256.6 | 1216.2 | 1377.6 | 1335.2 | 1292.2 | 1695.9 | 1643.3 | 1590.4 | 1837 | 1780.3 | 1723 1985
1263 |1223.8 | 1184.4 11342.3 |1300.3 J1258.5 11652.1 | 1600.4 | 1548.9] 1790 J1733.8 ] 1678 1986
1189 J1151.6 J1127.2 §1263.1 |1223.6 |1197.7 J1554.5] 1506 J1474.1 | 1684 | 1631.5 ] 1597 1987
1012 | 980.2 | 948.7 J1075.1 | 1041.5] 10068 |1323.2 J1281.5 |1240.6 | 1434 | 1388.6 | 1344 1988
1403 | 1359.5 11315.7 | 1451.1 | 1444.5| 1396 | 1835.3 |1777.6 | 1720.6 | 1988 1926 1864 1989
1289 | 1248.7 | 1208.4 | 1369.5 | 1326.7 | 1284 | 1685.5]1632.5 |11580.3 | 1826 1765 1712 1990
1110 1075 | 527.4 J1179.1 | 1142.2 | 560.5 | 1451.2 | 1405.8 | 689.8 | 1572 1523 | 747.3 | 19891
1166 | 1131.2 11094.9 11240.7| 1202 J1163.2 ) 1527 J1479.3 J1431.1 | 1654 | 1602.6
1188 | 150.9 J1113.8 J1262.3 |1222.8 | 1183.5 | 1553.6 ] 1505 J1456.6 | 1683 | 1630.5
1205 1167 J1125.4) 1280 1240 1200 | 1575.3 1 1526.1 J1476.9 | 1707 | 1653.3 | 1600 1994
1212 | 1174.3 J1136.4 | 1288 |1247.7 |1207.5 | 1585.2 | 1535.6 | 1486.1 | 1717 | 1663.6 | 1610 1995
1252 1213 J1173.5 | 1330.3 | 1288.8 | 1247. 1586.3 | 1535.1 | 1774 J1718.5| 1663 1996
1168 | 1131.2 | 1094.8 | 1240.7 ] 1202 J1163.2 | 1527.2 | 1479.3 | 1431.6 | 1654 | 1602.6 | 1551 1997
1162 |1125.4 | 1089.1 §1234.3 |1195.7 J1157.2 | 1519.1 J1471.7 | 1424.3 | 1646 | 1554.3 | 1543 1998
1100 | 1065.6 | 1031.2 |1166.7 J1132.2 | 1096 J1438.3 J1393.5 J1348.6| 1556 | 1509.6 | 1461 1599
1075 | 1041.4 ] 1008 J1142.3 J1106.6| 1071 1406 1362 J1318.1 | 1523 |1475.5 )] 1428 2000
1190 J1153.1 ) 1116 J1264.7 |1225.2 |1185.7 | 1556.6 ] 1508 J1459.3 | 1686 | 1633.6 | 1581 2001
1096 1062 J1027.7 J1164.7 | 1128.3 | 1092 |1433.5 | 1388.68 | 1344 | 1553 | 1504.5 | 1456 2002
1089 ]1054.7 ] 1020.7 | 1156.7 | 1120.6 | 1084.5 | 1423.6 | 1379.2 J1334.7 | 1542 | 1494.1 | 1446 2003
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1115 | 1060.2 | 1045.4 | 1184.7 | 1147.7 | 1110.7 | 1458.1 J 1412.6 | 1367.1 | 1580 |1530.3 | 1481 2004
993 962 931 1055.1 | 1022.1 | 969.2 | 1298.6 | 1256 |1217.5] 1407 | 1362.8 | 131% | 2005
966.7 | 936.4 | 906.3 ]1027.1 | 995 963 1264.1 11224.6 | 1185.2 | 1370 | 1326.6 | 1284 | 2006
946.3 | 916.8 | 887.2 ]1005.5 | 974.1 | 942.7 J1237.4 | 11956.9 | 1160.3 | 1341 J1298.8 ] 1257 | 2007
526.1 | 897.1 | B68.2 984 953.2 | §22.5 |1211.1 J1173.2 J1135.3 | 1312 1271 1230 | 2008
891.4 | 863.5 | 835.7 | 947.1 | 817.5 888 1165.6 | 1129.3 1 1092.9 | 1263 J1223.3 | 1184 | 2009
1004 | 972.9 | 941.6 |1067.1 | 1033.7 | 1000.5 | 1313.3 11272.3 | 1231.3 | 1423 J13768.3 ] 1334 | 2010
944.9 | 915.4 | B85.6 | 1004 | 572.6 | 941.2 J1235.6 | 1197 J1158.4 | 1339 J1296.8 ] 1255 | 2011
1176 J1141.4 11104.7 ] 1252 J1212.8 J1173.7 | 1540.9 | 14592.9 | 1444.6 ] 1665 |1617.1 | 1565 | 2012
12069 1 1169.1 | 1131.5 | 1282.3 1 1242.2 | 1202.2 | 1578.3 | 1526.9 | 1479.6 | 1710 | 1656.3 | 1603 2013
1056 }1023.2 | $90.3 |1122.3 | 1087.2 | 1052.2 | 1381.3 J1336.1 | 1295 | 1497 |1445.6 | 1403 2014
1138 ]1102.1 |1066.5 | 1208.7 ) 1171 |1133.2 J1487.6 ] 144.1 |1394.7 ] 1612 J1561.3 | 1511 2015
1342 }1299.7 | 1257.8 | 1425.5 | 1381 |1336.5)11754.4 | 16599.6 | 1644.9 | 1501 |1841.3 | 1782 2016
1416 J1371.2 | 1327 1504 1457 1410 1851 |1793.2 11735.3 | 2005 | 1942.6 | 1880 | 2017

[V A) i - ol Sl Alda — V= o AT Jaaall

s B, 233 Pty G Tl oD [l 528 ol () e 3 3 o (7 ) oo

FAv=1avr Saal ahsaad

%odh heids paad 50 % 49 Al BAZN o % & oy AL g0

- .

Z6 ki | Z4 e | ZAAen3 z6 Z4 e | ziany | z6 A | Z4 e | ZAA3

955.4 925.6 895.7 985.5 954.8 924 1040.3 1007.8 975.3 1973
999.1 967.9 936.7 | 1030.7 998.5 966.3 1088 1054 1020 1974
1183.9 | 1146.9 1110 1221.4 | 1183.1 1145 1289.2 1248.8 1208.6 1975
1005 973.5 942.2 1036.7 | 1004.3 972 1094.3 1060.1 1026 1976
1044.8 | 1012.2 979.5 | 1077.8 | 1044.2 | 1010.5 | 1137.7 1102.2 1066.6 1977
1031.1 998.8 966.7 | 1063.6 | 1030-4 997.2 1122.7 1087.6 1052.6 1978
1044.8 940.8 979.5 | 1077.8 970.5 1010.5 | 1137.7 1024.4 1066.6 1979
983.4 952.7 922 1014.5 982.8 915.1 1070.8 1037.4 1004 1980
1016.1 984.3 952.6 | 1048.2 | 1015.4 982.7 1106.4 1071.8 1037.3 1981
1018.1 986.2 954.4 | 1050.2 | 1017.4 984.6 1108.5 1073.8 1039.3 1982
1073.5 1040 1006.5 | 1107.4 | 1072.8 | 1038.3 1169 1132.4 1096 1983
1124.5 | 1089.3 | 1054.2 | 1160.1 | 1123.7 | 1087.5 | 1224.5 1186.2 1148 1984
1124.5 1090 1054.8 | 1160.1 | 1124.4 | 1088.2 | 1224.5 1186.8 1148.6 1985
1095.8 | 1061.5 | 1027.3 | 1130.4 | 1095.1 | 1059.7 | 1193.2 1155.8 1118.6 1986
1031.1 998.8 977.7 | 1063.6 | 1030.4 | 1008.6 | 1122.7 1087.6 1064.6 1987
877.6 850.2 822.8 905.4 877 848.8 9535.6 925.7 896 1988
1217.2 | 1179.1 | 1141.2 | 1255.6 | 1216.4 | 1177.2 | 1325.4 1284 1242.6 1989
1117.9 1083 1048.2 | 1153.2 | 1117.3 | 1081.2 | 1217.3 1179.3 1141.3 1990
962.3 932.4 457.5 992.9 961.8 472 1048.1 1015.3 498.2 1991
1072.8 981.2 949.5 | 1044.8 | 1012.2 979.5 1102.8 1068.4 1034 1992
1030.5 998.2 966.1 1063 1029.7 996.6 1122.1 1087 1052 1993
1044.8 | 1012.2 979.5 | 1077.8 | 1044.2 | 1010.5 | 1137.7 1102.2 1066.6 1994
1051.4 | 1018.5 985.7 | 1084.6 | 1050.7 | 1016.8 | 1144.8 1109.1 1073.3 1995
1086 1052.1 | 1050.3 | 1120.3 | 1085.4 | 1050.3 | 1182.5 1145.6 1108.6 1996
1012.8 981.2 949.5 | 1044.8 | 1012.2 979.5 1102.8 1068.4 1034 1997
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1115 | 1060.2 | 1045.4 | 1184.7 | 1147.7 | 1110.7 | 1458.1 J 1412.6 | 1367.1 | 1580 |1530.3 | 1481 2004
993 962 931 1055.1 | 1022.1 | 969.2 | 1298.6 | 1256 |1217.5] 1407 | 1362.8 | 131% | 2005
966.7 | 936.4 | 906.3 ]1027.1 | 995 963 1264.1 11224.6 | 1185.2 | 1370 | 1326.6 | 1284 | 2006

946.3 | 916.8 | 887.2 ]1005.5 | 974.1 | 942.7 J1237.4 | 11956.9 | 1160.3 | 1341 J1298.8 ] 1257 | 2007
526.1 | 897.1 | B68.2 984 953.2 | §22.5 |1211.1 J1173.2 J1135.3 | 1312 1271 1230 2008
891.4 | 863.5 | 835.7 | 947.1 | 817.5 888 1165.6 | 1129.3 1 1092.9 | 1263 J1223.3 | 1184 | 2009

1004 | 972.9 | 941.6 |1067.1 | 1033.7 | 1000.5 | 1313.3 11272.3 | 1231.3 | 1423 J13768.3 ] 1334 | 2010
944.9 | 915.4 | 885.6 | 1004 | 972.6 | 541.2 J1235.6 | 1197 |1158.4 | 1339 J1296.8 ) 1255 | 2011
1176 J1141.4 11104.7 ] 1252 J1212.8 J1173.7 | 1540.9 | 14592.9 | 1444.6 ] 1665 |1617.1 | 1565 | 2012
12069 | 1169.1 | 1131.5 | 1282.3 | 1242.2 11202.2 | 1576.3 | 1528.9 1 1479.6 | 1710 | 1656.3 | 1603 2013
1056 ]1023.2 | 0.3 |1122.3 | 1087.2 | 1052 1381.3 | 1336.1 ] 1295 | 14597 | 1449.6 | 1403 | 2014
1138 ]1102.1 |1066.5 | 1208.7 ) 1171 |1133.2 J1487.6 ] 144.1 |1394.7 ] 1612 J1561.3 | 1511 2015
1342 }1299.7 | 1257.8 | 1425.5 | 1381 |1336.5)11754.4 | 16599.6 | 1644.9 | 1501 |1841.3 | 1782 2016
1416 J1371.2 | 1327 1504 1457 1410 1851 |1793.2 11735.3 | 2005 | 1942.6 | 1880 | 2017

(1A) g -1 ol S s — )2 o i i
: duflas ¥ dalleally Julsil
bl ddas 8 dadll ey Jadll anaidl HlasVly (s Bl dulas e dianw
-zl digina U e Al Adlas¥) HLEAY) Shas 3 Gulia) z3gall lasy
& Anaagal) Gl Gl Slas) zisail) deliay wasd o3 o) s 2 dddlially il
(Y)) Jsaadl Jaadly Alisall ol pusiall de ganag dilal) liiall sadinall cilyurial) (YY) Jsan
saall Alkiisall il de ganag Al lima) (YYe VYY) sadied) clyunad) (YY) Jsan
b ddadlaal YoYV=YAVY o

() [ )

= X1 Y2 X3 XTI X2z X3 =3 X5 X6 =
1973 1350.5 1395.1 1440.4 8.20 22.00 13.80 29.90 1.70 41.9.0 1463.00
1974 1412.3 14593 1506.4 8.50 19.80 14.60 28.80 2.20 48.33 1530.00
1975 1673.5 17293 1785.0 8.70 21.80 13.40 29.20 3.70 43.50 1813.00
1976 1420.6 1467.8 1515.2 8.40 21.60 14.80 29.20 2.30 44.50 1539.00
1977 1476. 1526.1 1575. .40 22.60 15.50 29.90 .30 42.40 1600.00
1978 1457. 1506 1554 .20 22.10 15.50 30.60 .10 38.90 1579.00
1979 1476. 1418.4 1575.3 .00 23.50 16.70 31.10 .20 42.40 1600.00
1980 1390. 1436.4 14382. .00 22.40 15.50 30.00 .80 47.30 1506.00
1981 1436.4 14384.1 1532 8.20 23.20 15.80 30.50 2.00 47.70 1556.00
1982 1439.1 1486.9 15349 8.20 21.80 14.80 28.70 2.40 50.50 1559.00
1983 1517.5 1568 1618.6 8.20 22.40 15.10 29.70 2.70 46.10 1644.00
1984 5895.5 1642.4 1695.9 8.30 23.20 15.30 30.70 3.10 48.80 1722.00
1985 1590.4 16433 1695.9 8.20 22.90 14.80 295.80 3.40 50.90 1723.00
1986 1548.9 1600.4 1652.1 8.10 22.70 15.20 30.00 3.00 50.00 1678.00
1987 1474.1 1506 1554.5 7.90 22.60 15.80 30.80 2.30 54.60 1579.00
1988 1240.6 1281.8 1323.2 8.00 20.90 14.60 29.30 1.30 53.40 1344.00
1989 1720.6 1777.8 1835.3 8.70 22.90 15.40 30.60 3.40 44.90 1864.00
1990 1580.3 1632.9 1685.5 8.90 23.00 15.10 30.70 2.60 43.30 1712.00
[ 1991 689.3 4053 1451.2 8.10 22.950 17.00 30.00 2.10 52.50 1474.00
| 1992 431.1 4793 1527 7.70 21.00 14.10 28.60 2.30 49.50 1551.00
| 1993 456.6 S05.0 15536 8.50 22.30 15.10 30.30 2.00 51.90 1578.00
1994 1476.9 526.1 15753 8.40 22.90 15.60 30.70 2.00 53.40 1600.00
1995 1486.1 1535.6 1585.2 8.90 22.40 14.80 30.80 2.00 52.60 1610.00
1996 1535.1 1586.3 1637.3 8.40 23.50 16.20 31.50 2.20 45.40 1663.00
1997 1431.6 14793 1527.2 8.50 22.20 15.90 29.80 1.90 51.20 1551.00
1998 14243 1471.7 1519.1 8.40 23.30 16.80 31.60 1.60 48.00 543.00
1999 1348.6 13935 1438.3 | 8.30 4.10 17.90 1.60 1.30 44.30 461.00
2000 1318.1 1362 1406 7.80 3.50 16.80 0.80 1.30 44.30 | 1428.00
2001 1459.3 1508 1556.6 5.00 3.80 15.70 1.40 1.60 47.00 1581.00
2002 1344 1388.8 1433.5 5.70 3.30 15.80 30.60 1.20 48.10 1456.00
2003 1334.7 1379.2 1423.6 8.10 23.60 16.30 30.80 1.30 46.90 1446.00
2004 1367.1 14126 1458.1 7.70 23.40 16.30 31.10 1.50 47.90 1481.00
2005 1217.5 1258 1298.6 7.20 23.50 16.30 31.50 1.00 47.30 1315.00
85.2 2243 264.1 5.90 25.70 17.50 1.70 .80 50.80 1284.00

2007 60.2 98.S 237.4 .20 23.90 17.10 1.90 60 48.50 1257.00
2003 35 73.2 211.1 5.90 24.00 17.60 1.90 70 50.00 1230.00
2009 92.9 29.3 165.6 5.60 23.70 17.40 1.50 .60 59.00 1184.00
2010 1231.3 12723 13133 7.10 25.30 18.60 33.60 0.80 42.00 1334.00
2011 1158.4 1197.0 1235.6 6.70 23.30 16.50 31.40 0.90 42.00 1255.00
2012 14446 14529 15409 7.70 24.30 17.70 32.10 2.00 41.00 1565.00
2013 479.6 1528.9 578 7.70 3.80 16.80 2.00 2.20 44.00 1603.00
2014 255.0 1338.1 381.3 30 4.00 16.90 1.90 1.10 48.00 1403.00
2015 3934.7 441 487.€ 6.80 3.90 16.70 2.10 2.00 45.00 1511.00
2016 644.9 1699.6 7544 8.50 '4.00 17.80 1.00 3.00 46.00 1782.00
2017 17353 1793.2 1851 8.50 23.90 16.20 32.10 3.20 47.00 1880.00
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Regression Analysis: : jlai¥) dias e slaieWh ol fuladl) milii —Lils

vor) Alle Augiee da)a Aflas) ABDMe a5ag (YY) dsas iasll didaill DA e W (s
LS ( X)e Xre Xoo XY) Al chyarialy Mo 3 Z3 dakaid Sl sl 20 o
YY) adinall i) o 2aaSl A a3 a3l se¥) i SN (YY) galdl e
Vg o) A5 Agn (p Atbagben il oS gl ) Jsemgl) Ciagy Alitasall il
- 6Al g e il Sl il 238 735l

G z3sall jlasly oall yaeg dadd) snaiall Jlaad¥) st bl e slae¥ 3 el
i) il e dalaie) Aileany) dogine cafiig araiall saaill Jaleal dad el iy
Llas stepwise J) 4iiyhaiy SPSS  Jlas¥) malinll slasiuliy F-test , T-test Ladl
P ) zisall e

e 3 Z3 dahid Sl iadl S YY) el ol o Al A 235
YOIV=1av Y saal Jbs adhsladd sl ool psially

Model | Unstandardized Coeffcients | Standardized t Sig
Coeffcients
B Std . Error Beta
| »Ai01 (constant) —TA.OAY IEX VN AEY -tV Ay
X7 @i 40N L4y Vo.vey

a.Dependent variable Y\ %710 4wy Jbo 4273 dahidd Sl izl

XY) sl il Y)Y S il o dinse A8le dllia o) ) Do) 2 3aill (e iy
cilly Hanl Hlages 50y ) Gigas e M Cagu Al ikall S () e (@ [/ Al
Laliad) chasiadl e degenes Lulad Jilay joandl 1aa 0¥ ihaal) shidly Gy Le 13ag
Lsina (e aStlly .z 3gail) gl Ally (Yo) dsas il dgias lgiiaca Al Aliiwal)
o S S) o8 )+ YOY Lallls 2 3saill Lgunall Ttest dag o LoDl dilabeag o 3galll
cafiy Al £F Aa Aagag T Joan Slail oo o) dugina (ggiar Y. £ YA Lalllly Adganll dasil
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C Gl 373 dalaiad L ()
AR i zogall e 3 Al Clpial) dueblys dsasl 2S5 F-test jlaa) o) LS
VYT Ll Adganll el (e SIS S 8 )20 Y Aalllly dgundl F dled oY clld

Model Sum of df Mean Square F Sig
1 Regression 1073831.263 1 1073831.263 105.121 000°
Residual 439251.829 43 10215.159
Total 1513083.091 44

a. Dependent Variable Y; %10 dwa Al & Z3 gl Sl all

b. predictors : (Constant) . X7 gii [ il

kel Y1) il pnally (qi [ pal) Al clyariall ¢ A8l 553 (e 25Tl |yl
0.71 4l 735wl R-Square  saxiall sl Jales dad e slaeY) o5 28 (Sl
@ o 8 Z3 Al S el A€ ol ) Syl (e %71 o) Jsl) (Say il
58 LS lapan (e zsaill (S o) (a) delse (e (5323 %29 Oy i [ A e I

sl

Model R R Square Adjusted R | Std.Error of the
Estimate

1 .8428 710 .703 101.07007

a. predictors : (constant) X7 i/ Al

() 53 XV) s (Sl i) Vi) o Al 558 e a8) L) oS Jilatl) o) LS
Linear  lasl b le 5,85 & LS5 0.7 R-Square dad Caaly Guas
(V) J<a o LSRegression

Sl 3 Z3 Akl L) il Y adiadl) il oy 28Nl bl aSH (bl (1) JSa
[ A8 XY Jied) sl




053l gabl) 3l o

b (& Z4 dabid Sl ) 7 hges — B
Y2=-379.165+1.186 (XV @z / ,asl)
T= (10.686)
R= 0.85
R-Square = (.72
F= 114 D.F (1 .43)
b (B Z6 dakaid Al oikal) el — La)

Y3=-0.219+0.985 (XY ai | Lasl)

T= (8682)

R= 1

R- Square = 1

F= 75379 F (1 .43)

‘f 26 skl ‘;11.41\ u.wd\ Jj.m‘,Yz ‘_,Jl_m @24 dahaial ‘;s\.d\ u.\.a.d\ J_s.m L:A C_...a.u

Xy M\M}Wdﬁ@ﬁ\ﬂ\&\h@)&juyﬁkﬁm U\Y3 éhd

(SFiaal T—test )LLA\ Q)LLA\J dh} ML&A}Y‘ A_u}u.A Cadi) a8 ).\;.1..«3\ [AY UJ c_u ‘);_uﬂ
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