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Abstract

In the current research, the researchers aim to discover the causes of climate change in
the two stations under study. The study also tries to analyze the extent of these changes by
drawing a general trend for the time series of temperature and rain variables and knowing
whether this trend is moving toward an increase, a decrease, or a fluctuation. Then, the
extent of the impact of these changes on the exacerbation of the drought problem that the
two study stations suffer greatly from is explained. The study concludes that the general
trend of temperatures is going towards rising, as annual temperatures rose between (0.5-
1.5°C) during the study period. The minimum and maximum temperatures rose for the last
two decades of the study in an unprecedented manner. As for the general trend of rainfall,
it 1s decreasing. Its total decrease ranged between (7-15) mm. The study indicates that
these climate changes will lead to an exacerbation of the phenomenon of drought. This
is confirmed by the results of the climate water budget, which shows the existence of a
water deficit, exacerbated by a significant decrease in the water resources of the Tigris and
Euphrates rivers.
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-1556.13 | —20.082 | -55.417 | -150.56 | -211.05 | -273.56 | -258.07 | -257.87 | -176.02 | -110.18 | —46.803 | 8.83086 | -5.3466 fVL_
-2485.03 | —4.7746 | -101.72 | -184.03 | -272.78 | =375.91 | -396.96 | —-359.36 | —304.33 | —237.38 | —-128.23 | —-78.995 | -40.557 f\ﬁﬁk
-1645.07 | —40.899 | —63.288 | —144.52 | —223.48 | -279.38 | —266.52 | —266.32 | —166.02 | —106.11 -64.78 -16.183 | -7.5723 fvt_
—2529.65 | —45.609 =111 -212.67 | -285.52 | -373.43 | -358.72 | -345.12 | -291.07 | -217.06 | —140.37 | -90.062 | -59.074 f\kﬁz
-1719.78 | —12.122 | 29.6926 | —-153.84 | —226.08 | —273.56 | —278.94 | —-268.74 | —222.22 | -165.23 | —=77.634 | -42.203 | -28.904 fVL_
-2416.65 | —69.141 | -103.74 | -217.58 | —282.32 | —346.38 | —380.28 | —361.96 | —295.04 | —-88.467 -136.2 -86.547 | —48.992 r\krk
~-1613.8 | —24.735 | -65.528 | -145.25 | —-221.4 | -282.88 | —-278.7 -278.5 | -216.03 | —=103.62 | —71.444 | 112.399 | —38.116 fVL_
-2463.49 | —40.229 | =-112.3 | -219.55| -279.13 | —-345.17 | -376.45 | —-360.66 | —291.27 | =175.02 | -135.71 | -89.478 | —-38.521 f\§ﬁk
-1750.79 | —39.63 | -40.487 | -136.34 | —225.57 | —293.46 | -275.03 | -274.83 | —238.43 | -133.63 -38.73 -32.651|-21.997 th_
_2438.87 | —37.187 | -96.99 | —221.5 |-275.95 | -345.17 | -373.9 | -360.66 | -287.77 [ -165.19 | —150.43 | -971.295 | -32.888 | & Ul
-1552.66 | —13.661 | -19.095 | -50.943 | -216.21 | —=257.41 | -278.7 -278.5 | -224.73 | -120.52 | -39.903 | —-33.583 | -19.407 fVL_
-2431.37 | —64.048 | —-102.2 | -194.62 | —-265.41 | —354.94 | -380.28 | —-359.36 | —300.82 | -211.05|—-100.441 | -80.671 | —17.528 ﬁ\ﬁr&
~1881.06 | —53.359 | —101.73 | —=151.45 | -233.97 | -320.92 | -294.72 | —294.52 | =198.14 | -147.53 | -51.967 | —24.405 | —-8.3504 | ibJl
-2345.871 | 31.6677 | -85.462 | -193.62 | -273.84 | -369.71 | -371.36 | -381.63 | -304.93 | -184.571 | —-138.78 | -33.662 | —39.97 ﬂ\kﬁ&
-1839.14 | —17.531 | -76.19 | -150.32 | —-218.28 | -297.2 | -277.47 | -277.27 | -225.6 | —-139.86 | —-81.338 | -47.305| —30.78 fVL_
~2475.13 | —47.133 | =122.69 | -215.67 | -284.46 | —362.37 | =370.09 | —369.8 | -315.28 | -193.82 | —56.571 | -96.274 | =41.091 | & Ul
—1778.2 | —23.308 | -42.689 | -124.27 | -220.36 | —-298.2 | -281.15|-280.95| —-203.9 | -163.07 | —-74.088 | -40.999 | -25.215 FVL_
—2547.04 | —67.672 | -116.44 | -169.06 | —290.67 | —368.47 | —373.9 | —-368.29 | —-301.82 | -228.39 | -163.73 | —-74.594 | -24.005 ﬁ\hﬁ:
-1843.76 | —50.499 | -75.602 | -163.13 | —234.42 | -305.33 | -280.52 | -279.72 | -192.34 | -150.07 | -107.13 | -19.703 | 8.70321 fvt_
—2472.03 | —62.83 | -113.87 | -208.71 | -247.71 | —-357.39 | -359.98 | -371.11 | -291.27 | -193.68 | -115.54 | -94.789 | -55.147 ﬁ\kﬁz
-1776.95 | —25.17 | -60.273 | -139.15| -229.76 | -279.38 | -267.73 | -267.53 | =210.85 | —=135.51 -91.9 -49.405 | -20.294 fVL_
-2672.27 | —75.686 | —121.5 | -224.32 | —-281.26 | —378.4 | —-384.11 | —-384.27 | -281.24 | -189.97 | -161.78 | -107.28 | —82.45 r\krk
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19.727 | 20.68 10.5 15.9 22.8 28.1 32.1 32.1 30 25.4 18 15.5 9.7 1962
19.67 | 19.84 8 14.9 22.5 28 31.3 30.9 28.7 21.2 18.3 11.8 11.6 10.9 1963
19.815 | 18.63 8.3 14.2 19.7 25.2 29.1 30.8 28.8 23 17.5 14.6 9.2 3.1 1964
19.357 | 19.66 9.9 14.1 18.8 27.7 32.5 30.8 29.4 23.4 17 14.5 10.3 7.5 1965
19.323 | 20.28 | 10.3 16.2 20.9 26.9 31.7 30.2 28.9 23.9 19.5 13.4 11.3 10.1 1966
19.593 | 18.38 9.4 13.4 20.5 26.4 29.6 30.1 26.3 22.2 17.3 11.6 6.6 7.2 1967
19.615 | 19.68 | 10.8 15.3 22.5 26.8 29.2 31.6 28 23.9 19.8 12.8 8.6 6.8 1968
19.342 | 19.98 | 10.7 12.9 22.1 27.6 30.1 29.5 29.5 24.8 17.4 16 11.1 1969
19.372 | 19.77 6.5 15.3 20.4 26.5 29.4 30.1 28.4 24.9 21.1 15 11.3 8.3 1970
19.253 | 18.91 6.9 13.2 19.8 27.8 29.8 30.0 27.0 25.0 15.8 14.1 8.9 8.6 1971
19.073 | 18.53 5.2 13.4 23.5 27.2 30.3 29.3 28.0 22.5 19.6 12.1 5.9 5.4 1972
18.922 | 19.08 8.0 11.0 22.3 27.4 31.3 30.1 26.8 24.2 18.0 13.2 11.4 5.3 1973
18.877 | 19.08 7.9 14.7 23.6 26.0 29.4 30.5 28.9 24.4 17.6 13.0 7.4 5.5 1974
19.008 | 19.01 7.4 14.0 19.7 27.8 29.2 31.0 28.1 23.6 19.6 13.1 8.3 6.3 1975
19.088 | 18.68 | 10.1 13.9 21.6 26.2 28.9 28.7 28.0 22.8 17.8 11.1 7.9 7.2 1976
19.323 | 19.19 8.5 13.1 18.5 27.4 30.5 30.5 28.2 24.2 18.3 13.8 12.4 4.9 1977
19.405 | 19.48 9.9 9.8 22.3 26.7 28.4 31.5 27.6 24.9 19.3 14.4 10.8 8.2 1978
19.587 | 20.25 7.8 15.5 22.0 29.5 30.5 29.9 28.6 24.6 19.6 14.3 11.9 8.8 1979
19.402 | 19.42 9.6 14.8 20.8 26.1 29.9 32.3 29.2 24.4 18.6 13.1 8.1 6.1 1980
19.298 | 19.59 10.4 11.8 22.8 28.5 31.0 31.4 28.2 22.1 17.8 14.2 9.2 7.7 1981
19.103 | 18.27 6.6 9.7 19.8 27.0 29.6 30.0 28.0 23.5 19.7 11.4 6.4 7.5 1982
19.76 18.97 9.8 16.5 20.6 26.8 29.1 30.6 28.1 24.0 17.6 12.1 7.8 4.6 1983
19.205 | 19.28 6.4 13.3 20.8 26.9 27.9 31.3 28.4 23.8 18.7 14.0 11.2 8.6 1984
19.567 19.7 8.4 15.4 20.2 27.8 32.8 29.6 29.2 25.7 19.1 11.3 7.9 9.0 1985
19.647 | 19.82 7.6 11.7 22.3 29.8 31.8 31.5 27.5 22.3 20.1 14.1 11.0 8.1 1986
19.742 | 20.08 | 10.3 13.6 19.6 27.7 32.7 32.1 28.5 25.6 18.6 10.9 12.2 9.1 1987
19.765 | 19.37 9.1 12.2 21.0 27.7 30.6 32.2 28.4 24.9 17.6 12.4 9.0 7.3 1988
19.797 | 19.75 9.0 14.7 21.4 26.8 31.4 32.0 28.6 26.2 22.1 13.6 6.8 4.4 1989
19.43 19.82 | 10.7 16.4 22.2 27.7 30.2 31.8 29.0 24.6 18.9 12.7 8.2 5.4 1990
19.45 19.98 7.4 15.4 21.6 27.5 30.6 30.7 29.7 23.1 20.8 14.1 11.6 7.2 1991
19.573 | 18.24 6.7 13.2 22.1 26.8 30.7 29.7 28.0 22.8 18.3 10.5 6.1 4.0 1992
19.597 | 19.47 | 10.2 12.7 22.9 28.0 31.2 31.2 28.7 22.8 19.1 12.9 7.9 6.0 1993
19.728 | 20.37 6.3 13.3 23.6 29.2 30.7 30.4 28.9 25.8 22.0 14.4 10.1 9.7 1994
19.978 | 19.93 8.2 13.1 21.5 27.8 31.5 30.5 29.7 25.8 18.4 13.8 9.7 9.2 1995
20.292 | 20.63 | 11.4 14.0 20.7 28.2 32.4 34.0 29.4 27.5 18.7 12.7 10.4 8.2 1996
20.345 | 19.49 9.7 14.2 22.3 27.3 29.3 31.3 29.7 26.2 17.8 10.5 7.5 8.1 1997
20.438 | 21.03 | 11.6 17.6 22.2 29.0 34.7 33.4 31.0 25.4 20.2 12.0 8.5 6.8 1998
20.535 | 20.63 9.9 14.1 22.6 27.5 32.8 31.7 29.6 26.1 19.4 13.9 11.3 8.7 1999
20.767 20.4 10.1 13.6 20.0 27.7 32.8 35.1 29.9 25.2 21.7 12.5 8.7 7.5 2000

21.12 | 11.1 14.3 23.5 29.1 33.4 32.5 29.8 23.4 20.7 17.3 10.1 8.2 2001

20.65 9.2 14.9 24.5 28.6 31.2 32.9 28.8 24.8 19.3 15.6 11.3 6.7 2002
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25.0 13.1 19.7 26.5 32.0 35.3 37.5 35.7 30.6 25.3 19.7 13.1 11.3 1980

25.2 15.2 18.3 26.2 33.3 36.6 36.1 34.7 29.6 24.2 19.5 15.3 12.8 1981

24.1 10.6 16.0 26.4 34.0 35.0 36.3 34.5 30.9 25.7 16.8 11.2 11.6 | 1982

2454 14.1 21.3 25.0 32.3 35.3 36.8 34.5 31.0 23.3 17.1 12.7 9.4 1983

24.9 11.6 19.6 25.9 33.1 33.7 37.4 34.5 29.7 25.6 20.2 15.5 12.4 | 1984

25.3 12.9 21.0 25.8 33.5 36.9 36.1 35.1 32.0 25.6 17.5 13.2 13.7 | 1985

28 .5 11.4 16.9 28.9 34.5 38.4 37.8 34.1 30.9 25.8 18.9 14.9 12.4 | 1986

25.9 14.9 19.0 26.3 33.7 37.3 38.4 35.0 33.3 25.2 18.0 17.3 12.3 1987

24.8 13.3 18.2 27.9 32.8 35.4 36.6 34.4 30.7 24.5 18.6 14.4 11.3 1988

24.9 12.5 19.9 27.6 32.7 36.7 37.4 34.2 31.7 26.7 18.9 11.3 9.2 1989

25.6 14.9 20.6 27.7 33.4 36.1 38.1 35.5 32.2 25.4 19.1 13.6 10.2 | 1990

254 13.4 20.5 26.7 32.8 35.5 36.5 36.0 30.8 26.3 21.2 13.3 11.4 | 1991

23.9 12.4 18.4 26.1 33.1 36.2 35.7 34.9 29.7 24.0 15.2 11.9 9.0 1992

25.2 15.4 18.0 28.1 33.4 37.1 37.4 35.3 30.1 24.3 19.0 13.3 10.7 | 1993

25.9 11.1 20.2 28.2 34.0 35.8 36.4 35.4 32.3 27.2 20.3 15.4 14.9 1994

25.5 13.0 18.7 26.5 32.5 36.7 36.4 35.9 32.5 24.9 19.7 15.4 13.4 | 1995

26.4 16.6 19.7 26.7 33.4 38.2 39.2 36.0 33.8 24.7 19.1 15.9 13.4 | 1996

25.1 13.6 19.4 27.8 33.4 34.9 36.7 36.7 32.7 24.4 16.6 12.1 12.9 1997

26.4 16.4 21.8 27.2 34.7 39.4 38.3 37.4 31.7 25.9 18.1 14.3 11.3 1998

26.7 13.5 19.1 29.2 34.4 39.1 37.9 37.0 33.5 26.9 19.6 15.8 14.0 | 1999

26.2 13.6 18.4 26.2 33.5 39.5 40.2 36.1 33.2 28.9 19.2 14.1 12.0 | 2000

26.5 15.9 19.0 28.8 34.7 39.3 37.2 35.0 32.0 26.9 21.4 15.4 12.3 | 2001

26.2 14.0 18.8 29.4 34.4 37.1 38.9 36.3 32.4 24.7 21.2 15.5 11.6 | 2002

26.0 12.1 20 28,5 34.1 37 38.6 36.2 32 2N 29 .5 15.8 171.8 | 2003

25.9 10.9 20.2 29.7 33.8 37.0 38.4 36.2 31.7 24.4 21.6 15.2 11.9 | 2004

25.9 15.6 17.5 26.9 32.8 37.8 38.9 36.1 32.8 26.7 19.7 13.9 12.1 2005

26.2 10.2 17.6 29.6 33.6 39.0 38.2 37.8 33.3 26.2 20.9 15.4 12.8 | 2006

26.3 13.2 20.1 29.1 34.6 38.4 38.1 36.9 34.0 25.2 19.5 15.8 10.2 | 2007

26.4 13.0 19.4 27.6 35.2 38.9 38.4 36.8 32.9 28.1 23 14.4 9.1 2008

25.9 15.5 19.2 28.4 31.1 38 37.3 37 32 25.1 19.7 16.5 11 2009

27.6 15.2 20 30 34.3 39.7 39.2 38 32.4 27.1 22.8 17.5 15.3 | 2010
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1.9 7.0 | 11.1 ] 18.1 | 21.5|21.4 | 18.7 | 17.5| 9.5 6.7 2.9 2.1 [ 1990
-0.8 | 7.3 | 15.6 | 18.2 | 22.0 | 21.0 | 19.9 | 15.5 | 0.7 6.1 0.3 0.9 11991
1.9 3.9 13.8 (17.9|22.1|21.4| 18.3 | 15.6 | 10.4 | 5.6 4.7 | —-1.4 | 1992
2.6 7.8 | 14.8 | 17.1 | 21.2 | 21.7 | 19.8 | 15.5 | 11.0 | 8.1 2.8 1.3 11993
1.7 6.6 | 10.6 | 19.0 | 20.6 | 22.2 | 19.8 | 15.8 | 11.8 | 6.0 3.4 1.6 | 1994
4.5 5.8 | 13.5|17.8 | 20.3|20.7 | 19.2 | 15.5 | 11.4 | 5.7 2.3 1.0 | 1995
3.6 5.6 | 11.2 | 18.3 | 21.4 | 22.0 | 19.8 | 16.4 | 11.2 | 6.4 5.6 0.3 [ 1996
4.4 2.4 | 13.7|18.0 | 19.5|22.2 | 18.6 | 15.0 | 10.2 | 6.2 2.4 1.3 11997
3.2 9.2 | 14.6 | 20.5 | 21.7 | 20.7 | 18.8 | 15.2 [ 10.5| 7.0 5.1 4.1 | 1998
4.5 8.6 | 13.0| 76.6 | 21.5 | 23.5 | 20.1 15.5(11.8 | 6.9 3.1 1.1 [ 1999
4.2 5.3 | 14.4 | 19.4 | 23.0 | 23.2 | 20.0 | 14.1 | 10.6 | 8.0 3.2 1.8 {2000
2.3 4.8 [ 13.0 | 18.7 | 21.2 | 21.3 | 19.2 0.5 | 12.6 | 5.2 1.4 2.7 (2001
4.3 9.3 | 11.5 | 18.5 | 21.1 | 22.2 | 20.2 | 16.6 | 10.7 | 5.6 3.7 0.1 [ 2002
1.4 9.3 | 13.1|18.0|19.8 | 22.6 | 19.5 | 15.9|10.7 | 7.6 | —-2.5| 2.9 |2003
3.8 10.0 | 12.2 | 19.5 | 24.4 | 21.3 | 20.7 [ 17.8 | 11.8 | 4.0 2.6 4.4 | 2004
2.9 7.1 15.9 | 21.8 | 23.5 | 23.1 19.9 | 14.9 | 13.1 8.1 5.5 3.1 | 2005
6.6 7.7 | 13.9|19.8 | 23.8|23.6 | 20.4 [18.0 | 11.4| 5.6 5.9 2.9 | 2006
4.5 6.6 | 15.0 | 19.4 | 23.3 | 24.3 | 20.8 [ 17.1 | 11.6 | 6.8 4.1 3.6 | 2007
3.2 9.0 | 14.0 | 18.8 | 23.0 | 23.4 | 20.3 | 18.5 | 13.8 | 7.6 0.5 | -0.5 2008
5.1 | 10.1 | 15.1 | 19.0 | 22.0 | 23.7 | 20.7 | 16.4 | 11.8 | 6.6 3.5 | -0.3]2009
2.4 9.2 | 15.9 | 19.3|22.7|22.9| 21.2 | 16.2 | 13.8 | 8.7 3.0 2.3 [ 2010
2.6 8.1 13.9 | 19.1|22.8 | 21.7 | 20.5 | 15.9 | 11.4 | 4.7 1.8 | =0.9 | 2011
5.6 6.8 16.5 | 19.6 | 23.5 | 22.9 | 20.6 | 16.7 [ 12.2 | 6.1 2.7 1.3 12012
2.3 9.2 | 17.5|21.8 | 22.3|22.4| 20.9 | 17.9|14.5| 8.4 4.2 5.0 | 2013
3.3 6.3 | 14.0 | 19.8 | 23.1 | 22.7 | 21.7 | 17.8 | 11.6 | 7.7 4.9 4.1 | 2014
6.5 8.2 | 13.5| 20.4 | 24.1|26.0 | 20.8 [19.8|11.4| 7.3 4.7 3.5 | 2015
6.1 9.9 | 16.2|19.2 | 21.4|23.2 | 21.5 | 18.2 | 11.2 | 4.8 1.0 3.1 | 2016
6.1 | 10.9 | 14.6 | 271.4 | 26.1 | 25.71 | 22.3 | 17.8 | 12.7 | 6.4 3.5 3.4 (2017
4.6 7.9 16.0 | 20.4 | 25.2 | 24.2 | 22.5 | 18.1 | 12.0 | 7.2 5.5 3.3 12018
6.2 7.9 13.6 | 20.0 | 24.7 | 26.8 | 21.6 | 17.2 | 14.4 | 5.4 2.3 2.0 {2019
5.7 8.1 15.3 1 21.3 | 25.6 | 24.5| 21.7 | 17.3 | 13.9 | 10.7 | 5.1 3.3 12020
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6.8 13.4 18.1 22.1 25.1 27.7 26.0 21.7 18.1 13.6 7.8 6.4

6.5 11.1 17.9 23.6 27.1 27.4 24.6 21.4 16.6 12.4 9.1 6.7

8.6 9.0 19.6 24.9 26.0 26.9 25.4 24.0 18.8 10.8 6.3 7.5

4.8 14.3 16.4 22.6 26.8 27.9 26.1 22.9 15.7 9.5 5.8 3.3

8.1 15.5 17.4 24.1 24.8 28.4 25.6 21.4 17.6 13.6 8.0 6.7

6.6 14.6 17.7 | 23.3 27.4 | 26.6 | 26.0 | 23.9 17.7 10.6 7.8 8.8

7.2 10.5 20.9 24.6 29.3 28.3 25.5 23.8 19.0 12.2 9.5 6.0

6.2 12.2 19.8 24.4 28.6 28.7 26.5 25.6 18.0 12.2 10.2 5.4

9.1 11.5 20.5 24.6 27.2 28.2 25.7 22.9 17.3 12.8 8.0 5.7

8.2 14.3 19.5 23.5 27.2 28.3 25.6 24.5 17.6 13.8 4.8 2.8

6.7 12.8 18.9 23.7 26.6 28.4 26.3 23.3 33.3 11.8 7.7 4.6

7.8 13.3 20.5 24.2 25.9 27.0 25.7 21.0 18.8 14.2 7.4 6.8

8.2 12.8 16.9 23.9 27.2 | 26.9 26.6 22.4 16.8 8.9 6.1 3.1

7.8 11.8 20.0 23.8 27.9 28.8 26.6 23.4 17.6 13.1 7.5 5.3

8.9 15.0 21.0 25.3 26.5 27.9 26.5 24.0 19.7 13.3 8.4 9.5

6.0 11.7 17.9 23.5 27.3 28.0 27.5 24.3 18.0 13.1 10.0 8.2

8.0 13.1 18.5 25.5 29.0 29.8 26.8 26.0 17.5 13.2 10.5 8.9

10.7 14.3 21.3 24.3 26.2 27.8 27.1 24.8 17.2 10.6 5.0 7.4

9.4 13.8 18.1 26.1 30.2 29.4 28.4 23.8 18.7 12.6 8.5 6.7

9.8 12.5 20.8 25.4 30.2 28.9 27.9 24.7 19.3 13.1 10.2 8.6

8.6 12.0 18.6 24.1 30.0 31.0 26.7 24.5 21.4 11.6 7.7 6.5

10.9 11.1 20.5 25.9 30.0 27.8 25.9 23.7 19.0 14.4 8.4 6.6

8.1 12.5 21.1 25.2 27.7 29.3 26.7 23.8 18.3 13.2 8.7 5.7

6.7 13.6 21.3 24.7 27.6 29 26.3 23.3 17.1 13 8.3 6

5.4 14.7 21.5 24.2 27.5 28.7 26 22.9 15.9 12.9 7.9 6.2

9.2 11.3 19.2 23.7 28.7 30.3 27.5 24.7 19.5 12.9 8.1 6.4

5.5 11.9 22.9 24.5 30.4 29.7 28.1 25.7 18.5 14 10.4 7.8

7.9 13.2 | 21.1 25.7 | 29.4 | 29.3 27.9 26.5 19 12.9 9.6 4.7

6.8 13.6 20.7 27.4 | 30.3 29.7 28.9 25.5 20.7 15.3 7.8 4.0

10.1 13.8 21.6 25.3 30.4 29.5 27.1 25.7 18.3 13.5 11.2 4.2

8.4 12.2 22.2 26.8 30.8 30.6 30 25.4 20 15.8 12.1 9.9
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12.9 | 20.7 28.8 37.1 37.6 | 37.6 | 34.3 32.5 | 21.9 211 15.5 16.5 | 1990
12.0 | 20.6 | 32.2 | 35.8 | 38.4 | 37.0 | 35.3 | 29.4 | 26.8 18.4 | 12.4 | 11.0 [ 1991
14.8 18.3 | 31.1 36.5 | 39.9 | 37.8 34.4 | 31.9 | 25.3 | 20.2 | 18.6 12.8 | 1992
14.1 22.5 | 32.6 34.5 | 37.3 | 38.1 36.8 32.5 | 24.5 18.4 | 12.5 10.7 | 1993
13.4 | 22.2 | 29.0 | 36.1 37.2 | 38.8 35.6 31.2 | 27.4 | 201 13.9 11.6 | 1994
16.9 | 23.5 | 30.3 | 34.4 | 37.1 | 36.3 | 35.9 | 30.7 | 24.6 | 17.4 | 13.8 | 14.0 | 1995
14.3 | 21.7 | 27.0 | 36.1 39.6 | 38.1 35.7 | 31.8 | 25.4 | 21.3 | 20.1 10.5 | 1996
17.0 18.5 | 31.5 35.6 | 36.6 | 39.8 35.0 | 33.1 27.7 | 22.2 | 18.0 15.9 | 1997
13.9 | 23.8 30.4 | 38.7 | 38.8 | 37.9 36.7 | 32.7 | 27.3 | 21.8 19.3 15.0 | 1998
15.9 | 22.0 | 29.2 | 34.6 | 37.6 | 39.9 37.2 | 32.3 | 25.8 19.8 14.1 12.3 | 1999
17.7 19.3 | 31.7 | 37.2 | 38.7 | 38.8 35.4 | 29.3 | 24.7 | 20.5 15.5 14.1 | 2000
12.5 16.2 | 26.9 35.5 | 37.1 37.2 | 35.6 30.6 | 26.8 17.5 11.9 12.9 | 2001
15.5 | 23.8 | 27.7 | 34.6 | 36.6 | 38.1 | 35.5 | 31.1 | 23.9 | 18.3 | 13.4 | 10.0 | 2002
11.7 | 18.4 | 28.7 | 35.7 | 34.6 | 37.8 | 34.8 | 30.2 | 25.4 | 20.3 | 18.0 | 14.6 | 2003
14.7 | 22.4 | 28.4 | 36.0 | 40.7 | 36.9 36.1 31.9 | 25.5 17.9 14.1 15.5 | 2004
14.1 17.6 | 29.5 37.9 | 39.9 | 39.1 34.3 | 29.0 | 26.8 | 20.9 17.3 14.7 | 2005
15.4 | 21.2 | 26.2 | 35.8 | 38.6 | 39.8 36.0 | 32.9 | 25.7 | 16.6 19.1 17.3 | 2006
14.5 19.6 | 28.1 35.2 | 37.8 | 38.9 35.7 | 31.5 | 23.8 18.1 14.9 12.3 | 2007
16.1 20.9 29.0 | 34.9 | 39.1 39.5 36.3 33.2 | 29.9 19.6 14.1 10.7 | 2008
17.4 | 23.7 | 29.7 | 35.9 37.8 | 39.0 | 36.2 | 32.0 | 25.8 19.3 13.2 11.4 | 2009
13.5 | 23.1 | 28.3 | 35.4 | 37.8 | 37.6 | 36.9 | 30.7 | 28.0 | 19.6 | 15.7 | 12.6 | 2010
11.7 19.7 | 31.0 | 34.9 38.4 | 37.1 34.8 | 29.2 | 25.2 16.6 12.3 9.8 2011
16.6 19.6 | 30.3 36.5 | 38.7 | 38.8 35.9 | 29.4 | 26.4 19.7 14.1 12.0 | 2012
11.5 18.8 30.6 36.4 | 38.1 371 35.7 | 32.8 | 291 21.0 16.5 15.7 | 2013
14.5 | 20.7 | 29.5 35.1 39.1 37.4 | 36.5 33.3 | 25.0 | 20.6 15.1 15.8 | 2014
17.9 | 20.5 | 28.7 | 35.6 | 39.8 | 41.3 | 36.7 | 34.7 | 25.4 | 18.5 16.6 13.5 | 2015
14.7 | 20.0 | 29.1 35.0 | 36.4 | 38.3 | 36.7 | 33.1 24.6 16.7 14.0 14.6 | 2016
18.9 | 26.0 | 30.8 | 36.4 | 42.8 | 40.4 | 38.5 | 32.5 | 27.5 | 18.4 | 14.7 | 11.5 | 2017
17.0 | 22.2 | 30.8 | 35.5 | 40.5 | 38.8 | 36.4 | 33.8 | 27.0 | 271.5 | 18.3 | 15.9 | 2018
15.1 20.3 | 26.7 | 35.2 | 40.5 | 42.6 | 37.2 | 32.5 | 28.9 19.8 15.6 13.8 | 2019
17.6 | 21.4 | 30.5 36.7 | 40.9 | 39.5 | 36.8 31.4 | 27.3 | 24.5 15.8 14.3 | 2020
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32.0 18.2 | 25.6 | 34.6 | 40.8 | 43.5 | 45.7 | 43.5 | 37.6 | 31.7 | 25.8 | 18.1 | 16.7
31.8 19.5 | 25.5 | 35.3 | 42.6 | 44.6 | 44.3 | 42.4 | 36.7 | 31.2 | 26.2 | 271.0 | 18.5
31.6 21.5 | 22.2 | 32.3 | 42.5 | 42.4 | 43.9 | 41.8 | 37.4 | 32.1 | 21.9 | 15.8 [ 16.4
31.7 16.1 | 29.71 | 33.8 | 40.6 | 42.9 | 44.2 | 41.0 | 37.7 | 29.4 | 23.2 | 18.9 | 14.4
31.7 20.7 | 24.3 | 34.3 | 41.4 | 41.1 | 44.9 | 41.7 | 36.8 | 32.7 | 26.6 | 22.3 | 18.5
32.1 16.6 | 27.6 | 34.5 | 42.2 | 45.9 | 43.5 | 42.2 | 39.3 | 32.2 | 23.8 | 19.4 | 18.9
32.3 19.0 | 23.1 | 37.5 | 43.9 | 46.6 | 45.8 | 40.9 | 37.4 | 32.2 | 24.3 | 20.7 | 18.8
32.2 17.1 | 26.3 | 32.9 | 42.3 | 45.0 | 46.1 | 42.7 | 40.7 | 32.3 | 23.6 | 24.5 | 19.4
32.0 20.8 | 24.8 | 35.3 | 41.0 | 43.6 | 44.0 | 41.2 | 37.9 | 31.0 | 24.3 | 20.7 | 16.8
32.0 18.4 | 26.1 | 35.9 | 41.1 | 45.3 | 45.7 | 41.6 | 38.3 | 32.2 | 23.9 | 16.7 | 14.5
31.5 18.7 | 28.7 | 36.0 | 42.0 | 44.2 | 45.8 | 43.2 | 39.8 | 18.8 | 25.8 | 19.1 | 15.7
31.5 22.2 | 27.9 | 33.3 | 41.0 | 43.4 | 43.8 | 43.5 | 36.2 | 33.3 | 26.9 | 18.6 | 16.0
31.8 18.4 | 24.3 | 35.1 | 41.6 | 44.0 | 42.9 | 41.9 | 36.1 | 30.5 | 20.9 | 17.1 | 14.6
32.0 17.0 | 24.6 | 35.8 | 42.3 | 45.1 | 45.1 | 42.6 | 36.5 | 31.0 | 24.8 | 19.0 | 15.5
32.1 21.9 | 26.2 | 35.5 | 41.8 | 44.0 | 43.9 | 43.0 | 39.3 | 34.5 | 27.0 | 27.4 | 20.2
32.4 16.1 | 26.1 | 35.1 [ 40.7 | 45.0 | 43.6 | 43.7 | 39.8 | 31.4 | 25.6 | 20.7 | 19.1
32.8 18.4 | 26.3 | 35.0 | 41.4 | 46.3 | 46.7 | 43.5 | 41.0 | 31.5 | 24.8 | 21.0 | 17.8
33.0 23.2 | 24.7 | 35.1 | 42.2 | 42.7 | 44.3 | 44.6 | 39.8 | 31.3 | 22.8 [ 18.8 [ 19.0
33.2 18.17 | 31.1 | 36.8 | 42.9 | 48.1 | 46.5 | 45.2 | 38.8 | 32.7 | 23.3 | 20.3 | 15.9
33.5 23.7 | 25.8 | 37.9 | 42.7 | 47.5 | 45.5 | 44.9 | 41.2 | 34.0 | 25.7 | 21.3 [ 19.9
33.8 18.8 | 25.0 | 33.5 | 42.7 | 48.5 | 48.7 | 43.9 | 40.7 | 36.4 | 26.3 | 20.7 | 17.5
33.8 20.9 | 26.8 | 37.0 | 43.5 | 48.6 | 46.5 | 44.0 | 40.2 | 34.7 | 28.4 | 22.4 | 18.0
33.7 18.6 | 26.9 | 38.3 | 43.4 | 45.5 [ 47.0 | 44.3 | 39.7 | 31.8 | 28.8 | 21.9 | 17.0
33.5 33.0 | 18.9 | 26.9 | 38.2 | 42.6 | 45.5 | 46.9 | 44.1 | 39.2 | 31.7 | 29.1 22 17.2
33.4 19.2 | 26.9 | 38.2 | 41.9 | 45.4 | 46.9 | 43.9 | 38.8 | 31.7 | 29.5 | 22.1 | 17.5
33.4 22.7 | 24.9 | 36.2 | 42.0 | 46.0 | 46.6 | 43.7 | 39.8 | 33.9 | 26.3 | 19.9 | 18.0
33.4 15.0 | 24.71 | 36.8 | 42.4 | 48.3 [ 45.3 | 46.0 | 40.7 | 33.6 | 28.0 | 20.4 | 18.2
33.4 19.5 | 27.9 | 38.0 | 43.2 | 46.2 | 45.7 | 44.4 | 41.1 | 31.6 | 25.7 | 21.8 | 15.7
33.9 20.2 | 25.3 | 34.9 | 43.71 | 47.1 | 46.5 | 43.8 40 36 31.2 | 20.7 | 14.2

271.9 | 25.9 | 36.9 | 41.4 | 45.9 | 44.7 | 43.2 40 31.5 | 26.9 23 18.2

23.3 | 29.2 | 38.9 | 44.7 | 48.8 | 47.2 | 45.9 | 40.3 | 34.5 | 30.9 | 24.1 | 22.4
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49.6 5.9 6.1 0.8 0 0 0.001 0 0.001 0.3 2.1 6 28.4 1980
186.6 14.5 6.5 0.001 0 0 0 0 7.5 123.9 16.6 10.2 7.4 1981
249.6 5.1 46.4 0.001 0.001 0 0 0.001 5.9 59.7 89.2 17.2 26.1 1982
32.2 7 5.7 4.7 0 0 0 0 0.001 3.4 0.001 11.4 0.001 1983
196.8 31.9 15.3 0.001 0.001 0 Y Y 0.9 17.1 59.2 35.3 37.1 1984
113.8 25.5 7.2 0 2.5 0 0 0.001 6.3 28.1 14.8 11.3 18.1 1985
144.3 37.9 0.001 0.7 0.001 0 0 0.001 13.6 7.4 59.1 25.6 0.001 1986
96.8 32.8 3.9 1.8 0 0 0 0.001 7.8 8.2 6.3 1 35 1987
59 15.9 0.001 0.001 0 0 0 0.7 0.001 0.001 15.2 15.8 11.4 1988
79.7 22.5 14.8 5.8 0.0071 0.001 0 0 0.001 7.2 4.7 10.2 14.5 1989
139.9 29.4 10.17 5.2 0 0 0 0 0.001 10.8 21.9 50.8 11.7 1990
63.7 4.7 1.9 4.6 0.001 0 0 0.001 13.1 7.2 9.6 21.6 1 1991
206.6 21 46 7.2 0.6 0 0 0 40 16.8 29.4 10.9 34.7 1992
69.8 11.9 1.8 0 0 0 0 1.6 10 20.6 8.9 9.6 5.4 1993
87.1 25.6 17.2 15.4 0 0 0 0 4 2.7 14.4 3.4 4.4 1994
122.1 28.9 31.5 0 0 0 0 0 4.9 20.8 18.3 0.8 16.9 1995
89.9 12.6 22.3 7.9 0.001 0 0 0 11.6 4.6 14.7 14.3 1.9 1996
91.5 10.6 0.1 59.4 0 0.001 0.8 0.001 0.001 3.5 16.4 0.2 0.5 1997
263.8 64.8 3 49.8 0 0 0 0.001 0.001 60 35.3 13.7 37.2 1998
65.2 4.8 14.4 0.001 0 0 0 0 1.1 0.001 28.6 8.6 7.7 1999
96.1 4.5 7.6 12.3 0 0 0 0 1.5 1.2 3.5 62.5 3 2000
84.1 2.6 0.001 35 0 0 0 0 0 0.001 30.3 0.001 16.2 2001
1745 6.8 14.5 0 0 0 0 0.001 13.1 21.1 12.4 36.8 9.8 2002
130.6 5.5 3.2 13.2 0.001 0 0 Y 23.1 32.7 12.5 22.7 17.7 2003
175.4 12.7 100.3 10.2 10 0 0 0 0.001 1.7 11.5 11.1 17.9 2004
230.2 10.2 3.7 0.001 0.001 0 0.001 0 6.2 28.6 12.9 163 5.6 2005
133.4 14 35 1.9 0.007 0.001 2.6 0.0071 3.1 1.4 37 22.7 15.7 2006
236.9 29.8 57.8 107.4 0 0 0 0 2 6.1 19.3 2.8 17.7 2007
80.9 1.5 0.001 0 0.001 0 0.001 0 19.6 1.8 18.4 18.3 21.3 2008
62.6 27.1 0 4.7 0 1 0 0 0.001 1.8 3.8 14.3 9.9 2009
84.4 22.5 30 7.9 0.001 0 0 0.001 11.6 0.9 0.1 3 8.4 20170
103.3 1.3 2 0.001 0.6 0 0 0 3.3 4.1 12 33.6 46.4 2011
97.5 12.4 21.6 30.1 0 0 0 0.001 0.2 5.2 7 12.2 8.8 2012
97.7 8.3 20.2 0.2 0 0.001 0 0 0.3 11.9 17.4 20.7 18.7 2013
O 7.9 13 2.2 0 0 0 0.001 0.4 19.2 16.7 24.9 9.8 2014
96.6 6 10.9 8.7 0 0 0 0 2.3 22.5 16 29.2 1 2015
98.9 8.1 8.6 31.7 0 Y 0 0 3.6 19.6 0.8 18.6 7.9 2016
65.8 0 0 0.9 0 Y 0 0 5.2 31.1 4.9 16.3 7.4 2017
72.9 17.3 10.5 15.8 1.8 0.9 0 0 2.2 1.6 0.001 4.3 18.5 2018
23.3 0.7 9.2 4 1.2 Y 0 0.4 0.3 2.7 0.001 2.3 2.5 2019
109 6 4.3 11 0 0 0 0 2.2 3.2 45.8 12 24.5 2020
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69.1 13 1.5 0.001 0 0 0 0 0 2 10.5 5.5 36.6 1980

95 8.7 21 0.1 0 0 0 0 8 33.4 10.7 5.8 7.3 1981
155.9 32.9 13.8 0.001 0.001 0.001 0 0.001 0.6 22.1 17.1 3.4 66 1982
87.6 31.2 0.001 0 0 0 0 0 0.6 0.6 2.6 51.7 0.9 1983
166 23.6 1.7 0.5 0 0 0 0 1.7 5.2 71.5 41.3 20.5 1984
190.6 45.4 4.5 0 0 0 0 2.5 26.2 9.5 0.001 26.3 76.2 1985
168.3 38.3 2.1 0.001 0 0 0.001 0 12.9 27.6 23 32.6 31.8 1986
161.8 43.2 22.9 29.7 0 0 0 0 1.7 4.3 43.1 4.6 12.3 1987
559 7.9 10 0.001 0 0 0 0 0.3 0.001 6.3 14.4 7 1988
743 21.3 1.7 7 0.001 0 0 3.6 3.9 2.8 3 1.9 29.1 1989
122.7 1.9 18 0.001 0 0 0 0 0.1 1.7 6.7 80.9 13.4 1990
59.8 4.6 1.4 3.2 0 0 0 0 0 1.5 27.2 3.8 18.1 1991
193 4.3 0.001 32.3 0 0 0 0.001 22.2 8.4 20.8 12.3 92.7 1992
82.7 2.1 0.3 0 0 0 0 0 32.1 10.5 22.8 3.3 11.6 1993
154.6 34.4 87.5 0.3 0 0 0 0 0.001 5.7 8.7 0.2 17.8 1994
83.1 9 2 0 0 0 0 0 15.1 10.7 4.4 0.001 41.9 1995
242.2 36.4 93 0 0 0 0 0 5.6 4 41.6 22.5 39.1 1996
74.6 15.8 2.9 17.8 0 0 0 0 3.7 0.001 30 4.4 0 1997
109.9 19.6 0.2 0.001 0 0 0 0 0 44.1 10.5 11.5 24 1998
103.6 17.4 18.4 0.001 0 0 0 0 2.1 0.001 32.5 32.6 0.6 1999
64.1 1.3 0.001 0.5 0 0 0 0 0.001 4.5 15.9 27.1 14.8 2000
201.7 22.1 3 41.1 20.8 0 0 [ 0 27.2 3.6 37 60.9 2001
115 31.4 31 0 0 0 0 0.001 0.001 0.4 28.8 11.9 11.5 2002
112.6 5.2 6.5 9.6 0 0 0 0 5.7 27.1 1.6 26.5 30.4 2003
109.5 26.7 38.2 4.1 0.001 0 0 0 0.6 11.1 2.5 0.001 26.3 2004
112 21.3 0.001 0 0 0 0 0.2 8.6 17.3 11.6 22.8 30.2 2005
160.8 6.2 11.5 0 0 0 0 0 1.2 6.4 49.2 280.8 57.5 2006
129.9 30.2 40.3 14.2 0 0 0 0 0 10.6 20 0.001 22.6 2007
153.1 0.2 0.001 0 0 0 0.001 0 0.6 21.6 90.2 5.7 34.8 2008
157 27.6 14.8 0.001 0 0 0 0 0 0.001 23.7 69.8 21.1 2009
108 67 7.6 4 0 0 0 0 1.3 1 1.5 4.1 21.5 2010
62.9 42.4 3 0.1 0 0 0 0 0.2 0.001 9.1 3.1 5 2011
151 5.4 8.7 1 0 0 0 0 1 105.7 11.4 7.4 10.4 2012
122.5 - - 0 0 0 0 0 0 - - - - 2013
98.6 16.6 26.5 0 0 0 0 0 0 25.9 0.8 0.3 28.5 2014
105.7 21.8 0.2 0 0 0 0 0 0.001 3.9 33.7 0.9 45.2 2015
160.8 31 17.7 20.9 0 0 0 0 1.9 21.2 6.1 40.5 21.5 2076
112.5 21.9 0.001 0 0 0 0 0 0.001 5.5 75.8 0.1 9.2 2017
65.5 0 0.7 32.2 0.2 0 0.001 0.2 0.2 1.4 0.4 10.8 19.4 2018
54.8 22.3 1.704 0.2 0 0 0 0 0 4.602 18.6 7.1 0.3 2019
57.6 7.3 0.4 0.1 0 0 0 0 14.8 29.2 0.5 2.7 2.6 2020
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