Tables
Table 1: Statistical analysis of Maximum temperature, Minimum temperature, rainfall and rainy days at Karnal (1972-2010)
	
	Max T
	Min T
	Total
	Monsoon
	Summer
	Post Monsoon

	
	
	
	Rainfall
	Rainy Days
	Rainfall
	Rainy Days
	Rainfall 
	Rainy days
	Rainfall 
	Rainy days

	Mean
	29.9
	16.9
	757.6
	47.6
	595.9
	32.0
	67.7
	6.9
	94.0
	8.7

	Standard Error
	0.1
	0.1
	41.6
	2.2
	38.2
	1.6
	9.0
	0.8
	8.8
	0.6

	Median
	30.0
	16.9
	706.3
	45.0
	585.1
	29.0
	55.0
	5.0
	84.5
	9.0

	Standard Deviation
	0.6
	0.4
	259.8
	14.0
	238.8
	10.3
	56.2
	5.0
	55.0
	3.7

	Minimum
	28.2
	16.1
	340.7
	24.0
	215.3
	11.0
	0.2
	0.0
	14.9
	1.0

	Maximum
	31.3
	18.3
	1399.9
	81.0
	1271.3
	51.0
	252.9
	20.0
	233.0
	16.0

	CV
	1.9
	2.6
	34.3
	29.5
	40.1
	32.1
	83.0
	72.3
	58.5
	42.4



Table 2: MK trend test for rainfall and rainy days (Karnal) 1972-2010
	 
	Kendall's tau
	Sen' slope
	p-value (Two-tailed)
	alpha

	Jan
	0.07
	0.17
	0.53
	0.10

	Feb
	0.08
	0.20
	0.47
	0.10

	Mar
	-0.10
	-0.11
	0.40
	0.10

	Apr
	-0.03
	0.00
	0.81
	0.10

	May
	0.13
	0.34
	0.26
	0.10

	Jun
	0.10
	0.77
	0.36
	0.10

	Jul
	-0.19
	-2.17
	0.09
	0.10

	Aug
	-0.14
	-2.41
	0.23
	0.10

	Sep*
	0.24
	2.64
	0.03
	0.10

	Oct*
	-0.21
	0.00
	0.08
	0.10

	Nov
	0.01
	0.00
	0.98
	0.10

	Dec
	-0.10
	-0.03
	0.37
	0.10

	Total
	-0.03
	-0.70
	0.81
	0.10

	Monsoon
	-0.09
	-2.50
	0.43
	0.10

	Post monsoon 
	-0.16
	-0.45
	0.15
	0.10

	Winter
	0.12
	0.73
	0.30
	0.10

	Summer
	0.02
	0.11
	0.84
	0.10

	Rainy Days*
	-0.33
	-0.57
	0.00
	0.10


*Significant trend observed








Table 3: MK trend test for Max temperature (Karnal) 1972-2010
	 
	Kendall's tau
	Sen' slope
	p-value (Two-tailed)
	alpha

	Jan*
	-0.33
	-0.04
	0.00
	0.10

	Feb
	0.08
	0.01
	0.48
	0.10

	Mar*
	0.22
	0.06
	0.05
	0.10

	Apr*
	0.25
	0.06
	0.03
	0.10

	May
	-0.11
	-0.03
	0.32
	0.10

	Jun
	-0.15
	-0.03
	0.18
	0.10

	Jul
	0.16
	0.02
	0.17
	0.10

	Aug
	0.12
	0.01
	0.28
	0.10

	Sep*
	-0.21
	-0.03
	0.07
	0.10

	Oct
	0.02
	0.00
	0.84
	0.10

	Nov*
	0.21
	0.02
	0.06
	0.10

	Dec
	-0.11
	-0.02
	0.31
	0.10

	Average
	0.10
	0.01
	0.39
	0.10



*Significant trend observed

Table 4: MK trend test for Min temperature (Karnal) 1972-2010

	 
	Kendall's tau
	Sen' slope
	p-value (Two-tailed)
	alpha

	Jan
	-0.02
	0.00
	0.86
	0.10

	Feb*
	0.20
	0.04
	0.08
	0.10

	Mar*
	0.19
	0.03
	0.09
	0.10

	Apr
	0.10
	0.01
	0.39
	0.10

	May
	0.12
	0.02
	0.29
	0.10

	Jun
	-0.04
	0.00
	0.72
	0.10

	Jul*
	0.25
	0.02
	0.03
	0.10

	Aug*
	0.27
	0.01
	0.02
	0.10

	Sep
	0.15
	0.01
	0.20
	0.10

	Oct
	0.09
	0.02
	0.40
	0.10

	Nov
	0.09
	0.02
	0.40
	0.10

	Dec
	0.17
	0.03
	0.14
	0.10

	Average*
	0.33
	0.02
	0.00
	0.10


*Significant trend observed








Table 5: MK trend test for ET (Karnal) 1981-2010

	 
	Kendall's tau
	Sen' slope
	p-value (Two-tailed)
	alpha

	Jan
	-0.255
	-0.27
	0.05
	0.10

	Feb
	0.11
	0.14
	0.40
	0.10

	Mar
	0.04
	0.03
	0.78
	0.10

	Apr
	0.05
	0.12
	0.72
	0.10

	May
	0.03
	0.09
	0.80
	0.10

	Jun
	-0.13
	-0.43
	0.32
	0.10

	Jul
	-0.10
	-0.16
	0.44
	0.10

	Aug
	-0.06
	-0.13
	0.65
	0.10

	Sep*
	-0.23
	-0.36
	0.08
	0.10

	Oct
	0.03
	0.02
	0.83
	0.10

	Nov
	0.09
	0.09
	0.52
	0.10

	Dec
	0.02
	0.01
	0.92
	0.10

	Total
	-0.07
	-0.76
	0.62
	0.10

	Monsoon
	-0.14
	-1.02
	0.30
	0.10

	Post monsoon 
	0.08
	0.23
	0.55
	0.10

	Winter
	-0.03
	-0.04
	0.86
	0.10

	Summer
	0.07
	0.41
	0.62
	0.10


*Significant trend observed

Table 6: Mann- Kendall trend test for ground water table
	
	Kendall's tau
	Sen’s  slope
	p-value (Two-tailed)
	alpha

	June*
	0.779
	0.228
	0.000
	0.05

	Oct*
	0.730
	0.267
	0.000
	0.05

	Fluctuation*
	0.318
	0.039
	0.006
	0.05


*Significant trend observed













Table 7: Statistical analysis of Maximum temperature, Minimum temperature, rainfall and rainy days at Hisar (1981-2010)
	
	Max T
	Min T
	Rainfall 
	Rainy Days

	
	
	
	Total
	Monsoon
	Post Monsoon
	Summer
	

	Mean
	31.4
	16.2
	464.8
	359.1
	48.4
	57.3
	26.9

	Standard Error
	0.1
	0.1
	31.0
	28.1
	7.3
	8.9
	1.2

	Median
	31.4
	16.3
	461.7
	363.2
	35.0
	42.2
	28.0

	Standard Deviation
	0.7
	0.6
	169.5
	153.7
	40.0
	48.7
	6.6

	Minimum
	29.6
	15.3
	145.2
	63.5
	6.0
	0.0
	16.0

	Maximum
	32.8
	17.6
	774.9
	707.8
	173.4
	173.8
	42.0

	CV
	2.3
	3.7
	36.5
	42.8
	82.6
	85.0
	24.6



	
Table 8: MK trend test for Max Temp (Hisar) 1981-2010
	 
	Kendall's tau
	Sen' slope
	p-value (Two-tailed)
	alpha

	Jan*
	-0.24
	-0.06
	0.06
	0.10

	Feb
	0.13
	0.05
	0.32
	0.10

	Mar
	0.16
	0.07
	0.21
	0.10

	Apr*
	0.26
	0.09
	0.05
	0.10

	May
	0.03
	0.01
	0.83
	0.10

	Jun
	-0.20
	-0.06
	0.13
	0.10

	Jul
	0.05
	0.01
	0.70
	0.10

	Aug
	0.01
	0.00
	0.94
	0.10

	Sep
	-0.18
	-0.04
	0.17
	0.10

	Oct
	0.01
	0.00
	0.94
	0.10

	Nov
	0.08
	0.01
	0.55
	0.10

	Dec
	-0.01
	0.00
	0.94
	0.10

	Average
	0.08
	0.01
	0.57
	0.10


*Significant trend observed












Table 9: MK trend test for Min Temp (Hisar) 1981-2010
	 
	Kendall's tau
	Sen' slope
	p-value (Two-tailed)
	alpha

	Jan
	-0.12
	-0.03
	0.36
	0.10

	Feb
	0.02
	0.01
	0.90
	0.10

	Mar
	-0.10
	-0.02
	0.46
	0.10

	Apr
	0.13
	0.03
	0.32
	0.10

	May
	0.20
	0.06
	0.14
	0.10

	Jun
	-0.20
	-0.04
	0.13
	0.10

	Jul
	0.03
	0.00
	0.86
	0.10

	Aug
	0.02
	0.00
	0.90
	0.10

	Sep
	0.07
	0.01
	0.62
	0.10

	Oct
	0.09
	0.03
	0.52
	0.10

	Nov
	0.01
	0.00
	0.94
	0.10

	Dec
	-0.02
	0.00
	0.92
	0.10

	Average
	0.05
	0.00
	0.72
	0.10


*Significant trend observed
Table 10: MK trend test for Rainfall and Rainy Days (Hisar) 1981-2010
	 
	Kendall's tau
	Sen' slope
	p-value (Two-tailed)
	alpha

	Jan
	-0.06
	-0.05
	0.68
	0.10

	Feb
	-0.02
	-0.01
	0.90
	0.10

	Mar
	-0.13
	-0.06
	0.35
	0.10

	Apr
	-0.01
	0.00
	0.96
	0.10

	May*
	0.23
	0.67
	0.07
	0.10

	Jun
	0.15
	0.93
	0.26
	0.10

	Jul
	0.02
	0.15
	0.87
	0.10

	Aug
	-0.13
	-1.68
	0.34
	0.10

	Sep*
	0.25
	1.92
	0.06
	0.10

	Oct
	-0.05
	0.00
	0.76
	0.10

	Nov
	-0.02
	0.00
	0.93
	0.10

	Dec
	0.01
	0.00
	0.98
	0.10

	Total
	0.11
	3.78
	0.40
	0.10

	Monsoon
	0.14
	3.33
	0.30
	0.10

	Post monsoon 
	-0.04
	0.00
	0.79
	0.10

	Winter
	-0.02
	-0.03
	0.90
	0.10

	Summer
	0.14
	1.47
	0.29
	0.10

	Rainy Days Total
	0.11
	0.11
	0.41
	0.10

	RDMonsoon
	0.11
	0.11
	0.43
	0.10

	RDSummer
	-0.05
	0.00
	0.70
	0.10

	RDWinter
	0.03
	0.00
	0.87
	0.10

	RDPost Monsoon
	-0.13
	0.00
	0.34
	0.10



*Significant trend observed


Table 11: MK trend test for Evapotranspiration (Hisar) 1981-2010
	 
	Kendall's tau
	Sen' slope
	p-value (Two-tailed)
	alpha

	Jan*
	-0.40
	-0.39
	0.00
	0.10

	Feb*
	-0.28
	-0.40
	0.03
	0.10

	Mar
	-0.15
	-0.35
	0.24
	0.10

	Apr
	-0.07
	-0.17
	0.60
	0.10

	May
	-0.19
	-0.69
	0.14
	0.10

	Jun*
	-0.48
	-1.58
	0.00
	0.10

	Jul
	-0.10
	-0.53
	0.44
	0.10

	Aug
	-0.03
	-0.10
	0.83
	0.10

	Sep*
	-0.35
	-0.90
	0.01
	0.10

	Oct*
	-0.34
	-0.48
	0.01
	0.10

	Nov*
	-0.34
	-0.43
	0.01
	0.10

	Dec*
	-0.42
	-0.37
	0.00
	0.10

	Total*
	-0.37
	-6.60
	0.00
	0.10

	Monsoon*
	-0.27
	-3.03
	0.03
	0.10

	Post monsoon*
	-0.46
	-1.24
	0.00
	0.10

	Winter*
	-0.46
	-0.83
	0.00
	0.10

	Summer
	-0.18
	-1.13
	0.17
	0.10


*Significant trend observed












Figures

Fig. 1: Monsoon rainfall categorization as deficient, normal and Excess at Karnal, Haryana


Fig. 2: Frequency of one day maximum rainfall in monsoon months at Karnal, Haryana.


Fig. 3: Trend analysis of BSS during 1981- 2010 at Karnal, Haryana.

Fig. 4: Decadal means of  monsoon  months rainfall at Karnal, Haryana.


Fig 5: decadal means of reference evapotranspiration (1981- 2010) at Karnal, Haryana

	
	

	Fig. 6: Trends of ground water level in pre and post monsoon months in Karnal



	


	

	Fig. 7: Relationship between fluctuation of water table depth and monsoon rainfall



	
Fig. 8: Monsoon rainfall categorization as deficient, normal and Excess at Hisar, Haryana



Fig. 9: Trends of ground water level in pre and post monsoon months in Hisar


	
	

	Fig 10: Total energy consumption in Karnal (1980-2005) 
	Fig11: Total energy consumption in Hisar (1980-2005)
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Monsoon	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	351.29999999999899	254.59999999999997	391.09999999999923	330.2	425.4	299.10000000000002	63.5	665.6	156.09999999999997	444	297.5	359.1	366.29999999999899	490.40000000000003	482.3	360	452.90000000000003	414.20000000000005	192.79999999999998	122.20000000000002	538	91.7	431.5	189.3	457.7	243.7	323.40000000000003	496.1	375.70000000000005	707.80000000000007	Excess	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	401.91288307611921	Deficit	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	316.32045025721294	Year
 Monsoon rainfall (mm)
June	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	15.47	16.05	16	14.08	12.629999999999999	11.92	11.89	12.31	12.15	11.709999999999999	11.91	11.7	10.89	10.52	11.11	9.9700000000000006	9.8500000000000068	9.06	9.3800000000000008	9.3500000000000068	8.92	8.5400000000000009	7.95	7.1599999999999975	6.85	5.87	6.37	7.02	7.14	7.9	7.17	7.4300000000000024	6.89	6.7700000000000014	7.58	7.3599999999999985	8.2200000000000024	October 	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	15.01	15.44	14.8	12.82	11.83	11.98	11.629999999999999	12.05	11.76	11.66	10.629999999999999	10.98	10.58	10.739999999999998	9.7800000000000011	9.7100000000000009	9.02	9.01	8.89	8.2900000000000009	8.32	7.06	6.81	6.31	5.98	6.04	6.4	6.8599999999999985	7.28	6.84	7.03	6.45	6.9700000000000024	6.8	6.78	7.33	7.52	Year
Depth in meter
Total Energy(KWhr)	1980	1985	1990	1995	2000	2005	46185.692697290098	65122.742569972615	53300.652591497223	50157.41859073349	70871.530026289023	104459.60525648048	Year
Total Energy(KWhr)
Total Energy(KWhr)	1980	1985	1990	1995	2000	2005	49051.917970939081	58956.197505182936	33214.02725803775	41341.090336699192	28793.516101893314	29606.494973086152	year
Total Energy(KWhr)
Exces	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	635.99665206845259	Deficit	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	555.84437357257355	Monsoon	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	695.30000000000007	589.1	396.7	610.69999999999993	867.40000000000009	585.09999999999991	743.19999999999993	506	802.30000000000007	604.6	235.1	729.6	394.6	253.6	488.5	215.3	1271.3000000000002	435.3	752.2	517.4	591.79999999999995	701.9	959.19999999999993	900.4	804.19999999999993	790.19999999999993	913.1	375.70000000000005	445.8	654.40000000000009	483.9	256.7	455.4	498.8	251.2	461.29999999999899	567.5	418	1018.1	Year
Monsoon Rainfall (mm)
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