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The Impact of Climatic Changes on Agricultural Productivity in
Libya During The Period (1980-2010)
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Abstract

Climate change has a strong effect on agricultural production, and consequently on food supply and security. We
applied pairwise Granger causality to time-series data to examine the causal relationship between climatic
conditions and the annual production of important crops in Libya between 1980 and 2010. The climatic variables
were rainfall and temperature, and the crops were wheat, barley, onion, watermelons, tomatoes, and potatoes.
There was bidirectional causality between temperature trend and potato production and unidirectional causality
between temperature and watermelon and wheat production. There was no causality between the temperature on
the one hand and the production of barley, onion, and tomatoes on the other hand. The results also show a
unidirectional causality running from rainfall to potatoes and wheat, and a bidirectional relationship between
rainfall and watermelon. There was no directional causation from rainfall to barley or tomatoes. Based on these
findings, Libyan authorities should pay more attention to the planting of crop varieties that are resistant to
drought and heat and focus on the development of such varieties.

Keywords: Climate changes, Agriculture, Libya, Granger causality.
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Null Hypothesis: F-Statistic Prob.

RAIN does not Granger Cause BARLEY 0.424 0.658
BARLEY does not Granger Cause RAIN 0.609 0.551
TEMP does not Granger Cause BARLEY 1.245 0.305
BARLEY does not Granger Cause TEMP 1.375 0.271
RAIN does not Granger Cause ONION 1.938 0.165
ONION does not Granger Cause RAIN 2.570 0.097
TEMP does not Granger Cause ONION 0.662 0.524
ONION does not Granger Cause TEMP 7.127 0.003
RAIN does not Granger Cause ORANG 2.419 0.110
ORANG does not Granger Cause RAIN 1.100 0.349
TEMP does not Granger Cause ORANG 0.467 0.631
ORANG does not Granger Cause TEMP 6.966 0.004
RAIN does not Granger Cause POTATO 4.495 0.022
POTATO does not Granger Cause RAIN 2.042 0.151
TEMP does not Granger Cause POTATO 2.779 0.082
POTATO does not Granger Cause TEMP 2.751 0.083
RAIN does not Granger Cause TOMATO 0.714 0.499
TOMATO does not Granger Cause RAIN 2.849 0.077
TEMP does not Granger Cause TOMATO 2.049 0.150
TOMATO does not Granger Cause TEMP 2.254 0.126
RAIN does not Granger Cause MELON 6.896 0.004
MELON does not Granger Cause RAIN 3.895 0.034
TEMP does not Granger Cause MELON 3.813 0.036
MELON does not Granger Cause TEMP 1.917 0.168
RAIN does not Granger Cause WHEAT 3.281 0.055
WHEAT does not Granger Cause RAIN 1.310 0.288
TEMP does not Granger Cause WHEAT 3.263 0.055
WHEAT does not Granger Cause TEMP 0.969 0.393
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102857 64730 225870 170920 51740 71000 140500 1980
96970 72030 168240 157000 91340 120620 123110 1981
107956 70611 181760 124545 84138 99600 188000 1982
114550 78042 194992 118340 62144 203000 209737 1983
93491 82185 194885 125120 67555 87000 183634 1984
110000 85000 170000 140000 70000 80000 149000 1985
110000 88000 150000 142000 72000 90000 190000 1986
122000 82200 131600 171000 78000 99700 172000 1987
127000 82200 135000 179000 82000 119000 161011 1988
131000 82200 147000 188000 86000 134048 185000 1989
145000 82200 150000 200000 91000 141476 128760 1990
148000 85000 160000 210000 80000 125000 130000 1991
150000 86000 150000 200000 70000 90000 125000 1992
154480 105000 160000 205000 60000 50000 126000 1993
175000 135000 161000 210000 53800 40000 120000 1994
198320 164600 162500 214390 45000 23000 117000 1995
206000 170000 165000 206030 40900 28200 124000 1996
205000 170000 230000 208000 40100 42100 156400 1997
180000 175000 200000 210000 40500 65000 140000 1998
138200 176800 215280 212000 42000 75000 130000 1999
190000 178000 225000 214000 42500 85000 125000 2000
195000 180000 160000 216000 43000 85000 125000 2001
195000 180000 190000 300000 59153 85000 125000 2002
211697 182873 181182 300000 42500 85000 125000 2003
195000 182000 207006 240000 44350 85000 125000 2004
250000 202213 197104 213429 45387 100000 125000 2005
300000 182000 160000 218000 43000 100000 104000 2006
290000 182000 212810 218000 44500 100000 104000 2007
290000 182000 212810 218000 46550 100000 104000 2008
291221 186000 220000 225000 46000 101000 105000 2009
290000 195000 230000 245000 46400 102000 106000 2010
FAO (2015)
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