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Abstract

Monthly precipitation values for six meteorological stations representing different
climatic regions in Syria were used to estimate the change in drought characteristics
during the period 1958-2018 by applying the Precipitation Anomaly Index (RAI) on
different time scales. Trends were used with Mann-Kendall test to detect significant
changes in drought index, and the number and duration of dry periods. Descriptive
statistical analysis with T-test was also used to compare the values of the drought index
between the periods 1958-1988 and 1988-2018.

Results showed increasing annual drought severity related to decreasing tendency in
drought index values especially in spring and winter in all regions, and increment in
extreme drought frequency versus diminishing frequency of extreme moisture. These
changes to drier conditions in all studied regions will negatively affect water resources
availability, agricultural production, and ecosystems stability and productivity, which
threaten water and food security, and will Pose grand challenges to manage
environmental resources in the future.

Keywords: Drought, Drought characteristics, Climate change, Rainfall anomaly index,
Syria.
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The stations selected in the study which represent different climatic regions in Syria.
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Coordinates of the six studied areas located in different climatic regions in Syria with annual
precipitation rates, sub-humid coastal region (Al-Basil Airport - Tartous) and arid and semi-arid interior
regions (Al-Salamiyah - Homs - Suwayda - Qamishli).
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The box plots show the spatial and temporal variation in precipitation amounts in the study regions.
Interannual variability is very high in all regions, and its increase with increased aridity.
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Annual droughts are recurrent in all regions and can be sever or extremely sever in some years as the
1972-1973 and 2013-2014 in coastal region, 1998-1999,1999-2000 and 2007-2008 in interior regions.
There is clear negative trends in drought index values in all station, and these changes to more intense
annual drought were significant in three regions.
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There is clear tendency towards increasing annual drought intensity in all studied regions, related to
decrease drought index values in spring and winter, which was significant in three stations (Homs-
Suwayda— Qamishli).
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shift toward more severe drought in spring will pose critical conditions for crop production and will
exacerbate stress on ecosystems and water resources.
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The compression of annual drought index values characteristics between the two periods 1958-1988 and
1988-2018, shows clear differences in maximum, mean, median, and minimum of drought index values,
which decreased in all region during the second period, and this change was significant in three stations
(Homs-Suwayda— Qamishli).
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The compression of drought index values characteristics of spring for two periods 1958-1988 and 1988-
2018, illustrates similar results with shift towards more severe drought conditions during the last three
decades.
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There is a clear tendency towards increase in the number of the total dry months and the consecutive dry
period during the years of study from 1958 to 2018.
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Annual droughts with different severity are frequent in all regions and the total percent of dry years
exceed the total percent of wet years, but the distribution is not equal in the studied region.
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The compression of frequency of dry wet and near normal years between two periods 1958-1988 and
1988-2018 shows clear increase in the percent of dry years against decrease in wet years. The percent of

extreme drought increased in all regions, also the percent of intense and moderate drought increase in
five from six of the studied regions.
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The second period (1988-2018) characterized by increase in the percent of years with intense and
extreme drought during spring (intense drought in all regions, extreme drought in five regions).
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The areal extent of drought can be very high in some years (1972-1973,1988-1989, 1989-1990, 1998-

1999, 1999-2000, 2007-2008, 2013-2014), and can last for two years. On the other handthere is clear
increase in the extent of sever or extreme drought during the last decades.
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There is little extent of sever and extreme drought during the first two decades, but the recurrence and
areal extent of this type of drought during spring sharply increased since 1988. Considering that spring
is the most important season for growth and reproduction in the Mediterranean regions, so the shift

towards more areal extent of sever and extreme drought will pose serious threat to agriculture production
and will increase the complexity of water resources management.
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