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Abstract

The study aimed to analyze the local and regional meteorological drought in
Iraq for the period (1970-2010) using monthly rainfall data recorded in (22)
meteorological stations distributed all over Iraq. These stations were (Mosul,
Duhok, Erbil, Sulaymaniyah, Kirkuk, Khanqin, TelAfer, Dukan, Drbendikhan,
Baiji, Baghdad, AlQaim, Rutba, AlHai, Nasiriya, AlHella, Basra, Nukheb, Ramadi,
Samawa, Hadithah and Sinjar). The Standard Precipitation Index (SPI) and the
Theory of runs were used to analyze the Meteorological drought and to evaluate
the characteristics of drought variables. The values of SPI were calculated using
two methods; the first is the fixed average method, as the values of SPI were
determined with 12 months time scale starting from January in each year. While
the second method is the moving average method, as the values of SPI were
calculated for each month utilizing the rainfall depth moving average for the
preceding 12 months. In both methods the accumulated deficits, drought duration,
severity and frequency of each of the drought classes for all stations included in the
study were estimated. The Geographic Information System (GIS) was utilized to
draw rainfall distribution maps and the severity of drought according to SPI-12
values for the fixed and moving average methods. Also maps were drawn that
show the percent of occurrence for each SPI class, in addition to other maps that
show the severity of drought in which the study area passed through during the
study period.

The regional Meteorological drought was studied in two ways; the first is by
using the division method in which the study area was divided into a number of
smaller parts and the percentages of the areas influenced by different degrees of
drought were studied. For this purpose, the Theissen polygons method was used to
divide the area of the study with the aid of GIS program. Different values of area
threshold were used that ranged between (5% - 95%) of the total study area in
order to estimate the relationship between the drought duration and the areal
accumulated deficit, the severity of drought and the average area affected by the
drought. The second method is characterized by formulating the drought (Severity,
Area, Frequency) (SAF) curves. This method involved in exploring the
relationship between the SPI values and the percent of areas affected by drought
for different return periods. Kriging method was used to evaluate the areas affected
by drought and curves were formulated for Iraq as one part, and other curves were
formulated after dividing the area of the study into three homogenous parts
according to the dominated rainfall means.



The results of the local drought analysis showed that the study area suffered
from recurrent drought periods and the severest drought periods were from 1997 to
2001 and from 2007 to 2010. Also, most of the droughts were of the class
(mild dry) according to the SPI classification with a percentage of (33.44%)
through the study period. The eastern north part of Iraq was characterized by
highest drought rates compared to other study area parts in terms of accumulated
deficit in rainfall depths and the drought duration.

The regional drought analysis indicated a decrease in the average drought
duration, and the average accumulated areal deficit with the increase in the area
threshold (A.i). As for the average area affected by drought, an increase was
noticed with the increase in the area threshold (A.;). The study area underwent
several dry years including the years 1971, 1973, 1987, 1997, 1999, 2000, 2006,
2008, 2009 and 2010. The results revealed that the maximum total annual areal
deficit reached (84) mm in 2008 and for different area thresholds, and this year was
considered as the severest dry year the area incurred within the study period.

The GIS program was used to plot maps that show the distribution of the areal
rainfall deficit, in addition to other plots which show the percent of the areas
affected by the regional meteorological drought. The study of SAF curves showed
that the best probability distribution that fits the drought SPI values is the Gumble
probability distribution (EV1). Moreover, it was evident that separating the study
area into three homogenous parts improved the formulation of SAF curves and
made it more realistic. The return periods of the dry years within the study period
ranged from (2) to (100) years and for the three parts of the study area.
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