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+0.1 -14 0 +1.9 +3.4 +0.6 +1 +3.3 +0.2 +0.1 +0.3 +0.3 1970
-1.2 2.1 0 -2 -1.6 -2.2 -0.1 -2.9 +1.3 -0.7 +1.7 -3.2 1971
-1.1 +0.9 -1.2 +0.1 -2.8 -1.5 -4.2 +0.7 -1.8 -2.6 -2 -3.6 1972
-3.3 +1.1 -0.5 -0.1 -2.2 -3.3 -0.8 -0.6 +0.2 +1.5 -1 -2.1 1973
-0.2 -0.1 -0.8 -1.9 -1 -4 -14 -3.1 -04 -4.6 -1.4 -3 1974 "’o\
-1.1 -2.6 +0.8 -1.2 -1.2 -0.7 -2.3 +0.4 -1.3 -1.8 -0.9 -2 1975 'G‘:
-1.9 -0.8 -1.7 -1.6 -3 -0.6 -1.2 -2.6 -2.8 -1.9 0 +1.9 1976 $-
-1.3 -2.9 +0.2 +0.2 -1.1 +0.9 0 -2.4 +2.5 +2.6 -2.4 -0.5 1977

-3.8 +1.2 -0.9 -1.6 +1.3 -0.9 -0.2 +0.4 +0.8 +1.4 +1.7 +0.9 1978
+1.6 +0.4 +2.7 -0.5 -14 +0.1 +0.1 +1.1 +0.4 +2.4 +1.8 -14 1979

-0.6 -1.2 -1.4 -1.2 +0.2 +1 -0.8 +0.5 +0.1 -0.7 -0.9 -1.1 1980

-0.8 +2 +1.3 +0.2 +0.5 -04 -3.1 -1.6 +0.2 +0.3 +2.4 +2.1 1981

-3.2 -1.3 +0.9 -1.5 -2 -0.9 -0.1 +0.6 -1.6 -2.9 +1 -2.3 1982
+3.1 -0.9 -0.7 -1.6 -0.9 -0.8 +0.3 -1 -1.5 -0.9 -2 +1 1983
+3.1 -0.9 -0.7 -0.1 -0.5 -1.5 +0.1 -0.2 -0.9 -1.9 -0.5 +1 1984
+3.1 -0.9 -0.7 -0.1 -0.5 -1.5 -0.9 +0.3 -0.9 -14 -1.25 +1 1985 >
+1.9 -1.2 -0.1 +1.4 -0.05 -2.1 -1.85 +0.9 -0.25 +1.45 +1.75 -1.2 1986 %‘:
+0.8 -14 +0.6 +0.4 -0.2 -0.15 +0.95 -0.8 -0.2 +0.5 +1.5 +0.7 1987 '
-1.6 0 -1.6 -1.8 -2.9 -1.8 -1.7 -0.6 -0.2 -0.5 +0.4 -0.7 1988

-0.1 +1.2 -0.7 +0.1 +0.2 -0.3 +1.3 +2.4 +0.9 -1.1 -2.2 -1.5 1989
+1.8 +0.4 -0.7 -1.1 +0.6 +0.7 +0.9 -0.4 0 -1.1 -1.1 +1.2 1990

+1 -0.5 -0.8 -0.5 -0.7 +1.1 -0.7 -1.5 2.1 -0.8 +0.8 -1.3 1991
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-0.8 -1 -0.4 -1.4 -0.9 -1 -2.3 -2.5 -4.1 -3.1 -2.5 -2.8 1992

-2.3 +0.3 -0.4 +0.1 +0.4 -0.1 -1.9 -0.8 -0.9 -1.3 -0.8 0 1993

-1.3 +0.6 +1.3 -1.4 -0.9 -0.1 +0.3 +2.7 +0.6 0 -1.4 0 1994

-1.3 -1 -1.4 -1.2 -2 +0.4 +1.1 -1.3 0 +0.8 +0.4 -0.9 1995

+0.6 -0.5 -0.4 +0.3 +1.7 +0.4 +2 -0.9 -1.1 +1.5 +1.8 +2 1996 o

+0.4 +0.1 -0.8 -2.2 -1.2 +0.9 +0.8 -1.7 -2.8 -1.4 -0.3 -0.4 1997 r.E_

+3.4 +0.7 +0.4 +2.4 +1.2 +2.6 +0.2 -0.2 -1.2 -0.1 -1 +2.5 1998 $.
0 +1.5 +0.2 +1.8 +0.2 +1.4 +1.8 +1.1 +0.9 +1.6 +3.2 +0.8 1999

-0.5 -1.6 -0.1 +2 +3.5 +0.4 +1.1 +3.5 -0.3 -0.6 0 -0.1 2000

-0.25 0 +0.1 +1.9 +1.9 +0.9 +1.45 +2.3 +0.3 +0.5 +1.6 +0.4 2001

+0.6 +1.9 +0.3 -1 -0.2 +0.4 -0.8 -1.5 +1.1 +1 -0.2 +3.2 2002

+0.2 +0.9 +0.2 +0.5 +0.8 +0.7 +0.3 +0.4 +0.7 +1 -0.2 +1.8 2003

+0.4 +1.4 +0.2 -0.3 +0.3 +0.5 -0.2 -0.5 +0.9 +1 -0.2 +2.5 2004

+0.3 +1.2 +0.2 +0.1 +0.6 +0.6 +0.04 -0.1 +0.8 +1 +0.1 +2.1 2005

-0.1 +1.5 0 +1.1 +1.9 +2.9 +2 -0.8 +2.2 +2.2 +1.2 -1.1 2006

+0.6 +0.2 +0.2 +1.3 +1 +1.9 +2.8 +0.3 +1.7 +0.4 -0.6 -0.8 2007 E_

+1.2 +1.1 +2.6 +2.8 +1 +2.2 +0.8 +1.7 +2.7 +0.6 -1.3 -0.5 2008 5

+0.9 +1 +0.1 +0.8 +0.4 +1.5 +1.6 +0.1 +1.6 +1.4 +0.8 +1.8 2009 ?F“

+1.2 +1.1 +1.4 +1.9 +2 +1.2 +0.6 +1.1 +2.1 +1.7 +0.3 +1.7 2010

-1.9 +0.3 +0.2 +1.7 +2.1 +2.3 +1.1 +1.9 +1.8 +1.1 +0.7 +0.2 2011

+1.8 +0.4 +1.1 +1.6 +1.2 +2.1 +2.7 +3 -0.5 +1.3 +0.4 +1.2 2012

+2 -0.2 +0.6 +0.7 +0.4 +1 -0.5 +1.7 +1 +2.3 +1.7 +2.1 2013
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05 | 238 +2 36.7 | +15 | 233 | +0.3 | 11.1 |1970
11 | 232 | 1.9 32.8 0.6 21.2 0.7 101 | 1971
05 | 238 | -14 | 333 1.8 20 2.7 81 | 1972
09 | 234 | -18 | 329 0.4 214 | -05 103 | 1973
04 | 239 | 23 | 324 1.6 20.2 3 78 |1974| &
1 23.3 1 33.7 1.1 20.7 15 93 | 1975 f.
15 | 228 | -1.7 33 2.2 196 | +0.03 | 108 |1976| ¢
14 | 229 0 34.7 0 21.8 0.1 107 | 1977
12 | 231 | 04 | 343 | +03 | 221 | +1.4 | 122 |1978
+15 | 258 | -06 | 341 | +05 | 223 ") 118 | 1979
11 | 232 0 34.7 0.1 21.7 0.9 9.9 | 1980
108 | 251 | +01 | 348 15 203 | +16 | 124 |1981
12 | 231 | 1.4 | 333 0.4 214 | -14 94 | 1982
+05 | 248 | -11 33.6 0.7 21.1 -0.6 102 | 1983
+05 | 248 | -07 34 0.3 215 0.4 104 | 1984
105 | 248 0.1 34 0.5 21.3 0.5 103 | 1985 'é
+02 | 245 | -02 345 0.4 214 | +07 | 115 |1986| ©
0 243 0 34.7 0 218 | +0.9 | 117 |1987 %‘
11 | 232 | -21 32.6 0.8 21 0.2 106 | 1988
101 | 244 0 347 | +15 | 233 1.6 92 | 1989
105 | 248 | +01 | 348 | +02 22 0.3 105 | 1990
0.1 | 242 0 34.7 1.4 204 | -04 104 | 1991
08 | 235 | -11 33.6 2.1 18.8 2.8 8 | 1992
0.8 | 235 | +02 | 349 1.2 20.6 0.7 101 | 1993
102 | 245 | 08 | 339 | +1.2 23 0.4 104 | 1994
13 23 -0.9 33.8 0.1 217 | +01 | 109 |1995
201 | 242 | +08 | 355 0 21.8 | +18 | 126 |199 | &
01 | 242 | 08 | 339 1.2 20.6 0.7 101 | 1997 E
115 | 258 | +21 | 368 0.4 214 | +05 | 113 | 1998 ?B”
+05 | 248 | +12 | 359 | +1.3 | 231 | +1.9 | 127 |1999
08 | 235 +2 36.7 | +1.4 | 232 -0.2 10.6 | 2000
201 | 242 | +16 | 363 | +13 | 231 | +08 | 116 | 2001
+09 | 252 | -02 345 0.4 214 | +1.4 | 122 |2002
+04 | 247 | +07 | 354 | +05 | 223 | +09 | 117 |2003]
+06 | 249 | +02 | 349 | +004 | 208 | +11 | 119 [2004|& &
+05 | 248 | +04 | 351 | +03 | 221 | +1.1 | 119 |2005]|
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+0.4 24.7 +2 36.7 +1.1 22.9 +0.8 11.6 | 2006
+0.3 24.6 +1.4 36.1 +1.6 23.4 -0.3 10.5 | 2007
+1.6 25.9 +2 36.7 +1.7 23.5 -0.4 10.4 | 2008
+0.6 24.9 +0.9 35.6 +1.1 22.9 +1.4 12.2 | 2009
+1.2 25.5 +1.7 36.4 +1.3 23.1 +1.3 12.1 | 2010
-0.5 23.8 +2.1 36.8 +1.6 23.4 +0.7 115 | 2011
+1.1 25.4 +1.7 36.4 +1.7 23.5 +1 11.8 | 2012
+0.7 25.1 +0.7 35.4 +0.7 22.5 +2.1 12.9 | 2013
24.3 34.7 21.8 10.8 1S53
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Abstract

The present study which is entitled (Climatic Fluctuation and its effect on
the physical environment in Khanaqgeen district), is a study about applied
climatology, which analysis has been done to each climatic fluctuation and climatic
extreme phenomena and causes of this happen, besides showing their effects on the
physical environment in Khanageen district. Thus because of the rapid changes in
the global climate, in which climatic fluctuation and climatic extreme has become
more sever, especially in this century. This made the environment in general and
physical environment in specific in a real danger.

Astronomically the studied area lies between latitudes (33° 56~ 38~ -
35° 06~ 407) north, and longitudes (44° 50~ 10~ — 45° 66~ 44") east.
Geographically, it is located in the southeastern part of Iragi Kurdistan region,
Maidan and Qoratu district, and parts of the city are considered to Gramian
Administration and other parts of the city with both Jalawla and Sa’dia district
belong to Dyala administration. From East, Khanageen is bounds with the Islamic
Republic of Iran, Bamo district belonging to Halabja governorate in northeastern,
Darbandikhan in north and northwest, Kifri in south west, while in west, Sirwan
River disparts the studied area from Kalar district. Moreover, the south of the
studied area is in line with each Baladrooz, Muqdadya and Khalis district. In
general, Khanageen has long shape coming between the Bamo mountain range in
north and apart of Hamrin sub mountain range in south. The area of Khanageen is
(3789 km?). Also, the series time used to be analyzed in this research are taken from
four climatic cycles for the period of (1970-2013), depending on the Khanageen
weather station. Each climatic cycle consists of (11) years according to Sun Spot
cycle, in order to study the main problems in this research which is (how do the
climatic fluctuation condition in Khanageen district, and to what extend it would
affect the physical environment of the area). Moreover, how do the climatic
fluctuation of the studied area leaded to such climatic extreme phenomenon, in
addition to knowing the extend of stable and changeable responsibility on creating
such climatic fluctuation. Then, knowing which parameters of the climate has
mostly changed and suffered from fluctuation and extreme phenomenon. And,
showing the effect of the climate fluctuation on the physical environment from the
time and duration of the relation between them. And the change in the elements of
the environment is directly connected with the changes of the climate parameters in
the studied area. Thus aiming to diagnose the extend of the fluctuation of
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temperature and rainfall in the studied area, as two main parameters of climate,
another aim is to present the reasons behind this phenomenon to happen, and
specifying the models of climate in the area, so as to know the different of the
physical environment’s being affected by the climatic fluctuation through it. This is
done by depending on the different models of climate and the climatic extreme
phenomenon, aiming to stop the progression of the environmental problems, besides
the important mechanism to be used in order to decrease any possibility that the
physical environment of the area may confront as a result of the climatic
fluctuation, to protect soil, natural vegetation, and water resources, in addition to
some other common environmental problems that made this area to be at risk. So, in
order to reach to the aim of the research and the scientific necessity, the research is
divided into three main chapters that are:

Chapter one that is entitled “the principals of the physical environment, and the
general characteristics of climate in Khanageen district”. Which is divided into four
main sections, section one is special for determining geographic and astronomic
location for Khanageen district, section two is devoted for explaining the basic
principles of the physical environment in the area which are; (geological
formations, topography, climatic region, soil, natural vegetation, and water
resources). This is to know the extent of resistant of those principals toward climatic
fluctuation -which is shown in chapter three in detail- While section three is devoted
to analyze the reasons that lead to specify the conditions of the climate found in the
study area, the connection and effect of those reasons on the creation of such
climate fluctuation, section four is special for describing paleoclimatology condition
and the characteristics of the present climate parameters in the area, this is to
determine the climate fluctuation of the area comparison with it.

Chapter two which is entitled with “analyzing the climate fluctuation in
Khanageen district”. That is divided into five sections, section one specified to
analyze and explain the term “Climatic Fluctuation” and other climatic terms,
aiming to distinguish it from other terms related to climate and climate changes. In
section two, detailed explanations are given regarding monthly, seasonal, and
annual fluctuation of temperature, in addition to showing its reason. Section three,
iIs the extension of monthly, seasonal, and annual fluctuation of rainfall with
showing its reason. As for section four adopted, the models of climatic fluctuation
and climatic extreme, These are done through using (Excel) and (SPSS). In the final
section of this chapter, the general trend of climate and the climate fluctuation in the
area are shown, besides analyzing the climatic fluctuation periodically.
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The last chapter of this research is chapter three with the title “The effect of
climatic fluctuation on the physical environment in Khanageen district”. Like other
chapters, this chapter is also divided in to five sections, section one is comprise the
introduce the term “physical environment” in addition to some other environmental
terms. Section two is devoted to prove the effect of climatic fluctuation on drought
phenomenon, including both (climatic and hydrological drought). This is done by
showing the climatic water budget and De Martonn’s drought equation during four
climatic cycles, besides its effect on the decrease of water income in Sirwan River
and the underground water, in addition to the changes of the Hamrin lake area
happening as a result of climatic fluctuation effects. While section three focuses on
the effects of climatic fluctuation on the morphoclimatic processes such as;
(weathering and erosion) and the extent of their effects on the climate condition in
the four climate cycles. Also, Section four shows the effect of climatic fluctuation
on the natural vegetation through using Remote Sensing technology. The final
section in this chapter is section five, this section is about the effects of climatic
fluctuation on desertification phenomena depending on aerial photograph and
satellite images of the area in all climate cycles.

After finishing and analyzing these steps, the study reached some conclusion,
as the climatic fluctuation is a typical merit of climate in the study area, especially
in rainfall, which the annual fluctuation ratio in temperature from the period of
study is about (3.9%), that the most fluctuation in temperature is happen in winter
season, but the annual fluctuation ratio in rainfall is about (32.5%), and the most
fluctuation in rainfall is happen in autumn season. Also, there are differences
between the rates of climatic fluctuation in the four climate cycle, and this
fluctuation leads to the creation of many climate models in the area, in which there
are (21) moderate models and (23) of them are fluctuate, extreme and sub- extreme
models. This fluctuation has obvious effects on the physical environments of the
studied area form the drought phenomenon and the increase and decrease of lake
area, and the annual water income of Sirwan river. Besides that, the effect of the
morphoclimatic processes on the surface according to different climate models, also
it had noticeable impact on the natural vegetation and forests found in the area,
Finally due to these effects, the desertification features in the studied area are
clearly shown.
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