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Abstract: 
         This study deals with the magnitude of influence of various geographical 

factors and meteorological variables on land cover among six meteorological 

stations Rabiah, Anna, Kirkuk, Mosul, Baghdad and Najaf. 

         The statistical analysis focuses on the means of annuals during 1961-1995 

The geographical factors include distance from the Najaf station and the effect 

towards studied stations. The meteorological variables considered include wind 

speed, mean temperature and relative humidity. Regression analyses were 

performed with distance and surface temperatures. Results revealed that surface 

temperature affected land cover across all study. Temperatures in land cover 

(vegetated areas) were lower than those in other area in seasons. Relative 

humidity has significant on all the stations has been studied with land cover as 

getting increase as close to be near land cover, the relation stronger in the north 

and in winter season. Wind speed has no significant only minor influence in 

summer on the north stations,Rabiah,Anaa, Kirkuk and Mosul because the 

extension of the mountains from the northwest to the southeast is a responsible 

factor affecting the wind speed since, topographically ,lands are high in the west 

and east ,and depressed in middle and south. By calculating, adjusting and 

unified the studied station with same period for one high on sea level for mean 

temperature, it was found same result of effective of land cover.                                 

Introduction 
      This is study is local influence and was studied for 34years means for the 

metrological factors as mentioned above with calculating missing data by using 

linearly interpolating data (Monim H. and Sana. A, 2010) .  Rapid urbanization 

and industrialization have induced numerous environmental problems. 

Especially, urbanization has produced significant changes in the surface and 

atmospheric properties that can cause climate changes in most cities (Kim et,al. 

2002). A well known phenomenon is the urban heat island (UHI), which can be 

Caused by various factors such as increased anthropogenic heat, reduced water 

evaporation, and increased flux in short wave absorption by the urban canopy, 

which is the assemblage of buildings, trees, and other objects composing a town 

or city and the spaces between them. Configurations of the urban canopy are 

characterized by building coverage, canopy height, orientation of roads, and 

building height distribution (Kondo et al. 2001). The urban heat island refers to 
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the phenomenon where the temperatures of the urbanized areas are higher than 

those in the surrounding suburban and rural areas (Streutker 2002 and Kim et al. 

2004). It also causes “warmer nighttime temperatures in the core of the built 

environment when compared with the surrounding rural environment” (Hawkins 

et al. 2004). 

        Most of the studies are near to this study deal with point comparison, i.e 

one city station are compared (e.g.Chandler 1965, Yague et al.1991, 

Moreno_Garcia 1994). 

A few studies the influence of geographical factors on the land cover 

climate .the distance from the Najaf's station seems to be important, as it is 

established that land cover influences its surroundings by decreasing the 

temperature (e.g.Sponken-Smith.1994.Spronken-Smith and Oke 1998 .Upmanis 

et.al-1998. 

In this study has been used six stations from the north towards the south 

of Iraq where the stations are with station's number, longitude and latitude 

(Rabiah, 602, 42.10, 36.8),(Mosul, 608,43.15,36.32),(Kirkuk, 621, 44.4, 35.47) 

(Ana, 629, 41.95, 34.37) (Baghdad, 650, 44.23,33.23) and (Najaf , 670, 

44.32,31.89) as shown in Fig(1) the distribution of meteorological stations in 

Iraq and the topography of mountains, lands and land cover. 

By using Briarite regression attempts to determine how one variable relates to 

another. 

  n=number of observations 

= on  

 

 

            
            

 
 
 
 
 
 
 
 
 

          

 

 

 

 

  

     
 

Fig (1) Distribution the meteorological studies stations and topography in 

Iraq .www.Iraqnaa.com with usingThiessen-polygon border  
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Results: 

a. Annual changes of mean temperature 
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Fig(2-a) shows the annual changes of mean temperature at six stations located 

from left side (Rabiah) to the right side (Najaf) which is considered as zero 

station ,air temperature in (Rabiah)was about 7.2 C   lower  

than the mean temperature in (Najaf) at February , 19.2 C lower than 25.7 

C at October, and 28.3 C lower than 34.2 C at June .Generally the mean    

temperature decrease from( Najaf) station to( Rabiah) station. 
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Fig (2-b) the mean monthly values of temperature are plotted against the six 

stations as liner regression calculation the corresponding correlation coefficient 

is 2.25 in February, 3.83 in June and 2.55  

in October adding calculating the standard error is found 0.8765 in 

Febarury, 1.4913 in June and 0.995 in October with estimating the standard 

division is 2.147 in February, 3.652 in June and 2.438 in October .The lack 

of a strong positive slope is caused by the uniform surface which is more 

covered area and if the surface is covered by full vegetation, there are no 

pixels of low vegetation coverage and all pixels are cool.  



Climate Significance of Land Cover Change in Iraq ………..Mahdi. S. Sahib  

 4 1122والستون    الثامنالعدد         مجلة كلية التربية الأساسية                                               

                                                       
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. Annual changes of 

relative humidity 

Fig(3-a)shows the annual 

changes of relative 

humidity in (Rabiah) was 

about 47.15%  lower than 

in (Najaf) was 57.88%at 

February , 27.04 % higher 

than 21.99 % at June and 

44.12 % higher than 35.78 

%  at October. Relative 

humidity increase from 

(Najaf) station to (Rabiah) 

station except on 

February.       

Fig(3-b)result of statistical 

analysis  of relative humidity  as 

liner regression  

 

Fig(3-b) the mean monthly 

values of relative humidity are 

plotted against the six stations as 

liner regression calculation the 

corresponding correlation 

coefficient is 14.47 in February, 

3.11 in June and 4.67 in October 

adding calculating the standard 

error  is found 5.6311 in 

Febarury,1.211 in June and 

1.818 in October with estimating 

the standard division is 13.793 in 

February ,2.971 in June and 

4.4544  in October. 

c. Annual changes of wind 

speed 

Fig (4-a) shows the annual 

changes of wind speed with 

same six stations,  
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Fig(3-a) Monthly mean relative 

humidity for three months 

(February,June,October) 
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Station with minimum difference 0.52 knots and maximum is 1.39 knots. The fig 

(4-a) shown the relation is smooth and getting minor. 

 Fig(4-b) the mean monthly values of wind speed  are plotted against the six 

stations as liner regression calculation the corresponding correlation coefficient is 

0.769 in February, 1.2717 in June and 0.6215 in October adding calculating the 

standard error  is found 0.2995  in Febarury,0.4947  in June and 0.2418  in October 

with estimating the standard division is 0.7336 in February ,1.2118  in June and 

0.5970  in October. 
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Fig(4-b)result of statistical analysis  of wind 

speed   as liner regression  
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Fig(4-a)Monthly mean wind speed for 

three months (Febaruary,June,October) 

wind speed in (Rabiah) 

was about 2.15 knots 

lower than in (Najaf) was 

2.67 knots at February 

,2.66 knots lower than 

4.05 knots at June and 

1.98 knots lower than 

2.47 knots at October. 

Wind speed decrease 

from (Najaf) station to 

(Rabiah) observed in the 

north stations in Rabiah, 

Mosul, Kirkuk and Ana.   
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 Fig(5) shows the annual changes of mean temperature adjusted and unified all 

station with one high on the sea level to know the real effective about land cover  

Air temperature in (Rabiah)was about 4.717 C   lower than the mean 

temperature in (Najaf) 12.992 at February , 16.717 C lower than 25.49 C at 

October, and 29.41 C lower than 33.99 C at June .Generally the mean    

temperature decrease from( Najaf) station to( Rabiah) station. The result was 

approximately near to real mean temperature measurements and therefore no 

significant for sea level on this station. 

 

Conclusion and discussion 

The land cover change has significant local and Far-reaching effects on 

regional climate over Iraq. Surface air temperature remarkable increasing over 

the test region, 

as a result, the local climate become more arid. Vegetation change also has 

obviously effects on the geographic area in Iraq, including the summer 

monsoonal 

Flow in east Iraq weakening whiles the winter monsoon enhancing. In general 

,the more vegetation covering an area of land ,the cooler its contribution to 

surface temperature, local and regional changes in land use more often result in 

warming than in cooling, urbanization and conversion to bare soils have the 

largest warming impact .wind speed has no remarkable significant over the 

stations and the dominate wind is north westerly . 
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Fig (5) Monthly Mean temperature of air for three months 

(February, June, October) adjusted and unified  for sea level.  
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 الخلاصة:

 الأ ضعلااااح قاااا    ئ اااا سل تغ اااا اج اسفغ او اااا   اس تغ اااا اج ا ن ا استاااا    هاااالد اسة اقاااا    ااااةا   تتناااا        
 زج ك الإحص ئ   استحل لاج,ع ن ,ك ك ك,اس  ص ,بغةاة  اسنفف. ع اس غ  ة سقت   ح  ج ان ائ   هي  ب

غ اواااي ت ااا   اس قااا و  عااا  اسف اسع  ااا ( إ  1661-1691اسفتااا ة  ااا     خااالا علاااح اس عاااة ج اسقااان    
ب سنقااب  سل تغ اا اج ا ن ائ اا  هااي  إ  كل اا  اتفاناا  نحاا  اس ح اا ج اس ة  قاا . استاا     ح اا  اسنفااف   ااة  

ق ع  اس    , عاة  ة فا  اسحا ا ة  اس   با  اسنقاب   . بحقا ل  ع  ا  ا نحقا   سل قا و   اج  عاة   ة فا  
 الأ ض قا  اةا  س تكا  ة فا  اسحا ا ة ح ا     اج ء اسغ ا بتا    اسح ا ة اسنت ئج أش  ج ب نه هن ساك علاةا  

 ا اح   إشا  ةب سنقاب  سل   با  اسنقاب   ساا   إ  اس غ  ة ب سغ  ء اسنب تي بغ   اس غ  ة سف  ج وص   اسقن .
ب  ةت ال    اسغ  ء اسنب تي  اسعلاةا  تكا   كب ا ة واي اس قام اسشا  سي  واي  ةاسغ  ء اسنب تي  تزةا  و  ج ك 
 ع ناا بقاا   علااح اس ح اا ج اسشاا  س    ب ع ,ك ك ك, تاا    سقاا ع  اس  اا ط و اا   تاا      فااة   .اسشاات ءوصاا  

اسفنااا ل اسشااا ةي  هااالا اسع  ااا   إساااحاسغ باااي  شااا    اس  صااا   لسلاااك بقااابل ا تاااةاة اسقلاقااا  اسفبل ااا   ااا  اس
ح ااا  تكااا     تفعااا  واااي اسغااا ل  اسشااا     نخف ااا  واااي اس قااا   الأ ض ب غ او ااا   علاااح اعت اااة ؤ  اس ااا

تم حق ل  تعة    ت ح ة اس ح  ج اس ة  ق  سنفس اسفت ة اسز ن   اس الك  ة أعالاد   تفا    كلسك. اسفن ل 
   حة ع   قت   ق   اسبح  س عة  ة ف  اسح ا ة  ةة اقتنفج نفس است     سغ  ء ق   الأ ض.

 


