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Introduction 
Oil plays an important role in our daily lives; 

it is one of the most important sources of 

heating, cooling and lighting, Iraq holds a 

large percentage of the world’s oil reserves
)1(

 

, However, oil in Iraq lies near the earth’s 

surface; it has been found to flow through the 

cracks in geological structures, and these 

near-surface deposits constitute a strategic 

reserve to Iraq’s enormous oil and gas 

fields
(2)

,Kirkuk is one of the   area parts of 

Iraq   with a big oil wealth, because of the 

good land geology  formations and  suitable 

for underground oil accumulation
)3(

, the 

proven oil reserves of Kirkuk are predicted 

around 13 billion barrels
)4(

, the Iraqi Oil 

Ministry of announces that the proven 

reserves in Iraq are  142 billion barrels,  from 

11% in the Iraqi oil reserves is located in 

Kirkuk,  Kirkuk consists of a 10 oil fields, 

four of these fields are oil producing but six 

oil fields is not producing show table No(1), 

in 2019 years oil production in the Kirkuk oil 

fields reached 386
th

 barrels daily
)5( 

      Table , (1) Kirkuk oil fields. 
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Kirkuk 

Oil 

fields 

Year of 

Discove

ry 

Oil 

well

s 

AP

I 
o
 

 

Reserv

e 

(B,B)  

Type of 

Oil field 

Baba 

Gur Gur 

1927 433 36 9 producti

on 

Bay 

Hassan 

1960 194 35 2.4 producti

on 

Jumbur 1959 61 31 

– 

36 

0.68 producti

on 

Khabaza 1981 44 31 

– 

36 

2 Producti

on 

Balkana

h 

1956 8 31 1.5 Non – 

product 

Injana 1927 5 31 0.5 Non – 

product 

Qarjug 1960 2 40 0.13 Non – 

product 

Khanou

ka 

1929 2 43 0.5 Non – 

product 

Jadeda 1977 1 25 0.4 Non – 

product 

Esmail 1996 1 31 2.8 Non – 

product 

Source/  نااي م هر ااد الاام ن دهااايع د اايير الاام ناعةااد    ن  اا يا

  ص 9002    ن  فطي  فم ن عدنق   هطلع  ن عمن     ن طلع  نلأد ى   بغمني

269 .  

          In Kirkuk,   the geography of oil fields is 

distributed from everywhere in the north to south 

and from east to west
)6(

 Kirkuk has a four big oil 

producing fields, as following;  

1- Baba Gur Gur oil fields: 

        The Baba Gur Gur oil fields is one of the big 

oil field oil producing in the iraq, located in the 

province of Kirkuk northern Iraq, which was oil 

discovered in 1927 years
)7(

, Baba Gur Gur 

considered in twenty years  a largest oil field in the 

worlds, the longer oil field Baba GurGur is 100 

Km and wide 12 Km
)8( 

show map No (1). 

 
           Map (1) Baba Gur Gur oil fields, 2021 years 

.  

 

2- Bay Hassan oil fields :  

             The field oil of Bay Hassan is a productive 

fields, these oil fields is located 32 km northwest 

of the city of Kirkuk
)9(

, the Bay Hassan field is a 

rocky structure 28.5 km long and 3.5 km wide, , 

the main parts of the big structure is referred in  

the Ktaka Dome and extends to the northwest in 

the Dawda Dome
)10(

, show map No (2) .  
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Map (2) Bay Hassan oil fields, 2021 years . 

 

3- Jumbur oil Fields:  

            These oil fields is located in 45 km south 

east Kirkuk, oil was discovered under land  from 

depth 1.4
th

 meters in 1954 years and entered 

commercial production in 1959
)11(

, the length of 

the oil pond  is 20km with a width of between 3 to 

3.5 km It is towards north / south
)12(

, show map No 

(3) . 

 
                Map (3)  Jumbur Oil fields, 2021 years .  

4- Khabaz oil fields :  

            The Khabaza oil fields is located 18 km 

southwest in Kirkuk, between of Bay Hassan and 

Jambur oil fields , the oil fields are 18 km long and 

3.5 km wide ,this oil fields was discovered in 1955 

and the exploratory well was drilled in 1976
)13 (

 , 

show map No(4) .  

 
Map (4)Khabaz oil fields, 2021 years . 

 

2- MATERIALS AND METHODS: 

2.1. Study area: 

Geographic location of Kirkuk is located in north 

Iraq, Baghdad is location  in the south 273 km 

away, ErbiI is located in the northeast, 103 km 

away, Sulaymaniyah Governorate in the located 

east a distance of Kirkuk 120 km, Tikrit 

Governorate in the southern  located a distance of 

136 km show map No (5), the total area of Kirkuk 

is 9679 km
2
, Kirkuk is proportion area  %2.2 in the 

Iraq, Iraq has a total area is (437,072 km
2
)
)14(

. 
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        Map No (5) study area, 2021 .  

 

2 - 2 Methods:  

         In this research depends on the images 

satellite Land sat data to analyze changes in land 

cover in the Kirkuk, the ten Landsat images are 

used and taken from the USGS Earth Explorer 

website and Geo-referenced to UTM zone 38, 

WGS 84 
(15)

,images take from types Landsat-5 and 

8 image downloaded, were chooses between May 

and July months, image Satellites analysis between 

(1989 - 2019) years, show Table No (2) and figure 

No(6) , the impact of oil production on the land 

cover and showed land cover is changes, with 

some data collected in Kirkuk governorate for 

example (oil fields data , rain ). 

Table (2) images Satellite use data on the Kirkuk 

between years (1989 - 2019). 
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    Map No (6) images satellite Land of Kirkuk.  

3. Results: 

3.1. Oil Production:  

          Oil producing from the Baba Gur Gur oil 

fields in north Iraq started From Kirkuk in1934 

years which, the daily oil production is around 34
th

 

barrel, and between 1934 to 1950 years daily oil 

production (21
th

 to 124
th

) was very slowly
)16 (

, 

however, after 1950 years, after another’s the oil 

fields was discovered in Kirkuk, the percentage of 

oil production directions to very high,
)17(

 , show 

table No(2).   

 

Table (2) Daily of oil production between 1934 

and 2019 in Kirkuk. 

The 

year 

Oil 

production 

(Pr .Da ) 

The 

year 

Oil production 

(Pr. Da ) 

4391 21
th

  1985 1.207
ml

 

1940 55
th

 1990 952
th

 

4345 100
th

 1995 371
th

 

4350 123
th

 2000 942
th

 

4355 486
th

 2005 309
th

 

1960 679
th

 2010 487
th

 

1965 881
th

 2014 88
th

 

1970 1.142
ml

 2015 160
th

 

1975 1.100
ml

 2017 30
th

 

1980 1.262
ml

 2019 386
th

 

Source/ Republic of Iraq, oil of ministry, Iraq oil 

Marketing Company (SOMO), Data Published.    

 

        In Kirkuk, the oil production process is 

increasing and its impact on the environment and 

increases make dangers to changes land covers and 

soil quilts
)18(

, show table (2) and Figure (1) explain 

in Kirkuk oil production between (2014 to 2017) is 

very low but proportion of oil pollution is very 

high, because the oil fields security of  Kirkuk is 

dangers, ISIS attacked on the oil fields and some 

oil wells are exploded  and some oil well 

controls
)19(

.  

3.2. Image supervised classification: 

         in the oil fields, the production of oil and 

refining oil derivatives increases used, which poses 

environmental risks, Most of the oil production 

area covers and use of these resources are 

increased pollution and the effects on land cover 

changes, and the oil pollution spread on 

neighboring lands in the rainy season
 (20)

,  

displaying and show the picture No (1) of the oil 

field in Kirkuk of the first Field work visited in 

2012 and the second field work visited in 

2019years, shows land cover is difference and 

changes after  of seven years in the first visited, 

from land unpolluted change to land polluted.      

     

 
 Picture (1), work field visited. 

 

         The outcomes of the image satellite land sat 

supervised classification, based on ten different 

https://earthexplorer.usgs.gov/
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mosaicked Landsat images, Landsat 5 TM (1989, 

1998, 2008), Landsat 8 ETM+ (2015, 2019) ,  

explain  from  graphs and maps, the supervised 

classification statistics for all oil pollution and 

change land cover in Kirkuk explain in table No 

(3) which shows the spatial patterns of land cover 

type in square mile, soil coverage percentage of oil 

pollution size and class areas and the change 

difference land use between 1989-2019  

respectively , show map No(7) , shows that the 

dense oil pollution class which was the  area cover 

in 2015 and 2019  has very high from %6.4 to 

%8.3 , this percentage of oil pollution  class and 

pixels is  size a large area covers year after year, 

however, proportion covers of oil pollution in 1989 

in to 2008 direction for very low with oil 

production in oil fields is high , because in Iraqi 

unstable security situation
)21(

 , reveal the statistics 

of supervised classification for proportion pixels of  

Kirkuk change’s land cover in 1989 to 2019 and 

impacts on the Environment, show map No (7) and 

Figure No (2) .      

 
    Map No (7) Supervised Classification of image 

Kirkuk between (1989 – 2019) 

                      

 
           Figure No (2) supervised classification 

images of Kirkuk between (1989 - 2019) .   

             Explain Figure No (2) in 1989 to 2019 

there was a decrease in oil production in Kirkuk 

(1100 to 386) and vegetation classes increase (%0 

to %15) while there was an increase in land 

agricultural (%10 to %16). 

               In the results of remote sensing satellite 

image analysis and supervised classification in  

Kirkuk area shown that the dense oil pollution 

class(%6.4 to %8.3) which was the big area cover 

in 2015 to 2019,shown figure (2 and 3). 

 
                  Figure (3) proportion of oil Spread in 

Kirkuk between (1989 –  2019).   
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        In map (7) and Figure ( 2 , 3) signal the 

statistics of land cover in Kirkuk attributes and 

proportion of the image supervised classification 

for the oil production and its impacts on the land 

cover  over five levels period of times  the 

outcomes display that degradation of agricultural 

class and Kirkuk vegetation has dramatically 

increased from 1989 to 2019, oil pollution and its 

impacts on the land cover in Kirkuk began in 2008 

years. 

      

 

 

3.3. Kirkuk NDVI Map : 

          In the results of the NDVI statistics analysis 

have shown in Map No(4,8 )which explain the 

level area of land cover  and  non- land cover  in 

square miles, coverage percentage for the years 

1989, 1998,2008,2015 and 2019, and the shows 

change difference between 1989-1998 , 2008 and 

2015 -2019 respectively. 

 
Map No (8) Kirkuk NDVI Map between (1989 – 

2019) .  

 

The NDVI results indicate that vegetation cover 

high value has increased from 0.2 to 0.8   from 

1989 to 2019 while vegetation area has increased, 

the shown map (8) and Figure (4) of (NDVI) data 

analysis shows and explain the different values of 

vegetation rate for each Landsat satellite images, 

for example, Landsat 5 TM 1989, the value of high 

and low vegetation is between (0.4+ and - 0.2) ,the 

Landsat 8 ETM+ 2019 shows (0.9+ and -0.2) and 

for the Landsat 7 , 2008 is between (0.9+ and -0.3) 

value near of 1 class the vegetation areas .  

 

 
               Figure (4) Kirkuk proportion NDVI 

(1989 – 2019)  .  

 

The results of remote sensing image analysis 

Figure (4) shown NDVI statistics analysis in 

Kirkuk have shown, the different values of 

vegetation rate for each images satellite Landsat  in 

(1989 , 1998 , 2008 , 2015and 2019), a collection 

of factors that impacts on the value vegetation and 

land cover  in Kirkuk for example (security 

situation , Rain percentage , spread oil , soil 

pollution )
(22)

 .          

 

 

 

CONCLUSIONS 
This research aimed at applying remote sensing in 

discriminating image Landsat 5 - 8 and image 

pixels classification of oil polluted and land cover 

kinds using published oil spill sized incident 

records as the basis for formulating impacts on the 

land cover and validation in Kirkuk sites. In 

addition, NDVI and oil pollution Indices with 
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image classification were fused and land cover 

with oil production in fields to support the reflect 

process on the vegetation levels in study area ,the 

conclusions of the changes importance showed that 

NDWI images  and image classification are 

significant variables in distinguishing oil polluted 

and non-oil – land cover, especially in agricultural 

areas  ,Kirkuk is one of the riche area a large oil 

reserves in Iraqi, the oil produced has continued 

from 1934 in to now, of course, oil production 

process impacted on the change land cover, this 

study shown there is a strong relationship between 

oil production and  in land cover changes and oil 

pollution and impacts on the land cover in 2008 

starte in Kirkuk.   
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 :الليصة 

 ظاجذاما إ   ظتهي الإ   لى ةة العالمييالذ لة الصةا  م  كل, أ يعامذ

هز       اع الصةاعاكمصذس سئيس   للطا ة  المادة اللا  را الجط اللا  الةال

 م  ضدادت هز  الطل  العالم   لى الةال اللا      تزا ذال الى أد 

إ اال م   ضا ذ الذ لة المةانة الةاطية   لى لغلت ظاجذاما  الةالإ

الةال را   كتشاإكتشا  الةال لأ   مشة را تاسيخ العشاا إت    الةال 

الأ     باس الةاطيةأ الحاشب   بذأ 1927ظةة را تششي  الأ    10م  كشك   

    جذ را كشك   أسبعة حج   المةانة  اطية كل, ة م  ظاة حج   ي,  مةانة

، حج   مةاج  ال  ا    م  أسبعة  شش محطة مةانة للةال ،  تا    م  

  اطية    بلغ 732
ً
 386كشك     ميا  ية اال الةال را حج    اطإ  بئ ا

 اال الةال  تأث,     أثاس  كل, ا  لى الليئة إعملية البذ   شك هز   بشميي  

لمةانة الةال  لى تل ث ث, ا  اأالا   ظهش م  الةاائج     تل ث الت بة م  ضمنها

الهذ   م   ،أ  تغ,   الغطاء الةلات  ظطح الأسض    ية تغ, ا   الت بة مثة

 ا الشئيس   م  هز  الذساظة ه  تجيي   تحذ ذ الال ث الةاط  أ  تأث,  

ظتشعاس    إظاجذا  ئب  مليا  إ اال الةال  لى الغطاء الةلات  را كشك  

 ظاجذم أ     لى الغطاء الةلات  الةالثشا  أالا  غشض الاحليي ل   بعذ

م   ( 8 -  5) لا ذ ظا   ماس الصةا يةالأ ة م  الة  يةص س ال   ششة بيا ا 

 ةالع ام  (  يظهش 2019   2015   2008   1998   1989ب,  العة ا  )

ج ية ب,  ا اال العي ة ال   أظهش  الةاائج  ج د م  الغطاء الةلات  اغي, ا ال

الت بة  انع اط  ملية صةا ة الةال  لى الغطاء الةلات  را الةال  تل ث 

 كشك   .


