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Abstract  

    Change in structure of land surface can affect atmospheric boundary layer and 

formation of internal boundary layer. This will change shear stresses and turbulent 

boundary layer. Change in low level wind shear and turbulent can affect air craft 

performance and has potentially adverse effects on flight safety during landing and 

taking-off stages. In this study, change in land area around Baghdad Airport and its 

effects on structure of boundary layer and radix layer through summer season (July 

from years 1985 and 2014) is examined. The examination is done through 

atmospheric data of radiosonde (at altitude more than 1500 m) and remote sensing 

by Landsat 5 and 8 images (circular region around airport has radius 3.250 km and 

the airport is considered the center of this circle). From analysis of hourly wind 

speed and temperature profile with height observed by radiosonde, change in 

convective radix layer can be determined at this period resulted from change 

structure of boundary layer depending on characteristic of landcover used in 

supervised classification. Building area increases from 14% in 1985 to 41% in 2014. 

These results enforced by positive values of built up index BI, that showed a 

decreases in 2014. All these elements changed convective radix layer from less than 

500 m in summer 1985 to more than 700 m. There is a large fluctuation in radix 

layer height depended on convective and friction velocity at 2014 data. Thus indirect 

change in structure of convective layer will  affect  navigation movement of 

Baghdad International Airport.    

     

Keywords: Built Up Index, Radix Layer, Convective Layer, Remote Sensing, 
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تأثير تغير مؤشرات التوسع الحضري باستخدام )التحدس النائي( على ارتفاع طبقة الرادكس الحملية 

 حول مطار بغداد ) العراق(
 
ذاري ابراهيمنغم *, احمد فتاح حدون   
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  الخلاصة 
يسكن أن يؤثر التغيير في بشية سظح الأرض عمى الظبقة السحاددة الجهية وتذكيل طبقة محاددة داخمية ،     

وىذا سيؤدي إلى تغيير اجياد القص وتغير الاضظراب في الظبقة السحاددة. يسكن أن يؤثر التغيير في مدتهى 
يكهن لو تأثيرات واسعة عمى  قص الرياح السشخفض والاضظراب عمى أداء وحركة الظائرة ومن السحتسل ان
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سلامة الظيران أثشاء مرحمتي اليبهط والإقلاع. في ىذه الدراسة ، تم تقييم التغير في مداحة الأرض حهل 
مظار بغداد وتأثيره عمى تركيب الظبقة السحاددة وطبقة الرادكس الحسمية خلال فرل الريف  )تحديدا شير 

متر( بالإضافة  5111ت الراديهسهند )الى ارتفاع يرل الى ( من خلال بيانا4152و  5891تسهز من عام 
)في مشظقة دائرية حهل  9و  1الى بيانات الاستذعار عن بعد باستخدام صهر الفزائية للأقسار لاندسات 

كم ، ويعتبر برج السظار مركزًا ليذه الدائرة(. من خلال تحميل السقظع العسهدي  0.411السظار يبمغ قظرىا 
الرياح ودرجة الحرارة السرصهدة من خلال الراديهسهند ، يسكن تحديد التغيير في طبقة الرادكس  الداعي لدرعة

الحسمية  في ىذه الفترتين الشاتج عن تغيير في تركيب الظبقة السحاددة اعتسادا عمى خرائص غظاء الارض ، 
٪ في عام 25دادت إلى واز  5891٪ في عام 59حيث بين الترشيف السهجو ان مداحة الاراضي السبشية كان 

، حيث ىشالك تشاقص لمقيم السهجبة ليذا السؤشر خلال  BI. ىذه الشتيجة تم تعزيزىا من مؤشر البشاء  4152
. كل ىذه العشاصر يسكن ان تغير طبقة الرادكس الحسمية الحراري وتؤدي الى زيادة ارتفاعيا من 4152سشة 

، من ناحية اخرى وجدت  4152متر في تسهز  011إلى أكثر من  5891متر في تسهز  111أقل من 
ارتفاع طبقة الرادكس اعتسادا عمى الدرعة الحسمية الحراري والاحتكاك خلال  الدارسة ان ىشاك تذبذب كبير في

، ان التغير الغير السباشر في تركيب الظبقة الحسمية لمرادكس سهف تؤثر عمى حركة السلاحة في  4152تسهز 
 بغداد. مظار

 

1. Introduction 

       Urbanization known as conversion of land to use by human being. This associated by 

growth of population and economy. This conversion has a great impact on climate because 

building and road cover absorbed large rate of solar radiation at daytime and released at 

night[1]. Therefore, urban areas record high temperature compared with surrounding rural 

area. This is called urban heat island. Interaction between land and atmosphere can change 

condition of lower atmosphere. This effect can extent to few thousand meters and related to 

response directly to surface forcing, called Atmospheric Boundary Layer (ABL) [2][3]. 

Motion in ABL have various scales, but turbulent scale conveyance plays an vital part in 

diurnal differences of meteorological elements[4]. This turbulent make as bridge to exchange 

heat, moisture, energy and particulates substances between ground and air, and mixed multi 

layers such as troposphere, lithosphere and biosphere [5]. ABL can be categorized according 

to its thermodynamic properties and turbulence characteristics into three types: unstable, 

neutral, and stable. Surface heated by sun creates an atmospheric unstable stratification above 

ground and develops an unstable boundary layer. In this situation turbulence really active due 

to effort prepared by buoyancy[6]. In unstable boundary layer, thermal bubbles are considered 

basic to form turbulence and make meteorological elements nearly uniform through vertical 

profile distribution in atmosphere. Because importance of thermal bubbles ABL, it is 

sometimes called convective boundary layer or mixed layer[7]. When lower atmosphere 

keeps neutral stratification, ABL called neutral boundary layer, when convective layer be 

ignored. The stable boundary layer is formed by radiative cooling of surface with an inversion 

layer at night[8]. In aviation, convection currents can cause vibration in airplane flying at low 

altitudes in warmer weather[9]. In a low flight over changing surfaces, pilot will face updrafts 

over pavement or barren places and downdraft over vegetation and water. Ordinarily, this can 

be avoided by flight at higher altitudes[10]. Convection currents also cause difficulty in 

making landings, as they affect rate of descent, for example, a pilot flying a regular glide 

frequently tends to land short of or overshoot intended landing spot, depending on presence 

and severity of convection currents[11]. Convective current depends on depth of convective 

layer, its type, land surface underline, and overall elevation of convective boundary layer 

(below 2000–3000). While elevation of stable boundary layer is no more than 500 m [12]. 

The height of boundary layer depends on Topographical location, weather and climate 

circumstances, and modifications underlying surface, all intensification complication 
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boundary layer height [13]. There are many studies covered convective boundary layer in 

Baghdad city (Iraq) by using radiosonde. For example, Al-Shamary Hussein Ali Hatam 2006 

estimated mixing height (zi) over Baghdad Airport by using radiosonde data of wind speed 

and temperature for upper atmosphere at times 00.00 GMT and 12.00 GMT. Results showed 

decreasing (zi) near surface greater than adiabatic laps rate and gradually reaching dry 

adiabatic laps rate (- 0.98 C˚ per 100 m). The decreasing of temperature (dT/dz) during 

summer months were (2C˚ – 2.5 C˚) per 100m while decrease of  (1C˚ – 1.5 C˚) per 100m 

were observed during winter months. Mixing height during winter months reaching value of 

(364 m) on January, whereas mixing height (zi) reaching  its max value during Summer time 

with height of (2297 m) on July[14]. Huda Majeed Mohammed Al-Hasnawi studied 

characteristics of the convective mixed layer which including the Radix Layer (RL) and 

Uniform Layer UL, and applied RL similarity equations for wind profile using Radiosonde 

data of wind speed for upper atmosphere at 12:00 GMT for height more than 2000 m in the 

year 1987. Wind profile showed that RL differs from run to run and it is in the range of (300-

400)m while wind speed within the UL is about (3-10)m/s with more frequent in the range of 

(6-8)m/s [15]. Nagham Abbas 2011, studied spatial distribution of boundary layer height 

above Iraq map through the period from 1989-2009 using data from European Center for 

Medium-Range Weather Forecast (ECMWF). Noting that there is a strong linear relationship 

between monthly average of boundary layer depth and monthly averages of air temperature 

with values range between 0.889-0.960 as a linear correlation coefficient [16]. Haraj S. A. and 

Al-Jiboori M. H. calculated Roughness length parameters and urbanization in Baghdad city in 

2019 by ultrasonic anemometer installed at Mustansiriyah University building. Results 

showed ranges of variable heights of rough elements zh (9.2-13.8)m, zero distance height zd 

(4.3- 8.1) m and roughness length zo (0.24-0.48)m [17]. In other hand, Hildebrand, P. H., & 

Ackerman, B. dealt with effect of urban area on convective boundary layer by using aircraft. 

The study found the best conditions to study this case is at undisturbed weather conditions 

and low wind speed, where urban effect on turbulent profile for heat, moisture, momentum 

and turbulent intensity is very clear [6]. The aim of this study is to evaluate effect of change 

in urban roughness on the convective profile of radix layer and mixed layer around area of 

Baghdad Airport by using upper meteorological data (radiosonde) and satellite images data.      

2. Location: 

     Region of Study covered Baghdad International Airport and its surrounding area. Baghdad 

Airport bounded Baghdad’s city center and located in the south-west of Baghdad city center. 

Figure 1 shows boundary map of Baghdad city center. This photo is requested from sentinel 

satellite at resolution 10 m and composite bands 4 3 2 in Aug. 2020. Regional extend of 

Baghdad Airport bounded by longitude from 44.15 – 44.55 and latitude 33.45 – 33.134 

(Figure 2). This figure extracted from part of Figure 1. Data used were obtained from weather 

station located in area near official Baghdad International Airport. Latitude and longitude of 

airport station is 33.14N and 43.34E respectively, and elevation from sea level about 33 m. 

This station have long archives of recorded data considering Baghdad province and its 

surrounding. It is located about 16 km west of Baghdad downtown. 
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Figure 1- Satellite composite image (bands 4, 3, 2) from sentinel show Baghdad City center 

and international Baghdad Airport 

 
Figure 2- Baghdad International Airport region and its surrounding extracted from Figure -

1(yellow color) 
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3. Data: 

   Data sources of this study are divided into two parts. First source is atmospheric vertical 

profile to describe convective radix layer. Second source is monitoring land use of earth 

surface of airport’s surrounding region. The second source is used as proceeding to draw 

relationship of effects of boundary layer convection through long period.   

3.1 Radiosonde data: 

    The Radiosonde is a consumable, balloon-borne device that deals with vertical profile of 

meteorological elements and communicates with a ground based processing station, Figure 

(3a). Vertical profiles are characteristically observed twice a day and are reprocessed in global 

weather observing system providing inputs to numerical forecast models. The radiosonde 

sensor package usually deals with variation of altitude for temperature, humidity, and pressure 

as the balloon ascends from land or ocean surface to altitudes up to about 30 km (a pressure 

about 11 hectopascals, hPa) [18]. Radiosonde releases in Baghdad Airport is not continuous 

but there is an old data started in 1983. In this study, year 1985 and 2014 at 12 GMT are 

selected to monitor changes in convective boundary layer at radix region. All these data are 

from Iraqi Meteorological Organization and Seismology (IMOS). Radiosonde data in 2014 

are obtained by help of Win9000 software. It is provided in a form of variable levels and 

processed in many screens. Figure 3b, shows temperature and humidity profile with time 

released and pressure in millibar. This software’s screen does not have vertical height, thus it 

needs to transfer pressure data to height by hydrostatic equation [19]: 

                                                                    
 

 
     

 

  
 ,                                             (1) 

Where    distance height in meter,    temperature measured at level height, a=constant 

equal to 0.0342 k/m,  =pressure at height Z,   =pressure at sea level 

 

 
Figure 3- (a) Composition parts of radiosonde to monitor weather profile, (b) screen in 

program Win9000 to displace data, used in radiosonde weather station. 

 

3.2 Satellite images data  

Data also obtained from satellite images Landsat 8 and Landsat 5, (Landsat 8 is used because 

Landsat 5  is stopped working by the end of 2013). The two satellites reprocessed to monitor 

any change in urban area through period from 1985 to 2014 concerning Baghdad International 

Airport and surrounding area. Most images obtained at summer months where sky is clear and 

cloud rate is nearly zero. 

4. Methodology:   

4.1 Urbanization index: 

     There are many techniques that comprise improvement of different indices to enhance a 

precise built-up area and determination of optimal threshold level to distinct built-up areas 

(a) (b) 
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from other land cover types. Common indices for representing built-up and other land cover 

types in urban areas, such as the Normalized Difference Built-Up Index (NDBI) and 

Normalized Difference Vegetation Index (NDVI). These indices use  short wave infrared 

(SWIR), near infrared (NIR), and infrared waves (RED) to calculate built up area index (BI). 

This specified urban areas expansion according to the equations [20]. 

NDBI=  (SWIR-NIR)/(SWIR+NIR)                               (2) 

NDVI=  (NIR-RED)/(NIR+RED)                                   (3) 

BI=NDBI-NDVI                                                              (4) 

SWIR: short wave radiation taken Bands number 6 and 5 in Landsat 8 and 5 respectively for 

NDBI.  

NIR: near infrared radiation taken bands number 5 and 4 for Landsat 8 and 5 respectively for   

NDBI, but taken 5 and 4 bands for Landsat 8 and 5 in NDVI.      

RED: Infrared radiation taken bands numbers 4 and 3 in Landsat 8 and 5 for NDVI 

4.2 Effect of roughness length (urban area) on boundary layer structure: 

Roughness construction can mainly affect atmospheric boundary layer through two methods: 

4.2.1 Mechanical effect:   

When air flow over a rough surface, following layers usually recognized, see Figure 4:  

1) A Roughness Sublayer (RS): in this layer, wind speed is horizontally inhomogeneous, 

because airflow influenced by the discrete irregularity elements.  

2) A Inertial Sublayer (IS): in this layer flow is horizontally homogeneous and wind varies 

only with height (z).   

The depth of the RS is dependent on surface geometry, typically its height have 2-5 times the 

height of roughness elements. In Roughness Sublayer and below the height of the elements 

themselves there exists a canopy layer, where air flow is inhomogeneous distributed. The 

shear stress  in the RS profile also distributed in horizontally Inhomogeneous. This case 

differs in the Inertial Sublayer (IS) overhead, where shear stress is nearly constant with height 

(10%) and horizontally homogenous, see Figure 4 [21] [22]. Thus roughness element is 

effected in mechanical pattern on horizontal wind movement. 

 
Figure 4- Wind shape above an irregular surface, consist from Roughness sublayer and 

inertial sublayer. zh is refer to the roughness element height, U/Uref  refer to normalized x-axis, 

where Uref reference surface wind. 

 

4.2.2 Convective effect: 

Field experiment data and numerical simulations show that in urban area penetration of mixed 

layer is the greatest over vital part of the city. Difference in buoyancy convection between 
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urban area and its surrounding will make convergent flow near urban center and divergent 

outflow in upper part of the mixed layer and below upper inversion height. In addition to that 

large scale eddy motions and inversion waves can created from different change in turbulent 

structure from being shear dominated over outer part of urban area to plume dominated near 

urban center. Buoyancy and turbulence driven atmospheric circulations are influenced by the 

following factors: (1) difference in heat flux between urban and rural areas; (2) background 

stratification, which is indicated by buoyancy frequency and (3) urban morphology such as 

diameter of built up region of urban area, roughness of urban area (defined by zo), building-

area concentration and construction frontal area density[23]. There many terms responsible 

for define turbulent structure in urban area such as friction, Deardorff velocity, radix, and 

mixed layer height.   

4.3 Friction and Deardorff Velocities: 

Friction velocity known as turbulent velocity of boundary layer and given as[24]: 

           (
 

  
)    (

 

 
)                                               

Where k is Van Karman’s constant equal to 0.4, z0 is the roughness length, z/L is the 

atmospheric stability parameter.     Wind speed at height z,     correction factor depend on 

the stability consider as z/L, thus[25][26]:   

If atmospheric condition is unstable and -2 ≤ z/L ≤0  
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In neutral condition, its taken values:  

                  ,                                                                        

Parameter    refer to non-dimensional wind shear its function of stability parameter z/L.  

In other hand w* known as Deardorff velocity, it is defined as: the convective velocity that 

measure of lifted thermal current that responsible for vertical transport for the element 

founded in the surface layer and mixed layer, it’s given in equation[19]:  

       *
 

 
       ̅̅ ̅̅ ̅̅ +

 

 
                                                     

There is a relation between Monin–Obukhov Length L, and friction velocity given as[26]:  

    
  

 

 
 

    
     ̅̅ ̅̅ ̅̅ ̅̅                                                                  

Where, g is earth acceleration gravity, T average air temperature in C
0
, and     ̅̅ ̅̅ ̅̅  is sensible 

heat flux. From this equation and w* equation new equation resulted:  

   
 

 
  

  

  
                                                              

      is the altitude of the convective mixed layer, mixed layer define as a height reach to 

middle entrainment layer that represented by thermal inversion,      can calculated from 

equation [27]:  

       
  

| |
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f is Coriolis parameter equal to 8.02 * 10
-5

 for Baghdad city and C is constant and equal to 

0.25 for unstable condition. 

4.4 Radix layer height: 

Radix layer known as the height where the vertical change in horizontal wind is equal to zero, 

( 
  

  
  ), radix layer can be calculate from equation[28][29]: 

        
  

  
                                                                      

Where   و    is experimental constant, can be estimated for Baghdad city from applying non-

linear power regression, on data between non-dimensional wind speed and non-dimension 

height and find best curve for this data, thus constant value of E=0.52±0.019  and  B = 0.61± 

0.029 [18].   

 5. Result and Discussion   

5.1 Urban area Change around airport: 

In this study, change in topography is analyzed by remote sensing satellite image to test its 

effect on structure of boundary layer height over international Baghdad Airport area. Two 

scenes images from Landsat 5 and 8 were taken in this analysis in July 1985 and 2014. All 

images were downloaded from USGS. Circular shape file was created by ArcGIS to cover 

area of study (Baghdad Airport and surrounded area) Figure 2. Center shape file of this 

circular location of atmospheric weather station where radiosonde is released. Radius of this 

circular area is 3.250 km, Figure 5a. Circular extracted area around Baghdad International 

Airport is created by false color composite of bands 7, 4, 2 for Landsat 5 and bands 7, 5, 3 for 

Landsat 8 images, Figure 5 (b and c). These composite images can be used to show accurate 

rate of change in land use but it gives area of vegetation and also change in land area included 

increase in urban area change. Landsat images resolution is 30 m. This may not show clear 

features of land cover, thus clipping composite natural color for the same area from Sentinel 

2b, Figure 5a, is used for comparison with other images in 5b,c. Composite false color of 

Landsat is used in processes of supervised classification for about 400 selected sample and 

four classes: green land, moist land, dry land, and building used in the classification, Figure 

6(a,b). In this classification building areas increased from 18% at July 1985 to 41% at July 

2014. This couponed with decreases in green land from 29% to 21%.  Normalized Difference 

Built-Up Index (NDBI) and Normalized Difference Vegetation Index (NDVI), built up Area 

Index (BI) using two images scene for Landsat 5 and 8 to study change in area of land cover 

resulted from urban area increases, Figure 7 (a,b).  This figure contains two images scene, one 

on 20-July-2014 taken by Landsat 8, and second from Landsat 5 taken on 21-July-1985. 

Value of NDBI of Landsat 8 image has a range from -0.398 to 0.258 but Landsat 5 image in 

1985 has a range from -0.329 to 0.571. The decreases in the positive value for NDBI is due to 

increases in other land use/land cover categories especially bare soil ,for example. While 

negative values range in 1985 is larger because the decrease in other land used/land cover 

categories particularly Agriculture.   

5.2 Calculated Friction and Convective Velocity 

Convective Radix layer height can be estimated by two methods. First, representation of 

vertical temperature profile. Second, from calculation of radix layer by Monin–Obukhov 

length. In the first case, temperature observations are needed at different heights above airport 

area in July 1541 and 2014 for comparison. Wind speed is very important index also refer to 

effect of change in surface area. It is difficult to represent all day’s data, thus average of each 

layer height about 100m is taken in comparison, see Figure 8. To determine radix convection 

layer, we need to know the weather factors such as wind speed and temperature with altitude. 

The method to calculate height of radix convective layer depends on these factors in the first 

place. In this study, the focus was on summer, specifically July of years 1985 and 2014, 

Figure (8a,b), It shows behaviour of vertical section of change in wind speed and temperature 
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with altitude, in addition to a comparison between behaviour of these factors during these 

years and knowing difference in performance of these factors with altitude up to 1500 meters 

within Baghdad Airport area. During year 1985, temperature decreases from 41.8 at the level 

of the earth’s surface to 25.7 C, at a height of 1500 meters with a standard deviation rate of 

1.4 Celsius. For July 2014, temperature is greater and reaches 42.4 Celsius when it rises. 

 

Figure 5 - Show circular area around Baghdad Airport at (a) composite natural color for 

sentinel image taken at 3-8-2020, (b) composite false color image for Landsat 5 at July 1985, 

(c) composite false color image for Landsat 8 at July month 2014. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 - Show circular area around Baghdad Airport supervised classification composite 

color image at (a) Landsat 5 and (b) Landsat 8 image. 

 

The average is 100 meters, and it reaches 28 C at an altitude of 1500 meters, with a data 

dispersion of up to 3 degrees. Regarding wind speed during July 1985, there is a decrease in 

wind speed with altitude from 0 to 200 meters, and wind speed ranges from 0.4 meters / 

second to 9 meters / second, on average, for each altitude from level of 100 meters to 1500 

meters. 

 

 

 

(c) (b) (a) 

        

(a) (b) 
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Figure 7- Show circular area around Baghdad Airport, normalized difference built up index 

(NDBI) applied at two images scene for Landsat 5 and 8 images at (a) Landsat 5 and (b) 

Landsat 8 image. 

 

The wind speed is homogeneous after the height of 250 meters, and its value ranges between 

8 to 8.5 (m/s). Deviation and dispersion from average increases for each level of upper 

atmosphere with increase in height until it reaches 3.5 meters at the height of 1500 meters. 

Wind speed during July 2014, and by finding rate for each layer of atmosphere for every 100 

meters, we find that there is a fluctuation and change in wind speed through levels of upper 

atmosphere layers as in the figure. This change in rate is accompanied by a change with the 

standard deviation of each layer of Atmosphere where the standard deviation ranges from 2.2 

m/s to 3.3 m/s, and the highest velocity at 900 meters is about 9 m/s, Figure 8b. 

 

 
Figure 8- Average and standard deviation at July from 1985 to 2014 for (a) temperature 

profile and (b) wind speed for area of airport 

 

 5.3 Radix layer height: 

Convective radix layer can be calculate according to equations from 3 to 10 where equation 

10 used to calculate convective radix layer depending on the rate of (u*/w*) friction to 

convective velocity. Also the value of mixed layer height. Figure 8a,b shows the relationship 

      

(a) (b) 
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between convective radix layer height with stability z/L . In both cases there is a decreases in 

the unstable with height. There is a decreases in unstable case from -60 at 200 m to near 

neutral condition z/L reach to 0 at height z=1400 m at July 2014. While in July 1985 it 

decreases from -40 at 100m to near neutral z/L  equal to 0 at height 1400 m. The stability 

condition affected  the convective radix layer height. In 1985 there was a constant value 

between 150 200 m, fig 9a. In 2014 there was a change between 120-180 meter, fig 9b. 

Overall, there is a large fluctuation in the value of convective radix layer at 2014 because 

large change in convective velocity and friction velocity due to large change in land cover this 

will be represented in the next paragraph.    

5.4 Effect of change in urban expansion on radix layer height:    

It is known that there is a change in land cover because of increased human activity. Change 

in land cover will affect structure of atmospheric boundary layer and turbulent structure over 

land. Change in roughness of area of Baghdad Airport is very important because most airport 

landing and layout happened in this area, thus turbulent structure will affect this process in 

active case. Figures below show that there is a significant change in land cover by decreases 

Greenland and increase building area and dry land. Turbulent constructed from eddies and 

shear stress because increases roughness area land and expanded fetch in the cases condition 

wind speed is very large while in condition where wind speed is small less than 3m/s. 

turbulent created by plume convective because these area heated more than other and will be 

create convective plume lifted in air and increases mixed layer height and turbulent in this 

layer. Studying the change in mixed layer resulted change in land cover is very important to 

civil planning depending on direction of airplane landing.    

  
Figure 9- Relationship between radix layer height and stability by Monin–Obukhov through 

the height profile at (a) July 1985 (b) July 2014. 

 

6. Conclusion: 

The boundary layer is considered as a portion of atmosphere that is straight influenced by 

surface. Modification in air above surface requires period from 30 minutes to hour. This 

change include friction velocity, humidity and also air pollution. The heterogeneity in Earth’s 

surface means that airflow is frequently facing variations in surface roughness. Many 

researches dealt with belongings of these alterations and shown the formation of an internal 

boundary layer. Exchanging shear stresses and the turbulent reply to such a change. Change in 

land use around Baghdad International Airport through increases urban area may change 

physical properties of the air above. This study concentrated on effects of change in 

convective boundary layer (radix layer height) resulted from change in natural surface area 

determined by observation from remote sensing, satellites images, and radiosonde at nearly 25 

years. This will give information on the vertical profile of turbulent that is very benefit to 

safety management of airport navigation during landing and take-off stages of airplanes. The 
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period of study is in summer season in July where there is large increase in temperature and 

heating surface to high temperature and most of the heat is stored in building area. This heat 

released to air to constrict air plumes raised to high level and make turbulent in addition to the 

turbulent resulted from wind shear and friction.  
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