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ABSTRACT 

The present study highlights the effects of medium fuel oil (MFO) on the chemical, physical 

and mechanical properties of clay soil samples (disturbed and undisturbed) obtained from the 

site of the electrical power plant in the campus of the University of Baghdad at Al-Jadriah 

distract in Baghdad/Iraq. The soil sample has classified according to the unified soil 

classification system (USCS) as CL and described as lean clay of low plasticity. The medium 

fuel oil is an industrial wastewater disposed as a byproduct from the fuel used in the electricity 

power plant. The soil samples are artificially contaminated with two percentages of medium 

fuel oil, 10 and 20 % in related to the dry weight of soil. The soil samples had mixed with the 

contaminant (MFO) by the hands and then left for 4 days for homogeneity. A series of 

laboratory tests are conducted on both natural and artificially contaminated soil samples to 

measure the effects of medium fuel oil on the chemical, physical and mechanical properties of 

soil samples. The results of tests showed that the medium fuel oil has significant impacts on 

some properties of soil and slight effects on the others. Increasing the percentage of 

contaminant causes a slight decrease in the liquid limit and particle size distribution; on the 

other hand, it causes a considerable increase in the consolidation parameters and decrease in 

shear strength parameters. Also, there is a slight change in the chemical composition of soil 

samples. 

Keywords: Industrial wastewater, fuel oil, soil contamination, geotechnical properties, clay 

soil.  
 

 طينيةوقىد النفط على الخىاص الجيىتقنية للتربة ال اتتحري تأثير
 

 زينب عبذالكريم

 طاٌبت ِاصغخ١ش

  لغُ إٌٙذعت اٌّذ١ٔت

 صاِعت بغذاد

 د. مهذي عبيذ كركىش

 اعخار ِغاعذ

  لغُ إٌٙذعت اٌّذ١ٔت

 صاِعت بغذاد
 

 خلاصـــــــــــةال

اٌى١ّ١ائ١ت ٚاٌفش٠ائ١ت عٍٝ اٌخٛاص ( MFO)ِخٛعظ اٌىزافت ٚلٛد إٌفظ اٌذساعٗ اٌحا١ٌٗ حغٍظ اٌضٛء عٍٝ دساعٗ حار١ش 

ٌخ١ٌٛذ اٌطالت  اٌضادس٠ت ِحطت ِٓ ٚاٌخٟ حُ اٌحظٛي ع١ٍٙا  ٌّٕارس اٌخشبٗ اٌط١ٕ١ٗ اٌّشٛشٗ ٚاٌغ١ش ِشٛشٗٚاٌّىا١ٔى١ت 

حُ حظ١ٕف اٌخشبت عٍٝ اعاط ٔظاَ حظ١ٕف اٌخشبت اٌّٛحذ . فٟ ِذ٠ٕت بغذاد/اٌعشاق /اٌضادس٠تاٌىٙشبائ١ت فٟ ِضّع صاِعت بغذاد

(USCS( اٌٝ حشبت ط١ٕ١ت ضع١فت ِٕخفضت اٌٍذٚٔت )CL .)ٛ٘ اٌزٞ ٠طشط وٕاحش عشضٟ ِخٛعظ اٌىزافت ٚٚلٛد إٌفظ  اٌٍّٛد

ح٠ٍٛذ اٌخشبت ِخخبش٠ا ٚرٌه عٓ طش٠ك خٍظ اٌخشبت ٠ذ٠ٚا ِع اٌٍّٛد  . حُِحطت ح١ٌٛذ اطالت اٌىٙشبائ١تاٌٛلٛد اٌّغخخذَ فٟ ِٓ 

(MFOٓبٕغبخ١ ) (ٚصْ اٌخشبت اٌضافت. بعذ اْ خٍطج اٌخشبت ص١ذا ِع اٌٍّٛد ٚبعذ اٌخأوذ ِٓ حضأظ حٛص٠ع 20ٚ  10 ِٓ % )

اٌى١ّ١ائ١ت ٚاٌف١ض٠ائ١ت اٌٍّٛد فٟ اٌخشبت حشوج ٌّذة اسبعت ا٠اَ فٟ حافظاث ِغٍمت ٌذساعت حأر١ش اٌٍّٛد عٍٝ اٌخٛاص 

اظٙشث ٚا١ٌّىا١ٔى١ت ٌٍخشبت ِٓ خلاي اصشاء اٌفحٛطاث اٌخم١ٍذ٠ت ٌم١اط حٍه اٌخٛاص. ِٚٓ خلاي ٔخائش اٌفحٛطاث اٌّخخش٠ت  

ص٠ادٖ ٔغبٗ اٌٍّٛد أْ  ٌٗ حار١ش وب١ش عٍٝ بعض اٌخظائض ٚحار١ش ل١ًٍ عٍٝ خظائض اخشٜ.( MFO)اْ اٌٍّٛد اٌظٕاعٟ 

فٟ  ص٠ادة غببج فٟاٌٍّٛد ح تاْ ص٠ادٖ ٔغب ٚحضُ اٌحب١باث. تٚاٌٍذٚٔ تحذ اٌغ١ٌٛ عٍٝ ل١ُار١ش طف١ف ادٜ اٌٝ ر تخشباٌفٟ 

 . تاْ ٕ٘ان حغ١ش فٟ اٌخٛاص اٌى١ّ١ائ١ٗ ٌع١ٕاث اٌخشب ضاٚلذ ٌٛحع ا٠ .تاٌمض ٌٍخشبٔمظاْ فٟ ِعاِلاث الأضّاَ ِٚعاِلاث 
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 .اٌط١ٕ١ت, اٌخشبت اٌخٛاص اٌض١ٛحم١ٕت ,حٍٛد اٌخشبت, إٌفظٚلٛد  ,اٌٍّٛراث اٌظٕاع١ت اٌغائٍت: الكلمات الرئيسية

 

1. INTRODUCTION 

     The rapid development of industrialization and urbanization generate much higher quantities 

of wastewater, solid wastes and gaseous wastes that resulted in polluted environment 

intentionally or unintentionally. These wastes do not pollute the air or water only also the soil is 

being polluted. Soil contamination is not harmful for the groundwater only also the occurrences 

of contaminants in soil above a certain level cause loss some of the geotechnical soil properties. 

Consequently, this led to the detriment of structures constructed on/in it due to that alteration in 

the geotechnical properties of soil. This alteration resulted in loss some of the bearing capacity 

of the soil and increase in the settlement of the foundation under the structure which causing 

loses the function or failure of the structure Rahman et al. 2010. Therefore, it is important to 

determine the effects of the soil contamination on the foundation of the existing structure. 

    The most common soil contamination are fertilizers, pesticides, petroleum hydrocarbon, 

heavy metals, volatile organic compounds and organic compounds. These contaminants 

produced from the oil fields, thermal power stations, or in most cases results accidently from 

the spill oil during the transportation as leakage from the pipelines and storage tanks or during 

oil drilling processes. Hydrocarbons have significant effects on the geotechnical properties of 

soil and due to the volume and the quantities resulted from the industrial wastewater is larger 

than other wastes. The attention of researchers was focused on investigated the effects of 

contamination of industrial wastewater on the engineering properties of soil. Abdul Rasol, 

1999 investigated the influence of kerosene contamination on the geotechnical properties of 

clayey silt soil. The results showed significant effects for kerosene on the physical properties, 

parameters of consolidation and shear strength of soil. 

    Khamehchiyan et al., 2007 investigated the geotechnical properties of clayey and sandy soil 

samples contaminated by crude oil. The results indicated a noticeable reduction in the shear 

strength, the dry density, optimum moisture content and Atterberg’s limits by increasing the 

content of crude oil in the soil. Karkush et al., 2013 investigated the effects of four types of 

contaminants on the geotechnical properties of clayey soil. The contaminants are kerosene, 

ammonium nitrate, copper and lead, each of them was mixed with soil in two percentages (10 

and 25) %. The results showed diverse effects of these contaminants on the geotechnical 

properties of clayey soil. Karkush and Resol, 2015 investigated the geotechnical properties of 

sandy soil synthetically contaminated with four ratios of industrial wastewater. The soil 

samples were contaminated synthetically with industrial wastewater by (10, 20, 40 and 100) % 

of solution used in the contamination process. The results showed diverse effects of industrial 

wastewater on the geotechnical properties of a sandy soil sample. George et al., 2015 

conducted experimental work to study the effect of diesel engine oil on the geotechnical 

properties of soil. The results showed that the addition of diesel engine oil has diverse effects 

on the geotechnical properties of the studied soil samples.  

    Bala et al., 2015 investigated the chemical characteristics of eight soil samples from 

Bangladesh. They studied effect of the contaminated on the salinity, organic content, chloride, 

pH, alkalinity, conductivity and moisture content. Karkush and Abdul Kareem, 2016 

investigated the geotechnical properties of clayey soil samples contaminated by industrial 

wastewater. The soil samples had artificially contaminated with four ratios of industrial 

wastewater disposed as a byproduct from thermal electricity power plant, also Karkush and 

Altaher, 2017 investigated the effects of total petroleum hydrocarbons on the geotechnical 

properties of clayey soil samples contaminated in the field. The results showed diverse effects 
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of industrial wastewater on the geotechnical properties of a clayey soil sample. The present 

study is a trial to determine the effects of the medium fuel oil (MFO), a byproduct effluent 

from fuel station of supply the electricity power plant in Al-Jadriah district on the geotechnical 

properties of lean clay soil by conducting an efficient laboratory-testing program on intact and 

contaminated soil samples. 

 

2. INDUSTRIAL WASTEWATER AND SOIL CONTAMINATION  

    Industrial waste, refer to the wastes generated from the production of industrial activates and 

resources treatment and development. The industrial wastes can be solid wastes, semi-solid 

wastes, wastewater and gaseous wastes that are not permitted to discharge into the 

environment. The solid wastes are classified into organic and inorganic wastes based on their 

mineral composition and into hazardous and nonhazardous wastes base on pollution 

characteristics. Because many industrial wastes hold hazardous characteristics, they usually 

receive special attention. Large quantities of industrial wastes are generated every year due to 

growing of industrial activities. All these are harm to the human being health and the 

environment components. In general, industrial wastes are classified into the following major 

types Li, 2004 and Shi, 2004: 

 

a) Metallurgical industry; 

b) Electrical power industry; 

c) Chemical industry; 

d) Light industries; 

e) Industrial solid wastes such as metal dross, plating sludge, construction wastes and slag 

from processing in other industries.  

 

    Contaminated soil with percentages above a certain level will affect the geotechnical 

properties of soil. Soil contamination usually results from the percolation of wastes from the 

sanitary landfills or percolation of contaminated surface water to subsurface strata, leakage 

from underground storage tanks and pipes, leaching of waste direct from of industrial wastes 

and application of fertilizer and pesticides to soil. The contamination of soil is not challenge for 

the environmental specialists only, but also cause a deterioration of geotechnical properties of 

soil. Cohesive soils are electro-chemically active and affected largely by wastes Rehman et al. 

2007 and Elisha, 2012. The flow of contaminant in the soil or in water depends on many 

factors such as the permeability of the soil and adsorption properties of the soil solids 

Nudelman et al. 2002. The extent of contamination in the soil depends on the properties of soil 

and chemical composition of the contaminant Fine et al. 1997. However, contaminated the soil 

occurrence as mentioned earlier by different ways also have different concentrations 

consequently will affect the geotechnical properties of soil. 

 

3. STUDY AREA 

    The industrial wastewater and soil samples have obtained from the study area. The study 

area is the site of electrical power plant of Al-Jardiah in the campus of the University of 

Baghdad in Baghdad city/Iraq of georeferencing coordinates, GPS (E: 44º 22' 49.833", N: 33º 

15'56.424") as shown in Fig. 1. A trial pit was excavated by using a mechanical shovel to reach 

the required depth of 2 m below the existing ground level. Two types of soil samples have 

obtained from this trial pit disturbed and undisturbed soil samples, the disturbed soil samples 
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were used to measure the effects of the contaminant on the chemical and physical properties of 

soil samples, while the undisturbed soil samples were used to measure the effects of MFO on 

the mechanical properties of soil. The soil samples put in airtight containers and labeled with 

necessary information then transported to the laboratory of soil mechanics. The field unit 

weight of soil measured according to ASTM-D2937-00 is 17.08 kN/m
3
 and the natural 

moisture content measured according to ASTM-D2216 is 20.77 % ASTM, 2003. The soil is 

contaminated with two percentages of MFO (10 and 20) % in related to the dry weight of soil 

sample in the laboratory. The MFO has mixed with the soil by hands and the soil left for 4 days 

to allow chemical reactions between MFO and mineral composition of the oil. The medium 

fuel oil (MFO) is a mixture of water 30.2 % and oil 69.8 %. The density and chemical analysis 

of MFO used in this work have tested according to ASTM, 2003. The results of these tests are 

given in Table 1. 

 

4. DRILLING AND SAMPLING  

   Disturbed and undisturbed soil samples were obtained from the study area. The soil samples 

used in this study are taken from a depth of 2 m below the existing ground level by using a 

shovel. The excavation process carried out by drilling a hole and then undisturbed soil samples 

were taken by using three Shelby tubes. The used Shelby tubes have a sharp end to reduce the 

disturbance of soil during the pushing of the Shelby tube into the soil. Shelby tubes were 

pushed vertically into the soil by using shovel and then the soil around the Shelby tubes was 

removed by using hand drilling to extract the tube easily, Shelby tubes were cleaned and the 

ends of the tubes were covered with wax to avoid the disturbance of soil samples and to keep 

the natural moisture content. Also, disturbed soil samples were obtained from the same depth 

by using hand drilling and put in plastic bags. Then, the soil samples were labeled with the 

necessary information and transported to the laboratory for conducting the experimental tests as 

shown in Fig.2  

 

5. EXPERIMENTAL WORK 

    A series of laboratory tests are conducted on the undisturbed and disturbed soil samples. The 

soil samples are mixed with two percentages of fuel oil 10 and 20 % in relative to the dry 

weight of the soil samples used in the contamination process. The soil samples were 

contaminated artificially through mixing the contaminant with the soil samples by hands in the 

laboratory. The soil samples kept mixed with contaminant for 4 days to allow chemical 

reactions between the fuel oil and mineral composition of soil. Then, the soil samples are 

prepared to measure the effects of the contaminant on the geotechnical properties of soil. The 

process of mixing the contaminant with soil is shown in Fig. 3. The contaminated soil sample 

then remolded according to the field unit weight and moisture content for testing the 

mechanical properties of contaminated soils Karkush et al., 2013; Karkush and Abdul 

Kareem, 2016. 
    The soil samples studied in this work have designated as follows: intact soil is MFO0, soil 

contaminated with 10 % of medium fuel oil is MFO1 and soil contaminated with 20 % of 

medium fuel oil is MFO2. The chemical properties of soil samples play an important role in the 

engineering behavior of cohesive soils. The chemical and x-ray diffraction tests were carried 

out on the disturbed intact and contaminated soil samples. The physical properties of soil 

samples measured in this work are specific gravity ASTM-D854, particle size distribution 

ASTM-D422 and liquid and plastic limits ASTM-D4318. The mechanical tests conducted on 
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the undisturbed intact soil samples and remolded contaminated, soil samples. The tests 

conducted to measure the mechanical properties of soil samples are 1-D consolidation test 

(ASTM-D2435), unconfined compressive test, UCT (ASTM-D2166) and direct shear test, DST 

(ASTM-D3080) ASTM, 2003; Head, 2006; Head, 1994 and Head, 1992. 
 

6. RESULTS AND DISCUSSIONS 

6.1 Chemical Properties of Soil 

     The results of chemical and x-ray diffraction tests conducted on soil samples are given in 

Tables 2 and 3. Sulfur trioxide increases with increasing the content of medium fuel oil, while 

the calcium oxide decreases with increasing the content of medium fuel oil, this reduction may 

be resulted from the participation of sulfate ions in a new reaction with the minerals of soil 

solids. Also, the value of pH increases with increasing the percentage of contaminants could be 

resulted from the accumulation of exchangeable bases such as Na or Ca in the soil, which 

causes a reduction in the exchangeable acidity and affect the cation exchange capacity. 

 

6.2  Physical Properties of Soil 

      The summary of physical properties of soil samples tested in this work is given in Table 4. 

Based on these results,  increasing the percentage of contaminant causes a significant decrease 

in the values of specific gravity due to the low density of contaminant, while this increasing in 

the percentage of contaminant lead to a slight decrease in the percentage of fine particles 

because of formation of soil clods. Also, in hydrometer test, the salts cover the soil particles 

will dissolve in the water and this action depends on the solubility of existing salts in the water 

as shown in Fig. 4. The liquid limit decreases with increasing the percentage of contaminants 

due to the participation of medium fuel oil in coating the surfaces of solid particles, but the 

medium fuel oil causes increased the plasticity of soil due to the viscosity of such contaminant. 

The first contact of the medium fuel oil was with the soil particles and not with the water due to 

the immiscibility of petroleum products with water. The liquid and plastic limits are the 

moisture contents where the soil will deform as liquid or plastic respectively. This was less 

when the percentage of medium fuel oil content increased, therefore, liquid limit decreases and 

plastic limit increases.  
 

6.3 Mechanical Properties of Soil  

     The results of mechanical properties of soil proved that for the contaminant has a 

considerable effect on the consolidation parameters and shear strength parameters. In the 

consolidation test, it was noticed a significant increasing in the coefficient of volumetric 

change (mv) and the coefficient of permeability (k) of soil sample MFO1 compared with that of 

the intact soil sample due to the rearrangement of the newly bonded soil particles into macro 

voids in the soil. However, for MFO2 the reduction in mv and k is less than that of MFO1 due 

to the presence of fewer voids as more bonded soil matrix was formed by higher fuel oil 

content in the contaminated soil. The results of 1-D consolidation tests are shown in Fig. 5 and 

Table 5. 

    The results of 1-D consolidation test experienced a significant increase in the compression 

indices and the void ratio by increasing the percentage of contaminants due to decreasing the 

percentage of fines as they were bonded to form pseudo-sand and sand sized particles that 

created large void space in the soil matrix. The medium fuel oil contamination causes reduction 

in the cohesion and angle of internal friction of intact soil. The lubrication property of fuel oil 
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lead to sliding the soil particles over others and consequently the weak bonding between the 

soil particles causes a significant reduction in the shear strength parameters of soil. A summary 

of shear strength tests is given in Table 5. The results of unconfined compressive tests showed 

decreasing the undrained shear strength, cu by 15.7 and 31 % in soil samples MFO1 and MFO2 

respectively. This reduction was corresponding to a large reduction in strain by 73 and 76 % for 

soil sample MFO1 and MFO2 respectively as shown in Fig. 6. 

    The results of direct shear tests showed a decrease in the value of cohesion of soil by 44 and 

66 %, but the angle of internal friction decreased by 18 and 33 % for soil sample MFO1 and 

MFO2 respectively as shown in Fig. 7. It’s noticed that medium fuel oil has more effects on 

cohesion rather than friction between soil particles. This behavior may be attributed to the 

coating of the surface of soil solids with MFO that causes a reduction in bonding between 

particles.  
 

7. CONCLUSIONS  

    The medium fuel oil has negative effects on the geotechnical of lean clay soil and these 

effects increase with increasing the percentage of MFO in the soil. Based on the results of this 

work by increasing the percentage of MFO in the soil, the following actions are noticed:  

1) Decreasing the specific gravity and liquid limit of soil, but there is slightly increase in 

plastic limit and also was noticed that the percentage of finer for the soil particles was 

slightly reduced which made the soil particles are coarser than in case of intact soil. 

2) The medium fuel oil causes increased the initial void ratio, coefficient of volume 

compressibility and coefficient of permeability with increasing medium fuel oil content 

in the soil. 

3) The effects of medium fuel oil on the shear strength parameters depend on the type of 

test and concentration of medium fuel oil in the soil.  

4) The direct shear test significantly affected by medium fuel oil and less effect was 

noticed in the soil samples tested by unconfined compressive test and unconsolidated 

undrained triaxial test.  

5) The results of unconfined compressive tests showed decreasing the undrained shear 

strength by 15.7 and 31 % and the corresponding strains by 73 and 76 % for soil 

samples MFO1 and MFO2 respectively.  

6) The results of direct shear tests showed decreasing the cohesion of soil by 44 and 66 % 

for soil sample MFO1 and MFO2 respectively.  
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Table 1. Density and chemical analysis of MFO. 

 

Industrial 

Wastewater 

Density 

kg/m
3
 

Concentration of Minerals 

Mineral ppm Mineral ppm Mineral ppm 

MFO 991.1 

Na 12.23 Pb 1.13 Cu 2.26 

K 10.11 Zn 77.66 Al 13.27 

Li 0 Si 21.09 Fe 88.26 

Mg 23.13 Cr 0.85 Mn 6.45 

Ca 1237.14 Ni 28.5 C 70.03 

 
 

Table 2. Results of chemical tests. 

 

Soil 

Sample 

SO3 

% 

Na 

% 

Cl
-1

 

 % 

TSS 

 % 

 TDS 

 % 

CaO 

 % 
pH value 

MFO0 0.26 0.79 0.15 3.1  0.72 18.75 5.0 

MFO1 0.73 0.72 0.16 2.4  0.65 17.89 5.35 

MFO2 1.83 0.97 0.36 2.5  0.51 16.02 7.0 

 

 

Table 3. Results of x-ray diffraction tests. 

 

Soil 

Sample 

Minerals, % 

Quartz 
 

Calcite Orthoclase Montmorillonite Feldspar Dolomite 

MFO0 27 14 7 25 21 7 

MFO1 32 20 9 9 11 4 

MFO2 20 22 1 6 47 3 

 
 

Table 4. Physical properties of soil samples. 

 

Soil Sample Gs Sand, % Silt and Clay, % LL, % PL, % PI, % 

MFO0 2.68 7.25 92.75 33 11 22 

MFO1 2.53 9.79 90.21 32 15 17 

MFO2 2.45 10.34 89.66 30 17 13 

 
 

Table 5. Results of mechanical properties of soil samples. 

 

Soil 

Sample 

1-D Consolidation UCT 

cu 

 kPa 

DST 

eo 
mv × 10

-4
 

(m²/kN) 

k × 10
-8

 

cm/sec 

c 

kPa 

φ 

degree 

MFO0 0.54 0.6526 1.348 35 66 36 

MFO1 0.64 4.1211 7.579 29.5 37 29.5 

MFO2 0.74 3.6561 6.075 24 22 24 
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Figure 1. Satellite image of electrical power plant of Aljadriah at the campus of University of 

Baghdad. 

 

 
 

 
Figure 2. Drilling and soil sampling in the study area. 

Electricity Power Plant 
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Figure 3. Mixing the fuel oil with soil in the laboratory of the University of Baghdad. 

 

 

 
Figure 4. Particle-size distribution curves of intact and contaminated soil samples. 
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Figure 5. Void ratio versus log of pressure of intact and contaminated soil samples. 

 

 
Figure 6. Stress-strain curve of unconfined compressive tests. 

 

 
Figure 7. Normal stress versus shear stress of direct shear tests.
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ABSTRACT 

It is impractical to monitor lakes water quality by conventional field methods because of 

expense and time consuming. Satellite image is more convenient to be used to collect the 

required data for monitoring and assessing lakes water quality. This study aims to develop a 

water clarity estimation model based on remote sensing and GIS techniques to estimate and 

assess the water clarity within Dokan Lake in Kurdistan Region of Iraq. Twenty points in the 

lake were selected and studied at autumn and spring seasons. For assessing water clarity, the 

Secchi Disk Transparency (SDT) and the Trophic State Index (TSI) were used at these twenty 

stations in the lake. Multiple linear regression is used to obtain mathematical models for 

estimating the water clarity depending on spectral reflectance of Landsat 8 OLI. In this study, the 

new band (coastal blue) of Landsat 8 OLI has been undertaken in developing of the monitoring 

models. Moreover, new Independent Component Analysis (ICA) and new 7 band ratios with 16 

band combinations have been investigated. The obtained highest determination coefficient values 

for SDT and TSI were 0.98 and 0.87 for autumn season and 0.95 and 0.97 for spring season 

respectively. Generally, for spring season, the performance of all models is reduced due to 

seasonal change, variance of parameters and other factors. The developed models were used to 

map the water clarity distribution within Dokan Lake. The results of the developed SDT and TSI 

models showed that the correlation of all bands of Landsat 8 OLI is appropriate to monitor the 

water clarity. These models can be effectively used to monitor the water clarity within the lake 

with conservation of time efforts and cost. 

Keywords: Clarity, Trophic State Index, Secchi Disk Transparency, Image Processing, Landsat 

8, GIS. 

 

 حقنياث الخحسس النائًحقييم نقاوة المياه فً بحيرة دوكان باسخخذام 

 
 هاسخً شىان عبذ الله

 ماجستير في هندسة المىارد المائية

 -السليمانية  –جامعة السليمانية  -جناح الهندسة

 العراق

محمىد صالح مهذي   

 استاذ مساعد

 قسم هندسة البناء والانشاءات

العراق -الجامعة التكنىلىجية / بغداد  

حكمج مصطفى ابراهيم   

 مدرس

 -السليمانية  –جامعة السليمانية  -جناح الهندسة

 العراق

 

 الخلاصت

وب ددتك   عمليددم مقبة ددم ب دديبة م يددقح مدد  بس خيددقبل  ق ددتق بة بستددقد بسخمليددم بستملي يددم بمددقبف  يددق عمليددقف   دد   بسمل ددم  تعدد 
تكد   . وتميدية اوعيدم بسميدقي فدي بس خيدقبلبس ضقئيم بمثق م قةح في  مد  بس يقادقل بسمتلو دم سمقبة دم  بسمقئيقل ب تق بة. إ  بسوةل

عتمد  علد  ي سامدقوح بسميدقي ذج خ دق و ح  ومدق  مد  قد ط تتدويق وتت يدد امدامدقوح بسميدقي فدي  خيدق هذيِ بس قب م بسد  خ دق  وتميدية 
ي بس خيددقح تددة عشددقو  امتددم فددس خيددقح  ومددق  فددي بةلددية مق  ددق  فددي بسعددقبد. تمايددقل بستخ ددن بساددقئي واعددة بسمعلومددقل بس  قبفيددم 

فدي   (TSI)ومؤشدق بثثدقبة بس دذبئي  (SDT)ةدق   دقيمي . تدة ب دتق بة شد قفيم بقتيققهق و قب تكق في فصدلي بسققيد  وبسق يد .

mailto:41100@uotechnology.edu.iq
mailto:hekmatmustafa1968@gmail.com
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 خيددقح  ومددق . تددة ب ددتق بة امددوذج بثاخ ددقق بسمتعدد   اي ددق  امددوذج قيقضددي سخ ددق  امددقوح عشددقو  امتددم ستميددية امددقوح بسميددقي فددي 
فددي هددذيِ بس قب ددم تددة ب ددتق بة بسخيمددم  . Landsat 8 OLIبس ضددقئيم سلممددق  سلمقئيددقلبسميددقي بعتمددق بف علدد  بثاعمق دديم بستي يددم 

فدي تتدويق امدقذج  Landsat 8 OLIبسممدق بسصداقعي  قلسمقئيد ( Coastal Blue)بسخيمدم بستي يدم بسيقةدقة  بس  يد ح بستي يدم
أ   دد   ا دد  خيميددم مدد   ددتم عشددق تقمي ددم خيميددم.   (ICA)ذسدد  تددة ب ددتق بة تخليددط بسممواددقل بسم ددتملم   فضدد  عدد بسمقبة ددم. 
س صددط  0..8و  0..8س صددط بسققيدد  و  8.00و 0..8هددي تددة بسخصددوط عليكددق TSI و SDTمعقمددط تخ يدد  سددط  بعلدد  ةددية

  دد   بست يددقبل بسمو ددميم  فددي فصددط  بسق يدد عادد  تت يمكددق  بسق يدد  علدد  بستددوبسي.  صددوقح عقمددمة تمددط م قئددم مددط بسامددقذج بسخ ددق يم
اتدقئ   يادل وت قي  بسعاقصق وعوبمط بققى.  تة ب تق بة بسامقذج بسمتوقح في ق دة قدقبئت توييد  امدقوح بسميدقي فدي  خيدقح  ومدق .  

ماق د م سمقبة دم امدقوح بسميدقي. إ   Landsat 8 OLIبسممدق بسصداقعي  قلب  تدقب ت مدط بسخدية بستي يدم سمقئيدTSI و SDTامدقذج 
 م  بس ك  وبسمل م. قمقذج يمم  ب اق بمكق  م قةح سمقبة م امقوح بسميقي في بس خيقح م  توفيق بسمثيتل  بسا
 

1. INTRODUCTION 

Water quality monitoring is the systematic collection and evaluation of data about the 

chemical, physical, and biological quality of the water bodies, and assesses how external changes 

in both natural and anthropogenic affect the water quality. To get a true picture about the nature 

of the river and lake water, it is necessarily required to measure the quantity and quality of water 

through water quality monitoring, which implemented in many methods and techniques. The 

traditional method of water quality monitoring, is collecting and analyzing water samples and 

testing them in laboratory which requires more times and costs. Recently, with advance and 

increase in monitoring technology, new techniques and methods are developed for assessing 

water quality such as Remote Sensing (RS) and Geographical Information System (GIS) that 

overcomes through using satellite data to monitor water quality to reduce time and cost for the 

process, and to increase the accuracy of results. Ming, et al., 1996, established an integrated 

water quality monitoring system data which obtained from SPOT (French Satellite for 

observation of Earth: Satellite Pour l’Observation de la Terre) data with GIS techniques in 

central Taiwan. Also, Olmanson, et al., 2002, developed an image processing and classification 

procedure based on a strong relationship between Landsat TM bands 1 and 3 and Secchi Disk 

Transparency (SDT). 

Remote sensing and GIS have a potential to monitor spatial variation in water quality over large 

areas. Doxaran, et al., 2005, obtained linear relationships and a high correlation between the 

concentrations of colored dissolved organic and suspended (total, organic and inorganic) matter 

and remote-sensing Reflectance (Rrs) measurements in the Tamar estuary (south-west UK). 

Remote sensing of lake water is often limited to high spatial resolution satellites such as Landsat, 

which have limited spectral resolution. The first four bands of Landsat 7-ETM satellite data were 

correlated by Alparslan, et al., 2007, with chlorophyll-a, suspended solid matter, SDT and total 

phosphate to assess water quality at Omerli dam, Istanbul city, Turkey. 

Many studies have used the regression technique to correlate the water quality parameters with 

satellite image data. Most of studies used and tested many kind of water quality parameters such 

as chlorophyll – a, Secchi Disk Transparency (SDT) and phosphorous by using Landsat TM, 

ETM or Spot Data. Mahdi, et al., 2009, used remote sensing techniques to monitor the Trophic 

State Index (TSI) within Al Huweizah Marsh using satellite images of Landsat-7 TM for 1990 

and Landsat-7 ETM for 2000, 2002, and 2006 the results shows that the developed model can be 

effectively used to estimate the TSI distribution pattern within the marsh. 

Knowledge of the spatial distribution of different biological, chemical and physical variables is 

essential in environmental water studies as well as for resource management, Meer, et al., 2006. 

https://en.wikipedia.org/wiki/French_language
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Dokan Lake is one of the main sources of drinking, irrigation water and power generation in the 

province of Kurdistan Region, Iraq and especially to the province of Sulaimani, Therefore, this 

study aims to ascertain the feasibility of estimating water clarity and its spatial distribution using 

Landsat 8 OLI imagery combined with in situ data from Dokan Lake. 

The present study focuses on modelling of SDT and Trophic State Index (TSI) using remote 

sensing and GIS techniques. The SDT measured to calculate TSI and developing models from 

Landsat 8 OLI reflectance bands which have not used before in previous studies such as Coastal 

Blue of Landsat 8. A new ratios and combinations of spectral bands of Landsat 8 OLI and their 

transforms such as Independent Component Analysis (ICA), Minimum Noise Fraction (MNF), 

are used in this study. 

 

2.  METHODOLOGY 

Generally, the methodology of carrying out this study can be divided into two parts, 

theoretical approach which concerns reviewing the national and international historical 

background researches that used different techniques to find and evaluate the water clarity for 

local and international lakes and that related to the use of remote sensing and GIS techniques in 

this issue and experimental approach which concerns the field work and data analysis.  Fig. 1 

shows the flow chart of carrying out the present study.  

 

3. MATERIALS AND METHODS 

3.1 Study Area  

Dokan Lake is located in Iraq on the Lower Zab River approximately 295 km north of 

Baghdad and 65 km southeast of Sulaimani City as shown in Fig. 2. It is surrounded by 

mountains of Sara and Quasar to the southeast, Assos to the northeast, Kosrat to the southwest 

and Barda Rash to the northwest, Ararat, et al., 2009. The reservoir impounded by Dokan Dam 

which has a total design capacity of 6.870 billion cubic meters at normal operating level of 511 

m.a.s.l.  (6.140 billion cubic meters is live storage and 0.730 billion cubic meters being dead 

storage). The current storages are less than this due to over 50 years of sedimentation, Ali et al., 

2003 as cited in Bilbas, 2014. 

 

3.2 Water Clarity 

Water clarity, or transparency, is commonly measured by using the Secchi disk (SD) and it 

is reduced by the presence of suspended sediment and Marl (CaCO3), bits of organic matter, 

free-floating algae, and zooplankton. The Trophic State Index (TSI) is an indicator of the 

biological productivity which can be calculated based on SDT measurements, Chl-a 

concentrations, and total phosphorus (TP) concentrations measured near the lake’s surface. The 

TSI or the Carlson Index is developed to present the trophic classification of lakes. The TSI 

calculation in this study is based on the Secchi disk depth as given below: 

 

                 (      )                      ( ) 
 

Where SDT is the Secchi depth in meters, and    stands for the natural log of a number. Once 

the TSI have been calculated, it is easy to compare the results to other lakes or recalculate the 

value each year to see whether there appears to be any upward or downward trend in the lake, 

Carlson, 1977.  
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Many studies show that TSI and SDT have correlation with satellite image and can be estimated 

by remote sensing. The estimated SDT can be converted to Carlson’s trophic state index based 

on calculation and correlation of TSI with spectral responses. 

3.3 Remote Sensing 

The detection of electromagnetic energy can be performed either photographically or 

electronically. Imagery can be expressed in four dimensions, spectral, temporal, radiometric and 

spatial resolutions, Navulur, 2007. The general processes and elements involved in remote 

sensing of earth resources are grouped into two basic processes, data acquisition and data 

analysis processes.  

Since 1972, Landsat satellites have continuously acquired space-based images of the Earth’s land 

surface, coastal shallows, and coral reefs. Landsat 8 data are used by government, commercial, 

industrial, civilian, military, and educational communities throughout the United States and 

worldwide, USGS, 2015. Therefore, the Landsat 8 data have been used in the present study to 

determine the SDT and TSI of Dokan Lake water. 

 

3.4 Image Pre-processing 

The satellite data image processes include two groups, the first is pre-processing and the 

second is image enhancement and transformations. The pre-processing commonly comprises a 

series of sequential operations, including geometric correction, atmospheric correction or image 

registration, normalization, masking (e.g., for clouds, water, irrelevant features), image 

rectification, and image re-sampling, Baboo, et al., 2014. There are two formulas that can be 

used to convert Digital Numbers (DNs) to radiance; one method uses the Gain and Bias values 

from the header file. The method converts DNs to at-sensor spectral radiance  , also called top-

of-atmosphere radiance: 

 

                                          ( ) 
 

Where: 

  = Spectral Radiance at the sensor's aperture in watts/ (m
2
× ster× μm). 

     = Rescaled gain (the data product "gain" contained in the Level 1 product header or 

ancillary data record) in watts / (m
2
× ster×µm). 

     = the quantized calibrated pixel value in DN. 

     = Rescaled bias (the data product "offset" contained in the Level 

1 product header or ancillary data record) in watts/(m
2
×ster×µm). 

 

The longer method uses the LMin and LMax spectral radiance scaling factors. Coefficients are 

provided in one of three band-specific formats: gain and offset;          (also called gain) and 

         (bias); or radiances associated with minimum and maximum DN values (     

and     ). Any of the three can be used to convert from DN to at-sensor radiance: 

 

   
           

               
(            )               ( ) 

 

Where: 

  = the cell value as radiance. 

    = digital number. 

     = spectral radiance scales to QCALMIN. 
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      = spectral radiance scales to QCALMAX. 

        = the minimum quantized calibrated pixel value (typically = 1). 

        = the maximum quantized calibrated pixel value (typically = 255). 

 

New characteristics are added to enhance and automatize ground reflectance retrieval by 

conversion to top of atmosphere reflectance units, Goslee (2011), as follow: 

 

   
    

 

         
                              ( ) 

 

Where: 

   = Radiance in units of W/ (m
2
 × sr × µm). 

 = Earth-sun distance, in astronomical units. 

     = Solar irradiance in units of W/ (m
2
 × µm). 

 = Sun elevation in degrees. 

To deduce values for atmospheric parameters from information contained within the image 

itself rather than using externally-measured data, absolute atmosphere correction is carried out as 

follow: 

 

  
   (       )

  (                 )
                       ( ) 

 

3.5 Image Processing 

The objectives of the second group of image processing functions are grouped under the 

term of image enhancement and transformations. Some of image transformations that can be 

made by the ENVI software and used in this study are: Minimum Noise Fraction (MNF), 

Principal Component Analysis (PCA), Independent Component Analysis (ICA), band ratios and 

indices. Table 1 shows some spectral indices that used in the present study. 

Another process includes the image classification and analysis which are used to digitally 

identify and classify pixels in the data. Classification is usually performed on multi-channel data 

sets (A) and this process assigns each pixel in an image to a particular class or theme (B) based 

on statistical characteristics of the pixel brightness values, CCRS (2014). 

The remote sensed data image which used in this study include two Landsat-8 OLI images (path: 

169 and row: 35) acquired on 24 October 2014 as an (ID: LC81690352014297LGN00) and 02 

April 2015 as an (ID: LC81690352015092LGN00). The images were downloaded from the 

USGS, Earth Explorer (EE) website. Both images were contained small pockets of clouds, which 

covered about 0.23% and 7.29% of the autumn and spring seasons image respectively. These 

values are less than the minimum removing percentage (9%) of full scene of satellite image 

USGS, 2015, so there is no need of haze of cloud removal.  ENVI software has been used for 

geospatial analysis and spectral image processing of Landsat 8 OLI data imagery.  

The images have been geometrically corrected and prepared for atmospheric correction which is 

carried out to minimize the atmospheric effects through correcting DN values to radiance. To 

derive a radiance image from uncalibrated image, a gain and offset applied to the pixel values.  

These gain and offset values are typically retrieved from the image's metadata or received from 

the data provider. ENVI software provides a tool called radiometric calibration undertakes this 

process for many data products that are distributed with calibration gain and offset values in the 
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metadata. Finally, radiance is converted to Surface Reflectance (SR) which represents the 

reflectance of the surface of the Earth as shown in Fig. 3.  

Therefore, clouds and other atmospheric components do not affect the surface reflectance 

spectra. The SR reflectance is unlike the Top-of-Atmosphere (TOA) reflectance which is the 

reflectance measured by a space-based sensor flying higher than the earth's atmosphere. These 

TOA reflectance values include contributions from clouds and atmospheric aerosols and gases. 

Following atmospheric corrections, seven bands of Landsat 8 OLI for each image were extracted 

as a layer stacking of multispectral bands image. Each corrected image was subset to much small 

study area to be easy for the selection of ground control points (GCP) that used in correction and 

study area subset images. As images undergo unsupervised classification process, pixels were 

grouped based on the reflectance properties which are known as ―clusters‖. Each cluster with 

different land cover classes were identified and multiple clusters which represent a single land 

cover class merged into a land cover type in order to subset and mask out the wetted bodies from 

satellite data as illustrated in Fig. 4.  

To ensure the accuracy of the classification, an accuracy assessment of the land use / land cover 

map was carried out to compare certain pixels in classified subsets with reference pixels through 

using supervised classification which determined by integrated approach based on technique 

which is used to improve the accuracy of predictive models by ENVI software. 

Finally, transformation process to the satellite image (extracted studied area) was provided, 

which typically involve the manipulation of multiple bands of data. Before transformation, 

image enhancement methods are applied separately to each band of a multi-spectral image such 

as contrast enhancement, linear contrast stretch, and spatial filtering. 

Image transformation in this study creates an output dataset where each output band is a linear 

combination of all the input bands. The first transform is Independent Component Analysis 

method (ICA) which works well with hyperspectral data because it is more likely to treat sparse 

targets as important features. However, ICA method can take a significantly longer time to 

process. The next method is PCA which creates a number of PC bands, which are linear 

combinations of the original spectral bands that are uncorrelated. It can be calculated the same 

number of output PC bands as input spectral bands. The first PC band contains the largest 

percentage of data variance and the second PC band contains the second largest data variance, 

and so on. Final transformation method is MNF which is a linear transformation uses separate 

PCA rotations to segregate noise in the data and to reduce the dimensionality of the original 

dataset. 

 

3.5.1 Band Ratios 

Band Ratios which enhance the spectral differences between bands were used in the present 

study to increase and provide more independent variables for the models and to reduce the 

effects of topography. Dividing one spectral band by another produces an image that provides 

relative band intensities and enhances the spectral differences between bands. One of the band 

that have been used is Coastal Blues which is Landsat 8 OLI’s new band that not available in 

Landsat 7. It was used with other spectral bands whether as a combination or band ratios such as 

(C/B), (C/G), (C/R), (C/NIR), (B/C), (B/G), (B/R), (B/NIR), (G/C), (G/B), (G/R), (G/NIR), 

(R/C), (R/G), (R,B), (R/NIR), (NIR/C), (NIR/B), (NIR/G), (NIR/R), (B+C), (B+G), (B+R), 

(B+NIR), (G+C), (G+R), (G+NIR), (R+C), (R+NIR), (C+NIR), (B+G+C), (B+G+R), 

(B+G+NIR), (B+R+NIR), (B+R+C), (B+C+NIR), (G+C+R), (G+C+NIR), (R+C+NIR), 

(G+R+NIR), (B+G+R+NIR), (C+B+G+R), (C+B+G+NIR), (C+G+R+NIR), (C+B+R+NIR), 

(C+B+G+R+NIR), (B/NIR+C), (B/NIR+B), (B/NIR+G), (B/NIR+R), (B/NIR+NIR), (B/R+C), 

(B/R+B), (B/R+G), (B/R+R), (B/R+NIR), (NIR/B+C), (NIR/B+B), (NIR/B+G), (NIR/B+R) and 
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(NIR/B+NIR). Then the spectral indices are combinations of surface reflectance at two or more 

wavelengths that indicate relative abundance of features of interest. Vegetation index (NDVI) is 

the most popular type, but other indices such as (LSWI), (MNDWI), (MSI), (NBR), (DVI), 

(IPVI), (NDMI) and (RVI) are available for water features which are used in this study. 

 

3.6 Statistical Analysis 

The statistical process focuses at the nature of statistical relationship between water quality 

and spatial response of satellite image for predicting the parameters. This process includes two 

parts, the first part is correlations, which examines linear relationships founds in the data that 

used to construct a scatterplot in a symmetric manner. While the second part, regression, 

considers the relationship of a response variable as determined by one or more explanatory 

variables.  

A statistic that quantifies the strength of the linear relationship between the two variables is the 

correlation coefficient. The Pearson product-moment correlation coefficient is more widely used 

in measuring the association between two variables, Berthouex, et al., 2002, and it has been 

taken into account in this study as well.  

There are three types of regression, simple, multiple and nonlinear regressions that can be used 

to determine the relationship between two or more variables, Yan, et al., 2009. The simple and 

multiple regressions were used in this study.  

Many criteria for choosing subset size have been proposed and based on the principle of 

parsimony which suggests selecting a model with small residual sum of squares with as few 

parameters as possible, Rawlings, et al., 1998. The commonly used criteria are coefficient of 

determination (  ), adjusted R
2
 (    

 ), residual mean square      , Mallows    Statistic, 

Akaike Information Criterion (AIC), Schwarz Bayesian Criterion (SBC), …, etc, Weisberg, 

2005. In order to evaluate the performances of the developed models and to provide an 

indication of goodness of fit between the observed and calculated values, coefficient of 

determination (  ), were used for each model investigated in this study. 

The atmospherically corrected water masked Landsat 8 OLI images were used for water quality 

spatial analysis in this study. Twenty measurements points were located on the image based on 

the UTM coordinates determined with a GPS during water sampling and extracted the spectral 

band of used image that mentioned before as independent variables, in ArcGIS Desktop 

software, to be used in correlation and regression modeling. Only the single pixel value for each 

sampling station was extracted.  

A Pearson correlation matrix was first developed to determine the strengths of correlation 

between water clarity parameters and spectral bands. Multiple linear regression methods were 

subsequently used to further explore the correlation between water clarity parameters and 

spectral bands. The spectral band values at each measurement station were extracted from 

images for use as independent variables in bivariate regression models. Only the first seven 

bands that known as OLI were used for the analysis based on examination of the data. 

Independent variables include 14 surface reflectance bands, 7 PCA bands, 7 ICA bands,7 MNF 

bands, 20 band ratios, 26 band combinations and finally 9 indices. Dependent variables that were 

analyzed include clarity of water by indication of SDT, and TSI. All statistical analysis in this 

study has been done using SPSS computer software. 

Regression models were chosen to estimate both SDT and TSI in Dokan Lake based on 

correlation coefficients and coefficients of determinations. Maps have been produced for 

measured versus computed water clarity values and visual interpretation of parameters. 
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4. EXPERIMENTAL WORK  

Theoretical study of any phenomena, often, requires verification of its results empirically 

based on experimental measurement, field and laboratory results. The experimental works in this 

study include measurement of SDT in the Dokan Lake. First, twenty sampling stations were 

established on the map of the lake. Sampling stations were selected in the study area at slightly 

equal distance from each other. The number of stations was selected according to the criteria of 

specifying the sample in order to sufficiently estimate the clarity of a water body of this size. 

Second, a GPS receiver (Garmin 62S) was used in a boat to locate each sample station in the lake 

for collecting the water samples.  

Twenty samples were taken from predetermined stations at two different dates. These twenty 

stations consisted ground reference data of SDT measurement in a day which was coincident 

with the acquisition date of Landsat 8 image which overpass and capture image. The short 

difference between the measurement and image capturing time does not affect the accuracy of 

the analyses results because the change of water clarity in several hours is very rare. 

The SDT measurements were carried out on 24 October of 2014 as an autumn season and on 02 

April 2015 as a spring season. For autumn season, the sampling day was sunny with a 

temperature range of 13 to 22 C
0
 and a slight wind with a speed of 2.1 m/s coming from 159

0
 N. 

On the measurement day, inflow discharge was 70 m
3
/s same as the rate of outflow discharge 

which was less than the average daily because there was no precipitation in the catchment area. 

While for spring season, the sampling day was partly overcast but there is no cloud at the same 

area of the lake with a temperature in the range 9 to 19 C
0
 and a slight wind coming with the 

speed of 1.6 m/s from the 146 N
0
. The inflow discharge to the lake was 285 m

3
/s which is higher 

than the rate of outflow discharge and less than the average daily because there is no 

precipitation in the catchment area. The stations of sampling on October 24
th

, 2014 and April 2
nd

, 

2015 in Dokan Lake are shown in Fig. 5. SDT measurements and TSI that computed from SDT 

for twenty station points of Dokan Lake water for autumn and spring seasons are shown in Table 

2. 

5. RESULTS AND DISCUSSION 

Satellite image data undergoes several processing and transformation to develop water 

clarity estimation model by using statistical analysis. In this study, the processes depend on the 

spectral reflectance characteristics of the water in OLI bands of the Landsat 8 spectral bands and 

comparison of the water clarity values that obtained from the developed models with the 

measured field data. 

The surface reflectance of Landsat 8 OLI bands for selected stations in Dokan Lake at October 

24
th

, 2014 and April 2
nd

, 2015 are shown in Fig. 6. 

The SDT and TSI are tested and modeled in Dokan Lake for two different seasons of the year 

(autumn and spring) as shown in Table 3. After processing the images, the multiple linear 

regressions were used to establish the relationship between the water clarity parameters as 

dependent variables and Landsat 8 OLI images spectral data as independent variables. Spectral 

data of autumn and spring images and in situ measurement data on October 24
th

, 2014 and April 

2
nd

, 2015 of water clarity parameters correlated and multiple linear regression models were 

developed and the models of the highest R
2
 were selected for estimating the water clarity 

parameters,     and    , as shown in Table 3. 

For autumn season, the SDT model shows that it is strongly correlated with the NDMI of 

Landsat 8 OLI data with R
2
 of 0.96. Furthermore, result of the TSI model shows that it is highly 

correlated with R/NIR and LSWI which gives R
2
 value of 0.94. On the other hand, for spring 

season, the results show that the SDT is strongly correlated with the MNDWI, C/G and G/R of 
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Landsat 8 OLI data, and having highest R
2
 value of 0.95. In addition, the result of TSI model 

shows a high correlation with R/C and MNDWI which give R
2
 value of 0.97. In autumn season, 

SDT values within the lake are increased from inlet toward Dokan Dam. In spring season, 

generally, the values of SDT and TSI are remained as in autumn season without a significant 

change.  

The SDT and TSI were computed and the spatial distribution of  their values were mapped 

through applying the developed models on the Landsat 8 OLI image of Dokan Lake for autumn 

and spring seasons as shown in Fig 7. 

To check the generality of the developed models, the models that developed for autumn season 

data have been tested by using the spring season data and vice versa. 

The best models that have been developed for autumn season data on October 24
th

, 2014 were 

used to predict the water clarity parameters of Dokan lake water for spring season data on April 

2
nd

, 2015. New coefficients of determination (R
2
)
 
have been calculated for each model as shown 

in Table 4. The results show that the values of R
2
 are decreased to 0.75.  

On the other hand, the best models that have been developed for spring season data on April 2
nd

, 

2015 were used to predict the water clarity parameters of Dokan lake water for autumn season on 

October 24
th

, 2014. A new coefficient of determination (R
2
)
 
has been calculated for each model 

as shown in Table 4. The results show that the values of R
2
 are decreased to 0.44 and 0.68 for 

SDT and TSI respectively. The main factor which causes to change the performance of models is 

high variation of all data when the season is changed. As clear from the results, TSI model can 

be used as general model for all seasons of the year. 

 

6. CONCLUSIONS 

Results analyses of experimental works, remote sensing processing works, and SDT and TSI 

models in the present study show that some bands of Landsat 8 OLI can be correlated with water 

clarity parameters. Statistical analysis show that the water clarity within Dokan Lake can be 

effectively correlated with the Coastal Blue band with its combinations and band-ratios, 

independent component analysis (ICA) and minimum noise fraction (MNF).  

Statistical analysis of the SDT models of autumn season shows that SDT is strongly correlated 

with the NDMI of Landsat 8 OLI data. Furthermore, analysis of the TSI models shows that it is 

highly correlated with R/NIR and LSWI. While, for the spring season, the results show that SDT 

is strongly correlated with the MNDWI, C/G and G/R of Landsat 8 OLI data. In addition, the 

result of TSI model shows a high correlation with R/C and MNDWI. In autumn season, SDT 

values within the lake are increased from inlet toward Dokan Dam. In spring season, generally, 

the values of SDT and TSI are remained as in autumn season without a significant change.  

The results show that Secchi Disk Transparency (SDT) and Trophic State Index (TSI) 

parameters have a high correlation with reflectance bands of Landsat 8 OLI and can be modeled 

precisely. The obtained results of TSI parameter prove that it can be modeled and to be used for 

a whole year. 
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Figure 1. Schematic diagram of the methodology. 
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Figure 2. Map of Northern Iraq showing the study area cited in, UN-ESCWA, et al., 2013. 

 

 

 
Figure 3. Landsat 8 OLI images of October 24

th
, 2014 (upper) and April 2

nd
, 2015 (lower), 

atmospheric and radiometric correction, (left) before, (right) after pre-processing. 
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Figure 4. Landsat 8 OLI image for autumn (October 24
th

, 2014) (upper) and spring (April 2
nd

, 

2015) (lower), after subset (left), unsupervised classification (middle), after extraction 

of wetted area (right). 

 

 
 

Figure 5. Station points of sampling at autumn (October 24
th

, 2014) and spring (April 2
nd

, 2015) 

within Dokan Lake. 
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a- Autumn (October 24
th

, 2014). 

 

 
 

b- Spring (April 2
nd

, 2015). 

 

Figure 6. Surface reflectance of Landsat 8 OLI bands for the selected stations in Dokan Lake at 

autumn and spring. 
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Figure 7. Distribution of SDT and TSI within Dokan Lake for autumn and spring seasons. 

 

Table 1. Some spectral indices that used in the present study. 

 

No. Spectral Index Equation 

1 
Normalized Difference Moisture Index 

(NDMI) 
     (     ) (     )⁄  

2 
Modification of Normalised Difference 

Water Index (MNDWI) 
      (       ) (       )⁄  

3 Land Surface Water Index (LSWI)      (         ) (         )⁄  
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Table 2. Measured SDT and computed TSI for twenty stations within Dokan Lake at autumn (October 

24
th
, 2014) and spring  (April 2

nd
, 2015). 

 

ID 

October 24
th

, 2014 

ID 

April 2
nd

, 2015 

SDT 

(m) 
TSI Attributes 

SDT 

(m) 
TSI Attributes 

1 3.3 1 
Mesotrophic 

1 3.4 42.37 

Mesotrophic 

2 2.5 2 2 3.25 43.02 

3 3.3 3 3 3.1 43.70 

4 2 4 

Eutrophic 

4 2.85 44.91 

5 1.55 5 5 2.8 45.16 

6 1.4 6 6 2.65 45.96 

7 1.2 7 7 2.6 46.23 

8 1.5 8 8 2.5 46.80 

9 1.25 9 9 2.45 47.09 

10 1.1 10 10 2.2 48.64 

11 1.1 11 11 1.9 50.75 Eutrophic 

12 0.9 12 Blue-green algae 12 2.4 47.38 

Mesotrophic 13 1.15 13 
Eutrophic 

13 2.4 47.38 

14 1.3 14 14 2.1 49.31 

15 0.9 15 Blue-green algae 15 1.45 54.65 
Eutrophic 

16 0.3 16 
Hypereutrophic 

16 1.3 56.22 

17 0.4 17 17 0.37 74.33 Hypereutrophic 

18 0.9 18 Blue-green algae 18 1.4 55.15 Eutrophic 

19 0.4 19 Hypereutrophic 19 1.6 53.23 Hypereutrophic 

20 1.55 20 Eutrophic 20 2.1 49.31 Mesotrophic 

 

Table 3. Water clarity models of Dokan Lake for autumn and spring seasons. 

 

Season Water Clarity Model R
2
 

Autumn 
                (    ) 0.96 

                 (
 

   
)         (    ) 0.94 

Spring 
                (   )        (   )        (     ) 0.95 

                  (   )         (     ) 0.97 

 

Table 4. Generality of autumn and spring seasons models of SDT and TSI for Dokan Lake 

(autumn models used for spring data and vice versa). 

 

Season Water Clarity Model R
2
 

Autumn 
                (    ) 0.75 

                 (
 

   
)         (    ) 0.75 

Spring 
                (   )        (   )        (     ) 0.44 

                  (   )         (     ) 0.68 
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ABSTRACT 

     In this paper, the axisymmetric bending behavior of FG_CNTRC moderately thick 

cylinder under the effect of internal pressure and thermal load is investigated. Three kinds of 

distributions of a single-walled carbon nanotube (SWCNT) are utilized, that is uniform and 

two types of functionally graded distributions of CNTs through the radial direction of 

cylinder. The governing equations are derived based on the elasticity theory. The steady state 

heat conduction with convection heat transfer on the inner surface of cylinder and the thermo 

elastic equations are solved numerically by the finite element method. A computer program 

by Fortran95 (FTN95) has been built to obtain the temperature distribution and displacement 

field through the radial and longitudinal direction of the cylinder. In detail, parametric studies 

have been achieved to show the effect of convection heat transfer coefficient and the kind of 

CNTs distributions on the bending response of the cylinder. It’s found that the percentage 

increasing in the radial displacement (Ur) about (34%), when the value of conduction heat 

transfer coefficient increase from (hc=5 W/m
2
 K) to (hc=5 W/m

2
 K). Also, it’s found that, the 

value of (Ur = 0.15) for FG_V as compared with the value (Ur = 0.1) for the FG_X 

distribution. Moreover, the influence of various boundary conditions is also investigated. The 

accuracy of the current study is validated by comparative study with that available in the 

literature and found that the percentage error between two studies in the range of (0.022%, 

0.042%, and 0.047%) for UD, FG_V and FG_X distribution respectively. So, there is a good 

agreement for the results. 
Keywords:  carbon nanotube, convection, finite element, theory of elasticity, fortran95. 

 

التحليل الحراري والمرن للاوابيب  المركبت والمقواة بالياف الكاربون المتىاهيت بالصغر باستخذام طريقت 

 العىاصر المحذدة ووظريت المرووت

 حمذ محمذ حسه 
 ٍذسط

جاٍؼح الاّثاس –ميٍح اىهْذسح   
  

 الخلاصت
ستىُ راخ اىخىاص اىَرغٍشج ذذسٌجٍا ذحد ذاشٍش فً هزا اىثحس ذَد دساسح الاّحْاء اىَرْاضش ىلاّاتٍة اىَؼضصج تأىٍاف اىنا

اىضغظ اىذاخيً ىلاّثىب واىحَو اىحشاسي . شلاز اّىاع ٍِ اىرىصٌغ لاىٍاف اىناستىُ ذَد دساسرها هَا اىرىصٌغ اىَْرظٌ 

ّظشٌح  واشْاُ ٍِ اىرىصٌغ اىَرذسج خلاه الاذجآ  اىقطشي ىلاّثىب .ذٌ اشرقاق اىَؼادلاخ اىحامَح ىيحشمح تالاسرْاد اىى

اىَشوّح .ذٌ اسرخذاً طشٌقح اىؼْاصش اىَحذدج ىحو ٍؼادلاخ اّرقاه اىحشاسج ػذدٌا. ذٌ تْاء تشّاٍج تىاسطح ىغح اىفىسذىُ 

ىثٍاُ ذىصٌغ دسجاخ اىحشاسج واىرشىهاخ خلاه الاذجآ اىقطشي واىطىىً ىلاّثىب . ذٌ اّجاص دساسح ذفصٍيٍح ىثٍاُ ذاشٍش 

ٍش اّىاع ذىصٌغ اىٍاف اىناستىُ ػيى اسرجاتح  الاّحْاء ىلاّثىب ومزىل ذَد دساسح ذاشٍش ٍؼاٍو اىحَو اىحشاسي ومزىل ذاش

( . ذٌ اجشاء دساسح ٍقاسّح ٍغ اىذساساخ اىساتقح ىثٍاُ دقح صحح  boundary conditionsاّىاع الاسْاد ىلاّثىب )

 اىذساسح ووجذ هْاك ذقاسب مثٍش تٍِ اىْرائج ىنلا اىذساسرٍِ .
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 .  59: ماستىُ ّاّىذٍىب , اىحَو اىحشاسي , اىؼْاصش اىَحذدج , ّظشٌح اىَشوّح  , فىسذشاُ   سيتالكلماث الرئي

1. INTRODUCTION 

Since the beginning of the last decade, carbon nanotubes have become the focus of significant 

research, Lau,and Hui, 2002, Thostenson,et al.,2001 The excellent physical and mechanical 

properties encourage the researchers to concentrate on this kind of materials. From the 

unparalleled electrical properties, thermal conductivity higher than diamond to mechanical 

characteristics, where the stiffness and strength override any present material, Liu 

,andChen,2003. Qian, et al.,2000 Many studies of carbon nanotubes-reinforced composites 

(CNTRCs) have been concentrated on the composite properties. Seidel, et al.,2006 evaluated 

the effective mechanical properties of CNTs in two step process by using composite cylinders 

micromechanics method as initial step and then the elastic properties of composites calculated 

by utilizing Mori-Tanaka technique. Hu, et al. 2005 presented the macroscopic elastic 

properties of carbon nanotubes reinforced composites by analyzing the elastic distortion of a 

representative volume element. Many of researches have displayed that the addendum of little 

quantities of carbon nanotubes can significantly get better the mechanical and thermal 

properties of the composites which reinforced by carbon nanotubes , Yang, et al., 2011, 

Manchado, et al., 2005 . Although these researches are perfectly helpful in foundress the 

performance behavior of the Nano composites, their utilization in veritable structural 

applications is the main target for the improvement for this kind of advanced materials. So, 

the first study on the actual nanocomposites reinforced by CNTs was achieved by 

,Vodenitcharova, and Zhang,2006. They investigated the pure bending and local buckling 

of the nanocomposite beam reinforced by single-walled carbon nanotube. With the multiscale 

analysis, the stress and deflection behavior for the carbon nanotubes reinforced composite 

beam is investigated by ,Wuite ,and Adali, 2005. Their outcome proved that, the 

enforcement by adding a little portion of CNTs produce a considerable improvement in beam 

toughness. 

Shen,2009 used the perturbation method to investigate the nonlinear bending behavior of 

functionally graded carbon nanotubes reinforced composite plate under the effect of 

mechanical and thermal loads. His results revealed that, the temperature rise has a great 

influence on the bending behavior of the composite plates. Also, the same author investigated 

the postbuckling of the composite cylindrical shell reinforced by carbon nanotubes under the 

influence of torsion with thermal conditions Shen,2014. His results showed that the buckling 

torque can be increased with the linear functionally graded reinforcements. 

Based on the element-free Ritz technique, Lei et al. 2013, presented the buckling behavior of 

functionally graded carbon nanotubes reinforced composite plates under the effect of different 

in plane mechanical loads. Their results proved that, the distribution kind of carbon 

nanotubes, geometric parameters and loading conditions have considerable effects on the 

buckling loads. Furthermore, Lei et al.,2013, performed the nonlinear deflection behavior of 

composite plates strengthened by single-walled carbon nanotubes. Their outcome revealed 

that, the nonlinear performance of the nanocomposite plates affected by the distribution types 

and volume fractions of the carbon nanotubes.   

By depending on the finite element method, Ping et al.,2012, carried out the bending and free 

vibration behavior of composite plates strengthened by carbon nanotubes. Their steady 

revealed that, the volume fraction of the carbon nanotube has a great influence on the bending 

behavior, but it’s not effect on the central axial stress and free vibration. The behavior of 

nonlinear vibration for the cylindrical shells reinforced by carbon nanotubes under the effect 

of thermal environment was studied by ,Shen, and Xiang, 2011. Their study depends on the 

perturbation method in order to obtain the nonlinear frequencies and it concluded that the 
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temperature rise has a great effect on the natural frequencies of the composite plates. Based 

on the mesh-free technique, the transient and free vibration behavior of nanocomposite 

cylinders reinforced by carbon nanotubes was investigated by Rasool et al. 2013.Their 

investigations revealed that the volume fraction of carbon nanotubes and geometric parameter 

have a great influence on the dynamic response of the nanocomposite cylinder. Under the 

effect of mechanical loads, the large deflection of    functionally graded carbon nanotubes 

reinforced cylindrical panels was analyzed by Zhang et al. 2014. Their study used mesh-free 

kp-Ritz technique with the modified Newton-Raphson method to resolve the system of 

nonlinear equations. Furthermore, Malekzadeh et al., 2012, investigated the effect of 

convection heat transfer on the transient behavior of rotating laminated functionally graded 

cylindrical shells. Their study utilized differential quadrature method and found that the 

convection heat transfer coefficient has a great influence on the behavior of the functionally 

graded cylindrical shell. 

Finally, the three-dimensional elasticity theory used by Alibeigloo, and Liew,2013 to 

investigate the bending behavior of the FG-CNT reinforced composite plate under the action 

of thermal and mechanical loads. Their study utilized Fourier series expansion and state space 

method to evaluate the exact solution for plate bending. They found that, the temperature 

difference near the bottom surface has a significant influence on the bending behavior. 

It is clear that, the thermo-elastic behavior of functionally graded carbon nanotubes reinforced 

cylinders under the effect of convection heat transfer has not been yet studied and the present 

work endeavors to consider this analysis.   

 

2. CARBON NANOTUBES REINFORCED COMPOSITE CYLINDERS     

Consider a composite cylinder of length  l  , inner and outer radius of inr  and our  

respectively. It is assumed that, the cylinder fabricated from a mishmash of single-walled 

carbon nanotubes along the longitudinal direction and an isotropic polymer. 

The effective material properties for the constituent’s mixture of the carbon nanotubes and the 

polymer can be evaluated by using either the rule of mixture or the Mori-Tanaka method. 

Because of suitability and straightforward, the present study utilized the rule of mixture. The 

effective mechanical and thermal properties of CNTs reinforced cylinders can be written as 

Alibeigloo, and Liew,2013: 
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in order  to calculate for the scale dependent material properties, ( 1,2,3)j j  , the carbon 

nanotube efficiency parameters were inserted and can be evaluated by matching the effective 

properties of carbon nanotube from the molecular dynamic simulation together with the 

numerical results evaluated from the rule of mixture. 
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The distribution form of the carbon nanotube volume fraction has significant influence on the 

composite cylinder behavior. So, in the present study three kinds of CNT volume fraction 

distributions are considered in the radial direction of the cylinder as shown in Fig.1. The first 

type UD clarifies the uniform distribution and the other two (FG_V, FG_X) the functionally 

graded distribution in the radial direction of the cylinder. The mathematical models for the 

above distribution are as follow, Alibeigloo, and Liew,2013:  
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3. MATHEMATICAL MODELING 

The inner surface of CNTRC cylinder is assumed to be subjected to a convection heat transfer 

and internal pressure but the outer surface is free from mechanical loading and has a constant 

temperature. Because of the axisymmetric geometry and loading conditions of CNTRC 

cylinder, the thermoelastic equations decrease to the two-dimensional ones. According to that, 

a cylindrical coordinate system  , zr is suitable to represent the un deformed points of the 

CNTRC cylinder. 

The steady state in  , zr coordinates, heat conduction equation for each of the three   models 

of CNTRC distribution along radial and longitudinal directions is considered as Shen, and 

Xiang, 2011: 

   

1
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 Also, the thermal conductivity for each case of CNTRC cylinder distribution is 
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The thermal and displacement boundary conditions are, Malekzadeh et al., 2012: 
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3.1 Finite element solution for temperature field 

The weak form for Eq. (3), Reddy JN. 2006.  
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From Eq. (5a) 
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The finite element model of Eq. (6c) is obtained by substituting the finite element approximation of 

the form 
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3.2 Finite element solution for displacement field  

The equilibrium equations of motion in the cylindrical coordinate system for CNTRC cylinder 

are given as: 
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 The linear stress-strain relations with heat conduction equations for CNTRC cylinder are 

given by: 
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The linear strain-displacement relations are 
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The weak form for the equilibrium equations (11) 
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By integrating by parts and utilizing Gauss’s divergence theorem 
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The boundary integrals denote the forces acting on the element face. 

By substituting Eq. (12 ) and Eq.(13 ) into Eq. (14 ) 

11 55 12 13 55

11 12

2

2 0                                                                                 16

z z r r
r

z r

u u u u
c r c r c r c u c r drdz

z z r r z r z r z

Tr c c drdz
z z

    


 
  





        
     

         

  
  

  



  a

  

   

55 12 13 55 22 23 23 33

12 22 13 23

1
2

2 0                                             

z z z r r r

r r

z r z r

u u u u u u
c r c r c r c r c r c u c c u drdz

z r r z z z z r r r r r

T r c c c c drdz
r

    
   


     



         
       

          

 
 
 

 
    

 



            16b

So, the finite element model of Eq. (16) is obtained by substituting the finite element approximation of 

the form 
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The integrals can be represented in matrix form 
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4. NUMERICAL RESULTS AND DISCUSSION 

In the following, numerical results are utilized to display the veracity and the influence of 

convection heat transfer on the thermo-elastic response of nanocomposite cylinder. The 

mechanical, thermal properties of CNT and matrix polymer are written in table1. With a view 

to validate the current work, a comparative study for the dimensionless transverse 

displacement of CNTRC plate under the effect of pressure load, in three cases of CNT 

distributions with those available in the open literature are written in Table 2. Since the 

bending behavior in Ref. Ping et al.,2012,  is solved numerically by finite element method as 

in the present study, the results are very close to each other. 

 Through the present study, CNTRC cylinder considered with inner radius, inr =0.4m, and 

outer radius   our =0.5m. In addition, the values of internal pressure  1inP MPa   applied on 

the inner surface of cylinder,     *

0 300 , 1100 , 0.17, 1 cnT K T K V l m     are used in the 

case study. The dimensionless quantities included , , inr z
r z

ou in ou in

r ru u
U U R

r r l r r


   

 
 are used to 

represent the results. Fig.2 shows the temperature distribution through the radial direction of 

the CNTRC cylinder. According to this figure, the temperature distribution through the radial 

direction increases as the convection heat transfer coefficient increase. Also, it is clear that, 

the temperature distribution is linearly, because the formula for the thermal conductivity 

varying linearly through the radial and longitudinal direction of cylinder. For more debate, 

numerical investigations have been executed for clamped-clamped and clamped-free 

boundary conditions illustrated in Figs.3-8 describe the influence of convection heat transfer 

coefficient and the type of carbon nanotube distribution on the cylinder behavior. 

Fig3a-c shows the effect of the convection heat transfer coefficient on transverse 

displacement for three types of CNT distribution. From this figure, it is obviously that the 

value of transverse displacement has maximum value on the inner surface of the cylinder. 

This is due to the inner surface has maximum value of thermal and mechanical loads. Also, it 

is clear that the increasing in the convection heat transfer coefficient lead to increase the 

transverse displacement. Fig.4 describes the effect of type of carbon nanotube distribution on 

transverse displacement through radial direction. It is clear that, the transverse displacement 

in the case of FG_X has minimum value, while as it is maximum in the case of FG_V CNT 

distribution. Furthermore, Fig.5 depicts the behavior of the transverse displacement through 

the longitudinal direction of the cylinder under the effect of type of carbon nanotube 

distribution and convection heat transfer coefficient. 

For clamped-free condition, the behavior of CNTRC cylinder is different from clamped-

clamped condition. As shown in Fig.6 which shows the behavior of transverse displacement 

through radial direction for three types of CNT distribution. It is seen that, the uniform 

distribution (UD) has the maximum value as it is minimum in the condition of functionally 

graded and according to that the numerical results are for the condition of FG_X distribution. 

Furthermore, Fig.7a-C illustrates the effect of convection heat transfer coefficient on 

transverse displacement in radial direction for three kinds of CNT distribution. Also as in 
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clamped-clamped condition, it is seen that the increasing in convection heat transfer 

coefficient lead to increase in transverse displacement for all three types of CNT distribution, 

but the response of transverse displacement in case of clamped-free is higher than that for the 

first condition. 

Finally, Fig.8a-c presents the behavior of longitudinal displacement through the radial 

direction for different types of CNT distribution and convection heat transfer coefficient. 

From this fig. it is clear that the CNT distribution plays an important role in the behavior of 

longitudinal displacement and also the convection heat transfer coefficient has the same 

effect.    

5. CONCLUSION 

The axisymmetric bending behavior of functionally graded CNTRC cylinder under the effect 

of thermal and internal pressure has been analyzed. Also in this study it has been 

programming the finite element method by FTN95 to solve the temperature field and 

displacement. The effect of convection heat transfer coefficient as well as the type of CNT 

distribution on thermoelastic behavior of functionally graded CNTRC cylinder was 

investigated. It is concluded that, the convection heat transfer coefficient and the type of CNT 

distribution has a great effect on the behavior of cylinder. From the study, some remarkable 

conclusions can be written. 

 The influence of FG_V distribution on the displacement field is more significant than 

that for the other kinds of distribution. 

 Effect of increasing convection heat transfer coefficient (hc) on the radial 

displacement in the case of FG_V distribution is more significant than that for the 

other kinds of distribution. 

 The effect of clamped-free condition on the response of the CNTRC cylinder is 

greater than the influence of clamped-free condition. 

 The deformation on the inner surface of the cylinder (Uz) is higher than that on the 

outer surface in case of FG_V distribution, while it remains constant in the case of 

FG_X and UD distributions. 

 The influence of increasing the convection heat transfer coefficient is significant on 

the temperature distribution through the thickness of CNTRC cylinder.    
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NOMENCLATURE 

11 22 12, , , ,cn cn cn

m mE E G E G  : young’s modules, shear modulus of carbon nanotube   and matrix,        

                                      respectively 

, , ,cn

cn ij m mk k   : thermal conductivity and coefficient of thermal expansion of CNT and         

matrix, respectively 

,cn mV V   : CNTs and matrix volume fraction, respectively 

 1,2,3i i   : CNT efficiency parameters 

P : aspect ratio of CNTs 

kR : interface thermal resistance between CNT and matrix 

 , ,i i r z   : normal stress 

 , ,i i r z   : normal strains 

 ,ij i r j z   : shear strain 

 ,ik i r z  : thermal conductivity in r and z direction 

T :  temperature 

hc  : convection heat transfer coefficient 

 :  virtual displacement 
  : shape function 

K  : stiffness matrix 

d  : displacement vector 



Journal of Engineering Volume   23   August  2017 Number 8 
 

 

40 
 

R  : force vector 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Distribution of CNT volume fraction through the radial direction for kinds of FG_V, 

FG_X and UD.  
 

 

Table 1. Mechanical and thermal properties of CNT and polymer matrix [22]. 
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Table 2. Comparison of dimensionless central deflection W for CNTRC square plate with two 

kinds of functionally Graded and UD of CNT distribution under the effect of uniform 

pressure( 5 21 100p N m  ). 

 

 

Figure 2. Through the radius distribution of temperature with different values of hc for 

CNTRC cylinder With _FG V . 
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(a) FG_V 

 

(b)FG_X 

 

 

 

 

 

  

     

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Through the radius distribution of radial displacement for clamped-clamped 

CNTRC cylinder. 

 

Figure 4. Through the radius distribution of radial displacement for clamped-clamped with 

different kinds of CNT distribution. 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0.08

0.09

0.1

0.11

0.12

0.13

0.14

0.15

0.16

R

U
r

 

 

FG-V

FG-X

UD

(c) UD 



Journal of Engineering Volume   23   August  2017 Number 8 
 

 

43 
 

 

Figure 5. Through the longitudinal distribution of radial displacement for clamped-clamped 

CNTRC cylinder for different types of CNT distribution. 

 

 

 

 Figure 6. Through the radius distribution of radial displacement for clamped-free with 

different kinds of CNT distribution and hc=20(W/m
2
K). 
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(a) FG_V (b) FG_X 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Through the radius distribution of radial displacement for clamped-free CNTRC 

cylinder. 
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Figure 8. Through the radius distribution of longitudinal displacement for clamped-free 

CNTRC cylinder. 
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Production of Biofuels from Selected Cellulosic Waste materials 

 

 
ABSTRACT 

In this study four types of cellulose-rich municipal solid wastes (residuals) of orange, banana peel, 

corn residues, and saw dust were used as raw materials. These cellulosic substrates usually have a 

lot of lignin content which prevents the process of saccharification by microorganisms. Thus 

pretreatment methods of enzymatic, acid or base with enzymatic treatment and dilute acid followed 

by autoclaving were necessary to dignify these wastes and to obtain higher reducing sugar yields 

and hence higher ethanol production. Dilute HCl acid of 1%  followed by autoclaving at 121℃ for 

30 min proved to give good result where significant amounts of reducing sugars were obtained at 

the end of the saccharification process. Orange peel proved to give the highest glucose 

concentration of an average of 6000 mg/l on day 4 of the saccharification process. Fermentation 

was carried out for the hydrolyzed samples using Saccharomyces cerevisiae yeast. The amount of 

ethanol produced after fermentation was found to be the highest for orange peel having a value of 

1300 mg/l after 96h of incubation. As science is proceeding, engineered microorganisms could 

help to produce sustainable fuels from cellulose-rich municipal solid wastes in the future. 

Key Words: ethanol, biofuel, treatment of cellulose-rich municipal waste, fermentation, 

sustainable fuels. 

 

 مه وفاياث سليلوزيت حيويقود واوتاج 

 
 جذوة عبذ الكريم ابراهيم.د حرب عادل.د مروان حسيه عبذ الامير

 اعخبر يغبعذ سئٍظ يُٓذعٍٍ صساعٍٍٍ الذو 
 خبيعت بغذاد–كهٍت انُٓذعت -لغى ُْذعت انبٍئت ٔصاسة انضساعت  بببمخبيعت –كهٍت انُٓذعت 

 
 الخلاصت

لشٕس انبشحمبل ٔلشٕس انًٕص ٔانًخهفبث انُببحٍت  انصهبت انًُضنٍت انغٍُت ببنغهٍهٕص ٔانًخضًُتحى اعخخذاو اسبع إَاع يٍ انًخهفبث 

انزي ٌعٍك ٔصٕل  انًحٍطت بعشَٕط انزسة َٔشبسة انخشب كًٕاد أنٍت. غبنبب يبححخٕي ْزِ انًٕاد عهى كًٍبث عبنٍت يٍ انهكٍٍُ 

ٍش ، حى اعخخذاو الاَضٌى ٔالاَضٌى يع انحبيض انًخفف ٔانحبيض انًخفف انى يبدة انغهٍهٕص ٔاحًبو عًهٍت انخغك الاحٍبء انًدٓشٌت

كطشق يعبندت ابخذائٍت ضشٔسٌت نخكغٍش انهكٍٍُ ٔاَخبج َغبت اعهى يٍ انغكش انًخبمً ٔببنخبنً َغبت اعهى يٍ  ٌخبعّ يعبندت حشاسٌت
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 انىح حشٍشانُخَبئ  ٔعهٍّ فبٌ ْزِ  /نخشىغهي 1000 ٔبهغ عبعت يٍ بذء عًهٍت انخخًش 49ٔٔخذ اٌ اعهى َغبت ححٕل كبَج بعذ يشٔس 

 .ٔاعع َطبقانصهبت ٔعهى  غهٍهٕصٌتان  ُفبٌبثكحٕل الاٌثبَٕل يٍ ان َخبجلا  انٕاعذ نًغخمبما

 .انًغخذاو ، انٕلٕدانخخًٍش ،انغٍُت ببنغهٍهٕصانبهذٌت انصهبّ  بثٌيعبندت انُفب  ،ٔلٕد حٍٕي انكحٕل،: كلماث الرئيسيتال

 

1. INTRODUCTION 

 

In a world where the dumping of wastes is causing serious harm to the flora and fauna of the areas 

surrounding the dumping sites, the concept of using the wastes for production of energy forms a 

solution which is easily adoptable, cheap and efficient. One of the most abundant sources of energy 

in the world is the bio-polymer cellulose, which forms a major component of most plant and algal 

cell walls. The ability of organisms such as species of Trichoderma, Aspergillus, and Clostridium, 

etc. to produce the enzyme cellulose enables them to hydrolyze this cellulose into its constituent 

glucose units, Taherzadeh, et al., 2007. The glucose can then be utilized by organisms of the 

genera Saccharomyces which can ferment the glucose into alcohol such as ethanol, Perlack, et al., 

2005. 

Cellulose is the most abundant polysaccharide on earth and a major polymeric chain of glucose 

molecules. The cellulose molecule is comprised of long chains of cellobiose molecules joined 

together by β-1,4-glucosidic bonds. The molecular weight of the cellulose ranges from 300,000 to 

500,000 (1,800 to 3,000glucose units) Goyal, 2011. Pure cellulose has a low solubility in water, and 

the molecules are tightly bound together by hydrogen bridges to form chains. Cellulose can break 

down to form glucose by either acid or enzymatic hydrolysis. One kilogram of cellulose is capable 

of being convened to 0.5 kg of glucose. This process is used by the ruminants (cows, deer, sheep, 

etc.) for the production of glucose, whereas other animals cannot digest cellulose and must ingest 

sugars directly, Carere, et al., 2008. One constraint to the production of cellulose is available land, 

because land that could be used for cellulose production may instead have to be used for other 

purposes, such as food production. On the other hand, the cellulose found in waste is a "free" source, 

as no additional land is needed for its production and no additional resources must be allocated,         

Lynd et al., 2005.  

The reclamation of cellulose from wastes thus makes a great deal of sense, it does not compete with 

food production and it's available at low costs. In municipal solid waste (MSW) cellulose is found 

mostly in fruit rinds, paper, paper products, which constitute a major fraction of refuse. Wood and 

cotton are also sources of cellulose, but their fraction within the waste stream may be small. The 

production of ethanol from lignocellulosic biomass [corns over, wheat straw, sugarcane bagasse, 

rice straw, rice hull, corn cob, oat hull, corn fiber, woodchips and cottons talk; grass, alfalfa, and 

various weeds such as Saccharumspontaneum, Lantana camara, Eichhorniacrassipes (water 

hyacinth), etc.] has become one of the best alternatives, because these sources have widespread 

abundance and the cost of their procurement is relatively cheap, Perlack, et al., 2005. 

 

1.1 Ethanol 

Ethanol is an oxygenated fuel with high octane value like that of petroleum fuels. Ethanol is known 

to run combustion engines at higher compression ratios and thus provides superior performance, 

Wheals, et al., 1999.The blending of ethanol into petroleum-based automobile fuels can 

significantly decrease petroleum use and release of greenhouse gas emissions. Further, ethanol can 

be a safer alternative to the common additive, methyl tertiary butyl ether (MTBE), in gasoline. Thus, 

ethanol can be a substitute to mitigate the problems associated with the rising energy demands 
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across the world as well as a way to reduce greenhouse gas emissions to an extent of 85%, Perlack, 

et al., 2005. Ethanol can be produced either from petroleum products or from biomass, such as 

agriculture residues. The technological advances in recent years are promising to produce ethanol at 

low cost from lignocellulosic biomass knowing as bioethanol, Aden, et al., 2002. Bioethanol 

production from sugar cane and starch rich feed stocks such as corn, potato, fruits etc., is considered 

first generation process and it has already been developed. The long-term viability of this process is 

in question because it will require significantly increased amounts of cultivatable land and 

significant hike in food prices that will ultimately lead to food insecurity, Mitchell, 2008. 

Estimates clearly point to the fact that first generation ethanol production process can not 

sufficiently meet the global energy needs. Therefore, second generation processes to produce 

bioethanol are gaining momentum. The second generation processes will use lignocellulosic 

materials for this purpose. Thus the objective of the present study is to investigate the possibility of 

bioethanol production from lignocellulosic materials relying on technologies that will efficiently 

hydrolyze cellulosic biomass to fermentable sugars.  

 

1.2 Cellulosic Biomass and Their Sugar Composition 

Lignocellulosic biomass consists of lignin, cellulose, hemicellulose, pectin and other components as 

shown in Fig.1. Cellulose is the principle component of lignocellulosic biomass and its 

concentration ranges from 40 to 50% of the dry weight Fengel and Wegener, 1984. Cellulose is 

from a family of organic compounds called polysaccharides, which are polymers of simple 

compounds called monosaccharaides, such as glucose. The cellulose molecules are bound together 

tightly by a large number of hydrogen bridges along the chain. The degree of polymerization and 

crystallinity of cellulose varies from species to another and this is shown to have a significant 

impact on hydrolytic process (acidic and enzymatic) Zhang, et al., 2004. Hemicellulose is less 

complex, its concentration in the lignocellulosic biomass is 25 to 35% and it is easily hydrolysable 

to fermentable sugars. Hemicellulose is a heteropolysaccharide composed of pentoses (D-xylose and 

D-arabinose), hexoses (Dmannose, D-glucose and D-galactose) and sugar acids Saha, and Cotta, 

2007. Softwood hemicellulose mainly contains mannose as a major constituent whereas hardwoods 

mainly contain XylansBalan, et al., 2009. 

Lignin is the third major component of lignocellulosic biomass and its concentration ranges from    

20 to 35% Aden, et al., 2002. It is a complex polymer of phenyl propane. Lignin acts as cementing 

agent and an impermeable barrier for enzymatic attack. Lignin provides plants with the structural 

support and impermeability they need as well as resistance against microbial attack and oxidative 

stress. These properties of lignin may be attributed to its amorphous nature, water insolubility and 

optical inactivity. The later properties also make it tough to degrade Fengel, and Wegener, 1984. 

 

2. MATERILS AND METHODS 

 

2.1 Experimental Work 

All sets of experiments were conducted in a batch mode at room temperature unless mentioned. The 

experimental work was carried out in the laboratory of Graduate Studies in the Department of 

Environmental Engineering in College of Engineering and Department of Biotechnology in College 

of Science /University of Baghdad. Four types of cellulose-rich municipal solid wastes (residuals) 

were used as raw materials including orange and banana peels, corn residues, and saw dust. 



Journal of Engineering Volume   23   August  2017 Number 8 
 

 

49 
 

Residuals were collected individually, weighed and dried at 110 C˚ for 18 h. in an air-drying oven 

(Hamilton). 

Samples were ground into powder using food processer (Brown, China), sieved to obtain fine 

uniform powder. Dried powder samples were stored in sealed plastic bags at room temperature. 

Three different treatment methods as in below were investigated to determine the most efficient 

method for glucose production, and to determine the kind of sample containing maximum glucose 

concentration to be utilized for yeast fermentation. 

 
2.1.1 Enzymatic hydrolysis 

Enzymatic hydrolysis was determined according to the method described by Wilkins,             

Wilkins, et al. 2007. Ground residuals were added into 250 ml conical flasks containing 50 mM 

sodium acetate buffer at pH 4.5 to obtain 100 ml of sample/water slurry with solid fractions of 2, 4, 

6, 8, and 10%. The slurries were hydrolyzed by using varying concentration of enzyme (2.0-5.0 ml) 

and with continuous shaking at incubation temperature of 30°C for 7 days. A sample of 10 ml was 

drawn each day, filtered and centrifuged at 1000 rpm for 30 min. to obtain clear supernatants. Two 

ml of the supernatant was mixed with 3 ml of DNS (3, 5-dinitrosalicylic acid) to determine the level 

of reducing sugar, heated for 15 min in a water bath. The DNS reagent will react with any sugar if 

present, producing a red-brown product. Samples were cooled to room temperature and 6 ml of 

distilled water was added to each and shacked well.  One ml of Rochelle salt (4gof CuSO4.5H2O 

hydrated copper sulphate with 24 g Na2CO3 sodium carbonate, 16g sodium potassium tartrate 

NaK(CH2OH)2(COO)2.4H2O in 100 ml distilled water ) was added to the supernatant to fix the color 

(red-brown) products before measuring the absorbance of the supernatants at 575 nm in an 

spectrophotometer instrument  Miller, 1959.  Glucose concentration was also measured by a glucose 

HK assay kit from Sigma at 505 nm. 

 

2.1.2 Chemical and thermal hydrolysis 

In chemical and thermal hydrolysis processes dilute hydrochloric acid of (1%) was used according 

to the method described by Yang et al., 2002. Samples with dilute HCl acid were mixed at a 

solid/liquid ratio of 2, 4, 6, 8, 10 g in 100ml for 15 min at 30°C. Followed by steam treatment 

undertaken in an autoclave at a constant temperature of 121°C for 30 min. Samples were filtered 

using textile fiber. A sample of 10 ml was drawn individually each day, filtered and centrifuged at 

1000 rpm for 30 min. to obtain clear supernatants Yang, et al., 2002. Glucose concentration was 

also determined using the glucose HK assay kit. The same procedures above were repeated by using 

dilute sulfuric acid H2SO4of (1%) and sodium hydroxide NaOH as alternative chemical hydrolysate. 

 

2.2 Microbial Fermentation 

Fermentation of the reaction mixture containing reduced sugar was carried out for seven days of 

incubation at 30°C in an incubator shaker. A 5% of the yeast inoculum was added to the substrate 

for fermentation to convert simple sugars to alcohol using Saccharomyces cerevisiae. Sampling was 

done after 24, 48, 72, 96, 120, 144 and 168h of incubation. Ethanol concentration was determined 

by gas chromatography (GC) using Perkin Elmer Gas Chromatograph with a flame ionization 

detector and nitrogen as carrier gas. The GC was set at 150 ˚C as oven temperature, 200°C as 

injection temperature and 220°C as detection temperature. Standards were prepared by using 5ml 
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ethanol alcohol. Ethanol concentration was calculated based on the area under the peak for samples 

and standard solutions. 

 

3. RESULTS AND DISCUSSION 

 

3.1 Influence of Different Pretreatment Methods 

The influence of different pretreatment methods on glucose and ethanol yields for four different 

municipal waste samples were investigated in the supernatant of the samples. Fig.2 determines the 

most effective pretreatment process for saccharification, as in Fig.2 process c shows that the highest 

cellulose conversion to glucose was 10 mg/l of orange peel powder using dilute hydrochloric acid 

and thermal treatment as a pretreatment method. Results indicate that dilute HCl acid breaks most of 

the cellulose and hemicelluloses in the samples and leaves the cellulose fibers easily accessible for 

scarification after being autoclaved at 121℃ for 30 min. The highest yields of reducing sugars were 

observed to be 10 mg/l (glucose) for 10g of orange powder. Fig.2 also revealed that enzyme and 

enzyme combined with acid pretreatment processes were found to produce lesser amounts of sugars 

(1.0 mg/l and 3.0 mg/l for 10g respectively for orange powder. Higher acid concentrations could be 

used to overcome low glucose yield, but dilute acids pretreatment is preferred for its easy operation, 

and comparatively low cost. Fig.3 shows that saccharification is valid for different weights of 

orange peel powder and the values increased with increasing saccharification time and mostly 

peaked after 96 h of incubation (the fourth day). The peaking of glucose concentration at 96 h could 

be attributed to depletion of the hydrolysable polysaccharides. Fig.3 revealed a maximum glucose 

concentration of 5800 mg/l for10g orange peel powder substrate which was selected for the 

subsequent experiments. Orange peel powder substrate was hydrolyzed using (HCl, H2SO4, NaOH) 

as pretreatment processes. Samples were analyzed each 24 h. Dilute HCl followed by autoclaving 

proved to yield the highest glucose concentration of 5650 mg/l for 10 g orange peel powder at 96 as 

shown in Fig.4 . 
Fig.5 ascertained the previous approval that dilute HCl acid also gave the highest glucose 

concentration of 6500 mg/l in other experience, dilute H2SO4 gave 5000 mg/l and NaOH gave 1000 

mg/l at 96 h. For the dilute HCl hydrolysate medium, pH was investigated. It was 5.6 on day one, 

decreased slowly and remained above 5.4 throughout the initial 4 days of fermentation and then 

decreased rapidly from 5.4 to 4.7 after 4 days of cultivation. The pH behaved steadily around 5.0 

during the entire fermentation process and did not affect the growth of yeast cells as shown in Fig.6. 

 

3.2 Fermentation  

A concentration of glucose of 6000 mg/l was fermented by Saccharomyces cerevisiae.  Fig.7 shows 

the time course of ethanol production as glucose from fermented orange peel powder. The glucose 

concentration decreased gradually from 6000 to 3000 mg/l through 4 days (96h) upon using dilute 

HCl. The ethanol production rate in the early phase of the culture was relatively slow but rapidly 

increased after 48h and peaked after 96 h of incubation and then slightly decreased, apparently due 

to ethanol oxidation to aldehydes and carboxylic acids as shown in Fig.8. Fermentation was 

completed after 96h, where ethanol reached a maximal concentration of 1300 mg/l. This indicates 

that the consumption of glucose by yeast cells was virtually in sync with the ethanol production. The 

ethanol yield was calculated according to the following equation: 
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Ethanol consumption = 
                   

                    
                                                                   (1) 

 

Ethanol consumption = (1300 mg)/(3000 mg) = 0.43 mg ethanol/mg glucose after 96h . 

Which is substantially close to the ethanol yield (0.45 g ethanol/g glucose) reported by Zhang, et 

al., 2004 and in agreement with those obtained from hydrolysis dry mass peel. Ethanol yield along 

the fermentation process is shown in Fig.8. The results suggest that Saccharomyces cerevisiae can 

grow well in the medium and can convert glucose to ethanol in convenient concentration.   

 

4. CONCLUSIONS AND RECOMMENDATIONS 

 
4.1 Conclusions 

Dilute acid followed by autoclaving proved to be the most efficient pretreatment methods to treat 

cellulose-rich municipal solid wastes (residuals) of orange peel and sawdust. Significant amounts of 

reducing sugars were obtained at the end of the saccharification process, using orange peel waste 

which proved to give the highest glucose concentration of 6000 mg/l on day 4. Fermentation was 

carried out for the hydrolyzed samples using Saccharomyces cerevisiae. The amount of ethanol 

produced after fermentation were analyzed by gas chromatograph and found to be the highest for the 

same fruit of 1300 mg/l and a yield value of 43% after 96h. The results indicate the promising future 

for generation of ethanol from cellulosic wastes on a large scale. 

 

4.2 Recommendations  

Future research may follow the suggested pathways: 

1. Verification on a larger scale of the process is needed to demonstrate that the unit operations of    

enzyme, enzyme and acid, and acid hydrolysis will perform as anticipated on a larger-than-

laboratory scale, as well as to determine what problems may occur during the operation of the 

integrated process.  

2. Basic laboratory research is needed to improve the unit operations in order to improve process 

economics and develop an advanced strain of bacterium that could lead to more efficient 

fermentation of cellulosic materials and expand the amount of biomass material that can be 

converted into ethanol. 

3. Suggesting pretreatment methods to improve ethanol production that should make the 

lignocelluloses available to the enzymatic attack, in order to obtain an efficient hydrolysis.  

4. The data obtained in this research could be benchmarked against data presented for other type 

of food waste or bioreactor configurations such as pH, temperature, mass fraction or 

pretreatment acid concentration through the entire process. 
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Figure 1. Representation oflignocellulosicstructure showing cellulose, hemicellulose 

and lignin fractions (Fengel and Wegener, 1984) . 

 
 

 
 

Figure 2. Concentration of reduced sugar after pretreatment with( a) enzyme (b) 1% HCl and 

enzyme (c) 1% dilute HCl followed by autoclaving at121℃ for 30 min 

(d) 1% sulfuric acid followed by autoclaving at121℃ for 30 min 

 

 
Figure 3. Time course of glucose production from lignocellulosic orange peel powder using 1% 

HCl followed by autoclave at 121℃ for 30 min. 
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Figure 4.Time course of glucose production for 10g lignocellulosic orange peel powder using HCl, 

H2SO4and as hydrolysate. 

 

 

 
Figure 5. Glucose production using dilute acids and alkaline pretreatments for 10g orange peel at   

96 hr. 
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Figure 6. pH profile within the fermentation process with time. 

 

 
Figure 7. Ethanol and sugar concentration with time. 

 

 

 
 

Figure 8. Ethanol yield with time 
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ABSTRACT 

In this study eleven models of the rocket fins were made of hyper composite material with 

different values of volume fraction of components (70%, 60%,50% for polyester, 40%, 

30%,25%,20%,10% for fibers and 0%, 5%, 10%, 20%, 30%,40%for powder) to produce an 

isotropic composite plate structure. The reinforcement of the matrix is done by mixing of the 

polyester resin with the carbon fiber and carbon powder. Mechanical and thermal properties were 

evaluated by conducting several tests. A concentrated load was applied on these models the effect of 

adding the carbon powder on the maximum deflection and the effect of temperature on this 

deflection were studied and discussed. The temperature range was suggested according to the matrix 

ability and applications. The experimental results were verified numerically using ANSYS finite 

element program. The results showed that the addition of carbon powder to the composite material 

composed of polyester and glass fiber leads to increase the value of Young 's Modulus (maximum 

value 6.36 GPa) and decrease the amount of maximum deflection.  The maximum deflection was 

increased with the increasing of temperature.  The lowest value of maximum deflection was 

occurred in the model composed of (50% polyester,30%glass fiber and 20% powder)  which reached 

to 1.56 mm. The comparison between experimental and numerical results showed a good agreement 

between them. 

Key words: rocket fins, hyper composite material, maximum deflection, thermal and mechanical 

loads. 

 

 ميكانيكية والحراريةالل الاحمادراسة عملية وعذدية للصفائح المركبة الهجينة جحث جأثير

 أ.م.د. محسن عبذ الله الشمري                                          المهنذسة سحر عماد عبذ الله           
 باحثت       اسخار ِساعذ                                                                                                      

 خاِعت بغذاد-خاِعت بغذاد                                                                 وٍُت اٌهٕذست-هٕذستوٍُت اٌ                
 

 الخلاصة
 %70 )  راث وسىس حدُّت ِخخٍفت ِادة ِشوبت هدُٕتصٕعج ِٓ ّٔىرج ِٓ صعأف اٌصاسوخ احذ عشش فٍ هزا اٌبحث حُ حصُٕع 

لأٔخاج ٌٍباودس ( %40,%30 ,%20 ,%10 ,%5 ,%0ٌلاٌُاف و  %10,%20,%25,%30 ,%40ٌٍبىٌُسخش و  50%,60%

ُىأُىُت اٌخىاص اٌّ دسسج باسخخذاَ اٌُاف اٌضخاج ِع باودس اٌىاسبىْ. لىَج  اٌّادة الاساطاْ . صفُحت ِٓ ِادة ِخّاثٍت اٌخىاص

الصً أحشاف ٌها ِع دساست حأثُش  وحُ حسابحًّ ِخّشوض عًٍ هزٖ إٌّارج  ِٓ خلاي اخشاء عذة اخخباساث. سٍط واٌحشاسَت 

حُ اْ ِذي دسخاث اٌحشاسة واْ بالاعخّاد عًٍ لذسة اٌّىاد اٌّسخخذِت واٌخطبُماث اٌعٍُّت.  دسخت اٌحشاسة عًٍ رٌه الأحشاف.

ِادة  اٌّىىٔت ِٓ اٌّشوبت ادةٌٍّ اٌىاسبىْ إضافت ِسحىق أْ إٌخائح أظهشث  .أسض اٌخحمك ِٓ إٌخائح اٌعٍُّت عذدَا باسخخذاَ بشٔاِح

 .ٔحشافوخفض اٌحذ الألصً ٌلا GPa 6.36حُث وصً اًٌ  ِعاًِ اٌّشؤت صَادةً َؤدٌ إٌ والأٌُاف اٌضخاخُت اٌبىٌُسخش

ً لُّت ٌلأٔحشاف الألصً أل وخذ اْ. وطت عًٍ إٌّىرجبضَادة لُُ دسخاث اٌحشاسة اٌّسٍ ٌلأحشاف اٌحذ الألصً  اصدادث لُّت

اْ  .(mm 1.56 ) حُث بٍغج% باودس واسبىْ( 05% اٌُاف صخاج و05% بىٌُسخش و05ّىىْ ِٓ )اٌىرج ظهشث فٍ إٌّ

 .اّبُٕج اْ هٕان احفالا خُذا بُٕه واٌعذدَت اٌذساست اٌعٍُّت بُٓ اٌّماسٔت
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 صعأف اٌصاسوخ, ِىاد ِشوبت هدُٕت, ألصً أحشاف, احّاي حشاسَت وُِىأُىُت الكلمات الرئيسية: 

 

 

1. INTRODUCTION 

  

1.1 Hyper Composite Material  

    Hyper composite material is more advanced composite as compared to established fiber-

reinforced polymer (FRP). Hyper composite material can have more advanced than single 

reinforcing phase with a single matrix phase or multiple matrix phases with single reinforcing phase 

or multiple matrix phases with multiple reinforcing phase. It is possible to obtain the advantage of 

the various fibers while coincidental mitigating their undesirable qualities by combining two or 

more kinds of fibers, Mutsuyoshil and Aravinthan,2010. 

There are three kinds of hyper composites: matrix hyper, fiber hyper and interfacial hyper. The 

matrix hyper means combining of two or more type of resin in one composite. The fiber hyper 

means different fibers using in one textile while interfacial hyper means combining of two or more 

type of fiber bundles with various surface treatments. The mechanical properties of these hyper 

composites (high specific strength, high specific stiffness, energy absorption, low density and 

corrosive resistance) variegated according to changing volume ratio and stacking succession of 

different plies Mohammed, 2013. 

Ibrahim, 2011, studied the influence of reinforcing polymer with graphite and glass particles. The 

results showed that the hyper composite material (20% glass, 30% graphite, 50% epoxy) has higher 

flexural strength than polymer matrix material. Smait and Mohammed, 2012, studied 

experimentally the effect of graphite filler on the mechanical behavior of glass – polyester 

composite material at (30% volume fraction). The results showed that the mechanical properties 

were improved with the increasing of the graphite filler to (7.5%) and it was regressed above this 

content. Sakthivel and Ragendran, 2014, fabricated hyper composite material using natural and 

glass fiber. The results showed that the hyper composite material has higher mechanical properties 

in the tensile, impact and flexural tests. Basim et.al, 2014, prepared hyper composite material using 

epoxy resin and glass fiber with volume fraction of 6% and calcium carbonate as powder with 

volume fraction 3% and 6%. The results showed that the increasing in hardness and flexural strength 

is shown with the increasing of powder volume fraction and smaller particles size. 

 

1.2 Thermal Effect on Composite Material 

    The environmental conditions have a significant effect on the physical and mechanical properties 

of engineering materials, which is one of the basic things that should be taken into consideration. In 

view of the properties of the composite material such as high strength to density ratio and high 

thermal and electrical insulation and the urgent need to be used in a lot of military and engineering 

fields such as aircraft, ships, rocket, hydrofoils and space vehicle which are subjected to change in 

the ambient temperature. This changes in the temperature incite the researchers to study the effect of 

temperature on the properties of these materials, Thanon, 2013. 

 Putic et.al, 2006, studied the effect of low and high temperature on the impact properties of glass-

epoxy composite. The impact strength was presented at three temperature levels. They showed that 

the impact properties were higher at the elevated temperature and they were the smallest in low 

temperature. Abbas, 2007, studied the influence of temperature on the young modulus, flexural 
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strength, impact strength and thermal conductivity of hyper composite material manufactured from 

epoxy with glass fiber and carbon fiber at different temperature (23, 40 and 60) °C with volume 

fraction of 30%. The results showed that young modulus is decreased with the increasing of the 

temperature, but, the flexural strength, the impact strength and the thermal conductivity were 

increased with the increasing of the temperature.AL-alkawi, et al, 2012, studied the effect of 

temperature on the value of the ultimate tensile strength of composite material manufactured of 

polyester as resin and E-glass woven fiber. The results showed that when the temperature was 

increased the ultimate tensile strength was increased. 

The goal of this research is to manufacture eleven model of Hybrid composite plate (rocket fin) and 

study the mechanical and thermal properties of these models and then applying a concentrated load 

to obtain the maximum deflection. In the other hand the thermal effect on this deflection is to be 

investigated.  These models were made of unsaturated polyester with different values of volume 

fraction of fiber glass and carbon powder. 

 

2. EXPERIMANTAL WORK 

 

2.1 Materials 

    Unsaturated polyester was used as a matrix. It is viscous liquid, transparent and thermosetting 

polymer type. It is converted to a solid state by mixing with the hardener (2% of polyester weight). 

The type of fiber used is E-glass (chopped) and the type of powder is carbon powder (Avg. 

Diameter:109.86 nm, Purity 99.997%). 

 

2.2 Preparation of Mold and Manufacturing of Tensile Test Samples and Fins 

    The mold is manufactured of wood and glass so as to make the samples with the desired 

dimensions [25 cm x 25 cm x 0.3 cm]. And then prepare the mold using wax to insure the clean and 

smooth facing and also to easy the process of sample removal. Fig.1. 

There are several methods to manufacture a composite structure. There are advantages and 

disadvantages for each one of them. It has been using the hand lay out method to prepare the models 

and samples because it is the simplest procedure to use and the way by which to obtain the samples 

in different shapes and sizes. The models of rocket fin which have been manufactured in this 

research are shown in the Fig. 2. 

 

2.3 Tensile Test 

    According to ASTM D638-03 the samples were cut up from the manufacturing plate; 165 mm 

length, 19 mm width, 3mm thickness [ three sample for each sample] as shown in Fig. 3-a This test 

is done in Materials Engineering Department / University of Technology. The tensile test machine is 

shown in Fig. 3-b. The specimen was put in this machine and then pulled hydraulically with strain 

rate (0.5 mm/min). Fig. 4 shows the manufactured tensile test specimens before the test and after the 

failed. 
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2.4 Thermo-Mechanical Analyzer (TMA) Test 

    TMA is a technique used to measure the change in the dimensions of sample (length or volume) 

as a function of temperature. There is widely application for this technique to various material such 

as polymers, metal, ceramic, glass and fiber etc. It was used in this research to evaluate the Young 

Modulus and coefficient of thermal expansion as a function of temperature. The device, the 

dimensions of sample and the manufacturing sample are shown in Fig. 5. This test was achieved in 

polymer department of Ministry of Science and Technology. 

 

2.5 Thermal Conductivity Analyzer (TCI) 

    TCI is a device used to measure the thermal conductivity and effusively of materials. It can be 

used for various materials such as powder, liquid, solid and pastes and gives the result in a short 

time, when compared with other devices. The device, the dimensions of sample and the 

manufactured sample are shown in Fig. 6. This test was achieved in polymer department of Ministry 

of Science and Technology. 

 

2.6 Bending Test  

   The aim of this test is to identify the linear behavior of the material under the influence of the 

applied load vertically to the surface plane of it. The bending test includes the determining of the 

value of the deflection that occurs by the effect of applying the force. The bending structure rig is 

consisting of the following parts as shown in Fig. 7. 

1. Metal vise is used to fix the models of the rocket fins as a cantilever plate 

2. Dial indicator is an instrument used to measure the deflection in the tip of the fin due to 

loading. It was fixed by the holder 

3. Load cell is a sensor used to create an electrical signal which it's magnitude is proportional to 

the applied load. 

4. Load cell indicator is used to convert the signal coming back from the load cell into force 

signal. The type used in this research displays force in kg unit. 

5. Power supply is to provide the device with electric power.  

6. Electric stove used to heat the models. 

7. Thermos-reader with thermocouple is used to measure the temperature of the samples during 

the test.  

All instrument used in this test were calibrated in Central Organization for Standardization and 

Quality Control. The concentrated force is applied by rotating the screw which is existing on load 

cell. 

 

3. NUMERICAL ANALYSIS 

The analytical solution of the plate bending is depending on the condition of the plate (geometry, 

boundary condition and load configuration). If these conditions are so complicated, the analytical 

solution becomes also complicated. In case a complex structure the numerical solution is used to 

verify the experimental results. The finite element method is a muscular computational technique in 

order to obtain the solution of integral and different equations that increasing in most fields of 

science and engineering, Timoshenko, 1959. 

The deflection of models of fins is analyzed using finite element method by employment ANSYS 
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program (version 15). The element type used in this research is shell 281 and its geometry is shown 

in Fig. 8. ANSYS recommends against using element in triangle form, zero-area elements are not 

allowed, zero-thickness elements are not allowed and no slippage is assumed between the element 

layers’ shear deflections are included in the element; however, normal to the center plane before 

deformation are assumed to remain straight after deformation.  Mechanical and thermal properties 

were defined to create the numerical model, then meshing the model with appropriate mesh, 

applying boundary condition, applying concentrated load, solving and finally plot the deflection for 

each model. 

 

4. RESULTS AND DISCUSSION   

    The results of hyper composite models of rocket fin included the experimental results of 

mechanical and thermal properties of these models composed of chopped glass fiber; carbon powder 

and polyester resin with different volume fraction are listed in Table 1. Young modulus 

experimentally determined from the slope of the stress – strain curve created during tensile test 

conducted on a sample of material, the unit of it is (Pa or N/m
2
).  In addition to evaluate the effect of 

added carbon powder on the maximum deflection of these models and, study the effect of 

temperature on this deflection; the maximum deflection of isotropic hyper composite models of 

rocket fins is evaluated experimentally and numerically. A comparison between experimental and 

numerical results is done. 

The mechanical and thermal properties of the fins studied are also shown in Table 1. Fig. 9 shows 

the effect of adding powder on the maximum deflection of the fins consist of 30% glass fiber.  It is 

clear that the addition of powder to the composite structure decreases the maximum deflection as a 

result of an increase in the Young 's Modulus. The same behavior was occurred for the models that 

consist of 20% glass fiber as shown in Fig. 10 but in models consist of 10% volume fraction of glass 

fiber; the maximum deflection is increased then decreased as shown in Fig. 11. The effect of 

replacing of glass fiber with powder is shown in Fig. 12, 13 and 14 for the models consist of (70, 60 

and 50) % of polyester, respectively. These behaviors are happened because of the carbon powder 

has high value of tensile strength and flexibility if compared with the glass fiber, as well as 

randomly distributed in the polyester material and ease of penetration of matrix material in these 

powder and fiber creates a complete interface between the matrix and reinforcement material. But 

when the value of volume fraction of powder is increased, it leads to increase the maximum 

deflection due to the reduction in the value of Young's Modulus because of the difficulty of 

penetration of matrix material in powder and fiber which leads to the weakening of the 

interrelationship between matrix and fiber, thus reducing the efficiency of carrying the applied load 

on the composite plate. The same behavior was occurred in the ref. (12).  

For all models of rocket fins the smallest maximum deflection was occurred in the model no.9 

which consist of 50% polyster,30%fiber glass and 20% carbon powder. See Table 1. 

The effect of temperature on that maximum deflection is shown in Fig. 15 It is clear that the 

maximum deflection was increased in all models when the temperature increasing from room 

temperature to 60 °C because the temperature increase leads to a weak bonding strength between 

matrix and reinforcing materials thus it becomes soft and it happens a great strain. The minimum 

effect of temperature was happened in model no. 8 (40% fiber glass,10% carbon powder and 50% 

polyester 
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5. CONCLUSION 

The most important conclusions that have been reached by this study are: 

1. The addition of powder to the composite structure composed of polyester and glass fiber 

leads to the increasing of Young's Modulus (maximum value 6.36 GPa) and decreasing 

maximum deflection. 

2. The comparison between experimental and numerical investigations showed a good 

agreement between the results. 

3. Increasing of the value of the maximum deflection is happened due to temperature increase. 

4. The minimum effect of temperature was happened in model no. 8 (40% fiber glass,10% 

carbon powder and 50% polyester) 

5. the smallest maximum deflection was occurred in the model no.9 which consist of 50% 

polyster,30%fiber glass and 20% carbon powder. 
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 , ْدساست اٌخىاص اٌُّىأُىُت ٌّىاد ِخشاوبت هدُٕت راث اساط 0505"سهاِت عُسً ,واظُ ِطش و لحطاْ عذٔا ",

4,اٌعذد  02بىٌُّشٌ ِمىاة بالاَاف ودلائك" ِدٍت اٌهٕذست واٌخىٕىٌىخُا ,اٌّدٍذ   

 

 

Table 1. mechanical and thermal properties of the models. 

 

Model 

no. 

Volume 

fraction  of 

polyester % 

Volume 

fraction  of 

fiber % 

Volume 

fraction  of 

powder % 

E 

(GPa) 

K 

(W/m.C) 

α  

(10
-6

)/C 

Maximum 

Deflection 

(mm) 

1 70 30 - 3.7 0.296 17.23 2.7 

2 70 25 5 4.65 0.341 18 2.12 

3 70 20 10 4.187 0.293 21.89 2.36 

4 70 10 20 2.55 0.463 22 3.94 

5 60 30 10 5.26 0.396 23.45 1.87 

6 60 20 20 3.25 0.586 26.65 3 

7 60 10 30 1.73 0.433 27.1 6.04 

8 50 40 10 5.53 0.442 12.84 1.84 

9 50 30 20 6.36 0.491 16.35 1.56 

10 50 20 30 3.06 0.677 19.34 3.15 

11 50 10 40 2.6 0.616 21.32 4 

 

 

 
 

Figure 1. The mold.  
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Figure 2. Models of rocket fins. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. (a) dimensions of tensile test specimen (ASTM D 638-03). (b) tensile test machine. 

 

 

                 
 

                                     a                                                                      b           
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Figure 4. a.Tensile test specimens before the test and after the failed and  the tensile test result. 

 

 

 

                          
 

 

Figure 5. Thermo-mechanical Analyzer (TMA). 
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                Thickness 3mm TCI device. 

 

 

Figure 6. Thermo-conductivity Analyzer test (TCI). 

 

 

 
 

Figure 7. The test rig of bending test. 

 

Metal vise 
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Figure 8. Shell 281 element. 

 

 
 

Figure 9. The effect of adding carbon powder on the maximum deflection of the models consist of 

30% glass fiber. 
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Figure 10. The effect of adding carbon powder on the maximum deflection of the models consist of 

20% glass fiber. 

 

 

 
Figure 11. The effect of adding carbon powder on the maximum deflection of the models 

consist of 10% glass fiber. 
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Figure 12. The effect of replace the glass fiber with carbon powder on the maximum deflection 

of the models consist of 70% polyester.  

 

 
 

Figure 13. The effect of replacing fiber with powder on the maximum deflection of the models 

consist of 60% polyester. 
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Figure 14. The effect of replace fiber with powder on the maximum deflection of the models 

consist of 50% polyester.  

 

 

Figure 15. The effect of the temperature on the maximum deflection for all models. 

0

2

4

6

8

10

12

14

20 25 30 35 40 45 50 55 60 65

M
ax

im
u

m
 d

ef
le

ct
io

n
 (

m
m

) 

Temperature °C 

no.1 no.2 no.3 no.4 no.5 no.6

no.7 no.8 no.9 no.10 no.11



Journal of Engineering Volume   23   August  2017 Number 8 
 

 

70 
 

Rigid Trunk Sewer Deterioration Prediction Models using Multiple 

Discriminant and Neural Network Models in Baghdad City, Iraq 

 

 

 

 

 

ABSTRACT 

   The deterioration of buried sewers during their lifetime can be affected by several factors leading 

to bad performance and can damage the infrastructure similar to other engineering structures. The 

Hydraulic deterioration of the buried sewers caused by sewer blockages while the structural 

deterioration caused by sewer collapses due to sewer specifications and the surrounding soil 

characteristics and the groundwater level. The main objective of this research is to develop 

deterioration models, which are used to predict changes in sewer condition that can provide 

assessment tools for determining the serviceability of sewer networks in Baghdad city. Two 

deterioration models were developed and tested using statistical software SPSS, the multiple 

discriminant model (MDM) and neural network model (NNM). Zublin trunk sewer in Baghdad city 

was selected as a case study. The deterioration model based on the NNDM provide the highest 

overall prediction efficiency which could be attributed to its inherent ability to model complex 

processes. The MDDM provided relatively low overall prediction efficiency, this may be due to the 

restrictive assumptions by this model. For the NNDM the confusion matrix gave overall prediction 

efficiency about 87.3% for model training and 70% for model validation, and the overall conclusion 

from these models may predict that Zublin trunk sewer is of a poor condition. 

Key words: deterioration model, trunk sewer pipe, sewer conditions, multiple discriminant analysis, 

artificial neural network. 
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آَٛبس سببّ فانخذْٕس انٓٛذسٔنٛكٙ نهًجبس٘ انًذفَٕت سببّ اَسذاد انًجبس٘ بًُٛب انخذْٕس الاَشبئٙ ٌ إ بقٛت انًُشبث انُٓذسٛت.

 انًجبس٘ بسبب يٕاصفبث انًجبس٘ ٔخصبئص انخشبت انًحٛطت ٔيسخٕٖ انًٛبِ انجٕفٛت. 

Dr. Awatif Soaded Alsaqqar Dr. Basim Hussein Khudair Rehab Karim Jbbar 

Assistant professor Assistant professor M.Sc. Student 

Engineering College -Baghdad 

University 

Engineering College -Baghdad 

University 

Engineering College -

Baghdad University 

d.alsaqqar@yahoo.com basim22003@yahoo.com rehabkarim818@gmail.com 

 د.عواطف سؤدد عبذالحويذ د.باسن حسين خضير رحاب كرين جبار

 اسخبر يسبعذ اسخبر يسبعذ ٛشطبنبت يبجسخ

 جبيعت بغذاد-كهٛت انُٓذست جبيعت بغذاد-كهٛت انُٓذست جبيعت بغذاد-كهٛت انُٓذست

mailto:d.alsaqqar@yahoo.com
mailto:basim22003@yahoo.com
mailto:rehabkarim818@gmail.com


Journal of Engineering Volume   23   August  2017 Number 8 
 

 

71 
 

انخٙ ًٚكٍ أٌ حٕفش ٔ انصشف انصحٙانخغٛشاث فٙ حبنت  ُبؤانٓذف انشئٛسٙ يٍ ْزا انبحث ْٕ حطٕٚش ًَبرج حذْٕس ٔانخٙ حسخخذو نخ

ببسخخذاو بشَبيج  خذْٕسنهًَٕرجٍٛ  حطٕٚش ٔفحصحى ٔقذ . شبكبث انصشف انصحٙ فٙ يذُٚت بغذادنت ٛححذٚذ خذيأدٔاث حقٛٛى ٔ

SPSS  ًَٕرج يخعذدة انخًبٚض ًْٔب(MDM ) ًَٕٔرج انشبكت انعصبٛت(NNM .) فٙ  خظ صبهٍ انُبقم نهًجبس٘ٔقذ حى اخخٛبس

انخٙ ًٚكٍ أٌ حعضٖ إنٗ ٔهخُبؤ نأعهٗ كفبءة  أعطٗ NNDMعهٗ أسبط  انًبُٙ خذْٕسانًَٕرج  ٌإ. تٛدساسحبنت اد كيذُٚت بغذ

يُخفضت َسبٛب ْٔزا قذ ٚكٌٕ ساجعب إنٗ  فهقذ قذو كفبءة حُبؤ  MDDM أيب ًَٕرج. انكبيُت نًُزجت انعًهٛبث انًعقذة قذسحّ

٪ 8..3ة انخُبؤ الإجًبنٛت حٕانٙ كفبء انخصُٛفأعطج يصفٕفت  NNDM نًُٕرج بتببنُس .بٕاسطت ْزا انًُٕرج الافخشاضبث انًقٛذة

حبنت  فٙ خظ صبهٍ انُبقم نهًجبس٘أٌ ب ْٕ انخُبؤ٪ نهخأكذ يٍ صحت انًُٕرج ٔالاسخُخبج انعبو يٍ ْزِ انًُبرج 7.ًُٕرج ٔ اننخذسٚب 

 .سٛئت

1. INTRODUCTION 

     Sewer networks are subsurface infrastructure systems which collect domestic sewage from 

different facilities to sewage treatment plants or other places for disposal. Many parts of the sewer 

network have been deteriorated due to several internal and external factors. This network may need 

to be replaced, repaired or renovated in order to guarantee their required hydraulic performance and 

to avoid possibility of failure, Hemed, 2015. Previous studies in the field of sewer deterioration 

models, as Davies et al., 2001 provided a review of the numerous factors that have been recognized 

as influencing the structural stability of rigid sewer pipes with their effects on the general process of 

pipe deterioration and failure.  

Tran, 2007 developed several hydraulic and structural deterioration models in Dandenong in 

Victoria, Australia, by using Markov model for prediction of individual pipes, and the result showed 

the best performance when predicting sewer deterioration for the selected case study. 

Chughtai and Zayed, 2008 applied a multiple regression model on data from two Canadian 

municipalities (Pierrefonds and Niagara Falls) to simulate the condition state of sewers. It was 

indicated the developed regression models using the determination coefficient (R
2
) which can 

explain 72 to 88 % of the total variability in the operational and structural sewer conditions. Ana, 

2009 applied several deterioration models on sewer and inspection data of Leuven and Antwerp 

cities, Belgium. The cohort survival model seemed to be the most reliable pipe group model for this 

case study. For the pipe-level models, the logistic regression and the probabilistic neural network 

(PNN) showed good overall prediction quality. 

Khan et al., 2010 developed deterioration models using data from Pierrefonds, Canada. They used 

neural network modeling with back propagation (BPNN) and probabilistic (PNN) approaches. They 

used about 20% of the available dataset to test the model. The determination coefficient (R
2
) ranged 

within 71 and 86 % depending on the deterioration factors considered. Salman, 2010, applied 

several deterioration models (ordinal regression, multinomial logistic regression and binary logistic 

regression analysis) on inspection data of Cincinnati city (USA). The binary logistic regression 

analysis showed the best performance in predicting sewer deterioration, the total model efficiency 

was 66%. Prediction efficiency for good condition was 78% and for bad condition 46%. 

There are a number of activities that can be undertaken in order to keep the sewer network 

functional and in good shape such as routine maintenance, repair and renovation. This study is 
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significance to the general authority for sewerage services to monitor the performance of sewer 

systems in Baghdad city, Iraq, to help utilities to predict future maintenance and rehabilitation or 

replacement timing. The research's aim is to predict changes in sewer conditions by develop 

deterioration models that are able to provide assessment tools for Zublin trunk sewer in Baghdad 

city, Iraq, and to investigate models usefulness and applicability in sewer deterioration modeling. 

2. MATERIAL AND METHOD 

2.1 Case Study Description  

The case study in this paper is the Zublin trunk sewer. It is one of the main lines that collect sewage 

from Al-Rusafa side in Baghdad city with an estimated total length of around 25.4 km with 

diameters of 1800-2400 mm at depths of 3-7 m. Reaching Al- Rustamiya sewage treatment plant 

with 3000 mm in diameter at 6-10 m in depth. This line starts from the municipality of Al-Shaab and 

ends at Al-Rustamiya sewage treatment plant (3
rd

 expansion) south of Baghdad as shown in Fig. 1. 

2.2 Data Collection  

The predictor’s selection and the quality and quantity of the collected data affect models prediction. 

In this study, data are collected from different departments of Baghdad Mayoralty (design, 

implementation, planning, operating, maintenance and Geographic Information Systems). In 

addition, other data were collected from different sections in the different municipalities of Al-

Rusafa that Zublin line serves them. The data included: sewer condition, age, material, function, 

type, shape, diameter, depth, length, slope and traffic intensity. 

3. SEWER STRUCTURAL DETERIORATION MODELS 

3.1 Multiple Discriminant Deterioration Model (MDDM) 

One of the statistical methods that is used to predict or classify individuals into exhaustive and 

mutually exclusive classes based on a set of predictors is Fisher’s linear discriminant analysis LDA, 

Huberty, 1994. The aim of MDDM is to estimate the linear relationship between a single 

categorical dependent variable (i.e. condition classes) and a set of quantitative independent variables 

(e.g. deterioration factors) by maximizing variables in the class scatter, which is called Fisher’s 

criterion, Laitinen, 2007, and used this criterion as the calibration technique for the LDA, Johnson 

and Wichern, 2002. 

3.1.1 Model description  

The MDDM uses a group of linear equations of independent variables (i.e. deterioration factors) to 

determine classification functions, Kley et al., 2013: 

Li = α + βi1X1 + βi2X2 + …+ βinXn                                                                                             (1)         

Where  

Li is the classification function where i = 1 to j, with j being the number of condition classes, X (1 to 

n) are the independent variables, βi are the classification coefficients that correspondent to n-number 

of independent variables, α is the offset. The determination of the coefficients βi can be done by 

maximizing the variance between classes relative to the within-class variance of Y, Sharma, 1996. 
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3.1.2 Model assumptions 

The following are the assumptions needed to be adhered when using MDDM as: linearity of 

relationships, equal dispersion matrices and the independent variables follow a multivariate normal 

distribution, Hair et al., 1998. Studies, however, have shown mixed evidence with regard to the 

sensitivity of MDDM to violations of the above assumptions. Typically, the violations affect the 

classification process negatively. 

3.1.3 Standardized discriminant functions coefficients 

The standardized coefficients βi* are used for the assessment of the relative importance of the 

discriminator variable i in the discriminant function. These coefficients can be determined using the 

following expression (Sharma, 1996): 

βi* = βiSi                                                                                                                                                                                              (2) 

Where: 

βi* standardized coefficient, βi unstandardized coefficient and Si the pooled standard deviation of 

variable i.  

3.2 Neural Network Deterioration Model (NNDM) 

Neural networks can be used to predict outcome data from input data in a manner that simulates the 

operation of the human nervous system. Unlike statistical models, NNs have no assumptions related 

with the model structure because it is determined by data. Generally, the model can simulate non-

linear relationships within the deterioration process and can handle ordinal outputs such as condition 

classes. In the case of sewer deterioration modeling, the mathematical relationships between 

independent variables (deterioration factors) and dependent variable (sewer condition classes) are 

investigated through learning from past data the deterioration behavior of pipes. Then, the gained 

knowledge from the past data is generalized and stored in the NNs to predict the pipe's condition, 

Tran et al., 2007. 

3.2.1 Model structure  

Generally, a neural network is composed of artificial neurons that are connected together 

and ranged in different layers in order to reduce the complexity, Al-Barqawi and Zayed, 2008, as 

shown in Fig. 2. The connection weights, which attach the connections between neurons are 

determined by minimizing the error between the predicted output and the actual output value using 

the observed data, Salman, 2010. The NNs have always a special input signal values equal 1, with a 

bias weight. The function of bias weight is to allow or stop the input signals going through by (being 

non-zero value) or (being zero-value) respectively. 

Mathematically, a neural network function can be written as below: 

  Y = f (∑       
   )                                                                                                                        (3) 

Where, Y the output signal, Xi the input signal, K the number of input signals, Wi the connection 

weights, f the activation function. 
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3.2.2 Feed-forward type 

Feed forward type of NNs was used in this study to reduce the unnecessary complexity when 

determining NN models structure, Lou et al., 2001. As can be seen from Fig. 2, the connections in 

the network flow forward from the input layer to the output layer without any feedback loops. 

3.2.3 Activation functions 

The values of units in the succeeding layer are linked to the weighted sums of units in a layer by the 

activation function. The hyperbolic tangent function was used for the hidden layer neurons and the 

softmax function was used for output layer neurons in this study, since using automatic architecture 

and the output is categorical, IBM® SPSS® Statistics 20 User Guide. 

4. RESULTS AND DISCUSSION 

4.1 Data Processing  

The dataset available for this network contained 103 records corresponding to individual manhole-

to-manhole sewer length. In this database some sewers have erroneous entries, e.g. pipes with zero 

diameters, length and slopes; these sewers were discarded from the analysis. Here, 4 samples with 

zero length and slope were taken out from the analysis, reducing the useful samples to 99. Out of the 

99 useful sewer samples, 79 were set aside for calibration and 20 were for validation. The selection 

of the pipes for calibration and validation was done using simple random sampling. Some of the 

entries in the Zublin trunk sewer database are of non-numeric type (e.g. shape, material). These 

types of data were then converted to numeric type by assigning codes to them, thus facilitating 

analysis. The data that is needed to build the models and its codes are shown in Table 1. 

4.2 Development of Sewer Structural Deterioration Models 

4.2.1 MDDM 

4.2.1.1 Coefficients of the classification and standardized discriminant functions 

The classification functions coefficients can be used to classify easily sewers into condition states. 

Whereas, the coefficients of the standardized discriminant functions can be used to assess the 

relative importance of the discriminator variables, as shown in Table 2. 

 

4.2.1.2 Sample prediction 

A similar function to Eq. (1) can be written using the above coefficients to create the four 

classification functions for the prediction of the condition states of the Zublin sewers. The following 

classification functions, Li, can be written for condition states i = 2, 3, 4, 5 (there is no sewer pipe in 

condition 1, which is excellent): 
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To make a classification, the observed values of the predictors are inserted into the classification 

functions above to calculate a classification score. The observation is assigned to the class with the 

highest classification score. 

  

4.2.2 NNDM 

In this model, approximately 64% of the data were assigned for training, 17% for testing and 19% to 

a holdout sample. Furthermore, values of all the scale input factors are rescaled using normalized 

method according to Eq. (4) to improve network training.  

 

    
     

       
                                                                                                                        (4)                                                                                                                  

4.2.2.1 Training of NNDM 

 

NNDM training in this study, is used to calculate the model structure (i.e. the network weights and 

the hidden neurons numbers). For the hidden neurons numbers, four neurons in the hidden layer has 

chosen by automatic architecture selection.  The optimization algorithm that is used to estimate the 

network weights is scaled conjugate gradient with batch training type as they suitable for small 

datasets.  

  

4.2.2.2 Sample prediction  

The model architecture is listed in Table 3, the condition of a sewer with a particular characteristic 

can then be predicted. 

The non-linear relationship between the input and output data can be written as follows: 

C = ∑     
 
    + (Wo)                                       (5) 

Hi = tanh (C)                                                                                                                            (6)                                                                                                                                           

   
 (  )

∑  
(  )

 

                                                                                                                              (7)                                                                                                   

Where: n the number of the predictors, Wo bias weight, Hi the output of the hidden neurons, Yj the 

output of the output neuron, Hk is the input for Yj. 

To make a classification, the observed values of the predictors are inserted into the equations above 

to calculate a classification score, which is a value between 0-1. The observation is assigned to the 

class with the highest classification score. 
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4.2.2.3 Independent Variable Importance 

The importance of each independent variable was computed in determining the neural network 

based on the combined training and calibrating samples, IBM® SPSS® Statistics 20 User Gide. 

Table 4 appears that variables age and traffic have the greatest effect on how the network classifies 

sewers followed by diameter, material, type, slope, length, depth respectively. The independent 

variable importance is a measure of the amount of changes in value, and predicted the network 

model for different values of the independent variable while normalized importance is simply the 

importance values divided by the largest importance values and expressed as percentages. 

 

4.3 Model Performance Evaluation  

For evaluating model performance, the model error (i.e. the difference between predicted and 

observed values) must be quantified, Wright et al., 2006. When high model error, the performance 

model is low. The confusion matrix is often used for ordinal and categorical outputs. The validation 

dataset should be used to effectively test the model, Baik et al., 2006. 

4.3.1 Confusion matrix 

When comparing an observed values with model prediction, four possible situations can be 

observed: (1) true positive (TP) when the model correctly predicts the sewer condition (i.e. pipe in 

good condition), (2) true negative (TN) when the model correctly predicts the sewer condition (i.e. 

pipe in poor condition), (3) false positive (FP) when the model incorrectly predicts the sewer 

condition as a 

negative case (i.e. sewer in good condition predicted as being in bad condition), and (4) false 

negative (FN) when the model incorrectly predicts the sewer condition as a positive case (e.g. sewer 

in poor condition predicted as being in good condition) as shown in Table 5. The TP11 in this table 

means the number of pipes which were observed and correctly predicted in condition 1. In addition, 

O1, O2 and O3 represent the total pipes number which were observed in condition 1, 2 and 3 

respectively and P1, P2 and P3 represent the total pipes number which were predicted in condition 

1, 2 and 3 respectively, Tran, 2007.  

The overall predicted efficiency (OPE) was used to evaluate the performance prediction of MDDM 

and NNDM which were developed in this study to predict the changes of pipe conditions. The OPE 

can be computed from the confusion matrix using Eq. (8). Evaluating 

  

    
               

          
                                                                            (8) 

 

Tables 6 and 7 are the confusion matrices for MDDM and NNDM. Which showed that the 

deterioration model based on the NNDM provide the highest overall prediction efficiency. The high 

overall prediction efficiency by the NNDM could be attributed to its inherent ability to model 

complex processes. The MDDM provided relatively low overall prediction efficiency, this may be 
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due to the restrictive assumptions by this model such as the assumption of the normality of the 

predictor variables which is difficult to satisfy with the given dataset. 

 

5. CONCLUSIONS AND RECOMMENDATIONS 

In this paper, the MDDM and NNDM, were developed, tested and evaluated using the sewer dataset 

as an assessment tool for determining the serviceability of the Zublin trunk sewer. Among these two 

models, the NNDM was found to have a high overall prediction efficiency level than MDDM. This 

model, however, is susceptible to bias in predicting the conditions of sewers with the greatest 

number of samples in the calibration dataset. According to NNDM the most effective factors 

influence deterioration model is age, traffic, diameter, material, type, slope, length, depth 

respectively.  

The overall conclusion from these models may predict that Zublin trunk sewer is of a poor 

condition. To solve this problem continuous maintenance may keep the sewer in good condition and 

it working in a high performance level reaching the design limits. A good documentation of all 

observations and problems will help reviewing the sewer system performance as well as providing a 

good source of information for future planning. 
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Figure 1. Zublin trunk sewer layout (Mayoralty of Baghdad). 

 

Figure 2. Structure of the NNs (Al-Barqawi and Zayed, 2008). 
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Table 1. Summary code of sewer network. 

Data Measurement type Codes 

Sewer condition Ordinal 1-excellent, 2- very good, 3- good, 4- poor, 5- 

very poor. 

Age [years] Continuous  

Pipe material Nominal categorical 1- Concrete, 2- PVC, 3- GRP. 

Function Nominal categorical 1- Combined system, 2- separate system. 

Type Nominal categorical 1- Gravity sewer, 2- pressure sewer. 

Pipe shape Nominal categorical 1- Circular, 2- rectangular. 

Size [mm] Continuous  

Depth [m] Continuous  

Length [m] Continuous  

Slope [m/m] Continuous  

Traffic intensity (based on 

location) 

Ordinal 1- Low, 2- medium, 3- high. 

 

 

 

Table 2. Coefficients of the classification and standardized discriminant functions. 

 

Predictor 

variables 

Classification functions coefficients Standardized discriminant 

functions coefficients 

2 3 4 5 1 2 3 

Type -6.834 -7.944 -9.352 -9.130 .145 .359 -.280 

Age 3.365 4.286 5.009 5.996 -1.030 .011 .032 

Diameter .029 .029 .029 .030 -.048 -.060 -.129 

Depth 4.929 2.873 2.595 2.110 .544 .956 .823 

Length .064 .069 .057 .058 .075 .064 -.449 

Slope 25.754 26.346 32.207 28.655 -.062 -.405 .545 

Traffic 11.299 10.458 9.508 8.213 .407 -.116 -.098 

Material 51.375 44.421 44.367 43.040 .322 .702 .795 

(Constant) -151.750 -156.076 -172.877 -204.833    
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Table 3. Estimation of hidden and output parameters. 

 

Predictor 

Predicted 

Hidden Layer 1 Output Layer 

H(1:1) H(1:2) H(1:3) H(1:4) 

[Condit

ion=2] 

[Condition

=3] 

[Condition

=4] 

[Condition

=5] 

Input Layer (Bias) .052 1.530 .406 .343     

[type=1] .184 .539 -.182- -.344-     

[type=2] -.513- .807 -.091- -.158-     

[traffic=1] -.088- .513 -1.443- .475     

[traffic=2] .983 .569 1.221 -.113-     

[traffic=3] -1.756- 1.124 .169 -.231-     

[material=1] .016 .466 -.939- -.170-     

[material=2] -.361- .408 1.125 -.376-     

age 4.078 -4.823- -1.254- .322     

diameter -1.130- -.225- -1.191- -.340-     

depth -.085- .220 -1.187- -.135-     

length .766 .015 -.334- .467     

slope .301 -.319- .631 -.199-     

Hidden 

Layer 1 

(Bias)     -.500- .162 1.195 -.253- 

H(1:1)     -3.017- -.880- 3.191 1.432 

H(1:2)     1.835 1.071 1.707 -4.749- 

H(1:3)     .747 -1.643- 2.301 -1.854- 

H(1:4)     .083 .493 -.058- -.312- 
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Table 4. Independent Variable Importance. 

 

parameter Importance 

Normalized 

Importance parameter Importance 

Normalized 

Importance 

Type .063 13.3% Diameter .078 16.5% 

Traffic .187 39.8% Depth .036 7.7% 

Material .072 15.3% Length .043 9.1% 

Age .471 100.0% Slope .050 10.7% 

 

 

Table 5. Confusion matrix. 

 Predicted condition  

Total 1 

(good) 

2 

(fair) 

3 

(poor) 

Observed 

condition 

1 (good) TP11 FP12 FP13 O1 

  2 (fair) FP21 TP22 FP23 O2 

3 (poor) FN31 FN32 TN33 O3 

Total P1 P2 P3  

 

 

 

Table 6. Prediction efficiencies during the calibration and validation of the MDDM. 

 

 

Condition 

Predicted Group Membership 

Total 2 3 4 5 

Calibration (a) Count 2 6 1 0 0 7 

3 3 10 4 1 18 

4 0 1 25 3 29 

5 0 0 2 23 25 

Validation (b) Count 2 1 2 0 0 3 

3 0 2 1 4 7 

4 0 0 5 0 5 

5 0 0 0 5 5 

a.81.0% of calibration sample correctly classified. 

b.65.0% of validation sample correctly classified. 
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Table 7. Prediction efficiencies during the calibration and validation of the NNDM. 

 

Sample Observed 

Predicted 

2 3 4 5 

Percent 

Correct 

Training 2 2 2 0 0 50.0% 

3 0 10 3 1 71.4% 

4 0 0 20 1 95.2% 

5 0 1 0 23 95.8% 

Overall 

Percent 
3.2% 20.6% 36.5% 39.7% 87.3% 

Holdout 2 1 3 0 0 25.0% 

3 0 5 1 0 83.3% 

4 0 2 4 0 66.7% 

5 0 0 0 4 100.0% 

Overall 

Percent 
5.0% 50.0% 25.0% 20.0% 70.0% 
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ABSTRACT 

This paper presents a new development of an on-line hybrid self-tuning control algorithm of the 

Field Programmable Gate Array - Proportional Integral Derivative - Pulse Width Modulation 

(FPGA-PID-PWM) controller for DC-DC buck converter which is used in battery operation of 

mobile applications. The main goal in this work is to propose structure of the hybrid Bees-PSO 

tuning control algorithm which has a capability of quickly and precisely searching in the global 

regions in order to obtain optimal gain parameters for the proposed controller to generate the best 

voltage control action to achieve the desired performance of the Buck converter output.  Matlab 

simulation results and Xilinx development tool Integrated Software Environment (ISE) 

experimental work show the robustness and effectiveness of the proposed on-line hybrid Bees-

PSO tuning control algorithm in terms of obtaining smooth and unsaturated state voltage control 

action and minimizing the tracking voltage error of the Buck converter output. Moreover, the 

fitness evaluation number is reduced.  

Keywords: Buck Converter; Digital PID Controller; On-Line; Self-Tuning; Bees-PSO 

Algorithm; FPGA.   
 

 

 - انتفاظهي انتكايهي انتناسبي – نهبريجت انقابهت انًنطقيت انبواباث يصفوفت)تطوير نتصًيى خوارزييت سيطرة 

 تهقائيت انتنغيى وبشكم حي يتصم نًحول خفط انتيار انًستًر في انتطبيقاث اننقانت (اننبعت عرض تعديم

 أ.و.د. احًد صباح عبد الايير

 قسى هُذسح انسٍطشج وانُظى 

انركُىنىخٍح اندايؼح  

 انخلاصح
 انًُطقٍح انثىاتاخ يصفىفح( نًسٍطش يرصم حً وتشكم ذهقائٍح تصىسج انًسٍطش ذُغٍى خىاسصيٍحىٌش خذٌذ نذط انثحث هزا ٌقذو

 ػًم فً ٌسرخذو انزي انًسرًش نهرٍاس انخفط نهًحىل  )انُثعح ػشض ذؼذٌم - انرفاظهً انركايهً انرُاسثً – نهثشيدح انقاتهح

 حشذ أيثهٍح – انُحم(  انهدٍُح نخىاسصيٍحاقرشاذ هٍكهٍح  هى انؼًم هزا يٍ انشئٍسً انهذف إٌ .ُقانحان رطثٍقاخنه انثطاسٌح

ػهى انثحث انسشٌغ و انًعثىغ فً انًُاغق انؼانًٍح نكً ٌحصم ػهى ايثم  وانرً نها انقاتهٍح  انًسٍطش نرُغٍى  )اندسًٍاخ

  .انًطهىب نهخشاج انًحىل انخفط الأداءنرٍح فؼم سٍطشج نرحقٍق فى أفعمػُاصش انكسة نهًسٍطش انًقرشذ نرىنٍذ 

يراَح وفؼانٍح نهخىاسصيٍح  اثثدوانؼًم انردشٌثً )انحقٍثح انثشيدٍح صٌهٍُكس(   (ياذلاب انثشيدح انحقٍثح(  انًحاكاج َرائح ٌأ

غ انخطأ نفىنطٍح الإخشاج نهًحىل انهدٍُح انًقرشحح يٍ حٍث انحصىل ػهى فؼم سٍطشج َاػى تذوٌ حانح الإشثاع وذقهٍم ذرات

 إنى ذقهٍم ػذد اسرذػاء نذانح انرقٍٍى. حانخفط. وتالإظاف

.حشذ اندسًٍاخ-: يحىل خافط, يسٍطش سقًً , تشكم حً ويرصم, ذُغٍى راذً, خىاسصيٍح انُحمانكهًاث انرئيسيت  
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1. INTRODUCTION 

In the last decade, the mobile applications in our life have been increased such as mobile phones 

and laptops. Thus, the design  and the control of DC-DC converter power switching circuits for 

battery operation are required in order to achieve voltage regulation with fast transient response 

and high conversion efficiency, Chander, et al., 2013 and Emami, et al., 2008. 

Therefore, there are different types of control algorithms for the Buck converter. These 

algorithms are based on the mathematical model of the power switching circuit of the DC-DC 

converter and they are proposed to achieve the desired output voltage with variable load current 

and fast dynamic response as well as high efficiency with high performance of the controllers, 

such as PI controller, Garg, et al. 2015, fuzzy logic and PID controllers, Tapou, et al. 2011, 

adaptive hysteresis controllers, Kim, et al. 2012 and Chuang, et al. 2011, pole placement 

controller Kelly, and Rinne, 2005, state feedback controller Keller, et al. 2005, LQR method 

controller, Leung, et al. 1993, sliding model controller, He, and Luo, 2004, and switching 

control with time delay controller based FPGA, Themozhi, and Reddy, 2014. 

The motivation of this work is to handle Buck converter dynamic behaviors problems, which 

affect the work of the portable devices. These problems are summarized by: variable output 

voltages; wide range of loading current and various input voltage levels. In order to solve these 

problems in the transient and steady-state responses in the closed loop system, the on-line hybrid 

Bees-PSO tuning algorithm of adaptive PID controller based FPGA is proposed in this paper. 

This tuning control algorithm is a modified version of the Bees algorithm. 

The contributions of this work is described as follows: 

 Proposing of the hybrid Bees-PSO control algorithm which has the ability of the fast on-line 

searching in global regions to get and tune the best gain parameters for the adaptive PID 

controller. These parameters are responsible of generating the best voltage control action. 

Thus, the output voltage of the Buck converter will quickly reach the desired output voltage 

in the transient response. 

 Verifying the PID controller adaptation performance by changing the input voltage levels of 

the Buck converter . 

 Investigating the performance of the adaptive PID controller robustness by adding a load 

disturbance. 

 Verifying the design and the implementation of the on-line digital PID controller with the 

pulse width modulation by using FPGA-Xilinx-Virtex-5 xc5vlx5 board for the Buck 

converter system 

 Validating experimentally the proposed FPGA-PID-PWM controller as an embedded 

integrated circuit. 

The Matlab simulation results of adaptive PID controller and the Xilinx Virtex-5 board 

experimental work for the FPGA-PID-PWM controller show preciously the same performance 

for the Buck converter model in terms of minimizing the voltage error and in generating the best 

voltage control action. 

The organization of this paper can be described as follows: Section two, contains the Buck 

converter circuit mathematical model. Section three, describes the proposed design structure of 

FPGA-PID controller. Section four, demonstrates the proposed hybrid Bees-PSO tuning control 

algorithm. Section five, considers the performance of the adaptive PID controller through 

simulation results. Section six, shows the design and the verification of the FPGA-PID-PWM 
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controller based on Xilinx Virtex-5 xc5vlx50 board and Xilinx ISE 14.5 respectively as 

experimental work. Finally, section seven gives the conclusions from this paper. 

2. BUCK CONVERTER CIRCUIT MODEL 

In general, the Buck converter belongs to the class of Chopper circuits, or attenuation circuits. It 

actually multiplies the constant input source voltage VSupply by a scalar factor, smaller than unity, 

then the output voltage Vout of Buck converter is less than the input source voltage VSupply, 

Chander, et al., 2013. 

Fig. 1, shows the simplified schematic of the synchronous Buck power stage which has 

controllable n-channel MOSFETs power switches, Chander, et al., 2013 and Tapou, et al. 2011 to 

achieve the operation condition. The figure indicates Q1 is the MOS switch and Q2 is the MOS 

synchronous rectifier which replaces the diode rectifier in order to increase the circuit efficiency, 

VSupply is the source voltage, Vout is the output voltage, L is the converter main inductance, C is 

the main capacitor and RLoad is the load resistance, the on channel resistance of the switch and 

synchronous rectifier MOS transistors (rson), the effective series resistance of the inductor (rL) 

and capacitor (rC). 

To analyze the operation of the circuit and describe the mathematical model, there are two time 

of operation (Ton) and (Toff) which  depend on two MOSFET (Q1 and Q2) as follows: 

Switching  ON Q1 and switching OFF Q2: 

At a period of time t<T1, the circuit analysis can be described by applying Kirshoff’s voltage law 

as follows: 

0 OUTLL
L

onLS Vri
dt

di
LrsiV                        (1)  

Switching OFF Q1 and swithing ON Q2: 

At a period of time T1<t<T2, the circuit analysis can be described by applying Kirshoff’s voltage 

law as follows: 

0 OUTLL
L

onL Vri
dt

di
Lrsi                                                                                             (2)  

By defining ∆ as a switching function as Eq. (3) to turn VSupply ON and OFF 

21

10

0

1

TtT

Tt









                                                                                                (3)  

Then Eq. (1) and Eq. (2) can be written as follows 

0 OUTLL
L

onLS Vri
dt

di
LrsiV                    (4)  

then 

 )()(
1

LonLOUTS
L rrsiVV

Ldt

di
                        (5) 

The output voltage of the Buck converter circuit Vout is written as: 

LoadLOUT XiV                           (6) 

where XLoad is the output impedance as in Eq. (7) 

CL

CL

Load
XR

XR
X




                          (7)  

where 

CC r
SC

X 
1

                                      (8) 
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Then, it can be  written as: 

1)( 




CL

LCL
Load

rRSC

RrSCR
X                                      (9) 

Substituting Eq. (9) into Eq. (6) results in: 

)()( LCLLOUTCL RrSCRiVrRSC                     (10) 

By taking the time derivative of both side for  Eq. (10) we get 

)(

)(

CL

LLCL
L

OUT

rRC

RirCR
dt

di

dt

dV





                             (11) 

Finally, substituting Eq. (5) in Eq. (11) gives 

 

)(

)()()(
1

CL

LLCLLonLOUTS
OUT

rRC

RirCRrrsiVV
L

dt

dV






                 (12) 

 

3. ADAPTIVE DIGITAL PID CONTROLLER DESIGN 

Generally, PID controllers are widely used in industrial applications because of their  simple 

structure which consists of three terms: proportional, integral and derivative Emami, et al., 2008 

and Garg, et al. 2015. The proposed on- line self-tuning adaptive PID controller structure in this 

paper is shown in Fig. 2, which has a strong adaptation performance, high dynamic characteristic 

and good robustness performance because of its ability in  finding and tuning the PID control 

parameters. 

The control action of the proposed on-line self-tuning adaptive PID controller is necessary to 

stabilize the error voltage of the Buck converter output when the output voltage drifts from the 

reference voltage and to give  a good performance evaluation for uncertain parameters and for 

disturbance rejection. 

The PID controller time-domain form is given by Eq. (13), Garg, et al. 2015: 

dt

tde
ktdtektektu d

t

ip

)(
)()()()(

0

                       (13)                                                                 

where kp is the proportional gain; ki is the integral gain; kd is the derivative gain; u(t) is the 

control action and e(t) is the error signal. 

In order to implement the adaptive PID controller in FPGA, the continuous controller of Eq. (13) 

is simply replaced by a digital equivalent one using the z-transform where the integration and 

differentiation are performed numerically .The trapezoidal rule for numerical integration, and the 

backward difference for numerical differentiation, will be used as a common method for 

transformation, Sravanthi, and Rajkumar, 2014 thus, Eq. (14) will represent  the digital form 

for Eq. (13)  

  )(]
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(14) 

where TS  : The sampling time. 

In a discrete time at k
th

 samples,  the actual output of the controller u(k) can be represented as 

follows: 

  ))1()(()()(  keke
T

k
kFkekku

s

d

p
              (15) 



Journal of Engineering Volume   23   August  2017 Number 8 
 

 

88 

 

  ))1()((
2

)1(  keke
Tk

kFkF si                        (16) 

The structure of the digital PID controller will be realized, as shown in Fig. 3, based on Eq. (14). 

Obviously, it is composed of three multiplications and five accumulations operations. Fig. 4, 

demonstrates the FPGA–PID block diagram for Fig. 3. 

 

4. HYBRID (BEES-PSO) TUNING ALGORITHM 

The proposed hybrid Bees-PSO tuning algorithm is created by mixing  two search algorithms. 

The first one is the Bees algorithm which mimics of the food foraging behavior of swarms in 

honey bees. This algorithm is carried out by using two searches the neighborhood search that has 

two types of Bees (Selected and Recruit Bees) and the global (random) search that has also two 

types of Bess (Scout and Fittest Bees), Pham, et al., 2005 and Pham, et al., 2006.  

The second algorithm is Particle Swarm Optimization PSO which has the capability to search for 

the optimal solution by simulating the movement and flocking of birds. Particles represent 

population of individual search one which has its position and velocity to move around the 

search space till finding the best or optimal solution by using the fitness function, Wang, et al. 

2017. 

The hybridization comprises the use of the PSO algorithm to generate the population (Recruit 

Bees) as particles in the neighborhood search region of the Bees algorithm then combining the 

(Fittest Bees from PSO algorithm) with the new (Scout Bees) to generate the new population in 

the global search area of  the Bees algorithm. This mixing improves and speeds up the 

optimization process significantly. 

The proposed hybrid algorithm is used to find and tune the optimal gains control for the adaptive 

PID controller to generate the best and the smooth voltage signal that leads to minimize the Buck 

converter output voltage error during variable load.  

The flowchart diagram of the proposed hybrid Bees-PSO tuning control algorithm is shown in 

Fig. 5. 

In this work, the Scout-Bees (n) are generated as the initial population with random three values 

of the PID controller’s parameters and it is used the fitness Eq. (17), Al-Araji, 2014, based cost 

function. 

        
 

               
                                         (17) 

where:         to avoid division by zero. 

The cost function is a mean square error as  in Eq. (18) . 

    
 

 
∑               

                                    (18)  

 : is the number of iterations. 

The size of (patch size) the neighborhood search (Selected-Bees (m)) is determined by applying 

the proposed Eqs. (19,20,21).  

                                                 (19) 

                                                  (20) 

                                                (21) 

Then, the particles (Recruit-Bees) are generated by using Eqs. (22, 23, 24) in order to search and 

find the best controller’s parameters. 

                                                            (22) 

                                                               (23) 
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                                                                       (24) 

Then, each best particle (Fittest-Bees) depends on the Eqs. (17,18) is updated by using Eqs. (25 - 

30). 
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where: popm ,.....3,2,1 ;     
  are the particle’s weight m at k

th
 iteration;  : is the inertia weight 

factor is equal to 0.79;   c1 and c2 are the positive values;  r1 and r2 are random numbers between 

0 and 1; Pbestm is best previous weight of m
th

 ; Particle and gbest is best particle among all the 

particle in the population. 

The hybrid Bees-PSO algorithm for finding and tuning control parameters is repeated at 

4µsecond (sampling time) for each k
th

 sample based on Shannon theorem. 

 

5. MATLAB SIMULATION RESULTS 

The Buck converter power circuit specifications are taken from, Garg, et al. 2015 and Tapou, et 

al. 2011, as shown in Table 1. The MATLAB simulation is carried out on-line hybrid Bees-PSO 

tuning control algorithm with adaptive PID controller, as shown in Fig. 2, to follow the desired 

output voltage for the DC-DC Buck converter with sampling time equal to 4µsec based on the 

time constant of the model τ=26µsec that depends on the damping ratio ζ= 1.1023 and the natural 

frequency wn=3.4703×10
+4

 rad/sec of the Buck converter model. Therefore, the dynamic 

behaviour of the Buck convert output is fast, hence it needs to a fast self-tuning control algorithm 

to generate the control action.   

In this paper, to show that the adaptive PID controller with hybrid Bees-PSO tuning control 

parameters has a capability of fast generating optimal and smooth voltage control action and 

minimizing the voltage error with minimum number of iterations, the parameters of the 

optimization hybrid Bees-PSO algorithm will be defined as shown in Table 2.  

The simulation results of the variable step change in the desired output voltage of the Buck 

converter based  closed loop voltage control system with on-line tuning  adaptive PID controller 

with initial output voltage of zero volt can be shown in Figs. 6-a, b, c, so the response of the 

output voltage of the Buck converter model to variable step changes as (2.25, 1.75 and 1.25) volt 

was very small over shoot at 0.2 msec and zero steady-state error in each step change, as shown 

in Fig. 6-a. 

The voltage error between the desired output voltage and the actual output voltage of the Buck 

converter model was small value in the transient at each step change of the desired value and 

became zero value at steady state, as shown in Fig. 6-b. 

Fig. 6-c, shows the adaptive PID control action response which has very small spikes in response 

to the first desired voltage step change (2.25 volt) without oscillation. The control action did not 

reach the saturation state action where the maximum value of the control action is 3.75 volt 

based on the battery supply voltage. 
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In this work, Mean Square Error (MSE) for on-line hybrid Bees-PSO tuning control algorithm 

has clearly improved the performance of the adaptive PID controller by showing the voltage 

error convergence for the Buck converter model at 300 samples, as shown in Fig. 7. 

To investigate the on-line tuning control algorithm based hybrid Bees-PSO is better than other 

algorithms in terms of the effects of iteration number. In the local search, the iteration number is 

equal to 3 while in the global search it is equal to 4 via summing all the values of on-line mean 

square error, as shown in Fig. 8. 

The parameters of the adaptive PID controller kp, ki and kd that have been tuned on-line based 

on hybrid Bees-PSO algorithm at each sample are shown in Figs. 9-a, b, c, respectively. 

The response of the output voltage of the Buck converter model to a step change (1.25) volt with 

variable load resistance that decreases by 10%  at 0.225 msec as adding a disturbance, in order to 

verify the robustness performance of the adaptive PID controller. It had small over shoot at 0.275 

msec with very small oscillation during adding disturbance but at steady-state, the error was 

equal to zero value as shown in Fig.10-a. 

Fig. 10-b, shows the error between the desired voltage and the Buck converter output voltage. 

The error has a small value at transient state and in steady state, the error became very close to 

zero with very small oscillation. Fig. 10-c, shows the control action which  has a capability to 

track the voltage error of the Buck converter output to follow the desired voltage step change and 

reduce the effect of the load resistance disturbance as well as the model uncertainties on the 

system because of the strong adaptability and high robustness performance of the proposed 

controller trained by the powerful on-line hybrid Bees-PSO tuning control algorithm. 

 

6. EXPERIMENTAL WORK  

This section demonstrates in detail the design, implementation, verification and validation by 

device programming of the digital FPGA-PID-PWM using the Xilinx development tool 

Integrated Software Environment (ISE) version 14.5.  

The simulation of all modules is done by using Verilog language and finally the experimental  

results are verified with Matlab simulation results. The schematic design methodology is used to 

make all modules of the controller which consists of three parts, the first part is digital PID that 

is  based on two Figs. 3, 4 and the second part is the digital pulse width modulation circuit and 

the third part is the digital control unit which controls and synchronizes the data flow of FPGA-

PID-PWM. The most important issues in any digital design are to decide the finite word length, 

which restricts the real number representation of signals, variables and coefficients of constant 

number of bits also, it is very important to decide the type of arithmetic (fixed point or floating 

point) these two required decisions have obvious predication for the system dynamic response. 

In this work, Matlab simulation is used to predict the following data: the voltage error signal 

values, control gains (kp, ki and kd) and control action values during 300 samples and according 

to the estimated signed data (1) decimal place is needed to represent the integer part and (3) 

decimal places are essentially to represent the fractional part thus, the economical 16 -signed 

fixed point arithmetic are used to get a high precision representation with the following details: 1 

bit for sign which represents the most significant bit MSB, 4 bit for integer and finally 11 bit to 

represent the three decimal places of the fractional part and this is according to Eq. (31), 

Ifeachor, et al., 2002, and Williamson, 1991. 

B                                                                          (31) 

where D is number of decimal places; B is number of binary bits. 
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As mentioned above we have a signed data, thus two’s complement arithmetic module, as shown 

in Fig. 11-a, is very essential to deal with signed number of the voltage error signal (input to the 

FPGA-PID-PWM). In digital design the two’s complement format is preferred for arithmetic 

operations because it has only one representation for zero and moreover, the dynamic range is 

greater by one as compared with ons’s complements and signed magnitude representation since 

one more number can be represented. Finally, its “not to overflow” which means that any 

intermediate overflow that may occur in reaching the end result is of no consequence.  

The FPGA design for the two’s complement module needs the following components as shown 

in Table 3. Fig. 11-b, shows the test bench waveform of the 2’s complement arithmetic digital 

circuit using Verilog language. To obtain the output from this circuit two clocks and two control 

signals (Load_E and CO_E) are needed. The circuit detects the MSB which refers to the sign of 

the input voltage error signal number if it is equal to logic 0 this means a positive number and it 

will stay in its natural binary form if it is  equal to logic 1 this means a detection for the negative 

number occurred then the complement of all binary bits will be taken and logic 1 is added to the 

LSB. 

The schematic design sheet of the digital PID controller based on Fig. 4, is achieved and it 

required the following ICs Registers, Adders -Subtracts and Multipliers, as shown in Fig. 12-a. 

The Verilog language is used to simulate the design and test the operation of the digital PID, as 

shown in Fig. 12-b. The implementation of the digital PID needs component as shown in Table 

4. The synchronization and the control of  the data flow within the FPGA digital PID controller 

needs (11) eleven control signal, as shown in Table 5. 

It is very important to explain that there is a need to add 2’S complement digital circuit with two 

control signals (Load_U and CO_U) before and after the PID controller module in order to detect 

negative and positive sing and convert the number if negative to the 2’S complement format 

thus, the over-all control signal will be fifteen signals. The data flow from the input (voltage 

error) to the output (control action) needs fifteen clocks, two clocks to get input 2’S complement, 

eleven clocks to get PID output and two clocks to get the 2’S complement of the control action 

which will be fed to the PWM circuit. 

The digital Pulse Width Modulation (PWM) is digital circuit that gives a train of variable width 

pulses with fixed frequency and magnitude, Angulo, et al., 2006.  

In this work, it is designed to convert the output “control action” of the  digital PID controller to 

variable width pulses that is used as a gate control signals or the MOSFET power transistors (Q1 

and Q2) to turn them to ON and OFF state. 

The FPGA-PWM design needs the following IC: 8-bit comparator and 8-bit counter with one 

enable control signal. The control signal of the digital PID is normalized from 16 bit to 8 bit by 

truncation and this signal is fed to the first input of the comparator while the comparator’s 

second input is fed by the eight bits counter which counts the 256 levels of the modulation 

control signal. The maximum PWM frequency is 265 kHz and  the synchronization clock period 

of the system is 14.5 nsec. When the counter start counting, its value will be compared 

continuously with the normalized control signal and if the control signal is larger, the PWM 

output is set to one, otherwise, it is set to zero thus, the train of variable width will be created. 

The synchronization and control of the FPGA-PID-PWM operation requires the design of a 

control unit that will achieve a sequence of pulses by using 16 bits Shift-Register with some 

Logic gates circuit to generate the 16 control pulses, as shown in Fig. 13-a. 

The schematic design of the digital control and  PWM digital circuit simulated using Verilog 

language to test the operation of the design is as shown in Fig. 13-b. 
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The FPGA-PWM and control unit design needs components as shown in Table 6. The overall 

schematic design of FPGA-PID-PWM controller is shown in Fig. 14-a, it needs components as 

shown in Table 7. Fig. 14-b, shows the top level design of FPGA-PID-PWM IC with its pins  

and  controls. 

To verify FPGA-PID-PWM in the Xilinx development tool (ISE Ver. 14.5) using Verilog 

language the following  input data: voltage error signal and control parameters (kp, ki, kd) are 

fed continuously at each sample (272 clock) in form of a data files to the test bench to obtain the 

digital PWM control action, as shown in Fig. 15, and the output result is saved in another file.  

Finally, to validate the output response of the digital FPGA-PID-PWM, it will be compared with 

the output response of the adaptive PID controller response, as shown in Fig. 16, and it is clear 

that the output voltage response of the Buck converter that is based on the digital FPGA-PID-

PWM controller is approximately matching with the output voltage response of the Buck 

converter that is based on the adaptive PID controller because of many considerations that have 

been taken in the design of digital controller such as: 

 Using 16 bits high precision representation for word length that led to no needed for scaling 

factor processing. 

 Using two’s complement that prevented the consequence of over flow. 

 Fixed point fraction that overcame the over flow in multiplication point.  

The maximum difference voltage in the Buck converter output between using two controllers in 

Fig. 16, did not access ±0.15 volt, as shown in Fig. 17.  

Therefore, the implementation of FPGA-PID-PWM is downloaded to Xilinx Virtex5 xc5vlx50 

board, as shown in Fig. 18, and this is done after generating the bit-stream file that successfully 

has been obtained from Xilinx-ISE (synthesize-XST, Implement Design and Generate 

Programming File) development system in order to validate the FPGA-PID-PWM controller as 

embedded integrated circuit. 

 

7. CONCLUSIONS 

The Matlab simulation results and Xilinx development tool Integrated Software Environment 

(ISE) experimental work on the on-line Bees-PSO tuning control algorithm of adaptive PID 

controller are based on FPGA presented in this paper for DC-DC Buck converter system. The 

proposed on-line tuning control gain parameters algorithm was responsible for the following: 

 Fast pick up of the optimal control gain parameters with minimum number of fitness 

evaluation. 

 Efficiency of obtaining the best voltage control action with no saturation state leads to save 

the energy of the battery supply. 

 Effective minimization capability of tracking voltage error to track the reference voltage. 

 Giving high robustness performance in reducing the variable load current effects. 

 Making high performance output of FPGA-PID-PWM controller as embedded integrated 

circuit in terms of minimum number of control unit output signals and quickly and precisely 

generating control action. 
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 Table 1. The parameter values of the Buck converter model [3,4]. 

Description Symbol Value Unit 

The Converter Main Inductance L 33 µH 

The Main Capacitor C 47 µF 

The Load Resistance RLoad 2.345 Ω 

The Effective Series Resistance 

of The Inductor 
rL 66 mΩ 

The Effective Series Resistance 

of The Capacitor 
rC 70 mΩ 

The ON Channel Resistance of 

The Switch and Synchronous 

Rectifier MOS Transistors 

rson 2.1 Ω 

Supply Voltage VSupply 3.75 V 

 

Table 2. The parameter values of the proposed tuning algorithm. 

Scout Bees (n) is equal to 10 at the global search 

The Selected Bees is equal to 5 

The particle is equal to 20 in the neighborhood search; 

The Fittest Bees is equal to 5 

The iteration number (N) in the global search is equal to 4 

The iteration number (P) in the neighborhood search is equal to 3. 

 

Table 3. The two’s complement module needs components. 

LUTs slice logic gates occupied slices LUT flip-flop pairs flip-flop bonded IOBs 

81 82 41 82 16 35 
 

Table 4. The digital PID module needs components. 

LUTs slice logic gates occupied slices LUT flip-flop pairs flip-flop bonded IOBs 

272 281 140 281 144 91 
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Table 5. The control signals 
No. Signal Name Signal operation 

1 Clear To clear all registers 

2 CS1 To load the values of Kp, Ki, Kd 

3 CS2  

 

 

To operate the digital PID controller 

4 CS3 

5 CS4 

6 CS5 

7 CS6 

8 CS7 

9 CS8 

10 CS9 

11 CS10 To load the data (digital control action) in the register 

 

Table 6. The control unit with PWM module needs components. 

LUTs slice logic gates occupied slices LUT flip-flop pairs flip-flop bonded IOBs 

40 42 35 45 25 43 
 

Table 7. The FPGA-PID-PWM module needs components. 

LUTs slice logic gates occupied slices LUT flip-flop pairs flip-flop bonded IOBs 

474 487 257 490 201 67 
 

 

Figure 1. Synchronous Buck power stage schematic. 
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Figure 2. The block diagram of the adaptive PID controller for Buck converter model. 
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Figure 3. Digital PID controller realization. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Block diagram of PID controller in FPGA. 
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Figure 5. The proposed flow chart of the Bees-PSO algorithm. 
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Figure 6. Simulation results of the adaptive PID controller  (a) Output voltage for Buck 

converter model; (b) Voltage error; (c) Voltage control action. 
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Figure 7.  On-line performance index (MSE).  

 

Figure 8. The effect of MSE summing with changing number of the iteration in local and global 

search space. 
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Figure 9. Simulation results of the control parameters (a) kp; (b) kd; (c) ki. 

0 0.2 0.4 0.6 0.8 1 1.2

x 10
-3

0.5

1

1.5

2

2.5

3

Time (Second)

C
o

n
tr

o
l 

G
a

in
 K

p

0 0.2 0.4 0.6 0.8 1 1.2

x 10
-3

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

Time (Second)

C
o

n
tr

o
l 

G
a

in
 K

i

2 4 6 8 10 12

x 10
-4

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

Time (Second)

C
o

n
tr

o
l 

G
a

in
 K

d

(a) 

(b) 

(c) 



Journal of Engineering Volume   23   August  2017 Number 8 
 

 

101 

 

 

Figure 10. Simulation results of the adaptive PID controller with disturbance effect(a) Output 

voltage for Buck converter model; (b) Voltage error; (c) Voltage control action. 
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Figure 11. The 2’s complement arithmetic digital circuit (a) Schematic diagram; (b) The test 

bench waveform. 
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Figure 12. Digital circuit of PID controller (a) Schematic diagram; (b) The test bench waveform. 
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Figure 13. Digital circuit of control unit with PWM digital circuit(a) Schematic diagram; (b) The 

test bench waveform. 
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Figure 14. a) The FPGA-PID-PWM controller; b) The top level design of FPGA-PID-PWM IC. 

 

 

 

 

 

 

 

 

 

Figure 15. The output of the PWM digital circuit. 

 

 

 

 

 

 

 

 

 

Figure 16. Matlab simulation results and Xilinx ISE results of the output voltage of Buck 

converter model. 
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Figure 17. The maximum difference voltage between Matlab simulation result and Xilinx ISE 

result of the Buck converter output voltage. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18. Experimental setup of the Xilinx Virtex-5 development system. 
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drsabeeh@uowasit.edu.iq 

 ً. د. ؼغاً عاظد ع٘ٝذ اىذىفٜ

 ِذسط

 عبِؼخ ٚاعو–و١ٍخ إٌٙذعخ 
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 اىخلاطح

 رشو١جوخرٙوذد  اٌزوٟاٌّؾوٙذ اٌؾنوشٞ ٌّشاووض اٌّوذْ اٌزبس٠خ١وخ  اٌزؾوٛتد اٌؼّشا١ٔوخ اٌؾذ٠ضوخ  و٠ٟزٕبٚي اٌجؾش ِٛمٛع 

 وٟ اٌزؾوٛتد  اصوشٙذف اٌجؾش اٌوٝ رٛمو١ؼ ٠ٌزا  ٚؽخق١خ ِشاوض اٌّذْ اٌؾنبس٠خ ٚاٌؾنش٠خ ٚ٘ٛ ِب ٠ّضً ِؾىٍخ اٌجؾش.

ِذ٠ٕوخ إٌغوف ّشووض ؽنوبس٠خ ٌ ِغوزمج١ٍخاٌٛالغ اٌؼّشأٟ ٌٍّؾٙذ اٌؾنشٞ ٚا١ّ٘خ اعز١ؼبة رٍه اٌزؾٛتد  ٟ خٍوك فوٛسح 

 .اٌزبس٠خٟ الأؽشف

ثغجت ػذَ رشاثو اتث١ٕخ  اٌٝ اْ غ١بة اٌٛؽذح إٌظب١ِخ اٌزٟ رغّغ رشو١ت اٌّؾٙذ اٌؾنشٞ اٌجبٔٛساِٟ رٛفً اٌجؾشلذ ٚ

٠ٚٙذد اٌم١ّخ  ٌّشوض اٌزبس٠خٟا ٚغ١بة اٌّفَٙٛ اٌؾم١مٟ ٌٍزغذ٠ذ اٌؾنشٞ مّٓ وبًِ اٌغ١بق اٌؼبَ ٠ّىٓ اْ ٠نؼفاٌؼب١ٌخ 

امب خ  ؼب١ٌبد ٚظ١ف١خ دػُ اٌزشاس اٌّؼٕٛٞ ٚاٌّبدٞ ٚمشٚسح  اٌٝاٌجؾش  ِٕٚٙب ٠ز٘ت اٌزبس٠خ١خ ٚاٌؾنش٠خ ٌزٍه اٌّشاوض.

اتعزذاِخ اتعزّبػ١خ ٚرفؼ١ً  مّٓ خطو لبئّخ ػٍٝ ِفب١ُ٘ ٌزبس٠خٟرشاػٟ اٌزؾٛتد اٌؼّشا١ٔخ ٚرذػُ ِغزمجً اٌّشوض ا

 .اٌغبٔت اٌج١ئٟ ٚاتلزقبدٞ ٌٍج١ئخ اٌؼّشا١ٔخ

 ., ِذ٠ٕخ إٌغف اتؽشفاٌّؾٙذ اٌؾنشٞ, اٌزؾٛتد اٌؼّشا١ٔخ, اٌّؾبسوخ اٌّغزّؼ١خ, اٌّشوض اٌزبس٠خٟ اىنيَاخ الافرراؼٞح:

Effect of New Urban Transformations at Townscape of Historical Cities  

Urban Study of Alnajaf Historical City Center 

 

ABSTRACT 

This paper deals with the subject of modern urban transformations in the townscape of 

the centers of historical cities, bringing changes to these centers, which represents the research 

problem. The research aims to clarify the impact of changes in the physical urban scene and 

the importance of assimilation of urban transformations to create a good civilized image in the 

future of Alnajaf historical city center. 

The most important findings of the research show that what distinguishes the case of the 

historic center is a weakness in the panoramic installation urban scene, and the absence of 

regular unit that combines the installation because of the spaces between the high rises on one 

hand, and the absence of the true concept of urban renewing in the entire general context. So 

the search is stressed to the need to add functional activities taking into account the urban 

transformations and support the future of the historic center with the support of the moral and 

material heritage of the historic city center, and contribute to social sustainability and activate 

the environmental and economic environment of the urban side.  

Key words: Urban transformations, Community participation, Historical Cities Centers, 

Townscape, Al-najaf City Center.  
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 اىَقذٍح: -1

 رغججذ ثبؽذاس رؾٛتد (صمب ١خ ٚاعزّبػ١خ ٚالزقبد٠خ) رؾٛتد َ(2003) اٌؼبَؽٙذد ِذ٠ٕخ إٌغف اتؽشف ثؼذ 

ػٍٝ  .  مذ أؼىغذ اٌزؾٛتدػّشا١ٔخ ؽٍّذ ػَّٛ اٌّذ٠ٕخ ٚرشوضد ثؾىً ٚامؼ  ٟ اٌّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ

وّذ٠ٕخ ػشث١خ ٚاتٔغبْ  و١بٔٙب اٌّبدٞ ٚاٌؼلالبد ث١ٓ ػٕبفش اٌّؾٙذ اٌؾنشٞعٍجب ػٍٝ  د٠ٛ٘خ ٚخقٛف١خ اٌّذ٠ٕخ ٚاصش

 .اعلا١ِخ

 ٍْٖعٞح اىثؽس:  -2

 :ػٓ هش٠ك ٔظشٞ ٌٍزؾٛتد اٌؼّشا١ٔخ ٚاٌّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟثٕبء اهبس ٠زُ اٚتً: 

 . أفبً اعزخلاؿ ِفشداد اتهبس إٌظشٞ ٌٍّفشداد اٌزٟ روشد 

 اٌؼب١ٍِٓ  ٟ ِغبي اٌؼّبسح ٚاٌزق١ُّ اٌؾنشٞ.ِٓ ( خج١شاً  40اعشاء اعزج١بْ ػٍٝ ػ١ٕٗ لقذ٠خ ِٓ اٌخجشاء )صب١ٔبً: 

 .ٚاٌزٛف١بداٌزٛفً اٌٝ اتعزٕزبعبد صبٌضبً: 

 :خ فٜ اىيةح ٗالاطللاغاىرؽ٘لا -3

اِب  ٟ اٌٍغخ اتٔى١ٍض٠خ  ؤْ ثؼل  (,136َ, ؿ1950)اٌشاصٞ, هجؼخ  ثّؼبٟٔ اٌزغ١شٟ اٌٍغخ  اٌزؾٛتد شرجو ر

ي( ٚاتعُ ِٕٗ )Transformاٌمٛا١ِظ رزوش اْ ٌفؼً ) َّٛ ٛي, ٠ٚزؾ ( ثّؼٕٝ Transformation( ِؼ١١ٕٓ اعبع١١ٓ )٠ؾَّ

ي,  َّٛ اِب  ٟ اتفطلاػ  ١شرجو ثغبٔت اٌفؼً ٚاٌزٞ ٠قف ِغًّ اٌزغ١١شاد  .َ(1950)اٌجؼٍجىٟ,  ٚاعزؾبٌخرؾ٠ًٛ ٚرؾ

ٚاٌزٞ ٠ّىٓ اْ ٠ؾًّ اثؼبد ِزٕبلنخ  .(53َ, ؿ2013, ؽغبَ عبعذ)ٚاتعشاءاد ٚاٌفؼب١ٌبد اٌّؾٌٛخ مّٓ ػ١ٍّخ ِؾذدح

٠ٚىْٛ عبٔجٟ اٌزؾٛتد )اٌؼ١ٍّخ )ِذخلاد اٌزؾٛي(, ٚإٌزبط ) ؼً اٌزؾٛي((  (,Williams, 2000, P.181)  ٟ اٌزطج١ك

 اعبط ٌّؼٕٝ اٌزؾٛتد  ٟ ِغبس اٌجؾش.

 اىرؽ٘لاخ اىعَشاّٞح: -4

 ٚ اعضاء  ٌّٕبهك اٌؾنش٠خ اٌزٟ  مذد ٚظبئفٙب ٚادخبٌٙب  ٟ  ٟ ا اٌزذخًػ١ٍّبد اػبدح ا١ٌٙىٍخ ٚاػبدح  ثٙب٠مقذ

ٌٍّذ٠ٕخ, ٌزىْٛ لبدسح ػٍٝ خذِخ اتلزقبد ٚاتعزغبثخ ثؾىً ا نً تؽز١بعبد اٌؾ١بح اتعزّبػ١خ ٚاٌضمب ١خ 

 (31َ, ؿ2008)اٌّؾّذٞ,  :ِٕٙب٠ّٚىٓ رق١ٕف ّٔط١ٓ . َ(2014, ٌفزخ) اٌّغزخذ١ِٓ

 .اٌزؾٛتد اٌؾب ظخ ٌٍٕظبَ: ٟٚ٘ اٌزؾٛتد اٌزٟ رئدٞ اٌٝ صجبد إٌٛع ٌّغّٛػخ ِؼ١ٕخ ِٓ اٌظٛا٘ش اٌّزٌٛذح _ 

  ذرَصللو ٕللزٓ  ٗ اٌّووذِشح ٌٍٕظووبَ: ٚ٘ووٟ اٌزؾووٛتد اٌزووٟ رووئدٞ اٌووٝ ٔؾووٛء أووٛاع عذ٠ووذٖ ِووٓ اٌظووٛا٘ش._ اٌزؾووٛتد

 :ـاىرؽ٘لاخ اىعَشاّٞح ت

  ٟ٘ٚ ْش  ٟ اٌفىش ٚإٌظب١َِئؽش ٌخقبئـ اٌضجبد ٚاٌزغ١ رؼذرؾٛتد ِشرجطخ ثبٌضِبْ ٚاٌّىب. 

  َْٛو١بْ اٌّذ٠ٕخ ٚرؾزٜٛ ثبٌزىبًِ رؾٛتد ِشرجطخ ثطج١ؼخ اٌّفشداد اٌغضئ١خ )و١ّخ ٚٔٛػ١خ( اٌزٟ رى

 اٌّٛمٛػٟ.

  (196َ, ؿ2012سصاق, ) .ٚعىبٔٙب ٚرؾزٜٛ )ثٛؽذح اٌزٕٛع(رؾٛتد ِشرجطخ ثى١بْ ١٘ٚىً اٌّذ٠ٕخ 

اتّٔٛرط اٌغٍجٟ ٠ٚظٙش ػ١ٛة إٌغ١ظ  :ٌّشاوض اٌّذْ ٔز١غخ ٌّغّٛػخ اٌزؾٛتد اٌؼّشا١ٔخ ّٚ٘ب ّٔٛرع٠ٚٓ١ّىٓ ر١١ّض 

, ٚػذَ ِشاػخ اٌزطٛس اٌّزمبدِخ اتعزّشاس٠خ اٌّىب١ٔخِٓ رجؼبد  ٠زغضأوغضء ت ٚاٌزخط١و اٌّىبٟٔ اٌغٟء اٌزم١ٍذٞ 

 اٌطبلبد اتعزضّبس٠خ ػٓ هش٠كٚاتّٔٛرط إٌبعؼ ٠جشص  (Mishra, 2013, P19-20) اٌّغزمجٍٟ ٌّٕٛ ِشوض اٌّذ٠ٕخ.

اٌغ١ذ اٌمبئُ ػٍٝ اثزىبس ٚرغذ٠ذ  اٌزط٠ٛش١ش  شؿ ٚرٛ  (Cooper, and other, 2009, P.238-240. )اٌغ١ذح اٌّىب١ٔخ

 Benchmarking). ٚاعزخذاَ هبلخ اٌّىبْ ات٠غبث١خ  ٟ رٛع١ٗ اتعزضّبس اٌّؾٍٟ ٚاٌذٌٟٚ مّٓ ِشوض اٌّذ٠ٕخ اٌفؼب١ٌبد

U.S. Regional Cities, 2014, P.48 ) ٞت ٚسغُ اْ اٌؾفبظ ػٍٝ اٌّذ٠ٕخ اٌمذ٠ّخ ٚاػبدح اؽ١بئٙب مّٓ اٌّؾٙذ اٌؾنش

اٌزغ١١شاد اٌٍّّٛعخ اٚ اٌظب٘شح  ٟ اٌجٕٝ الأعبع١خ اٚ ِغّٛع ؤْ   ٠ّىٓ اْ ٠شرجو اؽذّ٘ب ثبلأخش دْٚ ؽذٚس رٕبلل.

اٌزذخلاد ٚ ,اٌضب٠ٛٔخ  ٟ رشو١جخ اٌّشوض اٌزبس٠خٟ ٔز١غخ ٌطش٠مخ اٌزؼبًِ اٚ ٌزشاوُ اٌزذخلاد اٌفشد٠خ اٚ اٌغّبػ١خ ِٓ عٙخ

٠ّىٓ اْ ٠ؾ١ش  ِؾذدح ِٓ ربس٠خٙب اٌّبدٞ ٚاٌّؼٕٛٞ ِٓ عٙخ أخشٜ ٌؾمجخاٌمغش٠خ غ١ش اٌّشاػ١خ ٌٍمٛا١ٔٓ ٚاٌنٛاثو اٌجٕبئ١خ 

 .(73َ, ؿ2004)فخش, ِغبس اٌجؾش ػٓ هش٠كاٌٝ اٌزؾٛتد اٌؼّشا١ٔخ ثقٛسح ا٠غبث١خ اٚ عٍج١خ ٠ّىٓ رم١١ّٙب 

 :اىَشٖذ اىؽضشٛ ىَشامض اىَذُ اىراسٝخٞح -5
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ّٓ اٌزٕظ١ُ ٚاٌزّبعه اٌجقشٞ ٌخ١ٍو اٌّجب٠ٟٔ ٚاٌفنبءاد اٌزٟ رخزٍك اٌج١ئخ , ٚاٌؾٛاسع ,مقذ ثبٌّؾٙذ اٌؾنشٞ  

ؽ١ش ٠ّىٓ ٌٍّؾٙذ اٌؾنشٞ اْ ٠ئؽش غبٌجب أؾطبه ِٓ اٌج١ئخ اٌؾنش٠خ اٌّبد٠خ ٚاٌّٛمٛػ١خ.  ٠زغضأغضء ت و ,اٌؾنش٠خ

رؼبظُ اٌّؾىلاد اٌؾنش٠خ ٌٍّذ٠ٕخ ٚدخٛي ِشوض٘ب  ٟ ِشؽٍخ  ػٓ هش٠كاٌفنبء اٌؾنشٞ مّٓ ع١بق اٌج١ئخ اٌؼّشا١ٔخ, 

 ,Chen, and other, 2009) ػذَ اٌزٛاصْ اٚ ػذَ اعز١ؼبة اٌخذِبد اٌقٕبػ١خ ٚاٌزغبس٠خ ٚاتعزّبػ١خ إٌّبعجخ ٌّغزمجٍٙب.

p.27)  

 ,Sen, 2013) اٌّشاػٟ ٌّزطٍجبد اٌغىبْ. اٌزق١ُّ اٌؾنشٞاٌزخط١و اٌغ١ٍُ ٚثفؼب١ٌخ  اٌّؾٙذ اٌؾنشٞوّب ٠شرجو 

p.115)  مذ خٍك ات٘زّبَ ثغضء ِٓ اٌّؾٙذ اٌؾنشٞ مّٓ اٌّّبسعبد اٌّؼّبس٠خ  مذاْ اٌىض١ش ِٓ اٌفنبءاد  ٟ ِشاوض 

اٌّؾٙذ اٌؾنشٞ عبٔت ِىٛٔبد ٍه زٚثزٌه ٠ّ( Carmona & Tiesdell, 2007, p.62) ,اٌّذْ خقٛف١زٙب ٚر١ّض٘ب

ٚ٘زا ِب ٠ّىٓ اٌزشو١ض ػ١ٍٗ  ٟ ٚالغ ؽبي اٌّشوض ا١ّ٘خ وج١شح  ٟ رؤؽ١ش ٚالغ اٌزؾٛتد اٌؼّشا١ٔخ  ٟ ِشاوض اٌّذْ ػِّٛبً, 

 اٌزم١ٍذٞ ٌّذ٠ٕخ إٌغف اتؽشف اٌزبس٠خٟ اٌؾبٌخ اٌذساع١خ ٌٍجؾش.

 :اىراسٝخٜ اىَشمض اىرقيٞذٛ ىَذْٝح اىْعف الاششفٗاقع ؼاه  -6

ٌّشلذ  اٌشئ١غخ٠ؼذ اٌّشوض اٌزم١ٍذٞ ٌّذ٠ٕخ إٌغف اتؽشف أّٛرعبً ١ِّضاً ٌٍٕغ١ظ اٌزم١ٍذٞ اٌّزنبَ ٚاٌّشرجو ثبٌىزٍخ 

اتِبَ ػٍٝ )ػ١ٍٗ اٌغلاَ(, ِٚظٙشاً ؽنش٠بً  ؼبتً ٠ؼىظ اتعزّشاس٠خ اٌّىب١ٔخ ٌٍفؼب١ٌخ اٌؾنش٠خ  ٟٙ اٚتً ِذ٠ٕخ ٌٍغبو١ٕٓ, 

 Urban renwal of the. )ػذ٘ب ِذ٠ٕخ رشاس أغبٟٔ ػبٌّٟ  نلاً ػٓ , ِذ٠ٕخ ٌٍضائش٠ٓ صبٌضبً,ِٚذ٠ٕخ ٌٍؼٍُ ٚاٌّؼش خ صب١ٔبً 

city center. 2012, p.24 ) 

ٌّشوض اٌزبس٠خٟ ثزؤصش إٌغ١ظ اٌؼّشأٟ ثؼٛاًِ اٌنؼف ٚاٌزمبدَ اٌضِبٟٔ ٚثؼل اتث١ٕخ ٚإٌّؾآد ا٠ٚز١ّض ٚالغ ؽبي 

اٌؼذ٠ذ ِٓ اتث١ٕخ اٌم١ّخ ػّشا١ٔب ػٍٝ ٠ؾزٛٞ وّب  ,وبٌغٛاِغ ٚاٌؾغ١ٕ١بد ٚاٌّىزجبداٌّشرجطخ ثبٌغبٌت ثبٌفؼب١ٌبد اٌذ١ٕ٠خ 

 ,ات اْ اٌغبٌت ِٓ اتث١ٕخ ػٍٝ هٛي اٌّؾبٚس اٌؾشو١خ راد ٚظبئف رغبس٠خ رفزمش غبٌج١زٙب اٌٝ اتثذاع اٌّؼّبسٞ ,ِٚؼّبس٠بً 

ادخبي هشص ِؼّبس٠خ ثؼ١ذٖ ػٓ سٚػ اٌزٛافً ِغ اٌّٛسٚس وّب اْ  .اٚ اٌّلاءِخ ٌٍّفشداد اٌؼّشا١ٔخ راد اٌم١ّخ اٌزبس٠خ١خ

ٚوزٌه دخٛي اٌفؼب١ٌبد اٌزغبس٠خ داخً اتصلخ اٌزم١ٍذ٠خ اٌغى١ٕخ ٠فنٟ  ,ٚػذَ ف١بٔٗ اٌّغبوٓ اٌزشاص١خ اٌّؼّبسٞ اتعلاِٟ,

 َ(2010)وّٛٔخ,  ثبٌمنبء ػٍٝ اٌزذسط اٌٙشِٟ داخً ِشوض اٌّذ٠ٕخ.

ٞ رٙذ٠ذٖ ثفٛمٝ ؽنش٠خ ت رلاءَ إٌغ١ظ اٌزم١ٍذٞ ٌٍّشوض اٌزبس٠خٟ ٚرؤصشٖ ِٕٚٙب ٠ىْٛ اٌظب٘ش  ٟ إٌغ١ظ اٌؾنش

ثبٌزؾٛتد اٌؼّشا١ٔخ اٌؾذ٠ضخ خقٛفبً ِغ رذاخً اٌفؼب١ٌبد اٌّخزٍفخ داخً اٌّشوض اٌزبس٠خٟ ِغ ظٙٛس اٌزقشف اٌؾخقٟ 

خ ٠ظٙش رؤص١ش اٌزؾٛتد ٚلأ١ّ٘خ اٌّشوض اٌزبس٠خٟ ٚرؼذد ٚظبئفٗ اٌؾنش٠ ٚغ١ش اٌّٛعٗ ِٓ لجً ات شاد ٚاٌّئعغبد.

 اٌؼّشا١ٔخ اٌؾذ٠ضخ ِٕٚٙب اٌمشاساد ا١ِٛ١ٌخ اٌزشاو١ّخ ثؾىً ٚامؼ ػٍٝ ِظٙش اٌّشوض اٌزبس٠خٟ ٚاٌّزّضً ثبٌّؾٙذ اٌؾنشٞ.

 ٍشنيح اىثؽس: -7

 .اٌزبس٠خٟ ِشوض ِذ٠ٕخ إٌغف اتؽشفِؾٙذ اٌؾذ٠ضخ ػٍٝ  اٌؼّشا١ٔخ ػذَ ٚمٛػ رؤص١ش اٌزؾٛتد

 :إٔذاف اىثؽس -8

اٌّؾٙذ ثؾىً ػبَ, ٚاٌّؾٙذ اٌؾنشٞ ٌّشاوض اٌّذْ اٌزبس٠خ١خ ِىٛٔبد اٌؾذ٠ضخ ػٍٝ  زؾٛتد اٌؼّشا١ٔخاٌرٛم١ؼ رؤص١ش 

 .ثؾىً خبؿ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ ٌّذ٠ٕخ إٌغف اتؽشف

 :الأر١خاتعبثخ ػٍٝ اتعئٍخ  ػٓ هش٠ك٠زُ رٌه ٚ

 ٛ٘ ؟إٌغف الأؽشفرم١١ُ ٚالغ ؽبي اٌّؾٙذ اٌؼّشأٟ  ٟ اٌّشوض اٌزبس٠خٟ ٌّذ٠ٕخ  ِب 

 ؟ِب ٟ٘ هج١ؼخ اٌزؾٛتد اٌؼّشا١ٔخ ٌّذ٠ٕخ إٌغف الأؽشف ِٚب اعجبة رٍه اٌزؾٛتد 

 اٌزبس٠خٟ؟ اٌّؾٙذ اٌؾنشٞ ٌّشوض ِذ٠ٕخ إٌغف الأؽشف رؾٛتد ِب ٟ٘ اٌشإ٠خ اٌّغزمج١ٍخ تعز١ؼبة 

 وٟ رطو٠ٛش اٚ رؾغو١ٓ اٌّشووض اٌزوبس٠خٟ ٌّذ٠ٕوخ إٌغوف  ,ِب ٟ٘ ا١ٌ٢وبد اٌّلائّوخ ٌٍّؾوبسوخ اٌّغزّؼ١وخ اٌفؼبٌوخ 

 ؟الأؽشف

 فشضٞح اىثؽس : -9

عزئصش ػٍٝ اٌّذ٠ٕخ, تْ رٍه اٌّخشعبد  ,ٚاٌضمب ١خ ,اْ اٌّخشعبد إٌبرغخ ِٓ اٌزؾٛتد اٌفىش٠خ ثؤثؼبد٘ب اتعزّبػ١خ

 رّضً اٌؼٕبفش اٌّىٛٔخ ٌٍّذ٠ٕخ ِٓ عٙخ, ِٚٓ عٙخ أخشٜ رّضً اٌّذ٠ٕخ اٌؾ١ض اٌّىبٟٔ اٌزٞ رزفبػً  ١ٗ رٍه اٌؼٕبفش.  

 الاتعاد اىَناّٞح ٗاىضٍاّٞح ىيذساعح : -11
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 ٚرؾًّ اٌغضء اٌزبس٠خٟ ٌّذ٠ٕخ إٌغف اتؽشف.الاتعاد اىَناّٞح : -11-1

 ( .2014-2005اتخ١شح ) ؼؾش عٕٛاد اٌٚرؾًّ اٌؼمذ اتخ١ش اٞ  تعاد اىضٍاّٞح :الا-11-2

 اىقٞاط: -11

اٌّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ ٌّذ٠ٕخ إٌغف رٌه ػٍٝ رؤص١ش ٚل١بط اٌزؾٛتد اٌؼّشا١ٔخ اٌؾذ٠ضخ  رُ ل١بط ِزغ١شاد

 اٌٍّؾك , ٚوّب ِٛمؼ  ٟاٌزؾٛتدٚهج١ؼخ رٍه  اٌّفشداد اٌّغزخٍقخ ِٓ اتهبس إٌظشٞ ٌخقبئـ ػٓ هش٠ك اتؽشف

 (.1) سلُ

 ذظٌَٞ اىثؽس : -12

,  مذ اصش اٌزؾٛتد اٌؼّشا١ٔخ اٌؾذ٠ضخ ػٍٝ اٌّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ ٌّذ٠ٕخ إٌغف اتؽشف ٌغشك اٌزؾمك ِٓ

 :ٚرؾذ٠ذ ػ١ٕبد اٌذساعخ, ٚوّب ٠ؤرٟ (2سلُ ) اٌّٛمؾخ  ٟ اٌٍّؾكرُ ر١ٙئخ ٚاػذاد اعزّبسح اٌذساعخ ا١ٌّذا١ٔخ 

 اعرَاسج الاعرثٞاُ :-12-1

رم١١ُ ٚالغ ؽبي اٌّؾٙذ اٌؼّشأٟ ِؾبٚس, رٕبٚي اٌّؾٛس اتٚي  صلاصخ( رنٕذ 2 سلُ رُ اػذاد اعزّبسح اتعزج١بْ )اٌٍّؾك

اٌؾبعخ اٌٝ عئاي ٚرٕبٚي اٌّؾٛس اٌضبٟٔ  (12 )رنّٓ ٚ  ٟ اٌّشوض اٌزبس٠خٟ ٌّذ٠ٕخ إٌغف الأؽشف ٚرؾٛترٗ اٌّؼبفشح.

 (6)ٚرنّٓ  رغ١١ش اٌّؾٙذ اٌزبس٠خٟ  ٟ ِشوض ِذ٠ٕخ إٌغف الأؽشف )ً٘ اٌزغ١١ش ِفشٚك ػ١ٍٕب أَ ؽبعخ ٔغؼٝ ا١ٌٙب؟(.

اعئٍخ اِب اٌّؾٛس اٌضبٌش  زٕبٚي اٌشإ٠خ اٌّغزمج١ٍخ تعز١ؼبة اٌّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ ٌّذ٠ٕخ إٌغف الأؽشف 

 .عئاي 13ٚرنّٓ  تد اٌؼّشا١ٔخ اٌؾذ٠ضخٌٍزؾٛ

 عْٞح اىَغرثِْٞٞ :-12-2

اتعزج١بْ ػ١ٍٙب ِٓ اٌّخزق١ٓ اٌز٠ٓ ٠ّزٍىْٛ ِغزٜٛ ػٍّٟ ٚصمب ٟ  لإعشاءخج١ش(  40ػ١ٕخ ِىٛٔخ ِٓ )رُ اخز١بس 

ٍُٙ ِٓ اتعبثخ ػٍٝ اعئٍخ اتعزج١بْ ثؾىً دل١ك, ٚؽٍّذ ؽٍّذ اٌؾٙبداد اٌؼ١ٍب  ٟ اخزقبفبد ٕ٘ذعخ اٌؼّبسح ٠٘ئ

ِٓ خبؿ ؽأ ٠ٚ6ؾٍّْٛ ؽٙبدح اٌّبعغز١ش  ؽخـ 12ٚ اٌذوزٛسآِٖ ؽٍّخ ؽٙبدح ؽخـ  22ٚثٛالغ ٚاٌزخط١و اٌؾنشٞ 

ُِٕٙ  ٟ ِئعغبد  %30% ُِٕٙ  ٟ اٌّئعغبد اتوبد١ّ٠خ 58ٚ ثٛالغ ؽٍّخ ؽٙبدح اٌجىبٌٛس٠ٛط, ٠ؼًّ اوضش ِٓ ٔقفُٙ

 20-10رّزذ خجشرُٙ ِٓ %20عٕٛاد ٚ 10ِٓ  لأوضش%ُِٕٙ خجشح رّزذ ٠62ّزٍه وّب  ٟ اٌمطبع اٌخبؿ,  %12ؽى١ِٛخ ٚ

 عٕٛاد. 4-1ُِٕٙ خجشح  %18عٕخ  ٟ ؽ١ٓ ٠ّزٍه 

 اىْرائط  -13

 : ذقٌٞٞ ٗاقع ؼاه اىَشٖذ اىعَشاّٜ فٜ اىَشمض اىراسٝخٜ ىَذْٝح اىْعف الأششف ٗذؽ٘لاذٔ اىَعاطشج -13-1    

   ذقٌٞٞ ٗاقع ؼاه اىَشٖذ اىؽضشٛ: -13-1-1    

ل١ّٛا اٌّشوض اٌزبس٠خٟ ػٍٝ أٗ عبٔت ربس٠خٟ ٠ؼجش %( 50ٔقف عىبْ ػ١ٕخ اٌذساعخ ) ١خ اْؼ٠ٍّزج١ٓ ِٓ اٌذساعخ اٌ

%( ُِٕٙ اْ اٌّشوض اٌزبس٠خٟ ٘ٛ 40ٚث١ٓ ) ,ِخزٍفخ ص١ِٕخ ؽمتػٓ رشاوُ الأع١بي ٚخجشرٗ ٌٍزؼبًِ ِغ اٌّىبْ مّٓ 

ٚ٘زا ٠ؼجش ػٓ اٌخقٛف١خ اٌزبس٠خ١خ ٌّذ٠ٕخ  .ّخ ِٓ رفبػً اٌّؾبٚس اٌجقش٠خ ٚاٌؾشو١خ  ٟ ِشوض اٌّذ٠ٕخئفٛسح ر١ٕ٘خ لب

ِٚب ٠زجؼٗ ِٓ  ؼب١ٌبد اٌض٠بسح ٌٍّشلذ اٌؾش٠ف اٌّئصشح ثؾىً  إٌغف اتؽشف وٛٔٙب رنُ اٌنش٠ؼ اٌّمذط ٌلأِبَ ػٍٟ )ع(

ٌخقبئـ اٌزبس٠خ١خ ا١ٌّّضح ٠شعغ ثبتعبط اٌٝ اٌُ ٠ؤد ِٓ  شاؽ ٚأّب ٚاٌز١ّض  زفشداٌ  بػً ػٍٝ اٌّؾٙذ اٌؾنشٞ, ٚ٘زا

وّذ٠ٕخ ػشث١خ اعلا١ِخ اعزّذد ا١ٌّّضح ٌٍّشوض اٌزبس٠خٟ ٌّذ٠ٕخ إٌغف اتؽشف ٌخقبئـ اٌزخط١ط١خ هج١ؼخ اٚ ٌٍّىبْ

 رخط١ط١ٙب ِٓ ِجبدٜ اٌذ٠ٓ اتعلاِٟ اٌؾ١ٕف.

 فٜ اىَشمض اىراسٝخٜ ىَذْٝح اىْعف الأششف: اىَشنلاخخظائض -13-1-2

ٔغجخ ِٓ ػ١ٕخ اٌذساعخ إٌغف اتؽشف ٚاعجبثٙب ٔغذ اْ   ٟ اٌّشوض اٌزبس٠خٟ ٌّذ٠ٕخ اٌّؾىلادخقبئـ ٚثبٌٕظش اٌٝ 

اْ ٌٍض٠بدح اٌّطشدح  ٟ اٌغىبْ ٚػذَ رٕبعت اٌخذِبد اٌّمذِخ ٌُٙ ٘ٛ اٌّقذس  %( ث١ٕذ47.5) ٚاٌزٟ رمزشة ِٓ إٌقف

وذٖ . ِغ هغ١بْ ِفَٙٛ اٌفشد٠خ ػٍٝ الإؽغبط ٚاٌٛػٟ اٌغّبػٟ ٌّفَٙٛ اٌج١ئخ اٌّؾ١ٍخ ٚاٌزٞ ااٌّؾىلاداٌشئ١ظ ٌزٍه 

 %( ِٓ اٌخجشاء.40)

 غ١بة اٌم١ُ اٌّىب١ٔخ اٌزم١ٍذ٠خ ٚػذَ الإؽغبط ثب٠ٌٛٙخ اٌّىب١ٔخ,  ٟ ؽ١ٓ ث١ٓ %( اْ اٌغجت ٠ؼٛد اٌٝ 35ٚث١ٓ صٍش اٌخجشاء )

 .اٌغبٔت اتلزقبدٞ ٚاٌؾبعخ اٌٍّؾخ  ٟ رؾش٠ه  ؼب١ٌبد ِشوض اٌّذ٠ٕخ ٘ٛ اٌغجت%( اْ 32.5)
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 َٝ اٌذساعبد اٌّؼّبس٠خ ٚاٌزخط١ط١خ اٌّلائّخ ٌخقٛف١خ اٌّشوض اٌزبس٠خٟ ٚػذٚ٘زٖ إٌغت رج١ٓ ٌٕب ثٛمٛػ ات زمبس اٌ

ِغ ػذَ رٕبعت اٌخطو ٚاٌخذِبد اٌّخزٍفخ ِغ ِؼذتد إٌّٛ اٌغىبٟٔ وْٛ ا٠ٌٛٙخ ا١ٌّّضح ٌزٍه اٌّذ٠ٕخ  ثبٌؾغجبْخز ات

ٚرؾش٠ىٙب ٚ ك ٌٍغٛأت اتلزقبد٠خ  ٚاٌزٞ ادٜ اٌٝ رٕب ظ اٌفؼب١ٌبد ٚاعزؼّبتد اتسكاٌّذ٠ٕخ ِٓ اٌّذْ اٌغبرثخ ٌٍغىبْ 

  اٌجؾزخ دْٚ إٌظش ٌٍغٛأت اٌشٚؽ١خ ٚاٌّؼ٠ٕٛخ ٌزٍه اٌّذ٠ٕخ.

 :ٗعلاقرٖا تاىق٘اِّٞ اىرؽ٘لاخ اىعَشاّٞح اىرٜ طاىد ٍذْٝح اىْعف الأششف خظائض-13-1-2           

%( لذ اؽبسد اٌٝ اْ ٕ٘بن رؾٛتد 82.5) رج١ٓ اْ إٌغجخ اتوجش ِٓ ػ١ٕخ اٌذساعخ مذ  ثبٌٕغجخ ٌٍزؾٛتد اٌؼّشا١ٔخ أِب

%( اْ اٌزؾٛتد ؽٍّذ اٌّذ٠ٕخ وىً ٚؽٛاٌٟ صٍضٟ 73, ث١ٓ ؽٛاٌٟ صلاصخ اسثبع اٌؼ١ٕخ )ػّشا١ٔخ هبٌذ ِذ٠ٕخ إٌغف اتؽشف

%( ث١ٕٛا اْ 45%( ٚمؾٛا اْ اٌزؾٛتد اخزقذ ثبٌغضء اٌؾذ٠ش ِٓ اٌّذ٠ٕخ ِٚب ٠مبسة ٔقف اٌؼ١ٕخ )67اٌؼ١ٓ )

, رٕٛػذ ا٢ساء  ٟ هج١ؼخ ٔظشرٙب رغبٖ رٍه ا١ٔخ ثشصد  ٟ اٌّشوض اٌزبس٠خٟ ٌّذ٠ٕخ إٌغف اتؽشفاٌزؾٛتد اٌؼّش

 ؽقٛي%( 22.5ٚث١ٓ ), خ ػٍٝ ِغزٜٛ اٌّذ٠ٕخ وىًاٌٝ اْ ٕ٘بن رؾٛتد عضئ١%( ث١ٕذ 55اٌزؾٛتد, إٌغجخ اتوجش )

ػ١ٕخ اٌذساعخ  خّظرؾٛتد ػّشا١ٔخ عزس٠خ ػٍٝ ِغزٜٛ اٌغضء اٌؾذ٠ش  ٟ اٌّذ٠ٕخ, وزٌه اظٙشد ٔزبئظ اتعزج١بْ اْ 

 صٍش%( ُِٕٙ اْ ٕ٘بن رؾٛتد ػّشا١ٔخ عزس٠خ ؽقٍذ  ٟ اٌّشوض اٌزبس٠خٟ ٌّذ٠ٕخ إٌغف اتؽشف, ِٚب ٠مبسة ِٓ 20)

ٌؾنشٞ ٌٍّذ٠ٕخ اٌمذ٠ّخ اؽ١ش اْ اٌؾىً اٌزبس٠خٟ ٚ ض اٌزبس٠خٟ,رّذ  ٟ اٌّشو%( ث١ٕٛا اْ رغ١١شاد عضئ١خ 37.5اٌؼ١ٕخ )

ت ٠ضاي ع١ٍّب ثؾىً ٚاعغ, ِٚغ رٌه ٕ٘بن أِضٍخ ػذ٠ذح أفبثٙب اٌزآوً ثغجت اٌزط٠ٛش اٌؾذ٠ش ٚاٌزقف١خ ٚاٌٙذَ غ١ش 

اٌشائغ ٔز١غخ ٌلا١ٙٔبس  اٌّذسٚط,  ّضلا رُ اّ٘بي اٌؼذ٠ذ ِٓ اٌّجبٟٔ اٌزبس٠خ١خ ٚاٌذ١ٕ٠خ ٚغ١ش اٌذ١ٕ٠خ راد اٌزق١ُّ اٌّؼّبسٞ

 اٌزٞ أفبة اٌجٕبء ٚاٌّغبؽبد ِٓ الأسامٟ اٌّٙغٛسح ٚاٌخب١ٌخ. 

وّؾشن اعبعٟ ٌٛالغ اٌزغ١١ش ٚاٌزؾٛي , رجشص %(90اِب اعجبة ٘زٖ اٌزؾٛتد اٌؼّشا١ٔخ  زجشص اتعجبة اتلزقبد٠خ ثٕغجخ )

اٌزط٠ٛش  ٟ اٌؼذ٠ذ ِٓ إٌّبهك  ٟ اٌّذ٠ٕخ  ٟ اٌّشوض اٌزبس٠خٟ ٔز١غخ اٌنغو اٌزٞ ٠فشمٗ اٌمطبع اٌخبؿ ػٍٝ ػ١ٍّخ 

اتسرفبع اٌّزضا٠ذ ٌٙزٖ اٌزط٠ٛشاد اٌزٟ   نلاً ػٕٓخ اتعزؼّبي اٌزغبسٞ ٚاٌغ١بؽٟ ثبمب خ اٌفٕبدق ٚاٌّطبػُ ّاٌمذ٠ّخ ١٘ٚ

د %( اْ ٘زٖ اٌزؾٛت75رٙذد ثقٛسح ِجبؽشح ا١ٌّٕٙخ اٌجقش٠خ ٌٍشٚمخ اٌؾ١ذس٠خ. ؽ١ش ث١ٓ صلاس اسثبع ػ١ٕخ اٌذساعخ )

ٌّشوض اٌزبس٠خٟ ٌّذ٠ٕخ ارخط١ط١خ اٚ رق١ّ١ّخ )ؽنش٠خ اٚ ِؼّبس٠خ( ٌٍّؾٙذ اٌؾنشٞ  ٟ  ِؾىلاداٌؼّشا١ٔخ عججذ 

ؽ١ش اوذ  جقشٞ ٌٍّؾٙذ اٌؾنشٞ ػِّٛبً  ٟ اٌّشوض اٌزبس٠خٟاٌزٍٛس ٌٍ وغجت اٌّؾىلادإٌغف الأؽشف, ثشصد ٘زٖ 

ػٍٝ اْ اٌزؾٛتد اٌؼّشا١ٔخ أصشد عٍجب ػٍٝ خقٛف١خ %( ِٓ اٌخجشاء 53ٚارفك ) .%( ِٓ اٌخجشاء ٘زٖ اٌظب٘شح67)

 ٍج١ب ػٍٝ الأعظ اٌزخط١ط١خ اٌمبئُ%( ُِٕٙ ػٍٝ اْ اٌزؾٛتد اٌؼّشا١ٔخ أصشد ع50اٌّشوض اٌزبس٠خٟ ٚاوذ ٔقف اٌخجشاء )

خ رّضٍذ %( ِٓ اساء خجشاء ػ١ٕخ اٌذساع43ِغ ثشٚص ِؾىٍخ اخشٜ ٚثٕغجخ )ػ١ٍٙب اٌّشوض اٌزبس٠خٟ وّذ٠ٕخ ػشث١خ اعلا١ِخ. 

  ٟ اٌزؾٛتد اٌؼّشا١ٔخ اٌزٟ أصشد ػٍٝ اٌّؼبٟٔ اٌذت١ٌخ ٚاٌزشو١ج١خ ٠ٛ٘ٚخ ِشوض اٌّذ٠ٕخ اٌزبس٠خٟ. 

ؽ١ش ٠ؼزجش إٌغ١ظ اٌؼّشأٟ اٌّز١ّض ٌٍّذ٠ٕخ اٌمذ٠ّخ اٌّزىْٛ ِٓ اٌّجبٟٔ اٌغى١ٕخ ِٚجبٟٔ اٌؼًّ ٚأِبوٓ اٌزؼ١ٍُ اِوشاً موشٚس٠بً 

اٌّذ٠ٕوخ, وّوب ٚاْ ِغّوٛع اٌمو١ُ اٌّّٙوخ ٚاٌزبس٠خ١وخ رزغغوذ  وٟ ٘وزا إٌغو١ظ اٌؾنوشٞ اٌوزٞ ثبٌٕغجخ ١ٌٍّضح اٌؼّشا١ٔخ ٚروشاس 

رؼشك ٌٍىض١ش ِٓ اٌّخبهش ثغجت ػ١ٍّخ اٌزط٠ٛش اٌٛاعؼخ ٚغ١ش إٌّغمخ ٌٍمطبع اٌخبؿ اٌزوٟ رفوشك رٙذ٠وذاً ؽم١م١وبً ٌزّبعوه 

 ٚاصش رٌه ػٍٝ ٠ٛ٘خ ٚخقٛف١خ اٌّذ٠ٕخ. اٌّذ٠ٕخ اٌمذ٠ّخ

%( اْ اٌمٛا١ٔٓ ٚاٌزؾش٠ؼبد  رغبُ٘  ٟ اٌؾذ ِٓ رؤص١ش اٌزؾٛتد اٌؼّشا١ٔخ 87.5ػ١ٕخ اٌذساعخ ٚثٕغجخ )ٚث١ٓ اٌغبٌج١خ ِٓ 

ا١ّ٘خ  %( اٌز٠ٓ رُ اعزطلاع آسائُٙ ػ57ٍٝٔقف اٌخجشاء )ِٓ  وضشاٚاعّغ  .اٌؾذ٠ضخ ٌّشاوض اٌّذْ راد اٌجؼذ اٌزبس٠خٟ

%( ػٍٝ 49ِغ رؤو١ذ ِب ٠مبسة إٌقف ) ّشوض اٌزبس٠خٟ.ٚعٛد ِب ٠نّٓ ات٘زّبَ ثبٌؾفبظ اٚ ؽّب٠خ اٌّؾٙذ اٌؾنشٞ ٌٍ

ٚمغ اهبس لبٟٔٛٔ ٚرؾش٠ؼٟ ٠ؾىُ اٌّؾبسوخ ث١ٓ اٌّغزّغ اٌّؾٍٟ ِٚغبٌظ اٌّؾب ظبد مّٓ اٌّؾٙذ اٌؾنشٞ ٌٍّشوض 

مشٚسح رغ١١ش اٌمٛا١ٔٓ ٚاٌزؾش٠ؼبد ثخطو ثؼ١ذح الأِذ ٌنّبْ ِشاػبح اٌزط٠ٛش اٌّغزمجٍٟ ٌّؾٙذ ِشوض اٌزبس٠خٟ. ِغ 

 %( ِٓ اٌخجشاء.40ٚاٌزٞ اوذٖ ) ٠ٕخ اٌزبس٠خٟاٌّذ

%( ِٓ اٌخجشاء ثّٛمٛع اتسرجبه ٚاٌزٕغ١ك ِغ إٌّظّبد اٌذ١ٌٚخ اٌّخزقخ ثّب ٠نّٓ ِؾبسوخ رٍه اٌغٙبد 23ا٘زُ )ٚلذ 

ٚٚمغ اٌمٛا١ٔٓ  اٌخطوٚاعزضّبس خجشح ٘زٖ اٌغٙبد اٌّخزقخ  ٟ سعُ  خاٌّخزقخ ثبلأؽشاف ٚاٌزٕظ١ُ ٌزٍه اٌّٛالغ اٌزبس٠خ١

 .زٕغغُ ِغ اٌخقٛف١خ ٚا٠ٌٛٙخ ا١ٌّّضح ٌٍّشوض اٌزبس٠خٟ ٌّذ٠ٕخ إٌغف اتؽشفٌٌزطج١ك ااٌّلائّخ ِغ ا١ٌبد 

 : اىؽاظح اىٚ ذةٞٞش اىَشٖذ اىراسٝخٜ فٜ ٍشمض ٍذْٝح اىْعف الأششف -13-2

 :ذؽيٞو ٍلائَح اىرةٞٞش ىيَذْٝح -13-2-1
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أوضش ِب ٠مبسة صلاصخ اسثبع ػ١ٕخ اٌذساعخ ٠شٜ اْ ٕ٘بن مشٚسح ٌزغ١١ش اٌّؾٙذ اٌؾنشٞ  ٌذساعخ ا١ٌّذا١ٔخ ا٠ْزج١ٓ ِٓ ا

ِب ٠مبسة إٌقف (, 1ٚثبٌّخطو سلُ )وّب ِج١ٓ اٌّذ٠ٕخ ,  ِغزمجًاٌزبس٠خٟ ٌّشوض ِذ٠ٕخ إٌغف الأؽشف ثّب ٠لاءَ 

ؽ١ش اوذ  وض اٌزبس٠خٟ ثؾىً فؾ١ؼ.%( ث١ٕٛا اْ اٌّؾٙذ اٌؾنشٞ ت ٠ظٙش ؽم١مخ اٌٛظبئف اٌزم١ٍذ٠خ الأعبع١خ ٌٍّش46)

%( ِٓ اٌخجشاء اٌز٠ٓ ِضٍٛا ػ١ٕخ اٌذساعخ اْ اٌّؾٙذ اٌؾنشٞ ٌّشوض ِذ٠ٕخ إٌغف الأؽشف ٠ظٙش ثذْٚ خقٛف١خ اٚ 39)

اٌّؾٙذ اٌؾنشٞ  ٟ ِشوض ِذ٠ٕخ إٌغف الأؽشف ت  %( ُِٕٙ ا32ْ)  ٟ ؽ١ٓ اظٙش ٠ٛ٘خ ١ِّضح ػٓ غ١شٖ ِٓ اٌّشاوض,

٠ؼىظ اٌنغو اٌزٞ ٠فشمٗ اٌمطبع اٌخبؿ ػٍٝ  إٌغت ٘زٖاٌؼقش٠خ وّب ٠غت اْ ٠ىْٛ, ٚثشٚص ٠ؼىظ ِزطٍجبد اٌؾ١بح 

اتسرفبع اٌّزضا٠ذ ٌٙزٖ اٌزط٠ٛشاد اٌزٟ رٙذد ثقٛسح   نلاً ػٓػ١ٍّخ اٌزط٠ٛش  ٟ اٌؼذ٠ذ ِٓ إٌّبهك  ٟ اٌّذ٠ٕخ اٌمذ٠ّخ 

ِجبؽشح ا١ٌّٕٙخ اٌجقش٠خ ٌٍشٚمخ اٌؾ١ذس٠ٗ, ٚاٌزٟ اصشد ػٍٝ اٌخقٛف١خ ٚا٠ٌٛٙخ ا١ٌّّضح اٌزٟ ر١ّض ثٙب اٌّشوض اٌزبس٠خٟ 

 .ٌّذ٠ٕخ إٌغف اتؽشف ػٓ عبئش اٌّذْ اتخشٜ

 :اىٞح اىرذخوذؽيٞو -13-2-2

ػٍٝ مشٚسح اْ ٠ىْٛ  اٌزذخً  ٌٍزغ١١ش ػٓ هش٠ك  اٌم١بَ ثبػذاد خطخ رؤ١ً٘ ؽبٍِخ %( ِٓ ػ١ٕخ اٌذساعخ 70اعّغ ) 

ٌٍّشوض اٌزبس٠خٟ ٚاٌضاَ اٌّغزخذ١ِٓ اٚ اٌّغزف١ذ٠ٓ اٌزم١ذ ثٙب.  ٟ ؽ١ٓ س نٛا ثؾىً ِطٍك اْ ٠زشن رٌه اٌٝ سغجبد 

%( ا٠ذٚا 0ٔزبئظ اتعزج١بْ اْ ) اٌّغزضّش٠ٓ  ٟ لطبع اٌؼمبساد )اٌّطٛس٠ٓ اٌؼمبس١٠ٓ(  ٟ اٌّشوض اٌزبس٠خٟ ؽ١ش اظٙشد

%( ٚا مٛا اْ ٠زشن رٌه اٌٝ سغجبد اٌّغزف١ذ٠ٓ ٚاٌّغزخذ١ِٓ 5رشن اٌزغ١١ش ٌشغجبد اٌّغزف١ذ٠ٓ, ٚػذد ل١ًٍ ثٕغجخ )

%( اؽبسٚا اٌٝ اْ اٌزغ١١ش ٠ىْٛ ثبػذاد 35)أفؾبة اٌؼمبساد(  ٟ اٌّشوض اٌزبس٠خٟ .  ٟ ؽ١ٓ ث١ٓ ِب ٠مبسة صٍش اٌخجشاء )

  (.2ثبٌّخطو سلُ )ن اٌّغزخذ١ِٓ اٚ اٌّغزف١ذ٠ٓ ِٕٙب, ٚوّب ِج١ٓ ضئ١خ ٌٍّشوض اٌزبس٠خٟ ٚاؽشاخطخ رؤ١ً٘ ع

٠ٚؼىظ ٌٕب رٌه عٍغٍخ ِٓ الإخطبس اٌزٟ سثّب رؼشلً ػ١ٍّخ اػبدح اٌزط٠ٛش اٌزبس٠خ١خ ٚاٌؾغبعخ ٚأُ٘ ٘زٖ اٌزٙذ٠ذاد ٘ٛ 

ٌزغبس٠خ الأخشٜ ثؾغخ رٍج١خ هٍجبد اٌضائش, ؽ١ش ٠ؼزجش اٌنغو اٌّزضا٠ذ ِٓ اٌمطبع اٌخبؿ ٌجٕبء اٌفٕبدق ٚأػّبي اٌزط٠ٛش ا

إٌغ١ظ اٌؼّشأٟ اٌّز١ّض ٌٍّذ٠ٕخ اٌمذ٠ّخ اٌّزىْٛ ِٓ اٌّجبٟٔ اٌغى١ٕخ ِٚجبٟٔ اٌؼًّ ٚأِبوٓ اٌزؼ١ٍُ اِشاً مشٚس٠بً ثبٌٕغجخ 

اٌؾنشٞ اٌزٞ رؼشك  ١ٌٍّضح اٌؼّشا١ٔخ ٚرشاس اٌّذ٠ٕخ, وّب ٚاْ ِغّٛع اٌم١ُ اٌّّٙخ ٚاٌزبس٠خ١خ رزغغذ  ٟ ٘زا إٌغ١ظ

ٌٍىض١ش ِٓ اٌّخبهش ثغجت ػ١ٍّخ اٌزط٠ٛش اٌٛاعؼخ ٚغ١ش إٌّغمخ ٌٍمطبع اٌخبؿ اٌزٟ رفشك رٙذ٠ذاً ؽم١م١بً ٌزّبعه اٌّذ٠ٕخ 

 . أفبً إٌمبه  ثبٌؾغجبْاٌمذ٠ّخ ِّب ٠زطٍت اٌم١بَ ثؤػذاد خطخ ؽبٍِخ ٌٍزط٠ٛش رؤخز 

 

 :الاىرضاً تاىَشاسمح اىَعرَعٞحخظائض -13-2-3

%( ٠غت أْ رىْٛ خطو اٌزط٠ٛش ٌٍّشوض اٌزبس٠خٟ ٍِزضِخ ثّؾبسوخ 90) اٌغبٌج١خ اٌؼظّٝ ِٓ ػ١ٕخ اٌذساعخ  اٚعت

%( اْ ٘زٖ اٌّؾبسوخ ٠ٕجغٟ اْ رىْٛ 47اٌّغزّغ اٌّؾٍٟ )اٌّؾبسوخ اٌّغزّؼ١خ( , ؽ١ش ث١ٓ ِب ٠مبسة ٔقف اٌخجشاء )

%( ِٓ ػ١ٕخ 39هش٠ك ِئعغبد ؽى١ِٛخ ٚاٌزٞ ث١ٕٗ ) ِٕزظّخ ثؾىً عّبػبد أ١ٍ٘خ )ِٕظّبد ِغزّغ ِذٟٔ(, اٚ اْ ػٓ

%( 11اٌذساعخ ٚاتثزؼبد ػٓ اٌفشد٠خ  ٟ ارخبر اٌمشاساد اٌزط٠ٛش٠خ ٌٍّشوض اٌزبس٠خٟ ؽ١ش ٌُ ٠ئ٠ذ اٌمشاساد اٌفشد٠خ عٜٛ )

 ِٓ ػ١ٕخ اٌذساعخ , ٚ٘زٖ اؽبسح ٚامؾخ ػٍٝ ا١ّ٘خ اٌّؾبسوخ اٌّغزّؼ١خ  ٟ ارخبر اٌمشاس اٌزخط١طٟ.

 :لاعرٞعاب اىَشٖذ اىؽضشٛ ىيَشمض اىراسٝخٜ ىَذْٝح اىْعف الاششف ىيرؽ٘لاخ اىعَشاّٞح اىؽذٝصح  اىْظشج اىَغرقثيٞح-13-4

 :الاَّاط اىَلائَح ىيرل٘ٝش-13-4-1

ثؾىً ١١ِّض  %( أٗ  ٟ الإِىبْ رط٠ٛش ِشوض ِذ٠ٕخ إٌغف الأؽشف اٌزبس٠خ60ٟث١ٓ إٌغجخ اتوجش ِٓ اٌخجشاء )

ّلائّخ ٌزط٠ٛش اٌّشوض اٌزبس٠خٟ ٌّذ٠ٕخ اٌ, اِب الأّٔبه ِىبٟٔ ١ِّض ٚل١ُ اػزجبس٠خ ٌؼَّٛ اٌّغ١ٌٍّّٓب رّزٍىٗ ِٓ اسس  ٚ بػً

اٌزٟ رؼبٟٔ ِٕٙب  ّؾىلاد%( اٌٝ اػبدح رؤ١ً٘ اٌّشوض اٌزبس٠خٟ وؾً 67.5ٌٍإٌغف الأؽشف  مذ ِبي ِب ٠مبسة صٍضٟ اٌؼ١ٕخ )

ػٍٝ خقٛف١زٙب ٠ٛ٘ٚزٙب ا١ٌّّضح ,  ٟ ؽ١ٓ  نً  ِب ٠مبسة ٔقف اٌخجشاء  اٌّذ٠ٕخ ٠نّٓ د٠ِّٛخ اٌّذ٠ٕخ ٠ٚؾب ع

ِغ اِىب١ٔخ اعز١ؼبة اٌزؾٛتد  %( اٌزط٠ٛش.37.5ٚالزشػ ؽٛاٌٟ صٍش ػ١ٕخ اٌذساعخ ) اٌزؤ١ً٘%( اٌؾفبظ ثذي اػبدح 52.5)

ٚوّب ِج١ٓ %( 75ٕخ اٌذساعخ )اٌؼّشا١ٔخ اٌؾذ٠ضخ دْٚ اٌزؤص١ش ػٍٝ خقٛف١خ اٌّذ٠ٕخ اٌّمذعخ ؽ١ش اوذ رٌه صلاصخ اسثبع ػ١

 .(3ثبٌّخطو سلُ )

 :  الاعرذاٍح ٗعثو ذل٘ٝش اىَشمض اىراسٝخٜ– 13-4-2
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%( ػٍٝ أْ اتعزذاِخ اتلزقبد٠خ ٚاتعزّبػ١خ ٟ٘ اٌجٛاثخ الأِضً ٌزط٠ٛش 90اعّغ خجشاء ػ١ٕخ اٌذساعخ ٚثٕغجخ ) 

اٌّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ ٚاعزضّبس٘ب ؽ١ش اْ رم٠ٛخ ٚرؼض٠ض ِفشداد  شوض ِذ٠ٕخ إٌغف الأؽشف اٌزبس٠خٟ,ِ

%( اْ 58 ٟ ؽ١ٓ ث١ٓ ) %(,67ثؾىً ا٠غبثٟ ِٓ ؽبئٕٙب رؼض٠ض اتعزذاِخ ٚ٘زا ِب اوذٖ ؽٛاٌٟ صٍضٟ ػ١ٕخ اٌذساعخ )

 , ٚاوذ اخشْٚ اتعزذاِخ اتعزّبػ١خ ٚرفؼ١ً اٌغبٔت اٌج١ئٟ ٚاتلزقبدٞ ٌٍج١ئخ اٌؼّشا١ٔخ ػٓ هش٠كاتعزذاِخ ٠ّىٓ رؾم١مٙب 

ِغ دػُ اٌزشاس  %( ػٍٝ امب خ  ؼب١ٌبد ٚظ١ف١خ رشاػٟ اٌزؾٛتد اٌؼّشا١ٔخ ٚرذػُ ِغزمجً اٌّشوض اٌزبس٠خ39ٟثٕغجخ )

 اٌّؼٕٛٞ ٚاٌّبدٞ ٌّشوض اٌّذ٠ٕخ اٌزبس٠خٟ.

 اىَشظعٞاخ اىؽذٝصح ىيَشٖذ اىؽضشٛ-13-4-3

ثبػزّوبد ؽذ٠ضخ مّٓ اٌّؾٙذ اٌؾنوشٞ اٌزم١ٍوذٞ ٌّشووض اٌّذ٠ٕوخ, ِشعؼ١بد %( ِٓ ػ١ٕخ اٌذساعخ اٌؾبعخ اٌٝ 80ث١ٓ ) 

%( ِٓ ػ١ٕخ اٌجؾش, ػٍوٝ 65اٌزفى١ش اتعزشار١غٟ ٚرؾذ٠ذ ِؼب١٠ش اٌزذخً  ٟ اٌّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ اٌزٞ ا٠ذٖ )

خٟ ٌّشاووض اٌّوذْ اْ ٠ىْٛ اٌزشو١ض ػٍٝ اٌقٛسح اٌز١ٕ٘خ ٚاٌزفبػً اٌجقشٞ إٌبرظ ػوٓ رؾوشن الأ وشاد موّٓ إٌغو١ظ اٌزوبس٠

%( رٛ ١ش اٌخذِبد اتعزؾبس٠خ ٚرؾغ١غ اٌلاِشوض٠خ  ٟ ػ١ٍّبد اٌزوذخً اٌّوشرجو 20%( ُِٕٙ  ٟ ؽ١ٓ ث١ٓ )25ٚاٌزٞ ث١ٕٗ )

 .ثبٌّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ

%( ػٍٝ مشٚسح ٠ىْٛ اٌزشو١ض  ٟ ا١ٌبد امب خ اٌّشعؼ١بد اٌّبد٠خ ػٍٝ اٌزؼبًِ 52.5ٚاوذ اوضش ِٓ ٔقف اٌخجشاء )

اٌّجذع ِغ إٌغ١ظ اٌؼّشأٟ مّٓ الإمب بد اٌؾنش٠خ ِٚٛاوجخ اٌؼقش. ػٍٝ اْ ت رّظ الإمب خ اٌجٕٝ الأف١ٍخ اٌزٟ لبَ 

%( ِٓ ػ١ٕخ اٌذساعخ ِغ ا١ّ٘خ اٌّٛاصٔخ ث١ٓ اٌؾبعخ اٌفؼ١ٍخ ٌٍّشوض اٌزبس٠خٟ 45ػ١ٍٙب اٌّشوض اٌزبس٠خٟ ٚاٌزٞ ث١ٕٗ )

 ٚاٌؾفبظ ػٍٝ اٌٛظبئف اٌزم١ٍذ٠خ  ١ٗ..

%( ِٓ 85اٌّشعؼ١بد اٌّبد٠خ ؽغش أعبط  ٟ اٌغ١طشح ػٍٝ رؾٛتد اٌّؾٙذ اٌؾنشٞ  ٟ ِشاوض اٌّذْ ؽغت ) رؼذؽ١ش 

ٌه ثزٛظ١ف الأث١ٕخ اٌزشاص١خ ٌٛظ١فخ رئِٓ ٌٙب اٌذ٠ِّٛخ ٚاتعزّشاس, ٚاٌزٞ ث١ٕٗ ؽٛاٌٟ صٍضٟ ػ١ٕخ اٌذساعخ رٚ ,ػ١ٕخ اٌذساعخ

اس مٛاثو رؾش٠ؼ١خ ٍِضِخ ِٓ لجً اٌغٍطبد اٌّؾ١ٍخ اٌّغبّ٘خ ا١ّ٘خ افذ ػٍٝ %(50)%(, ِغ رؤو١ذ ٔقف اٌخجشاء67)

 اٌفؼ١ٍخ  ٟ رؼض٠ض اٌم١ّخ اٌزشاص١خ ٌزٍه اٌّشعؼ١بد ٚا٠غبد ِؾبس٠غ ٌزؼض٠ض ِىبٔزٙب.

%( ِٓ ػ١ٕخ اٌذساعخ أُٙ ِغ اٌؾفبظ ػٍٝ اٌّشعؼ١بد اٌّبد٠خ ِغ ؽشه اػبدح رؤ١ٍ٘ٙب ٚاتعزفبدح ِٕٙب ٌذػُ 57) ٚلذ سعؼ

( ُِٕٙ أُٙ ِغ اصاٌخ رٍه اٌّشعؼ١بد لأٔٙب ِزٙشئخ ٚت رلاءَ ِؾٙذ %1225اٌزبس٠خٟ.  ٟ ؽ١ٓ ٚمؼ )  ؼب١ٌبد اٌّشوض

٠ّٚىٓ اتعزذتي  ِشوض اٌّذ٠ٕخ اٌّؼبفش اٚ ارا رُ ثٕبئٙب ثؾىٍٙب اٌمذ٠ُ ثّٛاد ؽذ٠ضخ ٌزلاءَ ِؾٙذ ِشوض اٌّذ٠ٕخ اٌّؼبفش.

 ٠مًٍ ِٓ ا١ّ٘زٙب  ٟ ػَّٛ ػ١ٕخ اٌذساعخ.رٍه اٌّشعؼ١بد  ٟ سأٞ اٌخجشاء ِمبثً ِٓ ػٍٝ ا١ّ٘خ 

 

 اىَعرَعٞح فٜ اىَشٖذ اىؽضشٛ ىيَشمض اىراسٝخٜ : اىَشاسمح-13-4-4

اٌؾشاوخ ث١ٓ اٌّخزق١ٓ )اتعزؾبسح  ػٓ هش٠ك%( ِٓ ػ١ٕخ اٌذساعخ اْ اٌّؾبسوخ اٌّغزّؼ١خ ٠ّىٓ رؾم١مٙب 40ث١ٓ )

اٌمطبع  %( اٚمؼ اٌخجشاء اتػزّبد ػ37.5ٍٝاٌّغب١ٔخ اٌّذػّخ( ٚاٌّغزّغ اٌّذٟٔ )اٌزٕف١ز اٌخبؿ( ٚثٕغجخ الً ثٍغذ )

اٌخبؿ ٚاٌّغزضّش٠ٓ ٚاٌّطٛس٠ٓ اٌؼمبس١٠ٓ ٚدػُّٙ ِٓ لجً اٌؾىِٛخ اٌّؾ١ٍخ ِغ اتلزقبس ػٍٝ اٌّؾبسوخ إٌخج٠ٛخ ِٓ 

 ٌّٕظّبد اٌذ١ٌٚخ وّغزؾبس٠ٓ ٌٍؾىِٛخ اٌّؾ١ٍخ.اٌّخزق١ٓ ٚا

 :الاعرْراظاخ -14

رّزٍه ِذ٠ٕٗ إٌغف اسس ؽنبسٞ ٠ٛ٘ٚخ ١ِّضح, ؽؤٔٙب ؽؤْ ِشاوض اٌّذْ اٌزبس٠خ١خ اٌؼب١ٌّخ ا١ٌّّضح اتخشٜ, ٌزا  -1

اٌزٟ رؼبٟٔ ِٕٙب اٌّذ٠ٕخ ٠غت اْ ٠زُ ثؾىً ٠نّٓ د٠ِّٛخ اٌّذ٠ٕخ  ّؾىلاد بْ اػبدح رؤ١ً٘ اٌّشوض اٌزبس٠خٟ وؾً ٌٍ

٠ٚؾب ع ػٍٝ ٠ٛ٘زٙب ا١ٌّّضح, ِغ اِىب١ٔخ اعز١ؼبة اٌزؾٛتد اٌؼّشا١ٔخ اٌؾذ٠ضخ دْٚ اٌزؤص١ش ػٍٝ خقٛف١خ اٌّذ٠ٕخ 

 اٌّمذعخ.

 اٌٛؽذح ٚغ١بة, اٌؾنشٞ ٌٍّؾٙذ اٌجبٔٛساِٟ اٌزشو١ت  ٟ اٌنؼف ٘ٛ اٌزبس٠خٟ ٌٍّشوض اٌؾبي ٚالغ ١ّ٠ض ِب اُ٘ اْ -2

 ٌٍزغذ٠ذ اٌؾم١مٟ اٌّفَٙٛ ٚغ١بة, عٙخ ِٓ اٌؼب١ٌخ اتث١ٕخ ث١ٓ اٌّغب بد ثغجت اٌزشو١ت رٌه رغّغ اٌزٟ إٌظب١ِخ

 . اٌؼبَ اٌغ١بق وبًِ مّٓ اٌؾنشٞ

 اٌزبس٠خٟ اٌّشوض ػ١ٍٙب اٌمبئّخ اٌزخط١ط١خ الأعظ ػٍٝ أصشد, ػّشا١ٔخ رؾٛتد اتؽشف إٌغف ِذ٠ٕخ ؽٙذد -3

 ٘زٖ  جشصد, اٌزبس٠خٟ اٌّذ٠ٕخ ِشوض ٠ٛ٘ٚخ ٚاٌزشو١ج١خ اٌذت١ٌخ اٌّؼبٟٔ ػٍٝ عٍجب أؼىظ ِّب, اعلا١ِخ ػشث١خ وّذ٠ٕخ

 .اٌؾنشٞ ٌٍّؾٙذ اٌجقشٞ ٌٍزٍٛس وغجت اٌّؾىلاد
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 هج١ؼخ ػٍٝ رؤص١شٖ ٠ٚؼزّذ اٌزبس٠خٟ ٌٍّشوض اٌؾ١بح رطٛساد ِغ ٠زٕبعت مشٚسٞ اِش اٌؾذ٠ضخ اٌؼّشا١ٔخ اٌزؾٛتد اْ -4

 .اٌؾنشٞ اٌّؾٙذ اٌٝ اٌّنب خ اٌّبد٠خ اٌّشعؼ١بد ِغ اٌزؼبًِ

إٌغ١ظ إٌبرغخ ػٓ ع١بعبد ِّٚبسعبد اٌزط٠ٛش ٚاٌزغ١١ش غ١ش اٌّذسٚعخ ٚاٌّزشاوّخ ٟ٘ اٌزذاخً غ١ش  ِؾىلاداُ٘  -5

رغ١ش اٌّؾٙذ اٌؾنشٞ اٌزم١ٍذٞ ِغ مؼف   نلاً ػٓٛامؼ اٌجقشٞ اٌاٌّذسٚط تعزؼّبتد اتسك ٚاٌزٍٛس 

 ٚامؼ  ٟ ػ١ٍّبد اٌق١بٔخ ٚاٌؾفبظ.

ٕ٘بن عٍغٍخ ِٓ الإخطبس اٌزٟ رؼشلً ػ١ٍّخ اػبدح اٌزط٠ٛش ٌٍّٕبهك اٌزبس٠خ١خ ٚاٌؾغبعخ ٚأُ٘ ٘زٖ اٌزٙذ٠ذاد ٘ٛ  -6

هٍجبد اٌضائش, ؽ١ش  اٌنغو اٌّزضا٠ذ ِٓ اٌمطبع اٌخبؿ ٌجٕبء اٌفٕبدق ٚأػّبي اٌزط٠ٛش اٌزغبس٠خ الأخشٜ ثؾغخ رٍج١خ

٠ؼزجش إٌغ١ظ اٌؼّشأٟ اٌّز١ّض ٌٍّذ٠ٕخ اٌمذ٠ّخ اٌّزىْٛ ِٓ اٌّجبٟٔ اٌغى١ٕخ ِٚجبٟٔ اٌؼًّ ٚأِبوٓ اٌزؼ١ٍُ اِشاً 

 مشٚس٠بً ثبٌٕغجخ ١ٌٍّضح اٌؼّشا١ٔخ ٚرشاس اٌّذ٠ٕخ.

اٌزٞ ٠فشمٗ اٌمطبع اٌؼبًِ اتلزقبدٞ ٠جشص وّؾشن اعبعٟ ٌٍزغ١١ش ٚاٌزؾٛي  ٟ اٌّشوض اٌزبس٠خٟ, ٔز١غخ اٌنغو  -7

ٕخ اتعزؼّبي اٌزغبسٞ ٚاٌغ١بؽٟ ثبمب خ ّاٌخبؿ ػٍٝ ػ١ٍّخ اٌزط٠ٛش  ٟ اٌؼذ٠ذ ِٓ إٌّبهك  ٟ اٌّذ٠ٕخ اٌمذ٠ّخ ١٘ٚ

اتسرفبع اٌّزضا٠ذ ٌٙزٖ اٌزط٠ٛشاد اٌزٟ رٙذد ثقٛسح ِجبؽشح ا١ٌّٕٙخ اٌجقش٠خ ٌٍشٚمخ   نلاً ػٓاٌفٕبدق ٚاٌّطبػُ 

 اٌؾ١ذس٠خ.

ٌزط٠ٛش ِشوض ِذ٠ٕخ إٌغف الأؽشف اٌزبس٠خٟ رزّضً  ٟ اٌغؼٟ اٌٝ رؾم١ك اتعزذاِخ اتلزقبد٠خ أْ اٌجٛاثخ الأِضً  -8

ٚاتعزّبػ١خ, ؽ١ش اْ رم٠ٛخ ٚرؼض٠ض ِفشداد اٌّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ ٚاعزضّبس٘ب ثؾىً ا٠غبثٟ ِٓ 

 ؽبئٕٙب رؼض٠ض اتعزذاِخ.

 اىر٘طٞاخ : -15

ٚرذػُ ِغزمجً اٌّشوض  جبد ٚالغ اٌّذ٠ٕخ اٌؼّشأٟ ثؾىً  بػًوغضء ِٓ ِزطٍمشٚسح امب خ  ؼب١ٌبد ٚظ١ف١خ  -1

اٌزبس٠خٟ ِغ دػُ اٌزشاس اٌّؼٕٛٞ ٚاٌّبدٞ ٌّشوض اٌّذ٠ٕخ اٌزبس٠خٟ, ٚرغبُ٘  ٟ رؾم١ك اتعزذاِخ اتعزّبػ١خ ٚرفؼ١ً 

 اٌغبٔت اٌج١ئٟ ٚاتلزقبدٞ ٌٍج١ئخ اٌؼّشا١ٔخ.

اٚ رغ١طش  ػٍٝ ِشاوض اٌّذْ اٌزبس٠خ١خ,اٌؼّشا١ٔخ اٌؾذ٠ضخ لب١ٔٛٔخ رؾذ ِٓ رؤص١ش اٌزؾٛتد  ا١ّ٘خ افذاس رؾش٠ؼبد -2

, ػٍٝ اْ رؾًّ رٍه اٌّؾبسوخ ٚرغُٙ  ٟ رؾم١ك اٌّؾبسوخ اٌّغزّؼ١خ  ٟ خطو اٌزط٠ٛش ٌزٍه اٌّشاوضػ١ٍٙب, 

 اٌّخزق١ٓ ِٓ اتعزؾبس١٠ٓ ٚاٌّغزّغ اٌّذٟٔ.

 ٌٍّشوض اٌزبس٠خٟ)١ٌٚغذ عضئ١خ(  مشٚسح اْ ٠ىْٛ اٌزذخً ٌٍزغ١١ش ػٓ هش٠ك اٌم١بَ ثبػذاد خطخ رؤ١ً٘ ؽبٍِخ -3

, ٌٍؾفبظ ػٍٝ رّبعه اٌّذ٠ٕخ اٌمذ٠ّخ ٚا١ٌّضح اٌؼّشا١ٔخ ٚرشاس اٌّذ٠ٕخ, ٚاٌضاَ اٌّغزخذ١ِٓ اٚ اٌّغزف١ذ٠ٓ اٌزم١ذ ثٙب

 .اٌزٞ ٠زغغذ  ٟ إٌغ١ظ اٌؾنشٞ اٌزم١ٍذٞ

اٌّشعؼ١بد اٌؾذ٠ضخ ٌٍّشاوض ا١ّ٘خ اػزّبد اٌزفى١ش اتعزشار١غٟ ٚرؾذ٠ذ ِؼب١٠ش اٌزذخً  ٟ اٌّؾٙذ اٌؾنشٞ  ٟ  -4

 اٌزشو١ض ػٍٝ اٌقٛسح اٌز١ٕ٘خ ٚاٌزفبػً اٌجقشٞ مّٓ إٌغ١ظ اٌزبس٠خٟ ٌّشاوض اٌّذْ. ػٓ هش٠كٚرٌه  اٌزبس٠خ١خ

 

   اىَظادس: -16

 :  اىعشتٞح اىَظادس -16-1

اٌج١وبرٟ اٌشاصٞ, ِؾّذ ثٓ أثٝ ثىش ثٓ ػجوذ اٌموبدس, ِخزوبس اٌقوؾبػ, داس اٌىزوبة اٌؼشثوٟ, ؽوشوخ ِٚطجؼوخ ِقوطفٝ  -1

 .1950َاٌغٍجٟ ٚأٚتدٖ, ِقش, هجؼخ 

 َ.1970اٌجؼٍجىٟ, ١ِٕش, لبِٛط اٌّٛسد, داس اٌؼ١ٍّٓ ٌٍطجبػخ, ث١شٚد, اٌطجؼخ اٌضبٌضخ,  -2

 عبِؼوخ, ِٕؾوٛسح غ١وش دوزوٛساٖ اهشٚؽوخ, اٌزبس٠خ١وخ اٌّوذْ ِشاووض  وٟ اٌّٛس ٌٛٛع١خ اٌزؾٛتد, ػ٠ٛذ عبعذ ؽغبَ -3

 .2013َ, ثغذاد

اٌؾنشٞ  ٟ إٌّو اٌؼّشأٟ ٚاصشٖ ػٍٝ خقٛف١خ اٌّذْ اٌّمذعخ, عبِؼخ اٌىٛ خ إٌذٚح  , اٌزؾٛي شؽبْ فج١ؼ ٌفزٗ -4

 .2014, : اٌزشاس صشٚح ٚه١ٕخ ٔغؼٝ ٌلاسرمبء ثٙباٌؼ١ٍّخ

اٌّؾّذٞ, ِٙب ؽمٟ, اٌزؾٛي  وٟ اٌغو١بق اٌؾنوشٞ دساعوخ رؾ١ٍ١ٍوخ ٌٍٕظوب١ِٓ اٌىوبِٓ ٚاٌظوب٘ش ٌّذ٠ٕوخ دِؾوك اٌمذ٠ّوخ  -5

 .2008بئٟ, سعبٌخ ِبعغز١ش غ١ش ِٕؾٛسح, اٌغبِؼخ اٌزىٌٕٛٛع١خ, ثبعزخذاَ رم١ٕبد اٌزؾغظ إٌ
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اٌّخطووو  , رووؤص١ش اتثؼووبد اٌّىب١ٔووخ ٚاٌضِب١ٔووخ ػٍووٝ رغ١ووش اتثؼووبد إٌٛػ١ووخ ٌؾغووَٛ اٌّووذْ, ِغٍووخاثووشا١ُ٘ ٔغووش٠ٓ سصاق -6

 .2012, عٕخ 25اٌؾنشٞ ٚاتل١ٍّٟ, عبِؼٗ ثغذاد, اٌؼذد  ٚاٌز١ّٕخ, ِشوض اٌزخط١و

ؽٍووت اٌمذ٠ّووخ أّٔٛرعووبً, اٌؾفووبظ اٌّؼّووبسٞ ثوو١ٓ إٌظش٠ووخ ٚاٌزطج١ووك, -اؽووىب١ٌخ اٌؾفووبظ اٌّؼّووبسٞ ػٍجووٟ, ِؾّووذ فووخش -7

 .2004َاٌّئرّش ٚاٌّؼشك اٌذٌٟٚ اتٚي, دثٟ, 

ٚؽٍوٛي(,  ِؾوىلادوّٛٔخ, ؽ١ذس ػجذ اٌشصاق, ِشاوض اٌّذْ اٌّمذعــخ  ـٟ اٌؼشاق: ِذ٠ٕخ إٌغف اتؽوشف أّٛرعوب ) -8

 .2010َ, اراس( 26-22اٌّئرّش اٌذٌٟٚ اتٚي ٌٍؾفبظ ػٍٝ ِشاوض اٌّذْ اٌؼشال١خ, )

ِىزت د٠ٛاْ, اٌزغذ٠ذ اٌؾنوشٞ ٌّشووض ِذ٠ٕوخ إٌغوف اتؽوشف )اٌّذ٠ٕوخ اٌمذ٠ّوخ(, رمش٠وش اٌّشؽٍوخ اٌضبٌضوخ )اٌّؼوذي(,  -9

 .2012ٌٍَزخط١و اٌؼّشأٟ, ا٠بس اٌّذ٠ش٠خ اٌؼبِخ /اٌجذائً اٌؾنش٠خ, ٚصاسح اٌجٍذ٠بد ٚاتؽغبي اٌؼبِخ

ِىزووت د٠ووٛاْ, اٌزغذ٠ووذ اٌؾنووشٞ ٌّشوووض ِذ٠ٕووخ إٌغووف اتؽووشف )اٌّذ٠ٕووخ اٌمذ٠ّووخ(, رمش٠ووش اٌّشؽٍووخ اٌضب١ٔووخ, ٚصاسح  -10

 .2011َاٌجٍذ٠بد ٚاتؽغبي اٌؼبِخ, 

 

 : الاّنيٞضٝح اىَظادس -16-2

1- Williams, John James, South Africa Urban transformation, Elsevier Science Ltd, Cities, 

Vol. 17, No. 3, (pp. 167–183) 2000. 

2- Mishra, Soma A., Pandit, R. K., Urban Transformation and Role of Architecture 

towards Social Sustainability, International Journal of Engineering Research and 

Development, Volume 5, Issue 7 (January 2013, PP. 16-20). 

3- Cooper, Rachel and other, designing Sustainable Cities, Blackwell Publishing Ltd, 

United Kingdom, 2009. 

4- Benchmarking U.S. Regional Cities: A Study And Guide For Transformation, Indiana-

Regional-City-Transformation-Full-Report, 2014. 

5- Chen, Aimin, Gordon G. Liu and Kevin H. Zhang, Urban transformation in China, The 

Chinese economy series, Ashgate Publishing Limited, England, 2009. 

6- Sen, Priyadarshini, Evaluating the Planning Strategies for Urban Land Use: A Study on 

Bengaluru City, India, Journal of Geography and Geology; Vol. 5, No. 1; 2013. 

7- Carmona, Matthew, Tiesdell, Steve, Urban Design Reader, Architectural Press is an 

Imprint of Elsevier, Great Britain, First Edition, 2007, P.62. 

8- Urban renwal of the city center of holy Najaf (old city), Stage stage three Report 

(revised), 2012. 
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 (اىثاؼس. )عيٞح اىق٘اِّٞ فٜ اىَعاىعح اىرخلٞلٞح ٗفا اىَشنلاخ( دٗس اىرؽ٘لاخ فٜ اؼذاز 1) ٍخلظ

 

 

 

 

 (اىثاؼس. )( اىٞح اىرذخو فٜ خيق اىرةٞٞش2) ٍخلظ
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هل تعتقد أن هنالك 
تحولات عمرانٌة 
طالت مدٌنة النجف 
الأشرف فً السنوات 

 العشر الأخٌرة؟

هل سببت هذه 
التحولات العمرانٌة 
مشاكل تخطٌطٌة او 

حضرٌة او )تصمٌمٌة 
للمشهد ( معمارٌة

الحضري فً لمركز 
التارٌخً لمدٌنة 
 النجف الأشرف؟

هل تساهم القوانٌن 
والتشرٌعات فً الحد 
من تأثٌر التحولات 
العمرانٌة الحدٌثة 
لمراكز المدن ذات 

 -:البعد التارٌخً

هل هناك ضرورة 
لتغٌٌر المشهد 

الحضري التارٌخً 
لمركز مدٌنة النجف 
الأشرف بعده لا ٌلاءم 
 رفاهٌة المدٌنة؟ 

هل ٌجب أن تكون 
خطط التطوٌر 
للمركز التارٌخً 
ملتزمة بمشاركة 
المجتمع المحلً 

المشاركة )
 ؟(المجتمعٌة

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

هل ٌكون بإعداد خطة 
تأهٌل شاملة للمركز 
التارٌخً وإلزام 

المستخدمٌن او المستفٌدٌن 
 .التقٌد بها

هل ٌكون بإعداد خطة 
تأهٌل جزئٌة للمركز 
التارٌخً وإشراك 

المستخدمٌن او المستفٌدٌن 
 .منها

هل ٌترك ذلك الى رغبات 
المستفٌدٌن والمستخدمٌن 

فً ( أصحاب العقارات)
 .المركز التارٌخً

هل ٌترك ذلك الى رغبات 
المستثمرٌن فً قطاع 

المطورٌن )العقارات 
فً المركز ( العقارٌٌن

 .التارٌخً

ٌظهر المخطط بوضوح ذهاب نسبة كبٌرة من الخبراء صوب تقنٌن الٌة التدخل وخاصة فٌما ٌرتبط برغبات 

المستفٌدٌن والمستخدمٌن لقطاعات مركز المدٌنة والذهاب صوب اعداد خطط متكاملة تلزم الفئات المتداخلة فً 

 الاطار العام والالتزام بجزئٌات معدة مسبقة فً خصوص تاهٌل المركز التارٌخً.مركز المدٌنة اخذ 

ٌظهر بوضوح النسب العالٌة لتشخٌص المشكلة البحثٌة من قبل الخبراء والقارة بوجود تحولات عمرانٌة سببت فً 

مدٌنة النجف الاشرف وٌظهر بوضوح اٌضاً توجه الخبراء  مشاكل تخطٌطٌة وتصمٌمٌة للمركز التارٌخً فً

وبنسبة كبٌرة منهم الى ضرورة تغٌٌر المشهد الحضري بما ٌلائم خصوصٌة مركز المدٌنة من جهة وما ٌتناسب مع 

 طبٌعة الحٌاة العصرٌة فً تلك المراكز النابضة بالحٌاة.



Journal of Engineering Volume   23   August  2017 Number 8 
 

 

11 
  

 

 (اىثاؼس. )( ٍشظعٞاخ ٍشامض اىَذ3ُ) ِخطو
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هل ترى انه فً 
الإمكان تطوٌر مركز 
مدٌنة النجف الأشرف 
التارٌخً بما ٌتماشى 
مع خصوصٌتها 
 .العمرانٌة الممٌزة

هل بالإمكان استٌعاب 
التحولات العمرانٌة 
الحدٌثة دون التأثٌر 
على خصوصٌة 
 المدٌنة المقدسة؟

هل ترى أن الاستدامة 
الاقتصادٌة 

والاجتماعٌة هً 
البوابة الأمثل لتطوٌر 
مركز مدٌنة النجف 
 الأشرف التارٌخً  

هل نحتاج لمرجعٌات 
حدٌثة ضمن المشهد 
الحضري التقلٌدي 
 لمركز المدٌنة

هل ٌمكن أن تكون 
المرجعٌات المادٌة 
حجر أساس فً 
السٌطرة على 
تحولات المشهد 

الحضري فً مراكز 
 المدن

م لمركز مدينة النجف الاشرف التاريخي. 2011(: صورة جوية توضح واقع حال استعمالات الارض لعام 1شكل )

 (8م, ص2012, مكتب ديوان)

 الفعالٌات التجارٌة ونجاوزها على الفعالٌات السكنٌة,مع  خصوصاً  والحضرٌة البنائٌة الانماط وضوح التداخل وعدم

الوضوح حجم التارٌخً. وٌؤشر هذا التداخل وعدم  للمركز التقلٌدي النسٌج تلاءم لا حضرٌةمما ٌهدد بفوضى 

المشكلة مع ما ٌعانٌه مركز المدٌنة التارٌخً من ضغط كبٌر على مستوى الفعالٌات الحضرٌة والبنى المكانٌة 

 لاحتواء المشهد الحضري للمركز التارٌخً.

ٌظهر المخطط بوضوح ذهاب نسبة كبٌرة من الخبراء الى الاقرار بالحاجة الماسة الى التجدٌد فً المشهد الحضري 

ذات بعد مكانً ٌكون امتداد للبنى التقلٌدٌة للمكان وبعد حضاري لمستقبل  وانعاش المركز التارٌخً بمرجعٌات

 عموم المدٌنة وٌكون ذلك من بوابة مفهوم الاستدامة الاقتصادٌة والاجتماعٌة للمركز التارٌخً.
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 (62-61ص م,2011مكتب ديوان, م. )2011لعام التاريخي  مركز مدينة النجف الاشرفمجسم مع خط السماء ل(: 2شكل )

مجسم من اعمال مكتب دٌوان )المختص برفع واقع الحال لمركز مدٌنةة النجةف الاشةرف كجةزء مةن متطلبةات تطةوٌر 

المركز التأرٌخً( وٌظهر المجسم حجم مشكلة المركز التةارٌخً والةذي ٌعةانً مةن تعةدد اطةراف التةدخلات والتجةاوز 

 مجةردبالمدٌنةة  علةى السةٌطرة بعةدم امكانٌةة جه البحة توعلى البنٌة المكانٌة للمركز الترٌخً, وهنا ٌمكن الاشارة الى 

التةدخل, والتةً تسةاهم بشةكل او  لاطراف والفردٌة القرارات الجماعٌة  الاساسٌة دون السٌطرة على المخططات تنظٌم

 باخر على توجٌه التحولات السلبٌة او الاٌجابٌة على حد سواء.
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 (الباحث. )جديدة لانعاش المركز التاريخي لمدينة النجف الاشرف واستخدام تقنيات البناء الحديثمتطلبات (: 3شكل )

( كةةراج متعةةدد طوابةةع لاسةةتٌعاب حركةةة الزائةةرٌن مةةن اطةةراف وبشةةكل محةةدود حٌةة  لا ٌسةةم  باسةةتخدام 1شةةكل رقةةم )

ٌخً او العاملٌن فً المحٌط المكةانً( الكراج الا من له تصرٌ  امنً بدخول مركز المدٌنة )كما فً ساكنً المركز التار

( بنةاء بالهٌاكةل الحدٌدٌةة كجةز مةن 2وٌمكن له ان ٌسةتوعب العةدد الكبٌةر للمسةتخدمٌن مةن هةذه الفئةة , وٌوضة  شةكل )

 المواد الحدٌثة الغرٌبة على الواقع العمرانً والمشهد الحضري للمركز التارٌخً.

 (الباحثم. )2014-2013لعام التاريخي  مركز مدينة النجف الاشرفواقع حال محيط (: 4شكل )

 اسةتٌعاب مشةكلات التارٌخً, حٌة  تظهةر للمركز التقلٌدي للنسٌج تهدٌد التحولات العمرانٌة( ٌوض  1,2,3شكل رقم )

 ٌسةتوجب ممةا البنائٌةة الانمةاط مةن العدٌةد التةارٌخً الاشةرف النجف مدٌنة لمركز التقلٌدي المحٌط فً احتواء التحولات

 اشكالٌة التحولات السلبٌة. حل فً والاختصاص الخبرة بذوي والاستعانة المبدعة الحلول حضور

-1-

. 

-2-

. 

-1-

. 

-2-

. 

-3- 
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 ( ظذٗه ٝ٘ضػ الاطاس اىْظشٛ اىَغرخيض1ٍيؽق سقٌ )

 

 ذؽيٞو اشش اىرؽ٘لاخ اىعَشاّٜ ىؽذٝصح عيٚ اىَشٖذ اىؽضشٛ ىَشامض اىَذُ اىراسٝخٞح.

 اىَرةٞشاخ اىَفشداخ اىصاّ٘ٝح اىشئٞغحاىَفشداخ  خ

ٗاقلللع ؼلللاه اىَشلللٖذ اىعَشاّلللٜ فلللٜ  1

اىَشمللللض اىرللللاسٝخٜ ىَذْٝللللح اىْعللللف 

 الأششف ٗذؽ٘لاذٔ اىَعاطشج.

يَشملللض ذقٞلللٌٞ اىَشلللٖذ اىؽضلللشٛ ى

 ىَذْٝح.اىراسٝخٜ فٜ ا

 عبٔت ربس٠خٟ اَ رٕظ١ّٟ اٚ ٚظ١فٟ

  ؼب١ٌخ اٌّغزّغ

اىراسٝخٞللح ٍشامللض اىَللذُ  ٍشللنلاخ

 .اىَعاطشج

 ٌٍجٕٝ اٌّىب١ٔخ اتلزقبد٠خاتعزّشاس٠خ 

  ص٠بدح اٌغىبْاٌخذِبد ِٚؾىلاد 

 اٌزٙبٌه ٚاٌزمبدَ اٌّىبٟٔ ٌٍّىٛٔبد اٌف١ض٠ب٠ٚخ

 رىبًِ اٌفؼب١ٌبد اٌؾنش٠خ 

  بػٍخ ِغ إٌغ١ظ اٌزم١ٍذٞا٠غبث١خ  ٍإٞح اىرؽ٘لاخ.

 ٍٕغ١ظ اٌزم١ٍذِٞذِشح ٌعٍج١خ 

 رىب١ٍِخ اعزّشاس٠خرؾٛتد  طثٞعح ٕزٓ اىرؽ٘لاخ.

 رغض٠ئ١خ رؾٛتد أمطبػ١خ

اىرخلٞلٞح ٗاىرظلََٞٞح  خاىَشنلا

 ىيَشٖذ اىؽضشٛ.

 اٌزؤص١ش ػٍٝ اٌؼٕبفش اٌف١ض٠بئ١خ

 خقٛف١خ اٌّذ٠ٕخ

 اٌّؼبٟٔ اٌذت١ٌخ

 اٌزٍٛس اٌجقشٞ

اىقللللل٘اِّٞ ذلثٞلللللق اىعلاقلللللح تلللللِٞ 

 .ف٘ضٚ اىََاسعاخٗ

 دٚس اٌمٛا١ٔٓ  ٟ اٌؾذ ِٓ رؤص١ش اٌزؾٛتد

 اٌّؾبسوخ اٌّغزّؼ١خ ٚاٌمٛا١ٔٓ

 ٚعٛد خطو ٌزؼذ٠ً اٌمٛا١ٔٓ

اىؽاظح اىلٚ ذةٞٞلش اىَشلٖذ  ذشخٞض 2

اىرللاسٝخٜ فللٜ ٍشمللض ٍذْٝللح اىْعللف 

الأششف )ٕو اىرةٞٞش ٍفشٗع عيْٞا 

 أً ؼاظح ّغعٚ إىٖٞا؟(.

  ٟ اٌّشوض اٌزبس٠خٟ  اٌؾ١بٖ اٌؼقش٠خ رٍج١زٗ ِزطٍجبد ٍلائَح اىرةٞٞش ىيَذْٝح.

 ِٚىٛٔبرٙب اتف١ٍخ ث٠ٛٙخ اٌّذ٠ٕخ خ اٌزغ١١شػلال

 ؽبٍِخ اٚ عضئ١خ اىٞح اىرذخو.طثٞعح 

 رخنغ ٌشغجبد اٌّغزضّش٠ٓ اٚ اٌّغزف١ذ٠ٓ

 هج١ؼخ اٌّؾبسوخ اٌّغزّؼ١خرؾذ٠ذ  الاىرضاً تاىَشاسمح اىَعرَعٞح.

لاعلللللللرٞعاب اىشؤٝلللللللح اىَغلللللللرقثيٞح  3

اىَشٖذ اىؽضلشٛ ىيَشملض اىرلاسٝخٜ 

ىَذْٝلللح اىْعلللف الأشلللشف ىيرؽللل٘لاخ 

 اىعَشاّٞح اىؽذٝصح.

   اِضٍخ ػب١ٌّخ                                                                                                                 اػزّبد  الاَّاط اىَلائَح ىيرل٘ٝش.

 اػزّبد اِضٍخ ػشث١خ اٚ ِؾ١ٍخ

 (خقٛف١خ اٌّذْ اٌّمذعخاػزّبد  ىش ِغزمً )

الاعلللرذاٍح ٗعلللثو ذلللل٘ٝش اىَشملللض 

 اىراسٝخٜ.

 اِىب١ٔخ رؾم١ك اتعزذاِخ                          

 دٚس اٌؾىِٛخ اٌّؾ١ٍخ

اىَشظعٞللللللاخ اىؽذٝصللللللح  ىيَشللللللٖذ 

 اىؽضشٛ.

 اٌؾبعخ اٌٝ ِشعؼ١بد ؽذ٠ضخ

 اٌؾفبظ ػٍٝ ِشعؼ١بد اٌّؾٙذ اٌؾنشٞ

  ٟ رٕظ١ُ اٌّؾٙذ اٌؾنشٞاٌّشعؼ١بد  دٚس

اىَشللاسمح اىَعرَعٞللح فللٜ اىَشللٖذ 

 اىؽضشٛ ىيَشمض  اىراسٝخٜ.

 ات١ٌبد اٌّلائّخ ٌٍّؾبسوخ اٌّغزّؼ١خ
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 اعرَاسج الاعرثٞاُ (2ٍيؽق سقٌ ) 

))اصش اٌزؾٛتد اٌؼّشا١ٔوخ اٌؾذ٠ضوخ ػٍوٝ اٌّؾوٙذ اٌؾنوشٞ ٌّشاووض اٌّوذْ أخ٘اّٜ أخ٘اذٜ الأعضاء لأغشاع اّعاص اىثؽس 

معلضء ٍلِ ٍرليثلاخ  الأذٞلحٝشظٚ الإظاتلح عيلٚ الأعل يح اٌزبس٠خ١خ, دساعخ ػّشا١ٔخ ٌٍّشوض اٌزبس٠خٟ ٌّذ٠ٕخ إٌغف الأؽشف(( 

 :ذعاّٗنٌ ٍعْا, شامشِٝ ؼغِ اعرثٞاُ ٍْلقح اىذساعح ىيثؽس )اىَشمض اىراسٝخٜ ىَذْٝح اىْعف الاششف(

٠مقوووذ ثوووبٌزؾٛتد اٌؼّشا١ٔوووخ لأغوووشاك اٌجؾوووش: ِغّٛػوووخ اٌزغ١١وووشاد اٌٍّّٛعوووخ اٚ اٌظوووب٘شح  وووٟ اٌجٕوووٝ الأعبعووو١خ اٚ 

اٌضب٠ٛٔوووخ  وووٟ رشو١جوووخ اٌّذ٠ٕوووخ ٔز١غوووخ ٌطش٠موووخ اٌزؼبِوووً اٚ ٌزوووشاوُ اٌزوووذخلاد اٌفشد٠وووخ اٚ اٌغّبػ١وووخ ِوووٓ عٙوووخ ٚاٌوووٝ اٌزوووذخلاد 

 ِؾذدح ِٓ ربس٠خ أٞ ِشوض ِذ٠ٕخ ربس٠خ١خ ِٓ عٙخ أخشٜ. جخٌؾماٌمغش٠خ غ١ش اٌّشاػ١خ ٌٍمٛا١ٔٓ ٚاٌنٛاثو اٌجٕبئ١خ 

ّٓ اٌزٕظ١ُ ٚاٌزّبعه اٌجقوشٞ ٌخٍو١و اٌّجوبٟٔ ٚاٌؾوٛاسع ٚاٌفنوبءاد اٌزوٟ  ٠مقذ ثبٌّؾٙذ اٌؾنشٞ لأغشاك اٌجؾش ثؤٔٗ  

ٚاٌزغشثوخ ٌّوب رجقوشٖ ٗ اتثقوبس اٚ اٌّؾوب٘ذح ٌىوً ِوب ٌوٗ ػلالوخ  وٟ اصوبسح اٌوزاوشح ػوٓ هش٠مورخزٍك اٌج١ئخ اٌؾنش٠خ, اٌوزٞ ٠وزُ 

رغٍغً اٌشإ٠خ ٌّؾزٜٛ اٌج١ئخ اٌّج١ٕخ, موّٓ  ػٓ هش٠ك٠ؼجش ػٓ  ٓ رىْٛ اٌج١ئخ اٌّج١ٕخ  ٚثّب اٌؼ١ٓ, ٚرذسوٗ اتؽبع١ظ اٌجؾش٠خ

 اٌّىبْ ٚخقبئقٗ اٌزفشد٠خ ثّب ٠ؾمك اتٌفخ ٠ٚؼطٟ اٌقٛسح اٌزىب١ٍِخ ٌٍّذ٠ٕخ. 

  :ٗفٜ ض٘ء رىل َٝنِ الاظاتح عيٚ الاع يح الاذٞح

 تً: ِؼٍِٛبد ػبِخأٚ

 دوزٛساٖ  ِبعغز١ش  ثىبٌٛس٠ٛط  اىرؽظٞو اىذساعٜ: 

  الاخرظاص: 

 لطبع خبؿ  ِئعغخ اوبد١ّ٠خ  ِئعغخ ؽى١ِٛخ  ٍناُ اىعَو: 

 عٕٛاد 10اوضش ِٓ   عٕٛاد 10-5  عٕٛاد 4-1  عذد عْ٘اخ اىخذٍح: 

 إٌّبهك اٌّظٍٍخ ػٓ هش٠كِلاؽظخ: ٠ىْٛ رؤؽ١ش اتخز١بس 

 اٌجؾشخ اعزجبٔصب١ٔبً: 

 ذقٌٞٞ ٗاقع ؼاه اىَشٖذ اىعَشاّٜ فٜ اىَشمض اىراسٝخٜ ىَذْٝح اىْعف الأششف ٗذؽ٘لاذٔ اىَعاطشج. -1-

 ٍشامض ٍذّْا اىعشاقٞح اىَعاطشج ٍِ: ٍشنلاخؼغة اعرقادك اىقادً ٍِ خثشذل اىشخظٞح, ٕو ذأذٜ  2.1

 غ١بة اٌم١ُ اٌّىب١ٔخ اٌزم١ٍذ٠خ ٚػذَ الإؽغبط ثب٠ٌٛٙخ اٌّىب١ٔخ.   

 اٌغبٔت اتلزقبدٞ ٚاٌؾبعخ اٌٍّؾخ  ٟ رؾش٠ه  ؼب١ٌبد ِشوض اٌّذ٠ٕخ.  

 اٌض٠بدح اٌّطشدح  ٟ اٌغىبْ ٚػذَ رٕبعت اٌخذِبد اٌّمذِخ ٌُٙ.  

 اٌّؾ١ٍخ.هغ١بْ ِفَٙٛ اٌفشد٠خ ػٍٝ الإؽغبط ٚاٌٛػٟ اٌغّبػٟ ٌّفَٙٛ اٌج١ئخ   

 ػذَ اٌزىبًِ ثبٌفؼب١ٌبد ث١ٓ ِب ٘ٛ عٛ٘شٞ ٚث١ٓ ِب ٘ٛ رى١ٍّٟ.  

 ٕو ذعرقذ أُ ْٕاىل ذؽ٘لاخ عَشاّٞح طاىد ٍذْٝح اىْعف الأششف فٜ اىغْ٘اخ اىعشش الأخٞشج؟ 3.1

 ٔؼُ  

 ت 

 ت ٠ٛعذ رقٛس ٚامؼ ػٓ ٘زا الأِش. 

 :إرا ماّد الإظاتح ّعٌ, ٍا ٍذٙ ذأشٞش ٕزٓ اىرؽ٘لاخ 

 ٔٛػب ِب  ت  ٔؼُ  ػٍٝ  ِغزٜٛ اٌّذ٠ٕخ وىً 
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 ٔٛػب ِب  ت  ٔؼُ  ػٍٝ ِغزٜٛ اٌّشوض اٌزبس٠خٟ  مو

 ٔٛػب ِب  ت  ٔؼُ  ػٍٝ ِغزٜٛ اٌغضء اٌؾذ٠ش ِٓ اٌّذ٠ٕخ  )خبسط اٌّشوض اٌزبس٠خٟ(

 الأخٞشج؟ٍا ٕ٘ سأٝل تلثٞعح اىرؽ٘لاخ اىعَشاّٞح ىَذْٝح اىْعف الأششف فٜ اىغْ٘اخ اىعشش  4.1

 :عيٚ ٍغر٘ٙ اىَذْٝح 1.4.1

 عزس٠خ )ؽــبٍِخ(  

 عضئ١خ )ِؾذٚدح( 

 غ١ــــش ٚامؾخ 

 :عيٚ ٍغر٘ٙ اىَشمض اىراسٝخٜ 2.4.1

 عزس٠خ )ؽــبٍِخ(  

 عضئ١خ )ِؾذٚدح( 

 غ١ــــش ٚامؾخ 

 :عيٚ ٍغر٘ٙ اىعضء اىؽذٝس ٍِ اىَذْٝح 3.4.1

 عزس٠خ )ؽــبٍِخ(  

 عضئ١خ )ِؾذٚدح( 

 غ١ــــش ٚامؾخ 

 ِب ٟ٘ الأعجبة اٌىبِٕخ ٚساء ٘زٖ اٌزؾٛتد اٌؼّشا١ٔخ؟        4.4.1

 الزقبد٠خ.  

 .اعزّبػ١خ 

 .صـمــب ١ـــخ 

 أخشٜ رزوش: 

ذخلٞلٞح اٗ ذظََٞٞح )ؼضشٝح اٗ ٍعَاسٝح( ىيَشٖذ اىؽضشٛ فٜ ىَشمض  ٍشنلاخٕو عثثد ٕزٓ اىرؽ٘لاخ اىعَشاّٞح  5.1

 اىراسٝخٜ ىَذْٝح اىْعف الأششف؟

 .ت ٠ٛعذ رقٛس ٚامؼ ػٓ ٘زا الأِش  ت  ٔؼُ  

 
 ؟اىَشنلاخفٜ ؼاىح الإظاتح تْعٌ, ٍا ٕٜ طثٞعح ٕزٓ 

 رؾٛتد ػّشا١ٔخ ٌٚذد رذ٘ٛس ٌٍؼٕبفش اٌف١ض٠بئ١خ ثؾىً ػبَ.  

 ػّشا١ٔخ أصشد عٍجب ػٍٝ خقٛف١خ اٌّشوض اٌزبس٠خٟ.رؾٛتد  

 أصشد عٍج١ب ػٍٝ الأعظ اٌزخط١ط١خ اٌمبئُ ػ١ٍٙب اٌّشوض اٌزبس٠خٟ وّذ٠ٕخ ػشث١خ اعلا١ِخ.رؾٛتد ػّشا١ٔخ  

 رؾٛتد ػّشا١ٔخ أصشد ػٍٝ اٌّؼبٟٔ اٌذت١ٌخ ٚاٌزشو١ج١خ ٠ٛ٘ٚخ ِشوض اٌّذ٠ٕخ اٌزبس٠خٟ. 

 رٍٛس ثقشٞ ٌٍّؾٙذ اٌؾنشٞ ػِّٛبً  ٟ اٌّشوض اٌزبس٠خٟ.عججذ رؾٛتد ػّشا١ٔخ  

 أخشٜ رزوش:  

 :ٕو ذغإٌ اىق٘اِّٞ ٗاىرششٝعاخ فٜ اىؽذ ٍِ ذأشٞش اىرؽ٘لاخ اىعَشاّٞح اىؽذٝصح ىَشامض اىَذُ راخ اىثعذ اىراسٝخٜ 6.1

 .ت ٠ٛعذ رقٛس ٚامؼ ػٓ ٘زا الأِش  ت  ٔؼُ  

 
 اىَغإَح؟ فٜ ؼاىح الإظاتح تْعٌ, ٍا طثٞعح ٕزٓ

 ٚعٛد ِب ٠نّٓ ات٘زّبَ ثبٌؾفبظ اٚ ؽّب٠خ اٌّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ.  
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 ِب ٠نّٓ ِؾبسوخ إٌّظّبد اٌذ١ٌٚخ اٌّخزقخ. 

رؼش٠ف اهبس لبٟٔٛٔ ٚرؾش٠ؼٟ ٠ؾىُ اٌّؾبسوخ ث١ٓ اٌّغزّغ اٌّؾٍٟ ِٚغبٌظ اٌّؾب ظبد مّٓ اٌّؾٙذ اٌؾنشٞ  

 ٌٍّشوض اٌزبس٠خٟ.

 اٌمٛا١ٔٓ ٚاٌزؾش٠ؼبد عبِذح ػٕذ ِزطٍجبد ت رشاػٟ اٌّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ.رمف  

ثؼ١ذح الأِذ ٌنّبْ ِشاػبح اٌزط٠ٛش اٌّغزمجٍٟ ٌّؾوٙذ ِشووض اٌّذ٠ٕوخ  عزشار١غ١خرغ١١ش اٌمٛا١ٔٓ ٚاٌزؾش٠ؼبد ثخطو  

 اٌزبس٠خٟ.

 أخشٜ رزوش 

ٍذْٝللح اىْعللف الأشللشف )ٕللو اىرةٞٞللش ٍفللشٗع عيْٞللا أً ؼاظللح ّغللعٚ اىؽاظللح اىللٚ ذةٞٞللش اىَشللٖذ اىرللاسٝخٜ فللٜ ٍشمللض  -2-

 إىٖٞا؟(.

 اىَذْٝح؟  ىٞرْاعة ٍع ٍغرقثوٕو ْٕاك ضشٗسج ىرةٞٞش اىَشٖذ اىؽضشٛ اىراسٝخٜ ىَشمض ٍذْٝح اىْعف الأششف  1.2

 .ت ٠ٛعذ رقٛس ٚامؼ ػٓ ٘زا الأِش  ت  ٔؼُ  

  
 فٜ ؼاىح الإظاتح تْعٌ, ٕو ٝشظع رىل اىٚ:

 اْ اٌّؾٙذ اٌؾنشٞ  ٟ ِشوض ِذ٠ٕخ إٌغف الأؽشف ت ٠ؼىظ ِزطٍجبد اٌؾ١بح اٌؼقش٠خ  وّب ٠غت اْ ٠ىْٛ.  

 اْ اٌّؾٙذ اٌؾنشٞ ت ٠ظٙش ؽم١مخ اٌٛظبئف اٌزم١ٍذ٠خ الأعبع١خ ٌٍّشوض اٌزبس٠خٟ ثؾىً فؾ١ؼ.  

 ػٓ غ١شٖ ِٓ اٌّشاوض. اْ اٌّؾٙذ اٌؾنشٞ ٌّشوض ِذ٠ٕخ إٌغف الأؽشف ٠ظٙش ثذْٚ خقٛف١خ اٚ ٠ٛ٘خ ١ِّضح  

 :أخشٜ رزوش  

 مٞف ذنُ٘ آىٞح اىرذخو فٜ خيق رىل اىرةٞٞش؟  2.2

 ً٘ ٠ىْٛ ثبػذاد خطخ رؤ١ً٘ ؽبٍِخ ٌٍّشوض اٌزبس٠خٟ ٚاٌضاَ اٌّغزخذ١ِٓ اٚ اٌّغزف١ذ٠ٓ اٌزم١ذ ثٙب.  

 اٌّغزف١ذ٠ٓ ِٕٙب.ً٘ ٠ىْٛ ثبػذاد خطخ رؤ١ً٘ عضئ١خ ٌٍّشوض اٌزبس٠خٟ ٚاؽشان اٌّغزخذ١ِٓ اٚ  

 ً٘ ٠زشن رٌه اٌٝ سغجبد اٌّغزف١ذ٠ٓ ٚاٌّغزخذ١ِٓ )أفؾبة اٌؼمبساد(  ٟ اٌّشوض اٌزبس٠خٟ. 

 ً٘ ٠زشن رٌه اٌٝ سغجبد اٌّغزضّش٠ٓ  ٟ لطبع اٌؼمبساد )اٌّطٛس٠ٓ اٌؼمبس١٠ٓ(  ٟ اٌّشوض اٌزبس٠خٟ. 

  

 تَشاسمح اىَعرَع اىَؽيٜ )اىَشاسمح اىَعرَعٞح(؟ٕو ٝعة أُ ذنُ٘ خلظ اىرل٘ٝش ىيَشمض اىراسٝخٜ ٍيرضٍح  3.2

 ت ٠ٛعذ رقٛس ٚامؼ ػٓ ٘زا الأِش.  ت  ٔؼُ  

 
 أرا ماُ اىع٘اب ّعٌ, ٍا طثٞعح اىَشاسمح اىَعرَعٞح:

 ِٕزظّخ ثؾىً عّبػبد أ١ٍ٘خ )ِٕظّبد ِغزّغ ِذٟٔ(.  

 . شد٠خ )اٌّغزف١ذ٠ٓ ٚاٌّغزخذ١ِٓ( 

 .ػٓ هش٠ك ِئعغبد ؽى١ِٛخ 

 أخشٜ رزوش. 

 
 أرا ماُ اىع٘اب تلا, ٍا ٕٜ ٍقرشؼاذل الأعاعٞح ىرل٘ٝش اىَشمض اىراسٝخٜ ىَذْٝح اىْعف الأششف:

 -1- 

-2- 

-3- 

-4- 

 اىشؤٝح اىَغرقثيٞح لاعرٞعاب اىَشٖذ اىؽضشٛ ىيَشمض اىراسٝخٜ ىَذْٝح اىْعف الأششف ىيرؽ٘لاخ اىعَشاّٞح اىؽذٝصح. -3-
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1.3 
ذللل٘ٝش ٍشمللض ٍذْٝللح اىْعللف الأشللشف اىرللاسٝخٜ تَللا ٝضللإٜ ٍشامللض اىَللذُ اىراسٝخٞللح ٕللو ذللشٙ اّللٔ فللٜ الإٍنللاُ 

 اىعاىَٞح )ىْذُ أٗ تاسٝظ عيٚ عثٞو اىَصاه اىعاىَٜ, تٞشٗخ عيٚ عثٞو اىَصاه اىعشتٜ(

 ت ٠ٛعذ رقٛس ٚامؼ ػٓ ٘زا الأِش.  ت  ٔؼُ  

 اىَشمض اىراسٝخٜ ىَذْٝح اىْعف الأششف؟ٍا ٕٜ ذيل الأَّاط ٗاىرٜ ذشإا تخثشذل ٍلائَح ىرل٘ٝش  1.1.3

 اخشٜ  اٌزب١ً٘  اػبدح اٌزب١ً٘  اٌزغذ٠ذ  اٌؾفبظ  

 ً٘ ثبلإِىبْ اعز١ؼبة اٌزؾٛتد اٌؼّشا١ٔخ اٌؾذ٠ضخ دْٚ اٌزؤص١ش ػٍٝ خقٛف١خ اٌّذ٠ٕخ اٌّمذعخ؟       2.1.3

 ت ٠ٛعذ رقٛس ٚامؼ ػٓ ٘زا الأِش.  ت  ٔؼُ  

 ٕو ذشٙ أُ الاعرذاٍح الاقرظادٝح ٗالاظرَاعٞح ٕٜ اىث٘اتح الأٍصو ىرل٘ٝش ٍشمض ٍذْٝح اىْعف الأششف اىراسٝخٜ   2.3

 ت ٠ٛعذ رقٛس ٚامؼ ػٓ ٘زا الأِش.  ت  ٔؼُ  

 :عِ طشٝقمٞف ذشٙ إٍناّٞح ذؽقٞق ذيل الاعرذاٍح, ٕو ذأذٜ  1.2.3

 اٌزبس٠خٟ ٚاعزضّبس٘ب ثؾىً ا٠غبثٟ.رم٠ٛخ ٚرؼض٠ض ِفشداد اٌّؾٙذ اٌؾنشٞ ٌٍّشوض   

 اتعزذاِخ اتعزّبػ١خ ٚرفؼ١ً اٌغبٔت اٌج١ئٟ ٚاتلزقبدٞ ٌٍج١ئخ اٌؼّشا١ٔخ. 

  ٟ اٌّؾٙذ اٌؾنشٞ. اٌشئ١غخٚاٌزشو١ض ػٍٝ اٌّشعؼ١بد اٌّبد٠خ  اتعبع١خاؽ١بء اٌفؼب١ٌبد  

 دػُ اٌزشاس اٌّؼٕٛٞ ٚاٌّبدٞ ٌّشوض اٌّذ٠ٕخ اٌزبس٠خٟ. 

 الإٔؼبػ اٌؾنشٞ ٚرؼض٠ض ٔٛػ١خ اٌّؼ١ؾخ مّٓ ِفَٙٛ اػبدح اعزخذاَ اٌزشاس اٌّى١ف.رؾم١ك  

 امب خ  ؼب١ٌبد ٚظ١ف١خ رشاػٟ اٌزؾٛتد اٌؼّشا١ٔخ ٚرذػُ ِغزمجً اٌّشوض اٌزبس٠خٟ. 

 أخشٜ رزوش: 

اٌّزجؼوخ ِوٓ لجوً اٌؾىِٛوخ اٌّؾ١ٍوخ اْ رغوبُ٘ ثؾوىً  بػوً  وٟ اٌزوذخً ات٠غوبثٟ  غوزشار١غ١خو١ف ٠ّىٓ اْ رىْٛ ٌٍ         2.2.3

 :مّٓ اٌّشوض اٌزبس٠خٟ ٌّذ٠ٕخ إٌغف الأؽشف

 اٌزفى١ش اتعزشار١غٟ ٚرؾذ٠ذ ِؼب١٠ش اٌزذخً  ٟ اٌّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ.  

 اٌّشرجو ثبٌّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ.رٛ ١ش اٌخذِبد اتعزؾبس٠خ ٚرؾغ١غ اٌلاِشوض٠خ  ٟ ػ١ٍّبد اٌزذخً  

 رؼش٠ف الإهبس اٌزٕف١زٞ ٚا٠غبد اٌؾٍٛي ات٠غبث١خ اٌذاػّخ ٌٍّؾٙذ اٌؾنشٞ ٌٍّشوض اٌزبس٠خٟ. 

 ّشوض اٌزبس٠خٟ.ٌٍاٌزشو١ض ػٍٝ اٌّىبْ ٚاصشاء اٌغبٔت اٌّبدٞ ثبلأؽىبي ٚاٌزفبف١ً ا١ٌّّضح ٌٍّؾٙذ اٌؾنشٞ  

 اٌزشو١ض ػٍٝ اٌقٛسح اٌز١ٕ٘خ ٚاٌزفبػً اٌجقشٞ إٌبرظ ػٓ رؾشن الأ شاد مّٓ إٌغ١ظ اٌزبس٠خٟ ٌّشاوض اٌّذْ.  

 ٠ىْٛ اٌزشو١ض ػٍٝ اٌؾغَٛ اٌؾنش٠خ ٚاٌزٕبعت اٌّؾىَٛ ث١ٓ اٌىزٍخ ٚاٌفنبء ٚث١ٓ اٌؾىً ٚاٌخٍف١خ. 

 اٌؾنشٞ.لبثٍخ اٌؼ١ؼ ٚرؼض٠ض اٌم١ُ ات٠غبث١خ ٌّؾٙذ ِشوض اٌّذ٠ٕخ  

 ا٠ٌٛٙخ اٌّىب١ٔخ ٚرؤو١ذ خقبئـ اٌّؾٙذ اٌؾنشٞ ٌّشوض اٌّذ٠ٕخ. 

 ٕو ّؽراض ىَشظعٞاخ ؼذٝصح ضَِ اىَشٖذ اىؽضشٛ اىرقيٞذٛ ىَشمض اىَذْٝح 3.3

 .ت ٠ٛعذ رقٛس ٚامؼ ػٓ ٘زا الأِش  ت  ٔؼُ  

 اٌؾذ٠ضخ( اٌٝ اٌّؾٙذ اٌؾنشٞ اٌزم١ٍذٞ:ؽغت خجشره  ٟ ِغبي اخزقبفه, و١ف ٠زُ امب خ )رٍه اٌّشعؼ١بد          1.3.3

 اْ ت رّظ الإمب خ اٌجٕٝ الأف١ٍخ اٌزٟ لبَ ػ١ٍٙب اٌّشوض اٌزبس٠خٟ.  

 ٠ىْٛ اٌزشو١ض ػٍٝ اٌزؼبًِ اٌّجذع ِغ إٌغ١ظ اٌؼّشأٟ مّٓ الإمب بد اٌؾنش٠خ ِٚٛاوجخ اٌؼقش.  

 ٚاٌؾفبظ ػٍٝ اٌٛظبئف اٌزم١ٍذ٠خ  ١ٗ.الأُ٘ ٘ٛ اٌّٛاصٔخ ث١ٓ اٌؾبعخ اٌفؼ١ٍخ ٌٍّشوض اٌزبس٠خٟ  

 ٠ىْٛ ؽغت اٌؾبعخ اٌفؼ١ٍخ اٌٝ أؼبػ ٚرؾغ١ٓ  ؼب١ٌبد اٌّشوض اٌزبس٠خٟ. 

 أخشٜ رزوش:  
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 ً٘ أٔذ ِغ اٌؾفبظ ػٍٝ اٌّشعؼ١بد اٌّبد٠خ أَ اصاٌزٙب ِٓ اٌّؾٙذ اٌؾنشٞ ٌّشوض ِذ٠ٕخ إٌغف الأؽشف؟     2.3.3

 
 اىَشظعٞاخ اىَادٝح:ٍع اىؽفاظ عيٚ ٍرٚ ذنُ٘ 

 اْ وبْ رٌه ثبتؽزفبظ ثزّبِٙب ٚرفبف١ٍٙب ٚػٍٝ ؽبٌزٙب ٌزجمٝ أف١ٍخ.  

 ِغ ؽشه اػبدح رؤ١ٍ٘ٙب ٚاتعزفبدح ِٕٙب ٌذػُ  ؼب١ٌبد اٌّشوض اٌزبس٠خٟ. 

 اْ وبْ ثبِىبٔٙب رؾغ١ٓ أداء ػَّٛ اٌّشوض اٌزبس٠خٟ ٌّٛاوجخ اٌؼقش. 

 اٌّذ٠ٕخ اٌّؼبفش ٚداػّبً ٌٙب, ٚعضء ُِٙ ِٓ ربس٠خ اٌّذ٠ٕخ. ثؼذ٘ب عضء ت ٠زغضأ ِٓ ِؾٙذ ِشوض 

 أخشٜ رزوش:  

 ٍع إصاىح ذيل اىَشظعٞاخ اىَادٝح: ٍرٚ ذنُ٘

 ارا رُ اتعزفبدح ِٓ ِٛلؼٙب ثٛظبئف عذ٠ذح رلاءَ اٌّؾٙذ اٌّؼبفش ٌّشوض اٌّذ٠ٕخ. 

 اٌّذ٠ٕخ اٌّؼبفش.ارا رُ ثٕبئٙب ثؾىٍٙب اٌمذ٠ُ ثّٛاد ؽذ٠ضخ ٌزلاءَ ِؾٙذ ِشوض  

 لأٔٙب ِئؽش ػٓ اٌزؾٛتد اٌؼّشا١ٔخ  ٟ ِؾٙذ ِشوض اٌّذ٠ٕخ اٌّؼبفش. 

 لأٔٙب ِزٙشئخ ٚت رلاءَ ِؾٙذ ِشوض اٌّذ٠ٕخ اٌّؼبفش. 

 أخشٜ رزوش:  

 ً٘ ٠ّىٓ أْ رىْٛ اٌّشعؼ١بد اٌّبد٠خ ؽغش أعبط  ٟ اٌغ١طشح ػٍٝ رؾٛتد اٌّؾٙذ اٌؾنشٞ  ٟ ِشاوض اٌّذْ   3.3.3

 ت ٠ٛعذ رقٛس ٚامؼ ػٓ ٘زا الأِش  ت  ٔؼُ  

 
 :عِ طشٝقأرا ماّد الإظاتح ّعٌ فنٞف ٝنُ٘ رىل؟ ٕو ٝأذٜ 

 رٛظ١ف الأث١ٕخ اٌزشاص١خ ٌٛظ١فخ رئِٓ ٌٙب اٌذ٠ِّٛخ ٚاتعزّشاس.  

 ا٠مبف اٌزٙؾ١ُ ٌٍٕغ١ظ اٌزم١ٍذٞ ِٕٚغ ؽك اٌؾٛاسع اٌؼّٛد٠خ. 

 .غزشار١غ١خالأسك ٚاٌؼًّ ثبٌخطو اٌ ِٕغ أٚ رم١ٕٓ اٌزغ١١شاد  ٟ اعزؼّبتد 

 افذاس مٛاثو رؾش٠ؼ١خ ٍِضِخ ِٓ لجً اٌغٍطبد اٌّؾ١ٍخ. 

 اٌّغبّ٘خ اٌفؼ١ٍخ  ٟ رؼض٠ض اٌم١ّخ اٌزشاص١خ ٌزٍه اٌّشعؼ١بد ٚا٠غبد ِؾبس٠غ ٌزؼض٠ض ِىبٔزٙب. 

 أخشٜ رزوش 

 اٗ ذؽغِٞ اىَشمض اىراسٝخٜ ىَذْٝح اىْعف الأششفمٞف ذشٙ اٟىٞاخ اىَلائَح ىيَشاسمح اىَعرَعٞح اىفعاىح فٜ ذل٘ٝش  4.3

 اٌؾشاوخ ث١ٓ اٌّخزق١ٓ )اتعزؾبسح اٌّغب١ٔخ اٌّذػّخ( ٚاٌّغزّغ اٌّذٟٔ )اٌزٕف١ز اٌخبؿ(. ػٓ هش٠ك  

 اٌمطبع اٌخبؿ ٚاٌّغزضّش٠ٓ ٚاٌّطٛس٠ٓ اٌؼمبس١٠ٓ ٚدػُّٙ ِٓ لجً اٌؾىِٛخ اٌّؾ١ٍخ. ػٓ هش٠ك 

 اٌمطبع اٌؼبَ ٚاٌغ١طشح اٌزبِخ ػٍٝ اٌزط٠ٛشاد اٌؼمبس٠خ ٚاٌخذ١ِخ. ػٓ هش٠ك 

 اٌّغزّغ اٌّؾٍٟ ٚرغ١ٙب اػطبء اٌمشٚك خبفخ ٌٍّؾبس٠غ اٌقغ١شح داخً رٍه اٌّشاوض ػٓ هش٠ك 

 اتلزقبس ػٍٝ اٌّؾبسوخ إٌخج٠ٛخ ِٓ اٌّخزق١ٓ ٚإٌّظّبد اٌذ١ٌٚخ وّغزؾبس٠ٓ ٌٍؾىِٛخ اٌّؾ١ٍخ. 

الإظاتللح فللٜ ّ٘عٞللح اٟىٞللاخ اىَلائَللح ىيَشللاسمح اىَعرَعٞللح اىفعاىللح فللٜ ذللل٘ٝش اٗ ذؽغللِٞ اىَشمللض إُ ىللٌ ذنللِ  5.3

 اىراسٝخٜ ىَذْٝح اىْعف الأششف, ٍا ٕٜ تشأٝل اٟىٞح اىَلائَح ىزىل؟

 -1- 

-2- 

 :٠غشٔب رمذ٠ّه ِلاؽظبرىُ ؽٛي اتعزج١بْ  ٟ ٘زا اٌؾمً

 .ِغ رؾ١بد اٌجبؽض١ٓؽبوش٠ٓ رؼبٚٔىُ ٚفجشوُ ػٍٝ ٍِئ اتعزّبسح ٚرض٠ٚذٔب ثخجشارىُ  ٟ ِغبي اخزقبفىُ. 
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 دور منهج الشراكة في تيسير الاسكان في العراق 
 كاظم فارس ضمد العيساوي
 كمية اليندسة / جامعة بغداد

  
 الخلاصة

في  الإمكاناتحشد  الامر تمزمسال. الحالمقاربة التجزيئية في المعالجة و  بسبب ،الاسكان في العراق مشكمة مستعصية أضحى
افضى الى  ،بين قطاعات الاسكان التكاملبغياب التصور الواضح لنمط  مثل:. مشكمة البحث تتتاالشراك منيا ،أطر جامعة
انات القطاعات تدمج امكطرح صيغة مرنة  ستيدف البحثي توفير السكن.ب سار العممية الاسكانية وصعوباتمب اختلالات

ء تكامل القطاع العام بدور ي ضو الفاعمة تتم ف الشراكةفرضية مضمونيا: الاسكانية شاممة.  استراتيجية إطارالمختمفة في 
في ، وصيغيا، وانماطيا، انيةم الشراكة الاسكاىيمف استعرضت .الاسكانية قوة الدفع لإنتاج، فاعميوالخاص بدور  ،تفعيمي

ى الادماج تقوم عم فاعمة في العراق. طرح البحث صيغة شراكة صيغة تتبمور  لم. منيا العراق ناميةدول ضوء تجارب 
في  ىذه الصيغة عام(. اختبرت)القطاع ال تحت سقف الدولة ،والمستفيدين، لحكوميةا والمنظمات غير، الخاصالتكاممي لمقطاع 

 يامفردات، ونسبيا مع نتيجة متوافقة غالبا مع مفاصميا الاساسية. ظيرت يبالشأن الاسكان استبانة خمس فئات الميتمين ضوء
 مؤسسية. صلاحاتمكانات الفردية، شرط تفعيميا بوسائل غير تقميدية، وا  الإبان الشراكة ممكنة البحث أخيرا  ستخمص. االجزئية

 ستخدمالم، غير حكومية منظمات ،قطاع خاص ،قطاع عام ،تيسير الإسكان منيج الشراكة، :كممات رئيسة
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ABSTRACT 

   Housing in Iraq became intractable problem, due to fragmental approach in treating and 

solutions. Mobilizing all abilities within collective frameworks is required; such as partnership 

approach. Research problem is the absence of clear vision for integration type between 

housing sectors that cause real difficulties of housing provision. Research aims to offer flexible 

formula integrating potential of various sectors in the framework of a comprehensive 

housing strategy. Hypothesis is: effective partnership is possible in light of the integration 

public sector as activating element with private sector as active element to produce driving 

force for housing process.  It has reviewed most of concepts, patterns and formats of 

partnerships, in light of some developing countries experiences. There is no crystallized effective 

partnership formula in Iraq. Research proposed formula based on complementary integration of 

private sector, and (ngo), and users, under the roof of (public sector). This formula was tested in 

light of inquiry of five categories of those concerned with housing affairs. Results were often 

compatible with basic joints of the formula and relatively compliant with its mechanism details. 

Conclusion: partnership is possible in light of individual potentialities, activated by non-

conventional means with legislative reforms. 
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  المقدمة-1
كن. ان سياسات الدول وتتسع المدن وتكبر، ومعو تزداد الحاجة الى الس، عالم وترتفع معدلات النمو الحضرييتزايد سكان ال

ذا فأن مشكمة وبغالبا،  سكني ويبقى ىناك عجز، ء بتوفير السكن المناسبعن الايفاتقف عاجزة  ستراتيجياتياواالاسكانية 
انبرت المنظمات الاممية لمتنبيو . لقد والصحة روالفق زي بحجميا وأىميتيا مشكمة الغذاءتوا ،الاسكان أضحت عالمية النطاق

الحمول المناسبة  يجادلإ الدول وحكوماتيامسؤولية في النياية تبقى  يا، لكنوطرح التوصيات والنصح لمواجيتيا عن ىذه المشكمة
الجيود  لذا برزت الحاجة لكل، بحمول فردية جزئية لا تواجوسكان الاقتصادية والاجتماعية. مشكمة الا لكل بمد وفق أوضاعو

 ،تكثيفياان منيج الشراكة يعد أحد الخيارات الفاعمة لحشد الجيود الذاتية و  ولمساىمة جميع الاطراف ذوي الشأن والفاعمية.
وتنسق المسؤوليات بغية تيسير الأدوار ذلك كمو في صيغة تعاونية تشاركية توزع  وتعظيميا، وتأطيرمع الامكانات الفردية وج
بوصفيا منيجا يمكن تبنيو من ، ىذه الصيغة التشاركية استقصاءلي يحاول البحث الحا .سكان وانتاج سكن معياري اقتصاديالا

فادة ورقة عمل وآلية يمكن الا إطارا في طرحيويمكن  ،الحال في العراق كما ىو ،شديدا زا سكنياعج التي تعانيدول قبل ال
 .منيا لمقاربة الحل الاسكاني

 البحث  منهجية-2
 البحث مشكمة-2-1
لذي افضى الى ا ،ية في العراقنومستوى التعاون بين القطاعات السك غياب التصور الواضح لنمطب تتمثل مشكمة البحث 

خصوصا لذوي الحاجة الفعمية من ، وصعوبات حقيقية في تيسير السكن، وىرية في مسار العممية الاسكانيةلالات جاخت
 .ونوعا( كما)كبير عجز سكني  إطارفي  ليم،ممن لامساكن  الأكبراصحاب الدخول المتدنية الذين يمثمون الشريحة 

 البحث هدف-2-2
في طاعات الاسكان ق تجمع يةركلآلية تعاونية تشا، مكنة التطبيق(مرنة )طرح صيغة عممية م: البحث الحالي الى ييدف

 استراتيجية إطاروذلك في  المحددات،وتقميص لتعظيم الامكانات  ،او تمك الثانوية (،العام والخاص) الرئيسةالعراق، سواء 
 إسكانية شاممة.

 

 البحث  فرضية-2-3
ين القطاع تكامل إطارة تتم في عالشراكة الاسكانية الناج: رضية الآتيةطرح الف تم، حقيق أىدافولمعالجة مشكمة البحث وت

، نوية لمدولةمتكئا عمى القوة المع، عام تأطيريفيكون دور القطاع ال .لخاص بدوره الفاعميوا مي،التفعيالعام بدوره  ،الرئيسين
تنتج بمجموعيا القوة الدافعة لمعممية  التي فاعمةوالمتوسطة الصغيرة القوى معتمدا عمى مجموع ال القطاع الخاص دافعيودور 

 ساند.فيكون تكميمي  (Users) والمستفيدين منظمات المجتمع المدني اما دور .سكانيةالا
 البحث منهج-2-4

ة لاستكمال انالاستب اختبارات، عن طريق وتحميميا ووصف نتائجيا في ضوء جمع البيانات، اتحميمي وصفيا منهجاالبحث  التزم
 نظريا.ج المتحققة النتائ

 البحث  هيكمية-2-5
، وطرق تشكميا، اىميتياو ، انماطياو ، اانواعيو ، مفاىيم الشراكة تضمنوي نظري: ساسيين، الاولأمحورين عمى البحث  شتملي

 ميعم: الثاني والمحور .ملائمة وفق منظور البحث الحاليالأكثر التي تمثل الحالة  لا الى الصيغة التشاركية النظريةوصو 
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فئة القطاع و ، بشكل او بآخر بالعممية الاسكانية، وىم: فئة القطاع العامممن ليم علاقة  ويشتمل عمى استبانة خمس مجاميع
. ىذه الاستبانة لغرض اختبار الصيغة المستفيدين، واخيرا فئة المختصين فئةو ، الحكومية غيرال فئة المنظماتو الخاص، 

 تقييميا.النظرية لمشراكة بغية 
 

 النظري  المحور-3
 الشراكة  مفهوم-3-1

والشراكة  ،خر في عمل مشتركتدل عمى الشخص الذي يرتبط مع آ Partner)) فأن لفظة الشريك، (وبسترحسب قاموس )
(Partnership)، المشروع المشترك او في ىذا العملوالمنافع  الشركاء الذين يتقاسمون المخاطر معلاقة بينل تشير 

Webster, 1992, p.723) ) .لصيغة با( 1987)عام الاذ لم يظير في القاموس الا في ، نسبيا يعد مفيوم الشراكة حديث
استعمال كممة شراكة تم  أصلفأن  علاقات الدوليةن والاجتماعيين. أما في مجال النظام يجمع المتعاممين الاقتصاديي :الآتية
 ،الحرةالموسوعة -)ويكيبيديا في نياية الثمانينات (CNUCED) مرة من طرف مؤتمر الامم المتحدة لمتجارة والتنمية لأول

تتمثل  انيا( (B.Ponson، مثلا يرى دون اعطائيا مفيوما دقيقا استعممت كممة شراكة كثيرا من قبل الباحثين. شراكة(مفردة 
تحقيق الاىداف التي  جلتيدف الى تقوية فعالية المتعاممين من ا ،منظمات لمدة معينة مؤسسات او بينفي كل اشكال التعاون 

 .شراكة(مفردة  ،الحرةالموسوعة -)ويكيبيديا تم تحديدىا
 

  (PPP)الخاص-القطاع العام  شراكة-3-2
التي تتم بين قطاعات ، ىي نوع من انواع التعاقدات :((Public –Private Partnership الخاص – شراكة القطاع العام

ىذا النوع من  مثل مشروعات البنية التحتية. ظير، الى تمويل كبيرتحتاج خمة لتنفيذ مشروعات ض ،الدولة مع القطاع الخاص
. ويزداد الطمب في استراليا، واليندو ، كنداو ، روسياو ، بريطانيا: في العديد من الدول مثل الاعمال في تسعينات القرن المنصرم

والطمب المتزايد عمى مشروعات ، حكومية لمدولالاستثمارات ال نوع من الاعمال نظرا لعدم كفايةالوقت الحاضر عمى ىذا ال
الارباك والحيرة  .(Wikipedia، Public Private Partnership)البنى التحتية نظرا لمزيادة المطردة في عدد السكان 

مس ج. الم، ولمنع سوء الفيم لابد من توضيح المراد بالشراكاتوالاجتماعية سائد في الاوساط السياسية ،الشراكات في مفيوم
شريطة الإيفاء ، مبنية عمى خبرة كل شريك ،مشروع تعاوني بين القطاعين العام والخاص: الكندي يعرف الشراكة عمى انيا

وآخرون  )والاس والمكافآت. لكن الموارد المناسبة وتحديد المخاطرتخصيص  عن طريق وجو أكملب عامة محددة باحتياجات
Wallace et al) عملا ، ع الخاص تيدف الى الربحمن القطايشير الى صورة  لأنو، ا يعد مضملاا ان ىذا التعريف ربمو ر ي

ىو  . مفيوم آخر خاطئ لممصطمحلتوفير بعض الفوائد المجتمعية ،بالتوازي وربما كشريك عمى قدم المساواة مع القطاع العام
تشاركون اعين العام والخاص يفي الشراكة: ممثمو القط ( (Bull-Spiering & Dewulfوكما يوضح، انو مرادف لمخصخصة

 .لية عن الاحكام الى القطاع الخاص، في حين ان في حالة الخصخصة يتم نقل كامل المسؤو توالمسؤوليا والإيراداتالكمف 
في التقرير  ما أعتمدينطوي عمى معنى اوسع واشمل واخص، وىذا  ،ىذا البحث لأغراض تبنىالالتباس فأن التعريف الم الةولإز 

بيا مجموعة الترتيبات التي يضطمع  :: الشراكات بين القطاعين العام والخاص ىي( حول الشراكاتCMHC)المكتوب ل
في سياق برنامج  لا تحدث. وعمى كل حال فأن الشراكات في برامج المشاركات ،والخاصة ،عامةوال، المنظمات غير الربحية

شريك يساىم  بحيث ان كل طرف او ،الربحية غيراللمنظمات وا ،والخاص ،منفرد بل تمثل انيماكا ديناميكيا لمقطاع العام
 :ثمة مفيوم خاطئ شائع آخر ىو. (Wallace et al., 1998, p.2) المخاطرؤوليات ويتحمل جزءا من ببعض الميام والمس

 ما يشكلا ليس لأن التمويل تحديد ،، وىذا غير صحيحات بتمويل البنية التحتية العامةالشراك إطاران القطاع الخاص يقوم في 
الاصول بل يشتري حزمة من الخدمات وفق شروط  يشتري لاالقطاع العام  عناصرىا. في الشراكات أحدبل ىو  ،الشراكة
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وذلك في مجال  ،القرن الثامن عشر في دخول الفعمي والعممي لمشراكاتكان ال .( ( Grimsey and Lewis, 2004, p.5صارمة
لمواقف حول ويعزى ذلك الى تغير ا ،((Baruqh2007 ,p.25رحمة اعادة النمو والتنمية الطرق والسكك الحديد حيث بداية م

 ة المزود الرئيس والوحيد لمخدماتوكون الحكوم ،وعدم الرضا عن اساليب البناء والتنمية التقميدية، تقديم الخدمات العامة
Dube,2013, p.33)) .اع العام والخاصطالشراكة بين القPPP) ) عنصرا مركزيا في السياسات الحضريةيا برزت بوصف، 

، ولو ان معنى الشراكة كان قد تحول قبل في وقت مبكر من الثمانينات ولايات المتحدة والمممكة المتحدةفي كل من ال
 رين من القطاعالقطاعين العام والخاص لنقل المسؤولية عن التجديد الحضري لممطو  ينات ليعكس الرغبة الناشئة عند كمالثماني

 .( (Dube, 2013, p.33 الخاص والمستثمرين
 

 الخاص  –شراكة القطاع العام  أهمية-3-3
في البنية التحتية لمقطاع العام يعد  الاستثمار : أناكة بين القطاعين العام والخاصالاوربية حول الشر  لمجنةا جاء في تقرير

عين في تطوير البنية التحتية ي تمعبو الشراكة بين القطانظرا لمدور الكبير الذ، وسيمة ميمة لمحفاظ عمى النشاط الاقتصادي
 للإدارةانب الشبكية لمتعاون والجو  شراكة بين القطاعين منظورا فريداال درجة تعقد مثل ىذه التعاملات. توفرفضلا عن  ،ىذه

ديثة التي ظيرت اواخر القرن العامة الح للإدارة. ان التطور في مجال الشراكة بين القطاعين كمفيوم وكممارسة ىو نتاج العامة
التحديات المالية ىي التي تواجو التنمية الحضرية وتثقل  (UN, 2011, p.1) .العولمةالعشرين والضغوطات التي فرضتيا 

 للإسيام اي المجوء الى اسموب الشراكات ،وء لمقطاع الخاص لممساعدة في ذلكالمج استدعى العامة لمدول، مماخزانة كاىل ال
 .كمشاريع الاسكان والبنى التحتية تمويل المشاريع الكبرى الفاعل في

  
 الخاص  –شراكة القطاع العام  عناصر-3-4

  ىي:تنطوي الشراكة بين القطاعين العام والخاص عمى عناصر 
ب ان ك يج. وكل شريواحد من ىؤلاء أن يكون ىيئة عامة، إذ لابد لمن الجيات أكثرتستمزم اثنين او  الشراكات :الشركاء-أ 

، ويجب عمى جميع الاطراف الالتزام التنظيمي لمشراكة عن نفسو بالأصالةتفاوض والتعاقد عمى ال يكون مديرا لنفسو قادرا
Grimsey & Lewis , 2004 , p.13)  ). 

 . ةعالشراكات يجب ان تكون دائمة وعلائقية لتكون ناج :العلاقة-ب 
الميارات  أفضلمساىمة ايجابية في الشراكة وترتيبات للاستفادة من يجب عمى كل شريك ان تكون لو  :المواد توفير-ت 

السمطة و ، الممتمكاتو ، شريك يجب ان يسيم بنسبة من المال. كل القطاعين العام والخاصوالمعرفة والموارد من اي من 
 .( Grimsey , 2004, p.15) ة لممال في تنمية البنية التحتية، لان الشراكات يجب ان تخمق قيموالسمعة لمشراكة

أو  ،كانت ماليةأسواء  ،ولية والمخاطر بالنسبة لمنتائجتقاسم المسؤ ب الأطرافمن جميع  الالتزامتتطمب  الشراكات :المشاركة-ث 
 & Grimseyمصمحة مشتركة في المشروع  في اطار تعاوني بحيث تفضي الشراكة الى، اجتماعية وأ ،أو بيئية، اقتصادية

Lewis, 2004, p.1) ) . 

يجب ان  وىناالتي تحكم التفاعلات.  ادئوتطوير المب لمشركاء اليقين التي توفرعقد الشراكة يضع القواعد  :الاستمرارية-ج 
في اطار شراكات تضمن النجاح ، من الثقة وقدر كبير، واىداف السياسة، للأولوياتوالفيم المشترك ، تكون القيم المشتركة

 .( Grimsey , 2004, p.17)والاستمرارية 
 الشراكات  أنواع-3-5

 وكالآتي:، وتشغيمو المشروع ومسؤولية بناءه آل ممكيةوفقا لم ،الشراكات بين القطاعين العام والخاص عدة أنواع من ىناك
Dube, 2013, p.36-37) ) 
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ول لقطاع الخاص ىو المسؤ في مثل ىذه العقود يكون ا :Build-Operate-Transfer (BOT) تحويل-تشغيل-بناء-أ 
 .عند الانتياء )الحكومة(أما السيطرة والممكية فتكون لمقطاع العام  ،بناء وتشغيل المشروعو ، تصميمو ، عن تمويل

 بيدالنوع من الترتيبات يبقى  سيطرة وممكية المشاريع في ىذا : Build-Operate-Own(BOO)تممك  –تشغيل -بناء-ب 
 تشغيل وامتلاك مرفق المشروع أو البنية التحتية الى الأبد.و  ،بناءو  ،وىذا الكيان ىو المسؤول عن تمويل، الكيان الخاص

العام  القطاعين يلممكية من مسؤولية كموا، والتشغيل ،التمويل فييا يكونو  : Joint Venture(JV)المشتركة  المشاريع-ت 
تتخذ علاقات الشراكة اشكالا عدة  .جديد الحضري في الولايات المتحدةوالخاص. استخدم ىذا النوع من الشراكة في مشاريع الت

  مثل:وتشمل متطمبات وميزات مختمفة 
، لبعض او التي تعود لو الى القطاع الخاص، مع أو دون دفع مقابلالمنشآت  والممتمكات أوالاراضي  ينقل القطاع العام -

 .عمييامتفق مدة الالكل 
 لات القائمة.التسييأو تجديد المنشآت و ، و توسيع، أيقوم القطاع الخاص ببناء -
 يحدد القطاع العام الخدمات التشغيمية لممنشآت والتسييلات. -
 العمميات والتسعير قيود مفروضة عمى معايير عادة مع المرافق العامة لمدة محددة باستخدام الخاص الخدمات القطاع يوفر -
 ة مدة الترتيب المتفق عميو.عمل ترتيبات بين القطاعين عمى نقل التطوير أو كامل المشروع لمقطاع العام في نياي -
 

 سكانية الإ الشراكة-3-6
 في الدول النامية  سكان التقميديةالإ برامج-3-6-1

دعما ماليا قويا. وقد  بالتأكيدستمزم ي، وىذا سكنية بحمول مرتفعة الكمفة انتجت برامج الاسكان التقميدية في البمدان النامية وحدات
الموارد  المنخفضة. الدخول أولوية ذوي رغمبتأثيرات سياسية  ،ذوي الدخول المتوسطةو الموظفين  ىب معظم الدعم الى أسرذ

وانخفاض في تغطية العجز ، نتاج الوحداتإفي  شحةدى الى أمما ، يةنالمحدودة وقمة الدعم يقابمو ارتفاع في الكمف الاسكا
الى المطورين  في شكل فائدة اقل من أسعار السوقم . عادة ىذه البرامج نقمت الدعمبية الطمب المتزايد عمى المساكنالسكني وت

الاسكان المناسبة لمدول  وفي المقابل فأن برامج .التي استوعبت جزءا كبيرا منيا ،بنوك الاسكان غالبا ، وىيوالمؤسسات المالية
قيمة سعر كمفة و  منخفض بإنتاج ،التي تمثل الطمب الاسكاني للأسرمحدودة من القطاع  تشتمل عمى أعانات عامة النامية

 إطارفي رحت ثلاث صيغ تمبي ىذه المعايير . لقد طح بأعمى نسبة من التغطية السكنيةتسم، سوق وحمول متقدمة ناجعة
 UN, 2011, p.12)) وىي:، الشراكات

 برامج الدعم المباشر لمطمب الاسكاني.  -
 . للإسكانالتمويل الاصغر  -
 تطوير وتنمية اراضي ذوي الدخل المنخفض. -
 ر الاسكانبوصفها منهجا لتيسي الشراكة-3-6-2

اثبتت عجزىا في مواجية المشكمة  ،الدول النامية ومنيا العراقغالبا  انتيجتياسكان، التي مناىج التقميدية التجزيئية في الإان ال
، قتصاديالاوالاسكان ، السكن الميسر: مثلمصطمحات  التي بدأت تتسع وتتفاقم. لقد ظيرت عمى مستوى ادبيات الاسكان

المشكمة المتمثل بالكمف العالية لموحدات السكنية وانخفاض مدخولات  وكل ذلك يشير الى جوىر والاسكان منخفض الكمفة،
 :. وظيرت كذلك عمى المستوى العممي وسائل لخفض الكمفة مثلللإسكانالاسر وقمة التخصيصات المالية الحكومية الموجية 

وترشيد المعايير  ،واستخدام المواد والتقنيات الملائمة، الانتاجتنميط والتقييس في التصميم و وال، اساليب الانتاج واسع النطاق
دعم . اما اساليب ال(22-15 ص ،1996العيساوي، ) السكني بالإنتاجك القطاع الخاص شرافضلا عن محاولات إ ،السكنية
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المشكمة والرؤية حول  أصلالفمسفة في التعاطي مع  ىذه فمم تتطور وظمت تراوح في مكانيا.، المالي الحكومي وطرق الاقراض
 أكثرجة الى مناىج من ىنا تبرز الحا .(33-32ص ،2006، )العيساوي الشموليمثلان نيجا تجزيئيا يفتقر لممنظور ي ،الحل

العممية  أطرافمعظم  إدراكىذا الشمول. لكن عمى الرغم من  مصاديق أحديج الشراكة في الاسكان ويعد من ،نجاعة وشمولية
الا ان الواقع العممي لم يسفر عن بمورة صيغ محددة ناضجة ليذه الشراكات في ، الحقيقة ووعييم بضرورتيا الاسكانية ليذه

ير في رؤية والتيس ،نيجا موضوعيا عمميا لتيسير السكنم الشراكة تعد البحث الحالي يرى أن معظم الدول النامية ومنيا العراق.
والثاني:  ،بسيط والتسييل والتنسيق والتمكينويتمثل بكل ما لو علاقة بالمعاني كالت مفاهيمي: الاول ،البحث ينعكس في بعدين

. ينظر ودتو وتوزيع الوحدات وعدالتولو علاقة بالعمميات كانسياب التمويل وكفايتو وتسريع الانتاج وجويتعمق بكل ما عممياتي
 (.1الشكل رقم )

 ي الدول النامية  الشراكة الاسكانية ف تجارب-3-6-3
خصوصا عمى المستوى العممي التطبيقي، الا ان ، في معظم الدول النامية ةلم تتبمور شراكات اسكانية ناضج، كما ذكر سابقا

، ة الى التجربة العراقيةمع الاشار  ،، وتم الاكتفاء بعرض تجربتينب التي تستحق الدراسةم يمنع من وجود بعض التجار ذلك ل
 يأتي:وكما 

 

 (2003لمعام ) جامايكا في المشتركة الحكوميةالإسكان يع مشار  سياسة-3-6-3-1
بوصفيا مشاركة بين القطاعين العام والخاص في صيغة مشاريع مشتركة.  (2003في العام )طرحت ىذه السياسة في جامايكا 

دليلا  كما يوفر قوانين المرعية،الاراضي الممموكة لمدولة في اطار ال عمى تنمية (Joint Venture)المشروع المشترك  يركز
 .((G. of Jamaica, 2003, P.2-20 للإسكانتي يمكن ان يستفاد منيا لتنمية الاراضي الممموكة ممكية خاصة وال

 هدف المشاريع المشتركة  - أ
بينما تعمل وبرامجيا،  ة جامايكاحكوم سةتمشيا مع سيا ،لاسكانية الميسرةبرامج المشاريع المشتركة اتاحة الحمول ا تستيدف

عممية انتاج المساكن. وتيدف البرامج كذلك الى استرداد تكاليف المدخلات  ن وزيادة استخدام جميع مدخلات مواردعمى تحسي
. ىذا النيج مفيد لجميع اصحاب المصمحة مع التركيز جتماعيةوا اقتصاديةوفوائد  مالية مع تأمين موارد ،الأرضبما في ذلك 

 ،د تحالفات مع القطاع الخاص ووكالاتويتوط يمكنيا ،التي تمثل الجانب الحكومي، الاسكان ةزار و  (.Userعمى المستفيد )
 مشاريع المشتركة والشراكات.لعن طريق ا، العناصر الفاعمة في قطاع الاسكانوغيرىا من ، الحكومية والمنظمات غير

 اصحاب المصمحة )الشركاء( فوائد-ب 
 لجميع الشركاء وكما يأتي:ىذه السياسة تتحقق فوائد  إطارفي 
 (:(Userالمستفيد  فوائد-أولا

 .السعر المناسب لموحدة السكنية -
 .الدعم الحكومي المباشر وغير المباشر -
 .لائقةمزية العيش في بيئة سكنية  -

 :(الإسكانالمتمثل بوزارة )القطاع العام  فوائد-ثانيا
 .الافادة من اراضي الدولة مجانا او بسعر بسيط -
 .والإداريةالايرادات الناتجة عن مدفوعات الخدمات القانونية  الافادة من -
 .المشاركة في نسبة من الربح في المشروع -

 الخاص:القطاع  فوائد-ثالثا
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 .مثل استغلال الاراضي والاعفاء من الرسوم والضرائب التوفير في عناصر التكمفة -
  .الامن الاستثماري بسبب مزية المشاركة مع الحكومة -

 المشروع المشترك إطارلمهام في ا توزيع-ت 
 ينقسم اصحاب المصالح في المشاريع المشتركة من حيث توزيع الميام الى:

 ويحدد تخصيص واستخدام الموارد العامة. ،القانوني الإطارالذي يحدد وينظم  العام: القطاع-أولا
التي يقدميا القطاع  لتي تستجيب لمحوافزوا، جابة لمؤشرات السوقاست، الذي يجمع الموارد الخاصة الخاص: القطاع-ثانيا
 يعمل في بيئة السوق التنافسية، فضلا عن كونو حساس لقضايا الجودة. لأنوويعد القطاع الخاص شريكا قيما  .العام

 المشروع المشترك أطراف-ث
 الآتي:عمى  في أطار ىذه السياسة وع المشتركطراف المشر أشركاء او يشتمل  

 .ةالتجاري الكيانات-أولا
 .غير الحكوميةال المنظمات-ثانيا
 .المدنيالمجتمع  منظمات-ثالثا
 واعتمادا عمى نوع التحالف الذي يتشكل ىنا يؤدي الى أنواع الشراكات الاتية: :الشركاتالدولية /  الوكالات-رابعا

 .الدولية(العامة / الخاصة )المحمية /  -
 .الدولية(أو  العامة )المحميةالعامة /  -
 .الدولية(/  )المحميةنظمات غير الحكومية العامة / الم -
 .الدولية(أو  )المحميةالخاصة / المنظمات غير الحكومية / العامة  -
 

 (1999لمعام ) الجزائر في السكن الاجتماعي التساهمي سياسة-3-6-3-2 
 .(1999)عام  الجزائروقد تم اقتراحيا وتبنييا في ، صيغ الشراكةوىي من السياسات الاسكانية التي انطوت عمى صيغة من 

 (21-14، ص 1999)بولجمر،  :مفاصميا الاساسية وصف لأىموفيما يأتي 
ذات طابع  فيي، جوىرىا الدعم والممكية لممستفيد، قطاعين العام والخاصالشاركة مأساس تقوم عمى و : مضمون السياسة - أ

 .سكنيةال يمالقادرة عمى توفير وحدات غير، منخفضةال دخولال تمنحيا الدولة لفئاتمالية  بإعانةمدعم ، ي موجو لمتمميكاجتماع
 : السياسة وميزات سمات-ب
 اىمةمسالتي تأتي تكممة ل، مي عمى مبدأ منح الاعانة الماليةيقوم السكن التساى: يل الذاتيو التم_الممكية_المالي الدعم-أولا

لمحصول عمى ممكية مسكن. تتم المبادرة  ،ةخاصقروض عامة و  أو ،مصرفية بإعانةالمدعمة عند الحاجة ، المستفيد المالية
ن اجل الحصول عمى الممكية، مالي مدعم  ذه الصيغة بتدخل الدولة عن طريقتتميز ى بيذه البرامج من قبل مطور عقاري.

 .زبالإنجايقوم  عقاري من القطاع الخاصمطور  اختياروأخيرا  الارض وتييئة المجال، تحديد فئة المستفيدين من الدعم، توفير
 لكنالمالك  امتيازاتكل  تكسبو التيامتلاك مسكن بصيغة تدريجية،  لممستفيد تيحىذه العممية ت: عمى الممكية الحصول-ثانيا

 الشخصية. الدعم ومساىمتوما لجأ الى الاقتراض لاستكمال الثمن مع  إذايؤخذ كضمان  ، إذلو كاممة لا تعودقيمتو 
 ب ضبط تعريفىذه البرامج عمى ارض الواقع، يصع ميم لتجسيد العقاري عنصر المطور: المطور العقاري مشاركة-ثالثا

عقاري، فيو صاحب نجاز مشروع إمعنوي يبادر ب شخص طبيعي أو بأنو تمييزهلكن يمكن  امحدد قانون غير نولأخاص بو 
 .ولا مقاول، عقاري لولا وكي ،ءيقوم بعمميات البيع والشرا ، ليس بتاجرالتي سيقام عمييا ورضأومالك  همسير و ه المشروع ومنجز 

 منيا: تنطوي ىذه السياسة عمى أىداف متعددة :السياسة أهداف-ت
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 أزمة السكن بالتنويع في العرض السكني لتمبية حاجات الشرائح الاجتماعية ذات الدخول المتوسطة والمنخفضة. تخفيف -
                                         يل حكومي بنظام الاعانة بين تمو  ،ادر التمويلفي تمويل البرامج السكنية بتنويع مص تخفيف الضغط عمى خزينة الدولة -

 ،مدخراتويل مسكنو عن طريق و ، ومساىمة المواطن في تمي الحاجة الفعمية وبأشكال متعددةتستيدف ذو  المشخصة، التي
 لاستكمال قيمة المسكن. ،البنوك بتشجيع القروض العقارية وأموال

ينتج عنو من تنشيط  وما، المبادرة في انجاز المشاريع الاسكانيةجال لممطورين ببفتح الم، نشيط الترقية العقاريةتشجيع وت -
 لمقطاع الاقتصادي وتوفير فرص عمل.

 تمكين الاسر في امتلاك وحدات سكنية بأسعار معقولة. -
( يوضح جوىر 2الشكل رقم ) ايير.منظم مخطط مطابق لممواصفات والمع إطارضمان استلام وحدات سكنية جاىزة في  -

 .المطروحة في الجزائر سياسة السكن الاجتماعي التساىمي
 

 الشراكة في السياسات الاسكانية السابقة في العراق تجربة-3-6-4
 مكأوت ،الاجتماعيةو  ات السياسية والاقتصاديةنظرا لممتغير ر، ياسابقة في العراق بالتباين والتغالاسكانية ال تسمت السياساتا

بوصفيا سياسة ومنيج  ما فيما يخص الشراكةأالسكني وتفاقمت المشكمة.  العجز ، لذا فقد تراكمةتنفيذيال وبرامجيا استراتيجياتيا
-1980 العام في العراق مخطط الاسكان)اقترح تم مقاربتيا موضوعيا. فقد فمم تتبمور بصيغ عممية فاعمة ولم ي ،اسكاني
اشراك كل من الدولة والقطاع الخاص في تنفيذ المنياج الاسكاني العام، اذ حددت ، منتقاةال استراتيجيتوضوء  ( في2000

الذي ينحصر  ،% من نصيب القطاع الخاص60و وع الوحدات السكنية المطموبة% من مجم40 العام بنسبةمساىمة القطاع 
والايجار، اي الطمب السكني. واستندت نشاطو في تمبية الحاجة السكنية مضافا الييا حاجة السوق السكنية لغرض البيع 

 (257-256ص  ،2006،)العيساويدراسات الحاجة السكنية عمى عدة مبادئ: 
 )العام( بتنفيذ المساكن لغرض توفيرىا لذوي الدخول المتدنية والمتوسطة من السكان الحضر. قيام القطاع الحكومي -
 ئقة عمى تحسين ظروفيم السكنية.مساعدة ذوي الدخول المنخفضة من الساكنين في مساكن غير لا -
 .العون الذاتي وبدعم حكوميف عمى تحسين سكناىم بأتباع مبدأ مساعدة السكان في الري -
 في المناطق الحضرية والريفية. ،الاجتماعية والفنية ،للإسكانعن تنفيذ البنى التحتية ان تكون الدولة مسؤولة  -

الاولى منيا تشير بشكل او  ة، الثلاثارتكزت عمى خمس مبادئ فقد، (2010عام مسياسة الاسكان الوطنية في العراق ل)اما 
 ( 9ص ،2010)وزارة الاعماروالاسكان، :بالآتيالمتمثل القطاع العام ر المبدأ الاول عمى دو  ركز إذ .بآخر الى منيج الشراكة

 مستوى الرفاه العام. وتطوير ،التنمية الحضرية تعزيزتوجيو و  -
 والتغيرات الديموغرافية. يلسكانالنمو ا توقعاتفي ضوء  يالاسكان تحميل الطمب -
 الجودة والخدمة والتكمفة. حيثمن  ، في مختمف القطاعات،الانتاج الاسكانيمراقبة  -
 .مع القطاعات الاخرى في مجال توفير البنى التحتية لممناطق السكنية التنسيق -
 امام التنمية الاسكانية. ،محدداتصفيا بو  التي تحول ،نية والادارية والفنيةالقانو  تييئة الارضية -
 ذوي الاحتياجات الخاصة. وبعض فئات مجموعات الاجتماعية من ذوي الدخول المنخفضة،ال حاجةل الأولويةايلاء  -

 أتيوي .السكن بسرعة مناسبة لإنتاج المعنية موعاتكافة القطاعات والمج مشاركة واسيامة والمبدأ الثاني يشير الى ضرور 
القطاع الخاص الصغيرة محددة ضرورية لدعم شركات  استراتيجيات، ويشير الى السكن ريموف في صدارةاص القطاع الخ

عمى ويترتب  .ةلائق صورةداتيم السكنية بمن بناء وح تمكن الاسر واستراتيجيات، ستثمار والتشييدوالمتوسطة والكبيرة للا
اساليب ضرورة استحداث ل شارفأ ثللجغرافية النائية. اما المبدأ الثاالمحرومة والمناطق ا شرائحالالتركيز عمى  دولةمؤسسات ال
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بين القطاعين العام والخاص من ىذه ، وعد اسموب الشراكات في توفير المنتجات الاسكانية راعللإسنوعية جديدة غير مطروقة 
 العامة. بالأطر بل اكتفى أكثرولم يحدد تفاصيل ، كفاءة وفاعمية أكثرتكون وفق صيغ الاساليب شريطة ان 

 ،ة الشراكة الاسكانية السابقة غير مكتممة وغير ناضجة، لم تطرح أطر عممية ملائمة لمتطبيقمما سبق يمكن القول ان تجرب
الذي  ،معراق. لذا فالموقف الاسكاني الحاليالسياسية والاقتصادية ل بالأوضاعموضوعية ترتبط فضلا عن معوقات ذاتية وأخرى 

بنية  وضوحيوضوح متأرجحا بين الارجاء والتريث. ان عدم يتسم بعدم الو  ،ار الأولى وزارة الاعمار والإسكانتمثمو دائرة القر 
فضلا عن  ،التشريعي الإطارمار، وعدم كفاية ، وحداثة تجربة الاستثعدم تبمور دور فاعل لمقطاع الخاص، و الاقتصاد العراقي

 .شراكة الاسكانية عمى وجو التحديدرة الشراكات عموما وال، كل ذلك يمقي بظلالو عمى صو ىشاشة الوضع الامني
 سكانية فاعمة في العراقإلشراكة  الحالي(قبل البحث  )من المقترحة الصيغة-3-6-5
 مسوغات طرح الصيغة - أ

ل الدو في ضوء مفاىيميا ومفرداتيا وتجاربيا في  ،سكانية خصوصالنظري لمشراكة عموما والشراكة الإبعد العرض والتحميل ا
 مسوغات ان .أن البحث يطرح صيغة جديدةف، التجربة العراقية السياسات السابقة، ونظرا لقصور في ضوء النامية وفي العراق

 ىما:اثنين  مبررين تتمثل في المقترحة الصيغة
ة مشكمالعمى البحث الحالي  ضوئوفي  الاستخلاص النظري الذي يجيب ىذه الصيغة تمثل: الناحية المنيجية من-اولا
 الفرضية والتحقق من صدقيتيا.  لإثبات ،المحور العممي إطار اختبار ىذه الصيغة لاحقا في، ويستمزم الامر مطروحةال

القطاعات الاسكانية الفاعمة يدمج  بوصفو منيجا تشاركيا ،بامناسمقترحا  بديلاتمثل الصيغة  :نيةيماالناحية المض من-ثانيا
لذا فأن ىذه  .ج الشراكة احد مفاصميا التنفيذيةسكانية شاممة يمثل منيإ استراتيجية طارإ في ،ل الاخرى غير الفاعمةعفيو 

  .لمناقشتيا وتقييميا وتكييفيا ،قةالصيغة سوف تقدم بوصفيا ورقة عمل الى الجيات الاسكانية ذات العلا
 ساسها الصيغةأالتي بنيت عمى  المبادئ-ب
 .قطاعكل  بالاعتبار مكامن القوة والضعف لدى الاخذ-أولا
 .وامكانية التطبيق المرونة-ثانيا
 وحجميا كما ونوعا.  وطبيعة المشكمة الاسكانية ،الواقع الاسكاني في العراق خصوصية-ثالثا
 صيغة الشراكة مركب-ت
الاسكانية دور في العممية  وأالتي ليا علاقة  والمنظمات الحكومية الاخرى، عمار والاسكانالعام: متمثلا بوزارة الإ القطاع-اولا

 استحداث ادوار ليا. او يمكن تفعيميااو تمك التي ، حاليا
 الممولين من البنوك الاىميةو المستثمرين والمطورين العقاريين، و  بالشركات العقارية والانشائية،الخاص: متمثلا  القطاع-ثانيا
 بيم.مساكن خاصة  لا تمتمكالتي  بالأسر(: متمثلا (Users المستفيدين-ثالثا
 .ومنظمات المجتمع المدني، ر الربحيةغيالمتمثمة بالمنظمات  : غير الحكومية ال المنظمات-ارابع

مثل بالقطاع العام والقطاع تواضلاعيا الثلاثة ت، يمثل المستفيد قمبيا، اكة تنطوي عمى بنية ىيكميا رباعيوبذا فأن صيغة الشر 
 ةالاربع (. ان العناصر3، كما في الشكل رقم )مركب الشراكة عمييا البحثذا اصطمح لغير الحكومية، الالخاص والمنظمات 

من اىمية الدور  النسبي يتأتىالوزن . يا ىذاىيكم إطاركية في ر التشا تياط علاقانمأبو  ،النسبية بأوزانيالمركب الشراكة تتباين 

                                                           
( هً منظمة ذات مصلحة عامة لا تخضع لحكومة، ولا لمؤسسة دولٌة. ولا  Non-Government Organization)N.G.O المنظمة الغٌر الحكومٌة 

ابة من الحكومات الوطنٌة. وقد جرت العادة ان تطلق ٌمنع ذلك ان تتعاون أو تتلقى مساعدات وتموٌلات من الحكومات، ولكنها تأسست وتنشط دون رق
 هذه العبارة على الاشخاص المعنوٌٌن )مجموعات ذات شخصٌة قانونٌة( ممن لا تكون أهدافهم ربحٌة، ٌمولون فً الغالب من ارصدة خاصة. تحرص

المصدر: خاص التقلٌدي وعلى الارتباط بالمجتمع المدنً. المنظمات غٌر الحكومٌة على استقلالٌتها، لٌس ازاء الحكومات فقط، وانما ازاء القطاع ال
 .(وٌكٌبٌدٌا الموسوعة الحرة، مفردة منظمة غٌر حكومٌة)
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( يوضح توصيفا 1رقم ) بكفاءة. الجدول ىذه ةكار او يضطمع بو كي تعمل منظومة الش الذي يمكن لكل عنصر أن يمعبو
نماط منيا، النمط أمركب فيمكن تمييز ثلاث ال كية بين عناصرر اما العلاقة التشا النسبية. يذه الأوزانبريرا لوتصنيفا وت
الذي يمثل علاقة الترابط بين القطاع العام وباقي القطاعات كون القطاع العام يمارس الدور الابوي الراعي لمجمل التأطيري 
والنمط الثاني وىو العلاقة التكاممية التي تربط عنصري القطاع  الشراكة،لاسكانية والضامن لنجاحيا وتفعيل صيغة العممية ا

الخاص والمنظمات غير الحكومية، اما النمط الثالث فيو العلاقة النفعية التي تربط عنصر المستفيد مع باقي عناصر 
 (.3انظر الشكل رقم ) الاسكانية.ساسي من مجمل العممية المنظومة التشاركية كون المستفيد ىو المنتفع الا

 عناصر مركب الشراكة  مساهمة-ث 
آلية عمل  إطاريساىم بيا العنصر في  كمفردات،ممكن ان تتبمور  امكانات،لكل عنصر من عناصر مركب الشراكة الاربع 

 منظومة الشراكة وكالآتي:
 مساىمة القطاع العام مفردات-أولا

 .اعمىببمورة ارادة وقرار سياسي تأمين خط الشروع لمعممية الاسكانية  -
 .التخطيطيةالعممية  إدارة -
 .التشريعيةتييئة البيئة  -
 .والاستثمارتأمين البيئة المعنوية النفسية الآمنة لمتمويل  -
 .الاسكانيةتأمين الاراضي اللازمة لمتنمية  -
 .التوسع واتجاىاتومحاور  لمسكن،المحددة  اقاتلنطمع تحديد ا لممدن،اعداد المخططات الاساسية  -
 .وقروض لذوي الدخول المنخفضة بإعاناتتأمين نسبة من التمويل في شكل دعم  -
 .الاسكانيةتأمين النسبة الاكبر من البنية التحتية  -
 .الدولةضوء مواصفات ومعايير تضعيا  الاسكاني فيالاشراف الفني ومراقبة التنفيذ  -
 .الشركات الحكومية عن طريق المطموبة السكنية داتانتاج نسبة من الوح -
 .والمصنعةانتاج نسبة من المواد البنائية والانشائية الطبيعية  -
 .والفنيةتبني دعم الدراسات والبحوث واعداد وتطوير الكوادر اليندسي  -

 مساىمة القطاع الخاص مفردات-ثانيا
 .المباشروالاقراض  السكنية،مشاريع عبر الاستثمار في ال التمويل،توفير النسبة الاكبر من  -
 .السكنيةانتاج النسبة الاكبر من الوحدات  -
 الرئيسة.توفير اليد العاممة  -
 السكنية.تأمين نسبة من البنية التحتية  -
 .والانشائيةانتاج النسبة الاكبر من المواد البنائية  -
 .السكنيةوالتصاميم لممشاريع  واعداد المخططات والفنية، اليندسية،توفير النسبة الاكبر من الكوادر  -

 مساىمة المنظمات غير الحكومية مفردات-ثالثا
غية توظيفيا لمصالح العام ب ،ماليى بدعم ظبل المنظمات غير الربحية التي تحخصوصا من ق التمويل،توفير نسبة من  -

التي تدير اموال الحقوق  الدينية،ت وزات العممية والمرجعيامثل الح الدينية،ؤكد البحث عمى المؤسسات كما ي .المجتمعوخدمة 
اموال الحقوق  إنفاقوىذا يندرج اساسا ضمن موارد سكن لو، من لا لإسكانمن ىذه الاموال  والتي يمكن توجيو نسبة الشرعية،

 الشرعية ىذه.
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 .ومريديياه المنظمات في اتباعيا القوة التأثيرية لبعض ىذ عن طريقوالتوجيو والدعم المعنوي  الحث -
 او اسموب العون الذاتي. التطوعي،العمل الشعبي  إطارفي  المساكن،والمشاركة في حملات تطوعية لبناء  تنظيم -

 مساىمة المستفيدين  مفردات-رابعا
 .التمويلتوفير نسبة من  -
 .اللازمةتوفير نسبة من العمالة  -
 .السكنيةامكانية التنفيذ المباشر لموحدات  -
 .ئل التصميميةواختيار البدا السكنية،حدات يم الاستخدامي لمو و المساىمة في التق -

ساىمة بل لابد من تحديد حجم المساىمة ونوعيا. اذ ان الحجم يعبر عن كون الم، تقتصر عمى تحديد فقراتيا المساىمة لا
كين عدد المشتر اما نوع المساىمة فيشير الى  .ساىمتيا من اجمالي الفقرة الكميةحسب نسبة م، رئيسة ام ثانوية ام ىامشية

ثلاثية ورباعية. انظر و ثنائية، و  أحادية، لممساىمة،انوع  فيناك اربعةالمساىمين من عناصر مركب الشراكة في الفقرة الواحدة، 
 (.2الجدول رقم )

 عمل صيغة الشراكة  آلية- ج
عمى حزمة من  كما ان ليا آلية عمل تنطوي ثانوية،الاسكان عموما ىو منظومة رئيسة يتدرج ىيكميا ىرميا في منظومات 

الي فتندرج في البحث الح التي يطرحيااما صيغة الشراكة  .(286 ص ،2006،)العيساوي تشغيل المدخلات والمخرجات وآلية
يي اذن ف الزمنية،التي تساعد في تنفيذىا وفق اىدافيا وبرامجيا الموضوعة وسقوفيا  الاسكانية، ستراتيجيةالامفاصل  أحد إطار

ليا سنة اساس وسنة ىدف، تحدد ليا  المدى،الاسكانية خطة بعيدة  الاستراتيجيةان . ستراتيجيةالاذ من ادوات وآليات تنفي
وتتضمن ، ستراتيجيةالا. اذن ىناك مرحمة تخطيط سقوف زمنية إطارولتحقيق ىذه الاىداف توضع برامج كمية في ، أىداف

مرحمة التنفيذ وتتضمن أنجاز البرنامج الكمي في و ، ية والعينيةتحديد البرامج الكمية والسقوف الزمنية ومستمزمات التنفيذ الماد
اطار سقفو الزمني ومستمزمات تنفيذه ، ويتم التحقق من التنفيذ وتصحيح الحيود والتعديل في ضوء التغذية الاسترجاعية بين 

( 3) يا في الجدول رقمتفاصيمآلية عمل صيغة الشراكة المقترحة وكما تظير (.4) كما مبين في الشكل رقم ، والفعميالمخطط 
وموقع ىذه الفقرات ضمن مفاصل الشراكة، ، ومن ثم فقرات مساىمتو ضمن الشراكة ، يمكن توضيح عمميا بتحديد القطاع ، 

لفقرات المساىمة كميا ونوعيا وحسب مراحل تنفيذ الاستراتيجية، وكل مرحمة تتضمن الحالة المخططة  بعد ذلك يوضع توصيف
وتصحيحو تخطيطيا لمولوج الى ، نقصانا أو تقدما وتأخرازيادة و ، ثم ملاحظة الحيود، ية المنجزة في نياية المرحمة والحالة الفعم

ة يكون ضمن سقفيا الزمني الكمي. ان تخطيط صيغة الشراك وحسب عددىا ستراتيجيةالاوبنفس الكيفية لمراحل ، المرحمة التالية 
 تنفيذ الاستراتيجية. إطاروادارتيا ومراقبة تنفيذىا يكون في  ستراتيجية،للاالتخطيط العام  إطارفي 
 العممي المحور-4
 التمهيد-4-1

المحور النظري لمبحث عن استخلاص صيغة نظرية لمشراكة الاسكانية، ىذه الصيغة بحاجة الى اختبارىا عمميا في ضوء  أسفر
ني في البمد. وبذا يمكن التأكد من مدى نجاعة ىذه الصيغة استبانة تتضمن استطلاع آراء عينة من ذوي العلاقة بالشأن الاسكا

 قيد البحث. في الاجابة عمى المشكمةوصدقيتيا فرضية الوالذي يفضي بالضرورة الى اثبات صحة  وفاعميتيا،ئمتيا وملا
 وحجم العينة الشريحة المستبانة-4-2

لذا اختيرت الشريحة المستبانة لتغطي ىذه الفئات  ،رعناص ةنظرا لكون صيغة الشراكة الاسكانية المقترحة تنطوي عمى اربع
ورابعة تمثل شريحة  الحكومية،غير وثالثة تمثل المنظمات  ،الخاصواخرى تمثل القطاع  ،العامفئة تمثل القطاع  الأربع،
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عممي عممي ي رأ لإبداء حثين،وبا وأكاديميينالمستفيدين. كما وتم ادخال فئة خامسة تمثل المختصين من مخططين وميندسين 
 فئة.لكل  (25)مستبين بواقع ( 125قدره )كمي  عينة الاستبانة تم انتقائيا عشوائيا بعدد موضوعي بالصيغة.

 الاستبانة استمارة-4-3
 ،فئة( اسئمة لكل 8-4بواقع )وزعة حسب فئات الشريحة المنتقاة م الاسئمة،من  موعاتمنت استمارة الاستبانة خمس مجتض

 ئة المستبانة. وقد حرص البحث ان تكون الاسئمة واضحة متسمسمة تراعي مستوىشراكة ذات الصمة بالفالتغطي كل مفردات 
 (.4) جدول رقمانظر نموذج استمارة الاستبانة في ال (،(Likert Scaleالخماسي  لكرتوقد استخدم مقياس  الفئة المستبانة.

 هااتنتائجها واستنتاج –الاستبانة  تحميل-4-4
 تحميل الاستبانة واستخلاص نتائجيا الخطوات الاتية: تضمنت عممية

( مائة وخمس وعشرون 125)أصلاستمارات من  ( ثلاث3وكان عددىا ) البيانات،استبعاد الاستمارات غير مكتممة  تم-أ 
أن مجموع % بواقع استمارة واحدة من فئة القطاع العام واستمارتان من فئة المستفيدين، وبذا ف2,4 ما نسبتوأي  استمارة،

 ( مائة واثنان وعشرون استمارة. 122الاستمارات الصحيحة يبمغ )
 (.9)(، 8)(، 7)(، 6)(، 5(، والاشكال )4)المئوية حسب الفئة كما مبينة في الجدول رقم  الاجابات بالنسبةنتائج  كانت-ب 
 من عممية الاستبانة الاتي: نستنتج-ت 
 فئة القطاع العام الاتي: ترى-أولا
 .العراقوبرامج اسكانية في  ستراتيجياتلاتبمور  لسياسة اسكانية ولا وضوحيو لا( 1 
 تمتمك رؤية محددة ليا. الا ان الدولة لا الأخرى،رغم اىمية الشراكة مع القطاعات السكنية ( 2 
 نقاط الضعف في القطاع العام:( 3 

 .للإسكانعدم القدرة عمى التمويل الكمي _     
 .الاسكانيةات خمل في التشريع_     
 .الاستثماريةىشاشة البيئة _     
 .للإسكانعدم القدرة عمى تأمين كامل البنية التحتية _     
 فئة القطاع الخاص الاتي: ترى-ثانيا
 .العاموجود الرغبة والقدرة التمويمية والفنية التي تؤىل القطاع الخاص لشراكة فاعمة مع القطاع ( 1
 .الانشائيةستثمار في البنية التحتية وفي المواد والتقنيات وجود الرغبة والقدرة للا( 2
     لمبيئة  الاطمئنانتكتنفو بعض المعوقات والمجازفات وعدم  ،العامعبر شراكات مع القطاع  الاسكان،الاستثمار في ( 3

 الاجنبي.لممستثمر  المنافسة القويةفضلا عن  العراق،الاستثمارية الحالية في 
 لمنظمات غير الحكومية الاتي:فئة ا ترى-ثالثا
 توظيفيا لشراكة اسكانية فاعمة مع القطاعات الاخرى منيا: ممكن الحكوميةط قوة لدى المنظمات غير ىناك نقا( 1

 .نسبيةامكانية مادية في ضوء قدرة تمويمية  -    
 . ضوء قدرة التأثير والحث والتوجيو في الوسط المجتمعي العام في معنويةأمكانية  -    
 ىناك محددات تكبل المنظمات غير الحكومية منيا: ( 2

 .العراقضعف التجربة في  -    
 .المنظماتالضعف الاداري والتنظيمي والفني لمعظم  -    
 فئة المستفيدين الاتي:  ترى-رابعا
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 .الخاصوانخفاض مستوى الثقة بالقطاع  السكن،الرغبة في تبني الدولة توفير ( 1
في ضوء قدرة المستفيدين النسبية في تمويل جزئي  ثانيا،والقطاعات الاخرى  اولا،كة مع القطاع العام امكانية الشرا( 2

 .لمساكنيملمساكنيم والرغبة بالانيماك والمشاركة في اختيار البدائل التصميمية 
 فأن فئة المختصين ترى الاتي: واخيرا-خامسا

لان القطاع العام قاصر لوحده من سد العجز  الاخرى،نات القطاعات وتوظيف امكا الاسكانية،ضرورة وحتمية الشراكة ( 1
 السكني الحالي وتمبية الحاجة المستقبمية.

لكل قطاع امكانات ومحددات يمكن ان تكمل بعضيا البعض في صيغ تعظم الامكانات وتقمص المحددات، وىذا يستمزم ( 2
يقابمو ضرورة تأىيل فني وتنظيمي وتمويمي لمقطاعات الاخرى  ،آمنةوتوفير بيئة استثمارية  وتشريعي،اولا اصلاح مؤسسي 

 وعمى رأسيا القطاع الخاص.
 الاستنتاجات-5
 ()النظريةالعامة  الاستنتاجات-5-1
ي برامج منظمات المجتمع المدني، فو العام، الخاص،  القطاعات:يا جيات عدة تمثل جميع ضطمع بتالشراكة ىي ترتيبات  -

 ببعض الميام ويتحمل جزءا من المخاطر. كل طرف يساىم إذ كيا ليذه القطاعاتدينامي ، وتمثل انيماكامشتركة
 يس بمقدورل ،ية التحتيةالحاجة الى استثمارات ضخمة لمتنمية الحضرية وتطوير البن بع مسوغات الشراكة واىميتيا منتن -

 الاستثمارات.ىذه  تحمل تمويل الدولة وحدىا
 )كلالموارد كية المتبادلة(، توفير ر ، العلاقة )التشا(أكثراو  )اثنانىي: الشركاء  اصر خمسةمفيوم الشراكة الا بعن لا يتحقق -

 المسؤولية والمخاطر(، واخيرا الاستمرارية والديمومة. تقاسم)المشاركة شريك حسب نسبة مساىمتو(، 
طاع الخاص مسؤولا عن البناء ( ويكون القBOTانماط من الشراكات بين القطاعين العام والخاص، الاول: ) ةىناك ثلاث -

( وفيو يكون القطاع الخاص ىو المسؤول عن BOOوالتشغيل اما الممكية فتكون لمقطاع العام في نياية المطاف، والثاني: )
يشترك القطاعان ببناء وتشغيل وممكية ( وفييا JVالمشاريع المشتركة) فيي:الثالث  ، اماللأبدبناء وتشغيل المشروع والمالك لو 

 شروع.الم
بدأت في ثمانينات القرن المنصرم في الدول المتقدمة كالولايات المتحدة  نسبيا،الشراكة بوصفيا مفيوما وممارسة تعد حديثة  -

د وارتفاع كمف الوحدات التي تعاني كثيرا من فقر البنية التحتية والعجز السكني الشدي النامية،اما الدول  وروسيا،وبريطانيا 
 لدييا رؤى وممارسات حول الشراكة عمى مستوى السياسة او الاستراتيجية الاسكانية الا متأخرا. مم تتبمورف السكنية،

ومن امثمتيا نموذج طرح في  (،JV) المشتركة الحكومية سياسة المشاريع النامية:من تجارب الشراكة الاسكانية في الدول  -
ولة فضلا عن الممموكة لمقطاع الخاص التي يمكن الاستفادة عمى تنمية الاراضي الممموكة لمد ركز ،(2003)عام في الجامايكا 
كما  ،المساكنتم العمل عمى تعظيم وتحسين استخدام جميع مدخلات الموارد لعممية انتاج . في ىذه السياسة للإسكانمنيا 
 ىذهجوىر ة والاجتماعية. موارد المالية والفوائد الاقتصاديالى استرداد تكاليف المدخلات بما في ذلك الارض مع تأمين ال ىدفت

 (.Userمصمحة جميع أطراف الشراكة مع التأكيد عمى المستفيد) تأمينعمى يقوم  السياسة
التي طرحت في  ،التساىميسياسة السكن الاجتماعي  النامية:ومن التجارب الاخرى عمى الشراكة الاسكانية في الدول  -

وىي ذات طابع  لممستفيد،والممكية جوىرىا الدعم  ،اعين العام والخاصالقطراكة شأساس تقوم عمى  ،(1999في العام ) الجزائر
نى برامج بويت المسكن،مالية تمنحيا الدولة لذوي الدخول المنخفضة لاستكمال كمفة  بإعانةمدعم  لمتمميك،اجتماعي موجو 

 الاسكان في ىذه السياسة مطور عقاري من القطاع الخاص.
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الحالية. اذ اقتصرت السابقة أو الاسكانية  ر السكن عمى امتداد السياساتفاعمة لتوفيفي العراق لم تتبمور صيغة شراكة  -
لمقطاع الخاص في تنفيذ %( 60) ( عمى اعطاء نسبة2000صيغة الشراكة في )مخطط الاسكان العام في العراق لغاية العام 

( فقد اشارت الى ضرورة مساىمة كافة 2010معام ل)سياسة الاسكان الوطنية في العراق  اماالمقترح. المنياج الاسكاني العام 
السكن وحددت ميام كل قطاع، فالعام يتمثل دوره بالتنسيق والتوجيو والتخطيط والاشراف  لإنتاج القطاعات والمجاميع المعنية

شركات الاستثمار  وعمى الدولة دعم للإسكان،موفر  أكبرالقطاع الخاص فتعده ىذه السياسة  ماأ. جزء من البنية التحتية وتنفيذ
 والتشييد.

، لذا برزت الحاجة الى طرح صيغة جديدة في السياسات الاسكانية السابقة ،وتوجيابوصفيا منيجا  الشراكة،نظرا لعدم بمورة  -
اشراك جميع القطاعات حسب و أىميا خصوصية الواقع الاسكاني العراقي،  مبادئ،تقوم عمى و اقترحيا البحث  ،مناسبة

 ،الشراكةالبحث مركب  اصطمح عميو تشاركية،بعلاقات  الصيغة المقترحة رباعي ىيكل. رونة وامكانية التطبيقالمو  إمكاناتيا،
وعنصري القطاع الخاص والمنظمات غير الحكومية  تأطيري،عناصره القطاع العام الذي يرتبط بالعناصر الاخرى بنمط علاقة 

الشراكة بنمط علاقة  قي عناصرالرابع ىو المستفيد الذي يرتبط مع باالمذان يرتبطان مع بعض بنمط علاقة تكاممي، والعنصر 
 نفعي كونو العنصر المستيدف من الشراكة ومن العممية الاسكانية برمتيا.

ىي أساسا لان الشراكة  سكانية،الا ستراتيجيةلالالمفاصل التنفيذية  إطارفي  صيغة الشراكة المقترحة يفترض ان تعمل -
 تنفيذ البرنامج الاسكاني المقترح. إطاركل قطاع في  دواروا مسؤولياتتحدد صيغة لآلية تنفيذية 

 

 ( الاستبانة-العمميةالدراسة  )استنتاجاتالخاصة  الاستنتاجات-5-2
رغم عدم وضوح التصور لديو عن  الخاص،في ضوء نتائج الاستبانة ظير ان القطاع العام يؤمن بمبدأ الشراكة مع القطاع  -

ىذه الشراكة، كما انو يقر بوجود ثغرات في السياسة الاسكانية العامة وفي المنظومة التشريعية وىشاشة في نمط وحجم وطبيعة 
 البيئة الاستثمارية في البمد.

المواد البنائية او  الوحدات السكنية او سواء في انتاج السكن،القطاع الخاص لديو الرغبة والقدرة في الاستثمار في  -
 كما قمقة.مع بعض التحفظ والتخوف وعدم الاطمئنان لموضع الامني الذي يخمق بيئة استثمارية  لتحتية،االاستثمار في البنية 

 الأجنبي.انو متوجس من المنافسة الشديدة لممستثمر 
مع رغبة في شراكات تطوعية غير ربحية مع قطاعات  نسبية،المنظمات غير الحكومية لدييا امكانات معنوية ومادية  -

تصب بالصالح العام وتسيم في حل مشكمة مستديمة تمس الشرائح الاكبر من المجتمع. الا ان ضعف  الاسكان طالما
 ئلا امام انيماك ىذه المنظمات في شراكة حقيقية.الامكانات التمويمية والتنظيمية وفقر التجربة تقف حا

وذلك لضعف الثقة  طريقيا،عن م سكانية وتوفير مساكنيرعاية الدولة لمعممية الا ((Usersيفضل معظم المستفيدين  -
بالقطاع الخاص المحمي. لذا يفضل المستفيدين الشراكة مع الدولة في ضوء قدراتيا الكبرى مع مساىمة تمويمية نسبية من قبل 

 .أنفسيمالمستفيدين 
ك الكمي الشراكة ضرورية وميمة وممكنة الى حد كبير، في ضوء ضعف قدرة الدولة عمى الانيما المختصين انترى فئة  -

وان ىذه الشراكة بوسعيا ان توضع بصيغة تكاممية توظف امكانات كل  شديد.خمفية عجز سكني بتوفير السكن لممواطنين عمى 
عمى ان تبقى الدولة ىي الراعية الاولى والكبى لمعممية الاسكانية شريطة الشروع الشروع  والمحددات،قطاع وتجاوز الصعوبات 

 مؤسسي وتشريعي. بإصلاح
توافق طرحيا البحث ت الصيغة التييمكن استنتاج ان مجتمعة،  اجابات الفئات الخمس التي استطمعت آرائيم ستيضاحوبا -

لكن بمستويات متباينة، فالتوافق كبير جدا من حيث مبدأ الشراكة واىميتيا وضرورتيا ومسوغاتيا، الآراء الى حد كبير مع ىذه 
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 ويمكن تفسيرهوىذا متوقع  .مفاصميا التفصيمية وآلية عمميا وتوافق اقل من حيثمفاصل وبنية صيغة الشراكة،  حيث وكبير من
في حين ان الموضوعية تستمزم النظرة الشمولية المؤطرة  ،الذاتيره و رى الامور ويقيميا بمنظان كل طرف من الاطراف يب

 .عند طرح صيغة الشراكة البحث ما تبناهوىذا  الاسكانية،لمجمل المفردات 
 صياتالتو -6
لكل الجيات والاطراف افراد  والمعنوية،المادية  والطاقات،المسؤولية الوطنية والدينية والاخلاقية تستمزم حشد كل الجيود  -

 بغية الاسيام في حل المشكمة السكنية كل حسب وسعو وطاقتو. وجماعات،
آلت اليو  قصرة تجاه الوضع الاسكاني وماالحقب السياسية تعد ملكل و  والاسكان،الاعمار  العراقية متمثمة بوزارة الدولة -

ي بموضوعية وواقعية وان ان تتعاطى مع الشأن الاسكان ييا الآنعم يترتبلذا  والمبررات،بغض النظر عن الاسباب  الامور
كمة بالاعتبار حجم المش تأخذاسكانية شاممة  لاستراتيجيةتمييدا  واضحة،بتبني سياسة اسكانية  ابتداء لمحل،شروع  خطتحدد 

 .كما ونوعا
منيج مرن ب واقعية، مصحوبةورؤية  مسفةوعمى الدولة ان تبمور ف الأخرى،كة الاسكانية مع القطاعات من الشرا لا مناص -

 فضلا عن الاستفادة من تجارب الدول المماثمة. ضعفو،تبار امكانات كل قطاع ونقاط تأخذ بالاع الشراكة،ممكن التطبيق ليذه 
وذلك في ضوء اصلاح تشريعي يطال القوانين الناظمة  ناجعة،سكانية ا تشراكا لإقامة لصالحةالارضية ا ضرورة تييئة -

لبيئة استثمار آمنة  ظروف سياسية وامنيةفضلا عن الحرص عمى توفير  ،لعمرانية وقوانين الممكيةللاستثمار والمحددات ا
 جاذبة.

يؤمن المرونة التنظيمية والادارية لمؤسسات الدولة ذات بما  الرئيسة،ضرورة الاصلاح المؤسسي لقطاع الاسكان بمفاصمو  -
اخذنا بالاعتبار ان الدولة ىي الراعية  إذاخصوصا  الاخرى،العلاقة بما يؤىميا لانيماك حقيقي في شراكة مع القطاعات 

 والمشرفة والضامنة لمعممية الاسكانية اجمالا.
الشراكة بغية الافادة من فمسفة ونيج ىذه المنظمات التطوعي في  لإدماجياالحكومية  غيرالالمنظمات دعم وحث وتشجيع  -

 وربما يستمزم الامر تكييف قانوني يعالج بعض عوائق الادماج. الربحي،غير 
 بغية تنمية ىذه المدخرات. ضريبية،تشجيع ودعم ادخار الافراد لغرض الاسكان بتقديم تسييلات مصرفية واعفاءات  -
في الشراكة الاسكانية في ضوء  ،لمسكنخصوصا ذوي الحاجة الماسة  ((Usersفيدين المست لإدماجابتكار صيغ نوعية  -

 لمتنفيذ الاسكاني. (Self-help)الافادة من جيودىم الفردية والجماعية وتوظيفيا في صيغ جديدة لمعون الذاتي 
 آليات مبتكرة.في ضوء ي ير الاسكانالتي تتناول مناىج التيسما يلاس التطبيقية، راسات الاسكانية النظريةتشجيع البحوث والد -
 المصادر-7

 لمطبقة المتوسطة وتفعيل لمترقية العقارية(، دعم-قسنطينة، لمياء )السكن الاجتماعي التساىمي في ولاية ربولجم 
 .1999، ، قسم التييئة العمرانيةالأرضغير منشورة، جامعة منتوري، كمية عموم  رسالة ماجستير

 البشرية، )سياسة الاسكان الوطنية في العراق(، بمساعدة برنامج الامم المتحدة لممستوطنات ن والإسكا وزارة الاعمار
 .2010،اكتوبر

 منخفض الكمفة في العراق(، رسالة ال)تأثير المعايير السكنية في تحديد مستوى الاسكان  العيساوي، كاظم فارس
 .1996راسات العميا،غير منشورة، مركز التخطيط الحضري والاقميمي لمد   ماجستير 

 _موازنة بنية المنظومة الاسكانية الحضرية في العراق(،  العيساوي، كاظم فارس )الاسكان وفق المنظور الشامل
 .2006جامعة بغداد، كمية اليندسة، منشورة،غير  دكتوراهاطروحة 
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 G. of Jamaica, Ministry of Water and Housing, (PPP for Housing development), 2003

 (New Webster Dictionary and Thesaurus), Lexicon publication, Inc., 1992. 
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وفق صيغة الشراكة المقترحة. المصدر: الباحث ،حسب الحجم والنوع ،قطاعات الاسكانات مساهمة ( مفرد2جدول رقم )  

 
 

 القطاع الفقرة جم المساهمةح نوع المساهمة
 رئٌس ثانوي هامشً احادٌة ثنائٌة ثلاثٌة رباعٌة 

   X   X التخطٌط A القطاع العام 

   X   X التشرٌع B 

X     X  التموٌل C 

  X    X ًتوفٌر الاراض D 

   X   X تأمٌن بٌئة الاستثمار E 

  X    X توفٌر البنٌة التحتٌة F 

 X    X  لتنفٌذ والانشاءا G 

   X   X الاشراف والمراقبة H 

  X    X  الدراسات والبحوث والتصامٌم واعداد
 الكوادر

I 

  X   X   انتاج المواد الانشائٌة وتطوٌر التقنٌات
 البنائٌة

J 

X      X التموٌل A  القطاع
 B توفٌر الاراضً  X   X   الخاص

  X   X  توفٌر البنٌة التحتٌة C 

 X     X التنفٌذ والانشاء D 

  X   X  الدراسات والبحوث والتصامٌم E 

  X    X  انتاج المواد الانشائٌة وتطوٌر التقنٌات
 البنائٌة

F 

X    X   التموٌل A  المنظمات
غٌر 

 الحكومٌة
  X    X التنفٌذ التطوعً والتوجٌه المعنوي B 

X      X التموٌل A المستفٌد 

 X    X  التنفٌذ والانشاء B 

 X   X   المشاركة فً اختٌار البدائل التصمٌمٌة C 

  X  X   ًتوفٌر ٌد عاملة بأسلوب العون الذات D 

 ( الاهمية النسبية لعناصر مركب الشراكة الاسكانية وفق الصيغة المقترحة. المصدر: الباحث1جدول رقم )
 ت  لعنصرا الاهمٌة النسبٌة السبب

 رمز الوزن النسبي التوصيف

 1 القطاع العام XXX ميم جدا تفعيمي  رئيس تأطيريدوره 

 2 القطاع الخاص XXX ميم جدا  دوره رئيس فاعمي دافعي 

 3 غير الحكوميةالالمنظمات  XX ميم  دوره ثانوي مساعد

 4  المستفيد XX ميم دوره تكميمي
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 الشراكة الاسكانٌة المقترحة فً اطار المراحل التنفٌذٌة للاستراتٌجٌة الاسكانٌة . المصدر: الباحث ( آلٌة عمل صٌغة3جدول رقم )

 
 

 مفاصل الاستراتٌجٌة مراحل التنفٌذ

 

فقرات 
 مساهمة

 القطاع

 المفردات-2 المستلزمات-3 الاولى الثانٌة  الثالثة

 
 المرحلة-1

 2-3 م ف ح م ف ح م ف ح

 
3-1 2-2 2-1 1-2 1-1 

3-2-2 

 
3-2-1 3-1-2 3-1-1 2-2-2 2-2-1 2-1-2 2-1-1 

                   A عام 

                   B 

                   C 

                   D 

                   E 

                   F 

                   G 

                   H 

                   I 

                   J 

                   A خاص 

                   B 

                   C 

                   D 

                   E 

                   F 

                   A N G O 

                   B 

                   A Users 

                   B 

                   C 

                   D 

  -ملاحظة

 ( للتعرف على تفاصٌل مفاصل الاستراتٌجٌة. 3وشكل رقم ) المساهمة،( للتعرف على تفاصٌل مفردات 2انظر جدول رقم)

 
 حٌود وتصحٌحه .الحالة الفعلٌة.  ح : تحدٌد ال  ف:الحالة المخططة.   م:المختصرات   
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 لبحث. المصدر: الباحثانة تظهر علٌها نتائج استبانة ا( أنموذج لاستمارة الاستب4جدول رقم )
 

 الملاحظات الاجابات العبارات ت

  غٌر راض جدا غٌر راض محاٌد راض راض جدا  فئة القطاع العام اولا

  %42 %25 %17 %12 %4 تتبنى الدولة سٌاسة اسكانٌة واضحة المعالم 1

  %46 %33 %13 %8 %0 الدولة قادرة على تموٌل الاسكان لوحدها 2

  %4 %17 %8 %38 %33 الشراكة مع القطاع الخاص مجدٌة وضرورٌة 3

  %17 %38 %12 %21 %12 التشرٌعات الاسكانٌة كافٌة ومتكاملة 4

  %4 %17 %0 %33 %46 على الدولة توفٌر البنٌة التحتٌة كلٌا 5

  %25 %33 %17 %17 %8 ة الاستثمار سلٌمة وآمنةبٌئ 6

  %29 %46 %4 %13 %8 المواد البنائٌة المحلٌة كافٌة واقتصادٌة 7

       فئة القطاع الخاص ثانٌا

  %8 %16 %4 %44 %28 القطاع الخاص المحلً مؤهل فنٌا 1

  %12 %16 %8 %40 %24 القطاع الخاص متمكن من تموٌل مشارٌع كبرى 2

  %16 %36 %16 %20 %12 ظروف الحالٌة مناسبة للاستثمارال 3

  %28 %48 %4 %12 %8 الاجنبًالقطاع الخاص المحلً قادر على منافسة  4

  %4 %20 %12 %40 %24 الاستثمار فً البنٌة التحتٌة ممكن ومجدي 5

  %4 %16 %16 %44 %20 الاستثمار فً المواد والتقنٌات الانشائٌة مجدي 6

       ة المنظمات غٌر الحكومٌةفئ ثالثا

  %0 %8 %24 %48 %20 امكانٌة تموٌل السكن من اموال الحقوق الشرعٌة 1

  %8 %24 %16 %36 %16 مشارٌع عمرانٌة تنمٌة اموال الحق الشرعً فً 2

  %8 %16 %12 %44 %20 امكانٌة بناء مساكن من خلال حملات تطوعٌة 3

  %28 %40 %4 %20 %8 وتموٌلٌا نظٌمٌات منظمات المجتمع المدنً مؤهلة 4

       فئة المستفٌدٌن رابعا

  %0 %0 %0 %8 %92 الرغبة بتوفٌر السكن كلٌا من قبل الدولة 1

  %36 %32 %12 %16 %4 الثقة بالقطاع الخاص المحلً 2

  %12 %20 %8 %36 %24 امكانٌة الاسر من توفٌر تموٌل جزئً لمساكنها 3

  %0 %8 %4 %40 %48 ٌار البدائل التصمٌمٌة لمساكنهارغبة الاسر باخت 4

       فئة المختصٌن خامسا

  %28 %40 %12 %16 %4 النظام المؤسسً مؤهل لقٌادة شراكات ناجحة 1

  %8 %24 %16 %36 %16 المشكلة الاسكانٌةفاقم عدم بلورة شراكات  2

  %12 %28 %8 %32 %20 المشكلة الاسكانٌة الخصخصة ضرورٌة لحل 3

  %0 %4 %4 %44 %48 القطاع الخاص بحاجة الى تأهٌل وزٌادة خبرة 4

  %4 %16 %12 %44 %24 تشرٌعً بحاجة لاستحداث وتعدٌل فعٌل الشراكةت 5

  %20 %36 %24 %12 %8 منظمات المجتمع المدنً لدٌها نقاط قوة للشراكة 6

  %0 %12 %4 %48 %36 ٌمكن ادماج المستفٌدٌن فً آلٌات توفٌر السكن 7

  %8 %24 %8 %40 %20 الروح المعنوٌة العراقٌة بطبعها منتجة للشراكة 8
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  الاشكال-9
 

 

      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
       

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

المشكلة 

 الاسكانٌة

الرؤٌة 

 التقلٌدٌة

الرؤٌة 

 الشمولٌة

عجز سكنً 

 كمً ونوعً

سكن لائق 

معٌاري 

 اقتصادي

 ( الشراكة بوصفها منهجا لتٌسٌر الأسكان حسب رؤٌة البحث. المصدر : الباحث1شكل رقم )

 القطاع الخاص

 + الانجازالتموٌل

قروض  الانجاز

 عقارٌة

 المستفٌد

دخله 

 منخفض

لم ٌستفد 

 من دعم

لا ٌملك 

 مسكن

 الدولة
ترقوي  الدعم

 تدرجً

اعانة 

 مالٌة

ة تهٌئ

 المجال

سعر 

تخفٌض 

 الارض

 ملكٌة

اسالٌب التعقٌد 

 اطٌةٌروقروالب
اسالٌب 

التٌسٌر 

 والتمكٌن

مناهج 

 تجزٌئٌة

منهج 

 الشراكة

 (21، ص 1999)بولجمر،ترقوٌه واجتماعٌة. المصدر: عملٌةفً الجزائر،  جوهر سٌاسة السكن الاجتماعً التساهمً (:2) شكل

 السكن الاجتماعً التساهمً

 تساهمً سكن اجتماعً

مطور 

 عقاري
 البنوك
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 ٌدالمستف

المنظمات 

غٌر ال

 الحكومٌة

 

 

القطاع 

 الخاص

 علاقة تأطٌرٌة تأطٌرٌةعلاقة 

 علاقة تكاملٌة

 نفعٌة

 نفعٌة نفعٌة

 العناصر والعلاقات. المصدر: الباحث- ( بنٌة مركب صٌغة الشراكة الاسكانٌة المقترحة3شكل رقم )

 الشراكة الاسكانٌة

 

 القطاع العام

 

3-1 3-2 2-2 2-1 

 المصدر: الباحث . التً فً اطارها تعمل صٌغة الشراكة المقترحة ( مفاصل الاستراتٌجٌة الاسكانٌة4شكل )

 

 

 

الاستراتٌجٌة 

 الإسكانٌة

 

2-2-2 

السقوف 

الزمنٌة 

 الفعلٌة

 

 مرحلة التنفٌذ-1-1-2

 

 

3-1-2 

المستلزمات 

المادٌة 

 المتحققة

 

2-1-2 

لنسبة ا

الكمٌة 

 المنجزة

 

2-2-1 

تخطٌط 

السقوف 

 الزمنٌة

 

 

2-1-1 

تخطٌط 

البرنامج 

 الكمً

 

 

تحدٌد  3-2-1

المستلزمات 

 العٌنٌة

 

 

تخمٌن  3-1-1

المستلزمات 

 المادٌة

 

 

 التخطٌط لةمرح-1-1-1

 

 المستلزمات-3 المرحلة-1 المفردات-2

 

المستلزمات  3-2-2

 العٌنٌة المتحققة
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القطاع العام. المصدر  ( نتائج استبانة فئة5شكل )

 (4الباحث اعتمادا على جدول )

 راض جدا 
8% 

 راض
13% 

 محاٌد
4% 

 غٌر راض
46% 

غٌر راض 
 جدا
29% 

 المواد البنائٌة المحلٌة كافٌة واقتصادٌة 7

 راض جدا 
8% 

 راض
17% 

 محاٌد
 غٌر راض 17%

33% 

غٌر راض 
 جدا
25% 

 بٌئة الاستثمار سلٌمة وآمنة 6

 راض جدا 
46% 

 راض
33% 

 محاٌد
0% 

 غٌر راض
17% 

غٌر راض 
 جدا

4% 

 على الدولة توفٌر البنٌة التحتٌة كلٌا 5

 راض جدا 
 راض 4%

12% 

 محاٌد
17% 

 غٌر راض
25% 

غٌر راض 
 جدا
42% 

 تتبنى الدولة سٌاسة اسكانٌة واضحة المعالم-1

 راض جدا 
0% 

 راض
8% 

 محاٌد
13% 

 غٌر راض
33% 

غٌر راض 
 جدا
46% 

 الدولة قادرة على تموٌل الاسكان لوحدها 2

 راض جدا 
33% 

 راض
38% 

 محاٌد
8% 

 غٌر راض
17% 

غٌر راض 
 جدا

4% 

 الشراكة مع القطاع الخاص مجدٌة وضرورٌة 3

 راض جدا 
12% 

 راض
21% 

 محاٌد
 غٌر راض 12%

38% 

غٌر راض 
 جدا
17% 

 التشرٌعات الاسكانٌة كافٌة ومتكاملة 4
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( نتائج استبانة فئة القطاع الخاص. المصدر الباحث اعتمادا على 6شكل )

 (4جدول )

 راض جدا 
24% 

 راض
40% 

 محاٌد
12% 

 غٌر راض
20% 

غٌر راض 
 جدا

4% 

 الاستثمار فً البنٌة التحتٌة ممكن ومجدي 5

 راض جدا 
12% 

 راض
20% 

 محاٌد
16% 

 غٌر راض
36% 

غٌر راض 
 جدا
16% 

 الظروف الحالٌة مناسبة للاستثمار 3

 راض جدا 
8% 

 راض
12% 

 محاٌد
4% 

 غٌر راض
48% 

غٌر راض 
 جدا
28% 

 القطاع الخاص المحلً قادرعلى منافسة الاجنبً 4

 راض جدا 
24% 

 راض
40% 

 محاٌد
8% 

 غٌر راض
16% 

غٌر راض 
 جدا
12% 

 القطاع الخاص متمكن من تموٌل مشارٌع كبرى 2

 راض جدا 
28% 

 راض
44% 

 محاٌد
4% 

 غٌر راض
16% 

غٌر راض 
 جدا

8% 

 القطاع الخاص المحلً مؤهل فنٌا 1
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 (4اعتمادا على جدول ) . المصدر الباحثالمستفٌدٌن( نتائج استبانة فئة 8شكل )

 راض جدا 
92% 

 راض
8% 

 محاٌد
0% 

 غٌر راض
0% 

غٌر راض 
 جدا

0% 

 الرغبة بتوفٌر السكن كلٌا من قبل الدولة 1

 راض جدا 
24% 

 راض
 محاٌد 36%

8% 

 غٌر راض
20% 

غٌر راض 
 جدا
12% 

 امكانٌة الاسر من توفٌر تموٌل جزئً لمساكنها 3

 راض جدا 
48% 

 راض
40% 

 محاٌد
4% 

 غٌر راض
8% 

غٌر راض 
 جدا

0% 

 رغبة الاسر بأختٌار البدائل التصمٌمٌة لمساكنها 4

 راض جدا 
20% 

 راض
48% 

 محاٌد
24% 

 غٌر راض
8% 

غٌر راض 
 جدا

0% 

 امكانٌة تموٌل السكن من اموال الحقوق الشرعٌة 1

 (4غٌر الحكومٌة. المصدر الباحث اعتمادا على جدول )ال( نتائج استبانة فئة المنظمات 7شكل )

 راض جدا 
20% 

 راض
44% 

 محاٌد
12% 

 غٌر راض
16% 

غٌر راض 
 جدا

8% 

 امكانٌة بناء مساكن من خلال حملات تطوعٌة 3

 راض جدا 
8% 

 راض
20% 

 محاٌد
 غٌر راض 4%

40% 

غٌر راض 
 جدا
28% 

 وتموٌلٌا تنظٌمٌا منظمات المجتمع المدنً مؤهلة 4
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 (4اعتمادا على جدول ) مصدر الباحثال المختصٌن.( نتائج استبانة فئة 9شكل )
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