
  Seasonal Variation of Solid Waste Components in Ranya District, Iraq.    Omed Aziz Ahmed Mechanical Engineer, Supervisor Engineer of Solid Waste Management in Ranya, Municipality of Rania, Rania, Kurdistan Region - Iraq. E-mail: Omed_hemn@yahoo.com   ABSTRACT:  Municipal solid waste can be considered as one of the significant environmental issues in worldwide, as a result of industrial revolution, economic development and overpopulation. The current study focused on seasonal variation of solid waste production and composition. The study was conducted during winter and summer seasons in ٢٠١٩. Solid waste samples were collected from the collector trucks from eight different zones in Ranya district. The results revealed that the average of total solid waste generation in the district estimated as (٢٨٦٫٩ tons/day) and (١٫١٠٨ kg-capita/days). The analysis of the waste content detected that the largest portion of the district solid waste is organic material which forming an average of ٦٧٫٠٥٪. Followed by cloth & textile, plastic, paper & cardboards, metal and glass, which their quantities are ٣٫٠٥ ,٪٧٫١٢ ,٪٨٫١٩ ,٪١١٫٩٣٪ and ٢٫٦٥٪ respectively. The seasonal variation impacts on solid waste has been preserved obviously in this research study, more specifically in metal, glass and organic waste contents, which their quantities increased substantially from wet to dry season, (٦٫٢ to ١١٫٦١ tons/day), (٦٫٢٦ to ٩٫٠٧ tons/day) and (١٧٧٫٥ to ٢٠٧٫٦٢ tons/day) respectively. Moreover, the total generated solid waste magnitude of the district picked up changed from ٢٦٨٫٣٧tones/day for wet season to ٣٠٥٫٤٤tones/day for dry season.  Key Words:Municipal solid waste, Ranya District, Solid Waste management. 



 ١. INTRODUCTION: Solid waste management is a universal phenomenon; the major reasons behind of producing a tremendous quantity of waste are urbanization, industrialization and overpopulation. Recently, researches indicated that the Asian municipal solid waste generation is about ٧٦٠،٠٠٠ tons per day, which is equivalent to about ٢٫٧ million m٣/day. And it has been expected to increase to ١٫٨ million tons/day and ٥٫٢ m٣/day in ٢٠٢٥ (Daniel H. et al, ١٩٩٩). Household solid waste can be defined as any refused or unwanted solid material generated as a result of daily domestic routines or human activates. And it is complicated to manage since it be composed of miscellaneous aggregate of materials such as (foods, organic matter, glass, metals, plastics, papers, nylon, vegetable, dead animals etc.). Most commonly, they are in the state of solids, semi solids or liquids in containers thrown out of households, commercial or industrial zones. (Adefemi and Awokunmi, ٢٠٠٩). Overpopulation, urbanization, financial statue, industrialization, the lifestyle (culture and traditions) of the inhabitants and the seasons are significantly associated with both the quantity of solid waste generated per capita (quantity of wastes generated / total population) called waste generation rate expressed in kg/capita/day, and the solid waste ingredients. The quantity and configuration of waste produced differs by country, region or even in different areas of a city. Thus, the average of waste generation is between (٢٫٢ – ٠٫٨٠kg/capita/day) in countries with middle and high income, while to low-income countries it is between ٠٫٩ – ٠٫٣ kg/capita/day (Daniel Hoornweg, P. Bhada-Tata, ٢٠١٢). Solid waste has a direct impact on health of people who live in the neighboring, Leachate from landfill and solid waste dump sites are the major sources of ground water pollution. Unfortunately, the existing solid waste in the district is discarded in open dumping site which is not an appreciable scientific and engineering method of waste disposal. Since it causes breeding of flies, mosquitoes, rats, and other cockroaches, which are responsible for diffusion of different diseases to human. Also an open dump site of solid waste is a significant source of air pollution in surrounding area. Appropriate solid waste Management process eliminates hostile influences on the environment and human health and it will be a key factor for economic development and enhanced quality of life. Several processes are participated in adequately managing municipal solid waste. These comprise observing, collection, transport, processing, recycling and disposal (Parag S. et al, ٢٠١٥). In Rania district, households are the major contributors of municipal solid waste (MSW). This is because of the district is not adequately industrialized and is not much of a focus of commerce. As a consequence, the main sources of municipal solid waste are domestic activities. Solid waste is a significant issue in more urban areas in Iraq and its Kurdistan Region. In Iraq, a massive amount of waste was generated after ٢٠٠٣ as a result of overpopulation, human activities and unlimited economic activities, which led to occur a serious of environmental pollutions (Jassim Mohammed Musheb, ٢٠١٨). 



 Recently, the today world has been challenged to a considerable increasing in waste disposal quantity into the environment arbitrarily. The high generation rate of solid waste has been well-known as one of the most critical environmental issues, and produces environmental consequences such as ground water and surface water contamination as a result of leachates; land contamination by direct solid waste discarded or leachate. In addition, air pollution when it burnt and lastly it is a major source of diffusion diseases by vectors such as insects, birds and rodents (Mohammad Tahir Mapa, ٢٠١١). Organic waste which is the most abundant portion of solid wastes, if poorly managed or disposed without treatment can result in degradation of water, soil and air qualities (Romeela Mohee, ٢٠٠٧). The focused studying area of this research is Ranya district, which is a part of Sulaimanyah province located north east of the Sulaimanyah Governorate. The solid waste is one of the popular environmental issues in the district due to absence of proper solid waste management systems, recycling, source separation and nonscientific disposal method in the District. There is a strong association between urbanization and environmental consideration, among these considerations, the crucial one is the quantity of solid waste which is generated at a rate that surpasses the ability of responsible organization such as municipality to manage it adequately. Also it will affect the urban environment, human health and the community life quality. Several other difficulties further complicated as a result of deficiency of budget and human resources skilled in solid waste management process which includes different steps such as sources generation, collection, separation, transportation and final discarding. In addition to that the waste reduction alternatives such as recycling, reusing & recovery and reducing of the solid waste are obviously required and disorganized in most cases (Ruth F. et al, ٢٠٠٣) and (Jassim M. M. ٢٠١٨). The seasonal variation phenomenon on the earth surface is the result of annual gyration of the earth around the sun in combination with the angle of inclination with the earth generating variations in heat distribution. During summer (dry season) in the northern hemisphere, the weather is at its warmest because the sun is directly overhead at the Tropic of Cancer, while in winter (rainy season), in the northern hemisphere, it is colder because the sun is over the Tropic of Capricorn (Kirchhoff, da Silva, Browell, ١٩٩٠). Each location or residential area generates a different composition of solid waste since the sources generation is different depend on socio-economic factory , type of industry and level of industrialization , topographical location , weather , consumption rate , collection system , inhabitants concentration , the recycling alternative, authority controls and public awareness. One of the most important causes that impact the magnitude of solid wastes generated is seasonal variation, as the volume of some kinds of solid waste are also affected by the season such as the food wastes are affected by the growing 



 season for vegetables and fruits. The seasons can impact both the quantity certain kind of solid waste and the management process. (Suad M. G, ٢٠١٢). Majority of solid waste generated in the different cities of Iraq is disposed in open dumps, which it is unscientific, outmoded and ineffective approach for solid waste disposal (Tasnim F. Ch, ٢٠١٦). The waste disposal process in the Ranya district is in open dumping site. Lack of developed recycling system, operational control and treatment of solid waste are the major sources of public health and different environmental issues (Chrakhan R.R, et al., ٢٠١٨).  ٢. SOLID WASTE STATUES AND TREATMENT: The study area is Ranya which is located in Sulaymaniyah Governorate, Iraqi Kurdistan Region, Iraq with Latitude and Longitude of ٣٦٫٢٥٦٢٤٨ and ٤٤٫٨٨٢٨٢٠ respectively. Furthermore, the district consists of four other sub-districts namely Haji-awa, Chwarqurna, Sarwchawa and.Betwata which are neighboring the Ranya city. The whole district area is ٨٨٤ km٢ (Kamara and Sarkar, ٢٠١٨). The district population is about ٢٢٨٥٤٩ inhabitants at the center of district and sub districts, in addition, the total district population is about (٢٥٨٧٨٢) inhabitants (Raparin Statistics directorate, ٢٠١٩). The solid waste management process has been started since establishing of Ranya municipality in ١٩٨٢, the generated waste in the Ranya city which is the center of the district had been collected and transported to Hajila hill at east of the city and dumped randomly without any treatment and covering process, which is burned partially at the site.. The process totally carried out by municipality, up to September, ٢٠١٤. After that the responsibility of the solid waste management process has transmitted to private sector under the municipality supervising. The collection of solid waste performed regularly three times a week such as Curbside pickup and Community bin pick up methods (KRG, Ministry of Municipalities, ٢٠١٩). Furthermore, the company is responsible to discard the waste in the disposal site which is an open area, without any treatment and other alternatives such as recycling, reuse and incineration Figure ١. United Nation Environment Programme (UNEP) supported a number of researches which dealing with magnitude and composition of urban solid waste and environmental valuation (UNEP- Iraq, ٢٠٠٧). 



   Fig. ١. Ranya waste disposal site.  Temporal and spatial variations of household waste in Ranya City have been investigated and the results revealed the average solid waste generated per capita was ٠٫٨٥٠kg and organic waste was the largest portion which is about ٧٥٪ (Kamara and Sarkar, ٢٠١٨). Another research has been done about characteristics and conformation of Solid waste of Mosul city (Sati M., et al., ٢٠١٣). (Hatem K.B and Sajjda A.M, ٢٠١٦) have conducted a research study about the impacts of construction projects waste on solid waste management process, the study results illustrate that the brick material forms the ١٦- ١٣٫٥٪ of total solid waste in Iraq. Compositions of solid waste and seasonal variation effect on domestic waste have been studied in Tikrit city, Iraq, the research outcomes clarified that food waste percentage increase at the summer while paper and cardboard tended to increase at the winter (Waleed M. Sh. And Haneen A. K, ٢٠١٣). Seasonal variation impacts on waste collection process in Ibadan, South-west Nigeria have been assessed in a research (Bolanle W. & Bayonle O., ٢٠١٨). In Romania (Gerardo C. et al, ٢٠١٦) conducted a research study concerned the household waste characterization and seasonal variations in Bihor county, the results reveal that the largest portion of waste is organic matter which is ٤٥٫٨٩٪, and the average of humidity increased from ٤٧٫٨٩٪ to ٥٨٫٢٧٪ from winter to summer season. While in Kurdistan Region of Iraq several researches about solid waste management have been done mainly in Erbil city, recyclable solid waste materials management has been studied in Erbil city (Shuokr et al, ٢٠١٩). The assessment of environmental effect of Erbil dump site area has been studied and it found the negative impact on the around area (Sirwan Q.S Gardi, ٢٠١٧). On the other hand, in the Sulaimanyah governorate which is a main part of Kurdistan region of Iraq, a research study has been conducted about solid waste management and (Dwbra valley open dump) in Chamchamal district focused as a case study (Chrakhan R. Rashid et al, ٢٠١٨). The present study is an environmental study in the Sulaimanyah governorate which focuses on Ranya district. The main aim of this research study is to evaluate the seasonal variation impacts on the composition, characteristics and quantity of solid waste in the 



 district. 



 A: Governorates of Kurdistan Region of Iraq (٢٠١٥) B: Location of Sulaimanyah Governorate C: Studying area Ranya district ٣. MATERIALS AND METHODS: This study was conducted during winter and summer seasons during February to September ٢٠١٩, since the solid waste generation, composition and its contents strongly affected due to seasonal variation and socioeconomic status (Gintaras D. et al, ٢٠١٤). The data collection process has been done in both seasons, different samples randomly were collected and output data analysis was used by weighing the solid waste with truck scales. Fig. ٢. The location of studying area  The studying area divided in to eight different zones in order to obtain an acceptable representative sample for the district solid waste, Zone ١ represents the center of Ranya city, Zone ٢, Zone ٣, Zone ٤, Zone ٥, Zone ٦, Zone ٧ and Zone ٨ represent Haji-awa, Chwarqurna, Shkarta, Sarwchawa, Khdran, Bosken and Sarkapkan respectively Figure ٢ and ٣. In each zone the total generated solid waste was separately collected using compactor truck or dumper truck provided to absolutely convey the solid waste to dumping station, in selected days during the two periods and weighted 



 by truck scale with cooperation of Privet Companies and municipalities to achieve the average of quantity of solid waste generated in each zones. Furthermore, to analyze the solid waste composition and identify the solid waste ingredients, the waste samples for each zone were mixed from different trucks which selected randomly and final sample was subdivided for four equal quarters, and the constituents were separated manually and weighed by using a digital balance and the percentage of each component was calculated Figure ٤  .٤. RESULTS AND DISCUSSION:  ٤٫١ This section discusses the attained results of the research to analyze the main characteristics of studied solid wastes in the Ranya districts. The quantity, composition and generation rate of the solid waste are fluctuating from area to another area as well as in different periods of the year, since various aspects are influencing, such as life style, social and economic status, population concentration, industrialization, per capita income level and climate. (Sati M., et al., ٢٠١٣). In order to determine the amount of waste generation rate in different seasons, the data collection and calculation process have been done for all collected samples from different zones, during both period. The total solid wastes generated in the district were evaluated as ٢٦٨٫٣٧ tons and ٣٠٥٫٤٤ tons for winter and summer seasons respectively. Also the average solid waste constituents and quantity for all zones in both seasons are shown in the Table ١ and Table ٢   Fig. ٣ Samples distribution in the studying area



         Fig. ٤ Solid waste weighing and separation process  Table ١: Quantity and constituents of solid wastes for wet season.   Studying area Zones Total solid waste day (Kg) Main Components of the solid wastes Organic matter Kg/day Paper& Cardboard Kg / day Plastic Kg/ day Metal Kg /day Glass Kg /day Cloth & Textile Kg/day Zone ٢٦٧٥٣ ٣٤٧٠ ٢٦٧٢ ١٣٨٩٤ ١١٧٠٤ ٢٧٤٠٧ ٨٥٩٠٠ ١ Zone ٣٨٩ ٢٧٨ ٤١٧ ٣١٣٨ ٢٤٣٣ ٦٢٥٩٣ ٦٩٢٤٨ ٢ Zone ٢٠٥٠ ١٥٠٠ ١٩٥٠ ٣٠٠٠ ٢٦٥٠ ٣٨٩٥٠ ٥٠١٠٠ ٣ Zone ١٧٥ ١١٥ ١٣٧ ٩٨٧ ٧١٢ ٢٢٣٧٤ ٢٤٥٠٠ ٤ Zone ١٠٧ ٦٢ ١٠١ ٨٥٨ ٧٠٣ ١٤١٠٩ ١٥٩٤٠ ٥ Zone ١٠٥٠ ٢٥٠ ٤٨٠ ٦٥٠ ٨١٠ ٨٩٠٠ ١٢١٤٠ ٦ Zone ٢٧٢٩ ٣٥٤ ٢٨٢ ١٤١٧ ١١٩٣ ٢٧٩٥ ٨٧٧٠ ٧ Zone ٥٨٥ ٢٣٤ ١٦٥ ٢٩٨ ١١٢ ٣٧٨ ١٧٧٢ ٨ Total quantity of solid waste ٣٣٨٣٨ ٦٢٦٣ ٦٢٠٤ ٢٤٢٤٢ ٢٠٣١٧ ١٧٧٥٠٦ ٢٦٨٣٧٠ Percentage% of solid waste ٤٫٢ ٪١٢٫٦١ ٪٢٫٣٣ ٪٢٫٣١ ٪٩٫٠٣ % ٧٫٥٧ ٪٦٦٫١٤ % ١٠٠ Solid Waste Components: The results reveal that the identified solid waste components can be categorized to six main categories of waste contents such as organic matter, paper and cardboards, plastic, metal, glasses and Cloth & textile. From Table ٣ and Figure ٤ it can be observed that the organic matter is the most abundant component in the district’s solid waste during both periods which the average rate is about ٦٧٫٠٥ %, organic matter is decayed and biodegradable materials. And followed by cloth & textile about ١١٫٩٣٪, on the other hand, the least waste components are glass and metal which they are about ٢٫٦٥٪ and ٣٫٠٥٪ respectively. Although the average portion of paper &cardboard and plastic waste ingredients are ٧٫١٢٪ and ٨٫١٩٪ respectively. The similar outcomes were achieved in other researches from Erbil, Baghdad and Turkey researches for instance in Istanbul these results were reported; organic matter ٦١٫٦٤٪, paper ٥.٧٢٪, plastic ٨٫٧٥٪, metal ٠٫٨٣٪ and glass portion was ٤٫٦٪ (Huseyin K. O., et al., ٢٠١٦) 



 Table ٢: Quantity and constituents of solid wastes for dry season, ٢٠١٩    Studying area Zones Total solid waste day (Kg)  Main Components of the solid wastes  Organic matter Kg/day Paper& Cardboard Kg / day Plastic Kg/ day Metal Kg /day Glass Kg /day Cloth & Textile Kg/day Zone ٢٥٧٢٧ ٥١٢٠ ٧٣٤٩ ٩٢٤٠ ١٠٧٤١ ٣٣٥١٣ ٩١٦٩٠ ١ Zone ٨١٢ ٥٦٠ ٥٩٦ ٣٤١٧ ٢٣٢٥ ٧٥٧٢٥ ٨٣٤٣٥ ٢ Zone ١٨٠٠ ١٨١٠ ١٨٤٠ ٣٤٠٠ ٣٠١٠ ٤٢٤٤٠ ٥٤٣٠٠ ٣ Zone ٤٩٠ ٢٢٥ ٢٨٧ ١٤٣٥ ٨١٠ ٢٤٠٩٨ ٢٧٣٤٥ ٤ Zone ٣٩٢ ١٦٥ ٢٩٦ ١٦٩٥ ٧٩٤ ١٦٨٤٣ ٢٠١٨٥ ٥ Zone ٩٨٠ ٢٩٠ ٣٩٥ ٨٦٠ ٨٥٠ ١٠٨٤٥ ١٤٢٢٠ ٦ Zone ٢٣٩٨ ٣١١ ٣٤٢ ١٣١١ ١٠٩٣ ٢٦٩٠ ٨١٤٥ ٧ Zone ١٧٢٠ ٥٩٢ ٥٠٦ ١٠٨٧ ٧٤٤ ١٤٧١ ٦١٢٠ ٨ Total ٣٤٣١٩ ٩٠٧٣ ١١٦١١ ٢٢٤٤٥ ٢٠٣٦٧ ٢٠٧٦٢٥ ٣٠٥٤٤٠ Percentage% ١١٫٢٤ ٪٢٫٩٧ ٪٣٫٨٠ ٪٧٫٣٥ % ٦٫٦٧ ٪٦٧٫٩٦ % ١٠٠٪ Furthermore, similar results were obtained in Mahabad town which organic matter formed ٧٥٪, paper ٣٫٧٩٪, plastic ٩٫٧٨٪, metal ١٫١٩٪ and textile ١٫٩٪ (Soran E., et al., ٢٠١٥). Organic waste which is the major percentage the study, as well as it has characterized the largest quantity of potentially recyclable. Also there is a possibility of producing compost programmed for local nurseries, which is “a biological degradation or breakdown of organic substance under aerobic conditions (Hussein I. et al., ٢٠١٨). ٤٫٣ Municipal Solid Waste Generation rate: in order to calculate the solid waste generation rates in all zones of the district, all waste samples were collected and weighted during both periods. And amount of all generated wastes during wet and dry season and average of all generated wastes of the district estimated as ٢٦٨٫٣٧٠ tons, ٣٠٥٫٤٤ tones and ٢٨٦٫٨٨ tones / per-capita/day respectively as demonstrated in Table ٣. Moreover, based on district population and average of total quantity of generated waste, the average of solid waste generation rate per (kg/ capita-day) has been assessed as (١٫١٠٨kg/ capita-day). The comparison of waste components and generation rates of the current study with the other local and international researches were displayed in Table ٤, the waste generation rate in this study was (١٫٠٣٧kg/capita/day) for winter,(١٫١٨٠kg/capita/day) for summer season and average waste generation is (١٫١٠٨kg/capita/day) reported, which is similar to the average waste generation rate reported for Europe and central Asia (١٫١٨kg/cap-day) and in Cameroon.  



  Table ٣: Average of solid waste quantity and contents of the Ranya district in wet and dry season.  Main Solid waste contents Wet (%) Ton/Day Dry (%) Ton/Day Average% Ton/Day Organic waste ١٩٢٫٥٦ ٦٧٫٠٥ ٢٠٧٫٦٢٥ ٦٧٫٩٦ ١٧٧٫٥٠٦ ٦٦٫١٤ Paper $ Cardboard ٢٠٫٣٤ ٧٫١٢ ٢٠٫٣٦٧ ٦٫٦٧ ٢٠٫٣١٧ ٧٫٥٧ Plastic ٤٦٫٦٩ ٨٫١٩ ٢٢٫٤٤٥ ٧٫٣٥ ٢٤٫٢٤٢ ٩٫٠٣ Metal ٨٫٩١ ٣٫٠٥ ١١٫٦١١ ٣٫٨ ٦٫٢٠٤ ٢٫٣١ Glass ٧٫٦٧ ٢٫٦٥ ٩٫٠٧٣ ٢٫٩٧ ٦٫٢٦٣ ٢٫٣٣ Cloth & Textile ٣٤٫٠٧ ١١٫٩٣ ٣٤٫٣١٩ ١١٫٢٤ ٣٣٫٨٣٨ ١٢٫٦١ Total ٢٨٦٫٩٠ ١٠٠ ٣٠٥٫٤٤ ١٠٠ ٢٦٨٫٣٧٠ ١٠٠ Generation rate (kg/capita-day) ١٫١٠٨  ١٫١٨٠ ١٫٠٣٧ Table ٤: Comparison of solid waste generation rate, quantity and contents of the current study with other reported researches.  Other reported researches/ References Generati on (kg/cap- day)  Organic waste Paper $ Cardbo ard  Plastic  Metal  Glass  Cloth & Textile Current Study ١١٫٩٣ ٢٫٦٥ ٣٫٠٥ ٨٫١٩ ٧٫١٢ ٦٧٫٠٥ ١٫١٠٨ Baghdad, Iraq (Tasnim F.CH., ٢٠١٦) ٢٫٢٠ ٢٫٢٠ ٥٫٣٠ ٥٫٠٠ ٧٠٫٠٠ ٠٫٩٠٠ - Mosul [١٨]Mosul, Iraq, (Sati M.&Taha A. ,٢٠١٣) ٥٫٤٨ ٢٫٦١ ٣٫١٥ ٥٫٢٩ ٩٫٦ ٦٨٫١٧ ٠٫٦٨٠ Erbil, Iraq ( Yahya A. Sh., ٢٠١١) ٢٫٠٠ ٤٫٠٠ ٣٫٠٠ ٥٫٠٠ ٥٫٠٠ ٧٦٫٠ ٠٫٤٢٠ Erbil, Iraq ( Shoukr Q. et al. ٢٠١٩) ٥٫٠٠ ٢٫٠٠ ٢٫٠٠ ٣٥٫٠٠ ١٣٫٠٠ ٢٨٫٠٠ ١٫٢٧ Babylon, Iraq ( Ali Chabuk, et al., ٢٠١٥) ٥٫٠٠ ٥٫٠٠ ١٠٫٠٠ ٨٫٠٠ ٥٫٠٠ ٥٥٫٠٠ ٠٫٦٧٠ Tehran, Iran ( Soran Erami, et al., ٢٠١٥) ١٫٨٩ - ١٫٥٣ ٦٫٨٢ ٩٫٣٧ ٦٩٫٦٦ ٠٫٨٤٠ 



   And it  is higher   than the average of global  waste generation which reported as (٠٫٨٠٠ kg/capita-day) as well as the district waste generation rate is higher than some Iraqi cities such as Baghdad (٠٫٩٠٠), Mosul (٠٫٦٨٠) and Babylon (٠٫٦٧٠). On the other hand, the evaluated generation rate is lower than Erbil city which is about (١٫٢٧ kg/cap-day).  ٤٫٥ Seasonal variation impacts on solid waste generation and composition percentage:  the seasonal variation effects on solid waste generation and contents which observed in this research study demonstrate in the Table ٥ and Figure ٥. According to the attained date, the most considerable influences of seasonal variation effect can be observed in Metal and Glass content, the average quantity of metal in winter was ٦٫٢ Tons/day, and it rose to ١١٫٦١Tons/day in dry season, the increment percentage is ٨٧٫١٣٪. Followed by glass content, which its quantity reported in wet season was ٦٫٢٦Tons/day similar to metal content it grew up to ٩٫٠٧Tons/day in dry season, and the increment rate is ٤٤٫٨١٪. The reason behind of high percentage of metal and glass in dry season is supposed to consumption of soft drinking metal cans and glass bottles such as Pepsi, Fanta, Sprite, Dew and Rani, etc…., which they are available in the Iraq and the district markets. The average quantity of total organic matter surged from ١٧٧٫٥Ton/day to ٢٠٧٫٦٢Tones/day from winter to summer season. Since the most abundant organic matter composition is food and agriculture production, and both are subjected to damage due to high temperature during summer period which it rises to ٤٥ to ٤٧ C°. On the other hand, the quantity of plastic reduced from ٢٤٫٢٤Tons/day to ٢٢٫٤٤tones/day from wet to dry season. Moreover, a slight change occurred in the paper, cloth and textile due to seasonal variation. Finally, the total generated solid waste magnitude of the district picked up from ٢٦٨٫٣٧Tones/day to ٣٠٥٫٤٤Tones/day with seasonal change from wet to dry. GazaStrip, (Ahmad A. & Jehad H., ٢٠١٢) ١٨ ٣ ٣٫٠٠ ١٣٫٠٠ ١١٫٠٠ ٥٢٫٠٠ ٠٫٦٦٠ Cameroon, (Oben M. & Temateu Z.,٢٠١٧) ٠٫٩ ٣ ٠٫٩٠ ١٫٤٠ ٠٫٤٠ ٩٣٫٤ ١٫٠٥ Europe and Central Asia, (Silpa Kaza, et al.,٢٠١٨) ٨٫٠٠ ٣٫٠٠ ١١٫٥٠ ١٨٫٦٠ ٣٦٫٠٠ ١٫١٨ - Average global waste composition, (Silpa Kaza, et al.,٢٠١٨)  ٨ ٥٫٠٠ ٤٫٠٠ ١٢٫٠٠ ١٧٫٠٠ ٤٤٫٠٠ ٠٫٨٠٠ 



    Figure ٤. Average of Solid waste contents    Table ٥: Seasonal variation impacts and Percentage Average of Solid Waste Contents.  Solid waste Components  Solid Waste Contents (Tons)  Seasonal Effect Wet season (Ton/day) Dry season (Ton/day) change% Average (Ton/day) Organic Matter ١٩٢٫٥٦ ١٦٫٩٦ + ٢٠٧٫٦٢٥ ١٧٧٫٥٠٦ Paper ٢٠٫٣٣ ٠٫٢٤ + ٢٠٫٣٦٧ ٢٠٫٣١٧ Plastic ٢٣٫٣٤ ٧٫٤٢ - ٢٢٫٤٤٥ ٢٤٫٢٤٢ Metal ٨٫٩١ ٨٧٫١٣ + ١١٫٦١١ ٦٫٢٠٤ Glass ٧٫٦٦ ٤٤٫٨١ + ٩٫٠٧٣ ٦٫٢٦٣ Cloth & Textile ٣٤٫٠٧ ١٫٤٢ + ٣٤٫٣١٩ ٣٣٫٨٣٨ Total ٢٨٦٫٨٨ ١٣٫٨١ + ٣٠٥٫٤٤ ٢٦٨٫٣٧٠ Generation rate (kg/capita-day) ٣ ١٫١٠٨ ١٫١٨٠ ١٫٠٣٧٪ Metal ٣٪ Plastic ٨٪ Paper $ Cardboard ٧٪ Glass  Average of Solid waCstleotcho&ntents Textile ١٢٪      Organic waste ٦٧٪ 



                         Figure ٥: Seasonal variation influences on solid waste contents.  ٥. CONCLUSIONS: Recently, the solid waste generation has become a significant issue in the urban area due to urbanization, population, industrialization and economic development. The current study focused on seasonal variation influences on solid waste generation, and solid waste components of Ranya district in Sulaimanyah governorate, Kurdistan region of Iraq. The results of the study illustrate the significant impacts of seasonal variation on solid waste generation and some ingredients. It has been found that the total amount of generated waste in the district is ٢٦٨٫٣٧Tones/day, ٣٠٥٫٤٤ tons/day in wet and dry season respectively. And the average of solid waste magnitude is ٢٨٦٫٩Tones/day. Moreover, the average waste generation rate has been evaluated as ١٫١٠٨kg/capita-day, which is similar to the average waste generation rate reported for Europe and central Asia (١٫١٨kg/cap-day) and in Cameroon (Daniel et al, ٢٠١٢). And it is higher than the average of global waste generation which reported as (٠٫٨٠٠ kg/capita-day) as well as it is higher than some Iraqi cities such as Baghdad (٠٫٩٠٠), Mosul (٠٫٦٨٠) and Babylon (٠٫٦٧٠) (TasnimF.CH., ٢٠١٦, Sati M.&Taha A. ,٢٠١٣, and Ali Chabuk,et al., ٢٠١٥ ) . On the other hand, the evaluated generation rate is lower than Erbil cities which about (١٫٢٧ kg/cap-day) (Shoukr Q. et al. ٢٠١٩). The results discovered that the Organic waste is the most abundant ingredients of the solid waste in both period’s winter and summer which is about ٦٦٫١٤٪ and ٦٧٫٩٦٪ respectively. On the other hand, the least waste components are glass and metal which they are about ٢٫٦٥٪ and ٣٫٠٥٪ respectively.  ٢٠٠١٥٠١٠٠ Winter Season ٥٠ Summer Season ٠ Organic Matter Paper Plastic Metal Glass textile Solid waste Components Waste quantity ( Ton / day) 
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