l !; Geography and Territorial Spatial Arrangement n

University of Association of Geography
Sistan and Baluchestan and Planning

— Print ISSN: 2345 - 2277 Online ISSN: 2783 - 5278 of Border Areas of Iran
Presenting Integrated Waste Management Scenarios in Mashhad

Mohammad Rahim Rahnama'>!, Mohammad Ejza Shokouhi2, Reza Davari®

1. Professor, Department of Geography Faculty of Literature and Humanities Ferdowsi University of Mashhad, Iran.
< E-mail: rahnama@um.ac.ir

2. Associate Professor, Department of Geography Faculty of Literature and Humanities, Ferdowsi University of Mashhad, Iran.
E-mail: shokouhim@um.ac.ir

3. PhD student in Geography and Urban Planning, Ferdowsi University, Iran.
E-mail: rezadavari75@gmail.com

How to Cite: Rahnama, M.R; Ejza Shokouhi, M & Davari, R. (2022). Presenting Integrated Waste
Management Scenarios in Mashhad. Geography and Territorial Spatial Arrangement, 12 (43), 149-154.

(YOI htp://dx.doi.org/ 10.22111/GAIJ.2022.38404.2913

Avrticle type: ABSTRACT
Research Article ] . . . .

_ The increase in Solid waste has been generated as a result of rapid population
55"/%‘*2';’266’232 growth and increasing urbanization. A one-dimensional waste management
Received in revised form: system has had negative environmental consequences as well as increased costs.
26/02/2022 The Integrated Solid Waste Management (ISWM) model is one of the most
Accepted: effective ways to reduce waste's economic and environmental costs. This
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Publisher online: futures research sought to identify the key indicators influencing the Integrated
22106/2022 Solid Waste Management (ISWM) model in order to develop waste

management scenarios for Mashhad. The study's statistical population included
25 experts (Mashhad Waste Management Organization (MAP)) and specialists
(academic). Then, using MicMac, 10 indicators were identified as key drivers
G b out of 23 effective indicators. Possible scenarios for urban waste management
e based on Integrated Solid Waste Management (ISWM) for Mashhad were
identified by formulating 30 uncertainty hypotheses for the drivers using a cross
Geography impact matrix and ScenarioWizard. According to the findings, there were 59048

b possible scenarios, with only 5 having high compatibility and being more likely
to occur. The first and second scenarios, which received a total score of 167 and
149 as probable favorable scenarios, respectively, provided promising
conditions for the future of waste management in Mashhad. The third, fourth,
and fifth scenarios were identified as critical (unfavorable) scenarios, indicating
unfavorable conditions for the future of waste management in Mashhad. Finally,
the first scenario was identified as the most desirable scenario, while the fourth
scenario was identified as the most critical (unfavorable) scenario for the
advancement of waste management in Mashhad.
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Extended Abstract

Introduction

Economic growth has led to dynamic development of cities. It is predicted that three-fourths of the world
population will lead an urban life by 2050. Rapid growth of population and urbanization as well as increased
welfare and consumerism have risen the waste volume. Waste generation in cities currently occurs faster than
urbanization. Poor management of wastes has significantly affected public health and economy. Current waste
management methods mostly depend on the elements of the management system (collection, transportation,
recycling, and ultimate disposal), which lack the efficiency required to reduce waste generation and its
destructive effects on environment at local and global levels. A major concern of urban management systems is
to have an efficient and effective waste management system — a sustainable one that reduces waste generation,
decreases collection costs, increases recycling, reusing, and energy production, lessens the disposal of wastes,
is economical, and has the minimum environmental effects. One of such models is the Integrated Solid Waste
Management (ISWM) system designed to reduce economic costs and environmental impacts of wastes.

Study Area

The city of Mashhad, the capital of Khorasan Razavi Province, in northeastern Iran, has an area of 213 square
kilometers, a population of 3,001,184 and is the second largest city in Iran. A total of 2052 tonnes of waste is
generated in Mashhad on a daily basis, out of which 11% is source-separated, 18% recycled, and 71% disposed
of. A unilateral approach and a great emphasis on a single part of the whole waste management system is a
fundamental problem in waste management of Mashhad. Destructive environmental effects and management
costs of wastes are annually intensified due to the increasing volume of wastes and application of current
methods. In addition to proposing the ISWM system, this research presented scenarios by identifying
uncertainties and strategic driving forces affecting the future of waste management in Mashhad and by
developing best-case, worst-case, and base-case scenarios.

Material and Methods

This research used foresight, scenario planning, and cross-impact analysis, based on a mixed (quantitative-
qualitative) method. After examining library documents and consulting with the statistical population, 23
indices were selected as the main indices affecting the ISWM system. The statistical population measured the
indices based on their cross impact using a cross-impact matrix with a range from 0 to 3. Scores were then
entered into the matrix, and the cross impact of each index with other ones was examined using MicMac (a
foresight software). According to the index analysis, 10 out of 23 were selected as the key driving indices. To
develop scenarios by ScenarioWizard, 3 probable states (uncertainties) were defined for each 10 key driving
forces. A questionnaire in the form of a balanced cross-impact matrix was used to measure the significance of
these indices, scaling from -3 to +3 (-3: strong restricting impact; -2: moderate restricting impact; -1: weak
restricting impact; 0: no impact; +1: weak strengthening impact; +2: moderate strengthening impact; +3: strong
strengthening impact). Base-case scenarios were developed and classified according to the entered scores and
the analysis on compatibility of indices. Finally, the probable best-case and worst-case scenarios were selected.

Result and Discussion

The results showed that among all examined indices, population was the determining index in waste
generation; training had the highest effect; environmental pollution was maximally affected; and economic-
financial indicator and participation had greater cross-impact on the future of waste management in Mashhad.
Afterwards, the development of base-case scenarios indicated that there are 5 scenarios for future waste
management in Mashhad, with high compatibility and high probability of occurrence. In the said scenarios,
there are no incompatible balance effects, and the probable assumptions are compatible. The first and second
scenarios were identified as the best-case, and the third, fourth, and fifth scenarios as the worst-case. The
results revealed that realization of unideal uncertainties in these scenarios is more probable (52%) than that of
ideal states. This means that the worst-case scenarios are highly likely to occur in waste management of
Mashhad if the status quo remains. Therefore, realization of the best-case scenarios appears as a necessity to
implement the ISWM system in Mashhad since failure of each scenario prevents the realization of the next
model. Moreover, it is strictly emphasized to pay attention to some descriptors that have a strong cross-impact
in realization of the best-case scenarios.
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Conclusion

Therefore, Among the most important descriptors in realization of the best-case scenarios about the future of
waste management in Mashhad, we can refer to the following: economic-financial descriptor whose high cross-
impact compared to other ones is indicative of its particular significance, contributing in developing and
sustaining the integrated management system, establishing infrastructures and facilities for private sector
investment, providing sustainable sources of income, and reducing costs. In contrast, unsustainability of
financial sources and economic conditions has the highest effect on changing the priorities of urban
management planning for wastes, and increases the probability of occurrence of worst-case scenarios.
Moreover, the descriptor “training” plays an essential role in building capacity in, empowering, and informing
citizens; realizing waste management plans; increasing participation; and keeping the system sustainable.
Public participation contributes in sustainability, integration, and coordination of all stakeholders, reduction of
waste generation, and realization of strategic plans. Furthermore, authorities and citizens’ level of attention as
well as their environmental concern and awareness contribute in following and changing the consumption
pattern, developing strategic plans, allocating budgets, and collaborating with members of the ISWM system.
As an index determined by real goals, exploitation of a sound strategic plan was found to be highly effective in
increasing the ISWM system efficiency, preventing waste of money and time, and improving the quality of
services, system sustainability, and system flexibility in different conditions to achieve the best-case scenario.
Key words: Municipal Waste, Integrated Solid Waste Management, Scenario writing, Futurology, Mashhad
Metropolis.

References (Persian)
Ahmadi, J., Chalavi, S. (2019). An analysis of the impact of social capital on waste management. Second
international conference on Green University, Isfahan. University.

https://conf.ui.ac.ir/fa/article.php?Irld=11&cnfld=10

Ahmadi, N. (2009). A critique of and an introduction to the Delphi method. Journal of Social Science, Iranian
Book and Literature Home, Issue 22, Pages 100-108 .

http://ensani.ir/fa/article

Arasteh, M., Bagheban, A., Bagheban, S. (2020). Identification of key factors affecting urban resilience with a
foresight approach. Journal of Physical Development Planning, Payam-e Noor University, Volume 2, Issue
18, Pages 63-78.

https://psp.journals.pnu.ac.ir/article 7007 124f894a2805b1c6717d5385c6ece85e.pdf

Dadras, B., Raeisi, S. (2019). Modeling the waste disposal system emphasizing on urban wastes (Case Study:
Shahr-e Kord City). Expert-scientific journal spatial locational researches, Institution of higher education of
Jahad Daneshgahi of Isfahan, VVolume 3, Issue 2, Pages 70-102.

https://www.magiran.com/magazine/2664

Davodian J., KeyvanLoo Shahrestanaki, A., KhanMohammadi, A., Rezaee, M. R. (2014). Strategy evaluation
of urban waste management of Mashhad using SWOT model. The first specialized congress of urban
management and city councils. Sari. Iran development Conference center.

https://civilica.com/doc/271471/

Farzadkia M., Ghasemi L., Alahabadi A., Rastegar A. (2017). The rate of solid waste production in Mashhad,
Iran, 2012. Journal of Sabzevar University of medical sciences, Sabzevar University of medical science.
Volume 23, Number 6, pages 888-895.

https://www.sid.ir/fa/journal/ViewPaper.aspx?1D=269508

Hosseini S. M., Rahnama, M. R., Shokohi M. A., Kharazmi O. A. (2019). Explanation of scenarios to
achieving the green city in Mashhad, with an approach Futures Study. Geographical planning of space
quarterly Journal, Golestan University, Volume 9, Issue 34, Pages 17-36.

https://civilica.com/doc/1029572



https://conf.ui.ac.ir/fa/article.php?lrId=11&cnfId=10
http://ensani.ir/fa/article
https://psp.journals.pnu.ac.ir/article_7007_124f894a2805b1c6717d5385c6ece85e.pdf
https://www.magiran.com/magazine/2664
https://civilica.com/doc/271471/
https://www.sid.ir/fa/journal/ViewPaper.aspx?ID=269508
https://civilica.com/doc/1029572

Geography and Territorial Spatial Arrangement £ 152 Vol. 12, No. 43

Khajeh Shahkoohi A., Khoshfar Gh., Negari A. (2015). Evaluation of citizen participation scale in household
waste management. Case Study: Mashhad City. Geography and territorial spatial arrangement, Sistan and
Balochestan University, Volume 5, Number 15, Pages 215-232.

https://wwwv.sid.ir/fa/journal/ViewPaper.aspx?1D=254878

Kharazmi, O. A., ValiPourami, M. (2013). The comprehensive management of urban wastes with emphasize
on systematic origin separation of waste. Case Study: Sari City. 5" urban planning and management
conference. Ferdowsi University of Mashhad.

https://www.sid.ir/Fa/Seminar/ViewPaper.aspx?1D=29081

Kohansal M. R., Zare A. F., Baradran M. M. (2015). Data mining and analysis of the citizens’ behavior
towards the source separation of waste project by applying c4.5 algorithm of decision tree. Case Study:
Mashhad City. Journal of geography and regional development, Ferdowsi University of Mashhad,
Volume 13, Number 1 (24), Pages 133-155.

https://jgrd.um.ac.ir/article 31239.html

Mashhad municipality (2019). Annual report from Mashhad waste management organization.

https://wmo.mashhad.ir.

Monzavi, M. (2005). Scenarios: the art of strategic conversation, Written by: Van der Heijden, Kees 1% ed.,
Tehran: Defense industries’ training and education institute Press, Foresight center of defense science and
technology.

Rafiee, H., Shahnoshi, N., Rahnama, M. R. (2013). Study and ranking of urban regions based on citizens’
participation in origin separation of waste by using several criterion programming (Case Study: Mashhad
City). Geographical Research, Papeli Yadi, M.H, VVolume 28, Number 2 (109); Pages 195-213.

https://www.sid.ir/fa/journal/ViewPaper.aspx?id=234410

Rafiee, R., Salman Mahiny, A. R., Khorasani, N. (2009). Environmental Life Cycle Assessment of Municipal
Solid Waste Management System (Case Study: Mashhad City). Journal of Agricultural Sciences and Natural
Resources. Volume 16, Number (SPECIAL ISSUE 2); Pages 208-220.

https://www.sid.ir/paper/9110/fatdownloadbottom

Rahnama, M. R., Kazemi, Kh. (2012).An strategic review on Iran local management of urban management,
emphasizing on urban waste (Case Study: Mashhad City). Urban Management, Iran's Municipalities and
village administrators, Volume 10, Number 30; Pages 307-319.

https://www.sid.ir/fa/journal/ViewPaper.aspx?id=188727

Rahnama, M.R., Maarofei, A. (2015). Scenario planning in urban and regional studies (Concepts, methods and
experiences). 1% printing. Research center of Mashhad City.

RashidiArdeh, HA., Khazaee, S. (2016). Identification of strategic factors affecting the future of banking
industry. Management and Development Process, Institute for management and planning studies, Volume 26,
Issue 3. Pages 71.104.

http://imdp.ir/browse.php?a_id=2395&sid=1&slc_lang=fa

Saberifar R, Shokgozar Abbasi A. (2019). Technical, economic and environmental assessment of electricity
generation from solid municipal waste: Case of Mashhad. Quarterly Journal of Energy Policy and Planning
Research, Ministry of Energy, 5 (1) :169-195.

https://www.sid.ir/fa/Journal/ViewPaper.aspx?1D=541849

Sepehr A., Biglar M., Safarabadi A.(2014). Prioritizing suitable locations to domestic waste disposal
considering geomorphic criteria. Geography and development, Sistan and Balochestan University,
Volume 12, Number 34; Pages 139-151.

https://www.sid.ir/fa/journal/ViewPaper.aspx?id=211496



https://www.sid.ir/fa/journal/ViewPaper.aspx?ID=254878
https://www.sid.ir/Fa/Seminar/ViewPaper.aspx?ID=29081
https://jgrd.um.ac.ir/article_31239.html
https://wmo.mashhad.ir/
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=234410
https://www.sid.ir/paper/9110/fa#downloadbottom
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=188727
http://jmdp.ir/browse.php?a_id=2395&sid=1&slc_lang=fa
https://www.sid.ir/fa/Journal/ViewPaper.aspx?ID=541849
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=211496

Vol. 12, No. 43 Geography and Territorial Spatial Arrangement [J 153

TishehYar, M. (2011). Foresight in strategic studies. Tehran: Research institute of strategic studies.

Zalei, N., PourSohrab, A. (2017). Regional development foresight with emphasis on combined scenario making
and SWOT analytical model approach. Case Study: Gilan province. Journal of Spatial Planning, Tarbiat
Modares University, Volume 21, Issue 3. Pages 189-220.

http://ensani.ir/fa/article/377545

References (English)

Bartholomew,K.(2005).Integrating Land Use Issues into Transportation Planning:Scenario Planning:
University of Utah, College of Architecture & Planning.

https://collections.lib.utah.edu/ark:/87278/s6qv44kf

Garnett, K., Cooper, T., Longhurst, P., Jude, S., & Tyrrel, S. (2017). A conceptual framework for negotiating
public involvement in municipal waste management decision-making in the UK. Waste Management, 66,
210-221.

https://www.sciencedirect.com/science/article/pii/S0956053X17302519

Greene, K. L., & Tonjes, D. J. (2014). Quantitative assessments of municipal waste management systems:
Using different indicators to compare and rank programs in New York State. Waste Management, 34(4), 825-
836.
https://www.researchgate.net/publication/259917066 Quantitative assessments of municipal waste manag
ement_systems Using_different indicators to_compare and_rank programs_in_New York_ State

Grzesik, K. (2018). The environmental impact of municipal waste management systems. In E3S Web of
Conferences (Vol.45, 00020).p8.

https://www.academia.edu/52579756/The_environmental impact of municipal waste management systems

Jouhara, H., Czajczynska, D., Ghazal, H., Krzyzynska, R., Anguilano, L., Reynolds, A. J., & Spencer, N.
(2017). Municipal waste management systems for domestic use. Energy, 139, 485-506.

https://www.researchgate.net/publication/318782741 Municipal waste_management_systems for domestic_use

Mahajan, S. A., Kokane, A., Shewale, A., Shinde, M., & Ingale, S. (2017). Smart waste management system
using loT. International Journal of Advanced Engineering Research and Science, 4(4), 237122.

https://ijaers.com/uploads/issue files/12%201JAERS-APR-2017-35-
Smart%20Waste%20Management%20System%20using%201oT.pdf

Mamadzhanov, R., Zakirova, Y., & Umarov, M. (2020, April). Municipal Waste Management in Towns of
Switzerland: a Foreign Ecologist's View. In E3S Web of Conferences (Vol. 169, p. 02010).

https://www.mdpi.com/journal/sustainability

Mesjasz-Lech, A. (2014). Municipal waste management in context of sustainable urban development. Procedia-
Social and Behavioral Sciences, 151, 244-256.

https://www.sciencedirect.com/science/article/pii/S1877042814054652

Morrissey, A. J., & Browne, J. (2004). Waste management models and their application to sustainable waste
management. Waste management, 24(3), 297-308.

https://www.researchgate.net/publication/5391371

Mwangi, M. W., & Thuo, A. D. M. (2014). Towards conceptual and theoretical foundation for identifying
problems, challenges and mechanisms for municipal waste management in developing countries. International
Journal of Innovation and Scientific Research ISSN 2351-8014, Vol. 2 No. 2 Jun. 2014, pp. 230-251.

https://www.academia.edu/30959234/

Perrot, J. F., & Subiantoro, A. (2018). Municipal waste management strategy review and waste-to-energy
potentials in New Zealand. Sustainability, 10(9), 3114.


http://ensani.ir/fa/article/377545
https://collections.lib.utah.edu/ark:/87278/s6qv44kf
https://www.sciencedirect.com/science/article/pii/S0956053X17302519
https://www.researchgate.net/publication/259917066_Quantitative_assessments_of_municipal_waste_management_systems_Using_different_indicators_to_compare_and_rank_programs_in_New_York_State
https://www.researchgate.net/publication/259917066_Quantitative_assessments_of_municipal_waste_management_systems_Using_different_indicators_to_compare_and_rank_programs_in_New_York_State
https://www.academia.edu/52579756/The_environmental_impact_of_municipal_waste_management_systems
https://www.researchgate.net/publication/318782741_Municipal_waste_management_systems_for_domestic_use
https://ijaers.com/uploads/issue_files/12%20IJAERS-APR-2017-35-Smart%20Waste%20Management%20System%20using%20IoT.pdf
https://ijaers.com/uploads/issue_files/12%20IJAERS-APR-2017-35-Smart%20Waste%20Management%20System%20using%20IoT.pdf
https://ijaers.com/uploads/issue_files/12%20IJAERS-APR-2017-35-Smart%20Waste%20Management%20System%20using%20IoT.pdf
https://www.mdpi.com/journal/sustainability
https://www.sciencedirect.com/science/article/pii/S1877042814054652
https://www.researchgate.net/publication/5391371
https://www.academia.edu/30959234/

Geography and Territorial Spatial Arrangement EJ 154 Vol. 12, No. 43

https://www.mdpi.com/2071-1050/10/9/3114

Plastinina, I., Teslyuk, L., Dukmasova, N., & Pikalova, E. (2019). Implementation of circular economy
principles in regional solid municipal waste management: The case of Sverdlovskaya Oblast (Russian
Federation). Resources, 8(2), 90.

https://www.mdpi.com/2079-9276/8/2/90

Pomberger, R., Sarc, R., & Lorber, K. E. (2017). Dynamic visualisation of municipal waste management
performance in the EU using Ternary Diagram method. Waste management, 61, 558-571.

https://pubmed.ncbi.nlm.nih.qov/28161336/

Salau, O., Osho, S., Sen, L., Osho, G., & Salau, M. (2017). Urban Sustainability and the Economic Impact of
Implementing a Structured Waste Management System: A Comparative Analysis of Municipal Waste
Management Practices Developing Countries. waste management, 4(1).

https://www.macrothink.org/journal/index.php/ijrd/article/view/10005

Sefouhi, L., Kalla, M., & Bahmed, L. (2014). Assessment of different methods of treatment for an integrated
municipal waste management for an Algerian city. Management of Environmental Quality: An international
Journal.

https://www.researchgate.net/figure/Integrated-solid-waste-management-model-for-Batna figl 263287234

Tanatanee,S.,& Hantrakul,S.(2019).Municipal Waste Management Challenge of Urbanization: Lesson Learned
from FROM PHITSANULOK, THAILAND. Geographia Technica, 14. pp 39to 46.

https://www.semanticscholar.org/paper/Municipal-Waste-Management-Challenge-of-Lesson-From-Tantanee-
Hantrakul/9c8a09d29adda9cda6ef4c50b33a95414c6d27dc

Wilson, D. C., Velis, C. A., & Rodic, L. (2013, May). Integrated sustainable waste management in developing
countries. In Proceedings of the Institution of Civil Engineers-Waste and Resource Management (Vol. 166,
No. 2, pp. 52-68). ICE Publishing.

https://www.researchgate.net/publication/237076750 Integrated sustainable waste _management_in_developi
ng_countries



https://www.mdpi.com/2071-1050/10/9/3114
https://www.mdpi.com/2079-9276/8/2/90
https://pubmed.ncbi.nlm.nih.gov/28161336/
https://www.macrothink.org/journal/index.php/ijrd/article/view/10005
https://www.researchgate.net/figure/Integrated-solid-waste-management-model-for-Batna_fig1_263287234
https://www.semanticscholar.org/paper/Municipal-Waste-Management-Challenge-of-Lesson-From-Tantanee-Hantrakul/9c8a09d29adda9cda6ef4c50b33a95414c6d27dc
https://www.semanticscholar.org/paper/Municipal-Waste-Management-Challenge-of-Lesson-From-Tantanee-Hantrakul/9c8a09d29adda9cda6ef4c50b33a95414c6d27dc
https://www.researchgate.net/publication/237076750_Integrated_sustainable_waste_management_in_developing_countries
https://www.researchgate.net/publication/237076750_Integrated_sustainable_waste_management_in_developing_countries

—— T

-~

0 SIS T 3BL2

G d P 7
YYAY-0YYA :,t,/":/u: Freo-YrvyY dbit
v vy

e &

Ao g ilow 4 1LY Co o (S99 3L

Y .Y W (. # g
Goglo Loy o (2eU slixl doxo o Losd y pus joomo

dm,"j_’v Je

RV

ebilominny g p1 0 s 49 (GARIST (5,55 g Wilowy Sdgi (381 1 pie (ol e 9 Conmor 0Ll
Silomiy ez )by pao (951 camlonds asy 38 (581 g (oot § (o 5 Ol 51 4y o
1 g Wilomuy < prime goluasdl glaay 3o Ghals 50 F3e lgSl ( ycawlio I (ISWM ) sl
S sl Ll 315k 51 (ByFrouisl 0,59, b axllls (3l 3950 Hlowdas ukilowmy (anxo o §
Ailoumy o 100 (595 iy S Low (g (SLwly 58 Wil A2 )Ly Cu ke S9N 2 Fgo S
Gl 3 o bojlow) byl 51 45 YO Jold o iy g ylol Amols .alonds ploil dgplin pipid
Jloss L G s (Ll 550 (a3 Ll TV (om0 51 (g il ((£BIE510) plaasito g (Moo
Cbdpac (58 Ve (gui bl (sl oS Sl ply lsiedr (ASLE Ve (oS 1 38le 55
g2 sl (Ll 4y 03,132 992 3l 13810 55 9 Jolito 51 (s yilo 31 ooliinl b ol o)l pliey 512
a1y diloany &z )LSG ok 551 (bl el e Wilowny S e (59 i Joioro
Ea8g JLoin! g YLy (6, 5hu 51518 53 ,bow & Laild 45 5,15 5929 Joioxo g3 )bow O FA (g ls wlul
aogtlo Joixo g )l plag—ea 1FA g 1PV jLitel £gommo b pgd 9 Jgl (g2 b didtud il
P pgw SLg )b diBd (o0 L1, eiluo poed dilownny g ke Bual (512 1 (slowdaS ylgunel bl 2
e Wilaminy g 300 8iaT (51 emslinl Loyl s (555 (oglaoli) 1oy (slogs L yfgie & o2y 9

L G Ao

lailaio— o bl g Ldl i
1F ) ol FY 55l

Ve /NS il e du,b
VFeo NV /oY 16,5550 &)U
VR[N 1 pdy )b
YFA-IVA : Slxio

AT
SIS TV

¥ ety i

Ao £

iguals’ sleosly

A,y o ke (e ilouny
(=R ool ol ilomw
ene eSS ¢ )R g3 5 Lo

doddo

Jls 30 48 Elosd i iom 45 Conl Jb 50 ol anslond oo (sbigy dmmags 0 ot (solatl o iy

e )l (5 (Pt Y S g 0 Sy (S5 b Lare 50 Gl Sunex )l an Y00
Ay (S s § Camraz 2o o Ol (MES]asz-Lech,2014:245) sq; aalgs> (6 s Co pde pllas sla 2l

adgi i ol Lo o cwlonds Wloman (5538059, ddei 4 youie ¢ 0,58 pan g 0B, maw iol33l ol e
bz 4 ]) Caslanze 6l wilony o Gl sl (odi el 08 Oliee ) Sy da gl )3 dlowny
Cnlai 5138 slamdl § egae Codligy wadlw o 0l OlSU dadilony s o paw CasloassS

(S 3laem) Ca pae piwmw yolie  Cdél ilons Co pae sla g, (Tanatanee & Hantrakul,2019:40)
el g adly adss mals o p3¥ (garells ojg el a5 (98] aiies (S (L5 89 5 8Lk 5 Jais e
5 & ,18,95  (Greene & 0njes,2014:826) o,los 1) Slaz g Ao mhaws 10 S oo o] (0,50 L]

rahnama@um.ac.ir
shokouhim@um.ac.ir
rezadavari75@gmail.com

(J,.’..m.a 5M5:) VW .‘5..:5.))5 P CWeKY “siLm.‘»l 'ag.l.c 9 «DL:{&‘ PRCA K ‘Léb.» ‘5&)9.»7 05; wluwl -
in ¢ 9 35 oL Sl pale 5 ludl suSiils (Lidl yror gl 09,5 buitils —¥
Mo o w9 8 oGNS « Sl pgle g Wludl 0uSLUSID (g je (530 40l 9 Ll yior (6 5555 5590 (ggomiudils -


mailto:rahnama@um.ac.ir
mailto:shokouhim@um.ac.ir
mailto:rezadavari75@gmail.com

BY oyl op33lsd Jlo NF0) oyliwsls

VOF B (ol dibaiie— (5 pguds Glslol g Lidl 3

39 )50 sloidy S b o e slapllas o Lol Slegdge I (o e 5 ael )l dilony o pie pias S

8l Glie SRl e slrer Az SalS s alS sln il st SO Wlsn oS sl 5l

ol ;L g adl abls )0 et aslor ln Ty Wby (B0 mals 5 (655w wazme 2Lk il
Candy S b baygaS 5l s bons (Grzesik,2018:3) wil Jolos 55 o) (aseecans s 3l g dd pods g ie

b (69,509, b (o8 slaanl b st il waz (L5S5L iy laailony 4 Az g D500 5 9520
(Dri et al,2018:2) aslas) iy (6 0—b sladilons o pin 0 Glal 5 zel> 7 S 05 Gl o
Sl 5 golatdl ladisa malS cqz e a5 col laby, 5l (S0 (ISWMY) Silewsy &2 L0 2o pate Jus
Cwloals 2l wilawy Co o shorecan

5 Sl Jold 48T Sl il slaaiz -) daload S5 me (i a5l bailony 42 LS o oo
Simatalip g S poe sl e o Jlamgolail Lyl 5 g5 (slacs 5L 5 (5595 eaid i by
Sdgs eadlj adgi (alS: Jold s polie -V sl (a8 g celodzl Laulyh (9 g Sl (535081,
waze saliiul g (ol (JUl g S Jen s yglanr (e 5 SSi) adyl (g3l 33 (53l po call;
Lancs o 0) 58 S ot Jalis Lagme e Lgie 5 oladicsd -1 .53 5l aws slacdlye 5 80 «28b3k (i3l
Jold 1) (o) 8 9 (o) (ogat Gitu (g o (ag—as laplesle g leipd e slaog S (lacdgs
&=l 5 2Uls Siali 8l il sly (Lo uSs 5l (s ,So,ge b a5 cusl (50,505, caz ) LSs Sy 05 o0

plos a5 Jos (Mahajan,2017:93) auS ablie (g i (sdilony o (inl38l sl il b Wlgh co ¢pivm

alslys Lo iSs 5 plasied plas 5 23 b st 2L 3L LB lag)] Sl 1 Sl o 1) (5 (sloailony
e g solys (b (solaidl ( cloix] sla asli o 8 slul 4 cnl cotuw o)lo o ) wilawy o e
SeF il 9,805, So plemed Gl dawg Sz po g anlls )0 qea b hlie bLI) )0 5 4z )LSs jsbay |,
B0 wilony Cupae Lo tlls 1 s0p e a5l (6t aale slasiloay Co i sl enso

b s o Jline LU 5 550 o laiiod Jlad o, LSem amy a Sl it Slagsli 5 28 slocslo
i 2l Slaal (Mwangi & Maina,2014:248) s jlo iy 75 S95l3 g (ol (g0l ¢ cloi>]
Sl 5 g oz soliil 5 Bl igrie 5 a5 RIS 1l S le whes sl Sy e dx LSy
(Silmsindsn 5 Sl Vb (590 e s sogat it Sullad 9 SIS el 8 Jlhke Gl Gl ks 5]
ol ailony 8las> 1130 ¢ 280 g e ) slacaw! jrals (gjlucasd b

Cpabbpae S 5 pinbyiS a8 el loasls ) sl wileny B2 LS Co s i shal o5 T
&y ool yo aS SYlaiol aSl (it <o Byo 4w ) ol 5w 45 5] (sl ol diejls e
SroS= 3l g mSo e L gyl bl 5l el a8 46 ) )l (g, il (alogy Lo cans oo

S iy SUBGl Wl o wgazme J 7S S g il B e S po b ) &5 ean] Jleil Ll sl e asls
JEPNEJNE Slagl e =) lead Josas (Lol ddlse an jllagy L aes J13 (6548 o e L3 o
5 loal)d o laiicsd S )l 5 atiad Slpanis o 45 A o2 Jelse ol pi) K0S

! Integrated Soild Waste Management



BY oylad Y Jlo IFe) liwsls VOV D (ot il s sbel Ll

GalS ;olie cmldane -V i bolos] Goles s s -V ‘(as)l:x?‘so,g’i: e dalyy (ol
( Bartholomew,2005)
lomy Az )lSs Cupos Joo 0 405 5l Lo asls dow b (o )Sig 5l (g 5 (ofroa] Slalllas

=23y 3 G50 b oS 5 a5 lapucnal 55T Bus b 1) Goeails B Saele (55106l eia Ailg5 oo
slocaahionce 5 b Soomy (Ol psd dad (9,0 5l (oS lpinn log s olulid 5l L ddacaie g plais
ST ol 35 o s ally 05 YO g, Bls 5 505 o5 538 ppalin ¥ L amar b s
3L coadadgs slasiloms JS 5l canloass o gl 4 u-’ ATEAN - Jolre agice et gaudes dby IS AYAA Jle
o= FATAMY Jlacie ol 5hcaul 5 APYSE o dlj g o5 A0 QY Sliw Lo dilews o3 0FA-AY S5
Ao OY.YO 30> «sadgs dilowy JS5 o)l 51 el St AL o5 AFY A g (g 2ldé0lge dilony) 5 AL
e e 5o 5 A5 0y Adlie) GeSilos 5 )5 T e i e (sl AL g Al el 5 wlony (]
YA ‘T_\_,.aj S8 o, VY eaiad sl gladileany S 5l e jods Silowas o i ail 3 50 Lol u-: YYYA
Ol 8l elwl g Lo oo b Billae (O YAA cwo ylojles dalijlol) 0 oo (80 duoy0 VY g L5k sy
Sy SlyS 5 YO 5l G o0l Jlow Ve (b agtie 1B 5 s Al olie Jletol call; BYL
50 &Sl 5926 g Wilomn gl ey sleixl g (golai8l sla oLl (YT VAN (55 Ss g 86 mlo)
(Bl g Lei)) (gome OIS (65m,80l 9 00l 90 cilonny o e g (el S e Slojle )il o
Copdme AS a3 L alaly 0 03Y BB 5405 (s0dgh wlomn CuisS 5 unS 5l 580 clibpas (1T
2 AFNYN (LSen g LSol; 8) (alal cilas 5 (o0 pae uilad ans (&S jLiopac (jlaig el Jawgs
ozl eilomu Cap oo Sl pians S5 5 it SO s 350 1 Baes 5 (Ga8SS (5,55 ¢ som el
9 4—”)) '.\_Js.: U’“‘"")‘ﬁ‘ 4 9 A_;j) l—l (A\Y’ﬂ\ﬂ cul_nbs‘é) w‘oés.i “\W s.\JLo-mJ w).h.\.n ) ‘SA-A-’L&U‘ ‘SLQWT
C;Jo (_gL_.QJ_?L‘o 3O Ppasd Lfbd.al.o.w.o QSMW"’) ‘Sa.:J?u )b] 6JJLO~«.MJ Co pde ‘_sJ.tﬁ (_ngo?.».m )| (5]5°)'€f
bbb Bl 5l cdbd ( cagoe BET (iol38l 0l dalss 7,5 (6 ,ad Copde J S 5l lailews o poe
3 g0 s (V- FAYAY (] LS g (28)) 008 pa0 (65,5 29248 po dodis s alS Ao daaileny
A=>g5 ;ol_e‘.iﬁo),a LgLCbog; W_QJJG )‘ (59500 pps €93 L§L‘°L§)5b-é 9 6)?5"1’ L o‘).o.b d..é).m...s UML 9 A_:‘r.Q.?u
Comas Ay (S s s ppde 35,509, st clddilony 31 (g0l ,0 olie 0 gy o Jlail ol solaidl slaacs a4
058 o yg e 5 (el ) Sl Ll gz o Wl e Gl 5 a4z, lSe Cu e Jae S (g
A.Q_..wo A.sl.o_w.: w))&ha S\A—A-’—‘ 6‘)_: LS’LQBJ)[A—MJ d..‘> LQLP}LM Q.J"‘ s..A.>L.w 9 J.A.l?u wl.w‘).a -Y Coiian



BY oyl op33lsd Jlo NF0) oyliwsls

VOA ] (o) diitaine— (5 pguds Gilol g Lidl 3

EJ._A.J = )Jé_/a 60)_.&:‘) Lngu‘)_m.u 9 L&)u...x.’aﬁ'ab\.c ‘Lbj.:)l...m G:L.ul.u.u cw.bsf U"‘ )‘ Bus T )B@JJls
Sl SO L cashdpae byl i o wlgn o5 cunl ol asls olulis bl ;o Jiegh (pnl &g 0
s g ) Sl s W51 ) wilews G pow pllas LS Le  cisu Jolad ¢ (pidu Sl qplaio 5 laul
lomy S e (o) 2 Stz y3 (5 5 (5D (25 5 e, 5l gl (nl 5o &5 Sl Gl b iy L
5 gl g Laa sl ¢ by, ,dai 51ty ol cplply casload colaiul qpgeo sl alis oy yiion sl oolaiul b
oais ] 8,l,0 Hawiudil ¢ dgiean| ) il Cusall jlaw Wiy o 295000 T (5651 b wilomy Co ppie oy
u.))_’w_e,c ] s.)j.Ua.a 6‘0'-\-*-’T L ‘S:L...MJJ )j.la.uod.: ).....:.: JL?U‘ Lg‘)" (5)‘)-" 9 (V? ARYA 4‘5")9 9 oo)| M))
loan3 ol (il dajluilaiar qoge Gogins sy 2 55 503 b onial 83150 S50l ity (2T 5 (6505 o
50 Jlsd oS ) Lie b9 5 0 loBan sla iiSTy « olieS sanT adly caoles o 2uSTy oylej slel ¢ s Sl
o slmoa T o agioasl ;o (V7 AYAF (89,00 5 Loid,) Sl (5,05 ol g0 o351l S5
5 5= (3990 3l 0a ] gy el (s 00 S L 5l JelS jgbar o] sl 38 Wlg e (00
aly Hlogisseas b 3ams 4 o i slog s 5l atws ] sl Cualadaae sl )l GIs A5 )0 1] LolSS
pos kS (3 2Vl bl L Wil 3 pas by 3RS ogas p iy Sl Ol 5 w5k s Jelse ple
OV YN (gg50) 95l o)Ll sl bt g Vs o8 (09 3l i iy (e 40 45 Aliad Coalab
Ol Ea—o90 S gadS Jolge 5 oyl i 5,0 a5 sie SbalBas b balgs wonl slbcaakisae
Loy, ams )l 8 15l cov 1) eadse ol sanT wilg o ol ol G0 Glatundy | So e wisd
sy, aS aiws ole g, abline slo fdow )...,L. Sl Sle g ablite slo o p e (5, B50an]
OFY AT hais) aiS oo ol | piaaw o 50 b ke (o daslgy 5,500 5 Sglite slas Shee L5
oled il opl oS Lo lacaabbpos 5 (cuo i B polic LB jo 1) sanT B osls 5L s 1l 4 o5 a0l
slooa il s (9,0 5l pnin (BBOLS g aniS o paal 4|, Sl slaoan] dag )l .oxiws lag L
PRSI URPR WL gREP RGN b SR W I WY -l FUE S0 g [NV U P X VS SUNOR S SUNS DU Y VI EORIIN CLO- N O
O ygods gy jlw .aisS o oolatuwl Gawaly 381 )0 bacaaladpns ade Jpd jolaieds o liw 5l oLl
Sl ]y ALy s ouiT 5l 05 G el i oo Gtales |y eunaT s Gl 5 S50 sz sy
S o an a0l gyl g, oo ledas o] 5l S80S slacaasy g ledl 4 ocisuaks 5 pssbele
Loty anced Lagl (3,50 58 sl Olnoe 5 Ol 40 S g lim Bl 2 iyl Sam o8
el s S 55 slacemdlyy | €y gn slacumdlyy & lo] slags ity o 59,5035 5 €5 oy
N8 o)) 0550 Joizme slmea il g (50,5 ;5L slaoanT ¢ Son slaoas| o duw gy luw a5 )0
u,u)‘& )‘ ))‘)_9 9 &m L..\.o.c u)}m d.w o..\.»..:T o \-\J‘g.’LsA &S Sl g)SAA 6L°M-‘-’U95 ‘US.M Lgl.ﬁbod.u] \)J.Q"sn



FY oslods Y Jlw AF4) Lol VO T (o aiilaio — (5 yguds Gslol g Lidl i

59,08 099 ool ) byl j5eb (el ity (lad (ils (bl 487 o5 5l slaoasT .l (590 y0 le g
50 ol s 35 Yiaisl as eleoa il etz slasaul e iy dab 2l g Jgol p ulaio
5 99550 o i sllas By lsieas (50,555l 5 Jatomo (San gloosyT 5| oS 5 conil (6l (cmmgise Lo

VAT (S35 5 00,1 ap)) sgu oo
5 C)l8 LansS ceuloas plonl slos S Slilllan by So e (pgas ;s i e 5 (5 2 (5950
oo sl (8 sl Uil B o a8 o) aml (pl 4 (LSSl o iagh LYY Jlo o o) Sea
Ul s VL )i il cannlr celiazal Lyl 5 cagas o Lo b I3l Conss canslin Loy
(S5 yAelip Bid; 4 4 5D sloilony 2L Sy e (gl b o)lSen 5 T o phe lan YT
Y0 gl o (I sp g o Ky iid whs g 43 Suslibge Jalse S5 Lin 5 35900 ¢ alST oSl
el 1o e5  SYL Coenl 1 laai 68 S i S cptnw (55I0L 5 del> slaailany o o Sge Sl
NERESE W AR IRICHTRVICINNPLINWPEICORN PARCY Y RS E VAN g fd&.wj)f Laj,bl
Sl o pde oy VeV Jlo o oSen o PGgiliaas Glog, bl 4oty e o IS (e on )
5 9553basms ol 5 99 gmdly3 (5 Ceslons Slgiing Sl sl gyl 2yt e Sl
p—ad ool slaadl;y o o sl 35290 Fliwl wilyjou 50 Wlowy Cu e (wyp LY VA Lo o
VW Jbo 0 aS Gl p 50 05305 a0 |) (u3lar CS g 5 6550 0dgs @l (B s o9 slso
PP FCENPE SRR PSCT I PYRPIVILINT PUNPRCHUR VAP FUCTITONE B || 0 B N O SN PSRR A

e Joe n e Ol Il 5 4zl Jae 5l lapladl 5 e » g2 BB gite 3l 00
(2o 9,505, Lol ol 5o (6,0 Wlewy o pde 3 Slas () n LYY Lo o AQ‘)&‘-“’ 5 55 gyl o
L adion (3 ooyt slaally ao o PY A0 Jlu o a8 Jjo el 6550 9ddsi 5 550k alie 4 (e,
FE VR RPRT-YSIRRLIW AR VRS- RIRW-SK /NP VI R S| WSRO RV-P ] [ E 31 L VPG SWOump s KV PR WP Ed
Al (5t oy S 55 golaidl bl 3l bl 5 Lol Ldss Y404 Lo 5o
S pte B LS5 g el S (65 S alge 51 (S0 wisalasdl Gals s (osiml ey, | LIls g
Jome s aseiie i bl Yoo ¥ Lo jo " gl iz 3 comyze o> 5] dawgs a5 lanlllae o 39y iy
A pals LU o 5 plojpea |y (eloizl g (golaill ( ameconj slaasr b gl wlewy o o
G5 odle by 5 a2 LSs S pote i 4 nl T oS 5 sllugy g sl YNV L s 0,5

! Kenisha Garnett, Tim Cooper, Philip Longhurst, Simon Jude, Sean Tyrre
2 Linda Sefouhi and Mehdi Kalla and Lylia Bahmed

®Hua Li and Peng Li

4 Katarzyna Grzesik

SRoman Mamadzhanov, Yulia Zakirova, andMykhadi Umarov

® Jean-Francois Perrot and Alison Subiantoro

"H. Jouhara , D. Czajczy_nska H. Ghazal, R. Krzy_zy nska, L. Anguilano,
A.J. Reynolds, N. Spencer

8 R. Pomberger, R. Sarc, K.E. Lorber

® Juliia Plastinina, Lyudmila Teslyuk, Nataliya Dukmasova and Elena Pikalova
10 sverdlovskaya

11 A J. Morrisseya, J. Browneb

12 Oladipupo Salau, Samuel Osho, Lalita Sen



FY 0 yloh cq03190 Jlw NF+) lounls

Ve T (o dibaiso— (5 pgud Glalol g L3

Sibwdrinte 53 9 9500 Jold 1) dlge (b3l 5 @l 3 (2524850 anyslarzme 5 (agee Cublag 1 Sl
Sl e o lLlSes g o, WYAY b jo ol cwleol i lauly drngy g Wl o golazdl (590 500
Dl 5 Sl 31 51195 52 ¢ig e S5 JLn Gl i s Wiy SUSE 5 (g e S L
Slomay Zupioe (3l o jo G255 LT Jlw 1o () 5 (o0l 20,00 (bl (25wl )57 5 59,
it s bl 5 el y e bl e 5 alST GB35 % 1550 )
o ;S sleizl Bl 55U (pgad WV Jlw 10 (sdlzr 5 ool )b 1) ale L o it
el ot el sla il 1 5o Loy 535 sloiisdgions 5 39usS il a5 gy Ll by
Jw 59 ohlen 5 JlacgS aull iy sogee (i ¢yl 0 <5 Lo 651 0 wilgs oo (sloiz] dbe o oS
g 0iBls 5y CAS o oSl bl ageiin 408 50 Wiloy S8 jo (M550 ,18,) Jolod @y o2y 0 1TAY
VAT Jlo 50 (ooslhndls 5 (s0olsm b aseine IS ST (a3 li (n e Olyiear olaigned a8 5 oS Lt
33 Sl ST (555 )b Gl el oo S Sl 2 5 0t Sladlony ol o e oga 5
288 50 RaSu b BT o ) sl 5l Glasgeme w5 ails S5 )5 5 (255l (s 5,40l
=) oyled B 0l 18 Gl (il 5o ws9, plelyt sl 55 50 s 1l ) Jog ) 9 Wesld
5423 V0 ol ()0 9 adBo ¥ g a0 0% ol Jsb ;o (el (nl (asdllas 350 8350000 CuaBge
S lem o bl sl Ol jslite o (regd «Emlie @0 SogkS VIV L gt 0)ls 1,8 ad 8o FY
3950 Jlediy Olnl Cumez 0l (o9 clamoz YL VAT L ogein WWAD Jloo (s 5 (o5 (so5ee
G5 AT o Kan g il

Se 280l S9°320C S0l S0 400°L SUaavl
A > re e i

W2WUN

T
40N

£
£ &
&1 8

»

F |

\ £ 1§
2

b
&
3 P

2

86200 59°230'F Be*a60E 10°400°F

& M @@‘k . - §p oo " °)M |s -
OF- e (Goass glaaidl jae)



FY 05l Y Jlo AFe) liwals VPY (D o e e islel s Ll

sl Gy ey 3l g € Alox = chog Cuale il glang - (60 2,50 Bae Ll I el nl b,
S «(&5 —‘52.5) (5._.5);» u,gj) 5 w 9 é_'an...,c ).._,L J...l?u 9 6)&9.:)[.“» 46)&0..\.».$T LngoB.u.u J.deu
69—<J‘ 2 y5e 6Laua>u Lg)LoT dasl> L Lg)iw 9 oS slewl ddllas L (YV:VYAA 4Q‘)&A.® 9 (Sa>)
il sl el 5 il Jan ol 3 slalitiy 288 1B ol 390 silomsy 2 LSy S
S5y s a3 Bl A oSy s i S 3 L a5 (52T 5 08,56 Lo g
Slass ul_‘>b..:‘ uoj_.a})qb .&:A—MJ‘OQj—? ‘5455; LnguLo.Jf 9 ULM...L‘> ‘_J.&..u (_gLQu.ug) » ‘5......,0 aosls 6)51@.?
it slo Sl a4 SKily i oyl olows oo jls gy Hlas OMS Ao bg, 50 (5 ko] dasl> ylaasie
Bl dlaosls (5 y5laez o) o5 S ol oUlg5 5 oS idgh Ban doosls 05, 5eal b SKen (o>
Ol 5l (F Sl @S (Gl g gleal i) (S 9 Mt g lageuly (B dy Oliee g (s
Syl dmala lonl (ool o () Y YAA goeal) slasuils SU 1 oledbl &l )) gl e Ve iSTas slass
S Slowg S i Glojl 839> lulis IS 5 aBuils laasis 5l ,a YO coleiys a5 ol gl ,ai Y.

Aol ol Wogs g pl )0 6 )Kes 4 pols g aiiilo |y aiey (pl o p3Y aasd g Oledbl 4 syie
39l 9 (65553 893 (ligmdls 5l A 0 w5 ot s yaelip g Ll Al (6559 895 Gligmls 5l 5 0)
Al gdoe Sby pale olSils )l loliss )15 51 a8 ¥ ocolRasls lobisl 51,88 ¥ (6 e Gy jhaizeo 839>
285 Y 5 il il Ysts 515 ¥ el lojls 5o (65155 5 n b Lala IS 5 55 0 lagma Cublogy

G5 aaed 5 dedan () d (65 dged () (Mt (61t (S8 Dloas B9 )] Ll IS
Lt i (o g g (sla s el g 5 ol 3050 CSLit gl oI5 Enlosgy (ol

SRS 50wl sbhailans A LSS o pae Jow j0 aS Lol sl asli lacds (a3ls YV (g)le] drol>
cablite ol 31 G ple ozl 0 L as alwlss g Lol dnals 510V 0,leds Jgaz) wiads ol s
U o Upiets o o 5 AT ¥ B - b 5 slael b sy 23l 5 )35 5b e sl 21, Laas s
i 038l (655 51 (slane 4 P g olj 3l Ujiedy s cagie 3l Ui 90 08 3l Ui oS

6)‘;‘5::313 SoSea (6,00l Hl38le 5 gz le 0 b aiiS s g abolite e yile o 1) oLl s iz
638l 5 b s Lagasls Jodos L gt snmin daasls [Sos b baasLs 5l oo (5 08 3b
L ooyl (995 sl ot Dbl ol g g oS Sl asla plgieds (azla YY1 jasli ) - SaSs
Egome )3 A iy pai (SumbaBpae) Joiome Cundg du plaS 1o (oollS (i Ve sl ol e 51 eslin
Lo plosil Jgl il o Ly coglie (5,508 5 Gy a3 d1N sl b ooy ile sz lor )0 Joiimms Cumsg Y

Olo ez 3 B ol alilgs (g 5lel digas 5l Jolain ablite (o l38 51 s ile CIB jo (glaal o 5 5l oolal
bauS dgamte il =) ddawgie BuSdgaze Sl =Y wyad saSagaze Sl -T) +Y U -Y Sl de msls ol Coenl

(Do BaiS Sy ol 51 T cawgiio Ba S S o ;51 Y hn S uiiS S sl k) (Sl ga it ins
g bw Lo axli )55k i Judow oo s sboslowl sl (Wolfgang,2013) ssi 2050l
b Sl Gl g cellae Jetone slagy L Coleys b ganadib g (g0 et

By 50 ke sloadlie 5 o oo il l58le 5l (g, (MICMEC) SoSie 13810 53 so0liiul 5550 sl 5816 5
y Lymye 855 Ly Lo i il Ll ol it 3 o o ilo e 0,5 (ki 1, 5 3



BY oyl op33lsd Jlo NF0) oyliwsls

VPV B (ol diibaine— (5 pguds Gllol g Lidl 3

DS e 25U Lagygiw )3 35250 slajwitte  dajlaw ;3 53290 (slapuiite (Jow nl 3 i talSara
sl Glime dapygio (slaymiie sloosls ggaze § )83l Hliae ol (sl puitte (slaosls ggoone
AVAYAE (J) ols wales ol

= g9 )l Bazey Slwlxe pladil gl 15310 5 ol (ScenarioWizard) o159 L 3810 5
el hs g asyls gland,lee Comle a5 cnl slaosgy ;o (aS Oledbl Jusls el (o g (gl Calons
LS bl gl a8 5 S (5,500 T sloosgy ;o wiiwn S slacsls jasuin jebas a5 o5 5 ol L
335 i 1515 Jm 55 o5 5 15 il liness Lo e ol ool ebliie 5 (slo o Slo s
5 ool 50 S sln e B o Koo Shog Sl o (63, 1 by K 5l Sl S
Soaiem 5 slog i K00y (69) 2 Il s 8 g aiie ST dlne b Coles )0 1005 oo
Wigd oo glyFl alllas 3550 piass

e sl i slaels B Gy
obelt b s a0y e s ooley — ool 5,
& (P N ) . .
Bty dtely g T . lp sl gl FPOEEES ekt ) Al 2y
Faeslaarls oLt (
v
3y g A5 3 e e : e S
el sl Ll F 38 P Ol i 5 slaasls 2l s e s by
v : Sl 3 il slaasls i > T >
(o ) gols (ol ) (5o Frfo
h ) .\.il._:_ "1').7:' S
. s Hlia Al Sl A,
Syl s letalad pae lls Lo b gl .
; - n — B sl I8 o
S g oathae Jazme el

ISWM (5 e soler gboailonns 82,10 < o0 (5951 sla o5l .

g3 pladl e wialyh ¥ o lad S

OF i slaasily :

&)

Vosleds Jouor

o (el YY) Lidgh codin gl azls s S ise | Lol slal

(anelr Syae 558l 5 (S; 89el) Sm 8 o S
Wilson, (g5lboiad b g o5 i) eloi] ol 0
; o s Esdl &
Velis,2013 cpges Coblig ¢ e ) (Sl — 1_:
. (g ol ald) oy poe boaiy s der) Jlo - (golail §oi — =
Mesjasz- b SHsi = cabns %
Lech2014 SOl S RyAebn Sl oy Slosls - soles €

2Tyl Sl (555w 3l (goien ya :
Mwangi,2014 el ciles 5 Sl sla el - Kb




BY oylois Y Jlo AF+) ybousls VY (D o e et islel s Ll

2ol )5 Sl g Sl 51 (goien 40 Siloy g

Salau,0sho,2017 . - Ll . .
Aiadigh —aid i (65519355 5 (5,5l 3l (gaien o adgl (g3lwe 53

b gl e, Sl :
Sl plee A z

JBg o
0aa gl Ailowy CuiS g CoS %

YWAA (omsdy 5 o3ls

¢ S~ e . R
A= 56 oaiiadgs wilomy p2> bk - bk -l

\Y4A . .
Al 8 gl (B e A gy )
Q.Bo

ogas <5 Lo g -l

See] (5o i = oy (O GAS S

¢S

ONs e 5 (Vs (2T s 5 (2,55 Slegps o slaog 5

[UPPE PN

oot sogee slaglesls g Laog 5

6_.314)[4 6-\...]5.\ uy}\m )l oslazul 5 .
O R

\f.- L 6'.94.&[; é....n)

() o)l Joaz) g o= 50 dslr laailomy 32 )LSo o e 6581 alide sloadlie 5 olal el
Slalllas § (a2 31 o oG5 Ol 53 0 i (el el 51 iy S5 b olite 5B Julos e e
5 ey (Sogll (elaiz] (a3l (Sin b o olaasls (g)lel dnlr b olude ()58 5 5 Glae
Lol a5 SLadl (59,0 51 (im0 st 505l y (S50520l 5 3l gion ¢ o —(golaidl ¢ agee Cuilagy
a8, iy g 6,5l 5l Goieo g ol IS Sligmn g Sliacnls l goies g (il Colos 5 SgilS
Slomy 022 ($3dg5 Sloailonny CuieS 5 CulS (g 0d e TS 2585 el (G L (g leiadise)
(235l sagas &8 e s (bl Cumbge (el s (85 sl (B esy A (s o by
VY oo ;0 a8 (28Lo5k ot SV ganme | eoliil § Comez (laig e 5 (Ygius 2T o 5 S0
eyl YYXTY sl ay aboliie o 51 g ile B 40 o lulids 38,5l Lol slomsles olgieds o asls
oL ol osllas s s 5 Lo jeiie el o Jgor ek ol SocSian 5158105 g Woold puras 5
oo L aS amo o lis |y oy AN sae cglosls 2> 1SS LY L e e (6l solcwsds (o5l
PRSG ool Jelge 5 o juiiie 10 Wb Jole b g (605,50 (VL o po LS sy A8 (o)L
L 000 VAR adolite ol 51 il g yile 5 i dmslims ¢35, FYY T slina o 4S5 ol Lt loazdly el
oS 6,5 5l 5,50 1V Y 6,38 ,55 gl 500 VYo 30y Lrgio (6,38 51 oyl5me sl VU (o ,leT ao
9 6)“35;:5% bl Lot o)l esdlls ‘-")-*-’L’ 3,50 V) 59,50 OV b cpns Lo )-*-’l‘ L ;.J‘Ur’“ Olyee
5 oo Jalos | ol elge «SacSion Jl33lp 5 bawgs 55008, 2 ool kit i g oaiiine (5 23 36
S5y Laoasls (Fasly g5 i)l a0k b lapasls ¥ ojlad JS3 50 ey mje (SisSz
Olie ¥ Joaz el g lubl cdls o da sl (pl (bl ailawy o oo Comdg a5 w0 o lid jloges
Jsoz plp oali o polie b asia b aws e olis |y K0S 5 el maiins yé 5 paiiiane 50




BY oyl op33lsd Jlo NF0) oyliwsls

VP D (ol diibaine— (5 pguds Glulol g Lidl 3

L o8t 99 Lagas bt plas p ditos (6508 13l pd 0 ity 610 Y jltal L jal a3l oY
G sloa s, 000 jLoel b Jl-soladl asli 5 0F jLosl b 60 nl) 65,40l p 5l (g o0 OF 5Ll
s bogtyn s iy il Lt i et g ol e 6,5 5 VL (535,50 e
shetel b oy e B 5hoel b Jlemolail slo ol ol aseine £V Linl b daorecas ) (Sogll ol
| i il (it stny (5l 55 OY jleil by sy CagheS 5 oS 5 OF el b sogos cublagy D0

sl b asls sle gl

adsgl i yilo s F59.Y o lod Jaux

sl sl
SAi g jasls - WP sl | baaw sl | Lags slaws s o sldas o sbe a5l
e Lo S
BWSTRRVANG 1A% A VA4 VA4 Vv oy Y Y¥xYY

OF G slaasily peie)

U a5 L isiune yd g pradiones (63294 156 9 (6108 15T (o Y 0)louis Jgur

refis b 5 s 2,56
e el B el B I el | s
il | eSSt | bt | st

. YVVOA . Yo e ol i Caxdge [
qvy YEVY YY £y Comax | Y
AL AV YY Y g0 (anolr Coome (oS 5 S5 8500) Kon b A
YA44A AW TV £y (Gilwcad b 5 oS lie) slaxsl | 8
4YALT TAYE 1 £4 oy Ssl| o
A £Y81E oy £y oger il [
47AVe Vo 04 00 Gy 2Ll sy s Slaasy 5o wn) Jbo—gslal \
AAY 0 AYaTg LA 1A% as i slags sl sl (gt 4 A
Ve AT Y EA Ols e 5 OV ptms a5 o 5 25| 4
EAT0 Vego) % £0 e Sk 5 el SSG |
YA010 AY LYY £q o1 e (63l (S 5ael 5l s |1
qy0.4 vty o £y LS Ol g 5 Slogul 31 g0 | VY
£Yov vy Y4 \% e s el |y
Y1 Y014A \is V4 G e i3 |V
YYeve V¥ A oY YA Bl CiS oS | V0
Ay YY) 00 £ Ll W55 o | N
044A) oYY £A g UL )5 OV e Sl eslizal K | WY
A 0qvv1 i1 YA UL g5 ¥ pmme ciS | VA
Vi) §evov Y vi AdUj o35 gl S5 mes 4 e pes | A




BY oylad Y Jlo OF0) ylowsls

VPO L (of allaio— (5 yquh slel g Ldf yaa

RSARY TrTEq £A ¢A LS Gl (g5, 5 ko, | T
VaALQ ATY A oy o1 oS )l A
AT40Y LACER £4 ov sl | XY
voto. AvYov £ 2% ol Siles 5 8B glasll | oYY

QAR ¢ G050 tﬁglzbdiLéLi :CE?J'°)

abliie el ;o ol piacen 2 S50 Jolge (e SHLD (sulS GlaaS s o Sl Jlos 5 o
ol 6238l ol SSls (im0 S92 ge slasl ges tasls o] (6,188,156 e ,Silo o 4o slacl xox
Lo e |8 cpaine o g peiine i G 5 NS 5 saieanS lajliel ululy b asls ool asls

3 il 4l oYU 6 il 5 6,105 51 a8 Slaasli gl s Gouds ) 5 dewlne oS (5,l33lp 5
5 2bog oJ S it Sl a8 (Sl ) o]y slagasls plgieds 5 855 (o0 )3 Cnds slads,
Ganas; o Vojled JS0 Jlaged Gk SecSin l8la 5 (25,5 loly gl g0 DS ls 1) s i
A ol ()l pi) oulS slaasli flgieay Lasls YY ol asls Ve oF o)l Joax b laasls
SS9 Jlomgoliasl slaasls asls I8 Slatse 8ms SO doab o oy g5, boasls ol

9 3l giioe e milin (60 el (5520l 1 5l (Gino i g8 e (g0l WIS jlbe ¢ aainsy
Dlyrt2 5 Slamsls 31 (soto0 g (5 3lmkindgn) 4idy oy (S30555 9 (5,913 31 (sine st el 87 Sl
ol o Sl g0l sl sl plaea (laig i 5 (Ygtas Jolad g azgi grhans ¢ 53,55 5 2ol S
ad,S 18 ool 050 (63lwgy lw jo uldS slal g lgie b aslol jo ba el

Direct influence/dependence map
R J
whei ) 0300
S,
Wy 5o e e et} ] o oy, [Eer
a1 45 Ak gt gy || i 5 iy ey SJ6
L —
o o o Ty
A e e m |a~w15]v"' |
“ 1 = =] o 10 y s § i 0
i#uol . I.l!;f:.ij - 2
E p Ry ye it Lo | [y |
e 3 5
e |
art 3 ‘ &
- [ ety ]
o= o 4k 'f;,,..u..m Edtad R e I
-‘.‘ 4
U gl g S o ke
o d_oEndance

MiICMaC ,l331e 5 50 63204 3l 9 (63105 15T b cowlizie GldasLis £1g5l CurBge ¥ oylod S

QAR ¢ b sleaisl &o.o.a)



BY oyl op33lsd Jlo NF0) oyliwsls

V27 L (of aslaio— (5 g yhialal g Ladl yaa

adinno e 9 prulionn (6 333y J3 U g (6,105 1 wlwl o (ualS Lo Ll (guduady F ojlods Jgur
) ol Sl

| Sl e
Y Sl —slasl ey
Y ey S ovYy

¢ oSHlis oV
0 LS Sl (g5, 31 (g 00+
a1 Solwdad 5o 0t0
v el (53 7015 (gl Sl s 0 aFs
A Ol s 5 OV pome Jolss 5 4z 35 eba (355 oYV
q L Sl 5 Dlpgo 31 Selien g o\

\e LMJ:JJJP» oY

OFe e (Babs sloaidl jaiis)

o3Il Ol 0d Attt GualS sl ptin (Joizme (slronny]) Coabdpae (e dslol o
Ln gl 58 by s (st Joime (slacandy winsT cnnbipis | sl bt 5 ¥y
T o bl i lp ConbBoss (g)lol dnslr L5 b .atiS o (ine |y (550,200 5 5 ()5 Cunslins (5o e
S sBlze slacandy ol (il g Wloy 4 )LS0 Co e Blaal 3825 6l ol 4 O 0 )leds 5o
5 5meelin o 5 ey e 8951l il slacniy ol il o b 55 (ol
s S e ot oy 5, bl 535 o ol 55 ¥l Sl 3] IS
sail lan o) 5 atine 8ol SO LSl ais Gua dagy )l (s x5 50 .0 )15 0529 agy L (3995
il s sl oy Son slooa] dad (sl Wlss wiemss 45 ans] (50 pe0ly (olbpmanss 51 ASLy iand
s9eelS i Ve sl el el 5 5l oolial L «y0g 58 gz 0 bl 4Lt eyl (sl sy
Yo Legose (6,505 L ol o (sl W5, 5 (535ube Mg,y ¢ 5555 Ng,) Al foioms slooasT cod
Sl ‘-")""l—’ Jold VoV e ablitte g ile G 0,5 992 )b 58105 50 s 0l o8l Jolime Zondg
Y5 ¥ (S 5 85 50 GRSy 1 Lagl iy slacalibpas OlLIb sgao (rizmen ;0uSy » olpie
Sl Sglad AV ggamms jlisls lis aulows I ol uli ol ailos lagy L polie .ol Sbj)l o )5
Y Jlize o1 gl ls (0ioye VYIBR) oo VoY «-F Ll &l s ls (aoyo #141) o sk 0F onsplon
VYA GRSy 5o Jolite 51 adls 0oy YFIAY) Joboo Yo ) ) lite 51 glyls (aoys VE/FF) Joko V1Y

Jsls VY 4 4Y oliie 51 6l (amoys 1011 R) Jolow VYT ) olie b3l slyls (auoyo VV/+F) oo
i +Y Jlie Sl glls (auoye 474 Y)



BY oylois Y Jlo AF+) ybousls

VAV L (ol allaio— (5 yquh slel g Ldf yaa

(Goals s ll) ol ey 7 G950 5o Sl g Ll iy B o5l 9o

sl g5 Sl slacns (ps!de) GAIS Jale s,
P rpee St 5 il g e sl ST s (il L1 S \
< slaedas sy ge by Jai a S s L2153l L2 e
o sllae SU e sl rses Sl 5 Al el (LI s (SoT a0 L3
o gtael Laaypa falS s Coddpepude 5 (golatl SLans ] 5 El Sl - ol Y
o slaedas Sl oS 5 by e 1030 | B2
< sllas Mk Jbo mbe (b —gsladl Sl o ke E3
o slhat M & 5 ol CekS L B s bpll | HI a3 v
< llasdas s s VL A s, Gl eSS glacatle s 5 35S o suom falinad H2
et/
< shae Frean osn 3 4 ey (LSS IS 5 50k 5l ke H3
o lasls Ol g 5 OV sin oy 5Ly B T1 c’“w—zﬁ 3
o slaeas OV 5 O oy Jolod 5 Salospts | T2 Jolss 5 ax
o sllas OVt 5 OG5 e 5o YU Joles 5 SKalan 5 oSl T3 5 Vs
Ol 4
o shaas 3Lk el 53 p3 e 2Sslieese | M1 oSl )
O laedas ES 5L Ol e s5doee b3l 5 b Wy Aol M2
sl oSl B | M3
o slasls Slodst CokS EalS s za i3l Bl 31 Ses 1
sllanan Cladst oS hlleds 5 ausa (Rl s g ge mds s Ml B2 s oll
o shlas Slodst CohS Gl 5 b pa Al 5wt (50504 Rl B3 LTS Ol g
sl isal el Bl 53 GARi B ge 5 pasia It Sy i pelslanslegs | AL sl v
o ledas sy 5 sl Amalr (S st OS5 o0 sel Bl (s 53 g Sl o A3
o sllae O R Jo B POV U [ TCIN - JRPN R EPYOIC IS (K STV EURL Y OV A4
o ghael Al Sy e g il | RL 3 s g A
o hasans il ol slaael s wuza S5 sy pslte i | R2 | ol b,
o sl o 03 31, et S 38,V 5 Dleily Rl 5 Oley 5 4 pa T pus R3 lin
o sllest (s G (gr3ae bl 5 s kg (amni s ST it | NI Blowy A 5 @2 q
G Rl leds CodS Al
o slean o yne ilgrs So I et ledst oS Al g sa il g ey J xS | N2
o shas Coillg 5 Cedn el (Dbt S bl s e ialS s ST nals N3
OlLs s 5o 508
o sl (551 5 abe e GO 5 a5 (Sladt CokS 2l et (55IALL J1 Gy 3 e g \e
e A p e Ll Sl
o llaias 3 Bl s O3 pilanis s gr e b5 Xy, | 2
o s s 5 Ay i (5 il 5 Il ey EalS (S0 ,e Ll J3
(':"'“3""

OF- e (Goass glaaidl jae)




BY oyl op33lsd Jlo NF0) oyliwsls

VEA T (o diiboiso— (5 g Glnlol g LSl yaa

o slag b lgieds g )liw YOF Lol sloiinn g3 )Liw 0 FA (gt dlowny Co i sl s (wll
o 152990 b 38l 50l g Ll ol 1,0 5 0,05 550,400 1 g (6,108 Ceslow « Julos ISl &S Siog
gl 5 dans Jloxsl b gbogs liw g8 Jlaz! b slogy b ] el olSel elowlone o Julos bl
S 50 5l O agiin o Slowy Co e Joizme laosil sl w0yl 1 YL Lkl 5 6,155k Jlex>T L
Stel ggmezme L g2yl Ve Jotione (5925l B 51 ad (adetin i £489 Ll 5 VL 5letel L (598 6,155l
Olamean VYV AYA AYY Jolate 51 5Ll ggomme L gyl aw cogllae slogy s lgicay V4 VPV
Ol |y ey Wilonny Zo ppe 80T (gl (Joioms) (glogs L 7 Jguzr el (Gl) osllaols slagy )l

.MOLSA

iyl Aoy 42550 o oo (590§ W92 sl F 0ylos Jgux

Sl | sl | ol | sl | sl o ) :

0 g ¥ Y \ (fheo) Ol | 2
L2 L1 L1 L3 L3 ha S |
E2 El El E3 E3 S —slasl \
H1 H1 H1 H3 H3 lodia o Y
T1 T1 T1 T2 T3 Ol es 5 OV e oS 5 a5 law (2 S0 ¢
M1 M1 M1 M3 M3 oSl 0
B1 B1 B1 B3 B3 LDl Sl st 5 Sl ) (e 1
Al Al Al A3 A3 Sl \
R2 R1 R2 R2 R3 ol (63,8l (S ael Bl (ke g A
N1 N1 N1 N3 N3 Loy 55 o A
i i i J3 J3 WL Gl (S5, 31 sokme 0 Ve

L gl (850 35
% YA (FAd V44 % Jlize 3 ksl g sazme

(\Fe e (Buazs glaaisl (o)

Sl B 50 S5 SR g et 2 IS B0 g 50 (Glri) Siest A (laSd pin eSS
—olaidl oS ) line « igal slal iy aS olo lis aSl w3 ol mlis o)le s8ly (593 Liw ol
Rl 53, 45 6 sboled wites algs 551 5 IS5 3 Lulyd 5 (g5luniation (oo ) 0 paaby o Jlo
5 60 b e e ol 58 Ny oo il 5 b T iogs ple il ol 6 08 5h e Flaogs
Sy nl By Coeal I olis & Culs Fiog plo jl it leas (Jbo sl Shiog 5 pd 3l
sl Syt sl shie b Coe atay SIS Wlgi s 510 wilony B LSy cy o LSl o
Ao (6 i (5,05 Gale Sl (59,5 5l (game y gy S hogs ol ails |) dgudee j0ds dilowny
S35 5 ailay 0 s o lo Fihrogs a8 ol L @mls Grizman o )lo |y b Shiog plo 5l sl



FY ojlols Y JLu AF) lewsly V94 M 5l allia— 5 et kel g Ll yaa

slas—s =59 G Y oyl o s b le Sa oy plw awcaus | Syl o YL s‘j'a.o.z.cm)
Das oo (lid ) e Saogs

gl S (5950 @)l (2l Bl ST ol g, 5l i (n etes g )l ST ol Cundg (o)
L gl (28w b o 510500 0 00 05l p2 50 10550 sl psite 9 baundy (o) 2 0 2l Cnl ol
Gl Cansg ¥ Jgaor 058 oo a2 ] 50 Bl 4Bl Ol gyl lacand &y

Ao o 00ls lis |y saddiwle polie bl Lol slags L

Active sum
T T T L0 e e A
A E @ A sl
H 2 T el P iy Sl s
T D Dy o g i
LY T
15 E :: Bt e
H A P
J R L
N Al s
B J o3 M S sae
10| -
T
N
5
L
1 L a1
5 10 15
Passive sum
SRR LS dog 1Al @385 SoNILF o)lels S
OFe e (Boizs sloaidl jais)
eino yels dilownny Az LSy Sy o0 (59, s (S92 sLew FT Joli Al Y 6 5lols Jgur
Sl |Gl | b | b | Gl sl (S in ) O, ]
ey QI..Z.:.- 3y
0 ¢ Y Y \ th;.:x.]a:ér.k.&
W V4 A Y YN L1
WV R 3% -A -\ L2 by Sodl
Y y oy 1 Y. L3
A 14 14 -1 YN E1
A A A -\Y -\t E2 Sl —slasl Y
-y —\o Y Vo VY E3
W 1 WV —\Y —\o H1
-Y -\ -Y ¢ 0 H2 Solwdkad oa Y
-4 Y Y VY Ve H3
Vo -1 1 Y] “\o T1
5 OVt ol 5 x2S
Y - - Ve Vo T2 S $
Ol 5 e
-q -\ -\ Ve Vo T3




BY oyl op33lsd Jlo NF0) oyliwsls

VYo B (ol ditaia— (5 i Glalal g LS yaa

Y 1 Y -\ -\t M1
-V -0 -V A \Y M2 oSHlis 0
Y -\Y -\4 Vo 14 M3
Y Ve Ve —\Y -\Y B1
-t Y -1 % A B2 L5 Sl g 5 Sl 5 gtee e [ 1
-1 _\s -\Y Vo 1 B3
VY Ve \Y -y -\t Al
-1 -4 - YA \A A2 sl |V
—\q Vo VA ! ‘4 A3
v A A -y -\0 R1
\ A A -1 -\ R2 ol (65,8l (65 540l 5 3l (Gee g A
) -4 -4 1 \B R3
8% it 1 -1 —\A N1
‘Y Ve VY -1 -\Y N2 Llog A 55 o | 4
Vo -V -1 8% 4 N3
A q 0 -4 - J1
-0 -t -1 A q J2 8 Sldl (g5, 3 g | Ve
-t -t -1 1 Y J3

OFe e (Beass slaasdl :ao)

sl 2 (5599 53 5Ll Jolws sla il asetin el po 0 lagliey slacensy polie (ow)n b
s S5l imghy Slag )l (sl 0liingad slab B (seled 135l 52

Jelds Joizme 9 (59,5 )5k loge Lo o015 550 s Jl5-8l0 15 slo fdoxs bl (698 9 Joizms slaga L
Sy5 Moo s Slaailon A LS Cu e (59 )0t 698 Sl D Al e (nl o ais (558 slagy L
D23 oo LS gy sl SIS 4 ) bl piey Jete slacandg A ojled Joazr 28,5 18 (6,555




BY oylad Y Jlo OF0) ylowsls

VWY B (of ditaiie — (g gt GlsloT g Ladlyaa

o5, g1 jlow S &y Loyl oy, Josimo sLoardg A o;lods Joua

(b oo ) Ol g | i3,

haecays So |
Sl =l Y

Silakiadpa |V
3OV ol s a5 e (5, S
Ol s el
oSHlis 0

WIS Sl 5 Olals 3l e e |

ol v

lie (65 pualy (65 540l 31 (Glee g A

el Sl (g5, 5l gkimo e |\

WM—lo pp s ..\JLo_w.o Co e 65)93‘7"‘.-.. (_gl.tbg.l)b.m M (_gl.cbc,‘,t.:..éj Egeimo )" A o)l.o...'b Jg..&.? @L.a u.«.»l.w‘ﬁ
OsalS slily 50 .05 aalys ST 5T 1) dilowsy o e 5 ey, (ol slagidle L) agie 0 slowilons
S99 i (=l 5o Al 1098 0 0 (2 )aelip pg3) dogllacl) (Sl Slag L £48g 5l (LIU (S
Gl oy p Az )0 piomed 2 o i | ggdlas g oa S lgael Lol i Cgllas Juiore slagy L
5 92t (rpogthe Glyeds oslhe lacundy ao)d Ve e a8 ol sor)bim gl Jeie lag )l

b ABld gt el oy Zu pie sl (slhasl
1S (g wogtlae Jeione (S92l Olgeas 293 5 Jol o)l (g cnl )3 Jetee 65l Gl S
‘_g).u)._a).ut 5 SIS 5ol agiin el ladilonn Co i gl g SloaiS lgael bl i Sl slacorss
2 (e S5 Ca e plla) (608 w53 Sl S L dagy i Gl Joims lacansg 5 g0lS o alo
5 oo el ioly 8l amacc sy SogTl 0 g BB LielS 4 e wguii dlow Co pae iSu
s (§ S IS 5 5l Il lio ool g oolamdl sl Lyl 5 of e 4y (S gl sloxl ATV RLNARVY
il s 4y ion SlasiedsisS 5 (559l 5l (saieo e b sy nl ol walss selr slasileny A2 Lo Cuoe
IS wilomag bl o SIS iol38l jo 6,8 gl e ralS jo O )l ced ]38l (g jlniedign
el )18 Sl (555 3l soioorte 5 53,0y (53,200 5 del)lS Dl 5 Sl 51 g0 0 05 o0
s il (g lul wleas &Il coaS iolidl daas o malS (6,90 50 il 331 b diles Co o i




BY oyl op33lsd Jlo NF0) oyliwsls

VWYY ) (ol dbaine— (5 pguds Gilol g Lidl 3

Jolsi 5 (Soalaspas s ol iy Glaadls 5 b fulos ol asl )8l )0 0g) walss ol je dsgs 5 o)

el g3l ol (Slacsl 51 Y gte 5 g e o
el ls (598 Jlatl oS woniy 5 05l pom Slog b Jolts (Jiime slacdle o 5os) Gl sloga b
Sl Candg )0 gy L nl Jeize Slacuasy (o i aiiies osllae Cuady WL )5S de slagy sl
Sygo 40 A5 Cowl wilay o e (59,00 SlPe Curog baiasLid w0g,F pl oS 005l 1,8 (Cgllasl)
gyl ol 5o 35l e g «_;wt»‘ Sl Ll agiee 1l wlonn o pioe g2 ge g, dall g £53g
sla Sogdl g wlomy S poe sloaige o) cilog addsi (8l 5 dpdee 0 Comexr aldl Lo
2 S o pae ol Jlo glie (55lunbl sy jo Jli8log aalys il 4 g, )T (Jasmecn )
g aid, i slagisdeiSS 5l (saien 1t aattie (59, 5l soliiwl Wl IS Slurwls 5 Sl 605,54
O ol y WS (aii 63 (sloog ) 5 oS )line pae L &g, ol dalol 0,8 walgs (amas g ofgli 1) delign

ceslio 5550l (Sloaeliyy 055 0,5 walys 5l 1) wilony S poe Ll o drnd lig el § (Y s
BT g (S pglins Dl i (8L sLaaoli 5l ooliiinl (53,08l ladeli 51 5 1095 ppae ¢ jatns g
CepiS G2l i (5L oy se Gl a4 e 2l ael L g (s slroges (sl 2] daay s
gy s 5 09,5 l (ludd Jodowi b gy ales oatyT 50wl 0y pas 5 (65,0 5 4yl s B clons
Ol edilomy 0o aly 8l etledy0 g dalsS (e ladilons A2 )0 o e (6581 Slaal 3i>5

Ll selgs 3lasl g 4 (5l dlony o pae glrai i il g (Jamein; gl Sl

S 35 AR g S
Co i ‘oa_;;SM u‘-"L“’ ub_,.cd._: Cres O, J_,oL> ‘od..;.ﬂ ‘_gL:bJLM: 59 JJLQ.MAJ J..Jy > uwbﬁ‘
St Glimwsly yo o yeiS cdel 0,5 wplys ha (6l Copae Sla e (p et (o @]y basleny
Bloay o pae 0I5 Sloas &)1 daan s ialS 5 solabl dawg | colos do s Jaswelon ) Ll o
Sg—te § ol A (031 mlas jl cblas e jo saome bolaiul g Cil b ke sl g, olulil
Ao LSS o i ol Gl oSl oy iewlin nY iles S ‘ab.é‘ diloms o pie calizee (looges
(850l 09 g CwgaaS wasme solitul g il ;b wilems odgi zalS sbiwl,y 4o (ISWM) ssl> slasilons
(S lwdindisn § Ol YL (5,90 40 (oo itu Codlad g ST b cdnal S i e iol53)
Slgaiiion oy Co e gy (p 0l leed drwgd >0 (so )eiS (gl oS I (YY) ),
o=l ail ails YU ase Sl asles g o)l olal Culild vt el g olpl jo 55536 (6Nl . anlons
L o5 LS00l 0,50, b agein 1o dilomy Co i Camdg dx )L Co pie 565 ololis Goa b iagh
sl asls 5l Laslo VY 8y a0 cabline ol 31 oo g oo (5, 5500i ] Sladllas oS 51 (6 150 0
Jeoioe slacan iy s 6,05 150 SsKa 5 oyljee cawyp oroes SCENATIO Wizard l53ls 5 5l oslicl
M ey s imgi zulis o aad e pd Silowy Co e 8ol Coandg ,0 e g Jlei slags L



FY o)l Y Jlo 0F) Lol WY D (o aiilaio — 5 pguds Gslol g Lidl i

Ohigel e ld cilomay 0y 50 00 S el a3 lh plgieds ume (aslh (o) 090 sloasls o
o oS Lt 5 Jlomslatdl (asl s iy dl (it laemmacanss (Sosll (aslis (5,138 ,50 (n it
aosls (las sgs 5l ageio ol Wilowwy Co poe ban ] Caxsg jo 1) 6y (6 p 8 U oo g i (6,105 50
G lw el o gl O Dlomny o poe 80l (gl a5 Al adeine o Jeime (slags L (pgai b aslol o

5 3,05 0929 5L (Jolas sla 31 55500 slaga lw ;3.0 )5 S92g gt 1t sl YU £589 Jloxl b eis93

po—s SLg L 5 Dsllae slagy Lw plsiear psd 5 Jsl sl e JB5le calingas Jloial gl 558
poe G20 10,5 (At (gl (ol 5l Jol> il wiad aslid Sliou glag lw plgieds w2y 5 05k
] 10,95 5 gdlas slacansg wland (0,0 OY) (6 ,5YL do 0 3l drgs ,lew (pl o Cgllacl lacialad
5| oo ge oy Aalol b dgutie 5 wilammy S pre 8l s sl L £535 Jlaim a5 ol ixs oy o]
Az LS Co o o3 lzl linl) (o Cgllas (glagy Lo 3o cplplo sasl 1o 05 5 Vb (6 pdy 3o
) o 5951 o gy )l Sl oS po Basdipae 15 099 ) 00 jlodia D)5, SG et el (sl Silony

» @Yl a8t 5 RS U e a5 b Siog 5l (B p 4 azg Ol cal o clls dalss Jlisa
2 95 ol S olsly LoagT (e 31 sl 05T 8590 05950 S i lo gllan slagy L 325
il o )Lil e e 9)lg0 )l A cgin e Slowy Cu o buis ] 5l gllas slags L e gLl
855 Col 5l (Lt o Saiog plo aiend o Vb 623,30 5 618 50 &5 Jlemgolaidl Scaog
&l Mg 5 Lol sloml ez LSS o pae 551 (55lanly 5 anwg ;0 a5 ol (a3l ()l

2 aS —arls o)l wlal ii Laanie zalS g Il sl pbe sbul o cogas Lisu 513854l
(e, cloars aST wlomus o pae 5o o] Codl 4 55 (VYAY) o) Kan 5 ooSaliaxles iagh

A (e ke 2yl Slacagll ks 53 1) 5l it csolatdl bl 5 Jlo wlie (55 lL0

5 obigel S S hog (rizen 10 o waii |y (il slag L 485 Jleil g codls salys silewy
5 oS e halp 8l aailomy e slaacliy Gao 55 (Mg s (25w 2T 5 iluaialls 5 silecad b

5 2T G 1o OYAF) o)) en 5 JluigS sloatily b 5 gadge cnl 5 9,18 Coodl Jls piass 092)l0L
(ol o ergoe S i 1B emgllae (5505l 382 0 5 900 (SLigiee Wlews o poe o &5l

Gl 51 g0l glmals y Bl 556 5 wilans 0elgi e LilS o laiicgd dan Sinlod g ald

S35 i wole; o ol (amecennj (olST 5 Coslas (g 0 5 (Y st 4z g5 s jasLig
@z )bSe Su e Nl sl sy (Sabon 5 5 Sen liel arasss g3 pal) slaaelp (ngas oS pan

55 OFAN) oblS g Lasn) (igiy 50 a5 enlio (69l (55 el 5l ino s (a3l 5 ool 135 30
Ca e 665 s (590 5t Ll 31 50 c0d s oxdly Blaal b a5 sasls lgreas caslons oS ol
5 s piqdllasl (uin ok Oload CuiS Rl (b g e p BT I (6T gl ez )LSH

Ll 10555 5 Vb (sl i1 5l a8 ols lad cogllae (g9 )l i yo alide Laylyl

et 9 ] (aoocenj Sl 1als jsliieds doailony Al (333059, Coanl 4 azgi b g ulolirren
g se Al L3 2,0 4 albeoliin (U5 sbar gt 0ed Slowy O o glaa o falS & )5,5



BY oyl op33lsd Jlo NF0) oyliwsls

VYF B (of ditaine — (5 yeudi sl g Ll yia

&3 ol (g 5lunSim b pogas o8 Lo daugi il )0 p3¥ slacslu ) (giluoslel 5 (5jludies;
5 S ot Mg el Aot (lyr ot g cnlin Sojgel laasliyy BTl (g peed < jlie Sl 33l b e
s s Jlo mlboe ol wsilmaraiion (o595ST 5l oolitnl b asd iy Sl g (ngs Sloosed
SIS alo s Cnles 5 B19-25 wladpd e slaog I Slacallad Cusii 5 Colex toeilio 0 pal) ()40l

9 oo Spiday wilonnsy £990 )0 GBS Aot (rn (SR pde 2 )LSS e Sbml g (poga i

&b
:UJ_M..J é)l_i)bu\_a.};‘ é)_;)j) L) 6)-9(“’ 6)5—‘ul.> » ]15.4\ 64,15 JA}: G)LMJLA-AA, (\\“i‘\) .OQ[?LM} ‘UL.:IJ ‘]uo‘ cuL,.CL: ‘ulffa 54.\..»‘)1
YA-2Y ol A S)Loi;) g 3)5$ ‘)53 ‘BLJ oEisls ‘6..»..”5 5..:..\,.:5; Lg]:)d.ol.:): ‘5...{05)4—‘5&.].:
https://psp.journals.pnu.ac.ir/article 7007 124f894a2805b1c6717d5385c6ece85e.pdf

< y—— B il ‘fLLoJlu,»_) u,u.vLon Oy g AJLo.wJ Copde yo GCLwl zJLO,uJ ).uL » J...l?u (\\‘ﬂ/\) B sd}}i} ‘)Ls) ‘(5"\"’"
el oKzl

https://conf.ui.ac.ir/fa/article.php?lrld=11&cnfld=10

BAREE RN ol JY 3)Lo.$ ‘L)‘J”‘ uL.S als ‘LS"L"‘“"‘ f5l.c :\.l:u ‘66.].) uj’b 85 9 @)M (\YAN) e ‘ng|

. http://ensani.ir/fa/article

60yl Slalllas 00ty 1] a5 S5yl Sldllas jo pghean] .(VYA+) Lluile Lass
FUERTI TR ICIRR - F YV CORRUOUOL N G | 1 V19 P ER VN IR PE ST S INOE S W O PUE SO DI DET S 1 S VOIS JUWE
XENY Lao FF 5,leds (pid 6,50 ylidS olKisls Lad L3l 5 u;‘;.‘\.Lo—l FIEN .6&55}:0‘.\.}.{‘ 0,509, b e g M 0
https://civilica.com/doc/1029572

VP ijo)é oKisls (S s Lo pda g 6}:’.)““)-.’ u,..q‘;a..f e ‘6)1"“ uL'-*“)'?r*’ 189,90 axllas ¢ DWW

https://www.sid.ir/Fa/Seminar/ViewPaper.aspx?1D=29081

55 s sallan 3,90) (5,05 sloadly cdlil pr aST b wiloy o e g5t {OTRA) ol gy 150 1000
YV (oo oF 8lads g 890 lohal (2Rl sl Jle (S0l Ao o glad S sla gy dolilal
https://www.magiran.com/magazine/2664
Slery o e 5l oLl OFAY) Loyt ol sle sgiome 0l 1 (Sl sblseS ol ool
Ol drgi gl ialen 5550 gl el Slalysd 5 s Cu e paas 8558 (sl SWOT i) a4y agedes (5 500
https://civilica.com/doc/271471/

Arwg 5 Co pde Szl 8 dalilad (6, laSSl Caro 3un] ol S5 Jelse olulis (VYA0) ourw « ol35 tlews o)l o,
AR A ol Y S)Lo..f: ‘W““‘“’ﬁw"‘" 5)5b 3y d.cli).} 9 Co pde Mj)" F) w)yaj k.sJLc A g0
http://imdp.ir/browse.php?a_id=2395&sid=1&slc_lang=fa

https://www.sid.ir/paper/9110/fatdownloadbottom

e Wil e Bloles Sl 852 e jlame b5, OYAA) i Slol 5 ¢ g Jlone o cmls loks Lo, o oad,



https://psp.journals.pnu.ac.ir/article_7007_124f894a2805b1c6717d5385c6ece85e.pdf
https://conf.ui.ac.ir/fa/article.php?lrId=11&cnfId=10
http://ensani.ir/fa/article
https://civilica.com/doc/1029572
https://civilica.com/doc/1029572
https://www.sid.ir/Fa/Seminar/ViewPaper.aspx?ID=29081
https://www.magiran.com/magazine/2664
https://civilica.com/doc/271471/
http://jmdp.ir/browse.php?a_id=2395&sid=1&slc_lang=fa
https://www.sid.ir/paper/9110/fa#downloadbottom

BY oylad Y Jlo IFe) liwsls VYO M o et 5 ot isbel 5 L i

5SS o Mg e &8 L Sl 5l g yed bl (suaS ) g gy (VYAY) oo joesme doid ) ¢ ol o hgiall fsole  oxd,
(80 kb e sesme (o8l Dlidod delilad agie b (69,90 Anllas io)laediz (63,46l 5 5l eolaiul i all; lm
AR A uﬁa@ﬁ\’ﬂ S)l.o..:: g‘éjd 5)50

https://www.sid.ir/fa/journal/ViewPaper.aspx?id=234410

«S S wwfﬁtbulflsl;uwfusw QLA..\.&E)’P LSQJ:‘-“‘) Ls)fa)b(\\”\\)diﬂdﬁb ‘Gdélfémq)m sl.o.;.zb)
XoV-YV oo ¥ b,leds )9S (los ,lmd g Lo ylo ol ylojlos c(6 e Co ppde dgdion y4d 169 590 Anlllae

https://www.sid.ir/fa/journal/ViewPaper.aspx?id=188727

FSedsl Pz oy 5 by qeealie) sladhie 5 (g5l Sldllas )3 (6,50 ,0 OVAF) 0ol ¢ (g 20 tou joame dloin,
et s gl glysd sla iy
ialllas SWOT Llos oo 5 cmagion liw el 8,505, b (sldilate dawgs 6 K0T (0 ¥AF) aall ol yomn 5 400 ¢ I
XY oVAY oo ¥ §yleds oSgcams 6595 cmyke o5 olKazils Lid Laalel 5 (650,40l 5 LS oliwl 6 90
http://ensani.ir/fa/article/377545

Ava-ay ore Jf S)l.c...i) guLM..? 51.1 9 UL\.MM" " oKisls 44:...:93 9 LJ‘P u_i:._‘i)s.né)

https://wwwv.sid.ir/fa/journal/ViewPaper.aspx?id=211496

tsolido g0 (Sl aileny oy j0 ladg e &S \lise e gy OYAT) placl (6 )55 Lo e 3 g5 taxlgs o 2eSall
YYY-YVO e N0 3)Lo..i} (e 8,90 ‘QL.M.?" > 51.35 QL..,M olKzdls (sladlais S u...aLcT 9 L._‘al)o NV DR

https://www.sid.ir/fa/journal/ViewPaper.aspx?1D=254878

s Sl S pre lojles BYLs 3,055 O FAA) agn (5,19 ,05

https://wmo.mashhad.ir.

Bl scg s ool sloalll 5l G odsi (casmociuns s ecgobatdl o b syl VTR - e bt 138 5500 toian) e iis oo
Nao-VPa ol A g)Lo.w o) é)yb nﬁj.u u)bj ‘Lg))"l 6)J)Ml;).> 9 6)‘..\wa~.~ Lgl.mu&j).x asllad .\.e,..m G990

https://www.sid.ir/fa/Journal/ViewPaper.aspx?1D=541849

Jles 50 agiin e 5ob0d g5 sl (sladilons (lie oy VYY) LOgl 8 ) toal (gobTall LI ¢ consld ¢ gage LSS58
AO-AAA oo TY 5 Lads cauiics 5,90 ¢ylgmms Sy pole olKils dls .V VAN

https://wwwv.sid.ir/fa/journal/ViewPaper.aspx?1D=269508
Toe Sadly ST jo ladg e [Ld, Jdos g (g9l S ool .(VWAF) L gugedoss (0l 39, e o8l Lo joame  JlucyS

e (g, oKzl ((slaU dnwgs g Ll dlome agiie 24 (69,90 dadllas cauonal o 50 CA5 1 1651 51 (5,50 0
NOO-VYY e AY S)Lo..f.v ‘f’)%ﬁw 5,99

https://jgrd.um.ac.ir/article 31239.html

9 ‘_,’_.4)541 Ao Shlaasl s o Jol Gl oo ai8 1S gl 651 (g0 ]y (665 90iS 1o lags L L(VTAY) ogmn (5930
=83 63k 5 psle (pofoanl 55 e olhs plio sy


https://www.sid.ir/fa/journal/ViewPaper.aspx?id=234410
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=188727
http://ensani.ir/fa/article/377545
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=211496
https://www.sid.ir/fa/journal/ViewPaper.aspx?ID=254878
https://wmo.mashhad.ir/
https://www.sid.ir/fa/Journal/ViewPaper.aspx?ID=541849
https://www.sid.ir/fa/journal/ViewPaper.aspx?ID=269508
https://jgrd.um.ac.ir/article_31239.html

BY oyl op33lsd Jlo NF0) oyliwsls

VP (o dibaiso— (5 pgud Gllol g LS yaa

References

Bartholomew,K.(2005).Integrating Land Use Issues into Transportation Planning:Scenario Planning:
University of Utah, College of Architecture & Planning.

https://collections.lib.utah.edu/ark:/87278/s6qv44kf

Garnett, K., Cooper, T., Longhurst, P., Jude, S., & Tyrrel, S. (2017). A conceptual framework for negotiating
public involvement in municipal waste management decision-making in the UK. Waste Management, 66,
210-221.

https://www.sciencedirect.com/science/article/pii/S0956053X17302519

Greene, K. L., & Tonjes, D. J. (2014). Quantitative assessments of municipal waste management systems:
Using different indicators to compare and rank programs in New York State. Waste Management, 34(4), 825-836.
https://www.researchgate.net/publication/259917066 Quantitative assessments_of municipal waste _manag
ement_systems_Using_different_indicators_to_compare_and_rank_programs_in_New_York State

Grzesik, K. (2018). The environmental impact of municipal waste management systems. In E3S Web of
Conferences (Vol.45, 00020).p8.

https://www.academia.edu/52579756/The _environmental impact of municipal waste management systems

Jouhara, H., Czajczynska, D., Ghazal, H., Krzyzynska, R., Anguilano, L., Reynolds, A. J., & Spencer, N.
(2017). Municipal waste management systems for domestic use. Energy, 139, 485-506.

https://www.researchgate.net/publication/318782741 Municipal waste _management_systems for domestic_use

Mahajan, S. A., Kokane, A., Shewale, A., Shinde, M., & Ingale, S. (2017). Smart waste management system
using loT. International Journal of Advanced Engineering Research and Science, 4(4), 237122.

https://ijaers.com/uploads/issue files/12%201JAERS-APR-2017-35-
Smart%20Waste%20Management%20System%20using%2010T.pdf

Mamadzhanov, R., Zakirova, Y., & Umarov, M. (2020, April). Municipal Waste Management in Towns of
Switzerland: a Foreign Ecologist's View. In E3S Web of Conferences (Vol. 169, p. 02010).

https://www.mdpi.com/journal/sustainability

Mesjasz-Lech, A. (2014). Municipal waste management in context of sustainable urban development. Procedia-
Social and Behavioral Sciences, 151, 244-256.

https://www.sciencedirect.com/science/article/pii/S1877042814054652

Morrissey, A. J., & Browne, J. (2004). Waste management models and their application to sustainable waste
management. Waste management, 24(3), 297-308.

https://www.researchgate.net/publication/5391371

Mwangi, M. W., & Thuo, A. D. M. (2014). Towards conceptual and theoretical foundation for identifying
problems, challenges and mechanisms for municipal waste management in developing countries.
International Journal of Innovation and Scientific Research ISSN 2351-8014 Vol. 2 No. 2 Jun. 2014, pp. 230-251.

https://www.academia.edu/30959234/

Perrot, J. F., & Subiantoro, A. (2018). Municipal waste management strategy review and waste-to-energy
potentials in New Zealand. Sustainability, 10(9), 3114.

https://www.mdpi.com/2071-1050/10/9/3114

Plastinina, 1., Teslyuk, L., Dukmasova, N., & Pikalova, E. (2019). Implementation of circular economy
principles in regional solid municipal waste management: The case of Sverdlovskaya Oblast (Russian
Federation). Resources, 8(2), 90.

https://www.mdpi.com/2079-9276/8/2/90



https://collections.lib.utah.edu/ark:/87278/s6qv44kf
https://www.sciencedirect.com/science/article/pii/S0956053X17302519
https://www.researchgate.net/publication/259917066_Quantitative_assessments_of_municipal_waste_management_systems_Using_different_indicators_to_compare_and_rank_programs_in_New_York_State
https://www.researchgate.net/publication/259917066_Quantitative_assessments_of_municipal_waste_management_systems_Using_different_indicators_to_compare_and_rank_programs_in_New_York_State
https://www.academia.edu/52579756/The_environmental_impact_of_municipal_waste_management_systems
https://www.researchgate.net/publication/318782741_Municipal_waste_management_systems_for_domestic_use
https://ijaers.com/uploads/issue_files/12%20IJAERS-APR-2017-35-Smart%20Waste%20Management%20System%20using%20IoT.pdf
https://ijaers.com/uploads/issue_files/12%20IJAERS-APR-2017-35-Smart%20Waste%20Management%20System%20using%20IoT.pdf
https://ijaers.com/uploads/issue_files/12%20IJAERS-APR-2017-35-Smart%20Waste%20Management%20System%20using%20IoT.pdf
https://www.mdpi.com/journal/sustainability
https://www.sciencedirect.com/science/article/pii/S1877042814054652
https://www.researchgate.net/publication/5391371
https://www.academia.edu/30959234/
https://www.mdpi.com/2071-1050/10/9/3114
https://www.mdpi.com/2079-9276/8/2/90

BY oylad Y Jlo IFe) liwsls WYY D ol it e ot islel 5 L i

Pomberger, R., Sarc, R., & Lorber, K. E. (2017). Dynamic visualisation of municipal waste management
performance in the EU using Ternary Diagram method. Waste management, 61, 558-571.

https://pubmed.ncbi.nlm.nih.qov/28161336/

Salau, O., Osho, S., Sen, L., Osho, G., & Salau, M. (2017). Urban Sustainability and the Economic Impact of
Implementing a Structured Waste Management System: A Comparative Analysis of Municipal Waste
Management Practices Developing Countries. waste management, 4(1).

https://www.macrothink.org/journal/index.php/ijrd/article/view/10005

Sefouhi, L., Kalla, M., & Bahmed, L. (2014). Assessment of different methods of treatment for an integrated
municipal waste management for an Algerian city. Management of Environmental Quality: An international
Journal.

https://www.researchgate.net/figure/Integrated-solid-waste-management-model-for-Batna figl 263287234

Tanatanee,S.,& Hantrakul,S.(2019).Municipal Waste Management Challenge of Urbanization: Lesson Learned
from FROM PHITSANULOK, THAILAND. Geographia Technica, 14. pp 39to 46.

https://www.semanticscholar.org/paper/Municipal-Waste-Management-Challenge-of-Lesson-From-Tantanee-
Hantrakul/9c8a09d29adda9cda6ef4c50b033a95414c6d27dc

Wilson, D. C., Velis, C. A., & Rodic, L. (2013, May). Integrated sustainable waste management in developing
countries. In Proceedings of the Institution of Civil Engineers-Waste and Resource Management (Vol. 166,
No. 2, pp. 52-68). ICE Publishing.

https://www.researchgate.net/publication/237076750 Integrated sustainable waste _management_in_developi
ng_countries



https://pubmed.ncbi.nlm.nih.gov/28161336/
https://www.macrothink.org/journal/index.php/ijrd/article/view/10005
https://www.researchgate.net/figure/Integrated-solid-waste-management-model-for-Batna_fig1_263287234
https://www.semanticscholar.org/paper/Municipal-Waste-Management-Challenge-of-Lesson-From-Tantanee-Hantrakul/9c8a09d29adda9cda6ef4c50b33a95414c6d27dc
https://www.semanticscholar.org/paper/Municipal-Waste-Management-Challenge-of-Lesson-From-Tantanee-Hantrakul/9c8a09d29adda9cda6ef4c50b33a95414c6d27dc
https://www.researchgate.net/publication/237076750_Integrated_sustainable_waste_management_in_developing_countries
https://www.researchgate.net/publication/237076750_Integrated_sustainable_waste_management_in_developing_countries

FY 0 yloh cq03190 Jlw NF+) lounls

VYA L (o) dtbaie— (5 el Giulol g Lidl 3




