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EXTENDED ABSTRACT

Introduction: One of the major environmental challenges associated with urbanization is the
increasing volume of waste production. Knowing the quantity and quality of waste and the
factors affecting their production is essential for proper waste management. Considering the
importance of this issue, efforts should be made to update and optimize studies related to
quantitative and qualitative waste analysis. The lack of information related to waste production
and little research in the country has made waste management systems a challenge. The purpose
of this research is to investigate the factors affecting waste generation, including geographical,
social, meteorological, cultural, and economic parameters and to find their relationship with
waste production. Also, finding the factors that have the greatest impact on waste generationand
getting to know them more is one of the goals of this research.

Materials and methods: In this regard, information on urban waste production was collected
in the city of Tehran in a period of thirty years, and monthly and seasonal waste time series
were prepared. The evaluated parameters in this research include year, month and season of
production, average temperature, rainfall, gross domestic product, income, educated
population, unemployment rate, student population, population, household size, male and
female population. Then, different factors affecting the production of urban waste were
identified and the non-linear correlation of each of these factors with waste production was
estimated using Python software, and seasonal and monthly heat maps were obtained. Finally,
the trend of seasonal and monthly changes of residual was investigated.

Results and discussion: The results showed that the income parameter is the most important
economic parameter and has the most impact in the long term among the parameters. The
unemployment rate has an effect on waste production in the short term, but it has no effect in the
long term. In the long term, the student population has the least effect among the parameters and its
correlation coefficient is almost zero, but in the short and medium term, because it is a population
parameter, it can have a great effect on the waste generation with a sudden change. The student
population parameter has a great effect on waste generation and its effect increases from short to
long term. The comparison of time, meteorological, social and economic parameters showed that
household income, GDP per capita, temperature and demographic factors have a direct relationship
on the monthly and seasonal production of urban waste, and according to the correlation coefficient,
the greatest effect is per capita GDP, Population and income have a negative impact on production.
At the same time, the unemployment rate and the population of educated people in Tehran have an
inverse effect with waste generation. The study of the population of educated women, as part of the
innovation of this research, the importance of which had not been investigated until now, showed
that as the number of educated women increases, the amount of waste production decreases. Also,
in the monthly generation of waste, educated women have the highest correlation coefficient and
impact compared to other factors. Due to the climatic conditions of the region, such as the lack of
rainfall, the rainfall variable has the lowest correlation with waste generation in Tehran. In general,
seasonal correlation coefficients were higher than monthly.

Conclusion: Social and economic parameters were identified as the most effective factors on
waste production in Tehran. Also, time and meteorological parameters have little effect on the
amount of waste. The results of this study can be used in making decisions to reduce production
and optimal waste management.
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Fig. 8- The relationship between monthly waste generation and educated population from 1991 to 2013

VEeF sl oY ol Y 0,50 e s samma pole anlilad
YYo




e S s Silony Jlad g dilale adgi p Fge Jalse (o)

LAYAY BAYY- Jlo 5l alale & yg0 a0 1, gudes
21 ol e 236 plgiise 5 3,1 5050 Sbels
adgr Wl ol b as ci8,8 asels ailewy o dgs
ol e Gl Wleww ades (Bl allBU
Abbasietal., ) cosl pion Slalllas p Guloie azms

O3 5l 02y Jmazs loe Comexr 1+ 99 oS 5o
33 00,8 Jeass b5 b Ll ool iy 03,8 Jeass
e 530 155 Consl (3150 51 iy Aoy adgs ials
00,5 razd ()b olply s (S sileny 0dg
IS (5T, R (S dilowy ddgi alS 0 s

gobassl Jolge

.2019 K PN o L oade bls,l o)) :
> 0J9 9 ol )
[ Yoo
4. 18
Yoo q.
1;
3 18 L oas
3 .
) >
2
Yoo Ae
A - Ya
——— — 77— ¥
Y OFYFE OYFE O OFA F- VY OAT A% YA AT ATY OVFF 1A% VFA YA- 1AY YLF YIS YYA YE. YAY YR YVF
(oo} oske3
e Sl Mg U S e S Cper

Fig. 9- The relationship between monthly waste production and the population of educated men from 1991 to 2013
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Fig. 10- The relationship between monthly waste production and the population of educated women from 1991 to 2013

IWAY G AFYe Jlo 3l 00,5 Jmasi () Corros 5 wilowsy ooy ailale bl Ve JSCo

VEeF sl oY ol Y 0,50 e s samma pole anlilad
Yys




s § sles

TN 3 ey £ Gl g b g5 alS il (el
IS el oas e Sy G obml el g ATO
5 dilowsy w5 Al Jlo e )3 3529 (ol LAY
Jolse 51 00 Sy J.:.,L, oaims HLis AT g o 00y

a5 a0 o i |y ael)o lawgle (g35mo 0, VY S
& i Slony e 0 g a8l o8l LYK O yas

Selye el 1YY Jle Eoro o Lol .ol ool a g

©ly 5l 56 ggoge cplowl sols F, Ko

Tor Tor
r=0.480 —
| I | | YA«
'Iu
Ya. BV R¥N .
: | 15
1 Y ( |
_ T 20 ol O |
. !
|1‘ ".r' ) | * | = OVFe.
Tes 1 | l . )] I ]
- | | A o bk I I'
3 | : r] 4 1Y) — we
] ) ] ,-
3 s | Yoo 5§
3 ' &
) [ LA 9
r J
Ve [ J
] L #e
—
— e
& —
) — L oye
—
L —
AT OYF OFF OFA Fe YT AT 4F 1oA \To FT IFF VAP VFA VA. VAT T.F YIF TYA TE. YT YEF YVE
(aka) oylej
e Al 5 O e el Al )
WAY GAFYe Lo 51 (L5l ol adgs g wilows odgs ailale LLS I V) S
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Fig. 15- Seasonal relationship between waste generation and rainfall from 1991 to 2013
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Fig. 16- Seasonal relationship between waste production and average temperature from 1991 to 2013
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Fig. 17- Seasonal relationship between waste generation and population from 1991 to 2013
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Fig. 19- Seasonal relationship between waste production and male population from 1991 to 2013
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Fig. 20- Seasonal relationship between waste generation and household size from 1991 to 2013
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Fig. 22- Seasonal relationship between waste generation and educated population from 1991 to 2013

VEeF sl oY ol Y 0,50 e s samma pole anlilad
Y'Yy



goLassl Jolge
Slows (39 5 G LAl ol byl Yo USs
adg aes e las [HYAY LYY Jlo 5l sads
YWAY Jlo 50 9 (uyieS WYY o o ol It
2ol peites 536 Olgise g 000 1) Jlade oy iy

ol i GRlEL a8 c)F am wlewy g

Se8,S Jeass Gl e Comex YE 5 VY slo IS0 50
Jeams 065 56 Ll el iy 00,8 Jass b5
L el gloye 51 yion wilown adgs (tals )3 00,8
by oplply sites b (SSB wlews adgl aie
S Sl wgs a5 4 S 035 Jrass
300,55 uazes ASLS.LM.S B o (G b S

b o138 lowws 0dgi o J5ls 5L ST
ATl ® o 2 Sy [Cu
s Yy
r=0.527
Ass
A n
Coat oA an Aal
kL Sy s
& 4 £ A . s
Yoo Ak & say a Bad
s, ArAIMd
AL e PO Sl T S Y
: S AL Laa a® A
s i PV
. & N N
3 e A wahhe At i
. 2 g
e 5 - T
i s
: i
i !
2 Fes
2 YA
> “,
- 3
Foo
Yy
Yoo
Y5
Yor
: Y8
\ ¥ v ¥ a # v. A %. Voo
(Joad) ke
weree Sl A e [ -

IWAY GAYYe Jlo 5100, Jwa o) oo g wilowy odgi lad bLS,I-TY Lo
Fig. 23- Seasonal relationship between waste generation and educated female population from 1991 to 2013
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Fig. 24- Seasonal relationship between waste generation and educated male population from 1991 to 2013
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Fig. 26- Seasonal relationship between waste production and income from 1991 to 2013
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Fig. 28- Seasonal relationship between waste generation and unemployment rate from 1991 to 2013
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