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Abstract

Generally In this paper, Baghdad Municipal Solid Waste (MSW) Generate for

five years period (from year 2006 to year 2010). This Period are estimated as a minimum
duration of landfill site operation time. Geographic Information System (GIS) technique
are used to prepare digital map of Baghdad city to determine all of Baghdad ten districts
areas and its geographic distribution. Population size forecasting are interpolated to find
urban population size of each district and its population density. Depending on economic
studies of population wealth variation of Gross Domestic Product (GDP) and the
adopted percentage of the chronically poor population in Baghdad which could
reach 40% in some districts, the individual waste generation rates of each districts
are assumed to ranged between 0.3 and 0.8 kg/capita/day. A value of 0.63
kg/capita/day is concluded for the year 2006 and increase it at a net rate (growth
rate less waste reduction rate) of the expected GDP increase of 4% per year to
reach 0.74 kg/capita/day in year 2010. Comparison between the obtained estimation
with other studies for other countries, puts Iraq in class of middle income countries.

Keywords: Municipal Solid Waste; Landfill; Generation Rate; Population; GIS.
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1-Introduction

Municipal  Solid Waste
(MSW) is usually expressed in terms
of kilograms per capita per day. The
unit of measure is easily applicable
for household waste where the per
capita value can be directly
multiplied by the population to obtain
the total amount. In the case of MSW

of urban areas, household wastes
constitute the largest percentage of
waste types. It is for this reason that
the unit of kilograms per capita per
day is adopted. In the case of the
other waste types such as industrial,

hospital, = commercial municipal
services or institution waste, the
relation is not direct. Industrial
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waste is usually expressed as a
percentage of the production [1].

Hospital waste is usually
expressed as a weight per hospital
bed. Commercial waste is often
expressed per employee and
municipal services wastes are usually
expressed in terms of kilometers of
roadways. When the objective is to
develop an assessment for estimating
the total amount of MSW reach the
landfill sites, the waste quantities
generated from non-household
sources are back calculated in order
to be expressed as a function of the
population serviced. Another method
is to increase the amount of
household waste by the pro-rata of
the waste from other sources in order
to obtain an easily comparable unit of
measure [2].
2. City Survey

The city of Baghdad was
divided into ten districts, five
districts on the east bank of the Tigris
River {Al-Rusafa} which are
Adhamiyah, Rusafa, Sader, 9 Nissan
and Karadah; and others five on the
west bank {Al-Karakh} which are
Kadhimiyah, Mansour, Karakh,
Doura and Rasheed. These ten
districts are further subdivided into
many neighborhoods. As a part of
this study, digital map of Baghdad
city is prepared by the
implementation of Geographic
Information System (GIS) to show
layers of: urbanized area, industrial
areas, trade centers, hospitals, main
and sub roads, wet lands, streams and
channels, railway, airports, palaces,
camps, high voltage power lines,
gardens, agricultural lands, transfer
stations, municipality garages, name
of  neighborhoods, and  sector
numbers. Resources of collected data
obtained from  visual survey,
IKONOS multispectral image of 1 m
resolution taken at 2003, Baghdad
mayoralty information, and maps of
Degenerative Iragi Armed Agencies /

Military Survey Directorate (DIAA /
MSD). Geometry corrections images
and maps are done with an average
error less than 0.2 m. The digital map
produced of Baghdad City is shown
in Fig. (1) in scale of 1:120,000
proportion to layout paper size.

According to this digital
map produced, Baghdad city covers
the area of about 670 km® Its ten
districts areas obtained from the
prepared digital map, and some of
district neighborhood named are
presented in Table (1).
3. Population Estimation

The population of Baghdad
is a key element in the assessment of
the quantities of solid waste
generated. One method for estimating
the total amount of solid waste
generated is to rely on published data
for countries with similar socio-
economic indicators and obtain the
amount of waste per capita per day.
This number multiplied by the
population being studied can provide
the total amount of the generated
waste. As can be expected, data on
the population of Baghdad is not
readily available and the data
obtained is often either contradictory
or at least not converging to the same
value. The variation in the number
could be caused by the change in the
demographic map of Iraq (birth rate,
death rate, population migration) over
the last two to three decades with the
Iran-Iraq war, the Gulf War, the UN
Embargo period and the more recent
events of 2003 and after [3]. Addition
to the communalism combat done
latter to closely control on Baghdad
which made political mean deform all
population statistics.
3.1. Population Size

According to the Humanitarian
Information Center for Iraq (HIC)
[3], a census conducted on October
16, 1997 indicated that the total
population of lIraq was around 22
millions. The total population of
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Baghdad's conservatism was recorded
as being 5,423,964, with the rural
population of Baghdad Governorate
being 572,616. Based on the above,
the urban population of Baghdad in
1997 can be estimated to be
4,851,348, A more recent study
conducted by HIC in 2006 reported
that the population of Baghdad was in
the order of 6 million as can be seen
from Fig. (2) with 5,785,577 being
considered as urban population.
3.2. Population Per centages

The total population of
Baghdad studied at year 2006 by HIC
which mentioned earlier in Fig. (2),
was adopted in this research for MSW
generation rate study. In order to help
in our evaluation of the waste
management services for each of the
ten districts, the population of the
missing districts namely Doura,
Mansour, Rasheed, Karadah and 9
Nissan was extrapolated based on the
pro-rata of urbanized areas in each
district as extracted from figure (1).
Urbanized areas were estimated
visually from the IKONOS satdlite
multispectral image of Baghdad city
taken at year 2003 of 1 meter resolution
by using GIS for accounting the
developed areas in each district. The
resulting population for Baghdad and
each of the ten districts is shown in
Table (2), and area percentages of
each districts are shown in Fig. (3).
3.3. Population Growth

The population growth rate
in the case of Baghdad is based on
the compounding effect of two
growths. One is the net growth
between birth rates and death rates.
The other is the based on population
migration between rural and urban
centers [4]. This second rate is

directly related to  economic
indicators and employment
opportunities in the city when
compared with employment

opportunities in rural centers [5].
According to [6], the population

growth rate, which was 3.2 percent
per year in the 1980s, declined in the
early 1990s as the country's birth rate
fell. By the end of the decade,
however, it had regained its former
level. In 2002 the rate of population
growth was 2.82 percent with a birth
rate of 34.2 per 1,000 persons, and a
death rate of 6 per 1,000 persons.

Over the coming years birth
rate is expected to grow as the
economic and security situation
improves. The current instability may
lead to a temporary decrease in the
birth rate until the situation improves
once again. Mortality rate is also
expected to decrease after the
security situation improves.
Therefore, population growth rates in
excess of 3% are not unlikely to be
seen in the coming years. Population
migration is a direct result of
employment opportunities decreasing
in rural areas and increasing in major
cities.

Based on the above a
migration into the cities is anticipated
in the coming years based on the
expected business and employment
opportunities in a city the size of
Baghdad. In the past, this influx has
been extremely drastic whereby for
example, the urban population in Iraq
increased from 35.1 % in 1950 to 74.5
% in 1995 [7].

Over the 45 years between
1950 and 1995 and based on net birth
rate of 3%, the population migration
would be equivalent to just under 2%
per year. It is quite likdy that the
population migration into Baghdad
over the next 20 years will be larger
than the past average of 2%. One
should not underestimate  the
possibility of a net migration outside
of Irag as traveling becomes less
controlled and especially if the
security situation takes longer to
improve.

Based on the above, we
propose to adopt values of 3% for the
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population growth with declining
0.25% in each 5 years (as stated in [4]
and a value of 2% for the population
migration  into  Baghdad. The
population increase over the 5 years
can therefore be summarized in Table
(3). The population forecast for each
of the ten districts is not shown for the
duration of Estimated 5 years period,
as the population increases per district
is unlikely to be identical. Some
districts such as Sader, Kadhmiyah are
aready  very populated  with
population densities much higher than
the rest of Baghdad (see figures (4) to

(7).

It is therefore more likely
that the population growth expected
over the coming 5 years will be
accompanied by an increase in the
urbanization of some of the districts
where bare land can still be found
such as Doura, Rasheed to the south
west, Kdhamiyah, Adhamiyah to the
north, Mansour to the west, 9 Nissan
and Karadah to the south east as
shown in figure (6. The population
increase will also be accompanied by a
lateral extension of the city's
residential areas and a possible
complete change of the urban layout in
some districts with the construction of
taller buildings in certain areas and
neighborhoods.

3.4. Population Wealth

The population wealth has a
direct impact on the solid waste
generation rates and the type of waste
being generated. As the spending
power of the population increases, the
waste quantities typically increase.
Excess food starts getting thrown
away rather than kept for another day.
Individually packaged food starts
replacing bulky food purchases, and as
more goods are purchased, more
packaging waste is generated [8].
Some studies [9]; [10]; and [11] have
even concluded that the increase in
solid waste is equal to the increase in
Gross Domestic Product (GDP) per

capita. According to estimates by the
Economist Intelligence Unit in The
Economist, Iraq's GDP prior to the
first Gulf war was around $60 billion,
or over $3,000 per capita [12].

The total GDP was reported
to have fallen in 1999 to just $5.7
billion, or $247 per capita. In 2004 the
Economist Intelligence Unit estimated
Iragi GDP at $30.4 billion, or $1,300
per capita. A number of sources give
values that are in the range of $1,300
to $1,600. However, a number of other
sources, including the Central
Intelligence Agency (CIA) indicate
values closer to $1,600 [3]. GDP
growth rate has of course been
negative for a number of years as the
GDP per capita dropped from $3,000
to $247. With the increase in salaries
and purchasing power and the number
of infrastructure and development
projects planned for Irag, GDP growth
could well exceed the 3% growth rate
observed during the period between
1997 and 2001 [13].

The main concern is the
escalated inflation that is
accompanying the increase in
purchasing power. In the short term,
the GDP growth rates are likely to be
quite erratic based on the significant
variation noted in the past four years.
According the Economist Intelligence
Unit, the GDP growth rate for Irag to
be in the order of about 55% in 2004
and a further growth of 25% in 2005
(this follows a 22% drop in 2003),
until it stabilizes to more realistic
figures. Despite the potential growth
in GDP, poverty is still a major
concern in lIraq in general and in
Baghdad in particular [12].

Table (4) presents the
basdline population data adopted for
the 5 years duration. This table lists the
population estimate by district for the
major milestone dates.

Unemployment is estimated
to be in the order of 50% as a
percentage of the labor force
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According to the [14], the percentage
of the chronically poor population in
Baghdad could reach 40% in some
districts, with the wealthier districts
having about 15% of the population
chronically poor. The results of this
study for Baghdad's ten districts are
presented in the table (5).

4. Waste Generation Rate

4.1. Published Data Estimates

A review of published data
on solid waste generation rate
applicable to Irag has revealed the
table (6).

4.2. Comparison with I nter national
Waste Generation Rater

In the present state, daily
per capita generation of MSW is
much lower in developing countries
than in  developed countries.
Differences also arise between high
and low income countries in terms of
waste composition and physical
characteristics of wastes.

Table (7) shows the
difference in these items between the
developed and developing countries
[18]. Data from nearby and other

countries are presented in the
subsequent sections.
Another examples of

generation rate in many neighbors states
and countries with similar socio-
economic indicators are illustrate in
table (8).

According to [24]. The
amount of solid waste generated per
person and per day in least developed
Asian countries in the order of
kg/capita/day are shown in Fig. (8).
4.3. Variation With Income Level
Typically low-income
countries have the lowest percentage
of urban populations and the lowest
waste (generation rates, ranging
between 0.1 to 0.5 kg per capita per
day [25]. Countries that have a Gross
National Product (GNP) per capita
less than US $400 produce under 0.5
kg per capita per day[26]. As GNP
increases toward the middle-income

range, the per capita urban waste
generation rates also increase,
ranging from 0.5 to 1.1 kg per day.
As predicted, the high-income
countries show the greatest urban
waste generation rates, typically
above 1.1 kg per capita per day.
A study presented by [29]
evaluated the solid waste composition
and rates in accordance with the
income level of selected countries.
Three categories were presented,
namely low income, medium-income,
and industrialized countries.
Countries were categorized according
to their mean annual income per
capita:
- Low income countries were
selected as those countries with
less than US$400 mean annual
income per capita.
Middle-income countries were
selected as those countries whose
mean annual income per capita

was between US$400 and
US$3,500.
Industrialized countries were

selected as those countries whose
mean annual income per capita

exceeded US$3,500. The
following  classification  was
obtained.

4.4. Waste Generation Rate

This waste generation rate is
then multiplied by the population
serviced to obtain a total tonnage of
waste generated by a neighborhood, a
district or the entire City of Baghdad
for a given period of time. Although
the aim is to arrive at a single value
for the waste generation rate per
capita per day, it should be stressed
that there are inherent day-to-day
variations in such values even at the
level of each individual, who does not
discard the same amount of refuse
every day [Baghdad Mayoralty
Records]. Neverthel ess, the
generation rate is a useful planning
guide and tool [28].
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Although most data indicate
a general increase in waste generation
trends as the socio-economic
conditions of the population being
served increase, such increase is
usually accompanied by a slight
reduction, or at least a slowed
increased based on legislations and
waste reduction policies implemented
in industrialized countries [29].

According to [15], The growth
rate of middle income countries was
about nearly 4% per year. Therefore,
instead of having the waste generation
rate increase at a rate of say 5%, this
rate is reduced with time to say 4%
based on the implementation of proper
waste management policies. In the
model for the period of 5 years as a
landfill estimated operation time, we
will adopt the net increase in waste
generation rate.

5. Results and Dissection
Based on the studies and

reports  of Baghdad and it
neighborhoods countries cities
generation rate as mentioned in

previous sections. We can assume that
the individual waste generation rates
ranged between 0.3 and 0.8
kg/capita/day based on the percent of
poverty of each district. The data
summarizing  this approach is
presented in Table (9). We would
therefore adopt the value of 0.63
kg/capita/day for the year 2006 and
increase it at the net rate (growth rate
less waste reduction rate) of the
expected GDP increase of 4% per
year. So, the waste generation rate
over the proposing duration of this
research is presented in Table (10).
Waste generation rates in
cities and urban areas are usually
significantly higher than those of
rural areas. For this reason, the waste
generation rate of Baghdad is
expected to be above the national
average. Urban residents generate
about two to three times more solid
waste than their fellow rural citizens

[22]. As mentioned earlier, waste
generation rates are closely related to
the economic prosperity and hence,
since Irag's GDP adjusted for
inflation fell by 75% during 1991-
1999 it can be assumed that Irag's
domestic waste generation rates have
also fallen [12].

Based on the above, it can be
feel that an estimate of about 0.63
kg/capita-/day is not unrealistic for a
City such as Baghdad. This value may
Sound high when compared with [16]
figure reported of 0.2 kg/capita/day.
However, it can be feel that the low
values reported are based on a low
percentage of waste collection
available at this stage. Furthermore, a
comparison with other neighboring
countries or countries with similar or
potentially similar socio-economic
structure which presented in pervious
sections, would have us believe that
our estimate is actually conservative.
The individual waste generation rates
fluctuated based on the percent of
poverty of each district.

One of the barriers to the
establishment of improved waste
management planning, monitoring and
enforcement in many parts of the
world has always been the lack of
sound, reliable, comparable and
available data [18]. The use of
unreliable data can lead to poor
policy-making decisions and the
establishment of inappropriate waste
management infrastructure. Estimating
accurately the waste generation over a
5 year period is quite difficult even in
the presence of a large database of
parameters (population, waste surveys,
etc.). Such estimation is made more
difficult in the current situation
whereby very little data is available
regarding the waste management
situation in Baghdad. Even if such
data was available and accurate, the
expected changes in the coming years
are so drastic when compared with the
past years that any estimate should be
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adopted with caution and regularly

updated.

The values indicated are
overall average values. Variation in
the waste generation rates is expected
by district, by income level, by season
(especially fruit and vegetable waste)
and over time. Values for the
populations and therefore overall
values for total daily waste generation
are dependent on the accuracy of the
population estimates.

Solid waste generation and
composition in Baghdad (like other
countries) is typically affected by
population  growth,  urbanization,
improved  economic  conditions,
improved collection service, changes
in lifestyles, social and cultural
habits, social development, income
class composition, and diffusion of
technical competence [30].
Improvements in incomes of the
urban employed would lead to a
change in consumption patterns
whereas the emphasis would shift to
packaged products, which tend to
produce large amounts of litter such
as plastics, tins, and bottles. External
factors such as economic growth,
recession, legislations, and wars are
among the factor that could very
easily change the predictions. The
data has to be continuously re
evaluated and corrected in order to
ensure as accurate an estimate as
possible.

6. Conclusions

1. Thevalue of 0.63 kg/capita/day is
adopted for the year 2006 and it
increases at the net rate (growth
rate less waste reduction rate) of
the expected GDP increase of 4%
per year. And, 0.66, 0.68, 0.71
and 0.74 kg/capita/day for years
2007, 2008, 2009, and 2010
respectively.

2. Adopted generation rate value of
0.63  Kkg/capita/day  predicted
based on full collection of
Baghdad MSW.

3. With 5,785,577 population size in
year 2006, daily waste generated
about 3,645 tons/day and about
1,330,393 ton generated per year.
With population growth reaching
about 7,032,405 at 2010, expected
waste generation of 5,204 ton per
day and about 1,899,453 ton is
generated in this year.

4. The  predicted values  of
generation rate indicated are
overall average values. Variation
in the waste generation rates is
expected by district, by income
level, by season (especially fruit
and vegetable waste) and over
time. Values for the populations
and therefore overall values for
total daily waste generation are
dependent on the accuracy of the
population estimates.

5. Comparison of Baghdad MSW
composition and generation rate
with other studies of other
countries, puts lIrag in class of
middle income countries.
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Table (1), Baghdad’s Ten Districts and Its Neighbor hoods

District Neighborhood
Adhamiyah | Adhamiyah, Krai'at, Maghreb, Qahira, Sumer, Shaab, Tunis. Ur, Waziriya,
(58 km ?) Shamasiya, Seida, Bnowk, Camp.
Rusafa Abu Nuwas, Al Saadoon, Hay 14 July, Idrissi, Khulani, Shorgea, Altib,
(21 km?) Mustansiriya, Nile, Orphalia, Bataween, Sheikh Omar, Sinak. Al-Rasheed,
Al-Ulum, Jumhiya, Nidal.
(ngl?ri% Jamila, Ishbilya, Sader City(1), Sader City(2), Sader City(3), Sader City(4)
9 Nissan Fedhailia, Kamaliya, Ghadeer, Baladiat, Mashta, Amin, Rustomiya,

(89 km? | Muthanna, Zayonna, Baghdad Al-Jadidah, Obaydi, Sumer, Nasb Al-Shahid

6 Kanun, Camp Sarah, Rasheed Airport, Zafraniya, Karadah In. Karada outh,

Karada;h Arasat, Masbah, Alwiya Hay A1-Wehda, Sindabad Zuwiya, Jadiriya, Riyadh,
(66 km") : "

Babil, Jami’a

Kadhimiyah Ali Al-Saleh, Salaam, Hibna, Hurriyah, Kadimiyah, Sho’la, Nur, Mohit,

(38 km?) Fajer, Utifiya

Karkh Karkh, A1-Kindi, Harithiya, Karadat Maryam, Muthanna Airport, Salhia,

(25 km?) Hayfa, Sheik Maaruf, President Complex, Zawra Park, Sheikh Junaid

14 Ramadhan, Al Ghazaliya, A1 Khadhra'a, Al Jamia'a, Al" Yarmuk, Al-

M ansour Adil, Baghdad International Airport, Abu Ghrib Road, Iskan, Mansour,

(137km?) Dragh, Baghdad International Fair, Qadissiya, Safarat, Kafa'at, Washash,
Andlus, Hateen, Ameriya, Abu Ghuraib Palace

Rasheed Baiyaa, A’alam, Shurta, Saydiyah, Shohada’a, Radwaniyah, Shabab,
(123 k) Ma’alef, Furat, Amel, Jihad, Resala, Radwaniyah, Radwaniyah Palace
Doura Doura, Masafa Al-Doura, Zubaida, Abu Dsheir, Hadar, Jaza’ir, Jazeera,
(83 km?) Masafee, Arab Joour, Albu Aitha, Gareb Degela.
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Table (2) Adopted Population of Baghdad by District

Digtricts Di sitrzllt(:thzrea ALrJ;g?EI Ii?nd 2 Poﬁa?:ti on Pe[l%eir;}_ o
Estimate Population
Rusafa 20.9 14.14 160,264 3%
Karkh 25.0 15.30 135,815 2%
Adhamiya 58.2 29.84 822,005 14%
Kadhimiyah 37.8 19.36 810,613 14%
Sader 29.2 22.17 1,285,710 22%
Mansour 137.2 54.64 463,323 8%
9 Nissan 89.1 33.85 850,049 15%
Rasheed 123.4 35.38 657,889 11%
Doura 83.4 16.00 328,945 6%
Karadah 66.0 28.62 270,964 5%
Total 670.2 269.9 5,785,577 100%

Table (3) Population Projection for the Estimated Period

Year Popuiation | TRl | igration Rete
2006 5,785,577 3.00% 2%
2007 6,074,856 3.00% 2%
2008 6,378,599 3.00% 2%
2009 6,697,529 3.00% 2%
2010 7.032,405 3.00% 2%

Table (4) Population Estimation Over The Duration of ELOT For Baghdad Districts

District 2006 2007 2008 2009 2010
Rusafa 160,264 182,246 191,358 200,926 210,972
Karkh 135,815 121,497 127,572 133,951 140,648
Adhamiya 822,005 850,480 893,004 937,654 984,537
Kadhimiyah 810,613 850,480 893,004 937,654 984,537
Sader 1,285,710 1,336,468 1,403,292 1,473,456 1,547,129
M ansour 463,323 485,988 510,288 535,802 562,592
9 Nissan 850,049 911,228 956,790 1,004,629 1,054,861
Rasheed 657,889 668,234 701,646 736,728 773,565
Doura 328,945 364,491 382,716 401,852 421,944
Karadah 270,964 303,743 318,930 334,876 351,620
Total 5,785,577 6,074,856 6,378,599 6,697,529 7,032,405
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Table (5) Population figures for Baghdad's Districts

Districts 2006 P(_)pulation Per cent . Pop_ulation
Estimate Chronically Poor Chronically Poor
Sader 1,285,710 40% 514,284
Kadhimiyah 810,613 34% 275,608
Doura 328,945 15% 49,342
Rasheed 657,889 15% 98,683
9 Nissan 850,049 15% 127,507
Rusafa 160,264 15% 24,040
Karkh 135,815 15% 20,372
Adhamiya 822,005 15% 123,301
Karadah 270,964 15% 40,645
Mansour 463,323 15% 69,498
Total/Average 5,785,577 22% 1,343,281

* According to [United Nations World Food Program, 2003]

Table (6) Estimation of Baghdad Generation Rate Studies

. Date of Generation Rate
Studied by Study (kg/capita/day) Reference
UNEP | 1997 0.78 [14]
UN Children's Fund 2002 0.50 [15]
UNOHCI 2003 0.20 [16]
USACE 2004 0.51 [17]
[Baghdad Mayoralty
Baghdad Mayoralty 2006 0.55 Reports]
Table (7) Typical Waste Gener ation Rates from a Number of Countries, [18],
. . . United
Bangladesh | Pakistan | Indonesia | Thailand
Category | ™ (1999) (2001) | (2001) (2003) é‘g‘ég?
Amount of waste | 55 | 55 08| 0.8-10 1.6 3.26
Generated
Table (8) Generation Rate of Different States
Generation Rate
State Date (kg/capita/day) Reference
Turkey 2001 131 [19]
Jordan 1999 0.60 [20]
United Arab Emirate 2000 2.30 [21]
Yemen 2000 0.80
Egypt 2003 0.50
Tunisia 2003 0.50 [22]
Morocco 2003 0.60
India 1998 0.50 [23]
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Table (9) Waste Generation Rate Calculation for Baghdad

o _ Per c_ent G\é\éift(gi on Daily qute
District Population Chronically Rate Generation
Poor (kg/cap./day)] (K9/day)
Sader 1,285,710 40% 0.30 385,713
Kadhimiyah 810,613 34% 0.35 283,715
Doura 328,945 15% 0.80 263,156
Rasheed 657,889 15% 0.80 526,311
9 Nissan 850,049 15% 0.80 680,039
Rusafa 160,264 15% 0.80 128,211
Karkh 135,815 15% 0.80 108,652
Adhamiya 822,005 15% 0.80 657,604
Karadah 270,964 15% 0.80 216,771
Mansour 463,323 15% 0.80 370,658
TOTAL 5,785,577 22% 0.63 3,620,831

Table (10) Total Waste Generation Calculation for Baghdad

Y ear Waste Gene;ration Rate Adopted
(kg/capita/day) Growth Rate
2006 0.63 4 %
2007 0.66 4 %
2008 0.68 4 %
2009 0.71 4 %
2010 0.74 4 %
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Figure (2) Baghdad Population Estimation [4]
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Figure (3) Area Percentages of Baghdad Districts
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Figure (4) Urbanized Area Percentages of Baghdad Districts
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Figure (5) Population Percentages of Baghdad Districts
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Figure (6) Percentage Of Urbanized Area Per Districts Area Of Baghdad City
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Figure (7) Population Density of Baghdad Districts In 1000 Persons Per km? of Urbanized
Area
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Figure (8) Solid waste generation rate in kg per capita per day in least developed
Asian countries, [24]
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