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~ Tehran’s ecological space can not measure its basic needs, and this The ecological footprint of
inability leads to instability from one to the other, and on the other hand  yrpan sustainability with a
to the back-up area that supplies power and energy. view to metropolitan Tehran
hol sboaisy 10 (5 gl dloxe) digad anel> o131 3 ae slajls 4l o5lul
136 5 b g o ol cooneb 538 ila 5 ety 5SUI L5 5
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ol 0353 B8 s Sl S 1 VIE ol g 05155 (60 ;aryagi and ,
The size of all consumer needs of the sample population (Tehran's Determine the ecological arr;?)oréour,
Elahieh neighborhood) has been calculated in the main areas such as ~ footprint and high density in
electricity, natural gas heating, water, transportation, waste and food. urban areas.
Then, the amount of consumption of each factor is calculated in terms
of land used, and hence the per capita EF for the neighborhood is
estimated to be more than 5 times the area of the area and 1.6 times the
total area of Tehran.
gl 53 55 (FELpg Sl liee (r it &5 wad s LIS gl mls
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The results of the study show that the highest amount of ecological Footprint assessment of
footprint in Urmia belongs to Minibus (0.00055 ha) and the smallest  ecological urban transport a
amount is related to motorcycle (0.00016 ha). Comparison of the ~ novel approach for sustainable
amount of the means of transportation of urban vehicles with standard ~ transport planning case study
values suggests that other than the bus, other transhipment methods of Orumiyeh
the city of Orumiyeh have been more than global standards.
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2012

The ecological footprint of consumption in Rasht was estimated at Study of sustainable

1.979 hectares per person. The biological capacity was estimated at development status of Rasht

0.414 hectares per person. The analysis of the results shows that the  city using ecological footprint
city of Rasht is unstable from the ecological point of view. method
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lodds 09> (8 pae : P - Van Warren and 5
. . . Ecological footprints in Benin, .
The study concluded that the countries of Benin and Costa Rica had to Bhu?an, CostalloRica and the Smith,2000
import their own con§gmer goods due to Ion blologl'cal and ecological Netherlands
capacities and more use of this capacity.
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Using the input-output table, they examined the ecological footprint of The_ECOIO?'Ca}! footpr]!nlil and Peterson, 2004
16 areas in New Zealand. A case study has been conducted on recnprocazzzllaarr:ge or New

Auckland. The result of the study shows that the first ecological
footprint of the city of Auckland is 2.32 million hectares, that is, for
every citizen, 2 hectares of land is needed.
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Research done
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Based on a regionalized data-output model, they calculated the
amount of CO2 emitted from energy used to generate household
goods. The results of the study show that CO2 emissions have

increased by 15% over the years.
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In this study, it was concluded that the prediction of the ecological

footprint to assess the human effects on the environment is

necessary. Based on calculations, the bioavailability is 50% higher

than the global average. The ecological foothills of Wahan are 2.44

hectares.
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The results of the study show that per capita Hangzhou footprint has
risen from 1.1561 in 1988 to 2.223 hectares in 2008. The ecological

deficit is a sign of a bigger footprint than Hangzhou's biodiversity,

and green growth has to be done to reduce its footprint.
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Household carbon ecological Jackson, 2009

footprint England
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Using neural network to
predict the ecological

footprint Wuhan City
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Ecological footprints and
reflections on green
development in Hangzhou

Zhuang, 2010 9
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Table 2. Advantages and disadvantages of ecological field analysis

ol
Disadvantages

Lize
Advantages

pilie oS Sl (Slald 5 Sras Jold o 23Ldpg bl by,
o] O f\y’
The ecological footprint only involves consumption and waste
that involves the earth's surface

23 e e sloog S gangar ol sz 5 s Fn Bl S
Ll axlg sae S
The most problematic dimension and aspect is the idea of
.aggregating the various groups of land in a single number
291y e Bl 5205 5 8l ST (oS Ploo 55, ey (5L
S o0

This indicator focuses more on quantitative issues and considers
less qualitative issues.

258 oo 000l 1) (658 x5 EF asls
The EF index ignores technological change
it a8 el SYleis ]y itie yiiy lihie mhaa ,o asls ol
lilats 5 s gl 50 oMbl s9eaS 5| (56 o 51 (St 45 w38 o
el
The regional indicator is more likely to be based on

probabilities, partly due to a lack of information at the local and
regional level
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EF provides a collective indicator that is both powerful in
science and easy to understand and understand by non-
specialists
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This method can be used for different levels of consumption
(from one person to the level of a country and even the world's

population)
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33l e 351y Jolo
EF makes it possible to combine different groups of
consumption and its environmental effects into a single analysis

—anlie Sl ol b saules oo 481 0ol Slaie o g, ol 45 ol
D01y Sy NS sl
Since this method provides a single value, it has the ability to
have overall comparisons
358 o0 518 e b celaizl Slae (g, cnl 5
.In this way, social justice is also taken into consideration
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Ecological footprint analysis is both educational and
motivational

Habibi et al., 2012 :35L
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Table 3. Demographic characteristics and area of the 10
regions of Tabriz city

(HLSR) Carug (%) S ailaio
Size (hectare)  Population (people) Region
1546 211302 1
2095 171524 2
2798 274639 3
2550 320450 4
3229 92848 5
7196 97818 6
2882 128547 7
386 34231 8
762 2001 9
1050 200143 10
24495 1533500 2o

Naghshe Moheit Consulting Engineers, 2011 :i5L
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Waste Management Organization of ) <l 54, ;o
(Tabriz, 2015
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0/7 x 365 = 255kg

S A5 5 A ady gL Bl
1533500 x 255 = 391042500kg =>
391042500 +- 1000 = 391042 /5ton
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2172333 +2 =108616.6m3> = 108616.6 +

10000 = 10.86 hectare

10.86 =~ 1533500 = 0.000007hectare
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110.955 gallons x 125000 BTU/gallons
= 13869442 BTU

005 O VA @iz sl AVl &5 (5B ol axg L
il ol 5l e S8 S
0.013869442billion x 19.35 tonnes carbon
= 0.2683737027 tonnes carbon
0.2683737027 tonnes carbon X 1 hectare
=+ 1.8 tonnes carbon

= 0.14909650 hectare
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0.14909650 x 1533500 = 228639hectare

J936 b sl anlone
J5935 &ljg, B yae &l IS
552 + 3.7853 = 145.827
145.827 gallons x 138700 BTU/gallon
= 20226243.6 BTU
0.0202262436 BTU x 19.9 tonnes carbon =
0.40351355 tonnes carbon
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0.40351355tonnes carbon X 1 hectare
+ 1.8 tonnes carbon
= 0.22417419 hectare
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0.22417419 x 1533500 = 34377hectare
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V = 1cubic. foot = 28.3L
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R = 0.08206 mole.K

T = 60 degrees = 15.55 centigrad =
288.5 kelvin
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N = (0.017) x (28.3) = (0.08206) x

(288.5) = 0.02
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0.22 gerams carbon X 0.75 =

0.24 germs carbon
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35959476kj x 1germ + 20 kj =
1797973 germ
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1797973 germ =+ 0.314 = 5726031 germs
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Table 4. The ecological footprint values of Tabriz for both
elements and consumables
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(%5 [ L) (L) 1321
Ecological Footprint Ecological Components

(Hectare / person)  Footprint(Hectare)

0.0000007 10/86 Sl
waste materials
0.3732 343771 Jais e
Transportation
0.17 270395 gy S
Electricity
syls Gl )S
0.0135 20795 b
Natural gas
heating
0.020 32068 <!
Water
273 4200747/567 b
Food
3.30 4867787 &z
Sum
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Introduction: The concept of sustainable development is expanding internationally, and therefore scientists
have provided several quantitative and qualitative models for measuring the sustainable development of
communities and cities. One of these tools, which attracts more attention in the scientific, political and
educational levels, is the assessment of ecological footprint. According to this method, the development is
considered unsustainable, when the ecological footprint is higher than the biomass of the region. The ecological
footprint approach has been used to measure the sustainability of major cities around the world, such as
London, Liverpool, and Paris. The aim of this research is to measure the stability of Tabriz city using the
ecological footprint method.

Material and methods: In this research, descriptive-analytical and quantitative methods were used. The data
of this research are mainly quantitative. The population under study included all households living in Tabriz.
All data were obtained either from documents (e.g., library and electronic databases) or during field works. In
this study, cluster random sampling method was used. The city of Tabriz was categorized into 10 regions based
on municipalities and from each region several blocks were selected by sortition. A syncretistic ecological
footprint method (a combination of inductive and deductive methods) was used to calculate the ecological
footprint in the urban areas. The data necessary for initial analyses were obtained using the country’s statistical
data. These include energy consumption, forestry, and its utility.

Results and discussion: To determine the ecological footprint of Tabriz, data from food, carbon dioxide
emissions from transportation, heating from natural gas, water, electricity, and the amount of waste was used.
The results show that the city of Tabriz requires an average of 10.86 trillion hectares of land per year for
landfill. The required area to absorb the carbon derived from the consumption of the natural gas for each citizen
and the whole population is 135 square meters and 20,795 hectares, respectively. The electric power footprint
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of each citizen of Tabriz is 0.17 hectares. Finally, the water consumption footprint of Tabriz city is 0.020
hectares.

Conclusion: The results of this study indicate that the ecological footprints of Tabriz city in categories such as
food products, transportation, heating from natural gases, water, electricity, and the land needed for waste
disposal were 3.30 hectares. Our results suggest that the city of Tabriz relies on a region beyond East Azarbaijan
Province to meet its biological needs and sustainability. The amount of consumables in Tabriz shows that food
with 2.73 hectares has the highest share compared to other factors. The lowest amount of area needed for waste
disposal was 0.77 square meters per person. Since Iran's biocapacity is 0.8 hectares, the ecological footprint of
3.30 hectares in Tabriz city indicates that the city allocated 125.4 times more than its share of the country's
biological capacity to itself.

Keywords: Ecological footprint, Urban development, Biological capacity, Tabriz.
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