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Abstract
Because of geographical position of Tehran and existeno@whtainsn the northern part of
it, transmit of the northwest prevailing wind to discharge pollution caused by urban activities
seems to & complicated and alsopnstruction ofndustrial factoriesn the cityspaceand
high amount ofirban transportatiomyisis the aiin Tehran. So, study of the amount of green
spaceand their change and role to reducing air pollution in Tehcausedy urban activity
has highly importance. The purpose of this study is gsgatedevelopments per capita
during the past three decades and its role in the evolution of present air pollution in Tehran.
The study areas have been conducted in the Greaamalmout 730 Square kilometers. To
implement of this study, LANDSAT imagery ofahd5 TM and ETM sensors in the past
thirty years have been used. At first radiometric and geometric correction and coordinates
unification of all imagesThe images of studgrea in Tehran have been selected and then
using maximum likelihood classification algorithms for image classification and extracting of
plant cover layer and green space dome.this section by using the region borders green
spacewas calculated per cdigl and thematic map was presented. By using long time Tehran
pollution zoning maps, all 22 regions of Tehran in term of pollution have been ranked. And at
last correlation between the amount of air pollution and gspanevasobservedThe results
show that, at first, the amount of greespaceper capita was undesirable than the global
Standard and at the second, the role of gegarteto reduce pollution in different areas of
Tehran has been impressive.
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1. Introduction:

Air pollution is the fourth cause of deathnternational Statistics shows that air pollution
caused rank fourth of death. According to the UN reports, every year 3 million people in the
worldwidedie because of air pollution or its cussed illness.
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Particles of metal contaminants such as cadmium, nickel, arsenic, sulfate, nitrate ions and
hydrocarbons PAHs what emission in thehais various adverse effects such as reduced 1Q,
stupidity, liverlesions, asthma and emphysema creates.

Researches conducted by the Air Quality Control Company and the Ministry of Health and
Medical Education of the Islamic Republic of Iran have also indicated, the amount of these
Pollutants in the air of Tehran is ZiBhes over than the world standard.

Tehran citizens mortality risk have been increased by increasing pafeldts of a
regional study in Tehran showed that in one 140 day period, 160 patients in five hospitals
were treated by respiratory and caxdiscular illnesses which air pollution induced.

Air pollution which made by fossil fuel vehicles in Iran, especially in large cities and
especially in Tehran, entirely critical and dangerous situation to takeAiw@ollutant in the

large scale was csed sometimes exclaiming the dangerous air pollution situation by
environment al authorities and health authori
their homes.

Hence the process of review and study of air pollution in Tehran and awarersssieof
actions that should be made in this regard is very important.

1.1 Tehranfeatures

Tehran locate between mountain and desert valley in the southern slopes of Alborz
mountains. From the south it is spreaded from the Bibishahrbanou mowamdiRay heights

to the Shahriar and Varamin plain. In the north, because of the Alborz Mountains, it has been
SurrendedThe height of city is 1700 meters above sea level In the north, 1200 m in the
center, and finally it is reaches 1100 m in the south.

Geographically, the city has been located from 51 degrees and 8 minutes to 51 degrees and 37
minutes east longitude and between 35 degrees and 34 minutes and 35 degrees and 50
minutes north latitudelands steep in the city is from north to south. In thensihanat
mountains, range 10% to 15%, in Tajrish due to abasabad hills 3% to 5% and from abasabad
to Enghelab Street 2%. The slope from city sides to the city center is 1%.

Tehran Climate, other than the North Highlands which are a little wet and teejigenatrm

and generally dryMaximum temperature of 39.4 degrees recorded in Tehran and at least the
7.4 Celsius. the average monthly maximum and minimum are 29 andl.

Average rainfall in Tehran was low and throughout the year is 316 ml. 36 numbestof fro
days per year has been recorded in Tehran.

1.2.Sources of air pollutants:

Due to expanding cities and increasing sources of air pollutants, most large and industrial
cities are pollutant and have ri hktasnnaed i nf e
areas. So understanding and knowledge of various aspects of this issue is very impdrtant
only by knowledge and understanding of the issue we can prevent or reduce possible risks.
Several types of pollutantge r e e x t e n d ealuraland artificiahactiviies on land,
coming into the atmosphere, so the general air pollution means the presence of a foreign
substance in the air that it can be classified based on natural and artificial pollution sources.
Natural Resources: Air pollution such as dust storms, forest fire, volcanoes, pollen and
natural gas leaks and pollution from them is a permanent phenornetomasdue to natural
processedts value more or less is fixad the entire worldAmount of naturapollutants in
compared wh artificial onesare much more significanBut in nature there are several
mechanignsto faltering themto improve andnake creatures life appropriate and sustainable.
Artificial sources: Includes substances such as domestic pollution, industriatipolltraffic

or transportand etc. The role of humans and human activities are clearly marked.
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In the Other way to categorieEPAl, air pollution has been classified as follows:
A: transportation: ships, aircraft, trains and automobiles

B: constant fukefrom combustion sources such as power plants, etc.

C: industrial processes such as: steel plants, textile and paper

D: solid waste disposal, such @fpenwaste incineration, open burning and burial of waste
sanitary landfill systerand others.

E: Other processes, such as household actiyitissng of insecticide and pesticide cleaning

1.3.Factors that affecting on air pollution:
For thisarticle several methodsan be provided by different categories, buthe natural
environment and huméactorswhichincreased air pollutionanbegroupedas following:

1.3.1.Meteorological characteristics

Atmospheric parameters such as size and wind direction, atmospheric loss rates, relative
humidity, etcaffectair pollution.Horizontal movement ahe air, carry and move pollutants.
Pollution carried by wind speed downwaRbllutant concentrations at ground level
substantially depenadn the size and wind direction and rate of decliDbange in air
temperature with increasing altitudesultpollutantsmoverelatively fasér.

1.3.2.Topographic shape

Ground shapesand obstacles such as mountains andwsdb be affeced in pollutants
emissionsDepending on local conditions and the location, topography, may be beneficial or
harmful.

1.3.3.Pollutant properties:

Air pollution importance depends ocontaminant type and siaed what they aréhe solid or
liquid or gasAlso depends on the sound or heat or energy or radioacteitg,are
combinationsf these factordReaction betweethe pollutants in the atmospherdepending

on the pollutant characteristicsmay increase or reduce the amount of pollutants in the
atmosphere.

1.3.4.Pollutant release method

How pollutantsrelease and also how quickly releasing pollutantstiloatmosphere has the
effect of air pollutionPollutans may periodically or continuously or periodicakynit, or be
released from a source or several sources or point sources and norsquugdsThe
dispersion of pollutant depends their releasemethodin atmosphere.

1.4.The role and importance of green areas to reduce air pollutian

Improving public awareness about gre&reaand meet planialues arenecessargndbarrier
of cities environment disaster destroyity pollution. Thereforesometmes makethe
importanceand role of greenareaon human life and create more interest in the iree
peopl e drevemimpaitant and cosffective solution with high efficiency in reducing
pollution and increasing urban lit@lue

The main effect®f plants and greeAreainto theurban lifeandhumarsis as follows:

1.4.1.Absorbed radiation:
There argwo significant effects of solar radiation on the human body and other organisms.
One of themis infraredand the other is UVToday, cellular effects of ultraviolet lighin

! Environmental Protection Agency
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plants and animals and al&s disinfecton themandthe role of trees in supporg human
and other organisms in the scorching sun is lgleeell known

1.4.2.Dust absorption:

Trees because of theirsttibute foliage in over all angles and levels, act as a duster. If we
observe carefully the tregve thoughtrunk can instead handindfoliage instead ofilters

on a regular duster that can be used at home,

1.4.3.0xygen production:

Humans need aloib 15 kg airperday.While their needo the wateis 5 / 1 kgandfoodis 5 /

2 kg. This amount of healthy air that enters the lay@y 8 percent nitrogen and 21 percent of
the oxygenOther gases such as carbon dioxide, helium, neon and nitrogenlfamdxsides
arevery small amount of air weight. For example, 3% carbon dioxide leads tolgquickna n 6 s
death.lt is important to know thad large amount of oxygen released throtighairproduced

by the greerarea

1.4.4.Climate mitigation:

Transpirdion of trees playimportant role in reducing microclimate temperature and
increasing relative humiditgf air. Temperaturef one lectare greeareaattheJuly, is 5/ 4
degrees lower than the adjacent spabéh is empty of trees. And so the relative humidity
within the green space to 11% over the outside is measiidid.adjusting two parameters
mentioned above, greareacreatesvell microclimate thaimproved nicephysical comfort
for humars.

1.4.5.Effect in reducing noise pollution:
Noi se such as, cars and é has a i mpanfetctant
by noise pollution The green Areas reduce the air sound pollution like a acoustic panel.

2.Used data

Data used in this study:

A - 7-band Land Sat images on 19/09/1988 and 19/07/2009
B-Tehran population statistics from 1365 to 1385
CiMapof Tehr a2lregianig Tebrargs A

D1 Statisticsof dispersion of population in the Tehran

E - Pollution statistical information in Tehra
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Figure 1: True Color Land sat Image on 1988
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Figure 2: Populationdistributionmap ofTehranin urban areabased orcensusstatistics
of 2007(Tehran Municipality'svebsite)

2.1.Spearman correlation coefficient

In some studiesobtain data interval is not possible ohéveno required propertiesn such
casesve can be ranked raw numbers, although the data rank information to our raw data does
notas valuable as raw data.
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If the data collected as a rank or rating may be conveitechuld be used Spearman
correl ati on Tomeas@e theacormiandifferent coefficients are used t@ne
of which is the correlation coefficient is nonparametric methods

Null hypothesis this test assumes that there is no correla@odinal correlation coefficient

show with 'S. Correlation coefficientmethod for calculating paired data(xi'yi)for

1=12,2 ,K grethis: first all the x terms give the rank valuewd the same work we do for y

then the difference between the scores of eaclcplulaedi showswth di -. Then calculate

the squarefor all di, finally, using this formulato calculate the ordinal correlation
coefficient

k
68 d’
rg=1- —=2—
n(n- -1

To Test Null hypothesis the hypothetical claim thahe x and y vaiables are with no
correlationand arerandom pairs are matched, no need to assume certain about is sampled
population.For large amounts of samples (10 <n) distribution can be approximated with
bellow formula.

Z=rn-1
2.2.Pollution StandardsIndex (PSI)
PSlis aquantitystandardor reportingdaily air quality and usuallgontain of fivepollutants:
carbon monoxidepzone hitrogen oxidesulfur dioxideandsuspended particles or particulate
matterare used.
Accordingto thepollutant concentratioandhealthstandards in U.S.Environmental
Protection Agenc¥PA, concentrations gbollutantsto anumerical scalén PSlis converted
from zeroto five hundred.
Because ofinique scaleneasurement by PSl,is preferable:

PM-10 SO2 NO2 03 CO

(Mg/m3)| (ppm) | (ppm) | (ppb) | (ppm)| PSI
24hr 24hr 1hr 1hr 8hr

nm nm nnn| nan|l nnnl n
Tmn|l njon|lvpmnalcmn| np |l pan
Mp.0OO | mnmn|l o nmna|lMmHumJ n n|fmn
oTJpn| onmn|l cnmnlH M MPIAHAN
CHJpnN|l cnmn|MH mn nmsjominon
yTsponly nmnal mcmnlpamjgqnmoann
MO MAIMA MAHAMACNm]pmiunpn
Tablel: PSI pollutants Concentration table

According to the index rate and the following table, air quality can be realized in
the last 24 hours.

Descriptor| Good| Moderate Unhealthy| Very Unhealthy| Hazardous




5"SASTech 2011, Kavaran Higheeducation Institute, Mashhad, Iravlay 1214.

PSI

NP NP TN N|MATEA | H O N bo nn
Table2: Air Quality According to PSI

Regardinghe airquality indexfor eachpollutantcanbereported But the overall conditionof
theweathelnndex ismaximum,meaninghatusuallybelongsto the highest PSpollutantis
generallyCO orPM-10is used.

3. Research method

Determine thegreen area per capit@gelydepends on the City bioclimatharacteristics.
Onthis basisgircumstances of green eaper capitdana desert towrabig
city suchasTehran should be differemtith aseaside town.

Suggestednethoddor determininghe green area per capitaainly determined the
specificgreen aredor leisure,i.e. urbanandpublicgreen spacesndotherfields such
aslandscapingroadsnetwork, andthers. Green ardanctionwhichassumeadnust be
evaluated.

Forexample, although theads green spaceaybelongto the ecological
andenvironmentakffects,butits originalfunction is aboutraffic network andtraffic follow,
soothereffectsarelessimportant.ThereforeJike other elements dheUrban UrbarGreen
entitiescan beconsideredan independent role.
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Figure 3: areasf current Regions Tehranon 1988Landsatmage
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Figure 4: Areasof current Regiong Tehranon 2009Landsatmage

Note here that the subject of this research is in connection with clearance role of green area
and its relationship with pollution, therefore, thésticle was trying to independently
recalculate themount of Tehran green space per capita with help of remote sensing data, so
in this method all green area roles such as beautification of urban furniture or Green area in
streets are also having beemsioleredSo all the flora on the campus of Tehran refinery
pollution in the city has been studied and involvegpart from what they considered for the

role has been.

To calculate the green area per capita in the first, by using satellite imagelassification

them in several spectrum band, attempts to isolate and calculate the total amount of these
green area in Tehran regioms.this regard, first, falseolor images by using bands 2, 3, 4

has been made and then by using remote sensing ajpli2at satellite images classified in
eighth classes by using maximum like hood method.

This class is as follows:

Agricultural areas, green space, water, mountains, forests, hills mound, industrial buildings
and urban areas. Three classes, agricultaresfs and green spaces in calculation have been
determined as green areas.

Erdas
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Figure 5:_View of theclassifiedimage,red presentgreen area

Following  shows  classificatioresults  ofgreen areain  1988and2009  of
Landsaimagein urban areas of Tehran:
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Figure 6: Tehran Stug areaof greenareasn in 2009



10
5"SASTech 2011, Kavaran Higheeducation Institute, Mashhad, Iravlay 1214.

510000 520000 530000 540000 650000 560000
8 : H
| ] SSSSSSESESIAESEN SESSSEMPBISOPIIBIIGOSIDISPDIEISIITOEI A BERESRISERSSRIA ISESRSSEEIODO DI [P PIIDI SIS SISt S
s s
N
g gl g
; i N R N A ;
H : 2
5 ............................ LT T Tt ;
H ]
; ................................................ ;
Kiiometers
2 4 8
510000 520000 530000 540000 550000 560000

Figure 7: Tehran Stug areaof greenareasn in 1988
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Figure 8: Overlay of Tehran ragns andhe citygreen areaap,computedbased
on2009image

Now accordingto populationdatafor Tehranwe will attempting taletermine thgreen
areaper capita in Tehran based square metergerperson.

Total green area Green area per capital

Year PopulatioriPerson (Ha) (Square meter pgrerson
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Table3: Per capitagreen arean the study period

Compare of green area in 1988 and 2009 in Tehran regions
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Now, by usingoollution data of Tehramgttempting todeterminghe number
of daysmorethanthe limitair pollutantsin  different regions ofehran.To that
reasorstations data dEnvironmentaProtection Agencyas used.

At first, dataaboutcoordinatesindthe amounbf over standargollutant days foreach
station identified and then lsing theDW methodthe center of each region has been
valued as regions value.
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Figure 9: Dispersal ofair pollution controlstationsof the EnvironmentaProtection
Agencyin Tehran
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12

CO 03 PM? S02
Staton name (max 8hr:9 | (max lhr:0.08| (max 24hr:150 (24hr: 0.14

ppm) ppm) ppm) ppm)
Azadi 70 58 90 25
Tajrish 40 0 28 0
Gholhak 40 43 91 0
Bahman 0 0 37 0
villa 98 84 100 14
Pardisan 4 3 5 0
Sorkhe hesar 0 67 15 0

Table4: Number ofdaysoverthe limit air pollutionin Tehran Environmergtations in 2009

Results ofcalculationghat maddor different regionsn thefollowing tableareavailable.
Theimportantpoint hereis that dueto theexistence, other fixed pollutianeasuringstations
andothermobile stationsandalsousedexisting model$o determine pollutiomn regionscan

bea moreaccurateestimateof the pollution.But in this studydatafrom
the EnvironmentaProtection Agacy has been sufficient.
CO 03 PM S0O2
Regions (max 8hr:9 | (max lhr:0.08] (max 24hr:150| (24hr:0.14

ppm) ppm) ppm) ppm)
M nn n HY n
H n 0 p n
0 nn no d ™M n
n HM p o Hp n
p on HC nT M H
c dy y n M N M n
T TM po do T
y o ¢ cc cy p
8] PP nn cy My
M /1 p O on CT M T
M M cn nm TP MYy
M H cCo no TYy MYy
MO ocC H O CH M M
M HM MYy pn n
M P y d n m 0
M C n n oT n
MT M o M N H O d
MYy o] H M H M
M b n n on n
H N n n M H n
H M M O d M T p
H H HH MT H O y

Table5: Number ofdayspollutants are ovehe limitin TehranregionasperIDW method

XANnse?® dFp M
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Continuein thezoningmapsin differentregionsof Tehranpollutionbased orcarbon
monoxide,0zone particulate matter, sulfur dioxidend number oflays
of pollution by PSlindex is show. you segheresultof the abovalataandComputatiorwith
aGIS software.
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Figure 10: Pollution of regionshased orthe number o€O pollutant days

Figure 11: Pollution of regionsbased orthe numbenf O3 pollutant days

Figure 12: Pollution of regionsbased orthe number oPM pollutant days



