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Her ge-en g¢n artan -evre sorunlarénén bakénda gelen hava
°neml ipr-oebvireeml eri nden biri dur umun cad érl .e |l D¢pn yaa arkg f lesnudrgwsit r h
Kehirl ekme, artan trafik ve enerji kull anéména daydiljéerol ar
canl|l @lramdgz ol umsuz etkiler yaratmakta, yerel, b°lgesel ya ¢
gazlar ve partike¢ler maddel etrapoél azr.a5k mikkir oannaa ekkaitie gyeaj igdyad &dkayh
oarak fosil yakétlarén kull anémé sonucu a-é&ja -ékmakta ve
omaktg maruz kaléndéjé seviyey baj |l & ol areatkk i®° leg mlneer ed ayyoall éa -
kalit e s i parametrelerinin dajeél ml arénén belirlenmesi, s¢rder
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Bu -alékmada, T¢rkiye'de i1k defa 201322:5vé&tEhdni Mafkreafar BP &
y°nt eknullelrainél arak 14 hava kalitesi istasyonu i-in dajéleém h:
°znitelik verilerini baz alarak bu noktalar arasénddeki al a
edimktir. Elde edilen sonu-I|laraWHe)y &l é rdleani ak oDgdnuy a $apjilsodi X
Mar mar a B° Lyglagié'l reiopguniERMnteenm il e ortaya konmasé hedefl enmi«kt |

Anaht ar EhterpolagydneHavKal i t esi | Marmara B°l gesi, PM

ABSTRACT

COMPARISON OF INTERPOLATION TECHNIQUES TO DETERMINE PM 55
DISTRIBUTION : MARMARA REGION CASE STUDY

Air pollution as one of the most importamvéonmental problemis the major issue to be solvdearallel tothe rapid increase

in the populationof the world with respect to thgevelopment of the industry, unplanned urbanization, increasing traffic and
energy usage, air pollution is encountered more intensively; the intensive air pollution poses negativereffectan health and
other living creaturegeadingto the local, regional and global problems. Air pollutants can be categorized in two major ¢asegor
gases and particulate matter (PMPMzs is categorzed for the air pollutantsvith a diameterof 2.5 micronor smaller,and
primarily released as a result of the fossil fuel usage. It can cause severe respiratoifcatadory systenproblems on all living
creatures and this can lead tatality depending on the level of exposure. On the basis of the effects on all living creatures, it is
essential to determine the distribution of the air quality parameters for sustainable air quality management.

In this study, distribution maps ¢tM:.s values for 14 air quality observation stateover Marmara Region wergudied, using

different interpolation techniquessing thedata measurefbr thefirst time in 2013. Pidsvalues of the areas between these points
were calculated baskon theattribute data georeferenced by point geometry and results were expressed as raster surfaces.
According totheobtained results it is aimed to demonstrate the distribution ofRMer Marmara Region using the best method
within the episodic limits that @vld Health Organisatiorhasdetermined.

Keywords:Air Quality, Interpolation, Marmara Region, P
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Knsanoori 158k myealji i htiyakiéenea Kaoaskél gpalei kineamekeeByeresgnem
durumunson29 €1 da i v misekkeahz ar nea sdée kin azainmsvéan alda&®Ini tod anuxt ur . Ha v .
yakanaamab v zel | k &khier begydé& yakayan insanl arén z
neden ol ma punun bomucundeal@ kalitesi 21lyytiin  en b¢y ¢k -evr e
vd. , 2009) . At mosferdeki partike¢ler maddel
faaliyetlerden ve doj al kaynakl arvd aa«laored@pal
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aerodinami k yar é- agod asraatki pa dposarotdi@knsgliMéesri,s PA?MNI
kardiyovaskyg¢l er vV e i st solunum yolu hast al
yaratabiliter (Kowalskavd., 2010 Mahiyuddin vd., 2013).
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Te¢r ki ye, AMavaiKaldesi Bli Dirékiif [THe Daugker Directive into Air Qualityd ¢ zenl emel er i ni

yél énda kabul etmi Ktir. Bu d¢zenl emelere g°re hava
(European Commi ssi on, 2008) . Ayr éc a, hava kirIiIi]in
azaltmak, Aava kal i tesi ile il gild@i bil gi toplamak ve wuyaré
amacéyl a, RDtOBn byeeVldéenadvae ke hi r ci | i k MaBraakaalentizéHavea Merkezi b a ] | ¢
Mederl ¢] ¢k MHITHI) Kt urhi (rcadriek Beklaenl éjé, 2014). Hava Ka
ve MHTM b¢nyesi ndeki 39 istasyon ile T¢rkiye ve Mar ma
Hezl & kehirlekmeye paralel ol ar®dk yedtdayal (+&kkygr bldav a e

kalitesi czerinemylapreé ad Oz &tz @ &y Baeide 2010 In2 @0 2011
Baltac b ads, 2012Imvd., 2012 Kwl, 212 Kahya vd., 20130zdemirvd., 2014) . Tg¢rkiye uz
ve hava kirl et dagnialreurzi nkianl ntaakwdé2iié@nkabitasvid. n2913) p. ¢cal ékmal ar
kirliliji sorununun g°zlemlenmesi, y°netil mesi ve ta
y°nt emertdekpalasypolw e coj r af i bil gi si s Enterpblasyory ° A heml ania a@€
bilimlerir al anénda ol duk-a yaygén kKekilde kull anél maktadeée
daj el @éméneée éndleirrplod mesky oin- iy nt eml er i (WwJdl| 2006&lom&k ek e v K
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2008 Hor 81 e k ;Jdhaw., ,2012Thdpa@nondh ve Toruksa, 20zt aner ve )Sakarya, 2 2

Bu -al ékmada, T¢rkiye' de il k defa 201BMyvaillerevedar WMag& ma
enterpolasyon y°ntemler:i kull anélarak 14 hava kalite
geometriye referanslandérél mék °znitelik verilerini k
ve sontelrary¢zeyl er ol arak ifade edil miktir. El de edi

(WHO)bel irl emi k ol duju episodi k s eMeddijaadl & mgunghneesim dd el
ortaya konmasé hedeflenmixktir.

2. VERKALMEK MA BY¥LGESK

MT HM, Mar matndeBdbubasan 11 il de hava kalitesi ol - ¢em i
onaréeménén yapéel mase, emi syon ver.i tabanénén ol uktur
eyl em plalndatremelnmas é gi bi gerevleri yeéeréeter ek, bol
saj | an marsmiudd.a n

Mar mara Temiz Hava Merkezi Mederl ¢7 ¢, Mar mara Hava Ka
b°l gedeki hawvla- ekt etvei9dlerdmisonu- | aingerndtsdegirdeniKan ¢ ¢ le s i
ol ar ak payl akél maktader . Kstasyonlar gbuéumsdckkIlzer éa yk
Ks t as ysekizthnegi thafik vebirt anesi gemi trafiji kaynadk°ltréd neensiis ykoénr s

alttaén e s i P a@tanesi darmysskathnesi kentsehiry a r € - &aRayibirk € r- ekaloji veiki kentsel
sanayi b°lgelerindeekah@amkapsdga&meéh da kot Pahs, INOKSOL @,LPonl ar d

BTX( benzen, toluen veve rkestid@®moli ajoimer® lk-ag@lkekKi@j) ap b a mak
i mraniye, G°Il c¢ k, Kandeéer a, Cerkezh?yper Ozaasiar , Kat a &
LOpsodkriak ¢zere Ldsdeijsetrdseyrdandd - Nstagyantareah elde.edilend@lérilenma d a

saatlik verilerolupi I k °1 - ¢ m¢n b Mati2@18ilé§ ©b2d0talrdi lpeagliggrmdunu kapsamal

3. Y¥NTEM

El de edilen noktasal i stasyon verilerinden enterpol a
y°nt e mi sMekansalweé kit i er i n enterpol asyonunda beedmersel é so
Di stance to a Power y°ntemleril aiklt & rikdirppBlasgotta e nk & + @ 0 na
adéna Malmasna i-erisindeki istasyon noktalaréneée -evre

ger - eikll mikk tiirr .

I nverse Distance taovear Pbe&er nlanmjs@&imdsdiked nf °boitre aeint er pol asy

Yumukat él mék ve hézl & sonu- alénmasé gereken duruml a
y°nt emiatm&tseerh i Kkl eml er(l)il e sonu- ¢retmektedir
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Kriging y°ntemi mekansal verilerin ent erepdoillansiykotnunda
yazéel énadnaé n?flné vy Knigingeym? notkeantib Enél makt adér . Kriging y°nt e
verilerden y¢zey ejrileri etkin &jrl kmlkdéileij @ Kéglegh e i £ dn
y ° nt wguh variogranmo d e | i ile t¢em veriler i -in uygun bir mode
4. BULGULAR

Ent erpol asyon y°nt emlbeuliunhMar nlad ai sBt°d sgyyognuddaant Silletkvett a n e s i
i mraniye idofasuyamlaar &tias ykoonnltarroél ol arak ayr él méiki ve ki
i st asyam kiéd iaTt¢ens 8d sng & lea r-kéuinb aMar2 0 24 1dB3° n egdierf ke | ®lIr- ¢ Ite 1z
16de verilmixktir.

¢i zelKpd als.y on BRejénrdlge’yRiM (

Kstasyonl PM2sDejerl edi (eg/
Uludaj | ni 29

Kekan 57

Kar aaj a- 22

Kaj ét han 37

Silivri 23

i mraniye 35

G°l c¢k 27

Kandér a 18

Ozanlar 43

terkezk?©®y 28

Armutlu 21

Alténova 25

Lapseki 19
Té¢m i stasyonlzadredjaer I°dr-igniem, PIM,nya Sajjsdtékn dargd, g Fooglynaed | 160
czerinde kaldéejé g°r¢l mektedir. Avrupa Birlijioénin (A
PMysi -in yéll ek orteadfdmmg AB standardé 25
AB -er-evesinde dejerlendirdijimizde i se, Karaaj a-, {
kal mék ve Abstbéarkoevnee nidaewn BMandar t dej eri yakal amexkteér
i mraniye, Gl tekke Okand e Awrupa Birlifji standartl ar e
PM;sk onsantrasyonu bakéméndan ri sklI: bl geler ol arak s
kekil 1 ve kekil 26de, kontrol i stasyonjeaeréeponi anme | mx
sonu-1laré araséndaki kor el asy o mverge Distarce fo la Powee, Krigihg r ma r a
enterpolasyon sonu-laré ise kekil 3 ve kekil 406de ver

5. UZAKTAN ALGILAMA -CBS SEMPOZYUMU (UZALCBS 2014)1417 Eki m 2014, Kstar



Y.Burak ¥zt an@B620t4PMsDAPEIl éménén Belirlenmesi i -in Enterpola

: s Umraniye Hava Kalitesi [zleme Istasyonu
et (G0zlem Degerlen ~ -
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Silivri Hava Kalitesi izleme Istasyonu
45 et G5 zlem Degeren
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kekiSli I2.vri Kstasyonu K-in G°zlem Dejerleri ve

Inverse Distance to a Poweg Krigingy © n t e jmhramiyei hava kalitesi istasyosuo n u - lkaérké redpd atk e k ,
Ocak, hkaurbia-t )birbirini takip dtHaizdtriam. KlelgtalzemAda sras
model |l enenden daha fazl adeéer. Fakat Silivitienhaefekbbkr
daha ak aljversedistanceuqRpwerveKrigingent er pol asy ety ¢ ksretkestndl leeurm mu kt ur
( keke?). 1
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EEun

Eyl ¢l 201 ‘ Ekim 2013

Ka s 208 Aral ék 201

Ocak 2014 kubat 201
kekiMardnar a B°Il gesi i -in Kriging Sonu-1 a
Kstasyonlar i-in tahmin edilen dejerler ile g°zlem de

y°nteml eriyyameéelsmainars.énrBamiay eg i lataseloogaamauhatad (K@) &] er | er i n
sahiptrKor el asyon KO&t day eagurékagngpe ntnedchaha i wiergdofu- g°zl en
Silivri istasyonunda is&riging y © n t ,énneirseDistance to a Power ©° nt e mi ne g °KrGH ddaehjae rd ¢ekr

el de edKdmelkda $ y on dakbalirlermey @l dule- a KMeakéndkdr .kontr ol i s
dejerlendirdgingi glle] ekddbpegkerehkei g%oued-alraérn wesrvmink
a-éséndan normalize edil mik ortalama karesel hata (NI
( NRMSE) de hesaplanméktér. NMSE i-in sonu-1larén séfeér
g ° smeldedir Gilvav d . |, 2010) . NMSE ve NRMSE hesapl amal ar éna
gesteril mixktir.
¢izellgmaniye ve Silivri Kstasyonlareé i-in Krigi
IDW KRIGING
l mr an Silivri I mr ani Silivri
KOH 3,832145 6,415638 3,587854 5,96505
Kor el asyon| 0967581 0,979568 0,969719 0,969002
NRMSE 0,128903 0,296921 0,120686 0,276068
NMSE 0,034326 0,147771 0,030089 0,127743
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