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¥ZET

N¢kl eer reakt®r kazal ar é bkre -bunl-akérmiyan
tehdi ttir. 11 Mar tl c2h0il 1 gdkel, e eFru ksuasrhti rmeal iDnad e

sonr asé a-éej] a izotephanma v-aedai,t |sudraadweo t opr akt

-al ekxmada; Fukushima reakt??r &latziafsésn@mami rsto
bir ri sk anali zi yapél méexkt ér . Met odol oj i
°r nek B radydabtepui - i n yapél méktéer . Ri sklartanal i z
yazeéel fieki vien i hti mal dajéelem fonksiyonl ar é

Anahtar Kelimeler: Risk analizziDaj €1 &€ m f poRadysaktiyAc nel;kBrraér

K¢-¢k Kareler Metodu

Bu tez, FI| BAP (proje no: FF. 12.25) taraf

Vi



SUMMARY

Nuclear reactor accidents and the results of trema great threatfor the
environmental system. The various radionuclides, which had occurred after the accident
in Fukushima Daichi Nuclear Central on Marchl 2011, have precipitated in air, soil
and water.In this study, a risk analysis model is proposed for the radueadaillout
which had occurred after the nuclear accident in Fukushima. Methodology is applied for
13 radionuclide in the type of the soils in the accident area. A computer program for the
risk analysis is written, and the probability distribution fumusicare obtained fof*
data.

Key Words: Risk Analysis Distribution Functions Radioactive WastelLeast
Squares Methad

This thesis is supportedo y  F | B A Bonttadt huenber is FF.12.25).
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1. GKRKK

Genegmegz diMyllseamakEndrjyick geé-tér . Ll kel
Santralleri (NGS)sayesindee ner j i k aiideh eéencka | i daha wucu
olma k t 8wdrmumsermayeyi azathaktga | é m g ¢ eanarkd aaetrt e Bu da
refah seviyesinin arthak@nhabmedenl! ol malkda:

enerji, ol asée bir kaza durndengetmeldedireThreeb ¢ vy ¢ k
Mile Island, ¢ernobi l ve son ol ar a-khi Mar t :
N¢kl eer Gg¢ - Santral. ( FDI GNS) kazal ar &, b
kal der ma ndalkd mmalcarkeé sgakipaomg B sb¢egyeé¢k bir p
Fakat insanojlu tarih boyunca s¢rekl i prc
.Stesinden gel meryi néakardm&kt@u probl emi t
ARadyotd&ki YOMeti mi tcasgardyesiypdeledat abi |l ir
G¢negmegzde ARadyoakti f Aték Y°neti mi o, b a

(I AEA) ol mak ¢zere bir-ok kuruluk &aménaf énc
asgarisevi yede etkil enmesini saj,l aAmaktadarf .ént
yay é n| Rmmany,oakt i f At ék YO°nRu i miadgride vyl kKteinhek
y a K ant gddywmsyendaddaha az seviyede etkilenmettte r . Ayr éca, ol
dur uml aasgarnzdrarg ®drame | er i If5e6def | enmi Kt i r

Radyoaktif At ék mMExnetimidniympkBéanakbkar -
¥zelli kle ¢ernobil ,k@ak&as®ntaml erdan a hiimkgalakse b
durumunda Radyoaktdt e¢/knet i mi nadélt ?gapeéelmabnarcevap
Havada, yer al t e s latda rtoprakthavh. ortdnelardaki Ghaygizotapk ar s |
daj el eml ar é I -iendi Mon@dlett § @r bit av kKiagyea sonras
radyoi zotop serpintilerine ©°nerilecek ger -

Y°nenii mpti mum se[6Tlyede tutacakteér

Bu -al,éknaldaGS kazasé sonPamgél g-é¢éyakl aka
g ¢ M3 radyoizotophr enén topr akt a kdrilerikkutl il vainizdisay ajk y n |

anal i zi mo d e lve izogpeu ni kd a jr @ Il énm& t. Marilerglhpenyae d i | mi



Ejiti m, Kel t ¢gr, Spor , (BEXT)iinernet sitesihderk tanoil 0 j i
edi | B]. ktir

Bu -al ekxkmanén t emel (20119 k @ K a fmegnikdtiasne e, f K zIi
uyarl anan ri sk and910]zi¢ | -ashl@éxcneall earrié no¢l hmeunkdt i us
séekl ékl a =zaman par amet r[14-36], konumeparaynatiest llean r |

n¢gkleer fizije uyarl améxter.

1.1.Radyasyonve Radyoaktivite

Radyasyon; maddesel ortamdan ge-erken
ol uktemu X-@awené, gama ékéneée gibi el ektromanye
yée¢kl ¢ par-acékl ar, aj eéer iyonl ar ve serbes-
[l7. Radyasyon; i yonl akt érécée ve iyonl akteré
Radyasyonu i yonl akt ér ma °©zellijindalgag®°re
°zellijine gf18H#]. de ayérabiliriz

Bazé atom -ekirdeklerinin kararseéz ol ma

yayénl ayarak bakka c¢i n soaktiwtedenirdBriknl zammaeda d °© n ¢ &

bel irli bir enerji durumundaki rz22ld yoakt i f
Baklra@adyoaktivite tegrl eri Kunl ardér :
¥zelli kl e atom numarasé 70 ten bg¢gyék, neo

-ekirderf imalejwurhi-ekirdeji -ékmaseéeyla ol ukar

N°tpomton d°n¢gkegmlerinde meydana gel en

radyoaktivite,

At omun, K kabujundaki, ender ol arak da

tarafendan yakyalkead mamaé;é eoll eakytéernaddman kaynakl a

Cekirdeji uyar él mék biar kha@ladrelné dba hra haazl eu
ékémal ar éndan kaynakl anan radyoaktivite, i

ol arak yayéml anmaadypakttvien dol ayé& ol ukan



Proton sayésé n°tron sayéeéséna g°re -ok vy

y aly ierhdgoakéwid, a

proton
Aj ér bir -ekirdejin k@tihel greil mazsif aoklue L
ener jildi n°traomll aark@am ¢licft8d9@P@m2KlE é wli t e
Kar a@le del mek I -1n -ekirdejin kendi | i
radyoaktivite denbR. aAasesmndamhr ased eth8nt | e
el ementl erdir. Bunun yanéndaopabmradyaahkt

g°®steren el ement |I[¥R228]le (K, C, Rb) wvardeér

1.2.Radyoaktif Bozunum Kanunu
Radyoakti fl i]Jin k eRutherfordve $oddgsafmir radyaaktify € 1 | ar

numunenin zamanl¢as thed z knamal nhaé zudgrid@antabigh d aer n
numuneye dyeni -

N tane radyoakti- e ki rdek varsa ve

Ss¢é¢resi nddN- @ zvawdsiée orantéel edéer. Yani
3 dNg
/ :g dt Ey
N 11
olur. Burada/ bozunma sabitidif18-20,2526]. 1.1 denkleminden
N, /N=0 12
dt

Kekli.ndmertebeden sabit kat sayél édlimBumoj en

denklem -°z¢l d¢j ¢nde;
— -/t

N(t) = N,e 13

bozunma kanunu el de edili

.stel radyoaktif

radyoaktif sréenl e
ve baklangé-t

Bir radyoaktf bozunma, bir

Bakl| anzédtptane ana- ek i bdeknduj u



¢reéenlerinin buluni¥d¥&B¥a¥r Y dobzanarg dneifinéelmé z ;
al al em. Bozusadnazi nci rinde

N1(0)=No, N>(0)=0, N3(0)=0, Nu( 0 ) = G(0)€0, N 14

ol acak,Nk2kal|l dekirdek vieolbmalnmaersabi ana - ¢

sayeéseée zamanl a;

dN,(t) =- /,N,(t)dt 1.5
bajéntéséna. gtmadyaalktdtier. madde ana -ekirde]
kendi bozunmaésré, s(oanyuncéu saoznaul- | ar dijer r ad

ge-erlidir.)

dN, (t) =/,N,(t)dt- /,N,(t)dt 1.6
dN,(t) = /,N,(t)dt- /,N,(t)dt 1.7
dN,(t) = /;N,(t)dt- /,N,(t)dt 1.8
dN, (t) =/, N, ,(t)dt- / N, (t)dt 1.9
dN,(t) =/, N, ,(t)dt 1.10
yazélabilir. 1.5, 1.6, 1.7, 1.8 ve 1.9 di
edilen sonu-1ar yardéemeyl a, bu bozunum =zi
dé¢kenegrsek, her maddedkino lbmazlunygmersa)ly ésé i -
ral
. O
N = Nog ="
ile(/k_ /i)
k=1 1.11
elde edilir. 1.11 denklemil Y2 Y3 YéYr YéWRak!| i ndeki bozunum
herhangi bir. radyoaktif maddesinina n € n d a k i -ekirdek sayéese if

4



Ayné «kxekilde bu zinncikmirarkenmadtd&e&asei ol
edlebilir. 1L Y2 adyoaktif bozunumunda 2. XkX¥%W2%W3lé& m
radyoaktif bozunum zinciriirnddeek 3sYa2y¥e3s¥edar | &
radyoaktif bozunum zincirinde 4. karal & ma
1Y 2Y3Y é Yauyoaktif bozunum zincirinde. kar ar 1 & madde i -in -
ifadesin Ov&k ioil mak ¢zere);

a I @
® n-1 /j 0
N, (t) = Nog- wj;e"“g 112
g “/00-1) g
C k=1 -

Kekl inde l1la2dehidemd &i2IYiB3Y 4 Y5YéYr Ykéekn irauygbakhfi
bozunum zincirideki k ar arelké rdaf é mdaki -ekirdg¢lB- sayeés
19,21,23,27]

13.N¢g k|l @geSantraliKazal ar é

N¢ k1 ggegantral (NGS), y ak ét ol arak rmdikolakamnél| meas
el ektrik enerji sNGBanighhr @dkmad dimeikanekZmseéme
°© zgyeblir:Reakt ©r ¢n kal biemedgsesuyailetire edi hémees el d
enerji sebebiylek € z gé n b u h ar. Ele édilen buhad 8aha;sorgar elektrik
jenerat®°r¢ne bajlée olan byhdbint gubiminea?®©w

mekani k d°nme hareket. sonudinfdgabahtdennatk
éxherjisi yani sahip olduju hasemi sxeéesel
hal i ne don¢gkKt ¢gr gl degkten sonr a, utnel karkatré r ma
i K| eynaipnaibi | mek i -i n - ewyagapayg °blgibeurnsann kdaeynn azk, |

sojutucu ofl2428k kul l anér

D¢nyada 438 adletadd&S. bBUminasreenné rll Gadr éadetiir
al maktadeéer . Ayr éca, 57 adet NGS inkasé de
gel ecek planl aa&kt f/[d asFeDnNdNaGSy ekrazals éndan son
pl anl ar éné tekrar[29g7adeaoa Wleddldarekrt &@dd r N¢ k
Radyoloji kINeS)agviKEyekeri (ve ogemdll[fidlkariak t a



Tablo1l.1ll NES seviyeleri ve genel olarak tanémlar
INES Seviyesi Hal k ve ¢ Radyolojik Engeller ve DerinlifJin
Kontrol
Seviye? Beyek miktarda r
sal émé, genik al
uzuns ¢r el i °nl em a
(Bc',Yé,k gerektiren safjleé
Seviye6 ¥neml i mi ktarda
sal émé, planlanm
uygul anmasé gere
(Ciddi Kaza)
Seviye5 Sénérl @ miktarda| Reakt®°r¢gn kalbin
sal emé, planlanm meydana gel mesi .
ké&sménén uygulan|halké etkileme o
(Geni K Slgereklidir. Radya|bg¢y¢k nadigoakifmeddae
ger-ekl ekmesi sal eéme. Beyek bi
da yangén bu t¢r
Olan Kaza) olabilir
Seviye4 Az miktarda radyoaktif madde Yakét erimesi ve
sal emé, yerel be|lsonucu kor envan
bakka bir ©°nlemi|fazlasénén sal ém
(Yer el 9 beklenmez.Radyasyon sebebign halke etkileme o
az bir °l ¢mégn ge|sénérl @ miktarda
sal emeé
Olan Kaza)
Seviye3 ¢al ékanlar i -1in Bir -alékma alan|[Bir n¢kleer tesi
mi ktarénén on ka|¢zerinde doz héz|{°nleminin kal mad
maruz kal ma. Rady|alanda tasmayeggamdaldurum. Kayép ya d
(C|dd|o|ay) gibi °l ¢mc¢gl ol mkekilde, halkén aktiviteli, zérh
etkilerinin g°r¢|ldegkek olan ciddi|kaynajé. Gonderil
ol masé. ulmamék, bul undu]j
idare etmek i-in
ol madeéejé, yciksek
radyasyon kaynafj
Seviye2 Hal ktan bir bire[Bir -alékma alan|G¢gvenlik °nlemle
iczerinde radyasy|mSv/saatodin ¢zer|sonuca yohemtimayg
kal masé. Bir -al|tasaréménda rady|olukmasé. Zér hl &
(O|ay) veril en ¢nziekrtianrdéen| °ng°r ¢l meyen bir|radyoaktif kayna
radyasyon dozu a|°l-¢,¢de radyoakti|paketinin -aleénm
kaybol masé. Y¢ikse
radyasyon kaynafj
ol mayan kekil de
Seviyel Hal ktan birinim
iczerinde radyasy
al masé. Derinlifji
(Anoma") °nemli miktarda
gevenlik bilexken
problemler. D¢k¢k
cihaz ya da takéeé
kaybol masé veya
G¢venl i k A-éséndan a¥8egiyad)i z ( ¥1 - e i

e



1990 yél énda | AEA taraféendan ol ukturul
Radiological Events Scald| us| ar arasé N¢kleer ve Radyol o
n¢gkl eer g¢- santralleri -4M.-in kaza seviyele

Tari hte meydana gelen reakt®r kazal ar é
gé-1 eri ile MWirlikte verilmiktir

Tablol2Tari hte meydana gelen reakt°r kazalar é
Tarih Konum Reakt?° Ter mal G¢
1952 ChalkRiver, Kanada NRX 30
1955 Idaho Falls, ABD. EBR-1 1,4
1957 Wi ndscal a, Windscalel 180
1958 ChalkRiver, Kanada NRU 200
1958 IdshoFalls, ABD. HTRE-3 0,2
1959 SantaSusanna, ABD. SRE 20
1960 Waltz Mills, ABD. WTR 60
1961 Idaho Falls, ABD. SL-1 3
1961 Idaho Falls, ABD. ETR 90
1963 OakRidge, ABD. ORR 30
1966 Newport, ABD. Fermil 300
1967 Grenoble, Fransa Siloe 30
1969 Lucens, K s Lucens 30
1969 | StLaurentdesEaux, Fransg Saint Laurent Al 1650
1979 Tree Mile Island, ABD. TMI-2 2770
1980 | StLaurentdesEaux, Fransg Saint Laurent A2 1650
1986 Chernobyl, Ukrayna Chernoblyt4 3200
2011 Fukushima, Japonya Fukushimall-3 | 1380, 2381, 2381

Tablol2de verilen reakt®r kazal aréndan bur a
kesemlarda dejinilecektir



1.3.1. Three MilesIsland( T Ml ) NGckSamtralrKa z a s é

Three Mile Island (TMI) n¢egkl eer g¢- sant
yakénl &Susmdieekhianna Nehri S zZer i2n7d7e0 bMW  ga¢dcagd
-al ekansantral di. 28 mart 19796da g¢- sant
k és mi erime meydana gelmik ve atmosfere r

Mart1 979 g@0¢,sd4l arénda bakl ade. Sojutma suyu
veya fagéasetm@ddameyadadamaad oelkemak°rl er bu seéz
yapt éklarée yanl ék tmgdahglue poonpawdaamn sta | kustgrjaan
i kKl emi geryierkdeeksécMhkleénean808 ycksel mik ve
eri me meydamRealgeI mi kt-ievr el eyen bet on kor t
-evreyeradgdsybnr s é 714P7,331F BudkdzanbEREstemidde
seviyebmer t ebesi hgrkg? st er

1.32.¢er nobi | GNQaktlalekearz a s €

¢cernobi |l N¢kl Bevy &g - SGanpalriasti , COokhmdi yet
Ukrayna sénérlaré i-inde) Kiev kKehrinin 10
- al biksantraldi2 6 Ni san 1986 g¢n¢g 1: 23 rs unéakrléenedra
kaza meyda.Bak agzed mirkgakt°r ¢n programlanméck
yapélan ©bir test séraseéenda meydana gel miKk
h©ol i nde tWfrmrdergdenerbarinin reakt®°re¢gn el ekt
sajl ayamayacajéné saptamak geezledrief ip |zaannhaann mré
200 MW g ¢ -1 e - al éxkéyordu. Kazadan sonra yap.!
tasaréeméndakenhakabkbastemkeeginin devreden -
hi -e sayél masé ve rekt°r¢n kararséz bir du
meydana gel dijini gestermi ktir. Beyl ece m
izleyen buharpsimasé reakt®°r¢ ve reakt©®r binaseéne
yerinden férlatarak reakt®r¢gn ¢gstengeg a- ek
i ki nci bir patl ama ile ¢ste¢g a-ek kalan re
ferelkanve bu sérada reakt®rden sal énan radyoa
1200 metreyi a K a n [132,4k32]) Bk Kadza WNE® siseemindé deviye kK t ér

mertebesindg’7l.glsterilmicktir



1.3.3. Fukushima Dai-l

FukushimabDai Ic h i

c hi NG ckSamtralirK a z a s €

n¢ k1l e e(FDINGS)J aspaonnt yraadl di a

9

Fukushi

sénérl aréndaki Fut aba i I - esi ndeiknci neGik u ma K
negkl eer enerji reakt®°r | ermi xoBuisantraldahals@nia0 6 | i
yapélan iyilexktirmeler ile ikinci ne.si | n ¢
Santralde Tokyo Elektrik G¢- kirketdi (TEPC
reakt®°r ¢ bdBluknerkaiklt & D& INGESe Japonyadelede ve Kk
bulunan NG®&ri | e g°siB3.ri | mi ktir
— | —— L L
46'N
Ii‘ui 'Primmlhm
Russia 44'M
Eﬂﬂmwk
Chengsn 42'N
Morth Korea
e
Sea of Japan 40°N
Iﬂmg"m
. ¥
South Korea Kul:'m:.lklmrm ag'M
Fukushima Dalichi
l Fukushima Daini
36'N
34°N
32'N
‘D’ rm.wmcmnmmm 30°N
— — — —— —
130°E 132°E 134°E 136°E 13E 140°E 142°E 144°E 146°E
k e KLil FukushimaDalc hi , Japorirnydhe ksié née lkaamku -¢1 kel erde bul



11 Mart 201% ¢ is¢a a 't 14: 4Hbnskeu la@dmes®da- ékl ar énda
89b ¢y ¢kl ¢]aohokd éeprems D nr as & oTstuanyaami - édkadngal ar é
FDINGS r e a kkta®zraimay @a n a geil Ime ttiimrmel er e raj men
géevenl i k o zafiyetl eri k a p s a etlein cheydamaegelnyesi z € kK
sonucundan ¢ k1l eer r eakt & y a kSaatialdad m@&eut duvar, azami 5.7
metreli k dalgal ara kar ké #eprgnadendk dakika gonrh d e t

ol uksanamidal gal ar én b buunca, butl u mat F ay € n hi-bir
°czel li7Ji kal maméxkt ér . Depremden sonra oto
dol aye FDINGSO6ne dizel j enésruantd@mil ed algg.al aw
dol ayée jenerat®rl eri su badutdeD evper ebmdre ns & antc
ruin bak ém ned é&.nve 6. igniteted ek i, reakt®°orde bul unan
-ékaréel mék ve kull aneéel méek vy aitéeade-haal veukznuanlaa rk

devam etmekteydMeydana gel en ener jlierkiany bséo jnuetdnean is i

kapandé. Zirkonyum yakéet -ubukl ar e aker é
tepki meye girerek hidrojen cretti. Reakt©
s je€ yerde patl ama meyda meaiyotghaviayai . Bu

kar éxkt é
kar éxkt e Yojukturma kazané k¢-¢k ol duju i -
b¢yeéek késmé s ankiarzaaldiann is-oinnrdae 2kOa lkdn@ - apénda
ol ukturul du. Yaklakéek 80000 kikimbe &P é&gmd

[1,3,29,34] He r bir cnitedeki farkl e zamanl ardaki

seviye 5 mertebesinde g°sterilmicktir. Fak a
-evreye verdii§J.i zarar bakeéeménsdaenr,i[fRAPIKNGS kK
Kazadan sonr a, 2 ay 1 -nerkilseierrd es,anaynad |yeé&l lya

yenil enmg30e bakl ade

FDI NGS kazaséndan sonra bir-ok yerde °1 -
ve °1 - ¢ mMnmernkevehldye® kétasénén neredeyse t ama
Asya kd&toguéenke®nl gel erindeki bazé ¢l kel erde
taraf éndan m¢saade edil en sénéra ul akmékt
tamamé bu kazade&kmre estukialreen mm¢ks,aakdeeb edi | en d
[35-41].Yapéel an baze -al ékmalarda Avrupadnén, {
de bu kazadan et ki42d4p At ] atedhpah eddymakti

ilbgi i, -ojluemk mkll ar @ | v gmd é ra. Yapél an bazeée -

10



hesabeée, topraktaikbi d-i &ledk rpdjsdr™>8 yndi @ & lam ekca reur n

g°re bir -alékmaya rastl anmaméxtéér .

11



2. MATERYAL veMETOT

2.1.**4 Radyoizotopu

Kyot elementinin ©° % orhnyumivep ¢ ¢ 6 phozunuenn d an ¢
créenlaryeni akabl aapthea eBnektedir. K1 k ol ar ak ne¢kl e
denemel erinde kexkfedilen bu radyoizbtop,
radyoi zot. oPiladysizdtepn g @apt €] & negati f beta bo

ekeéemal ar &Xeakasant @ - e[R%48ldej i ne d°ne¢ker

Tabl o M radydiabtepi -bazé bil gi[48er verilmiktir

Tablo21*® Radyoi zotopu i-in verilen bazeé bilgiler
YaP &g Bozunum | BOZUnum i Par -4 Par - a j Gama Enerjileri Gama
( i r‘]' T Enerjisi | Enerjileri| Y o] uknlla (KeV) J Yojunl
9¢ ¢t el (Mev) | (Mev) (%) (%)
80, 1614 2,6
177,19 0,3
272, 45 0,07
0,257 1,6 284, 31 59
0,333 6,9 318, 14 0,09
8,070
. b 0,970 0,487 0,5 325,80 0,24
NO, O¢(
0,606 90,4 364, 49 79
0,806 0,6 503,13 0,35
637,01 6,7
642,80 0,2
722, 92 1,8

Bu -al ékmada, FDI NGS ¥ mdyaizmtépursimtopraktakiéc a - é ]
aktivite&udll-anBluen€ikt éml erin al éndéejé istasy

akaj edaki t a[8]l oda veril mi ktir



Tablo 2. 26 de 1. s¢tunda, r aifséetnadsaynonVv ar e he nME
veril mi ktir 2 . s¢tunda i stasyonl ar én
i stasyonlareéen FDINGS6ne olan wuzakl ékl
i stasyonl aréen séraséyl ae&hkemaye
s¢tunda istasyonlarén bulunduju yer/|l
Tablo22¥l - ¢ml erin aléndéajbazéthslyygnl ar

Kstasyor

(MEXT K SN(t) a Llsz; IL\IIGS Enlem Boylam Kstasyon 4
Numar al an

314 1 40 37,601444| 140,636667 Datecountykawamataown

Yamakiya
1 2 62 37,750472| 140,466861 F”k“Sh'mfg%S”g'tsuma
37 3 23 37.214403| 140994672 FutabacountyHironotown
Shimokitaba

36 4 31 37.511156| 140 697913  ~utabacountyKatsurao

village Kaminogawa

104 5 25 37,503417| 140,764472 F”taba‘:\c/’i‘ﬁgge'(ats“rao

76 6 22 37.337889| 140,80948¢ " utabacountyKawauchi

village Kamikawauchi

83 7 24 37.56058 | 140,823883 FutabacountiNamietown

Akougi Kunugidaira

313 8 31 37.59%00 | 140,754017 FUtabacountyNamietown

Akougi Teshichiro

79 9 29 37.559156| 140,750347 FUtabacountyNamietown

shimotsushim&ayabuka

84 10 39 37,175842| 140,721517| Iwak icity Miwa town Saiso

38 11 34 37,121783| 140,951067, lwaki city Yotsukuratown

107 12 23 37.608722| 140,92675 | Minami Soma citHaramachi

ward Baba
Minami Soma cityjHaramachi
108 13 29 37,662889| 140,898556 ard OharaDaihata
2-4 14 24 37,638739| 140,086842| inami Soma citHaramachi
ward Takamitown
Minami Soma cityKashima

3-10 15 32 37,70015 | 140962647 | otoyachik

3-11 16 32 37,690103| 140889811 Minami Soma citKashima

wardJisabara aza Kamaba

39 17 a1 37.767864| 140,8508096 ~ S°Ma cityyamakami

Kaminamik
31 18 33 37,612803| 140,749111 Soma countyitate
Village Nagadoro
33 19 32 37.451964| 140,677903 |amuracity Tokiwatown
Yamane

13
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2.2Kriging Metodu

Kriging metodu, 196001l arén baxlarénda Gg¢g
taraféendan gel i wtlinrtielma n oil rutpe rkpioll iarsmeye n K @
dojrusal objektif tahminini [1dajBiarya®® Il @p&kde

dejerl eal a@aklar @l ernio kit-aisre;nda bi rniltsg hmi n vy

n

f%)=8a wlx)f(x) 01
i=1

denkIl e milngBurakdaj thhenm @dilecek noktdQw t ahmi n dew er i Ve
ajéerl ek dejerleridir. Ajéerl ék dejerleri, I
elde edilir [17]. Kr i gi ng met odunun, kl asidle] i kinmkeer ir
bajémséz ol mamaseée dej il gzl end9 r i rastgel

Bu -al ékmada Kriging metodu, hem akti vi
haritasée el deéleménxetkéri.- iAktk wlilteen ve ri sk d

ol dujundan bu met oBu harit;algru&h)RFl@F?prr(;d gneakmes, ri. | e

edi |l mi ktir.

23En K¢-¢k Kareler Metodu

Enk ¢ - ¢k karel er y°ent e mi i I k olhaemgsz Car |
yakéked@as)gel i ktiri)Im8 &kl i yél é&radia&reshstroidigi? nt e mi
y °©r ¢ n g belirlermesimde kullamét ké B u y° Gaems 6 un topl u €S
yayénleandd t | er,d@8y & lkénndca sy gbglathn akmeé Kk ékar e
y°nt emi , birbirine bajlé olarak dejiken i
bagt eyeé, m¢mke¢n ol dujunca ger-eje uygun bi
standart bir r[Blep3lesyon y°ntemidir

Yapéel aml bkanaadxahin i ft 1 er i il e el de ettijin
uydur duj wgwlgun. B84 diyagramda herhangi 56 n;ifmeg(x)d e ] enel er i
k ar kK éenled lbekleamecéktr Bunl ar araseéndaki far k;

g =(9(x)- f;) 22

14



I hatayé verecektir ., hetkat-alnarbéun htaotpal aproéz ihteis

ol abil ecejinden, her Dbir matamléam&,ar esi al
E=Se =S(a(x)- 1) 23
i=1 i=1

ile verilir. g(x) fonksiyonya, ( 1 Oi On) kat saygxlearh@jillee biifrade

ol mak ¢zegf o¥lksieybonmnuwu se-meliyiz ki,
E:0 24
H&
sajlansén. 2.4 exitliji;nde 2.3 exitlijini
A Ha(x) _ & Ha(x)
a(x;) Z=qf, J 25
Jsl Yoa Jsl’ ka,
elde edilirki25e ki t 1 1 Jiiylae ev @ wrijt ilaeate,e mMleink | em &i st e mi

ler elde edilif50,52,54]

2.4.Risk Analizi

Risk i st enmeyen ol ayl arén ortaya[lll Rigkkma vy z
anal i zi de, gevenl ik risklerinin,erebken ri sk
al anl arén bel i r | dayabibris. iRisksapatizenaeiriskldribglidgenirkea n € m
mevcut keymetler tek tek g°z ©°n¢gne al éneér

belirlenir[16].

Bu - alccxmayai bir yakllake md caAklivite sigkiniidre j e r |
R, g¢eve@i he desterirsek; bu ol ay 1 -in g¢vVve

Bunu,

G+R=s
26
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gibi bir ifade ile belirtebiliriz. Denklem B.dekiss a b i t i , tem gevenl vV e
toplamedeéer6i Mem&t e msksia.bt a1 mfee & | er s ek, Sér

oranl arén®anel de ederi z.

g+r=1
2.7
olur ki, denklem ZLb i r olay 1 -in g¢ven ve risk oranl a
verir [13].
Her hangi bir anda bir konumlarda al énan

séral anmékeal dyy¢,j KEgdgktru séralandéej e zama
ol aAp)e, (kendi nden kg¢- ¢ KA) alktaipwiatyea c dddtifede i. Blua y

edersek, yukarda bahsettijimiz hesabe,

P(A¢ A)=P(AC A)+P(A <ACA) -
Keklinde2 §apdraazsi nden de anl akél ameaj &€ gi
ihtmali s ¢ r ekl i earyaklakk ahd dejerl er al acakteéer.

fonksiyonl arénén Kk[gbhkl|l ati f ol masé demektir

K¢skten begyeéeje dojru séramdenvensin ¥lakg mvite

al énan istasyonlarla sénérl é& b°l gedeki en
ekittir. Yani;

29
ol arak simgelextirilebilir. Fakat bu duru

b¢yeéek aktivitelkii kyoeBIlEmunni el acenébe¢gye¢k akt

16e -ok yaken bir dedgeekiemigdrimeal édeér . Bunun i
9b=mEb=—n
n+l n+1 2.10

ol masé daha uygundur . Bo°ylelikle dabuh bg¢yé

et mi kK ol ur uzun [heenrk Ibeim 2melh@lide be i -i n en ge

16



g=—-—
n+1 211
K e k | Ideatlikr. Denklem 27&en,
m
r=1-g=1- —
n+1 212

elde edilir ki,2.12d enk | e mi her bir me rsidie[B-85]. mHei n r i s

veril en mertebe, ayne zamanda, radyoakt i f
mertebesidir [ 9] . Dol ayé&séayllae.n Wejeal @€k ma (
adl andeeryibegialcakg®steril ecektir.

25.Genel | ekWtDherjiBlamied € mé

Genel |l eklt-De j € mj & IGaumMméd e | , Fr ®c hdaj evlee mWar E
kombinasyonu ileU-Dej eeor i si kapsaménda gel i kKtirile
ailesidir. Genel | ekU-De] Hmi] & lr&@snge |l e deji kkenl erin
di zil eri ni nneéihadsgaiderm) moared | e me k i - iotarakb i r y
kul | .aniéjleerr daj el emlardan f akl é o [I askak k é -
parametresig :konum parametresi vé: Kekil pamalmleea IWtebsaiji.d rn@d K

daj élkl'@vm&+k( ")0>Oolmak izere:;
¢

.
x|

1
k

o ~O -l
f(x|k,ms)=8‘el—%+k(x' mg
CS ¢ S =

|- OQ,

213

é. o
exp%%w( S’ﬁ
Ec

1-OO: OO

kKeklindedir. K¢m¢lkﬁavé%+ké§é—‘@8>}0®mmfa¢(n kzieyenu,
g bl

o 1~

F(xk, ms) = et Bk X M8+
Xk, ms) = ngg ° 8 214

g —_—

17



Kekl i ndedkpra.r abnejt&@lesmni n durkeOmun aa kgOi pe ¢, - e
tip 2 vek<Oi -in tip3. BGu mh ell,er Frs@ahdate gV emWai &1
benzemektedif55-58]. k>0i - i n t iFpr ®Zdhagyéalne me , yédli da oboj if de
géenl ¢k yaj ék giebinebnd rdejeeamalri I[5&)r&@yl ara uygul

Genel | ekDieij cedk jmé Ik & leé/ rie-didda dreiss k 2. 146den,

ggud = F(X| k’ mS)

2.15
ol ac ¥iket2 & 17 .Oridkafadesi,
ge;% (x-n)c?%g
Foua =1- 9gua =1- F(x|k, ms)=1- expg; +k S0 8 ’16
¢ = C
g -_—
ol acakt ér .
26.Lognor mal Daj el é mé
Lognor mal edagat emmasé nor mal dajerel-eam ¢d° gt
ol asél ek Edex] ®lg@amd énma | daj el elomg(x)n®s tmad i rdsag €d
g° s tlegaitmaf onksi yonu i -in bazén ne ol duju ©°n

sayé aol @m -li nlloge@or mal daj e llog) fogkiynueda i r s e,

normald aj él emLgg§soemalr dajél em i -1in,eckonhems €l éKk
parametresi)l skala parametresive’0i - i n kudur :
fxms)=h— L Boxp (9~ In(m)* &
Hin(s)|W2p 2 TE  2in(s)® 2
217
Ke¢megl ati f dajéel ém fonksiyonu i se
a - 20
e (Inct) In(g)) :
F(x|ms)= 1 r- ¢ 2y =y
- |
In(s)v20 4 t )18

18



Keklinde wverilliir.duRausnslaar iéd enno ddekldl rie ashrmdk 1€d e mb
fonksiyonudur . Rassall ék s°z konusu ol duju
bi rmplkendi sl i k a makaeé (14185268 kul | aneél

27Wei bul | Daj &€l é me

Weibullda] el ams al ledie-Jiink kkeinr ol aned lbauld | d adjag |éd
fonksiyonu,Uk e k i | p eskalapammedesiivédo | mak ¢zer e;

f(x|a,b)=a b*x*'e

i
O Qo
i
-aDOy
I-O: OO

219
Kekl i Kgmgliati f dajéelém fonksiyonu;
a axg 0
= - O
F(x|a, b)=1 expgg %g 3
¢ ¥ = 2.20
Kekl i nndgdior mal daj él emé gi bi, bakta finan

m¢hendi sl i k al anefddlds52bp kul |l anél makt adeéer

19



3. SONUC¢L AR TVARTI k MA

Bu - al,#ivadyidobp unun konuma g°r g ériisk narealvie
her istasyond&erhangi bir zamandaktivite d e Jneilinmesiger ek me kt edi r .
°] - ¢smler ek zamadadyoizodp ma d & rgragl &@né sy ol duj ur
istasyonlara ait aktivite J riieldeeetmek gerekmektedir Bunun i -in her [
al eénaml e°rle- ¢en k¢- ¢ lylgasapdue t a sng onobit aktivitei - |

ejrisi edud€Eeedi k mbkarak ek zamanl é& aktivit
konuma g°re risk analizi ger-eklexktirilebi
3.1 En K¢-¢k Kareler Metodu Sonu-1 ar é

By ol -¢:mlerinin al éanrd@g &n dogpainehesicodrek k a z a

al énnearani@aj eml € parametre aktivite ol dujun

gerej i ;

Alt)=Ae" 31
3.1 exit | ak§ponandiyelkii r ge jbn ik geeekird 321 denkleménin her iki
tarafeéena dojal ;l ogaritma uygul anérsa

In(At)) =In(4,)- /t 32
Keklinde | ineil@r denklem el de ed

2.6 exi tldnig(Xidenkdeenj v er

o(x)=g(t) =In(Alt) =In(4,)- /t 33

Kekliader 8ag; exi tl ifj]i

= I =, 2 34



Kekl i nevebduldanklemylineeo |l duj undan i ki tane bkat say

katsayeéel ar ;

A=/ ve 3, =In(a)
olur . Birtakém ddehsom@deskiiytelli Jjiikl eml er

n

n(A)at;+/at =-4 fit,
j=1 j=1 j=1 35

n

In(A)&

=

t; +/n=-3 f,
j=1

Keklinde 2 &velhiAgmzykenheer( denkl em sistemi
denklem sistemini, Tabl8.2ddekive Ek1t a bl ol ar & n &re jtea rhyeang & Id @ hni,
MATLABEprogramé yalr daso8.1Gl ¢ lei - @] eilirl er i el de ¢

Tablo31En k¢- ¢k tkoaruelidre md de edi |l en katsayel

ve korelasyon katsayéseé

2
“oe? raisaan (Bt/;/?(g) R
1 000392764 299427,43379 0,94188
2 0,00368719  59981,31351 0,92728
3 0,00367660] 154352,1893] 0,80427
4 0,00351894 12362537274 0,87599
5 0,00327673  105136,89999 0,89842
6 000344032 33636,09874 0,917
7 000340739 1961742,0365¢ 0,97333
8 0,00388169 1239414,46534 0,90204
9 000350144  671291,71934 0,89085
10 | 000420333 3458315149 0,88103
11| 0,00356767 141672,61541 0,91622
12 | 000376057 104126,36424 0,88164
13 | 000356378  48055,16404 0,90667
14 | 000367816 2784591575 0,87996
15 | 000340255  37610,8894d 0,93641
16 | 000372990 4331668139 0,89384
17 | 000382736  51806,95983 0,94033
18 | 000351501  64909,40918 0,947®
19 | 000354769 37852,63054 0,90886
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Tablo3.14n, 1 . sigtaummd mé z daki | Sf2asgstywmd & ulmaz @t a
sabiti @ |, 3. s¢tundoa mbma&mhdadgkét-itvaiktie (dej er i Ve

sabitlerleelde edilere ] r i ni n kor el as yR%)n vkeartislanyi ékstéinré.n Kk a

EKKM ,

Alt)=Ae " +Db 36

Alt)= A’ +bt+c 37
Keklinde i Kki denkl emde de denenmi 381r . F a

denkl e mi kadar i yu ssoorouls® lag'@deeank ikrndedehi rBi n
bul un mEKMEIRtasdikd i | ohur. K

Tablo 2.1 b1 gilé&iirde] gd,ir0e7 OyNgop, B0 0®Ma ¢ a k
verilYaniktir.

=(8,070° 0,009 3 24 saat=19368° 0,216 saat
2

% 38
olarakhesapl anér . Yi ne s agadorikolaraksi nden bozunum
In2 0,693
/[ =—= : ,00357883
t 19368° 0,216@) %aat 3.9

%

Keklhensdeep| an édenklemB.@flidk o 3 edbr i k dejerl e °%°rt¢kKr

Tabl dekida k1 d vite déeljdeerjleenmiaN&Sb a k esafeder a s énd
eKit ol an bislt@as yakrnli avri d & dejerl erinin bir
go°r ¢l meBkut eddurrum b ¢ yiok r alf a s é&llbaviutueaunaundara ve
benzeri s e b @ pHueseadketni vdiotleanyién konuma g°re r a
Rassal parametre s°z konusu ol dujundan, b

hesaplamalar devreye girmelidir.
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Tablo323 nol u i staayanai karké °Il -¢l en ve hesap

¥ 1 - ¢ | Hesaplanan
Aktivite Aktivite Aktivite Aktivite

(Barka) (Barka) (Barka) (Barka)
286 | 69000 | 53932,280| 1366| 1300 | 1017,14D

838 4100 7086,86® | 1389 1600 934,6665
863 13000 6464,519 | 1414| 940 852,5865
887 8100 5918,538 | 1437 750 783,4543
909 1700 5458,660 | 1461 500 717,2857
1005 | 5100 3835,3D0 | 1485| 0910 656,7056
1029 | 4200 3511,380 | 1509 940 601,2419
1053 | 4600 3214,820 | 1534| 480 548,4424
1125 | 2600 2467,130 | 1557 65 503,9718
1148 | 1500 2267,08D | 1581 580 461,4076
1173 710 2067,998 | 1605| 580 422,4383
1198 | 1800 1886,39D | 1629| 430 386,7602
1221 | 1700 1733,438 | 1653 570 354,0954
1243 | 1800 1598,7490 | 1676 540 325,3835
1272 | 2300 1437,05D | 1701 500 296,8092
1295 | 2600 1320,538 | 1724 160 272,7423
1318 | 1800 1213,45D | 1749 230 248,7908
1342 390 1110,970 | 1796 190 209,3091

¢ ¥ 1 - ¢ | Hesaplanan

(saat)

t
(saat)

Tablo 3.2 3 nolu istasyoni - i n hesapl anan dveef e? |l el ai
i -er mekwddiptunda al énan °I| -¢mlerinvelbazadan
s¢tunda °1 - ¢l enyeaktalvina ket addgjre r3 . Ea liKlso a Sy drd

uydurulan ejrinin denkl emi;

Alt) =1543521893¢ - 20026768 3.10

Keklindedir. 3. ve 6. s¢tunda en k¢ - ¢k k
zamandaki dejeri IBed&p leaBunmdikktjldemd ek i 1®i bist

yapéldejéenda el de edill émbda@jl arrleenrée,n T abrlaoméedh

Bu hesapl amal arl a, 3  Adivitex f{t)sgtr aasfyyiagpie lian n
MATLABEpr o gméamadk t & skée ka ll@r3agle st er i | mi Kt ir
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10° R%= 0.80427
. {ﬁ- . r T T |8 L T L
S * ¥ -¢len [|Akti
Z Model EJri
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— 5 |
S
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o 4r \ |
> 3L \ |
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[ \\\ |
1 N
& Tl
: r L ¥ Hﬁ@ﬁ%ﬁaﬂ»_w‘%ﬁﬁ“”m{ -
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200 400 600 800 1000 1200 1400 1600 1800
Zaman (saat)

kelkBilBnol u i stasyon i-in aktivitenin zamana kar ke

kek3d It e ker mézeé -1 zgiEKKMIile 3 gofudstagyoni { em e]
°ng°reqnl arygun ej ri di r eldeedilgrogeafikleiEkt 25yden lvarr iil d
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Ri sk Anali zi Sonu-1ar é

Fukushi kazasé

ksel

ma Yionras§oiaz @f @p u-néukna na k t

ayr ek dejil dir

k ¢ m¢Deaklern 2.8, Tablot3.0 raggulandbititn kK s i y o
I st asya n-aé kamah eiahatpil bmwenléie s a f

14 akt

aktivitelerdre] er t amtmal anéiensatnamlka meé

i stati ol ar ak
i hti
¥rnejin;
i hti
i stasyonun
ekKitti Ailleifleeditrsedgnk| em 2. 86 den

ol ayl ar
mal i ejrisi
10
dejeri,

nol u

ma | nolu istasyona ait

P(A¢1261098) = P(A¢1151814) + P(1151814< A ¢ 1261Q98) 311

de
ger ek

fadesi nden

onkekmdirs é

elde edilir 3.12 i
kmel atif

anl akeéel acsaijyongliabrie,n e

Tablo 3.3 240. saattekiriskve e v r e delj ermril £k i

pol @l > e Scékrt aelné B Mertebe tevr e Risk
Kst a YAktjvite Kst as Aktjvite (m) Risk 5
No oj unl No Yojunl (9)
(Ba’kg) (Ba/kg)
1 116656,9 14 11518,14 1 0,05 0,95
2 2475700 10 12610,98 2 0,10 0,9
3 63870,15 6 14730,55 3 0,15 0,85
4 53128,32 19 16155,42 4 0,20 0,80
5 47887,16 15 16621,26 5 0,25 0,75
6 14730,55 16 17696,39 6 0,30 0,70
7 865939,D 17 20675,69 7 0,35 0,65
8 488231,0 2 2475700 8 0,40 0,60
9 289703,0 13 33185,35 9 0,45 0,55
10 12610,98 12 42227,86 10 0,50 0,50
11 60176,24 5 47887,16 11 0,55 0,45
12 42227,86 4 53128,32 12 0,60 0,40
13 33185,35 11 60176,24 13 0,65 0,35
14 11518,14 63870,15 14 0,70 0,30
15 16621,26 1 116656,9 15 0,75 0,25
16 17696,39 18 279212,8 16 0,80 0,20
17 20675,69 9 289703,08 17 0,85 0,15
18 279212,8 8 488231,0 18 0,9 0,10
19 16155,42 7 865939,D 19 0,95 0,05
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Tabl ai

s¢tunda

adekidl.. 3 6ve 2. s¢tunda
akti dejerl erivebugartak bt ea |l bl y gpt
numar al ar &€ bi.ses (3 .knd gtku msdea bwerei]lem
s é v e r iDenkléem@ild ile elde edilen evr es el

rrskdej er | eB3de6l.abs gt unda Denkl €
dej ewd7eris¢sgtunddi ¥ eerelaigaal®d t o Ir atre BEvke r Zabloni Kkt i r
3.3
i-Lnveya O

i stasyonl ar a
vite
i stasyon
r a | aktivitele¥im mertebelerin()
verilmiktir
v ée veriken tdbfolardaki e vr e sveld i gk sdkejher-lbedrejaekrtii vi
dej erbP hig maé md mE dilva Fukushimak a z a s é

&*Y radyaizotop@nkna ne n Biling mevd it jei nddeej ne

sonr aseé yé¢ksek

enkg - ¢ k dej trhedntigabu dejerl er makul dg¢r
Verilen saatlerde 19 istasBwnriisk nderjiesrkl ¢
hangi dajélémmekgeyedimMAm'LlAEig°estyearpélan progr art

il e en duayjgeumé mpar aTalea3dddelv e ii | 240. gantieki aktiviteye

karkée risk2deaveyi |l mektlr 3. Dij@Gvegadtmi xrtde

Bu daj el eéml ar &85uduey gvuenrliuljeun Tkaobrleol a s(§fpila k at s ¢
tespit edil miktir
Tablo34Saatl ere g°re dajélém fonksiyonlarénén par ame
Weibull Lognormal Genel |l extDerjielr
Zaman o S >
(saat) U b € U k € u
() (Balkg) (Batkg) | (Ba/kg) () (Balkg) | (Ba/kg)
240. | 0,723552| 100805,64 51063,49 | 3,696306| 1,552193| 22590,07| 19336,03
360. | 0,720792| 65285,54| 33001,75 | 3,712866| 1,565860| 14509,79| 12673,46
480. | 0,717849| 42289,84| 21328,66 | 3,731421| 1,501146| 9576,53| 8621,97
600. | 0,714735| 27399,39| 13784,4 | 3,751977| 1,413320| 6385,04| 5929,08
720. | 0,711463| 17755,40| 8908,748 | 3,774546| 1,343775| 4236,60| 4043,69
840. | 0,708046| 11508,10| 5757,623 | 3,799133| 1,290022| 2797,48| 2735,51
960. | 0,704493] 7460,35| 3721,087 | 3,825752| 1,247467| 1840,53| 1838,85
1080. | 0,700818]  4837,22| 2404,896 | 3,854414| 1,213026| 1207,65| 1230,01
1200. | 0,697031] 3136,99| 1554,257 | 3,885124| 1,184698| 790,73| 819,54
1320. | 0,693143]  2034,74| 1004,499 | 3,917905| 1,161139| 516,89 544,31
1440. | 0,689164] 1320,02| 649,1962 | 3,952764| 1,141411| 337,42] 360,56
Tablo3.4&n, 1. shesaplhadmmsmatlgmaepved vatnt ur .
wei bul | daj él eménén parametreleri,
6., 7., ve 8. s¢Udhnedaaijl €¢egéeneéhnl pratr i@miel mie k

s¢ndakikpar ametresikeOQdengedonébh-Pej(@aij & Imé meneén

késména uymaktadeéer
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Tablo35Daj el eml arén kor aelesiRyon katsayélaréeneéen |

Zé;n;;‘ Weibull Lognormal G eUn_S é ]I g rK
240 0,888712 0,940069 0,986169
360. 0,889536 0,940809 0,983607
480 0,890289 0,941416 0,982529
600. 0,890981 0,941914 0,981845
720 0,891347 0,941951 0,979861
840, 0,892154 0,942522 0,978637
960. 0,893021 0,943168 0,977732
1080 0,894562 0,944512 0,977316
1200 0,896613 0,946485 0,978036
1320 0,898463 0,948219 0,978693
1440 0,899907 0,949435 0,978789

Tablo 3 .15, 1. Besamuaca yamétudun 2.z3a veah | ar
sstununda séradaoylnaor mal b wlel-Deq rdaljléed ketml rairlémi

verilen saatl erdekiar asehdake] ekdbeel asy@®@) kat s

mevcuttur. Kor el asyon kat sayéséneéen karelerine
Genel | ekWtDerjicklaimiek é mén amjBkiemdedi | ecek dijer
Genel |l edtDefidlanied €& RBdnea] eaiitni N z am8wndumam azal m
bekl enebilir. ¢¢gnk¢g zaman ge-tik-e serpint

Tablo 3.506tendehbumal epet ydaperem fUr-nksi yo
Dejckaj edlednej unu g°rmekteyi z.

1 T T T T L = . :
O Data
0.9 Genel lektirill mick
0.8 Lognormal -
Weibull
4
£ 1
[
e o N I
. 0o
. e e s
5 6 7 8 9
Aktivite (Bq/kg) x 10°

kelBi2P40saatteki aktiviteye karké risk grafifji
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keki2lve3 . Ek 56in tamaméndalkGengllad kil reir lemil
Dejeaj él eména ai't ejrinin dijer daj el eml ar
ger ¢l mektedir. Korelasyon katsayésé hesabeé

olarakt asdi k edi | mi ktir

Tabl da328®. saatikbejanel eenetvea g°re ri

-evr edel] erril &k i , Il stasyon numaralaré ile ve

Tablo 3.6240.saattekj genel Uelketjickaij lEmiemné nvae g °ervadeesjied klreirsik

Aktivite ' GeneIAI e GeneIAI e
Ksta:Yquanlsk U-Dej en U-Defjer
No (Ba/kg) n Risk tevrese
(rqud) (gqud)
14 11518,14 | 0,95 0,983700 0,016300
10 12610,98 | 0,90 0,940996 0,059004
6 14730,55 | 0,85 0,850516 0,149484
19 16155,42 | 0,80 0,797531 0,202469
15 16621,26 | 0,75 0,781794 0,218206
16 17696,39 | 0,70 0,748203 0,251797
17 20675,69 | 0,65 0,671588 0,328412
2 24757,00 | 0,60 0,594177 0,405823
13 33185,35 | 0,55 0,489650 0,510350
12 42227,86 | 0,50 0,419290 0,580710
5 47887,16 | 0,45 0,387075 0,612925
53128,32 | 0,40 0,362491 0,637509
11 60176,24 | 0,35 0,335184 0,664816
63870,15 | 0,30 0,322901 0,677099
1 116656,90| 0,25 0,221919 0,778081
18 279212,80| 0,20 0,129011 0,870989
9 289703,60| 0,15 0,126078 0,873922
488231,10| 0,10 0,09097 0,909030
7 865939,70| 0,05 0,063444 0,936556
Tabl o 3.606nénstlasysognt umwmamal ar é 2. s ¢t

aktivite dej edehkeema ., 103 .i Ise; teaulnduen deathevéutun r i s k
4.ve 5. g t un isenceraklen?.16ve denklem 2.15 | e el de edi IlUe-n gene
Dejcecaj él emée rripdpve- eei e sdeeld reimgyldekevcuttfr¥ r nek bir
i Kl emTabdonakbedéldle @ WtDerjicklamiek e ména &ive 240.
0 parametrelerile 14.i st asyon i - idne nakklteinvi2t.el 6doediae ryier i n e

28



ua =1- F (1151814| 1.552193 2259007, 1933603

o

&, I
Moua =1- eXp% & 1 15521941 151814- 2250007) g 155215
¢

1933603 e 8 3.12

Fyuq = 0.983700

elde edilir.

Tablo 3.6 ve EKk @ abl ol arénén tamaméadavrgesrell drgi
dejerleri, UY-odOrdgldlag et iemiélvmi ravirte seeid § lerrilsekr i [

°rt¢kmektedir.

3.3. Kriging Metodu Sonu-1are

Yapél an i kKl eml er heratgic ebsiirn deen d &€ KIKM ii dteas
edi | niukughimak azaséndcdamsonr@A®i e dajrélt@amade keki l

veril mi ktir.

Aktivite

Yogunlugu

(Barkg)
8.288E+5
7.992E+5
7.696E+5
7.400E+5
7.104E+5
6.808E+5
6.512E+5
6.216E+5
5.920E+5
5.624E+5
5.328E+5
5.032E+5
4. 736E+5
4.440E+5
4.144E+5
3.848E+5
3.552E+5
3.256E+5
2.960E+5
2.664E+5
2.368E+5
2.072E+5
1.776E+5
1.480E+5
1.184E+5
8.880E+4
5.920E+4
2.960E+4
0.000E+0

Enlem

T T
140.5 140.6 140.7 1408
Boylam

kelBB240. saatteki aktivite haritaseé
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kekidekiBaBitanén dikey ekseni enl em, yat

g°stermektedir. Rakamlarla g°sterilen nok
gestermektedir. Deni z kéeyéséndaki yar ém d:
Fukushima k az aBs € ndanr a 20 kmoél i k bB° Il genni h o6 dyea
bahsedi IBmoi kbtil ge, aktivite yojunluju skal as
daha koyu bir renkl e g°steril mektedir. Ka
yapél méxk, aktmameéwrt rl .- ;Biy Jgapema 4. BO 1l ¢ me
zamanlar4 i n el de edi |l @pihk tlaammaméaldar gElt 161 | me k

hart al ar dan el de aehdmeltenbi diimil akyamsyas€éndahe

gesteril mektedir.

kekil 3.3havet &£lkkar3& neén t, ,aFwashitnd@éa kubeg k € | d é ]
kesméndabaeegkaesmenda, akdeijert geédd.dBetamie k 0 6 a
ki ger -ej i yansét mamaktadeéer . I NES standart
ardéndan memDghgwnsettkd | enmi Ktir. Bu sebepl
etkil enmemesi Krimk@gsémdéeéovdu ogel&lPdel;enr
al émama dabamay é, bu b°l gel erde akglimektee dierj.
Buna Kakuski®@éne) kuzeyb av & g¢ney késméendaki bel gel

yeksek gor¢lmektedir. ¥Bu- dki udedas tnék mvzea dgaaany e
YYn¢gnde takéndéejéné s°ylenebilir.

Sim¢gl aldsmat!| i k yani 60 Blgenlekk r gajpieh ime
°mr ¢nderyédo artéek 60 g¢nden sonra aktivite
Hatta Japon yetktl iPeremeSrgmdldaesyi asnodnar ada g
gi bi aktivite dejerleri, zamanla, hézla az

Fukushimak azas éndan 2ki4 @ k tsiavaitt e s odnerjaer | er i ne
Genel |l ekDiefjfielrmidia] Eiskéd mg ea | @ ¥ ikee k4 il n- Fhvar Geidsteeal
risk dej er | er i I -in viearnil makkiek.i | Di3]. & de aman |
haritaldave EEk §886deri |l mektedir. Ayréca bu
Si mg¢ | ,aabmged hilici_ ek gudr i s k _ h a ve ahmstébiliomekggud evr es el
rsk hari toosy@re mp@ g°steril mektedir.

kekil 8 ed &Kedh ilhariBlare5nd deeikk ey e k s eksaniise nl e m,
boyl am dejerlerini gestermektedir. Rak aml
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bul unduju konumu ¢g° Kteeri rhe k3islkddy ier -kienKz & e J3r.i5l
-evr esiegbunlar d zs&kr i ndeki r a kea-md \arr e sieddee] e i Is&kk i n
g°®stermektedir. Yine deniz kéyéséndaki yar
bollgekil r3i.s4k iskal as étnemsieln eaddn kresmietheen da
gesteril mektedi-revweestk &irbissékn &s m&meén ¢ tsé mski |

renkten daha koyu bir renkle g°steril mekte

37.8

37.7

37.6

37.5

Enlem

37.4 0.45

N
N

0.35

o
w

373 0.25

o
)

0.15

o
[N

X

%)

=
N

0.05
37.2

37.1

140.6 140.7 140.8
Boylam

k e K3i4 240.saattekiaktivitede | er lkemrigele@ln Genel De kdaif réil lémiémn aU -
@° rrigkde ] e ri |- danta h

kekilve3.Hk 6 harital ar én é&ukushima@makozeyn a b a k
késménda-ba¢e e gkmeasyénda, ri sk dejeri l16e vy
aktivite harital ar é i -in yapeéelan dej er |l en
dej er | er i] énddaa ny arkil sekx aded jaxkmléexrnt ie FukdshBnédma Kk ar kK
kuzeypb at € ve g¢ney kéesméendaki b°l gel erde ris

sim¢glasyonda da g°r ¢l deg] ¢ gi bi ri sk dejer]|
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37.8

Cevresel

37.74 Risk

0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45

37.6+

37.5

Enlem

o
IS

37.4+
0.35

o
w

0.25

o
N

37.34
0.15

o

0.05

o

37.2+

371

T T T T
140.5 140.6 140.7 140.8
Boylam

k e K35 240. saatteki,aktivitede | e r lkem Kgale@ekh Genel -De kdaij réil Ig9mieéen aU -
-evr edej enli aabita h

kekil 3.5 ve Ek 8 harital ar eénékuzeyt a mame
kéeésménda-baeégkeemeéeddd] erriiskOb6a yakén g°st.
durum aktivite haritalareé i-in yapélan dej
dejerl eri Obaeyvn&ks dlef eéjodsekdia h a K nuénkat ék ar kB n,
Fukushi mabaéw kezgyney kéeswmeeadeKieyibkkbe&l er
ger ¢l mektedir. Ayréca sH4engtl easdgeldreddselda , g%Zragd

azamé kt ér .
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3. 4. Genel Sonu-

11 Mart 2011 Fgkgshipakdzesleinn sonra, keée¥la yare
radyoi zotopunun(TabkBema. BY | gy &9gstasydndsb &1 k P & - ¢
zamanl!| ar da BuaJerdenemueykgtueénr . bi r risk aritmeesi i z | n
ama-|l anmékt ér . Bu ama- goyjornd latr u si u- nvefilar e°kn czed
EKKM il e elde edil miktir . .eri@&uoriakxlemddpar Iseomi
edi |l mi ktir. Son akKanede, | b Wt-Dreijisdkanji &ké g ene h a1

uyduju (Tabl o &Ak3) vg?t strmin Gdkmeddtjeaadt-D e@ji d rmi K
daj el eména uydGenuenu es)t-P & jednmk xl e ménén bu b
aktivitelerin bir kar akt er iOs thiajl id eo ladku ji wn u ¢
azal dehnhed | etdtDeajidaijiekl éménén uyhbmase] bekh e d
Sonu- ol ar ak; Kesa agwpnoiez otnoprulngsknd af @ m @ ma
Genel | eWtDerjiklainek éména uymaktadeér .
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4. ¥ NERKLER

Fukushi maédan °nce maydadeaddeloen eréalstadr
kekil de al &nmamé&% radyoizotopBraait madellemel @ | é k mal ar ¢
y ap él anfakaghimékéarz.as éndan sonra al eynameéel°mha gam &

i mk©n sajl amékteéer.

Bu kaza ve sonusdmrau-€l amere |l gearde ljliinldlee | i n
dej i Kt i i go°r ¢l mektedir. ¢t¢enke atmosfere v
mat eryaller at mosferik basén-tan, ortamen
etkilenmektedir. Byeanpzéelra c a la | émxondaell d re me I e n |
i Kl eml er yerine, yerl erini yapay zekO© teknr
il eri -al exmal arda yapay sinir ajl ar e, bu!
l ineer - al ékmdlaar vie-riem ektakoitliik shcemsua-pl amal ar

i-in sonraki adéemlar ol arak wuygul anabilir.
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B9l kekl19M5, Khti mal Daj él émY ak £e kv eL,iAsFgn.a r Ea

Fen Bilimlerdi Enstite¢se, El azeéej .
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19 Kstasyon i -1 n Zideseplanan AGRiteBe ¥érlgérein Vabl ol &

Ek-1 Tablollnol u i stasyon i-in zamana karké °Il -¢len ve
i ¥ I' - ¢ Hesa'pl'anan t ¥ I. - ¢ Hesa'pl'anan

(saat) Aktivite Aktivite (saat) Aktivite Aktivite

(Bakg) | (Bglkg) (Ba/kg) (Ba/kg)
337 | 73000 | 79698,91 1171 | 2400 3011,989
364 | 49000 | 71679,84 1196 | 2200 2730,294
403 | 65000 | 61499,65 1219 | 2600 2494,463
427 | 63000 | 55967,32 1243 | 2800 2270,069
452 | 71000 | 50733,01 1267 | 2400 2065,86
476 | 59000 | 46169,22 1292 | 2600 1872,652
500 | 54000 | 42015,98 1315 | 2000 1710,9
525 | 54000 | 38086,46 1339 | 2200 1556,993
572 | 6600 31666,51 1367 | 1700 1394,844
596 | 31000 | 28817,88 1387 | 1900 1289,468
621 41000 26122,71 1411 | 1700 1173,471
644 | 39000 | 23866,34 1435 | 1100 1067,909
668 | 27000 | 21719,4 1459 | 1100 971,843
715 | 14000 | 18058,32 1483 | 220 884,4189
740 | 22000 | 16369,43 1507 | 640 804,8592
790 | 15000 | 13450,73 1531 | 1300 732,4564
811 17000 | 12385,82 1556 | 1100 663,9539
835 | 5600 11271,63 1579 | 330 606,6045
859 | 6000 10257,67 1604 | 400 549,8722
883 | 9900 9334,919 1774 | 570 282,0223
907 17000 | 8495,178 1945 | 85 144,0786
957 | 4600 6980,471 1946 | 110 143,5138
979 | 9100 6402,626 1947 | 170 142,9513
1004 | 4300 5803,825 1947,5| 160 142,6708
1051 | 3800 4825,517 1948 | 180 142,3909
1147 | 1500 3309,721
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Ek-1 Tablo22n ol u i stasyon i-in zamana karké °Il -¢len ve

¢ ¥ I' - ¢ Hesa'pl'anan i ¥ I' - ¢ Hesa'pl'anan

(saat) Aktivite Aktivite (saat) Aktivite Aktivite

(Bakg) | (Barkg) (Bakg) | (Barkg)
555 | 6100 7749,628 1105 | 420 1019,888
577 | 11000 | 7145,814 1129 | 640 933,5135
600 | 5100 6564,797 1154 | 910 851,3095
625 | 7500 5986,709 1177 | 540 782,0905
673 | 7700 5015,62 1201 | 490 715,8553
696 | 4800 4607,805 1226 | 690 652,818
720 | 4300 4217,57 1242 | 750 615,4191
745 | 3200 3846,177 1266 | 440 563,2992
762 | 3400 3612,49 1290 | 670 515,5934
786 | 3880 3306,549 1314 | 520 471,9278
811 | 2900 3015,378 1345 | 360 420,9539
835 | 4800 2760,006 1362 | 400 395,3775
859 | 2100 2526,261 1386 | 430 361,893
887 | 2900 2278,459 1410 | 380 331,2443
912 | 2200 2077,821 1434 | 370 303,1912
935 | 1500 1908,875 1458 | 500 277,514
963 | 1700 1721,633 1482 | 190 254,0113
986 | 1200 1581,649 1506 | 410 232,4991
1010 | 1300 1447,699 1531 | 170 212,0255
1033 | 1400 1329,988 1554 | 340 194,786
1059 | 1200 1208,407 1578 | 100 178,2896
1082 | 1100 1110,153
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Ek-1 Tablo34n ol u i stasyon i-in zamana karké °Il -¢len ve

¢ ¥ I' - ¢ Hesa'pl'anan ¢ ¥ I' - ¢ Hesa.pllanan

(saat) Aktivite Aktivite (saat) Aktivite Aktivite

(Bakg) | (Balkg) (Bakg) | (Ba/kg)
287 | 70000 | 45029,59 1340 | 1100 1107,246
361 | 13000 | 34706,2 1364 | 1500 1017,574
404 | 14000 | 29832,66 1389 | 1000 931,879
428 | 25000 | 27416,62 1414 | 760 853,4009
670 | 11000 | 11699,73 1437 | 470 787,0516
715 | 25000 | 9986,293 1461 | 960 723,311
742 | 14000 | 9081,161 1485 | 650 664,7325
813 | 8200 7073,513 1511 | 340 606,6137
837 | 6300 6500,654 1536 | 370 555,5278
861 | 1800 5974,188 1559 | 540 512,3372
886 | 12000 |5471,072 1584 | 1100 469,1908
909 | 12000 | 5045,713 1608 | 430 431,1927
959 | 4400 4231,65 1631 | 340 397,6688
982 | 3700 3902,652 1655 | 360 365,4629
1007 | 4800 3573,991 1675 | 440 340,6263
1054 | 1500 3029,182 1699 | 69 313,0401
1076 | 2500 2803,521 1723 | 220 287,6881
1105 | 3200 2531,537 1747 | 420 264,3892
1173 | 2800 1992,796 1771 | 380 2429772
1198 | 3100 1824,973 1795 | 350 223,2993
1223 | 4500 1671,283 1819 | 290 205,2151
1246 | 1600 1541,346 1843 | 150 188,5954
1271 | 630 1411,542 1867 | 170 173,3217
1296 | 2600 1292,669 1891 | 110 159,285
320 | 310 1187,98
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Ek-1 Tablo45n ol u i stasyon i-in zamana karké °Il -¢len ve

¢ ¥ I' - ¢ Hesa'pl'anan ¢ ¥ I. - ¢ Hesa'pl'anan

(saat) Aktivite Aktivite (saat) Aktivite Aktivite

(Bakg) | (Barkg) (Bakg) | (Ba/kg)
670 | 13000 | 11703,08 1414 | 910 1022,206
721 | 8000 9902,023 1437 | 1100 947,9994
742 | 11000 | 9243,566 1461 | 720 876,3033
766 | 11000 | 8544,486 1487 | 500 804,7384
884 | 5400 5804,49 1511 | 360 743,877
910 | 3900 5330,455 1535 | 400 687,6184
960 | 3700 4524,921 1559 | 580 635,6147
982 | 4000 4210,207 1583 | 310 587,5439
1007 | 5800 3879,063 1606 | 540 544,8912
1054 | 2800 3325,391 1630 | 740 503,6817
1078 | 4100 3073,895 1652 | 500 468,6501
1150 | 2000 2427,886 1676 | 560 433,2066
1174 | 2700 2244,268 1700 | 540 400,4437
1199 | 2700 2067,75 1724 | 450 370,1586
1222 | 3500 1917,642 1748 | 440 342,164
1248 | 1800 1761,034 1772 | 170 316,2865
1271 | 2400 1633,192 1796 | 120 292,3661
1297 | 1300 1499,814 1820 | 170 270,2548
1318 | 1800 1400,081 1844 | 180 249,8158
1341 | 1900 1298,442 1870 | 320 229,4141
1366 | 800 1196,316 2257 | 210 64,54955
1391 | 1700 1102,222
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Ek-1 Tablo56n ol u i stasyon i-in zamana karkeé °1-¢len ve

¢ ¥ I' - ¢ Hesa'pl'anan ¢ ¥ I' - ¢ Hesa.pllanan
(saat) Aktivite Aktivite (saat) Aktivite Aktivite
(Bakg) | (Barkg) (Bakg) | (Ba/kg)
573 | 5500 4684,678 1411 | 270 262,1889
814 | 2300 2044,556 1435 | 200 241,4103
836 | 1600 1895,52 1459 | 220 222,2783
860 | 2300 1745,299 1485 | 190 203,2592
884 | 1600 1606,982 1507 | 170 188,4429
956 | 2500 1254,397 1533 | 160 172,3189
980 | 1100 1154,985 1556 | 200 159,2092
1003 | 430 1067,117 1582 | 130 145,5866
1051 | 1300 904,679 1605 | 160 134,5107
1124 | 840 703,7597 1629 | 77 123,8506
1152 | 500 639,1301 1655 | 120 113,2534
1171 | 550 598,6888 1678 | 120 104,6373
1197 | 580 547,4623 1702 | 87 96,34473
1220 | 400 505,8126 1726 | 110 88,70933
1244 | 140 465,7265 1749 | 120 81,96052
1268 | 540 428,8173 1774 | 87 75,2059
1292 | 450 394,8332 1799 | 85 69,00795
1315 | 360 364,7952 1822 | 73 63,75799
1343 | 490 331,2943 1846 | 75 58,70511
1364 | 380 308,2035 1869 | 28 54,23896
1387 | 270 284,7561
Ek-1 Tablo67/nol u i stasyon i-in zamana karkeée °I| -¢1len ve
t ¥ I_ - ¢ Hesa_pl_anan t ¥ I_ - ¢ Hesa_pl_anan
(saat) Aktivite Aktivite (saat) Aktivite Aktivite
(Bakg) | (Ba/kg) (Bakg) | (Ba/kg)
457 | 340000 | 413398,7 1368 | 19000 | 18546,54
669 | 210000 | 200747,2 1387 | 18000 | 17383,87
720 | 130000 | 168724,9 1411 | 20000 | 16018,84
744 | 190000 | 155476,2 1435 | 14000 | 14760,99
1339 | 31000 | 20472,8 1796 | 2800 4314,241
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Ek-1 Tablo78nol u i stasyon i-in zamana karkeé °1-¢len ve

¢ ¥ I' - ¢ Hesa'pl'anan ¢ ¥ I. - ¢ Hesa'pl'anan
(saat) Aktivite Aktivite (saat) Aktivite Aktivite
(Bakg) | (Balkg) (Bakg) | (Ba/kg)
335 | 88700 | 337656,3 1004 | 48000 | 25158,06
356 | 290000 | 311224 1052 | 36000 | 20881,37
381 | 550000 | 282441,3 1076 | 19000 | 19023,91
404 | 210000 | 258318,1 1127 | 23000 | 15607,17
428 | 660000 | 235340 1148 | 5700 14385,42
452 | 260000 | 214405,9 1173 | 12000 | 13055,02
476 | 91000 | 195333,9 1198 | 18000 | 11847,66
500 | 250000 | 177958,4 1221 | 6300 10835,76
525 | 120000 | 161500,4 1245 | 11000 | 9871,891
549 | 280000 | 147134,5 1268 | 2900 9028,738
573 | 157730 | 134046,5 1294 | 6000 8161,995
597 | 201800 | 1221227 1316 | 5500 7493,916
621 | 125200 | 111259,5 1340 | 8900 6827,311
644 | 139810 | 101756,9 1367 | 10000 | 6147,991
670 | 85800 | 91988,41 1388 | 6200 5666,717
717 | 43605 | 76647,98 1412 | 6600 5162,646
743 | 114330 | 69289,91 1437 | 7900 4685,193
769 | 102450 | 62638,21 1460 | 4600 4285,033
812 | 69000 | 53009,06 1485 | 3700 3888,743
836 | 24000 | 48293,75 1509 | 3700 3542,829
860 | 58000 | 43997,89 1533 | 3100 3227,684
884 | 17000 | 40084,16 1558 | 3100 2929,181
908 | 10000 | 36518,56 1581 | 3600 2679,001
961 | 26000 | 29728,05 1606 | 1500 2431,241
980 | 35000 | 27614,45 1941 | 850 662,348
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Ek-1 Tablo89nol u i stasyon i-in zamana karké °|-¢len ve

¢ ¥ I' - ¢ Hesa'pl'anan i ¥ I' - ¢ Hesa'pl'anan
(saat) Aktivite Aktivite (saat) Aktivite Aktivite
(Bakg) | (Balkg) (Bakg) | (Barkg)
813 | 51000 | 38959,9 1436 | 5600 4397,938
837 | 44000 | 35819,71 1460 | 3000 4043,462
861 | 9900 32932,63 1485 | 2600 3704,563
884 | 56000 | 30384,44 1509 | 5800 3405,973
909 | 14000 | 27837,8 1533 | 3800 3131,45
960 | 49000 | 23285,28 1558 | 2300 2868,99
981 | 20000 | 21634,54 1582 | 2100 2637,748
1006 | 14000 | 19821,26 1605 | 2100 2433,65
1053 | 31000 | 16813,59 1629 | 1000 2237,497
1149 | 17000 | 12013,72 1653 | 1800 2057,154
1173 | 9400 11045,41 1677 | 2300 1891,346
1198 | 9500 10119,64 1701 | 1800 1738,902
1221 | 8500 9336,63 1724 | 2000 1604,354
1247 | 9000 8524,189 1748 | 1200 1475,042
1270 | 10000 | 7864,625 1773 | 1200 1351,413
1317 | 7100 6671,249 1797 | 1500 1242,488
1340 | 8700 6155,057 1822 | 1800 1138,35
1368 | 4700 5580,251 1846 | 1000 1046,598
1388 | 3400 5202,841 1869 | 1100 965,6172
1412 | 5300 4783,49 1869 | 1100 965,6172
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Ek-1 Tablo910nol u i stasyon i-in zamana
¢ ¥ I' - ¢ Hesa'pl'anan i ¥ I' - ¢ Hesa'pl'anan
(saat) Aktivite Aktivite (saat) Aktivite Aktivite
(Bakg) | (Barkg) (Barkg) | (Barkg)

812 1700 1139,129 1316 | 95 136,9399
836 | 860 1029,82 1339 | 170 124,3208
860 | 810 931,0005 1363 | 110 112,3912
884 | 1200 841,6632 1387 | 89 101,6063
956 | 1200 621,8758 1411 | 120 91,85636
980 | 650 562,2016 1435 | 79 83,04197
1004 | 400 508,2536 1459 | 100 75,0734
1100 | 230 339,4956 1483 | 17 67,86948
1124 | 170 306,9182 1532 | 67 55,23647
1148 | 270 277,4668 1556 | 51 49,93607
1172 | 330 250,8415 1580 | 70 45,14428
1196 | 180 226,7712 1604 | 47 40,81231
1220 | 250 205,0106 1628 | 48 36,89603
1244 | 130 185,3381 1652 | 33 33,35554
1268 | 250 167,5534 1700 | 37 27,2612
1292 | 88 151,4752

Ek-1 Tablo1l01lnol u i stasyon i-in zamana

t ¥ I. - ¢ Hesa_pl_anan t ¥ I_ - ¢ Hesa_pl_anan
(saat) Aktivite Aktivite (saat) Aktivite Aktivite
(Bakg) | (Barkg) (Bakg) | (Barkg)

813 | 8700 7791,253 1364 | 1800 1091,131
839 | 4900 7101,047 1389 | 1300 998,0248
865 | 4600 6471,985 1412 | 630 919,4003
884 | 5300 6047,815 1436 | 790 843,9536
956 | 4800 4677,785 1460 | 750 774,6981
980 | 4400 4293,922 1485 | 650 708,5932
1004 | 3300 3941,559 1533 | 420 597,0694
1028 | 4600 3618,112 1556 | 520 550,0323
1100 | 2800 2798,49 1580 | 490 504,8962
1148 | 970 2358,042 1604 | 590 463,464
1173 | 3700 2156,831 1628 | 470 425,4318
1196 | 1700 1986,916 1652 | 310 390,5205
1221 | 1800 1817,372 1676 | 670 358,4741
1246 | 1900 1662,296 1700 | 460 329,0574
1269 | 2500 1531,34 1748 | 190 277,2678
1293 | 1900 1405,677 1796 | 320 233,6293
1317 | 2100 1290,326 1843 | 110 197,5625
1340 | 1100 1188,674 2069 | 60 88,21362
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Ek-1Tablo1112nol u i stasyon i-in zamana
¢ ¥ I' - ¢ Hesa'pl'anan i ¥ I' - ¢ Hesa'pl'anan
(saat) Aktivite Aktivite (saat) Aktivite Aktivite
(Bakg) | (Ba/kg) (Bakg) | (Bg/kg)
671 | 5800 8350,288 1367 | 260 609,5549
718 | 8000 6997,49 1390 | 340 559,049
742 | 6000 6393,61 1414 | 230 510,8033
839 | 4600 4439,441 1439 | 760 464,9694
886 | 4800 3720,225 1462 | 500 426,4434
911 | 5200 3386,412 1487 | 360 388,179
959 | 3800 2827,141 1511 | 270 354,6793
983 | 1800 2583,16 1535 | 220 324,0707
1007 | 2600 2360,235 1558 | 270 297,2191
1056 | 1800 1963,043 1582 | 390 271,5692
1079 | 3100 1800,391 1606 | 320 248,1329
1102 | 3100 1651,216 1630 | 150 226,7192
1126 | 2500 1508,716 1655 | 310 206,3759
1151 | 1200 1373,341 1678 | 150 189,2762
1174 | 2000 1259,55 1702 | 310 172,9417
1199 | 990 1146,531 1726 | 130 158,0169
1222 | 920 1051,533 1750 | 310 144,3801
1246 | 460 960,7863 1774 | 51 131,9202
1271 | 380 874,5758 1798 | 160 120,5356
1295 | 940 799,1003 1823 | 290 109,72
1316 | 610 738,4221 1845 | 130 101,0081
1342 | 840 669,6412 1869 | 57 92,29111
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Ek-1 Tablo1213nol u i stasyon i-in zamana
¢ ¥ I' - ¢ Hesa'pl'anan i ¥ I' - ¢ Hesa'pl'anan
(saat) Aktivite Aktivite (saat) Aktivite Aktivite
(Bakg) | (Ba/kg) (Ba/kg) | (Ba/kg)
671 | 3500 7142,899 1342 | 740 653,6533
718 | 8500 6041,311 1368 | 460 595,8081
742 | 5500 5546,074 1390 | 370 550,8792
839 | 2400 3925,146 1414 | 170 505,7208
885 | 2700 3331,657 1439 | 440 462,6127
911 | 5400 3036,821 1462 | 350 426,2062
960 | 2400 2550,236 1487 | 340 389,876
983 | 2400 2349,539 1511 | 290 357,9159
1007 | 1900 2156,935 1535 | 310 328,5757
1031 | 2500 1980,12 1559 | 260 301,6407
1056 | 1500 1811,333 1583 | 320 276,9137
1079 | 3900 1668,786 1607 | 300 254,2136
1102 | 2200 1537,456 1631 | 290 233,3745
1126 | 2600 1411,423 1656 | 180 213,4814
1152 | 2800 1286,519 1678 | 210 197,3831
1174 | 1100 1189,505 1702 | 290 181,2026
1199 | 1300 1088,11 1726 | 120 166,3485
1222 | 750 1002,479 1751 | 160 152,1688
1246 | 1100 920,3003 1775 | 180 139,6948
1270 | 690 844,8586 1799 | 240 128,2433
1294 | 720 775,6012 1844 | 88 109,2413
1316 | 490 717,1144 1869 | 86 99,92945
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Ek-1 Tablo1314nolui st asyon

i -in

zamana kar ké

53

¢ ¥ I' - ¢ Hesa'pl'anan i ¥ I' - ¢ Hesa'pl'anan

(saat) Aktivite Aktivite (saat) Aktivite Aktivite

(Bakg) | (Barkg) (Bakg) | (Balkg)
549 | 7300 3696,426 1126 | 680 442,6647
573 | 4400 3384,107 1148 | 500 408,2553
598 | 2000 3086,802 1172 | 260 373,7609
621 | 2000 2836,405 1197 | 460 340,9248
670 | 1900 2368,618 1221 | 140 312,1193
719 | 1500 1977,98 1246 | 180 284,6986
741 | 1300 1824,226 1271 | 120 259,6869
765 | 2400 1670,094 1295 | 330 237,7454
790 | 1200 1523,37 1319 | 240 217,6578
815 | 1200 1389,537 1342 | 87 200,0017
837 | 2200 1281,525 1366 | 120 183,1032
861 | 2300 1173,246 1388 | 190 168,8701
885 | 2100 1074,116 1414 | 190 153,4688
910 | 990 979,7517 1437 | 190 141,0196
932 | 1100 903,5931 1461 | 66 129,1046
957 | 540 824,2095 1485 | 94 118,1963
980 | 960 757,3509 1509 | 210 108,2096
1005 | 580 690,8151 1534 | 140 98,70304
1030 | 540 630,1247 1558 | 110 90,36341
1054 | 630 576,8841 1583 | 150 82,42469
1075 | 390 534,002 1606 | 85 75,73852
1101 | 480 485,2999

°l - ¢l en

\Y

e

h



Ek-1 Tablo1415nol u i stasyon i-in zamana

¢ ¥ I' - ¢ Hesa'pl'anan ¢ ¥ I' - ¢ Hesa.pllanan
(saat) Aktivite Aktivite (saat) Aktivite Aktivite
(Bakg) | (Bg/kg) (Bakg) | (Ba/kg)
333 | 11000 | 12112,59 739 | 4800 3042,902
356 | 14000 | 11200,82 794 | 2600 2523,563
403 | 11000 | 9545,476 836 | 2000 2187,512
431 | 8400 8678,043 860 | 1800 2015,976
457 | 6100 7943,308 908 | 1500 1712,204
477 | 9600 7420,741 957 | 1400 1449,265
500 | 5400 6862,147 980 | 1300 1340,172
525 | 7800 6302,565 1004 | 1400 1235,081
548 | 4900 5828,141 1029 | 930 1134,365
572 | 5500 5371,123 1053 | 920 1045,413
596 | 4600 4949,942 1076 | 1100 966,7199
621 | 5100 4546,293 1099 | 790 893,9503
644 | 4200 4204,072 1124 | 1700 821,0521
668 | 3600 3874,407 1148 | 550 756,6686

715 | 2400 3301,817
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Ek-1 Tablo1516nol u i stasyon i-in zamana
¢ ¥ I. - ¢ Hesa.pllanan i ¥ I. - ¢ Hesa.pllanan
(saat) Aktivite Aktivite (saat) Aktivite Aktivite
(Bakg) | (Bglkg) (Bakg) | (Bglkg)

356 | 13000 | 11480,98 1364 | 110 267,389
403 | 8200 9634,849 1389 | 130 243,5828
837 | 1700 1909,055 1413 | 240 222,7253
861 | 1900 1745,587 1437 | 180 203,6538
909 | 3000 1459,444 1461 | 170 186,2153
958 | 1600 1215,664 1485 | 110 170,2701
980 | 1200 1119,892 1510 | 52 155,1106
1004 | 930 1023,998 1534 | 100 141,8288
1029 | 600 932,8292 1557 | 230 130,1689
1053 | 600 852,953 1582 | 170 118,5797
1077 | 1100 779,9164 1605 | 150 108,8311
1100 | 980 715,7987 1630 | 130 99,14168
1124 | 1500 654,5063 1653 | 69 90,99115
1149 | 630 596,2343 1676 | 120 83,51067
1171 | 380 549,2621 1700 | 64 76,35983
1196 | 850 500,3602 1725 | 85 69,56135
1220 | 550 457,5154 1749 | 74 63,60496
1244 | 320 418,3393 1773 | 31 58,1586
1268 | 470 382,5178 1798 | 89 52,98062
1292 | 590 349,7636 1822 | 90 48,444
1316 | 170 319,8141 1846 | 60 44,29584
1342 | 120 290,2557
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Ek-1 Tablo1617nol u i stasyon i-in zamana
¢ ¥ I' - ¢ Hesa'pl'anan ¢ ¥ I. - ¢ Hesa'pl'anan

(saat) Aktivite Aktivite (saat) Aktivite Aktivite

(Bakg) | (Ba/kg) (Bakg) | (Ba/kg)
836 | 1900 2112,461 1387 | 310 256,3991
859 | 3100 1934,453 1411 | 260 233,8965
908 | 1700 1603,653 1435 | 160 213,3688
956 | 1300 1334,519 1459 | 150 194,6427
980 | 1100 1217,396 1484 | 99 176,8818
1003 | 860 1114,811 1508 | 120 161,3579
1052 | 1000 924,1736 1532 | 150 147,1965
1076 | 990 843,0644 1556 | 190 134,2779
1099 | 650 772,0229 1579 | 190 122,9629
1123 | 660 704,267 1604 | 73 111,7427
1148 | 1500 640,0035 1627 | 140 102,3266
1171 | 520 586,073 1652 | 87 92,98941
1195 | 420 534,6369 1675 | 94 85,15357
1219 | 460 487,715 1699 | 93 77,68015
1243 | 370 4449112 1723 | 81 70,86263
1267 | 300 405,864 1747 | 60 64,64344
1292 | 350 368,8294 1771 | 45 58,97007
1339 | 340 308,1074 1795 | 84 53,79462
1364 | 290 279,993 1847 | 41 44,08638
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Ek-1 Tablo1718nol u i stasyon i-in zamana
¢ ¥ I' - ¢ Hesa'pl'anan i ¥ I' - ¢ Hesa'pl'anan
(saat) Aktivite Aktivite (saat) Aktivite Aktivite
(Bakg) | (Bg/kg) (Bakg) | (Bg/kg)
284 | 200000 | 239203,3 1004 | 26000 | 19039,27
335 | 251000 | 199946,1 1051 | 24000 | 16139,96
381 | 93000 | 170095 1123 | 11000 | 12531,14
404 | 110000 | 156884,8 1147 | 12000 | 11517,37
428 | 220000 | 144192,9 1195 | 9800 9729,243
452 | 190000 | 132527,7 1220 | 5200 8910,771
476 | 160000 | 121806,2 1243 | 7900 8218,728
500 | 130000 | 111952,1 1268 | 9700 7527,327
525 | 69000 | 102534,1 1291 | 7400 6942,728
548 | 125510 | 94570,92 1317 | 9200 6336,359
572 | 88243 | 86920,14 1339 | 9000 5864,833
596 | 90816 | 79888,3 1362 | 3200 5409,349
621 | 74481 | 73167,7 1391 | 5700 4885,118
644 | 72500 | 67485,23 1410 | 3700 4569,52
668 | 66007 | 62025,67 1434 | 4100 4199,846
716 | 62639 | 52395,87 1458 | 3700 3860,078
743 | 41103 | 47651,89 1482 | 3100 3547,798
770 | 43000 | 43337,44 1507 | 2600 3249,339
811 | 30000 | 37521,02 1531 | 2200 2986,468
835 | 10000 | 34485,57 1555 | 1600 2744,863
859 | 21000 | 31695,69 1580 | 4700 2513,951
884 | 38000 | 29029,29 1602 | 2400 2326,873
907 | 22000 | 26774,77 1628 | 2200 2123,647
961 | 36000 | 22145,83 1963 | 760 654,1657
980 | 40000 | 20715,12
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Ek-1 Tablo1819nol u i stasyon i-in zamana
¢ ¥ I' - ¢ Hesa'pl'anan i ¥ I' - ¢ Hesa'pl'anan
(saat) Aktivite Aktivite (saat) Aktivite Aktivite
(Bakg) | (Bg/kg) (Bakg) | (Ba/kg)
286 | 11000 | 13722,84 1341 | 230 325,0587
310 | 4900 12602,78 1364 | 350 299,5883
813 | 1600 2115,794 1389 | 230 274,1614
837 | 1700 1943,102 1413 | 350 251,7842
861 | 2400 1784,505 1438 | 230 230,4146
885 | 2800 1638,853 1461 | 200 212,3601
908 | 1900 1510,438 1487 | 220 193,6483
957 | 2200 1269,423 1510 | 160 178,4746
981 | 1400 1165,813 1532 | 61 165,0746
1005 | 1600 1070,658 1557 | 150 151,0642
1029 | 1200 983,2708 1581 | 120 138,7343
1053 | 1300 903,0158 1604 | 130 127,8636
1103 | 1300 756,2376 1628 | 230 117,4273
1125 | 570 699,4585 1652 | 110 107,8428
1150 | 790 640,0935 1676 | 170 99,04064
1172 | 710 592,0347 1700 | 52 90,9569
1196 | 200 543,7125 1724 | 96 83,53296
1221 | 840 497,5661 1748 | 95 76,71496
1245 | 500 456,9545 1772 | 48 70,45345
1270 | 450 418,1715 1797 | 38 64,47387
1295 | 420 382,6801 1822 | 61 59,00179
1316 | 190 355,2061
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Enlem

Verilen Saatlerdeki Akt i vi t e
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Ek-3

140.7 140.8
Boylam

kdas6D.s aatteki akt

A

ke&8o.

70

saatteki

Har i

Aktivite

Yoguniugu

(Ba/kg)
8.288E+5
7.992E+5
7.696E+5
7.400E+5
7.104E+5
6.808E+5
6.512E+5
6.216E+5
5.920E+5
5.624E+5
5.328E+5
5.032E+5
4.736E+5
4.440E+5
4.144E+5
3.848E+5
3.562E+5
3.256E+5
2.960E+5
2.664E+5
2.368E+5
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1.776E+5
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1.184E+5
8.880E+4
5.920E+4
2.960E+4
0.000E+0
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