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Abstract Most of research on environmental radioactivity is conducted in areas near nuclear power plants, so basic data

about the distribution of environmental radioactivity in soil in other areas are insufficient, Therefore, in this study, divide

into four categories by the land development characteristics of Incheon and the purpose of development, and confirm the
stability of the Incheon through soil sample collection and gamma-ray analysis based on “K, Cs and “*Ra (***Pb, *"'Bi).
The spectrum obtained by measuring for 80,000 seconds by using the HPGe detector was analyzed by Genie 2000
program, Soil radioactivity concentrations in urban parks of Incheon area are generally within a safe range compared to

the results of the Nuclear safety and security commission, However, as “'Cs was detected in one park, which will re-

quire continuous monitoring,
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Table 1, Coordinates of the spot where soil was collected

i Coordinates
Region Samp! 'ng
location North East
Namdong A 3740911°  126.69867°
Industrial park B 3740877 126.69396°
Complex area ) C  3742309° 126.70472°
Seungi park
D  3742356° 126.70536°
A 3739100° 126.64327°
Central park
, B 37.30008° 126.64244°
Landfil area
Sunrise C 3738862 126.65084°
park D  37.38787° 126.65207°
A 37.50914° 126.72978°
Gulpo park
Regidential B 37.50030° 126.72693°
area Scintree C 3750703 126,72358°
park D  3750641° 126.72644°
A 3747551°  12662172°
Free park
B 3747481 126.62269°
Coastal area
Euwangi ~C  37.44852° 12637143
park D  3744687° 126.37250°

Fig. 1, Soil samples in sealed beakers

2

2. GMs =

Zupals BgEa e o5 AR E AZ7)= 3% 37
Nal A<7] 8] At a8(relative efficiency) 30%, o4
A Bl s(full width half maximum, FWHM)-2 Co—60
7135 1,332 keVollA] 1.8 keV ©[6+9] 455 7HA|AL Q= 1L
s EAZuEA<%7](High Purity Germanium detector;
HPGe, Canberra Inc,)E& ARSSIFTHI, AlRQ WA &
A A 3 A AR S0t vlmslel AEE A8
el B3 BEHES L% ol skt AR 2AAK
2 M3 ALARE Faste] 80,000 22 sHa(11], =}
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E49] K3} ?°Ra (at equilibrium **Pb, **Bi)
6}011:]— 26R4 %J—qzﬂoj = 214Pbﬂ]- 24p; GiES

HopAks AlS S5HA veh= 3F
AR o] o]Foizl “EHOML *Ra2] maFa}
b Bi o] 2e% WA o] Loprltks AL o]ggt
ol de= Shelet, =3, QIEAMY
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o}714, A& BAFs(Bq/kg), N
29| A, V= Wk 939 4:—‘?'11*
v WE0 Ak oyA| ) W 2,
4 AZksec), m-E A= FA(kg), klb
Aol kel Al7o]| gt WA 5] BAg A, K,y

Eu:lo

g ARE Fofl AT WAV B 2 Q1AL ky 2 A=

AR Gaitol] ot BA <zl k2 $-A%HAHpile—up)

wiel ogt 1Y QRS RIS ks 34 W) 54

o mato] o3t HA QIAE Yt

3. 0|HdE B0 st YAs xLAHASEIISSE
(minimum detectable activity, MDA)2| At=E

A<7Fs5 = (minimum detectable activity, MDA)
o] SRR 2gekel W Haw Baol sk
BRI MDA A%l FAHY g Teie
Z7) oJBE Yeld 4= 91, =3 & MDA #|yte] 4=
=5 T WA gl HEEA jtohal st
MDAE= ASHE, ASARE Y A& &F 5
UEH13]. & AtofAl= Currieo A A
o]-gsto] MDAE AFE3H3ITh Currieo]
o} 7t

EAPN
7%

2.71 +4.65 X /B

MbA = eX y Xt Xm X ky Xky X kg X ky X Ky

Eq. (2)

o7|A, B WAL BEE, ol A% BE, 1 9
o) ZubAl ouAe] WE B8, 1= AlRo] F4 A

(sec), m A& FA(kg), k> AMEHL 54
bl A\7tol et WAl B 1A QIR ke
o T YA o B A k2 S A
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4 ARE

AP Aol W HAAETH
Sl o4 AL EAZZ IO Jamovi Desktop
Ver, 2,321 ARESHe], 47 EAFY 548 WAk 5%
E HiE=AHBAE M) | 5E A Q] Friedman test® &
aL, 747t B B HAbs EE AH|u
(durbin conover)E &5to] dopH I}, K= FA2 2
2 0,055 7|2 = it

Mkl

m. 2 at
EXHY SMY TRATA| WALs SE2N
QAA S TATY AHe UKe| WA Fmi B
940.60+170,92 Bg/kg—dryo|ltt, EXAH EHzE

A Gl A= CRIF(E7]5-2D oA 846,76 Bg/kg—dry =
7P ok, BARH(EE s oAl 971,61 Ba/kg—dry
2 7P =4 vebdh wiEA S Bt 839.78+34,93
Bq/kg—dry= BRI AIEIEE-)ollA] 799.66 Bq/kg—dry,
DA (@lEola- ) oA 882,17 Ba/kg—dry= w325 BT}
FAAN G M= BAR(FE T Y ollA 74818 Bq/kg—dry
o] ygror, DAHMAKIEF) oA 1275.89 Bq/kg—dry
O 2 Bt 1030,91+274.04 Bg/kg—dry= HA| AAF | Gof|A]
7V = vl s G2 AR (AME- ) ollA] 713,87
Bq/kg—dry©] DA (&S] ollA] 1137.78 Bq/kg—dry
o] ZA=|tHTable 2). ZF BEAGY E4W 4 17 7t
WAks kol tiate] BAZ SR Fofgt zto]7t glole
A Z¥zFo] HH|aL o A= FAR Q] F-o4d2 FSiTt,
AARAY T AA Q] s WMy FEE 0,624+
1,22 Bq/kg—dry©|Sitt, EANL /) whebi= 3HA|
oA 4t 0.3310.14 Bg/kg—dry(|4: 0.31~Z|tf 0,52
Ba/kg—dry)o] Uit wigxde = Bt 0.1240.14
Bq/kg—dry(&|4x 0~0.27 Bq/kg—dry)°o] UetA 4 15 &
oAl 7HY WA Uity FAA oAM= Het 0.1740.21
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Bq/kg—dry(Z4: 0.0~} 0.44 Bq/kg—dry) & UeFTt 3
QP2 gt 1.88+2.13 Ba/kg—dry(0.10~4.45 Bq/kg—dry)
2 Ueht 4 BEX FollA 71 A UERdTHTable 3).
ExTLe] B 4 190] ¥ogo] M L 7k A
oz 2ol5} 2tol7} glglon, o Zt ko] B m A=

Felg o)zt st

Table 2. “°K radioactivity concentration in urban parks according to land development characteristics

ol

2. 0|dE HE0f thet MDA ME

-

“Ra 24L& A3 AHE “Pb, MBI AFS =
A=, e Aol sl MDA m|ke] =22 vpehut BhAt
Sol digt Hsim=rt wil$- vuigt Ao& yepgtch *pbe
MDA ZF& ZehA|9o] 13,64113,37 Bq/kg—dry, FAA A
o] 71,19£20.48 Bq/kg—dryo & UEbgth #“Bie] MDA

Al

(unit : Ba/kg-dry)

Region Industrial Complex area Landfill area Regidential area Coastal area P
A 901.26 827.45 844.07 713.87
B 971.601 799.66 748.18 953.51
C 846,76 849.83 12555 1124,10 0.552
D 918.06 882,17 1275.89 1137.78
Mean®SD 909.42+51.43 839.78434.93 1030.914+274,04 982.32+197.62

Table 3, '®'Cs radioactivity concentration in urban parks according to land development characteristics ~ (unit : Bo/kg-dry)
Region Industrial Complex area Landfill area Regidential area Coastal area P
A 0.31 0.19 0.0 4.45
B 0.17 0.0 0.44 2.83
C 0.31 0.0 0.0 0.10 0.270
D 0.52 0.27 0.24 0.15
MeantSD 0.3310,14 0.1240.14 0.17%0.21 1.88+2.13
Table 4. MDA calculated value of 2'“Pb, 2B (unit : Boy/kg-dry)
Region Name 214pp 214G
A (26.52 (2.87
B (23.08 (25.54
Industrial Complex area C 0.31 (0.33
D (4.04 (1,02
Mean£SD 13.64%13.37 7.44%112.11
A 29.03 (31.94
B (28.00 (31.11
Landfill area C (44.30 (48.23
D (39.34 (41.53
Mean®SD 35.17+7.96 38.20+8.19
A (49.86 (54.98
B (58.00 (60.43
Regidential area C (92.57 {100.26
D (84.33 {90.51
Mean®SD 71.19£20.48 76.55+22.23
A (24.62 (26.61
B (26,02 (27.91
Coastal area C (12,94 (14.69
D 9.78 (11,44
Mean®SD 18,34£8.18 20.16£8,32
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AHA Y ZUFYY EY WA BE
U A Yol 7.44+12.11 Ba/kg—dry, FAAHO| H= ARl s MDA wute] 32 Yehta] AP 5
76.55+22.23 Bq/kg—dry o2 UEPgTHTable 4). [9]] Ttk v Lheltom, QA 2Rl
“Raof 3] QPHBtEHE 2he & 4 Agieh = A7 A
dHeRE BEXPNE S40 e 7 ZdsdolAe] =9
V. z & A& AFAHe] 2o AgEo|gon, Eh Eop]
T4 AEEA0] glo] WAk FEVR T et Hol
FAbdol that A BAEE FRAN ARk o] Bh 5 U B AR B AR Beqe] el w
T HES] S/ ek, ERE FZols gy ofigE E Mkl itk Ak das Aen Andt
PARs AE BAS} Sole WERA AE AR ojFRE
AZAs ol Frilo] ol AT HaT
224 02 AHET Qe Ao| HAlo|Ti14,15], Lok V.2 E
& R %MH°JQ(NRA)7P FAu} AT o5k o
s ol HRT AYS ol wet 2= ol B Aol AFHAl W] A9 EXE S50
Tv:’%lﬂ} A7 AFEEE Aol E7sidol ek HA upet S, uiE lﬂ FAAY 2L SR e
soll izt s B 371 AeR gt ol & Wl 2 71 Al die] 2Ele 2355 A17g3ke] HPGe
AL euteeld AT Ml WAR W QRA Y T HEYIE olg3lo] F 87hel T 167 HelA EoF At
AFPS oo mool sl S Aol el tiEY  5& Sel, 1 gk vlastol YeES Bolelodny &
ol WpapAaNEe] K, ¥Cs W Ra (at equilibrium “*Pb A Azl ol FHRARY AR ¥iose AZEE A AL Zu)
MBi)E Fo HATORA o] FHo] IFL vl Fo| AEHUH, Waks gL AGF UM JrjEo

Absoll tigh ko] dubikg =Rl dis dobR ottt 2 =7 AZE Yt AAuApg s A;HOMKOAE
KO WARs wEE ol ell16]9] et HlSEtglaL Hotioh 27 2AT QP 222 HEF AL, P Ra (at
AR Hles W2 k2 oAk o Aol A] T equilibrium **Pb, **Bi)2] 7-$-ofli= MDA wlqte] =22

B AFRE $1xlel whE Ajo]= Hel, AEH ] FaFol vm|et Aoz yepdth, 54 2ol o

JARs Fiee UK, PCs A 2 o S1aiAS Eoe] §18) KINSS] 20219 A EHEA
Ajol7t S oobi] EXAYE % 24 Aol ulwslgle wjelE vl Auks Uehygl
2 Uehdth o B ARE o]g3 WA Sgstomn AdAY
o%ﬂﬁ7%} cdETEe EFUARs =7 AR g efell lok
3t = AL FEgANE A TholA] Foso] AEE %
S(korea  £HZQ HYE|Yo] AR ZoR HoH, P WAks
W 712 AR B4 5 S o wuE,
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