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TOM TAT

M&i tuong quan giira suat Ileu Gamma quan tric lién tuc (GDR) va cac thdng s6 khi tuong, bao gom
lugng mua, nhiét do khong khi, d6 a am tuong doi, 4p suat khong khi, hudng gio, tc do gio va nhiét do diém
swong dugc phan tich bang céch st dung b dir liéu khi twong hang gio trong mot nam tir tram quan trac
khi tuong Lang Son. Cac hé s6 twong quan la khac nhau theo timng thdng sé khi twong. Luong mua s& ting
cuong GDR Ién t6i 85%, lién quan nhiéu dén cuong do mua. Hé s6 twong quan &m da duoc chi ra cho nhiét
d6 khong khi. GDR tuong quan dwong voi dd am tuong ddi, mic du d6 am twong dbi c6 twong quan nghich
v6i nhiét d6 khong khi. Méi twong quan gitra GDR va ap suét khdng khi cha yéu 1a &m. Gid ciing dong vai
tro quan trong trong su bién dong cuia GDR. GDR thap hon ¢ thé dugc tim thay theo hudng gié thinh hanh
do hiéu wng pha lodng ciia cac con chéau radon trong khéng khi bé mat [1].

Tw khoa: GDR, khi twong, twong quan
1. Gigi thiéu

Ngay nay, hang ngan tram quan trac suat liéu gamma (GDR) da dugc thiét 1ap trén toan thé
gi¢i. Mang ludi quan tric, nén tang trao 601 trong nudc va qudc té dang duoc xay dung dan dan.
C4c nén tang quan tric dién hinh bao gom hé thong EURDEP (European Radiological Data
Exchange Platform) & Chau Au va RadNet (Radiological Air Monitoring Network) & Hoa Ky. Cac
hé thong dugc xay dung chii yéu dé canh bao som trong trudng hop khan cip phong xa sau tai nan
Chernobyl nam 1986. Sau tai nan Fukushima nam 2011, cdc mang ludi giam sat khac nhau da duoc
cai thién, lién quan dén céc thiét bi quan trac, cong nghé trao ddi va truyén di liéu.

Tai Viét Nam, mang lugi quan trac canh bao phong xa maéi truong qudc gia hién c6 12 tram
quan tric GDR. Muc dich I canh béo kip thoi moi su bién dong vé tinh trang birc xa trong moi
truong. GDR trong khong khi bé mat cha yéu ¢ ngudn gbce tir ho U va Th va “°K trong dat bé mit
va cac tia vii try thir cip (SCR). Sy bién dong GDR chu yéu do radon va céc thé hé con chéu cua
né trong khong khi bé mit [2], phu thudc vao diéu kién khi twong nhu lwong mua, nhiét do...

Luong mua la thong s& quan trong nhat, vi nd cé thé tang cuong hang tram nGy/h cua GDR
do viéc lam sach cac thé h¢ con chau radon ¢ thoi gian song ngan, chu yéu Ia Pb va Bi [3].
Do anh huong manh mé cua lugng mura, cac mbi tuong quan gitra GDR va cac thong s6 khi tugng
khac hiém khi duoc bao céo trong nhimg nam qua. Bién doi nong d6 radon voi diéu kién khi twong
la nhimg 1y do co ban cho bién dong GDR. C4c béo céo chi ra raing GDR c6 thé dugc st dung nhu
mot dai dién hodc du doan cua théng luong radon trén mat dat bai vi méi twong quan manh mé
gitta nong do radon trong khi quyén va GDR thudng duoc quan sét thay.

Ngoai ra, ap suat khong khi ciing gay ra bién dong GDR do su suy giam caa bic xa gamma
hoic SCR. Trong bai bao nay, nghién ciru tuong quan giita GDR va cac thong sb khi twong dién
hinh, bao gdém luwong mua, nhiét d6 khdng khi, d6 am twong dbi, &p suat khong khi, huéng gid, toc
d6 gi6 va nhiét d6 diém suong dugc phan tich dya trén b dir liéu hang gio trong mot nam tir hé
théng quan trac tai tram Lang Son. Nghién ctru twong quan nay c6 thé cung cip mot cai nhin sau
sic vé co ché bién dong vat Iy cua GDR xung quanh. Nghién ctiu nay rét c6 ich dé thiét lap muc
canh béo tét hon cho mdi tram nham xac dinh phét thai bt thudng tir cac su ¢b hat nhan. [4]



2. Phwong phap
2.1. Vi tri va dir liéu quan tric

Khu vuc nghién ciru nam ¢ Lang Son, 13 mot tinh mién ndi & viing dong bac Viét Nam (Hinh
1). Tram quan trac duogc dit trong khudn vién tram khi twong Lang Son. Ty 18 che phu thuc vat cao
va khéng c6 khu vuc nén bic xa cao ton tai trong khu vyc. Quan tric lién tuc GDR va bay thong
s6 khi tuong, bao gdm lwong mua, nhiét d6 khong khi, d6 4m twong dbi, 4p suat khong khi, hudng
gio, toc do gid va nhiét d6 diém swong vai tan suat 6 gio/ 1an ngoai trir luong mua 1a 12 gid/lan.

Trong nghién ctu nay, bo dir liéu hang gio cho GDR va cac thdng sé khi tuong khéc nhau
duoc thu thap trong nam 2017. GDR déng gop tir con ngudi ¢d ngudn gdc tir bui phéng xa toan
cau va Chernobyl dugc coi 1a khdng quan trong [5, 6]. Ngoai ra, khéng c6 phat thai bat thuong tir
NPP trong niam 2017. Vi vay, GDR c6 thé duoc quy cho sy dong gop boi cac nhan phong xa tu
nhién. Thu thap GDR trong nghién ctu nay duoc sir dung dé phan tich twong quan véi cac diéu
Kién khi tuong.
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Hinh 1: Vi tri tram quan tric phong xa méi truong Lang Son
2.2. Phan tich twong quan

Dé nghién ciu mdi trong quan giita GDR va cac tham s6 khi twong, cAc gia tri trung binh
cua ting tham s khi twong duogc tinh toan théng ké. Twong quan Pearson va tuong quan Spearman
déu duoc sir dung rong rai dé phan tich twong quan, nhung trude day chi c6 sén dé danh gia moi
quan hé tuyen tinh giira hai bién lién tuc. Trong nghién cuu nay, mdi twong quan giira GDR va cac
thong s6 khi tuong dugc thé hién bang cach sir dung hé sb twong quan Pearson, r, vi gia dinh rang
ty I thuan véi thdng sb khi tuong trong pham vi dit lidu khac nhau dé tranh tac dong phi tuyén co
thé cd trong pham vi di liéu. Gia tri tuyét ddi cua r dugce danh gia nhu sau: 0 - 0.19 14 rat yéu, 0,20
- 0,39 1 yéu, 0,40-0,59 ¢ mirc trung binh, 0,60-0,79 1a manh, 0,80-1.0 & rat manh. Chi céc hé sé
tuong quan & mirc Sig < 0,05 (gia tri p) mdi co y nghia cho phan tich twong quan trong nghién ctru.

3. Két qua
3.1. Théng ké GDR

Céc két qua théng ké cia GDR dugc thé hién trong Bang 1. Cuc ticu ciia GDR thap hon
khoang 9-10 nGy/h, so véi muc trung binh va trung vi, cho thay su bién dong hep tir mot thong ké



t6ng thé khdng bao gébm anh hudng cua lugng mua. Cuc dai suét liéu caa tram cao hon nhiéu so

véi mac trung binh va trung vi, cha yéu do anh huéng cia luong mua.

Bang 1: Théng ké theo gio suat liéu Gamma tai tram Lang Son nim 2017

N Valid 7894

Missing 0
Mean 40.9618
Median 39.8900
Std. Deviation 8.93502
Skewness 3.857
Std. Error of Skewness .028
Kurtosis 24.833
Std. Error of Kurtosis .055
Minimum 30.58
Maximum 153.20

3.2. Méi twong quan véi hrgng mua

Heé sb tuong quan cuc dai r = 0,85, dong gop chu yéu tor 4anh huong cua lugng mua. Tac
dong cua luong mua d6i véi GDR lién quan dén cudng do, thoi gian, nong do radon bé mit, hé sé
nhidu dong khi quyén, cac hat sol khi dic trung [7, 8]. Cuong d6 mua 1a hé sé déang ké nhat. D
liéu lugng mua tai tram 1 tong lwong mua cua 12h. Bé thuc hién phan tich twong quan, cuong do
mua dugc phan loai I thap, trung binh va 16n twong (ng véi lwong mua nhu sau: it hon 100
mm/12h, 100 -200 mm/12h va I6n hon 200 mm/12h.

Co thé thay rang lugng mua nhe s€ tang cuong GDR chu yéu véi tuong quan duong manh
mé (r < 0,85, p < 0,05). Péi véi lugng mua vira phai, CaC mdi twong quan duong yéu dugc quan
sat (r < 0,36; p < 0,05). Déi voi lwong mua 16n, mot méi tuong quan am yeu dugc guan sat thay,
nhung céc gia tri p déu nho hon 0,05. Néu khéng phan tich chi tiét lugng mua thi hé sé twong quan
gitra GDR va lugng mua r = 0,329, p < 0,05.

Bang 2: Hé sb tuong quan giita GDR va luong mua

SL LM
SL Pearson Correlation 1 .329"
Sig. (2-tailed) .000
N 657 231
LM Pearson Correlation .329" 1
Sig. (2-tailed) .000
N 231 231
**_Correlation is significant at the 0.01 level (2-tailed).

3.3. Méi twong quan véi nhiét d khong khi, a6 am va ap suat khong khi
3.3.1. Nhiét @ khong khi

Phan tich twong quan gitta GDR v&i nhiét do khong khi, @6 am va &p suét khdng khi. MJi
tuong quan am gitra GDR va nhiét do khong khi c6 thé dugc quan sat. Hé so twong quan Pearson
14 -0,286 (p <0,05).



3.3.2. P9 4am twong ddi

Phén tich do 4m twong ddi dugc tap trung vao cdc mie do 4m twong dbi khac nhau. Tuy
nhién, du d6 am tuong doi > 50% rh hay < 50% rh thi gitta GDR va d¢ am tuwong doi tai tram déu
khéng co twong quan (p > 0,05).

3.3.3. Ap suit khong khi (ap suat khi quyén)

D4i v6i moi tuong quan véi &p suat khdng khi, phan tich chi ra twong quan duong rat yéu
cho dix liéu gidm séat (p <0,05). Hé so6 twong quan Pearson cho ap suat khéng khi 1a 0,176.

3.4. Mbi twong quan véi gio va nhiét dé diém swong
3.4.1. Gi6

Gio thinh hanh la tr NW va N la gio dat. Toc do gio do duoc tai tram khong c6 twong quan
v6i GDR. Moi tuong quan &m yeu gilta GDR va hudng gio dugc quan sat thay (r = -0,119, p <
0,05). Moi tuong quan am véi nhiét d6 cua tram co thé dugc quy cho anh hudng cua gio.

3.4.2. Nhiét do diém swong

Phan tich twong quan gira GDR ve6i nhiét do diém suong. Méi twong quan 4m giita GDR
va nhiét d6 diém swong co6 thé dugc quan sat. Hé so twong quan Pearson 1a -0,260 (p < 0,05).

Bang 3: Hé s6 tuong quan giita GDR va cac thdng sé khi tuong

SuétLiéu | Apsuét |Piémswong| D64am | Hwéng gi6 | Téc dd gié | Nhiét o
Suét Liéu | Pearson Correlation 1 176™ -.260™ .040 -119" .038 -.286™
Sig. (2-tailed) .000 .000 144 .002 325 .000
N 1315 1315 1315 1315 679 681 1315
Ap suét Pearson Correlation 176" 1 -.881" -.180" -.322" .260" -.816"
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
N 1315 1315 1315 1315 679 681 1315
Diém swong | Pearson Correlation -.260" -.881" 1 .363" 319" -.296" .822"
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
N 1315 1315 1315 1315 679 681 1315
Do am Pearson Correlation .040 -.180" .363" 1 .064 -.076" -.138"
Sig. (2-tailed) 144 .000 .000 .095 .049 .000
N 1315 1315 1315 1315 679 681 1315
Hwéng gi6 | Pearson Correlation -.119" -.322" 319" .064 1 -.234" 279"
Sig. (2-tailed) .002 .000 .000 .095 .000 .000
N 679 679 679 679 679 473 679
Tbc dd gi6 | Pearson Correlation .038 .260™ -.296™ -.076" -.234" 1 -.294™
Sig. (2-tailed) .325 .000 .000 .049 .000 .000
N 681 681 681 681 473 681 681
Nhiét do Pearson Correlation -.286" -.816" .822" -.138" 279" -.294" 1
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
N 1315 1315 1315 1315 679 681 1315

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).




4. Két luan

Trong bai bdo nay, moi twong quan ciia suét liéu gamma (GDR) tai tram quan tric Lang
Son va c4c thong s6 khi tuong xung quanh trong mot ndm da duge trinh bay. GDR dugc dong gop
boi tu nhién, véi cac bién dong tly thudc vao diéu kién moi trudng. Gia tri cao hon c6 thé duogc
quan sét 1én tGi toi da khoang 85% do tac dong cua lwong mua.

Mbi tuong quan gitta GDR va luong mua da duoc nghién cuu tir mat 46 GDR va mat do
mua. Cac méi twong quan manh cho lugng muwa nhe dudi 100 mm/12h di duoc quan sat. Méi
trong quan duogc giai thich do co ché nhit rac cho céc thé hé radon cia luong mua.

Mbi twong quan cho GDR véi nhiét do khong khi dé duoc trinh bay. D6 chu yéu la méi
tuong quan &m va yéu c6 thé dugc quy cho anh huong cua gio. Méac du do &m tuong dbi c6 tuong
quan nghich véi nhiét 6 khong khi, GDR va d6 am twong ddi tai tram khong c¢é tuong quan.

GDR chu yéu tuong quan yéu véi ap suit khong khi. Co ché tac dong duoc gén cho sy suy
giam khéi cua tia gamma tir mat dat va céc tia vil tru thir cap.

Nghién ctru nay da xac dinh h¢ s6 tuong quan gita GDR va diéu kién khi twong tai tram
quan trac Lang Son. M6t s6 nghién ctu rong vé cac van dé twong ung, chang han nhu céac thé hé
radon va tac dong thuc té cua su suy giam khdi luong birc xa nén dugc thuc hién trong tuong lai.
Trén thyc té, cac tac dong cua cac diéu Kién khi tugng khong hoan toan dugc giai thich va dinh
lwong. Can phai nghién ctu dac tinh bién d6i thdng qua cac md hinh théng ké va thi nghiém tiép
theo, va mot mo hinh tong thé vé anh huong cua cac thdng sé khi twong d6i voi GDR la rét can
thiét théng qua céc nghién ctru sau hon.
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ABSTRACT

The correlations between the continuously monitored gamma dose rate (GDR) and meteorological
parameters, including precipitation, air temperature, relative humidity, air pressure, wind direction, wind
speed, and Dew-point temperature were analyzed by using one year of the hourly dataset from a monitoring
system with Lang Son station. The correlation coefficients are varied by the range of each meteorological
parameter. Precipitation would enhance the GDR up to 85%, which is highly related to precipitation
intensity and ground type. A negative correlation coefficient is given for air temperature. The GDR is
positively correlated with relative humidity, although relative humidity is inversely correlated with air
temperature. The correlation between GDR and air pressure is mostly negative. The wind played an
important role also in the fluctuation of the GDR. Lower GDR can be found in the direction of the prevailing
wind because of the dilution effect of the radon progenies in the surface air.
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