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Abstract: Hién nay van d¢ an toan phong xa dang duoc quan tim & cac qudc gia trén thé gidi, trong
do6 c6 Viét Nam, dac bi¢t 1a khi phia Trung Quéc xay dung cac nha mdy dién hat nhan Xuong
Giang va Cang Phong Thanh gan Viét Nam. Do d6 yéu ciu xdy dung kich ban lan truyén chat
phong xa tir cac nha may dién hat nhan trén dén Viét Nam duoc dat ra. Dé xay dung cac kich ban
lan truyén chat phong xa trong khong khi bang cac mé hinh lan truyén chat phong xa thi chat lugng
s6 liéu dau vao, trong d6 s6 lidu khi twong rat quan trong. Nghién ciru nay sé& tién hanh sir dung mo
hinh WRF (Weather Research and Forecasting) mo phong cac diéu kién khi tuong lam dau vao cho
mo hinh phat tan phong xa. M6 hinh WRF duoc sir dung v&i ba mién tinh v&i do phan giai lan luot
la 54km, 18km, 6km bao phu trén khu vyc Viét Nam va cidc nha may dién hat nhan Cang Phong
Thanh va Xuong Giang ctia Trung Qudc. Cac két qua ciia md hinh WRF s& duoc danh gia véi s6
liéu quan tric. Nghién ctru cling tién hanh tao sb liéu khi tuong cho mot sb diéu kién khi tuong cuc
doan dic trung. Két qua ban dau cho thdy mé hinh WRF c6 kha ning tao s6 lidu v6i chat lugng tot
cho bai toan mo phong nguy co lan truyén chit phong xa tir phia cac nha may dién hat nhan Xwong
Giang va Cang Phong Thanh sang Viét Nam. M6 phong cho thay trong diéu kién gi6é mua dong bic
manh, néu sy ¢b hat nhan xay ra, hau hét toan b khu vuc Mlen bac Viét Nam, trong d6 co thu do
Ha Noi ¢6 nguy co cao chiu anh hudng chat phong xa tir sy cd. Két qua ctia nghién ctru c6 thé 1a
ngudn thong tin quan trong dé xdy dung kich ban tmg pho véi sy cb hat nhan néu xay ra & mot
trong hai nha may dién hat nhan Xwong Giang hoidc Cang Phong Thanh cua Trung Qudc.
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1. GIOI THIEU

Céac bai hoc tir sy ¢d tai nha may dién hat nhan Fukushima vao thang 3 nam 2011 cho
thdy tdm quan trong dic biét cta viéc quan tric phong xa méi trudng, md phong, tinh toan va
danh gia phat tan chat phong xa tir cic nha may dién hat nhan trong cong tac chuan bi va ung
pho cac su cd birc xa va hat nhan, dic biét 1a cac sy ¢b nghiém trong c6 kha nang xay ra trong
qua trinh hoat dong cua cac nha may dién hat nhan. Khi sy c¢6 xay ra, con duong véan chuyén
phong xa sém nhét va nhanh nhat 1a phat tan chit phong xa trong moi truong khong khi. Trong
moi truong khong khi mo hinh van chuyen chat phong xa can cac dir liéu khi twong 1am cac bién
dau vao. Bén canh viéc sir dung cac s liéu quan tric tryc tiép, ngudi ta thuong dwa vao két qua
mo hinh khi tugng dé 14y cac bién nhu gio, nhiét d6 va lugng mua cho tinh toan van chuyén va
phat tan khi vi cac mo hinh khi twong ndi suy cac bién theo khong gian va thoi gian phu hop véi
cac phuong trinh cua chuyén dong khi quyén [1]. Cac bién dau ra ctia mé hinh khi twong thuong
duoc luu trit theo gio hodc theo khu vuc va toan cau [2] — [4].

Cac mo hinh khi quyén pho bién hién nay c6 thé ké dén nhu MM5, WRF, ECMWF,
GFS, v.v. Trong s6 d6, cac mo hinh khi hau khu vyc (RCM - Regional Climate Model) dong mét
vai tro rit quan trong trong cac nghién ctru khi quyén. Ngoai su tac dong cua cac qua trinh quy
mo 16n, khi hau dia phuong con chiu dnh huéng manh mé boi cac yéu td khu vuc nhu dia hinh
nui, tuong tac dét lién - dai duong, dac tinh dét v.v, cac qué trinh khi tuong quy mé nho nhu céc
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6 d6i luu - nhitng hién twong khong duoc m6 phong chi tiét trong cac mo hinh khi hau toan cau
(GCM - Global climate model) [5]. Yéu cau can phai st dung tai nguyén may tinh 16n cho cac
tinh toan mo6 phong ciing la mot tré ngai dbi voi viee chay truc tlep mot mo hinh toan cau tai mot
qudc gia [6], [7]. Do d6, cac md hinh khu vuc dugc thiét ké dé mo phong va du bao diéu kién
thoi tiét, khi hau cho nhitng khu vuc cu thé véi do phan giai cao va ¢ thé ndm bét duoc sy bién
d6i cuia thoi tiét, khi hau trén quy mé dia phwong. M6 hinh khu vuc 13y cac diéu kién bién tir cac
mo hinh toan ciu va chi tiét hoa sb liéu cho dia phuong thong qua cac chuong trinh toan hoc da
dang dugc goi 1a k¥ thuat ha quy mé dong luc [5]. Viéc ing dung mo hinh d§ phan gidi cao
trong tinh to4n phat tan va danh gia rui ro phong xa di va dang duoc thuc hién rong rai trén thé
gidi. Nam 2014, Christoudias va cac cong su da sir dung mé hinh EMAC (mo6 hinh hoan luu hoéa
khi quyén) v6i do phan giai 50 km dé danh gia rui ro toan cau vé phat tan chit phong xa vao khi
quyén tir nhitng tai nan phong xa c6 thé xay ra trong tuong lai [8]. Yoshikane va cong su (2016)
d4 sir dung m6 hinh khi hau khu vire dé nghién ctru sy lan truyen cua ddam may phong xa tir nha
may dién hat nhan Fukushima Daiichi dén Tha d6 Tokyo [9]. Két qua cac nghién ciru trén di chi
ra vai trd quan trong cia mé hinh khu vuc d6 phan giai cao trong danh gia phat tan chat phong
xa. Trong s6 cac mo hinh khu vuc md hinh nghién ctru va dy béo thoi tiét WRF duge st dung
rong rai va co nhiéu dic tinh wu viét.

Mo hinh nghién ctru va du bao thoi tiét WRF 1a mo hinh dugc phat trién tir nhitng dic
tinh wu viét nhat cia mo hinh MM5 véi su cdng tac cla nhiéu co quan td chirc 16n trén thé gibi.
Hién nay, m6 hinh WRF dang dugc st dung rong réi trong du bao thoi tiét nghiép vu cling nhu
trong nghién ctru & nhiéu quéc gia trén thé gisi, nhu My (tir ndm 2004), tai An Do, Pai Loan va
Israel (tir nam 2007). Ngoai ra mot sé nudc khic dang sir dung WRF trong nghién ciru va du
dinh st dung mo6 hinh nay trong nghi¢p vu nhu Trung Quéc, New Zealand, Braxin, v.v. WRF la
mot hé thong bao gdbm nhiéu module khac nhau, linh hoat va t6i wru cho ca muc dich nghién ctru
cling nhu chay nghiép vu, cho phép sir dung cac tuy chon khéc nhau ddi voi tham sb hoa cac qua
trinh vat ly va thuong xuyén dugc cap nhat cac phién ban mai.

Cac mo hinh phat tin phong xa thong thudng tinh toan téc do gié (u), do cao 16p bién
hanh tinh (PBL- Planetary Boundary Layer), thong lugng nhiét bé mit dya trén dic trung veé
nhiét do va gio6 trung binh, tuy nhién WRF ty tinh toan dugc cac bién d6 va cho gia tri phu hop
hon, va mo hinh phat tin chat phong xa FLEXPART-WRF c¢6 thé doc truc tiép cac bién do tir
san pham dau ra cia WRF [16]. Pi c6 nhiéu nghién ctru sit dung mo hinh WRF lam dit liéu dau
vao cho mé hinh phat tan chat 6 nhiém. Nam 2011, Foy va cong sy nghién ciru sy van chuyén va
chuyén hoa cac hat & khu vuc d6 thi Mexico thong qua sir dung mé hinh FLEXPART-WRF [17].
Rét nhiéu nghién ctru khéac ciing di chi ra vu diém cia viéc sir dung md hinh WRF trong nghién
ctru phat tan chat 6 nhiém trong khong khi. Sy van chuyén chat 6 nhiém tai khu vuc California
dugc Angevine va cong sy (2013) nghién ctru st dung mo hinh phat tan hat Lagrangian
FLEXPART, cac truong khi tuong duoc 1ay tir mo hinh WRF chay 3 mién tinh voi d6 phéan giai
36, 12 va 4 km[18]. Madala va cong su (2015) tién hanh moé phong su phat tan ctia NOx trong
khi quyén trén khu vuc dia hinh phuc tap Ranchi, An D9 bang mo hinh FLEXPART-WRF. M6
hinh WRF dugc 4p dung voi d6 phan giai mién tinh 3km. Ba so d6 tham s6 hoa 16p bién dugc
thir nghiém gom YSU, MYNN2 va ACM2. Ciac md phong WRF cho thiy so d6 ACM2 va
MYNN?2 cho sai s6 nong d6 chat 6 nhiém nhé hon [19]. Nam 2016, Madala va cdng su cling da
mo phong chat lugng khong khi khu vue Chennai, An Do (khi NOx lam dai dién). Céac truong
khi twong duoc mo phong boi WRF vai d6 phan giai 3km. Cac so do mé phong qua trinh vt 1y
ciia 16p bién hanh tinh gom YSU, ACM2 va MYNN2 dugc st dung trong mé hinh ARW
(Advanced Research WRF). M6 phong voi so dd l6p bién ACM2 lam giam dang ké sai s6 va
thién 1éch giam trong néng d6 do moé hinh nam bat tét trudng gié va cac bién khi tugng khac
[20].



Tt nhimg phan tich trén, c6 thé thdy tim quan trong cua dur liéu khi tuong trong danh gia
phat tan chat 6 nhim no6i chung va chat phong xa noi riéng. M6 hinh WRF c6 nhiéu vu diém va
6 thé dung dé tao bo dir liéu khi tuong t6t cho mo hinh phét tan phong xa, dac biét la phat tan
phong xa tim gan. Vi vdy, trong nghién ctru ndy thuc hién xay dung cu hinh va sir dung mo
hinh WREF dé tao bo dir liéu khi tugng lam dau vao cho mé hinh phat tan chét phong xa. M6 hinh
WREF duogc st dung voi mién tinh bao phu trén khu vuc Viét Nam va cac nha may dién hat nhan
Céang Phong Thanh va Xuwong Giang ctia Trung Qudc. Céc két qua cia mod hinh WRF s& dugc
danh gia v6i sb liéu quan tric. Nghién ciru ciing tién hanh tao sb liéu khi trong cho mot sb diéu
kién khi tugng cuc doan dic trung nham phuc vu dénh gia phat tan chét phong xa tir cdc nha may
dién hat nhan Cang Phong Thanh va Xuong Giang cua Trung Qudc.

2.SO LIEU VA PHUONG PHAP
2. 1. Phwong phap

Nghién ciru s& sir dung mo hinh WRF dé mo phong trudng khi tugng cho khu vuc Viét
Nam. M6 hinh WRF dugc ciu tao boi hai bo phdn chinh 13 bo phan xir 1y (tién xir 1y va hau xi
ly), b6 phan mé phong, trong do: BO phén mé phong: chuong trinh chinh cia WRF (ARW
solver). Bo phan tién xir Iy: gdm chuong trinh mé phong dir li€u ban dau (The WRF
Preprocessing System, WPS) va chuong trinh dong hoa s liéu (WRE-Var). Bo phan hau xu 1y:
Cong cu d6 hoa xir Iy san phdm ciia mo hinh (Post-processing & Visualization tools). Dau tién,
nghién ciru da thyuc hién cac thi nghiém dé xay dung cau hinh tot nhét cia mo hinh WRF (lya
chon d6 phén giai ngang, d6 phan giai dia hinh, mién tinh, so d6 tham s hoa ddi luu, so dd vi
vat 1y, so dd 16p bién hanh tinh,...). Tir cAu hinh mé hinh WRF t6t nhit da xdy dung duoc,
nghién ctru tién hanh chay mé phong céc truong khi tuong do phan giai cao cho khu vyc. Nghién
ctru st dung mo hinh WRF véi ba mién tinh c6 do phan giai lan luot 1d 54km, 18km, 6km. Thoi
gian mo phong tir 01/01/2010-31/12/2010.
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Hinh 1: Mién tinh sir dung trong mé hinh WRF;



2.2. S6 liéu:

S liéu st dung trong nghién cutru 1a s6 liéu cac bién khi tuong tur s6 lidu quan tric tai
tram, quan tric tham khong, s6 lidu tai phan tich. S4 lidu truong ban dau 1a céc truong tai phan
tich cach nhau 6 gio CFSR (Climate Forecast System Reanalysis) cung cip boi Trung tim Dy
bao Mai truong Qubc gia Hoa Ky (NCEP- National Centers for Environmental Prediction) duoc
sir dung 1am diéu kién ban dau va diéu kién bién phuy thudc thoi gian cho m6 hinh WRE. D phan
giai khong gian cua s liéu 13 0.5 x 0.5 d6 kinh vi véi 38 muyc theo chiéu thang dung tir 1000 mb
cho dén 1 mb, sb liéu duoc luu dudi dang GRIB2.

3. KET QUA
Két qua mo phong tir m6 hinh WRF nam 2010 dugc trich xuat dé danh gia cac truong mo

pl}éng khi tugng v6i s0 liéu quan trac va so sanh vai bd so liéu tai phan tich. Dudi day 1a mot s

két qua ban dau cua nghién cuu.

10m-Wind Speed and Wind vector WRF 10m-Wind Speed and Wind vector CFSR
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Hinh 2: Truwéng gié 10m trung binh thang 1 (Mua Bﬁng} md phéng boi mé hinh WRF (a) va sb lidu tai
phén tich CFSR (b).

Hinh 2 thé hién danh gia truong gié 10m trung binh thang 1 dic trung mua dong ciia mo
hinh WREF véi s liéu tai phan tich CESR. C6 thé thdy hudéng gi6 phd bién vao thang 1 1a Pong
Bic déu thé hién trén mo phong ctia mo hinh va s6 liu tai phan tich. Vé toc d gi6 ca hai hinh
déu thé hién cac ving gié manh trén bién khu vuc Viét Nam ¢ vinh Bac Bo khoang 7-9m/s va
khu vyc ving bién Nam Trung BJ khoang trén 9m/s. Trén dét lién khu vuc Viét Nam, tde do gid
mo phong bai moé hinh WRF thé hién chi tiét hon cac ving gié 16n so véi sb liéu tai phan tich do
phan giai thd hon. Nhin chung téc d6 gio moé phong ctia mo hinh va s lidu téi phan tich tuong
dbi giéng nhau & trén bién. Nguoc lai ¢ trén dat lién co sy khac biét 16n ¢ téc do gié md phong
do yéu té dia hinh thay d6i.



10m-Wind Speed and Wind vector WRF
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10m-Wind Speed and Wind vector CFSR
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Hinh 3: Trudng gié trung binh thiang 7 (Muia Hé) md phong béi mé hinh WRF (a) va s6 li¢u tai phan tich

CFSR (b).

Profile wind speed - Jan

100
]

® WAF
o OBS
® CFSR

200
|

Level (mb)
700 500 400 300
| |

850
1

1000
L

v} 5 10 15 20 25 30 35 40

Wind speed (m/s)

a)

Profile wind speed - July

[=]
S ® WRF
o OBS
2 _ e CFSR
o
[=]
==
L]
(=]
=
=+
—_ (=]
g g
T
[+
P |
(=]
=)
[
(=]
=
w
(=]
o _i
[=]
- I T T T T T T T 1
[v] 5 10 15 20 25 30 35 40
Wind speed (m/s)

Hinh 4: So sanh profile toc d gié trung binh thang 1 (a), thang 7 (b) mé phong va sb liéu quan tric va sb liéu

tai phan tich CFSR tai tram cao khong Ha Ngi.



CONCENTRATION OF AIRBORNE SPECIES
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Hinh 5: M6 phéng phat tin chét 6 nhi,ém tir nha may dién hat nhan Cang Phong Thanh thdi gian phat thai tir
02z 08/01/2018 den 00z 12/01/2018 ciia mé hinh FLEXPART-WRF.

Hinh 3 thé hién danh gia truong gié 10m trung binh thang 7 dic trung mua hé cia mo
hinh WREF véi sb liéu tai phan tich CFSR. Nhin chung c6 thé thiy truong gi6 trung binh thang 7
c6 toc d6 thap hon truong gié trung binh thang 1. V& hudng gié trung binh thang 7 ¢ khu vuc
Viét Nam chu yéu 1a gi6 Nam dén Tay Nam. Tdc d6 gio trén dat 1ién mo phong béi mé hinh ¢o
toc do cao hon toc d gid trén dat lién ctia s6 liéu tai phan tich. Cac ving gié manh ciing thé hién
1d rang hon s6 liéu tai phan tich. O trén bién trudng gié moé phong bdi mo hinh va trudng gié cia
s lidu tai phan tich kha twong dong.

Hinh 4 thé hién két qua so sanh danh gia profile toc d6 gi6 trung binh thang 1 hinh 4a va
thang 7 hinh 4b tai tram cao khong Ha Noi. Tdc do gi6 ¢ cac myc thap co sai s6 16n hon cac muc
cao. Phan bd toc do gi6 mo phong cua WRF va tdc do gio tai phan tich CFSR kha twong dong va
tuong quan tot v6i phan b téc d6 gié quan tric duogc tai tram cao khong Ha Noi.

Nghién ciru da tién hanh thir nghiém str dung mé hinh FLEXPART-WRF mé phong phat
tan chat 6 nhidm tir nha may dién hat nhan Cang Phong Thanh trong thoi gian c6 dot khong khi
lanh. Thoi gian m6 phong tur ngay 08 thang 01 dén ngay 12 thang 01 ndm 2018 thé hién trén hinh
5. Hinh 5 thé hién ndng d6 chat 6 nhiém (ng/m ) phat tan tr nha may dién hat nhan tich Iy tu
02z 08/01/2018 dén 00z 12/01/2018. Co thé thiy néu xay ra su c¢d tai nha may dién hat nhan
Céang Phong Thanh trung véi thoi diém c6 dot khong khi lanh thi khu vyc anh hudng ¢ Viét Nam
1a rat 16n. Dac biét 1a cac tinh Pong Bic Bo, Pong Bang song Hong va Bic Trung Bo.



4. TOM TAT VA THAO LUAN

Nghién ciru nay sé tién hanh sir dung mo hinh WRF mé phong céac diéu kién khi tuong
1am dau vao cho mo hinh phat tan phong xa. M6 hinh WRF duogc st dung véi ba mién tinh voi
do phan giai lan luot 1a 54km, 18km, 6km bao phu trén khu vyc Viét Nam va cac nha may di¢n
hat nhan Cang Phong Thanh va Xuong Giang ctia Trung Qudc. Cac két qua ciia md hinh WRF s&
dugc danh gia voi s6 litu quan tric. Nghién curu cling tién hanh tao sb liéu khi tugng cho mot sb
diéu kién khi twong cuc doan dic trung. Két qua ban ddu cho thdy mé hinh WRF c6 kha ning tao
s6 liéu v6i chat luong tét cho bai toan md phong nguy co lan truyén chat phong xa tir phia cac
nha may dién hat nhan Xuong Giang va Cang Phong Thanh sang Viét Nam. M6 phong cho thay
trong didu kién gi6 mua dong bac manh, néu sy c6 hat nhan xay ra, hau hét toan bo khu vuc
Mién bic Viét Nam, trong d6 c6 thi do6 Ha Noi ¢6 nguy co cao chiu anh huong chét phong xa tir
su cd. Két qua cta nghién ctru ¢ thé 1a ngudn thong tin quan trong dé xay dung kich ban tng
pho véi sy cb hat nhan néu xay ra ¢ hai nha may dién hat nhan Xuong Giang va Cang Phong
Thanh ctia Trung Qudc.

Loi cam on: Cong trinh nay dugc thuc hién trong khuon kho dé tai “Nghién ciru, danh gia kha
nang phat tan va anh huéng cia phong xa tir cac nha may dién hat nhan Cang Phong Thanh va
Xuong Giang den Viét Nam” Ma s6: KC.05.07/16-20 thuéc Chuong trinh khoa hoc va cong
nghé trong diém cép qudc gia giai doan 2016 — 2020: “Nghién ciru trng dung va phdt trién cong
nghé nang luong”.
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APPLICATION OF HIGH RESOLUTION METEOROLOGICAL MODEL FOR
GENERATION OF INPUT DATA FOR RADIOACTIVE DISPERSION MODEL
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Abstract: Today, nuclear accidents are concerned by many countries around the world, including
Vietnam, especially when the China has been installed the Changjiang and Fangchenggang Nuclear
Power Plants close to Vietnam boundary. Therefore, it is required to construct pollutant
radioactive scenario maps from accident scenarios from the nuclear power plants affecting
Vietnam. The meteorologycal data are crucial to build scenarios of by dispersion models. This
study used Weather Research and Forecasting (WRF) model to simulate the meteorological
conditions as input data for the dispersion model. The WRF model configuration includes: three
nested domains with horizontal resolution resolution of of 54 km, 18 km, 6 km, respectively. The
6-km domain covers North of Vietnam, Changjiang and Fangchenggang Nuclear Power Plants. The
WRF model results were first compared with observation data for model verification. Other than
data in normal meteorological conditions, data in the extreme meteorological events are also
conducted. Results showed that WRF model is capable of providing reasonable quality data for
radioactive dispersion model for Changjiang and Fangchenggang Nuclear Power Plant cases. It is
suggested that if a nuclear power plant accidents occur in strong northeast monsoon conditions, the
entire areas of North Vietnam, including Hanoi have high risk of radioactive effect from the
nuclear power plant accidents.
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