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banh gia anh hudéng cua lan truyen xuyén bi€n gidi
dén lang dong kho tai Mién Bac Viét Nam sir dung
phuong phap mo hinh héa WRF-CMAQ
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Tém tit: Trong nghién ctru nay, ching t6i st dung phuong phap mé hinh hoa de danh gia lang
dong kho trong lang dong axit cho khu vue mién Bic Viét Nam. M6 hinh lan truyén chit 6 nhiém
da chi tiéu, da chidu CMAQ két hop mé hinh dy bao thoi tiét WRF duogc st dung cho tinh toan
nay. Céac két quéa danh gia ling dong kho trong mua dong va miia hé nim 2013 cho thay lugng ling
dong vao muia dong thuong cao hon vao mua hé tai Ha Noi va Hoa Binh. Tuy nhién véi ling dong
HNO; thi nguge lai va mua hé cao hon vao mua déng. Cac két qua nghién ctru danh gia luong ling
dong kho theo khong gian va thoi gian, da chi ra nhitng khu vire ¢6 lugng ling dong cao, thip.

Tir khéa: Léng dong khd, CMAQ, Mién Bic, xuyén bién gi6i, 6 nhiém khong khi.

1. Mé dau

Hién nay, nghién ctru vé cac van dé 6 nhiém
khong khi lién qudc gia va cac anh huong cua
chung dén chéit lugng khong khi ¢ Viét Nam
con nhiéu han ché [1]. Mot sb van dé nhu léng
dong axit, swong mu quang hoéa hay 6 nhiém
xuyén bién gigi (XBG) di c6 nhitng dau hiéu
anh huong nhat dinh.

Léng dong axit (bao gom ca ling dong kho
va ling dong wét) duge tao thanh trong diéu
kién khi quyén bi 6 nhiém do sy phat thai qua
muc cac khi SO,, NO,, CO [1]. O nhiém khong
khi khong dung lai ¢ cac duong bién gidi cua
bat ky qudc gia nao, rat nhidu qudc gia vira la
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ngudn giy 6 nhidm vira 1 ngudn tiép nhén 6
nhiém khong khi xuyén bién gisi [2].

Mot sé nghién ciru vé ling dong axit cia
cac tac gia nudc ngoai cho thay: c6 sy anh
hudng lién quéc gia cua cac khu virc ¢6 mirc do
phat thai 6 nhiém cao [11]; nghi€n ciru nay cho
thay c6 su van chuyén mot lugng chit 6 nhiém
ttr khu vue luc dia quanh khu vuc Trung Qudc,
Han Quéc t6i Nhat Ban. Lugng SO, ling dong
tai Trung Quoc gip 1 -3 lan ngudng cho phép
cua tiéu chuan Chau Au trong d6 ling dong tai
Viét Nam la xap xi ngudng nay [3].

Trong nghién ctru nay, ching toi budc dau
danh gia muac do léng dong kho tai Viét Nam co
ngudn gbc lién qudc gia. Trong nghién clu s&
chi ra muc ling dong khoé cho mot sb chét khi
tai Viét Nam c6 ngudn géc. tr cac nudc trong
khu vuc, cho mot s6 thoi diém khac nhau trong
nam 2013.
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2. Phwong phap nghién ciru

Vi€c danh gia anh huong cua qua trinh lan
truyén xuyén bién gioi dén muc d¢ ling dong
kho tai Mién Bic Viét Nam duoc Gng dung
bang phuong phap md hinh héa. Véi cac cong
thirc tinh toan la"mg dong khé duoc thiét lap
trong mé hinh CMAQ, chiing t6i tinh toan voi
cac trudong hop phat thai dﬁy du va bé qua phat
thai cua Viét Nam [2, 3].

M6 hinh CMAQ (Community Multi-scale
Air Quality Model) 1a hé théng mo hinh chat
luong khong khi da chat, da quy mé co kha
ning moé phong qué trinh van chuyén, bién ddi
hoa hoc cua ozone, bui, axit... CMAQ co6 kha
ning mo phong cac qua trinh khi quyén phirc
tap anh huong toi bién d6i, lan truyén, hoa hoc
va lang dong [2, 4].

Trong nghién ctru sit dung ngudn phat thai
tir s& liéu kiém ké phat thai chau A (REAS,
Regional Emission inventory in Asia) d tinh
toan lam diéu kién dau vao cho mé hinh. Hinh 1
chi ra phat thai ctia CO vdi kich ban (KB) phat
thai cia Viét Nam bang 0.

Léng dong khé tugng trung cho viée loai bo
cac chat 6 nhidm tir khi quyén lén bé mat trai
dat [5]. Su phtc tap cta cac yéu t6 anh huong
dén mic do van chuyén, van toc ling dong,
thuong lam cho qua trinh khai quat hoa gap kho
khan trong cac md hinh tinh toan.
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Hinh 1. Phét thai CO véi truong hop
phat thai Viét Nam = 0.

Di c6 nhiéu nghién ctru trén thé gisi vé
tinh toan ling dong kho (dry deposition)
trong cac md hinh chat luong khong khi khéc
nhau, trong d6 c6 CMAQ [10] va cac md hinh
khac nhu WRF-Chem [9], hodc hé¢ md hinh
ghép nbi khac [8].

Céc cong trinh nghién ctru cling dua ra cac
k¥ thuét tham s hoa khac nhau dé tinh toan toc
d6 ciing nhu dinh luong trong qua trinh ling
dong kho. Nhung co sé chung nhat van 1a cac
cong thirc co ban dugc dé xuit boi (Wesely,
1989) va (Walcek, 1987), va hé théng md hinh
CMAQ ciing dang st dung cong thtrc tinh toan
nay trong viéc luong hoa ling dong kho.

CMAQ thong qua phuong phap udéc luong,
luong hoa ling dong kho tir Wesley [6] va
Walcek [7]. Dong ling dong kho cua chét khi
va cac hat vat chét duoc tinh béng tich cua néng
d6 khong khi va toc do ling dong:

ko= Vdi xC,

Theo Walcek (1987) wdc lugng toe do ling
dong cAn xem xét cc yéu td khi tugng, van dé
sit dung dit. M6 hinh CMAQ danh gia su 6n
dinh va bat 6n dinh bang cach sir dung phuong

phép khang khi dong hoc:
1
V=
ot tr,

Trong d6: Vz 1a téc d6 ling dong; r, 1a tré
khang khi dong hoc (aerodynamic resistance),
1y 1a trd khang doan tang; r. 1a tré khang bé mat.

3. Két qua va thio luin

M0 hinh tinh toan cho 2 kich ban (KB) khac
nhau: kich ban 1 (KB1) la tinh toan véi truong
hop phat thai day du, kich ban 2 (KB2) tinh
todn cho truong hop phat thai cia Viét Nam
bang 0.

Vi thoi gian tinh toan 15 ngay cho céc
thang 1, 2, 6 va 8 trong nam 2013 cho 02 KB
khac nhau dé danh gia su anh huong lan truyén
xuyén bién gidi trong mua dong va mua he.



B.D. An va nnk. / Tap chi Khoa hoc PHQGHN: Cdic Khoa hoc Trdi ddt va Méi trieong, Tap 32, S6 38 (2016) 1-6 3

3.1. Lang dong NO,
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Hinh 2. Téng ling dong NO, 15 ngay trong thang 1
(KB1 bén trai, KB2 bén phai).
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Hinh 3. Téng ling dong NO, 15 ngay trong thang 2
(KB1 bén trai, KB2 bén phai).

Téhng ling dqng NOZ EIS ngiy th

Hinh 4. Téng ling dong NO, 15 ngay trong thang 6
(KB1 bén trai, KB2 bén phai).
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Hinh 5. Téng ling dong NO, 15 ngay trong thang 8
(KB1 bén trai, KB2 bén phai).
Véi cac hinh 2, 3, 4 va 5 thé hién tong
lang dong NO, trong 15 ngay vdi cac thang 1,

2, 6 va 8 cho khu vuc Viét Nam vdi 02 KB
tinh toan.

Bang 1. Téng ling dong NO, tai MB theo cac KB

Téng ling dong tai MB theo cac KB (kg/ha)

Tl T2 T6 T8
KBI 33.02 2555  37.57 459
KB2 7.37 4 4.05 5.11

Theo KB1, tai khu vuc Mién Bic Viét Nam
¢6 lugng ling dong NO, cao nhét vao thang 8
va thap nhat vao thang 2. Vi KB2, tai khu vuc
Mién Bic Viét Nam cé luong ling dong NO,
cao nhét vao thang 1 va thdp nhit vao thang 2.
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Hinh 6. Mirc d6 ling dong tai MB
theo cac thang (kg/ha).

V6i hinh 6 va bang 1 co thé théy r0, vao
thang 1 tai mlen Bac Viét Nam lugng ling dong
NO, ¢6 ngudn gdc tir cac qubc gia lan can nhiéu
nhit va thang 6 c6 mirc d thap nhat. Theo ket
qua tinh toan ty 1é ling dong NO, c6 ngudn gbc
tir cac qudc gia l1an can vao cac thang 1, 2, 6 va
8 lan luwot la: 22.31%, 15,66%, 10,78% va
11,13%.

Co thé nhan théy, su anh hudn cua van dé
xuyén bién gidi dén ling dong kho phan biét
theo mua déng va mua he, vao mua dong (thang
1, 2) khu vuc Mién Béc VN chiu anh hudng
nhiéu hon so véi mua hé (thang 6, 8).

Theo [3], 6 nhiém khong khi tir Trung Qubc
anh huong dén Mién Bic Viét Nam ddi véi
NO; vao mua dong va mua he lan Iuot 1a: 48%
va 1,5%. Véi két qua tinh toan, khu vuc Mién
Bic VN chiu anh hudéng ling dong c6 ngudn
gbe tir cac khu vuc 1an can vao mua dong va
mua hé ddi voi NO, luot 1a: 15,66% - 22,31%
va 10,78% - 11,13%.
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3.2. Ldng dong SO,

Vio mua dong 6 nhiém khong khi tir Trung
Qudc anh huong dén Viét Nam rat 16n 55% dbi
v6i SO, [2]. Véity 1€ 6 nhiém khong khi co ty
1¢ rat 1én tir Trung Qudc di chuyen sang Viét
Nam, VleC danh g1a mirc d6 ling dong SO, co
nguon goc tir cac quoc gia lan can rat can thiét.
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Hinh 7. Tong ling dong SO2 15 ngay trong thang 1
(KB1 bén trai, KB2 bén phai).
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Hinh 8. Téng ling dong SO2 15 ngay trong thang 2
(KB1 bén trai, KB2 bén phai).
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Hinh 9. Téng ling dong SO, 15 ngay trong thang 6
(KB1 bén trai, KB2 bén phai).

Téng lang dong SO2 (15 ngay thang 8)

Hinh 10. Téng ling dong SO2 15 ngay trong thang 8
(KB1 bén trai, KB2 bén phai).

Khu vue Mién Bic Viét Nam trong KB1 co
téng léng dong theo cac thang 1, 2, 6, 8 lan luot
la: 465,55 kg/ha, 438,63 kg/ha, 288,96 kg/ha
307,95 kg/ha. Lang dong SO, tai MB VN 16n
nhit vao thang 1 va thip nhét vao thang 6. Ty 16
ling dong giita MB VN va ca VN lan lugt theo
cac thang la: 43,78%, 48,8%, 33,31%, 35,44%.
Ty 1& nay 16n vao mua dong va thap vao mua hé.

Vi KB2 khi phat théi tai Viét Nam béng 0,
luong ling dong SO, tai Mién Béc Viét Nam
chu yeu tir cac qudc gia lan can di chuyén dén.
Theo két qua tinh toan, lugng lang dong tai
Mién Béc Viét Nam theo cac thang 1, 2, 6, 8
lan luwot la: 133,18 kg/ha, 89,41 kg/ha, 43,73
kg/ha, 38,9 kg/ha.

Theo nhiing két qua cua KB2 c6 thé thiy
ling dong vao mua dong ludn cao hon vao mua
hé. Tuy nhién khac voi KB1, trong KB2 ling
dong vao mua déng cao hon khoang 4 1an so
v6i mua hé, trong khi véi KBI ling dong vao
mua dong cao hon mua h¢ khoang 1,2 lan.
Nguyén nhén co6 1& do sy anh hudng cta Trung
Quédc dan dén su chénh 1éch ty 16 16n nhu vay.
Ty 1& % giita Mién Bic va ca Viét Nam theo
cac thang gitra KB2 va KB1 cling ¢6 su chénh
léch kha lon, ty 1€ gitra KB2 16n hon KBI1
khoang 20% vao céc thang.

Ty 1& ling dong SO, c6 ngudn gdc tir cac
qudc gia 1an can tai Mién Bic vao cic thang 1,
2, 6 va 8 lan luot 1a: 28,61, 20.38, 15,13, 12,63.
Chung ta c6 the thy 16 nguon gbc ling dong
SO, tai Mién Bic c6 ngudn gdc tir cac khu vire
con lai chiém ty 1& bao nhiéu %. Véi khu vuc
Mién Béc Viét Nam lai c¢6 ling dong tir cac khu
vuc khac 1én t6i 28,61%. Vao mua dong ling
dong SO, tir cac khu vuc lan can cao hon vao
mua hé khoang 2 lan.

3.3. Lang dong CO

Véi KB 1, téng lang dong CO vao tip trung
chu yéu tai khu vuc dong bang song Hong va
khu vuc dong bang séng Ciru Long, tuy nhién
vao thang 6 khu vyc dong bang séng Ctru Long
¢6 luong ling dong CO rat it.
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Hinh 11. Téng ling dong CO 15 ngay trong thang 1
(KB1 bén trai, KB2 bén phai).
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Hinh 12. Téng ling dong CO 15 ngay trong thang 2
(KB1 bén trai, KB2 bén phai).
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Hinh 13. Téng ling dong CO 15 ngay trong thang 6
(KB1 bén trai, KB2 bén phai).
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Hinh 14. Téng ling dong CO 15 ngay trong thang 8
(KB1 bén trai, KB2 bén phai).

Véi KB2, téng phan bd ling dong CO trén
Viét Nam rat khac so v&i SO, va NO,, phan bd
CO c6 tinh trai déu trén lanh th Viét Nam. Vao
mua dong luong ling dong CO ciing ludn cao
hon so v4i mua he.

Ty 1& ling dong CO tai Mién Béc c6 ngudn
gbc xuyén bién gidi ludn chiém hon 40% vao
cac thoi ky khac nhau.

4. Két luan

Nghién ctru dd bude dau phan tich danh gia
anh huong cia van dé xuyén bién gidi dén ling
dong kho cho khu vuc Viét Nam.

Véi lfmg dong kho CO tai Viét Nam va khu
vuc Mién Bic Viét Nam co nguén géc tr cac
khu vuc 14n can 1én dén hon 40%.

Véi ling dong kho SO,, voi khu vuc Viét
Nam, ty 1& cao nhdt vao thang 1 1én dén
20,67%, ngudn nay chu yéu tir Trung Qudc
sang chiém ty 1& chu yéu dudi sy anh huéng
clia gié mua Pong Bic. Ciing vao thang 1 khu
vuc Mién Béc Viét Nam lai ¢6 léng dong tur cac
khu vuc khac 1€n téi 28,61%. Vao mua dong
ling dong SO, tir cac khu vuc l4n can cao hon
vao mua he khoang 2 lan.

Véi lang dong khé NO, cho khu vuc Mién
Bic Viét Nam c6 ngudn gdc tir cac khu vuc 1an
can vao mua dong va mua he ddi voi NO, luot
la: 15,66% -22,31% va 10,78% - 11,13%.

Can c6 nhirng nghién ctru sdu hon vé van dé
ling dong axit xuyén bién giGi.
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Assessment of Transboundary Pollution Influences
on Dry Deposition in the Air in Vietnam by Applying
WRF-CMAQ Modeling Approach

Dam Duy An', Le Van Linh?, Dam Duy Hung’, Mai Trong Thong’

!Central Center for Environmental Training and Communication,
Vietnam Environment Administration, 556 Nguyen Van Cu, Hanoi
ZCenterfor Environmental Research, Vietnam Vietnam Institute of Meteorology,
Hydrology and Climate Change, 23/62 Nguyen Chi Thanh, Hanoi

*Institute of Geography, Viet Nam Academy of Science and Technology, 18 Hoang Quoc Viet, Hanoi, Vietnam

Abstract: In this study, we used modeling methodology to assess the impact of trans-boundary air
pollution on dry deposition in the North of Vietnam. The Community Multi-scale Air Quality
(CMAQ) model in combination with weather forecasting WRF model was used to calculate the dry
deposition for Vietnam areas. The estimate of dry deposition in winter and summer 2013 presents the
higher concentration of dry deposition in the winter compared to summer at Hanoi and Hoa Binh site.
However, the HNO; deposition trend, with the high concentrations found in summer and low in
winter, is in opposite compared to NH3 due to Nitrogen oxidation reaction.

Keywords: Dry deposition, CMAQ, trans-boundary, North of Vietnam, air pollution.



