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Tém tét: LAng dong a-xit 1a mdt trong nhitng van dé 6 nhiém mai triong nghiém trong khdng chi vi mikc do
anh hwdng manh mé ctia chiing t¢i cudc song con ngudi va hé sinh thai ma con vi tac dong clia ching da vurot
ra khoi pham vi kiém soat ctia moi qudc gia va cac nha khoa hoc dang phai xem xét anh hwéng clia ching & quy
md khu viee va toan cau. Lang dong a-xit xay ra dwdi hai hinh thirc khac nhau, dé 1a quéa trinh Idng dong khd va
lang dong wdt. Bai bao trinh bay két qué nghién ctru (rng dung hé théng mé hinh WRF-CM Q phuc vu danh gia
lang dong a-xit wot va kho trén quy mo toan lanh thé Viét Nam. Cac két qua danh gia muc do lang dong wot
va khé dugc thue hién vao cac thang dai dién la thang 1, 4, 7, 10 cho ca thoi ky 2010-2015.

Tir khéa: WRF-CM Q, Idng dong a-xit, Iang dong kho, I&ng dong wat, Viét Nam.

1. Mé& dau

Lang dong a-xit & mdt qua trinh ma cac chat
6 nhiém cé tinh a-xit trong khi quyén roi xudng
bé mat trai dat. Ling dong a-xit dugc tao thanh
trong diéu kién khi quyén bi 6 nhiém do s phat
thai qua muc cac khi SO,, NO, CO [1]. Lang
dong a-xit xay ra theo hai hinh thirc, dé l1a lang
dong uwdt va lang dong kho. Lang dong uwdt 1a
qua trinh a-xit H,SO, va a-xit HNO, dugc ngung
tu cung vdi hoi nudc trong nhirng ddm may va
roi xudng mat dat dudi cac hinh thirc nhw mua,
tuyét, swong mu. Khi trong nwdc mua cé chira
mét lwgng a-xit lam cho pH nudc mua nhd hon
5,6 thi dwoc goi la mua a-xit. LAng dong kho xay
ra trong nhitng ngay khong mua, khéng khi cé
chira cac a-xit H,SO, va a-xit HNO, dang khi hoac
sol khi dugc gié van chuyén di roi 1ang xudng
méat dat, cay c6i, nha clra, cong trinh va cé thé
xadm nhap vao co thé con ngudi qua duong ho
hap [8]. Qua trinh Idng dong khd phu thudc vao
kich thudc hat chat 6 nhiém (khi, sol khi), diéu
kién khi twgng va diéu kién mat dém (bé mat
hirng chiu lang dong a-xit).

Hién tai, & Viét Nam s6 lugng tram gidm sat
lang dong a-xit con han ché& va chl yéu 13 gidm
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sat 1ang dong wdt - mua a-xit. Phuong phap
giam sat lang dong a-xit chld yéu |a do dac,
phan tich thanh phan hda nwdc mua. Viét Nam
la mot thanh vién cta mang lwdi gidm sat lang
dong a-xit Dong A (EANET) va hién tai cé 7 tram
giam sat lang dong a-xit (Ha Noi, Hoa Binh, Cuc
Phuong, Da Nang, TP. H6 Chi Minh, Can Tho,
Yén Bai) [9].

Phuong phdp md hinh mé phdng lan truyén,
lang dong 6 nhiém khong khi dang ngay cang
phat trién trén thé gidi, phuvong phap nay phu
hop véi viéc déanh gid & quy md khong gian 16n
(quéc gia, khu vuec, toan cau).

2. Hién trang lang dong a-xit

Luong lang dong wdt tai cac tram phu thudc
vao murc d6 6 nhiém khéng khi va diéu kién thoi
tiét (dac biét 13 lwvong mua) tai khu vye dé. Két
qua quan trac tai cac tram EANET Viét Nam cho
thdy lugng lang dong w6t nss-SO,>, NO, tai Ha
NGi c6 xu hudng tang vao mlua mua (tir thang 4
dén thang 10) va gidam vao mua khé (tir thdng 11
dén thang 3 ndm sau) (Hinh 1, Hinh 2).

Tai Da Nang, lwgng lang dong uét nss-SO,7,
NO, tang tir thang 9 dén thang 12, dinh diém
vao thang 12 nam 2011 do c6 lvgng mua cao
dot bién (3.500mm) dan dén lwgng lang dong
cla cac ion cling rat cao: NO, (28,32mmol/m?),
nss-SO,* (25,25mmol/m?) (Hinh 3, Hinh 4).

TAP CHi KHOA HOC BIEN P8I KHi HAU || =31

S68-Thang 12/2018 || m—




30
anipn )]0 efien)(]] =@==20]) ejem)(]3 e=iE-014
25 25
% 20 a
E -
oL 15 o 1
(@) =
% 10 o
4
5
O (i)
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec I ik ‘.1..1' Aoc Mintlune Juiby s Sot GCt o D
Hinh 1. Sw bién d6i lwvong lang dong Hinh 2. Sw bién d6i lvong lang dong
nss-SO,* theo mua tai tram Ha Noi NO, theo mua tai tram Ha Noi
30 30
e ) 010 =il 20]] =@==20]2 2013 ==i==2014 ) 010
t = = —r
T a0 E &5 ——2013
o g —=e=2014
< £
Q 15 & 15
0 =
2 10 10

0

5
TN

0
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Hinh 3. Sw bién déi lwong lang dong
nss-SO,* theo mua tai tram Ba Nang

3. Phwong phap nghién ciru va sé liéu dau vao
3.1. M6 hinh WRF

M& hinh nghién clru va dy bao thoi tiét WRF
& mdé hinh duogc phat trién tr nhirng déc tinh
uu viét nhat cia mé hinh MMS5 véi su cdng tac
cta nhiéu co quan t6 chirc 16n trén thé gidi [5].
WRF la mét hé théng bao gdbm nhiéu md dun
khac nhau, linh hoat va t8i wu cho ca muc dich
nghién clru cling nhu chay nghiép vu, cho phép
str dung céc tuy chon khac nhau ddi véi tham s8
hdéa cadc quad trinh vat ly va thuong xuyén duoc
cap nhat cac phién ban mai. Hién tai, WRF cé
hai phién ban la phién ban nghién ctu nang cao
ARW (Advanced Research WRF) cho phép nguoi
sir dung c6 thé dua hé théng dong hda sé liéu
3DVAR vao mé hinh va phién ban mé hinh qui
mo vira phi thay tinh NMM (Nonhydrostatic
Meso Model).
3.2. Mé hinh CMAQ

CMAQ |a hé théng md hinh c6 khd nidng md
phéng céc quéa trinh khi quyén phirc tap anh
hudng tdi bién ddi, lan truyén va lang dong cé
giao dién than thién vdi nguoi st dung. CMAQ
tiép can chat lvgng khong khi mot cach téng
quat vdi céc k§ thuat hién dai trong céc van dé
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Hinh 4. Sy bién ddi lwong lang dong
NO, theo mua tai tram Ba Nang

vé md hinh chat lwong khéng khi, bao gdm khi
6z6n trén tang déi lvu, doc t6, bui min, lang
dong a-xit, suy giam tam nhin. CMAQ cling dwoc
thiét ké da quy mo dé khoi phai tao ra cdc mé
hinh riéng biét cho vung d6 thi hay néng thon.
Do phan gidi va kich thwdc mién tinh cé thé
khac nhau moét vai bac dai lwong theo khong
gian va thoi gian. Tinh mém déo theo thoi gian
cho phép thyc hién cdc mé phdng nham danh
gia dai han cla cac chat 6 nhiém (trung binh
khi hau) hay lan truyén han ngidn mang tinh dia
phuong. Tinh mém déo theo khéng gian cho
phép sir dung CMAQ dé m6 phdéng quy md dd
thi hay khu vuec [6].
3.3. Thudt todn tinh Idng dong a-xit

Lang dong kho

Lang dong kho twong trung cho viéc loai bd
cac chat 6 nhiém tir khi quyén xudng bé mat trai
dat [4]. Su phirc tap cla céc yéu t6 anh hudng
dén mirc d6 van chuyén, van téc lang dong,
lam cho qua trinh khai quat hoa gap khoé khan.
CMAQ théng qua phuwong phap wéc luvong lang
dong kho tir Wesley [5] va Walcek [6]. Dong lang
dong khd clia chat khi va céc hat vat chat duoc
tinh bang tich clia néng d6 chat 6 nhiém trong
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khong khi va téc do 1ang dong:
F = I X C,

Trong d6: F, Ia lvgng lang dong; V, 1a t8c do
lang dong; Cla néng dd ion trung binh ngay.

Theo Walcek (1987) wéc lwong téc do lang
dong can xem xét cac yéu t6 khi twong, st dung
dat - bé mat dém. M6 hinh CMAQ danh gid
s 6n dinh va bat &n dinh bang cach st dung
phuong phap trd khang khi déng hoc:

1

Va ratrygtr,

Trong d6: V, la téc d6 lang dong; r_ la trd
khang khi déng hoc (aerodynamic resistance), r,
la tré khang doan tang; r_la tré khang bé mat.

Lang dong wat

Luong lang dong wét (Dw) dugc tinh nhu
sau [9]: R

Dw=CxP/100

é:z(cipi)/zpi

Trong do:

Dw: Lvong lang dong wét (mmol/m?2/théng)

P:Tong lwvong mua thang (mm)

C : N6ng dd ion trung binh thang (umol/L)

C: Nong do ion trung binh ngay (umol/L)

P.: Tong lwgng mua ngay i (mm)
3.4. 56 liéu déu vao

Mién lwdi tinh: Bai bdo thuwc hién mo
phdng WRF phuc vu xdy dung dir liéu khi
twong dau vao cho CMAQ. Do d4, mién tinh
cla WRF bao phl toan bd mién tinh cla
CMAQ va dugc xac dinh trong khodng 5-28
Vi d6 Bac va tir 95-130 kinh d6 Bong bao phl
toan bd Bién Pong, mot phan Tay Bac Thai
Binh Duong, vinh Bengan, vinh Thai Lan, Nam
Trung Qudc. Mién tinh cé dd phan gidi 13km,
véi kich thudc ludi 300x196 md phdédng duoc
cac quad trinh quy mo vira nhuv gié mua Dong
Bic vao mua dong va gié mua Tay Nam vao
mua heé (Hinh 5).
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Hinh 5. Mién lw6i onh trong m6 hinh

S6 liéu khi twong: Trong nghién ciru nay sé&
st dung mé hinh WRF mé phong lai cac truong
khi twong cho khu vure Bién Dong va dat lién Viét
Nam vdi so liéu tai phan tich tir NCAR. D liéu
khi twong tai phan tich tir toan cau véi dd phan
giai 1°x1° duoc tai vé tai website: rda.ucar.edu/
datasets/ds083.2/.

SO liéu str dung dat: Dir liéu vé 25 loai dat
str dung trong nghién ciru duwgc cung cap bdi
Trung TAm nghién ctru Pia chat Hoa Ky (USGS).
Dt liéu dat st dung tir USGS 13 co sé& dit liéu
dac trung cho dat bao phu toan cau d6 phéan

giai 1km.

S0 lieu phat thai: Sé liéu phat thai dugc cap
nhat b6 sung trong nghién clru nay duoc cung
cap tlr ngudn s6 liéu kiém ké phat thai cho khu
vuc Chau A (REAS) duwoc thuc hién bdi Trung
Tam Nghién ctru Bién d6i Toan ciu (FRCGC) va
Cuc Khoa hoc Ky thuat Bién - Dia cdu Nhat Ban.
S6 liéu kiém ké dugc cap nhat d&€n ndm 2008 v4i
dé phan giai 0,25° x 0,25° (phién ban 2.1) bao
gom cac chéat nhu: SO, NO, NH,, CO, NMVOC,
BC (cac-bon den) tlr cac ngudn d6t va NO, NH,,
N,O, CH, tlr ngudn sinh hoc.
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4. Két qua va thao luan
4.1. Két qua kiém dinh mé hinh

D& danh gid mirc do tin cdy cha mé hinh,
cac s6 lidu quan trac ty déng trung binh gid
tai cac tram: Nguyén Van Clr - Had Ndi, Phu
Tho, Hué va Khanh Hoda trong thang 1, thang
7 va thadng 8 ndm 2014 (Ngudn: Téng cuc M6i
trwong) sé duoc so sanh véi cdc ndéng dé mod
phéng tir hé th6ng md hinh WRF-CMAQ & toa

do cha céc tram nay.

Bién trinh nong dé SO, m6 phoéng tir hé
théng md hinh WRF-CMAQ kha phlu hgp véi
s6 liéu thye do tir ngay 1-15 thang 1 nam 2014
tai tram Nguyén Van Clr - H3 N&i. Mirc tuong
quan giita 2 chudi gia tri quan trac va md hinh
dat r=0,46. Bién trinh nong d6 SO, md phdng tir
mé hinh trong khoang tlr 15-30ug/m? vao thang
1/2014 (Hinh 6).
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Thoi gian

Hinh 6. Nong d SO, trung binh gio thang 1/2014 thuc do
va mo hinh tai tram Nguyén Van Clr - Ha Noi

Trong Hinh 7 thé hién bién trinh néng dé
NO, gilta tinh toan va thyc do. Bién trinh va gid
tri néng do NO, mé phong tir mé hinh kha phu
hop véi chudi s6 liéu quan trac tai tram Nguyén
Van Clr. Tuy nhién, c¢6 thé nhan thiy trong ca
thoi doan tinh toan, gia tri néng dé tir mé hinh

thuong thap hon gia tri quan trac. Hé s6 tuong
quan gitta 2 chudi quan trdc va mé hinh r = 0,50
(thdng 1) va r = 0,47 (thang 7). Bién trinh néng
dd NO, mé phéng tir mo hinh trong khodng tir
5-80ug/m?3 vao thang 1 va tir 15-35pg/m3 vao
thang 7/2014.
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Hinh 7. N6ng do NO, trung binh gi¢' thuc do va mé hinh tai tram Nguyén Van Cir - Ha Noi:
thang 1/2014 (trén), thang 7/2014 (dwéi)
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Hinh 8 thé hién bién trinh ndng d6 SO, gitta mo
hinh va quan trac tai tram Hué. Nhin chung, chudi
gia tri nébng doé SO, mé phdéng tr md hinh nam
50

trong khodang gid tri nong do quan trac tai tram.
Bién trinh néng d6 SO, m6 phdng tir mé hinh trong
khoang tlr 5-20pug/m? vao thang 7/2014.

—— M6 hinh

M-~ Quan trac

Tl T 4T
2 A

7/3/2014 2:00 7/5/2014 4:00

7/1/2014 0:00 7/7/2014 6:00
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Hinh 8. Nong do SO, trung binh gi& thuc do va mé hinh tai tram Hué thang 7/2014

Hinh 9 thé hién bién trinh nong dé NO, giira
mé hinh va quan trac tai tram Thira Thién Hué. Hé
théng mo hinh WRF-CMAQ md phong kha tot, voi
két qua chudi gid tri néng dd NO, md phéng tir md

hinh nam trong khoang gia tri ndng dd quan trac tai
tram. Bién trinh ndng d6 NO, m6 phong tirmé hinh
trong khoang ttr 5-35ug/m?3 vao thang 01/2014; tir
5-20pg/m3 vao thang 7/2014.
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Hinh 9. Nong do NO, trung binh git thic do va m6 hinh tai tram Hué:
thang 1/2014 (trén), thang 7/2014 (dwéi)

Hinh 10 thé hién bién trinh nong d6 NO, gilta
md hinh va quan trac tai tram Khanh Hoa. M6
hinh mé phdng kha tét khoang gia tri néng do

quan trac tai tram. Bién trinh néng do NO, mé
phong tir mé hinh trong khoang tir 5-25ug/m?3

90

vao thang 7 nam 2014.

—— M5 hinh <-4+ Quan tric

ug/m3
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, S

7/3/2014 2:00

7/5/2014 4:00 7/7/2014 6:00 7/9/2014 8:00

Thoi gian

7/11/2014 10:00  7/13/2014 12:00  7/15/2014 14:00

Hinh 10. Nong do NO, trung binh git thic do va mo hinh tai tram Khanh Hoa thang 7/2014
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Sau khi kiém nghiém hé théng md hinh WRF-
CMAQ, nghién ctru thuc hién mé phong danh
giad phan bé lang dong a-xit cho Viét Nam vao
trong thoi ky 2010-2015.

4.2. Két quad ddng gid lang dong a-xit
a) Lang dong w6t SO
Tong luvong lang dong wot SO,* trung binh

cac thang thoi ky 2010-2015 ¢é xu hudng cao
vao cac thang mua mua (thang 7 va thang 10);
va thdp vao cic thang mua khd (thdng 1 va
thang 4). Téng luvgng lang dong thang 10 cao
hon hdn thang 1 (cao hon 4 [an tai khu viec Quan
1). Tuy nhién, mét s6 khu vuc nhu Hoa Binh,
Clc Phuong, Ninh Kiéu khéng thay rd xu thé nay
(Hinh 11).
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~-NhaTrang  -=Hdéc Mdn Q1

TP. Hoa Binh ~-Clc Phuong —+Lién Chicu

~Nhd B¢ ~=Ninh Kitu

Hinh 11. Téng Iwong l&ng dong wot SO, trung binh cac thang thoi ky 2010-2015

Toéng lvong lang dong wdt SO,* theo céc nam
th&i ky 2010-2015 ¢6 xu thé gidm & hau hét cic
vi tri danh gia trén cad nuwdc. Trong giai doan nay,
xu thé ting dang ké tdng luvong lang dong wét

SO,* xdy ra & Hoa Binh va Clc Phuong. Tong
lvong 1ang dong cao nhat vao ndm 2010 (téng 4
thang) tai khu vuc Quan 1 - TP. H6 Chi Minh, vdi
téng lwong lang dong 34kg/ha (Hinh 12).
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Hinh 12. T6ng lvong lang dong wét SO, theo cac nam thai ky 2010-2015

b) Lang dong w6t NO,

Tong lvgng l1ang dong uwét NO, trung binh
cac thang thoi ky 2010-2015 cé xu huéng cao
vao cac thang mua mua (thang 7 va thang 10);

va thap vao cdc thang mua khé (thdng 1 va thing
4). Tong lvong lang dong thang 10 cao hon han
thang 01 (cao hon 5 [an tai khu viec Quan 1 - TP.
Hb Chi Minh) (Hinh 13).
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Hinh 13. Téng Iwong l&ng dong wot NO, theo cac nam thoi ky 2010-2015
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Tong lvong lang dong udt NO, theo cac nam
thoi ky 2010-2015 cé xu thé giam & hau hét cac
vj tri ddnh gia trén ca nuwdce. Trong giai doan nay,
xu thé ting dang ké téng luvong lang dong wét

NO, xdy ra & Clc Phuong. Téng lugng lang dong
cao nhat vao ndm 2010 (téng 4 thang) tai khu
vire Héc Mén - TP. H6 Chi Minh, véi tdng luvong
lang dong 11,8kg/ha (Hinh 14).

~ThanhXuin ~DongAnh  —GiaLim

--NhaTrang  ==Héc Mon --Q1

ndm2010  ndm 2011 ndm 2012
TP, Hoa Binh —Cuc Phuong-Lién Chidu

~-Nha B¢ ~=Ninh Kiéu

nam 2013 nim 2014 ndm 2015

Hinh 14. Téng Iwong l&ng dong wot NO, theo cac nam thoi ky 2010-2015

m T4
~ThanhXuin --DéngAnh  —Gia Lim

~-NhaTrang =-H6cMén  -Ql

TP. Hoa Binh ~~Cuc Phuong—-Lién Chicu

~-Nha B¢ ~=Ninh Kiéu

Hinh 15. Téng lwong 1&ng dong khd SO, trung binh cac thang thai ky 2010-2015

¢) Lang dong khd SO,

Tong lvong lang dong kho SO, trung binh cac
thang thoi ky 2010-2015 ¢é xu huwdng thap vao
cacthang mua mua (thang 7 va thang 10) va cao
vao cac thang mua kho (thang 1 va thang 4). Tuy

nhién, trong thoi ky nay, tai khu viec Quan 1 va
Héc M6n cé téng lvong 1ang dong khd cao vao
thang 7 va thang 10. Dic biét, tdng lvong lang
dong thang 10 cao hon han thang 1 (cao hon
1,75 Ian tai khu vue Quén 1) (Hinh 15).

~Thanh Xudn -=OdongAnh  —Gia Lim

~NhaTrang  ~=Hdc Mon Q1

ndm 2010 ndm 2011 ndm 2012
TP. Hoa Binh =~Clc Phuong—Lién Chifu

~-Nh 8¢ ~=Ninh Ki¢u

ndm 2013 ndm 2014 ndm 2015

Hinh 16. Téng Iwong 1&ng dong kho SO, theo cac nam thoi ky 2010-2015

Tong lugng lang dong khd SO, (t6ng 4 thang
1, 4, 7, 10) theo cdc ndm thai ky 2010-2015 cd xu
thé gidm tat ca cac vi tri lwa chon danh gia trén ca
nudc. Trong giai doan nay, mot s8 khu vuc cé téng
lwong lang dong I&n bao gom quan 1, Héc Mén,
Gia L4m va Thanh Xuan. Téng luvong lang dong cao
nhat vao ndm 2013 tai khu viec Quan 1 - TP. H6 Chi
Minh, véi tdng lwvong 1ang dong 24kg/ha (Hinh 16).

d) Lang dong kho NO,

Tong lwong ldng dong kho NO, trung binh
cac thang thoi ky 2010-2015 ¢6 xu hwdng thap
vao cac thang 4 va 7; cao vao thang 1 va thang
10. Téng lwong ldng dong trung binh thang 1
cao nhat tai khu vwec Quan 1 - TP. H6 Chi Minh,
vdi téng lugng ldng dong 1,45kg/ha/thang
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(Hinh 17).

T6ng lwgng 1ang dong khé NO, (t6ng 4 thang
1, 4, 7, 10) theo cdc nam thoi ky 2010-2015 c6
xu thé& gidm hau hét cac vi tri lya chon danh gia
trén ca nudc. Mot s6 khu vire cé téng lwong 1dng
dong tdng nhe gdm: Lién Chiéu va Nha Trang.

Trong giai doan nay, mot sé khu vuc cd téng
lvong 13ng dong 1&n gdbm: Quan 1 - TP. H6 Chi
Minh, Gia LA&m va Thanh Xuan - Ha Noi. Tong
lvong |ang dong cao nhat vao ndm 2013 tai khu
vuc Quan 1 - TP. H6 Chi Minh, véi téng lugng
Iang dong 3,9kg/ha (Hinh 18).

16
14
12
g 1
08
2
0.6
04
0.2
0
T T4
~Thanh Xudn --Bdng Anh ~Gia Llam
~~NhaTrang  -=Hdc Mén -Q1

TP, Hoa Binh ~-Cuc Phuong -~ Lién Chidu

~Nha B¢ ~-Ninh Kiéu

Hinh 17. Téng Iwong l&ng dong khd NO, trung binh cac thang thoi ky 2010-2015

-Ql ~Nha 8¢

ndm 2010 ndm 2011 nim 2012
~-Thanh Xudn ~-96ng Anh
--Clc Phyong—LiénChiéu —NhaTrang  —=Héc Mon

~-Gia Lam TP. Hoa Binh

~Ninh Kiéu

ndm 2013 nam 2014 nim 2015

Hinh 18. Téng Iwong 1&ng dong kho NO, theo cac nam thoi ky 2010-2015

e) Phan b6 téng lugng lang dong nito

Ban dd phan bd tdng lvong ldng dong a-xit
nam thé hién theo tong lvong lang dong luu
huynh (S) duoc tinh tir tdng lwong ldng dong
udt cla SO, va tong lugng ldng dong kho cua
SO, ; téng lugng lang dong nito (N) duoc tinh
tlr téng lwong lang dong wot cha NO, va téng
lvong lang dong kho cla NO, trong 12 thang cla
nam 2015.

Phan bd 1ang dong nito (N) tap trung chd yéu
tai khu vuc dong bang song Hong va dong bang
sdng Clra Long. Lugng Iang dong N I&n nhat tai
Ha N&i va TP. H6 Chi Minh, v&i mirc gia tri trong
khoang 7-8kg/ha/nam. Trong dé, téng luong
lang dong w6t N chiém khodng 50-60% tdng
lvong lang dong (Hinh 19).

Phan b6 lang dong lwvu huynh (S) tap trung
cht yéu tai khu vuc déong bang séng Hong va
dong bang song Clra Long. Lwgng lang dong Ivu
huynh 1&n nhat tai Ha Noi va TP. H6 Chi Minh
trong khodng 30-50kg/ha/ndm. Trong do, téng

TAP CHi KHOA HOC BIEN D81 KHi HAU
$6 8 - Thang 12/2018

38

lvong lang dong wét S chiém khodng 40-50%
tong lwong Iang dong (Hinh 20).
4. Két luan

Nghién ctru rng dung thanh cdng hé théng
moé hinh WRF-CMAQ, phuc vu mé phéng lang
dong a-xit tai Viét Nam. K&t qua mé phdong cho
thdy, téng lugng ldng dong khd SO,, NO, theo
cac nam thoi ky 2010-2015 ¢é xu thé gidm tat ca
cac vi tri lya chon danh gid trén cd nuwdc. Trong
giai doan nay, mét s6 khu vuc cé téng lvong
lang dong 1&n gdbm: Quan 1 - TP. H&6 Chi Minh,
HAc Mén, Gia LAm va Thanh Xuan - Ha Néi. Téng
lvong l1ang dong (téng 4 thang 1, 4, 7, 10) cao
nhat vao ndm 2013 tai khu vuc Quan 1 - TP. H6
Chi Minh, véi tong lwvong lang dong 24kg/ha doi
véi SO, va 3,9kg/ha d6i véi NO,.

T6ng lugng 1ang dong udt SO,* va NO, theo
cdc ndm thoi ky 2010-2015 b xu thé gidm & hau
hét cac vi tri ddnh gia trén cd nwdc. Trong giai
doan nay, xu thé tang dang ké tong lugng lang
dong wét SO,> xay ra & Hoa Binh va Clc Phuong.
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Hinh 19. Phan b téng luong lang dong
nito (N) nam 2015 & Viét Nam

Hinh 20. Phan bé tdng luong lang dong
lwu huynh (S) nam 2015 & Viét Nam

Tong luvong 1ang dong (tong 4 thang 1, 4, 7, 10)
cao nhat vao ndm 2010 tai khu vwc Quan 1 - TP.

H6 Chi Minh, vdi tdng lwong 1ang dong 34kg/ha
déi vai SO,> va 11,8kg/ha ddi véi NO, .

Bai bao la san pham ctia dé tai Nghién ctru khoa hoc va cong nghé cap Bo "Nghién ctru danh gia hién

trang va Iap ban dd phan bé lang dong a-xit & Viet Nam”.
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APPLICATION OF THE WRF-CMAQ MODEL SYSTEM FOR
ACID DEPOSITION ASSESSMENT IN VIET NAM

Le Van Quy, Ngo Thi Van Anh, Le Van Linh
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Abstract: cid deposifon is one of the serious environmental pollu®on issues because of not only its
impact severity on human life and ecosystems, but also its impact scale. The impact of acid deposi®on
extends beyond the control of an single country, thus scienBsts are considering its impact in regional and
global scale. cid deposi®on occurs in two diTerent forms: Dry deposi©on and wet deposi©on. This arbcle
presents results on applicaon of WRF-CM Q model system for assessing wet and dry acid deposifon in
Viet Nam. ssessment of wet and dry deposifon levels are conducted in January, pril, July, October for the
period of 2010-2015.

Keywords: WRF-CM Q model, acid deposi©on, dry deposBon, wet deposifon, Viet Nam.
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