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NGHIEN CUU, PANH GIA ANH HUGNG LAN TRUYEN O NHIEM
KHONG KHI XUYEN BIEN GIOI

TS. Duong Hong Son, CN. Trucng Anh Son
Trung thm Nghién cttu Méi trudng - Vién Khoa hoce Khi tugng Thuy vin vi Moi truding

nha khoa hoc trén thé gici quan 1dm. Phuong phdp md hinh ld mdr trong nhing

Nphf@n citu lan truvén & nhiém khdng khi xuvén bién gidi dd va dang dugce rdt nhicu

phutong phdp chinh d& nghién citu, ddnh gid lan truyén é nhidm xuyén bién gidi.
Trong bai bdo nav md hinh chdt ligng khong khi da guy mdé CMAQ (Community Multiscale Air
Quality Modeling System) dugc sit dung dé nghién citu dnh hudng ciia lan truyén 6 nhiém xuvén

bién gidi gitta Trung Qudc va Viét Nam.

Két qud cho thdy, nong A cde chdt é nhiém khdng khi & khu viee phia Bde Viét Nam chiu
dnh hudng rdt lon 1y cdc nguon phdt thdi ciia Trung qudc. Vao mua déng, khodng 509% nong dé
§O4va 40% ning 46 NO, & khu viee phia bdce cd nguon gie tr Trung Quée. K&t qud nay khd phi
hop vdi cdce nguyén citu cua Chdu Au va mot 56 tde gid ciia My va ciia Nhdt Bdn.

1. Mé d4u

O nhiém khéng khi xuyén bién gidi dang
12 m&i quan tim ctia nhiéu nudc. C6 thé dwa ra
nhiéu thi du cho thay cdc thdm hoa mdi trudng
c6 thé tic ddng nghiém trong dé&n cdc nudc lan
cdn hon 1a 6 nudc sd tai. Singapore va
Malaysia bi thiét hai ning do thim hoa chdy
ritng x4y ra ¢ Indonesia. Mién Bdc Trung
Qudc dot rat nhiéu than, nhung lai gdy ra mua
axit 8 Nam v Tay nam Trung Qudc. Cdc nude
Scandinave bi 6 nhi€m bui khong khi phéng
xa do sy ¢8 Chernobyl ning hon nhiéu viing &
Ukraine va Nga. Néu x4y ra su ¢& & nhi mdy
dién hat nhin Pai A (gdn Hong Kéng) vao
nhifng thdng mia déng thi ddm may phdng xa
¢6 xu hudng kéo sang Viét Nam hon 1a bay
1én phia Bic [9].

J viét Nam, nhitng 4nh hudng do qua trinh
6 nhiém xuyén bién gidi chua thdy rd ring
nhung bit ddu cé nhitng biéu hién cda né. O
cdc tinh Lang Son, Lao Cai, nhifng noi ma céc
nha nghién ciu cho riing khong ¢ ngudn gy
6 nhiém khong khi ddng k€ nhung két qud
quan tric lai cho thiy nhitng gid tri cia SO,,
NO, kh4 cao va dic biét1a c¢6 hién tigng mua

NgudSi phin bién: TS. Nguyén Kién Diing

axit trong thdi k¥ mita dong, khi khu vyc phia
Bdc Viét Nam chiu dnh hudng clia cdc dot gi6
mila d6ng bdc ¥ Trung Quéc sang [2], [3].
Mot sd nghién citu cda cdc tdc gid nude
ngoai cho thay :
- Trén 50 % lugng SO, ldng dong tai mién
Bic Viét Nam ¢6 ngudn gdc tit Trung Qudc ;

- Lugng SO, ling dong tai Trung Qudc gép
1 - 3 14n ngudng cho phép clta tiéu chudn Chéu
Au trong d6 1dng dong tai Viét Nam 13 x4p xi
ngudng nay.

Hinh 1. Ldng dong luu huynh (mgS/m’/ndm)
theo nghién citu cita Chdu Au
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Tir kinh nghiém cilia c4c nude trén thé gidi,
Viét Nam can phdi ¢6 nhitng nghién citu cu
thé vé& lan truyén 6 nhim xuyén bién gidi va
dinh gid miic d6 dnh hudng clia 6 nhiém
khdng khi tif cdc qudc gia lan can.

Trong bai bdo nay ching téi st dung hé
théng mo hinh chat lugng khéng khi da quy
md CMAQ (Community Multiscale Air Qual-
ity Modeling System) nghi€n ctfu va ddnh gia
mitc d6 d4nh hudng cda lan truyén 6 nhiém
khong khi xuyén bién gidi gita Trung Qudc
va Viét Nam, dya trén sO liéu kiém ké phat
thdi cda Chau A nam 2003.

2. Gidi thi¢u mé hinh CMAQ

M6 hinh du bdo chdt lugng khong khi da
quy m6 CMAQ do Cuc Khi quyén va Pai
duong Qudc gia (NOAA) két hgp vdi Cuc Béo
v¢ mdi trudng (EPA) cia M§ xdy dung va
phat trién tif nhitng nam 1990 tdi nay. CMAQ
6 kha ning mé phdng cac qud trinh khi quyén

—

Ditukien

biah dau

CMAQ dugc thi€t k& dé phil hgp vdi cc bai
todn trén nhiéu quy md khdc nhau, cdc phuong
trinh diéu khién dugc biéu dién trong hé t0a d
t6ng quat. Phuong phdp ti€p cin ndy sé ddm
bao tinh phii hgp gitfa CMAQ va cdc md hinh
khi tugng. Hé toa do t8ng quét x4c dinh 1udi
tinh, phép chuyén toa dé cin thi€t va né ¢6 thé
théa man nhiéu hé toa d thing diing cling nhu
cdc phép chi€u khdc nhau. Ngoaira, hé toa do

o

phttc tap dnh hudng t&i sy bién d5i héa hoc,
Jan truyén va ling dong clia cdc chit 6 nhiém
nhu: 6z6n, NOx, SO,, CO, bui, a xit v.v,

M6 hinh CMAQ ti€p cin bai todn du bdo
cha't lugng khong khi mét cdch téng quét vdi
cac ky thuat hién dai, trong d6 cdc van dé nhu:
0 z6n trén tang dd1 luu, chit ddc, bui min, ling
dong a xit, suy gidm tim nhin,v.v. déu dugc
gidi quy€t. CMAQ ciing dugc thi€t k€ da quy
md d€ khéi phii tao ra cic md hinh riéng biét
cho viing d6 thi hay néng thon. P phan dai
va kich thudc mién tinh ¢4 thé khdc nhau mot
vai béc dai lugng theo khdng gian va thdi gian.
Tinh mém déo theo thdi gian cho phép thuc
hién cdc md phéng nhim ddnh gid dai han cia
cdc chdt 6 nhiém (trung binh khi hiu) hay lan
truyén han ngin mang tinh dia phuong. Tinh
mém déo theo khdng gian cho phép sit dung
CMAQ dé mb phéng quy mé d6 thi hay khu
vuc.

Hinh 2. So dé cdu triic ciia mé hinh
CMAQ

t6ng quét s& dim bdo khoi lugng dugc bio toan
khi s6 li¢u duge chuyén ddi tir cdc md hinh khi
tugng phi thuy tinh sang CMAQ. Néu khong,
sai 58 clia mat dd khong khi va truding gio c6
thé giy ra sai s6 I6n cho ndng d6 chat & nhiém.
Hinh 2 md t4 khdi qudt cdu tric hé thdng md
hinh chat lugng khéng khi da quy mé CMAQ.

3. Ung dung CMAQ nghién cidu, ddnh gis 6
nhié&n xuyén bién gidi
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a. Pham vi khong gian

O th He e

Hinh 3. S0 dé mién tinh

Muc tiéu ctia bai bao 1a tinh todn, ddnh gid
lan truyén o nhiém khdng khi xuyén bién gidi
& Viét Nam, nén mién tich duge chon sé& bao
quit toan bd khu vuc va cic quic gia c6 thé
dnh hudng téi chét lugng khong khi & Viét
Nam. Mién tinh bao gdm 100 x 95 diém ludi c6

kich thudc 55 km x 55 km theo phucng ngang
(tr 90" -150"E va tir 0,0" - 47,5"N) vdi d6 phin
gidi 6 1dp thing ditng theo ludi o

Mién tinh bao gdm cdc nudc: Trung Quéc,
Triéu Tién, Han Quéc, Nhit Ban, Méng C3,
bii Loan thudc khu vuc Pong A; cdc nudce:
Viét Nam, Campuchia, Lao, Thdi Lan,
Myanmar, Malaysia, Indonesia, Philippin,
Singapore, Brunei khu viuc Pong Nam A.

b. 86 liéu ddu vao

S& liéu phdt thdi: SG liéu phdt thai sif dung
trong nghién cifu nay dugc cung cap tif ngudn
s0 liéu ki€m ké phat thai cho khu vire Chau A
(REAS) dudc thyc hién bdi Trung tim Nghién
ctfu Bién d6i Toan ciu (FRCGC) va Cuc Khoa
hoc K¥ thuit Bién-Pia cau Nhit Ban. Co sd
dif liéu nay c6 do phan gidi 0,5° x 0,5° bao gbm
cdc chit nhu: SO,, NO,, NH3, CO, NMVOC,
BC (cdc bon den) tir cdc ngudn dot va NO,,
NH3, N,O, CH, nguén sinh hoc [1], [8].

Béng 1. 88 ligu phdt thii NO, ciia cdc quéc gia Pong A vi Pong Nam A (103 tén/nam)

Tén midc | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
DONG NAM A
Brunci 197 | 210 | 227 207 19,9 20,3 20,7 21,6 23,9
CamPuChia | 40,1 | 41,8 | 434 447 46,2 4771 47,7 483 48,3
Indonesia 1250,0 | 1380,0 | 1530,0 | 1490,0 | 1530,0 | 16500 | 1770,0 | 18200 | 1850,0
Lio 125 | 134 14,7 159 17,1 18,4 19,i 197 19,7
Malaysia 2780 | 3130 | 3330 | 3290 | 3590 | 3880 | 4120 | 4360 | 4490
Myenmar | 803 | 839 | 752 848 87,3 927 80,1 91,3 103,0
Philippines | 396,0 | 4320 | 4760 | 4700 | 476,0 | 473,0 | 4990 | 4940 | 506,0
Singapore 1810 | 1830 | 1780 | 1710 | 16,0 | 157,0 | 160,0 | 161,0 | 161,0
Théi Lan 688,0 | 7450 | 7160 | 6250 | 6150 | 591,0 | 612,0 | 656,0 | 692,0
Vi¢t Nam 229,0 | 2530 | 2850 | 3040 | 3060 | 3300 | 3500 [ 4020 | 4330
PONG A
| Truwg Quee | 9310,0 [ 9950,0 | 10000,0 | 10500,0 | 10700,0 | 112000 | 11800,0 | 12700,0 | 14500,0
Nhat Bén 1890,0 | 1940,0 | 1580,0 | 1900,0 | 1940,0 | 1960,0 | 1930,0 | 1960,0 | 1960,0
IIan Quéc | 1550,0| 1670,0 | 16900 | 1400,0 | 1490,0 | 1560,0 | 1590,0 | 1660,0 | 1730,0
Bic Tritu Tién | 2420 | 2150 | 1950 | 2000 | 1940 | 221,0 | 2230 | 2150 | 2180
Méng C8 350 | 36,2 37,3 38,5 39,6 40,8 45,2 45,5 45,5
Dai Loan 561,0 | 5620 | 5700 | 601,0 | 6250 | 6480 | 653,0 [ 692,0 | 7150
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Béng 1, phin b& phét thdi NOx ciia cdc
qudc gia trong khu vic nghién ciu theo thdi
gian (tif nAim 1995 — nim 2003), cho thdy hiu
hét lugng phit & cdc qudc gia déu ting dang
ké. Trong d6 Trung Qudc 1 nudc phat thdi 16n
nhat chi€m 61,8 % lugng phat thdi cia toan
khu vuc (ndm 2003) va ting khodng 1,56 lin
so vdi ndm 1995. Viét Nam va Malaysia 1a 2
nudc ¢6 lugng phdt thai gia ting nhanh nhat,
trong khodng 9 nim (tf nim 1995 -2003)
lwgng phdt thii clia 2 nuée nay da ting khodng
1.89 va 1,61 1an.

100.0 lef.r

0.0

10.0

00 1 H - '
moles/s 1 100

Hinh 4. Phdn b phdt thdi NO, ndm 2003
(PA0)

Hinh 4 cho ta thdy bifc tranh t8ng thé vé sy
phin bé ham lugng phét thdi NO, (moles/s)
theo khong gian, ta thay tai cdc khu vuc phia
Bic, Pong Bic clia Trung Qudc, Triéu Tién
va Han Qudc 1a nhitng ving ¢6 ham lugng
ph4t thdi cao nhat, ltgng phdt phé bi€n ndm
trong khodng tit 50 -80 (mole/s), ¢6 nhitng noi
dat t8i trén 200 (mole/s).

P& nghién cttu lan truyén 6 nhiém xuyén
bién gidi va ddnh gid mic 45 dnh hudng cia
né gitta Trung Quéc va Viét Nam, 3 phuong
4n tinh todn \ng vai cdc kich ban:

- Phucong 4n 0 (PAO) Thuc hién tinh todn
vdi 6 liéu phat thdi thyc (hinh 4);

- Phuong dn I (PA1): Thuc hién tinh todn

vdi s0 liu phat thdi tir Viét Nam béing 0;
- Phuong dn 2 (PA2): Thyc hién tinh todn
vdi sO lidu phdt thai ti¥ Trung Qudc bang 0.

S6 lieu khi twgng: S6 liéu khi tugng dau vao
duge md hinh Nghién citu vd Dy béo thai tiét
(WRF) tich phin tir cdc trudng s6 liéu phin
tich lai do UCAR cung cap v&i d phan giai
10 x 10 [7]. Co s8 Iy thuyét va cdc két qua
kiém nghiém ctia m6 hinh WRF dugc miéu t3
chi ti€t trong tai liéu tham khio [1].

c. Két qua tinh todn

D& danh gid muc d6 tin cdy clia mé hinh,
cdc s8 liéu quan tric oy dong tai Tram Ldng
trong nim 2003 s& dugc so sinh vdi cdc ndng
do6 tinh todn dugc bdi mé hinh CMAQ & toa d6
cla tram nay (hinh 5 - 7).

Hinh 5 cho ta két qud so sdnh ndng dd O
giifa tinh todn va thyc do tir ngay 3/1/2003 dén
ngdy 13/1/2003, két qud cho thdy md hinh di
tinh todn va md phdng dudc xu thé dién bi€n
cda O, trong qud trinh nghién citu. Hinh 6 va
7 cho thiy k&t qui tinh todn d&i vdi NO, va
SO, ciing rit khd quan, xu thé dién bi€n cla
céc chit 6 nhiém kh4 ph hgp vdi thuc t&. Cic
gid tri tinh todn thudng cé bién d dao dong ~
nhd hon so vdi gid trj thuc do, cdc dinh gid tri
cyc tri 16n nha't thudng nhd hon, gid tri cyc tri
nhé nhat lai thudng 18n hon gid tri thyc do va
nhin chung gid trf tinh todn thudng nhd hon so
v6i s6 liéu thue do, diéu nay ciing ¢é thé gidi
thich do s8 liéu ki€m ké phit thai ddu vao-
dudc 18y tir s6 liéu ki€m ké phat thdi cho toan
Chau A vdi budce 1udi 1a 0,50 x 0,50 va dua
trén s6 liéu ning lugng ti€u thy nén ¢ thé
chua tinh hé€t dugc cdc y€u td gdy 6 nhiém
khdc. Nhung véi bai todn nghién citu khoa hoc
thi k€t qui di dat dugc nhu vay c6 thé chip
nhin dugc.
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Hinh 7. Két qud so sdnh
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do SO,(ng/m’) trung binh
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K&t qué nghién citu ctia PAO (hinh 8) cho ta
thay sy phin bd ndng d6 NO2 trong khu vyc
nghién citu vao thdng 1 (hinh 8a) va thdng 7

(hinh 8b). Tir hinh v& ta thdy, ndng d3 cdc chat
khi dwge phdt tin xa hon va gid tri ndng d6

IM.OSSIF
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ngay 13/1/2003
T-00 7:00

cling 16n hon ing vdi thdi ti&t hanh khd (thdng
1) v8i mila mua (thdng 7) cdc chit khi thudng
bi 1dng dong nhiéu hon nén ¢ gid tri ndng dd
va mifc d§ phét tdn cda cdc khi cling nhé hon
$0 vdi cdc thang mia kho.

1000 85

ggegegee

Hinh 8. Phin bé nong dp NO, trung binh thding I (a) thdng 7 (b) theo PA,
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Hinh 9 va hinh 10 cho ta su phin b& ndng
do 6 nhiém cia NO, ng vdi hai trudng hgp
mua déng va mita he, trong cidc phudng én
PAlva PA2.

Hinh 10 cho thdy sy phin b ndng d6 NO,
vao mia déng. Do dnh hudng ciia gié mia
dong bdc nén ndng d6 6 nhiém khdng khi tir
Trung Qudc di dnh hudng dé&n toan bd Mién
Bic Viét Nam vdi gid tri ndng 46 tr 10pg/m?
- 40 ug/m®. Piéu nay ciing gép phan gidi thich
& hon cho hién tugng mua axit § cdc tinh phia
Bic clia Viét Nam, nhiing noi dugc ddnh gid 1a
khong ¢6 ngudn phat thai ddng ké nmmg lai
thuding xuyén xudt hién cdc trin mua ¢6 ham
100.00 85
80.00

10.00

000 1
ugimd 1 100

lgng axit cao, ¢6 ham lugng ldng dong axit
cao vao mua dong [2}, [3], [4]. TY két qud nay
ta khong thdy dugc sy 4nh hudng 1o ring cla
6 nhiém khdng khi 1t Viét Nam dén Trung
Quéc.

Sy phin bd ndng d6 6 nhiém khéng khi vio
miia h¢ dude thé hién qua hinh 10, Qua hinh
vé ta khong thidy duge sy dnh hudng clia lan
truyén & nhiém khéng khi xuyén bién gidi
gifta Trung qudc va Viét Nam rd rang nhu thdfi
ky mita dong. Chi nhitng viing ngay st bién
gidi 12 ¢6 chiu dnh hudng nay nhung gid tri
ndng d9 cling rit nhé khodng dudi 10 pg/m’.

1000 85
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Hinh 9. Phian bé" nong dp NO, trung binh théng 1 khi bé qua s& ligu phdt thdi tit Vigt Nam
(PA1) va khi b6 qua 56 li¢u phdt thdi ciia Trung Quéc (PA2)

100

Hinh 10. Phdn b6 nong dp NO, trung binh thing 7 khi bé qua s6 ligu phdt théi tit Vigt Nam
(PA1) va khi b6 qua sé'ligu phdt thdi ctia Trung Quéc (PA2)
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Pé dianh gid cu thé mitc d6 lan truyén 6
nhiém xuyén bién gidi gifta Viét Nam va
Trung Qudc, chiing 16i di xdy dung bdng ma
trin ngudn thai va noi ti€p nhin nhu (bing 2).
131, {5]

Ma trin ngudn thdi va noi ti€p nhén (bdng

2) cho thdy sy dnh hudng cda lan truyén 6
nhiém xuyén bién gidi giita Trung Qudc va
Viét Nam vao mia dong va miia hé: 2 c6t bén
trdi chi tén clia cdc ngudn phat thai (PAo, PA1,
PA2) trong cdc mia va 4 c6t bén phii cho biét
ty 1& ndng dd cdc chat SO, va NO, tai ndi ti€p
nhan so vdi PAO.

Bdng 2. Ma trgn nguén thdi va noi tiép nhén

Ngutn Phdt thai >0 (%) N0 %)
Vidt Nam Trung Quéc Viét Nam Trung Quéc

PAO 100 100 100 100

Mua dong PAl 57.88 06.08 4898 - 108.87
PA2 40.40 0.24 4440 0.09

PAO 100 100 100 100

Mia hé PAl 470 02.38 1.45 88.13
PA2 95.50 6.77 103.43 11.75

N&u coi ndng d6 cta cdc chit 6 nhiém tai
ndi ti€p nhin khi c6 sy tham gia diy dd cla tit
cd cdc ngudn phat th3i 12 100% ta thiy ring,
vio mda ddng 6 nhiém khdng khi tir Trung
Qudc dnh hudng dé€n Viét Nam rdt 16n 57,88
% d6i véi S0, va 48,98% dai vai NO,, trong
khi d6 su dnh hudng tir Viét Nam dé&n ndng dd
clia cdc chdt 6 nhiém khong khi & Trung Quéc
lai khong déng k€ 0,24% ddi v6i SO, va 0,09%
86 v6i NO, .

Vio mida he¢ Viét Nam it bi dnh hudng clia
gi6 mia ddng bic hon, thay vao d6 13 gié mia
tdy nam va dong nam lai déng vai trd chi dao.
Nén mic 46 dnh hudng ti¥ viéc lan truyén
xuyén bién gidi giita Viét Nam va Trung Qudc
cling c6 sy thay ddi ddng k&, Nbng d6 cédc chat
6 nhi&m khong khi tai Viét Nam c6 ngudn géc
t¥ Trung Qudc chi chi€m 4,70% ddi véi SO,
va 1,45% d8i v6i NO,. Nhung ndng do cdc chit
6 nhi€m tai Trung Quédc ¢6 ngudn gdc it Viét
Nam lai ting 1én ddng k€ so vdi thdsi ky mia
d6ng. Sy déng gbp ciia cdc ngudn phat thai ti

Tap chi Khi tugng Thuy van * Thing 3/2008

Viét Nam dén ndng d6 cdc chat 6 nhiém tai
Trung Qudc 1a 6,77% ddi v6i SO, va 11,75%
d6i v6i NO,.

Qua k&t qua nghién cifu ta thiy c6 mot diéu
hoi bt thudng ddi véi NO,. Vao mia dong khi
khdng c6 sy tham gia clia s& liéu phat thai. tiY
Viét Nam, gid tri ndng dd NO, tai Trung Qudc
lai 16n hon so véi trudng hgp ¢ day du sb ligu
phat thdi cla tdt cd cdc qudc gia trong khu vife
(108,87%). Piéu nay ciing xy ra tudng ty doi
vdi NO, vao thei ky mia he § Viét Nam, gid
tri nay cling 13 103,43%. Diéu niay c6 thé do
dnh hudng clia cdc qud trinh quang hod trong
khi quyén giy ra.

4. K&t ludn

K&t qua nghién cttu cho thay chiing ta ¢6 thé
sit dung md hinh chat lugng khong khi da quy
mbé CMAQ nghién citu lan truyén 6 nhiém
khong khi xuyén bién gidi cho Viét Nam.

K&t qua nghién citu ciing chi ra ring, vao
mia ddng khodng 40% - 50% ndng do cdc chat
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6 nhiém & Mién Bic Viét Nam c6 ngudn gdc  s6 khoa hoc nhiim dénh gid lan truyén 6 nhiém
ti Trung Quéc. khong khi xuyén bién gidi" duge hd trg bdi BO
Khoa hgc va Cong nghé va do Vién Khoa hoc

Bai bdo nay dua trén k&t qua nghién cdu - - " :
Khi tugng Thuy van va Moi trudng thuc hién.

ciia dé tai nghién ctfu co bdn "Nghién citu co
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