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UNG DUNG PHUONG PHAP MONTE-CARLO PE UOC LUQNG SAI SO TRONG
KET QUA MO PHONG CHAT LUQNG KHONG KHi: AP DUNG CHO TRUONG
HQP THANH PHO HO CHiI MINH

Hb Quéc Bi“mg
Vién Mbi Truong va Tai Nguyén, DHQG — HCM
(Bai nhdn ngay 31 thang 08 nam 2010, hoan chinh sia chita ngay 23 thang 03 nam 2011)

TOM TAT : O nhiém khéng khi di va dang la méi de doa dén sirc khée ciia hang triéu ngueoi tai
TP Hé Chi Minh (TP HCM) do phat thdi cdc chdt 6 nhiém & mikc cao. Céc nghién ciru chi ra rﬁng hon
90% tré em & dg tuéi dudi 5 tuéi & TP.HCM bi bénh lién quan dén dwong hé hdp. Muc tiéu ciia nghién
cieu nay la: (1) nghién cieu sw hinh thanh cia cac dam khéi 6 nhiém trong thoi ky 3 ngay vdo thang 2
nam 2006 va (2) wée heong sai s6 trong cdc két qua ciia mé phong chdt lwong khéng khi cho TP.HCM.
Két qua nghién cieu chi ra rang chim khéi Ozone (Os) hinh thanh & phia tdy bdc ciia thanh pho. Mgt
kich ban giam thiéu 6 nhiém khong khi da dwoc nghién cieu dé givp chinh quyén dia phwong dwa ra
quyét dinh dé quan Iy chat heong khéng khi tai TP.HCM. Pé dwa ra cic quyét dinh c6 gid tri khoa hoc
cao, ching 6i da woc heong sai sé trong qud trinh mé phong chat lwong khéng khi. Phiwong phdp
Monte-Carlo dugc sir dung dé woc lwong sai s6 trong nghién ciru ndy. Két qud ciia kich ban giam thiéu
bao gom tinh todn sai s6 chi ra rang néu chinh quyén dia phicong thue hién theo ké hoach kiém soat khi
thdi da dé ra: vao nam 2020, nong d Os sé giam dén 30% so véi mikc Oz hién nay.

Tir khéa: Phuong phdp Monte-Carlo, mé hinh héa, TP Ho Chi Minh, giao théng, kich ban, sai

1. GIOI THIEU

Thanh phé HS Chi Minh (HCM) c6 dién
tich 14 mot ving d6 thi nang dong. Gidng nhu
nhiéu thanh phd khac, dan sé va kinh té ting
truong rat nhanh. Dan s cta thanh phd la
7.123.000 (nim 2009) va ty 1é ting dan s cua
TP HCM 1la 3,5% / niam (Du, 2009). Téc do
tang truong kinh té ciia TP HCM la 12,0% -
12,5% / nam trong thoi ky 2006-2010 (HIDS,
2007). Viée tang dan sé dan dén su gia ting s6
luong xe trong thanh phd. Xe gén may la

phuong tién giao théng chinh & TP HCM

(2.895.831 xe gin may nim 2006). Viéc ting
trueong kinh té nhanh chong kéo theo viée thanh
lap thém cac khu cong nghiép va cac nha may.
Hién nay c6 khoang 28.500 nha may trong
thanh phd. Hoat dong giao thong va cong
nghié¢p tai Tp.HCM da thai ra mdt lugng 1on
cac chét 6 nhiém khong khi vao bau khi quyén.
Chét luong khong khi Tp.HCM da va dang bi 6
nhiém, n@)ng do céc chét 6 nhiém nay da vuot
qué tiéu chudn Viét Nam (HEPA, 2006) nhu
cac chét téng bui lo limg (TSP), PM10, NO, va
0; (Nguyen, 2002; HEPA, 2006). Nong d6 Os,
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SO,, NO, va PM10 do dac 6 cac tram quan tric
ven duong thudng xuyén vuot qua tidu chudn

Viét Nam (HEPA, 2006). Vi du, néng do NO,

tai cdc tram quan tric ven dudng trong nim
2006 (Hinh 1) thuong vuot qua tiéu chuan Viét
Nam (0.2mg.m™).

0.6 +

05 + T

0.4 +

0.3 +

mg.m?

0.2 +

NO,

DTH-DBP HXANH PLAM ANSUONG GOVAP

HTTP-NVL'

Hinh 1. Nong d6 trung binh 24h ciia NO, tai 6 tram quan tric (DTH_DBP, HXANH, PLAM, ANSUONG, GOVAP
va HTP_NVL). Tiéu chuin Viét Nam d6i véi NO, trung binh 24h 13 0.2 mg/m’. (Nguon: HEPA (2006)).

O nhiém khoéng khi anh huwéng rat nghiém
trong dén sirc khoe cua hang tridu ngudi vi phai
tiép xtc voi ndng do cao cic chit 6 nhiém doc
hai (TSP, PM10 va O5). C4c nghién ciru vé& mbi
quan hé gifta 6 nhiém khong khi va strc khoe
(Le et al 2008) cho théy hon 90% tré em dudi 5
tudi & TP.HCM mac céc bénh khéc nhau lién
quan dén dudng ho hip. Vi vay viéc cap bach
hién nay 13 nghién ctru thyc trang 6 nhiém va
thiét ké cac chién lwoc tét nhit dé giam bét
luong phat thai. Rat kho ap dung cac cong cu
do dac va kiém soat 6 nhiém dé dé xuit céc
bién phap giam phat thai vi: (i) cac phuong
phap nay rét ton kém va (ii) cac qué trinh tham
gia vao viéc hinh thanh cac phan tng quang
hoa trong khi quyén rit phic tap va khong
tuyén tinh (Martilli, nim 2001, Clappier,
2001). Cho dén nay chi c6 cac mé hinh sb hoa

moi c6 thé dap tmg va bao gdm cac qua trinh

nay. St dung cic md hinh s héa giup cho
ching ta hiéu dugc dién bién 6 nhiém ciing nhu
kiém tra cac kich ban giam thiéu khac nhau
(Clappier (2001); Rappengliick et al 2003).
Muyc dich ctia nghién ciru nay la nghién
ctru su hinh thanh cta chim 6 nhidm trén thanh
phd va udc luong sai sb trong cac két qua cua
md phong chit lugng khong khi cho TP.HCM
dé nghién ctru cac chién luge giam b6t 6 nhiém
khac nhau cho thanh phé. Pé dat duoc muc
dich ciia nghién ciru nay, rat nhidu dir lidu da
duogc thu thap va do dac dé chon khoéang thoi
gian mo phong chit luong khong khi. Chon
thoi ky cho viéc mo phong chat lugng khong
khi cho khu vic Tp.HCM phu thudc vao didu
kién khi twong va mic d6 6 nhiém cao. Thu
nhét, phéan tich sb lidu do dac va thu thap )
lidu dé chon thoi ky mé phong, théng ké phat
thai (TKPT), m6 ta cac mo hinh dugc st dung
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trong nghién ciru nay. Thir hai, giéi thiéu
phuong phap Monte-Carlo va tng dung chiing
dé tinh toan sai sb trong mé hinh hoa. Thir 3,
trinh bay céc két qua cuia mé phong chét luong
khong khi ¢6 sir dung 100 mo phong MC dé
tinh sai sé va chién luoc giam thiéu 6 nhiém
dén nam 2020. Cubi cing, 1a két luan va cac
van dé can nghién ctru thém.
2. DU LIEU VA MO TA MO HINH

2.1 Do dac

Nghién ctru nay sit dung cac két qua do
dac ctia Vién Moi Truong va Tai Nguyén (IER)
va Chi Cuc bao v¢ moéi truong TP.HCM
(HEPA). Céc thong sé khi twong bao gdm gid,

nhiét d9, d6 4m, birc xa mat troi va ap suit. Cac

MaeTy 18: 1:10.000.000
= Condao

chét 6 nhim dugc do dac bao gém SO,, PM10,
05, NO, va CO. (Hinh 2). Trong sb cac tram
quan tric chit lugng khong khi ndy c6 nim
tram do khong khi xung quanh (theo doéi PM10,
SO,, NO,, CO, 03) va bén tram ven duong
(theo ddi PM10, NO,, CO, O5). Céc sb liéu khi
tuong tai Tram TSN (S&n bay Tan Son Nhét)
dugc quan ly béi Trung tdm DPai Duong va Khi
quyén Quéc gia My (NOAA, 2006). Cac tram
cia NOAA cung cp dir liéu khi tuong theo
chiéu cao cua nhiét do, toc do gi6 va hudng gio
mdt 1an mdi ngay (luc 7h00). Tram nay ciing
do nhiét do bé mat va gié ¢ do cao trung binh

12 19m so v&i mat dat.

Hinh 2. Ban db bén trai 13 vi tri cia Viét Nam. Ban d0 bén phai 1a vi tri cac tram quan tréc khi tuong va chét lugng
khong khi. 5 tram ven duong (1. DO; 4. TN; 6. HB; 7. BC; 9. TD) va 4 tram khong khi xung quanh (2. ZO; 3. TS;
5.D2; 8. QT). Tram quan tric khi twong tai TSN (tram sé 10). Thanh phé H6 Chi Minh c6 toa 6 10°10' —
10°38' Béc va 106°22' — 106°54' Dong. (Ngudn: thur vién IER-VNU).

2.2. Chon thoi ky mo phéong
S liéu quan tric chét lugng khong khi tir
nam 2002 dén ndm 2006 tir c4c tram quan tric

trén dugc phén tich dé chon ra thoi ky mé hinh

hoa. Thoi ky tir ngay 6-8 thang 2 ndm 2006 da
duogc chon cho giai doan mo hinh hoéa vi hai ly
do: (i) thuoc mua kho khi nhiét 46 va buc xa

mit troi rat manh, (ii) ddy 1a mot trong nhimg
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thoi ky 6 nhiém nhat trong nam 2006. Tai TP
HCM, cac nSng d6 NO,, CO trong cac khu dan
cu thuong thap hon tidu chuin Viét Nam. Tuy
nhién, buc xa mat troi rit manh tai TP.HCM.
Do d6, ¢6 cac chét 6 nhidm th cép sinh ra &
ndéng d6 cao (nhu: O,) thuong xuyén dugc
quan sat thiy. Vi vay, nghién ciru ndy tip trung
dé mo6 phong su 6 nhidm cua so cAp va cac chét
6 nhi®m thw cip biang cach s dung mé hinh
chat lugng khong khi.

2.3.Théng ké phat thai

Chi tiét vé TKPT cua TP.HCM dugce hién
boi nghién ciru khac (Bang, 2010). Pugc sir
dung 1am d4u vao cho cac mé hinh chat lugng
khong khi. Cac TKPT dugc tinh cho mdt ngay
lam viéc thudc thang 2 nam 2006 véi do phan
giai thoi gian 1a mét gio va d6 phan giai khong
gian 12 1 km x 1 km. TKPT cho giao thong
duong b, nghién ctru trén da sit dung mo hinh
EMISENS (Bang, 2010). M6 hinh EMISENS
1a mot phuong phap méi dé tinh phat thai giao
thong bang cach sir dung hai phuong phap tiép
can “top-down” va “bottom-up”. DSi v6i cac
ngudn phat thai khac (cong nghiép, dan cu va
sinh hoc), cac dit li¢u d8é tinh toan TKPT bi han
ché, do d6 nghién ctru trén da s dung phwong
phap tiép can “top-down” dé tinh toan TKPT.

2.4. M6 ta md hinh

Mb hinh chat lugng khong khi dugc sir
dung cho nghién ciu nay la TAPOM
(Transport and Photochemistry Mesoscale
Model) (Martilli et al 2003; Junier et al. 2004).
M6 hinh TAPOM dwoc phat trién tai EPFL,
Thuy Sy (Ecole Polytechnique Fédéral de

Lausanne) va Trung tdm Nghién ciu Moi

truong, Y. Pay 1a mot mo hinh van chuyén va
quang hoa hoc khong gian ba chiéu theo mé
hinh Euler. N6 dya trén phwong trinh can bang
khéi lwong cho cac chit trong khi quyén.
Phuong trinh ndy bao gdém céc yéu t& sau:
khuyéch tan théng dung, nhiéu loan, qué trinh
hoa hoc, sa léng kho, sa léng w6t céc chit 6
nhiém. Cac bién ddi héa hoc dwoc md phong
bang cach sit dung cac thong sb theo co ché
(RACM - Regional Atmospheric Chemistry
Mechanism ) (Stockwell et al 1997), Gong and
Cho (Gong et al. 1993) va mé dun
ISORROPIA (2 new  thermodynamic
equilibrium module for multiphase
multicomponent inorganic aerosols) (Nenes et
al 1998). Céac qué trinh van chuyén dugc tinh
toan bang cac thudt toan dugc phat trién boi
Collella va Woodward (Collella et al 1984).
Sau d6, thuat toan nay gan day da dwoc phat
trién boi Clappier (Clappier et al 1998). Cac
qua trinh quang hoa dugc tinh boi mdé dun
TUV duoc phat trién béi Madronich
(Madronich et al 1998).
3. PHUONG PHAP TiNH SAI SO TRONG
MO PHONG CHAT LUQNG KHONG KHi

Phuong phap Monte-Carlo da va dang
dugc sir dung dé wdc lugng sai sb trong rét
nhiéu nghién ctru vé& chit lugng khong khi (vi
du: Hanna et al., 1998; Sathya., 2000; Hanna et
al., 2001; Abdel-Aziz and Christopher Frey.,
2004). Phuong phap Monte-Carlo dugc ap
dung nhu sau:

Két qua tinh toan cudi cing phu thudc vao

cac tham s6 dau vao khac nhau:

E=f(H,,..H))
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Véi H, la cac tham sé dau vao (i=1, n).
M&i tham sb dau vao H, duoc phan bd xung

quanh gia tri trung binh ﬁi va do léch chudn

O..

Phuong phap Monte-Carlo (Ermakov,
1977) mé phong cho mdi tham s déu vao mot
diy s6 phan bd theo phan bd chuén
(pseudorandom normally distributed numbers)
T7H (c6 s = 1 va gia tri trung binh= 0), T7H
duge ding dé mo phong mot loat cac gid tri

H_.

i

Hk ZE,'-I-T]HO'I.

1
g s A Lo k
Céc gia trj vira dugc md phong & trén H ;

duge dung dé mé phong cac gia tri ciia £ ¥ theo

cong thie: E' = f(H},...H"). Tu d6 tinh

toan gia tri trung binh E va dd léch chuén
0. D¢ léch chuan nay duogc tinh tir phan bd
E*.

Chiing ta c6 thé tinh phan trim do léch

chuin cia o » theo thong thirc sau:

«  o0yx100
fE
DPé cho két qua mo phong chat lugng
khong khi c6 dé tin cdy cao thi két qua mé
phong phai bao gdm khoang sai s6. Sai sb
trong mo phong chit lugng khong khi do cac
s liéu du vao gay ra co thé tinh thong qua do
léch chuén (standard deviation) xung quanh gia
tri d4u ra cia mo hinh (Hwang et al., 1998).

Cho dén nay, phuong phap Monte-Carlo (MC)

1a mot phuong phap rat manh va phu hop dé
tinh sai s6 (Hanna et al., 2000). Dé sir dung
phwong phép nay, diu tién ching t6i di phat
trién mot chuong trinh c6 tén la EMIGEN
(EMlIssions GENerations). Phuong phap MC
duge sit dung trong EMIGEN bao gdm cac
bude sau: (1) mé phong 1 diy s6 ngiu nhién
(random numbers), day s6 nay tudn theo phan
b chuin Gauss; (2) két qua TKPT ldy tir
nghién ctru khac (Bing, 2010) duoc sir dung
nhu théng sé dau vao cho EMIGEN; (3) chay
chwong trinh EMIGEN dé xuit ra 100 ban dé
phat thai khac nhau. Tir 100 ban dd phat thai
nay s& dwoc st dung nhu 1a déu vao cuia mo
hinh chét lugng khong khi TAPOM. K‘ezt\ qua
100 1an chay md phong chat lugng khong khi
theo phuong phap MC nay cho phép chung toi
tinh gia tri trung binh va sai s6 ctia md phong.
Két qua duoc trinh bay trong hinh 3.
4. KET QUA VA THAO LUAN

4.1 két qua md phéng chit lwgng khong
khi

Tram TN
18 +
16 + = Measurements
14+ . .
£ 12 —a— Simulation
Qo
a 10
o 8
O 6
4
6 121824 6 121824 6 12182
FEB 6 FEB 7 FEB 8

a)

Trang 82



TAP CHi PHAT TRIEN KH&CN, TAP 14, SO M1- 2011

Tram D2
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Tram HB
140 + = Measurements
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Q
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d)

Hinh 3. So sanh két qua mé phong (simulation -
dudng nét dam) va ké qua do dac (measurements —
ngdi sao) tir ngly 6 dén 8 thang 2 nam 2006 ddi voi
c4c chat CO (ppm) tai tram TN, NO, (ppb) tai tram

D2 va O; (ppb) tai D2 va HB. Sai sb ciia CO, NO, va

05 duoc tinh tir 100 md phong MC biéu dién boi

1 0 (standard deviation). NO, = NO + NO,.

Két qua mé phong cac chdt é nhiém so cdp

Két qua mdé phong va do dac dwoc trinh
bay trén hinh 3 1a nhiing gia tri trung binh cia
100 mé phong MC. Sai s trén hinh dwoc thé
hién 12 1 o theo thoi gian. Hinh 3 (a) cho thay
sai s6 trong két qua mo phong CO tbi da 1a 1,8
ppm (chiém 34,4% ctia gia tri trung binh) tai
gid cao diém 07h00 — 08h00 ngay 6 Thang 2
nam 2006. Sai s6 tdi thiéu 1a 0,01 ppm (chiém
0,5% cutia gia tri trung binh) dugc quan sat vao
ban dém tir ngay 6 - 8 thang 2 ndm 2006. Hinh
3 (b) cho thiy sai s trong két qua mo phong
NO, tbi da 1a 11,28 ppb (chiém 13% gia tri
trung binh) dong thoi xuédt hién tai gid cao
diém trong ngay. Sai sb tbi thiéu 1a 0,47 ppb
(chiém 5,9% cua gié tri trung binh) dugc quan
sat vao gilra dém.

Két qud mé phong chdt 6 nhiém thir cdp

Két qua giita md phong va do dac Os tai
tram D2 va HB dugc mo ta trong Hinh 3 (c va
d). Néng d6 Os tai tram D2 cao hon tram HB,
boi vi tram D2 ndm gan chum khi 6 nhiém O;
hon tram HB. Két qua mé phong ciing cho thiy
néng d6 O; cao cung vi tri véi Kkét qua do dac,
diéu d6 cho thiy mé hinh mé phong dung vi tri
ciia chim khi 6 nhiém. Chung ta ¢ thé thay
rang tram HB (Hinh 2) ¢6 vi tri gin hon vé
phia nam cua thanh phé so véi tram D2. Diéu
nay xac nhan 1a cac chit 6 nhim dang duoc
van chuyén theo huéng bic va tay bac luc
13h00 ngay 7 thang 2 nam 2006. K&t qua phin
tich sai s trong qua trinh mo hinh héa chat
luong khong khi dugc nghién ciru bang cach
chay 100 mo6 phong MC. Hinh. 3 (c) va Hinh. 3

(d) cho théy mic d§ sai sb coa O, tbi da 1a
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5ppb (chiém 8,6% gia tri trung binh) vao thoi
diém 11h00-13h00 ngay 6 -8 thang 2 nam 2006
tai ca hai tram. Sai sd t6i thiéu cua O; 1a 1ppb
Trueong 6 nhiém O; phdn bé trong khéng gian
Feb 7/2006 1000LT, O3(ppb)

150
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(chiém 15% ciia gia tri trung binh) tai thoi
diém 07h00 — 09h00 ngay 6 - 8 thang 2 nam
2006 tai ca hai tram.

Feb 7/2006 1300LT, O3({ppb)

150

CONTOUR TOPD

(b)

Feb 7,/2008 2000LT, 03{ppb)

150
140
130
120
110
100

Hinh 4. Truong ndng do O (ppb) tai TP.HCM, lic 10h00 (a), 13h00 (b), 15h00 (c) and 20h00 (d), Ngay 7 thang 2

nam 2006 va vi tri cac tram quan tréc. Cac mau séc thé hién néng do cua O;

Hinh. 4 cho thiy chum khi 6 nhidm O,
phét trién vao ngay 7 thang 2 nim 2006. Vao
thoi diém sang sém trong ngdy véi ndng do rat
cao cua NO, dugc luu trit ngay tai trung tam
ctia thanh phd, lam pha huy O; (Hinh 4.a).
Trong khi hinh 4 (b), chi ra ring O; lic 10h00
dang dugc hinh thanh trong thanh phé. Vao luc

nay, cac chét 6 nhidm duoc déy vé phia tay-bic
ctia thanh phé do gio¢ dén tir phia dong-nam.
Hinh 4 (c) chi ra ring cho dén khi 13h00 (birc
Xa mit troi cao nhét) luong tdi da néng do cua
05 duoc tao thanh. Tai thoi diém nay, gié duoc
chia thanh ba vung hoi tu chinh, diéu nay da
chia chum khi 6 nhiém Os thanh hai luéng khac
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nhau. Néng dd cao nhit coa O; dugc hinh
thanh tai thoi diém nay, ngay 7 thang 2 nam
2006, 140 ppb va 150 ppb theo hudng bic va
tdy bic cua thanh phd, twong tng. Tai thoi
diém 20h00, khong co6 birc xa mat troi dén trai
dat, gitp ngin chin qua trinh hinh thanh O; va
thiic ddy qua trinh ph4 hay Os, dic biét 1a &
phia tay béc ciia thanh phd.

4.2. Chién lrgc gizm thiéu 6 nhiém dén
nam 2020

Hon 15 nam qua, nhidu nghién ciu cic
chién luge giam 6 nhidém khéng khi di dugc
tién hanh bang cach sir dung cac mo hinh chat
luong khong khi (Metcalfe et al 2002;. Palacios
et al. 2002; Zarate et al. 2007 va trich dan mot
vai). Két qua trén cho thdy ring vin dé cép
thiét hién nay 1a thiét 1ap cac kich ban giam
thiéu phat thai cho TP.HCM. Trong nhimg nam
gan day, két qua cua giam sat chét lugng khong
khi & TP.HCM d3 chi ra ring cac chit 6 nhiém
thuong xuyén vuot qua giéi han tiéu chuin cho
phép do phat thai tir nguén giao thong (HEPA,
2005; HEPA, 2006). Chinh quyén dia phwong
da bét dau thiét ké mot s6 ké hoach kiém sodt
khi thai d6i v6i giao théng & TP HCM. Ké
hoach duge thiét k& cho nam 2020. Phurong an
kiém soat khi thai nay duoc dat tén 1a “kich ban
giam thiéu phat thai vao nim 2020”. Theo do,
vao nam 2020 chinh quyén TP HCM s& thuc
hién nhiéu hoat dong dé kiém soat 6 nhiém
khong khi lién quan dén ngudn giao thong
dudng bo (Trinh, 2007): (1) kiém soét phat thai
cua tAt ca cac xe (Thing, 2004); (2) 5 tuyén tau
dién ngdm s& dugc hoan thanh vao cudi nim

2020 (Bao du lich, 2008) va (3) chinh quyén

TP HCM s€ dua vao str dung thém 4.500 xe
buyt méi trong thoi gian 2006-2020 (Tuong,
2005).

Phan tich su giam thiéu O; tai cdc vi tri

khéc nhau trong thanh phé

Hinh 5 mé ta mirc giam ndng do O, (E;
¢ phuong trinh 3) so véi nam 2006 va sai s6

cua md phong (0, phuong trinh 4) ¢ cdc vi
3

tri khac nhau (chung t6i xem d¢ 1éch chuén 1a
sai sé). Nhiing gia tri nay duoc tinh tr 100 md
phong MC.

100

i i
Z (037Base case 0372020)

Delta O, = AO; ==
100
©)
v6i i 1a s 1an md phong

Oi

. Basecase 12 00Ng d0 O ciia nam 2006
(nam tham chiéu) cho 14n md phong thir i.
O} 5y, 12 ndng d6 O; clia nam 2020 cho

1An m6 phong thir i.

100 R
D (AC;-AO:)

Standard deviationof O, =o_. =1/
3

99
“4)

vOi: AO; 1a ndng d6 O; khac nhau giira
nim 2006 va 2020 cho 1n mé phong tht i.

Sai s6 16n nhét trong mé phong murc giam
nong do O (GTQ) cling xut hién cing thoi
diém véi muc giam ndng d6 O; 16n nhit
(E3 ) vao lac 12h00 — 14h00 viao mdi ngay.

Néi chung, ndng d6 O; vao nam 2020 thap hon
nﬁ”)ng dd O3 vao nam 2006 khoang tir 10-30%
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» So sanh tai tram MA

81 ——Delta O3
24 | Standard deviation O3

03, ppb

AR R
6 12 18 2

4,,
FEB 6

So sanh tai tram D2

32

28
——+ Delta O3

2 Standard deviation O3

03, ppb

b)

Hinh 5. Nong d6 O; nam 2020 gidm so véi ndng do
05 vao nam 2006 va sai s tai hai vi tri khac nhau
(tram D2 va MA).

5. KET LUAN VA KIEN NGHI

Phuong phap md hinh héa mé phdng qua
trinh quang hoa trong khi quyén dwoc sir dung
dé nghién ctru 6 nhiém khong khi & TP HCM
va sir dung phuwong phap Monte-Carlo dé tinh
sai sb phuc vu cong viéc thiét lap chién luoc
giam thiéu 6 nhidm dd hoan thanh va thanh
cong. Nghién ctru nay da sit dung mo6 hinh khi
trong FVM (dang meso-scale) va md hinh chét

luong khong khi TAPOM. Két qua md hinh

chit lugng khong khi giup chung ta hiéu rd hon
vé sy phan b cac chit 6 nhidm tai TP.HCM.
Chum khi 6 nhiém O, duoc tim thiy & phia tay
béc cua thanh phb. Két qua cia md hinh chét
luong khong khi cho thdy nong d6 O; mo
phong cao hon khoang 2 14n so v6i TCVN. Sai
s6 mo phong duge ude luong bing cach sir
dung 100 mo6 phong MC. Muec sai 50 trong két
qua md phong dugc tim thiy chiém 15% gia tri
trung binh. D& c6 co so kiém sodt khi thai cua
thanh phd trong twong lai, mot kich ban giam
thiéu dwoc nghién ciru bao gdm 100 mé phong
MC. Kich ban cho théy, n6ng d6 O; vao nam
2020 s& giam khoang 10% - 30% so v&i nong
d6 O; hién tai. Chung ta co thé két luan réng 5
tuyén tau dién ngdm duogc dua vao sir dung
nam 2020 gép phdn quan trong dé& cai thién
chit luong khong khi cho TP.HCM trong twong
lai.

Kién nghi: can tiép tuc nghién ctru nhiéu
kich ban giam thiéu khac nhau cho cic thanh
phd nhu: thay thé xe buyt st dung dau diesel
bang xe buyt sir dung khi thién nhién, giam luu
lwong giao thong & trung tAm thanh phd noi
phat thai cao nhat.

Cam on: Chung toi xin chdn thanh cam on
Agence Universitaire de la Francophonie
(AUF) va Swiss Agency for Development and
Cooperation (SDC) da tai tro kinh phi cho
nghién citu nay. Bat biét cam on Giao Sw Alain
Clappier, Tién Si Erika Zarate va Sajjad S-
Hussain da co nhitng thdo lugn va dong gop y
kién quy bau trong qud trinh hoan thién nghién

curu nay.
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APPLICATION MONTE-CARLO METHOD TO ESTIMATE UNCERTAINTIES IN
THE RESULTS OF AIR QUALITY MODELLING: THE CASE OF HO CHI MINH
CITY

Ho Bang Quoc
Institute of Environment and Resources, VNU-HCM

ABSTRACT: Air pollution has deteriorated considerably the health of millions of people in Ho
Chi Minh City (HCMC) due to high levels emissions. It has been showed that more than 90% of
children under the age of 5 years old suffered from different respiratory illnesses in the city. The
objectives of this research include: (1) studying the formation of the pollution plume over the city during
a 3-day episode in February 2006 and (2) estimating uncertainties in the results of air quality
simulations for HCMC. Research results show evidence of the development of a Ozone (O3) pollution
plume in the north-western part of the city. A scenario for reduction of air pollution is studied in this
work to help the local government to make decisions for managing air quality in HCMC. For making a
better-informed decision, the probabilistic estimate for the photochemical model is carried out in this
research. The Monte-Carlo method that is applied in this research for the uncertainty analyses is an
efficient method of producing a probabilistic output from the photochemical model. The results of
abatement strategy showed that if the local government follows the emission control plan: by 2020, the

O; concentration will be decreased by 30% compared to the recent Os concentration.

Keywords: Monte-Carlo method, Air quality modelling, Ho Chi Minh City, road traffic,

abatement strategy, uncertainty analysis.
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