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TOM TAT

Thanh phé Can Tho la mét trong 5 thanh phé
I6n nhdt ca nude, c6 tée dg tang treong kinh té cao
va tdp trung dong dan cw voi 1.251.809 triéu dan,
hoat dong giao thong nhon nhip véi 566.593 xe
mdy va 15.105 xe 0 t6 cdc logi va co hang tram nha
mdy dang hoat dong. Két qua quan tric méi truong
khong khi cho thdy c6 ba thong sé 6 nhiém khong
khi (bui, ozone va tiéng 5n) tai Can Tho dang vurot
mike cho phép ddi véi chat lwong khong khi xung

quanh. Mdc dit vy, hién nay thanh phé Can Tho

chua ¢é mot nghién ciru ndo vé 6 nhiém khong khi,
vi vdy nén chuwa co cdi nhin téng quan vé tinh hinh
6 nhiém khong khi ciing nhw chwa co bién phdp han
ché tinh trang gia tang 6 nhiém cia thanh phé. Muc
dich cua nghién curu nay la thu thap luong phdt thai
khi thai tir hoat ddng ciia cdc nguén: Ngudn diém,
nguon giao thong, nguén dién. Sau do, sir dung
phdt thdi khi thai nhie théng sé dau vao cho mé
hinh lan truyén 6 nhiém khéng khi TAPOM dé mo

phéng tdc dong ciia ozone dén khu viec xung quanh
va nghién cieu ché d ozone tai thanh phé Can Tho.

Két qud nghién ciru thdy rang néng do trung
binh 1 gi¢ cao nhdt cho Ozla 196 pg/m’. So sdnh
VOl quy chudn ky thuat quéc gia vé khong khi xung
quanh QCVN 05:2013/BTNMT trung binh 1 gio thi
O3 ¢6 nong ¢ mé phong xdp xi nguéng cho phép.
Két qua nghién ciru ché ¢ ozone cho thanh phé
Can Tho dé xdc dinh dwoc khu vuc nhay cam véi
VOC I quén Ninh Kiéu va 1 phan phia nam qudn
Binh Thuy, khu vuc nhay cam véi NOy la cdc khu
viee con lai cua thanh phé’ Can Tho. Tir dé xdc dinh
duoc nguyén nhan chinh gop phan lam tang luong
phdt thai VOC tai khu vuc trung tdm thanh ph5 Cén
Tho chinh la xe gdn mdy, lwong phdt thai NO; tai
cdc khu viee con lai ciia thanh phé Can Tho chit yéu
la hoat dong ciia cdc doanh nghiép xay xdt va ché
bién gao. Sau do dwa ra cac dé xudt dé bao vé chat
luwong khong khi xung quanh cho thanh phé Can
Tho.

Tir khod: mo phong chat heong khong khi,hé mé hinh FVM-TAPOM, Thanh phé Can Tho; ché dé ozone

MO PAU

Can Tho cé toa d0 dia Iy 105°13°38" -
105°50°35" kinh do Pong va 9°55°08" - 10°19°38"
vi d6 Béc, trai dai trén 60 km doc bd Tay song Hau,
1a thanh phé tryc thudc trung wong tir nim 2004 va
12 vung kinh t& trong diém cia ving Pdng bing
song Cuu Long (PBSCL). C6 dién tich ty nhién

khoang 1.438,96 km véi tong s6 dan s6 1.251.809
nguoi [1]. Vi vi tri 1a trung tam cia DPBSCL, thanh
phé Cin Tho (Tp. Cén Tho) c6 8 KCN va 1 cum
cong nghiép dang hoat dong cha yéu tap trung tai
cac quan Cai Rang, Binh Thity, O Mén, Thbt Nét.
Ngoai ra hién nay thanh phé co trén 566.593 xe
may va 15.105 xe 6 t6 cac loai [1]. Nhiing hoat
dong noi trén va qua trinh do thi hoa tuy thuc diy
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ting trudng cua thanh phd, nhung da 1am gia tingd
nhiém méi truong néi chung, va dac biét 1a 6 nhidm
khong khi [2].

Két qua giam sat chit luong khong khi ¢ Tp.
Cén Tho nam trong khoang trung binh dya trén quy
chudin QCVN 05:2013/BTNMT va QCVN
26:2010/BTNMT vé chit lwong khong khi xung
quanh va tiéng dn. Két qua quan tric méi truong
khong khi theo trung binh gio tai khu vyc it giao
thong co ham lugng bui lo limg tong s6 264,0
pg/m’, NO, 85,4 ug/m?, SO, 108,3 pg/m’. Tuy
nhién, tai cac khu vuc quan tréc c6 mat do giao
thong cao, ndng d6 cac chit 6 nhidm khéng khi
trong mdi truong xung quanh trung binh SO::
2284 pg/m’, NO,: 168,0 pg/m® va bui: 356,8
pg/m? (cao hon tiéu chudn cho phép QCVN
05:2013 14 300 pg/m?) [3,4]. Ngoai ra, theo két qua
tram quan tric tu dong lién tuc do nén do thi cta
thanh phé c6 nf“)ng d6 ozone cao nhét 13 216 pg/m?3
(cao hon tiéu chudn cho phép QCVN 05:2013 1a
200 pg/m’). Hién nay, c6 ba thong s 6 nhidm
khong khi (bui, ozone va tiéng dn) tai Cin Tho
dang vugt muic cho phép dbi v6i cht luong khong
khi xung quanh theo quy dinh tai QCVN
05:2013/BTNMT, QCVN 26:2010/BTNMT va
WHO. Céc chét khi con lai c6 nong d6 kha cao, gin
dat ngudng cho phép, diéu nay cho thiy ring néu
Tp. Can Tho khéng c6 chién luge hay ké hoach
kiém soat chat lugng khong khi ngay tir by gio thi
trong thoi gian t6i chit lugng khong khi Tp. Can
Tho s& 6 nhim ning nhu cic thanh phd 16n cia
Viét Nam nhu Tp.HCM va Ha Ngi. Vi vay, nghién
ctru: “Nghién ciru xay dung ban dd 6 nhidm ozone
(O3) va ché d6 6 nhidém ozone tai Tp. Can Tho tir
d6 dé xuét giai phap giam thiéu 6 nhidm ozone.”
can thyc hién nhdm dwa ra céc giai phap giam thiéu
6 nhiém khong khi, bao vé méi truong xung quanh
cho Tp. Cén Tho.

Vén @& 6 nhim Os kha phuc tap, day 1a chit 6
nhiém thir cp. O3 sinh ra do phan ng quang hoa
hoa hoc giita cac hop chit d& bay hoi (VOC) va
NOx dudi su hién dién cua anh sang mat troi [5].

Dé nghién ciru ché d6 O3, c6 mot sb phuwong phap
nhu quan tric ndng d6 cac chit so cip NOy, VOC,
vv tir d6 phan tich va danh gia; Hoac sit dung mo
hinh mé phong tinh toan 6 nhiém khéng khi. Hién
nay ¢6 kha nhiéu nghién ctru lién quan dén co ché
6 nhiém Os. Tai thanh phé HO Chi Minh 6 nhiém
Os tai trung tdm thanh phé 1a do VOC sinh ra tir
hoat dong giao thong (chu yéu 13 xe gin may),
ngoai 6 thanh phd 6 nhidm O; 14 do 6 nhidm NOx
tir hoat dong giao thong (xe tai ning dung diu
diesel) va hoat dong cong nghi¢p st dung nang
lugng hoa thach nhu than da, dau diesel [6, 7].
Nghién ciru danh gia 6 nhiém Os cho khu vuc Déng
Nam A bao gém Viét Nam bang cach sir dung hé
mo6 hinh MMS5-CMAQ [8]. Nghién ctu Gng dyng
mé hinh MM5-TAPOM dénh gia chit NOy va ty
18 H,0, /HNO3, 03/NOz va VOC dé chi ra mtrc do
6 nhiém Os tai thung liing Chamonix, Phap [9].
Nghién ciru danh gia co ché 6 nhiém Os cua tac gia
Erika cho thanh phé Bogota, Colombia ciing sir
dung hé mé hinh FVM-TAPOM, két qua cho thiy
rang ti 18 VOC/NOx c6 lién quan véi ti 1¢ san xuét
tirc thoi ctia O3. VOC va NOy ¢6 thé thay dbi rat
nhiéu theo thoi gian va theo hudng gio trong khu
vuc ma ozone dwoc tao ra(chi tiét phuong phép nay
trinh bay trong muc phuong phép nghién ctru ché
d6 O; ctia bai bao nay) [10].

Vi vdy, muc dich cua nghién ctu nay la (i)
Tinh toan lugng phat thai khi thai tir hoat dong cta
cac ngudn: ngudn Diém, ngudn Giao thong va
ngudn Dién; (ii) Sau d6, két qua phat thai khi thai
cung voi két qua mé phong khi twong tir mé hinh
FVM duoc st dung nhu thong sé ddu vao cho mo
hinh lan truyén 6 nhiém khong khi TAPOM dé mo
phong tac dong cua ozone tai Tp. Can Tho dén khu
vic xung quanh va ddng thoi nghién ctru ché do
ozone, (iii) Két qua cia md hinh méd phéng tc
dong va nghién curu ché d6 ozone dugc su dung dé
dua ra céc giai phap giam phat thai cho thanh phd.

PHUONG PHAP
Kiém ké khi thai
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Hién nay, trén thé gidi co nhiéu phwong phap
khac nhau dé tién hanh kiém ké phat thai cho céac
ngudn: ngudn diém, ngudn giao thong, ngudn dién.
Tuy nhién mdi phuong phap phu thudc thdi gian
thuc hi¢n, khd nang tai chinh va nang luc khac
nhau. Chang han nhu ddi véi ngudn diém Cong
nghiép, phuong phap giam sat phat thai lién tuc doi
hoi dir liéu do dac lién tuc tur nguén thai. Pay la
phwong phép tét nhit dé kim ké phat thai cho
ngudn Cong nghiép, tuy nhién do han ché vé ngudn
nhan lyc va tai chinh nén rat kho thuc hién. Trong
khi d6, cac phuong phéap kiém ké khac thi doi hoi
it dit liéu dAu vao hon. Vi vay, cac phuong phép co
thé dwoc thay ddi tiry theo dir lidu co duge. Trong
mot s6 truong hop, viée kiém ké phat thai co thé
dugc phat trién bing cach sir dung dit liéu ngoai
suy [2]. Trong nghién cuu nay, nhom nghién ctu
sir dung mot cach tiép can hop 1y dé thue hién kiém
ké khi thai cho Tp. Can Tho.

Nguéon diém

Dbi véi ngudn diém, nhom nghién ciru sir dung
céc hudng dan kiém ké khi thai cing nhu hé s6 phat
thai ciia US EPA - AP 42, EMEP/EEA air pollutant
emission inventory guidebook-2013 va IPCC nam
2006 [13].

Thai lugng phat thai cia ngudn diém dugc tinh
béng cong thirc:

E = AR x EF x (1 — ER/100) (1)

Trong d6: E: Mtrc d§ phat thai (kg/nam); EF:
Hé s phat thai (kg/tin); AR: Nang suit san phim,
(tin/nam); ER: Hiéu sudt cia hé théng xir 1y 6
nhiém (%).
Nguon giao thong

Trong khuén khd nghién ctru nay, nhém
nghién ciru thyc hién kiém ké phat thai cac ngudn:
Giao théng dudng bd, Cang bién va Hang khéng.
Nhom nghién ctru da str dung cac phuong phap sau
dé tinh toan thai lugng phat thai tir ngudn giao
thong: phuong phap mé hinh toan EMISENS d6i
véi hoat dong giao thong duong bg; phuong phap
cua Co quan Bao vé Moi truong Hoa Ky - US EPA

[12] dbi v6i cang bién; sb tay hudng din kiém ké
phat thai nam 2013 [13] dbi véi cang hang khong.
Dbi véi ngudn giao thong dwdng bo, phat thai
duoc tinh toan béng mo hinh EMISENS, mé hinh
nay tinh toan phat thai ciia ngudn giao théng dudng
bd dua vao 3 loai phat thai [10] theo cong thurc:
E=F +FE_, , +FE 2

hot cold evap

Dbi v6i cang bién, nhém nghién ciru tién hanh
thu thap sb lidu bing cc bang ké khai phat thai tai
cang Hoang Diéu, dir liéu thu thép bao gém: tén
cia tau bién (OGV), ngay dén, ngay khoi hanh,
danh muc hang hoa (container, RORO, kién hang,
v.v.), GRT, DWT, ning luong, v.v. Mot s6 dir liéu
thu thap dwoc trong qua trinh phong van nhu thoi
gian va tde d0 cua RSZ, thoi gian va tdc do cua ché
d6 Maneuver, thoi gian va tde do, v.v.

Sau d6 st dung cac cong thirc sau dé tinh toan
phat thai:

Déi véi tau bién:

E=P x LF x A x EF A3)

Trong d6: E: Luong phat thai (g), P = Cong
suét may chinh (kW), LF: H¢ s tai dong co chinh
(%), A: Thoi gian hoat dong (gio), EF: Hé sb phat
thai (z/kWh). Hé sé phat thai dugc tham khao tir
huéng dan ctia Co quan Bao vé Mbi truong Hoa
Ky [5].

Hé sb tai cua dong co chinh dugc tinh béng
cong thirc:

LF = (AS/MS)? (@)

Trong do: LF: HE s tai ca dong co chinh; AS:
Téc do thyc té (hai ly); MS = Téc do téi da (hai Iy).

Déi vé6i thiét bi bde d& (CHE):

E=NXxPxLFx A xEF )

Trong d6: E: Luong phat thai (g), P = Cong
sudt may chinh (kW), LF: H¢ s6 tai cua dong co
chinh (%), N: s6 thiét bj; EF: Hé sé phat thai
(g/kWh); A: Thoi gian hoat dong (gio).
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Pbi voi cang hang khéng, cac dir liéu quan
trong duoc thu thap 14 sb lugng may bay ha canh
va cét canh tir sdn bay. Chiéu dai cua dwong bing.
Dit liéu vé c4c loai may bay, sé chuyén bay, s lan
cét va ha canh trong nam va cac thong tin lién quan
dugc thu thap tir san bay va S¢ Giao thong van tai.
Hé sb phat thai dwoc liy tr muc 1.A3.a
EMEP/EEA cho hang khéng. Kiém ké khi thai tir
hoat dong may bay dugc udc tinh chi trén duong
béng khi cét canh va ha canh (chuyén bay). Ty 18
phat thai (tAn/nim) da dugc ude tinh tir s6 lugng
chuyén bay mdi nim va hé sé phat thai (kg/chuyén)
cho timg loai mdy bay.

Ngué‘n dién

Ngudn dién gay phat thai nhu: dun ndu ho dan,
nha hang, cay xang, hoat dong dbt rom ra, cong
trinh xay dung, co s¢ san xuét nhé 18, cac co sd in
4n, co so stra chita 6 0 xe may, co sO phun son. H¢
s6 phat thai dugc 14y tir s tay huéng din kiém ké
khi thai ndm 2013 va tir uy ban lién chinh phu vé
bién dbi khi hau [13].

Thu thp s6 li¢u quan tric 6 nhiém khong khi

Hién nay, Tp. Cén Tho ¢6 mot tram quan tric
khong khi tu dong, lién tuc dugc xay dung lép dat
tai nut giao théng IC3 cau Cin Tho [3]. S6 lidu
quan tric nay s& dwoc sir dung cho viéc kiém dinh
mo hinh FVM va TAPOM.

M5 hinh md phéng khi twong FVM

Mo hinh khi twong FVM (Finite Volume
Method) [9] duoc xdy dung boi Truong Pai Hoc
Bach Khoa Lién Bang Lausanne (EPFL), Thuy Sy,
1a mé hinh Eulerian khéng gian 3 chiéu, st dung
dia thé theo 6 ludi voi do phan giai thé tich gigi
han. M6 hinh FVM 14 mé hinh ri khép kin, hé
phwong trinh ctia mé hinh nay bao gdom cac phuong
trinh dong luong; phuong trinh lién tuc; phuong
trinh bao toan nhiét 4m va cac phuong trinh dong
nang rbi va khuéch tan nang lugng rdi. Piéu kién
ban du va diéu kién bién cho mé hinh duoc léy tr
san phfim cta md hinh dy bao toan ciu NCEP hodc
tir cac mo hinh qui mé vira. San phdm cua mé hinh

bao g@)m cac thong sb khi tuong nhiét do, do am,
ap suit, .. .thong lugng nhiét am, cac dic trung
r6i,...trén nhiéu muc. Dé phan anh duoc chi tiét
anh huong ctia mat dém do thi toi cac yéu td khi
tuong trong 16p bién ciling nhu dén qua trinh lan
truyén 6 nhidm, ky thuat ludi 16ng dugc st dung dé
tinh didu kién bién va diéu kién ban diu trong qué
trinh mo6 phong.
Mé hinh mé phéng lan truyén 6 nhiém khong
khi TAPOM

Mo hinh TAPOM (Transport and Air Pollution
Model), dugc xdy dung bdi PAS - EPFL - md
phong qua trinh chuyén héa cac chit 6 nhiém
khong khi trong khi quyén. Pay 13 mé hinh van
chuyén va quang hoa hoc khong gian ba chidu theo
md hinh Euler. M6 hinh chit lugng khong khi 1a
cong cu toan hoc mod ta qué trinh van chuyén,
khuéch tan va chuyén hoa cac phan tng hoa hoc
clia cac chat 6 nhidm trong khong khi. M6 hinh
TAPOM la mot trong nhitng md hinh dugc tng
dung kha nhidu nude ¢ khu vuc Chau Au nhu Thuy
Sy, Tay Ban Nha, Phép, Italia... khu vuc Nam M§
nhu Colombia, Mexico va ca cac nudc dang phat
trién nhw & Viét Nam [6, 7, 10].
Kiém dinh va hi¢u chinh mé hinh FVM —
TAPOM

Mo hinh moé phong khi twugng FVM dugc hig¢u
chinh nhu sau: M6 hinh mo phong khi tuong FVM
da chay 4 ngay tir 28 dén 31/10/2015, mé hinh chay
trudc moét ngay so véi ngay du kién mé phong dé
loai b6 sai s6 s6 hoc. Két qua thd tir mé hinh FVM
duoc so sanh gia tri do dac tai tram quan tric Cai
Réng sau d6 hi¢u chinh lai dé cho ra bo sb lidu hidu
chinh. Céc s liéu hiéu chinh mé hinh 1a nhiét do
bé mat dat va d6 4m khong khi 16p bé mat dat. Pay
la cac thong s6 cin hiéu chinh duoc nhém phat
trién mé hinh FVM dé nghi [7]. Tir bd s6 lidu hiéu
chinh nay s& chay m6 hinh m6 phong khi tuong
FVM cho thoi gian cdn mé phong. Két qua tir md
hinh FVM nay ciing dugc so sanh vdi gia tri do dac
tai tram Céi Ring dé kiém dinh lai mé hinh (théng
qua hé sé trong quan R?).
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Sau khi md hinh dugc hi€u chinh véi b thong
s6 phu hop nhét, nhém nghién ctru tién hanh chay
md phong khi twong, két qua tir mé hinh FVM dé
lam dau vao cho mé hinh TAPOM, két qua mod
phong ciing dugc kiém dinh lai dé dam bao tinh
chinh xac cia md hinh FVM, dir li¢u khi tuong tir
ngay 29/10/2015 dén 31/10/2015 dugc lya chon vi
thoi gian nay c6 ddy da sb liéu quan tric nhiét do
va truong gio.

Phuwong phap nghién ciru ché dd ozone

Str dung phuong phap mé hinh hoa dé nghién
ctru quy luat ciing nhu ché d6 sinh ra ozone tai Tp.
Can Tho. Mb hinh 4p dung 1a FVM-TAPOM nhu
sau:

Khao sat ché do ozone: Tir két qua mod phong
lan truyén cac chit 6 nhiém khéng khi, xac dinh
khu vuc co n(‘3ng d0 ozone cao, tién hanh xay dung
c4c kich ban giam thiéu NO, va VOC nhim giam
ndng d6 ozone. Ti 16 VOC/NO; ¢6 lién quan véi ti
1¢ san xuét tirc thoi ciia ozone, ozone trong khong
khi 13 két qua ctia qua trinh quang hoa va hoat dong
clia cac phuong tién giao thong trong nhidu gi¢s
(thuong 14 vai ngay), VOC va NO, c6 thé thay d6i
rat nhidu theo thoi gian va theo hudng gio trong
khu vie ma ozone duoc tao ra.
O,

10.

\0. emission rate
N

3.16 Y A

\

D16 '™

1. 5.16 10. 31.6
VOC emission rate

100.

Nguon:Sanford Sillman, 2003 [12].
Hinh 1. DPuong dong mirc nong d6 ozone 1a mot ham
cua phat thai NOx (truc tung) va VOC (truc hoanh).
Theo Hinh 1: truc hoanh la néng d0 cua VOC,
truc tung 14 ndng do cia NOy trong mdi trudng
khéng khi xung quanh. Duong nét lién bén trong 1a
dudng ddng muc ndng do ozone .

Theo d6, khu vuc phia trén duong nét dut 1a
khu vyc nhay cam véi VOC, nghia 1a néu giam
ndng d6 NO; va giit nguyén ndng dé6 VOC thi ndng
dd ozone s& tang. Vay dé giam ndng do ozone
trong khu vuc c6 tinh chit nhu khu vuc nay thi
chiing ta phai giam ndng d¢ VOC.

Khu vyce phia dudi duong nét dat 1a khu vuc
nhay cam véi NO;, nghia 1a néu giam ndng do
VOC va giit nguyén ndng d6 NOx thi ndng do
ozone s& tang. Vay dé giam ndng do ozone trong
khu vuc ¢6 tinh chit nhu khu vuc nay thi ching ta
phai giam ndng d6 NOx.

Tir Iy thuyét trén, nhom xay dung kich ban
nghién ctru ché d6 ozone theo thir tu nhu sau:

- Chay mé phéng cho trudong hop thyc té
(goi la truong hop 1~ [03]Y).

- Chay md phong cho truong hgp giam
30% NOx (goi 1a trudng hgp 2~ [O3]?).

- Léy két qua ozone truong hgp 2 trur truong
hop 1: [03]? - [05]' = a.

« Néu a > 0 thi d6 1a khu vyc phia trén duong
nét dat trén Hinh 1 (ldc nay goi d6 1a khu vuc 1),
ltc do phai tap trung giai phap giam VOC thi méi
c6 kha nang giam ozone.

« Néu a < 0 thi d6 1a khu vyc phia duéi duong
nét dut trén Hinh 1 (luc nay goi d6 1a khu vuc 2),
ltc d6 ta phai tép trung giai phap giam NOy thi méi
¢6 kha nang giam ozone.

KET QUA

Sau khi tién hanh phan loai ngudn thai, tinh
toan sd lugng mau can diéu tra, khao sat thuc té va
tién hanh tinh toan phat thai timg ngudn. Két qua
tinh toan thai lvgng phat thai cta timg ngudn nhu
Bang 1, Két qua tinh toan phat thai nay s& lam dau
vao cho mo6 hinh TAPOM, phuc vu m6 phong va
nghién ciru ché d6 ozone:
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Bang 1. Tong luong phat thai khi thai tai Tp. Can Tho ndm 2015

Tdng lugng phat thi (tin/nam)

Ngué)n .
NOx CO SO, NMVOC | Bui CO, CH4
Ngudn giao thong 4.983 315.131 | 855 127.351 666 334.665 3.021
Ngudn diém 3.168 16.442 719 71.147 15372 | 1.274.736 | 320
Ngudn dién 2.201 88.283 159 8.899 9.370 1.355.959 | 20.933
Tong 10.352 | 419.856 | 1.733 207.398 25.408 | 2.965.360 | 24.273

Két qua hiéu chinh va kiém dinh mé hinh FVM

Két qua mo phong duoc so sanh v6i két qua quan tric tai tram Cai Ring. Két qua kiém dinh mé hinh

y =0.6957x + 9.5265
R =0.8864

nhu sau:

35
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5

M6 phéng °C
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tric °C
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Hinh 2. Két qua kiém dinh mé hinh FVM: Tuong quan nhiét do

40

Vantéc gio (m/s)
O = N W b U1 O N 0
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gio (h)
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Hinh 3. Két qua kiém dinh mé hinh FVM: So sanh van téc gié giita md phong va quan tric
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Két qua md phong nhiét do va van tdc gio tir
mo hinh FVM so véi gié tri quan tric tai tram Cai
Ring (Hinh 2 va Hinh 3) 14 kha twong ddng nhau,
v6i hé sb trong quan nhiét do 1a R? = 0.88 va sai
s6 trung binh d6i véi van tbe gi6 1a MB = - 0,2 m/s
(tiéu chuén < + 0,5 m/s). Nhu vay, md hinh FVM
md phong kha tdt diéu kién khi trong khu vyuc TP.
Cén Tho va thich hop dé 1am dau vao cho mé hinh
TAPOM.

Két qua hiéu chinh va kiém dinh mé hinh
TAPOM

Két qua md phong khi tugng tir mé hinh FVM
clng voi théng ké phat thai cac ngudn dugc s
dung lam d4u vao cho mé hinh TAPOM, mé hinh
TAPOM ciing dugc chay 4 ngay tir 28 dén 31 vao
thang 10 ndm 2015. Két qua kiém dinh mé hinh
TAPOM duogc thé hién trong Hinh 4 va Hinh 5.
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20
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0 20 40 60

y=0.8141x - 0.8764
R =0.761

80 100 120 140 160

Quan tric (ng/m3)

Hinh 4. Két qua kiém dinh md hinh TAPOM: Tuong quan ndng d¢ ozone giira md phong va quan tric
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Hinh 5. Két qua kiém dinh md hinh TAPOM: So sénh ndng d6 ozone giita md phéng va quan tric
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Xay dung bin db 6 nhiém ozone

Két qua mdé phong O; theo gid trong ngay
30/10/2015 trén Hinh 6 chi ra ring quan Ninh Kiéu
va mdt phin phia Nam quan Binh Thiy c6 ndng
d6 O3 cao nhét 1 vao lac 13 gio, c6 ndng do 196
pg/m?, so sanh v&i quy chuin ky thuat qudc gia vé
khong khi xung quanh QCVN 05:2013/BTNMT

ndng do O3 trung binh 1 gio 1a 200 pg/m? thi két
qua nay x4p xi cham ngudng quy dinh. Vi vay,
ngay tir bay gio néu TP. Can Tho khong khong co
ké hoach thyc hién cac bién phap giam thiéu 6
nhiém thi trong vai nim t6i ndng do ozone tai day
rét ¢6 thé s& vuot ngudng quy dinh.

Chii giai
—Ranh gioi quan (huyén)

Ty 16:1:30.000
W —

— — —
024 8 12 16 20 24 28 32

Hinh 6. Két qua nghién ciru ozone, thang don vi ndng d6 theo mau cé don vi 1 ppb

_ &

)

V.

\ |

Chu giai
—Ranh gi¢i quin (huyén)

Ty 1. :50.000
(rim— m— m— m— ] Ometors
2¢ & 12 18 20 2 28 32

ou,

Hinh 7. Bin d6 mo ta hé sb a, thang don vi ndng d6 theo mau c6 don vi 1a ppb
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Két qua tinh toan ché d§ 6 nhiém ozone

Két qua nghién ctru ché d6 ozone dugc trinh
bay trong Hinh 7. Theo do:

Khu vuc ¢6 hé sé a> 0 (khu vue 1) 1a khu vie
quan Ninh Kiéu va mot phin phia nam cua quén
Binh Thuy. Chtng té khu vyc trung tim Tp. Can
Tho ozone cao 14 do ndng d6 VOC cao.

Khu vuc c6 hé sba<0 (khu vyc 2) 1a khu vuc
con lai cia Tp. Can Tho. Chimg té khu vire khong
phai trung tim Tp. Can Tho ozone cao la do ndng
d6 NOx cao.

Giai phap giam thiéu 6 nhiém cho Thanh phd
Cin Tho

Vi khu vuce ¢6 hé s6 a> 0 (khu vuc 1) 1a khu
vie quan Ninh Kiéu va mét phin phia nam cua
quéan Binh Thuiy. Ching té khu vyc trung tdm Tp.
Cén Tho ozone cao 1a do ndng d6 VOC cao. Tai
trung tim Tp. Can Tho chii yéu 1 hoat dong giao
thong sinh ra VOC. Trong do theo bao cao kiém
ké khi thai tai Tp. Can Tho nam 2015 [11] thi hoat
dong giao théng chiém 63% téng phat thai VOC,
cu thé 1a ngudn xe gin may chiém 92% trong tong
lwong phat thai VOC ciia ngudn giao thong. Vi vay
giai phap cho khu vuc trung tim Tp. Can Tho 1a
phai giam phat thai tir hoat dong ctia xe gin may.
Mot sb giai phap giam phat thai xe gan may:

Viét Nam cin sém trién khai cong tac kiém ké
khi thai xe gin may, cu thé 13 5 thanh phd 16n truc
thuéc Trung Uong, trong d6 c6 Can Tho. Vi néu
thuc hién duoc cong viéc kiém ké khi thai thi phat
thai khi thai 6 nhiém s& giam 30% [14].

Han ché s6 luong xe gin may, ting sb luong
cic phuong tién giao thong cong cong, khuyén
khich str dung phuong tién cong cong nhu xe buyt.

St dung nhién liéu sinh hoc nhu xdng ES,
Diesel sinh hoc, khi nén CNG...

Vi khu vuc ¢6 hé s6 a < 0 (khu vuc 2) 1a khu
vuc con lai cta Tp. Cén Tho. Chting t6 khu vuc
khéng phai trung tim Tp. Can Tho ozone cao la
do n@)ng do NOx cao. NE‘)ng d6 NOx cao ¢ khu vuce

nay la do phat thai tir ngudn cong nghiép, trong d6
nganh ché bién, san xuit gao phat thai nhidu nhit,
chiém 51 % tong luong phat thai ctia ngudn diém.
Nguyén nhan chinh 1a Tp. Cin Tho ¢6 sé luong
16n cac nha may xay xat va ché bién gao nhung
trong qua trinh hoat dong san xuét cta nha may
nguyén liéu chinh duoc st dung 1a cui trdu va du
diesel. Tuy nhién, cac doanh nghiép nay lai khong
xdy dung cac hé théng xir 1y khi thai. Vi vay giai
phéap cho khu vic con lai ciia Tp. Can Tho 1a phai
giam phat thai tir hoat dong cta cac nha may xay
x4t va ché bién gao. Mot sb giai phap giam phat
thai:

Yéu ciu xdy dung hé thdng xir 1y khi thai déi
v6i cac doanh nghiép xay xat, ché bién gao co
nong do khi thai phat thai ra moi truong vuot
ngudng cho phép theo quy chuén k§y thuat quéc gia
vé khéng khi xung quanh QCVN
05:2013/BTNMT.

Tang cuong thanh tra giam sat dinh ky cac nha
may. C6 cac giai phap kip thoi nhim han ché tinh
trang gdy 6 nhiém méi trudng.

Thay thé cong ngh¢ d6t ciii trdu va dau diesel
bing cac cong nghé tién tién hon it gdy 6 nhiém.
Thi du nhu str dyng nhién liéu sinh hoc dé dét nhur
1a Ethanol, Bio diesel, hodc su dung Kkét hop gitia
dién ma nhién liéu dbt. Céc thiét bi chi sir dung
nhién liéu d6t khi nao khong c6 dién s& giam thiéu
duogc 6 nhiém.

KET LUAN

Nghién ctru da tng dung thanh c6ng moé hinh
FVM-TAPOM, nhiam x4y dyng ban db ozone va
nghién ciru ché d6 ozone tai Tp. Can Tho. Két qua
xay dung ban dd ozone cho théy réng néng do
ozone tai khu vuc quan Ninh Kiéu va mot phén
quan Binh Thay c6 nong d¢ cao nhit dat 196
pg/m® vao lac 13 gio ngay 30/10/2015, két qua
nay xdp xi quy chudn k¥ thuat quéc gia QCVN
05:2013/BTNMT trung binh mot gio. Két qua
nghién ctru ché @6 ozone da xac dinh dwoc khu
vuc nhay cam cam vdi VOC la khu quan Ninh
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Kiéu va mot phﬁn quéan Binh Thuy, khu vuc nhay
cam v&i NOy 1a khu vuc con lai. Tir cac két qua
ctia nghién ciru, cac dé xuét giam phat thai dbi voi
khu vuc nhay cam voi VOC va NOy da duogc dua
ranhim giam thiéu tinh trang 6 nhiém cho Tp. Can
Tho trong tuong lai.

Tur céc két qua nghién ciru ciia dé tai va két
qua quan tric 6 nhiém khéng khi Tp. Can Tho,
ndng d6 cac chét 6 nhiém dang & muirc kha cao,

mot s cht nhu O3 va bui dang ¢ murc xép xi, thAm
chi vwot ngudng d6i véi  QCVN
05:2013/BTNMT.

Dé bao vé méi trudng khong khi, phuc vu phat
trién bén vimg Tp. Can Tho trong twong lai, chinh
quyén thanh phé can thyuc hién ngay cac giai phap
gidm phat thai tr 2 ngudn chinh 13 xe may va
nganh ché bién, san xuit gao.

Study on mapping ozone pollution and
ozone pollution regime in Cantho city then
propose solutions to reduce ozone pollution

Ho Quoc Bang
e Nguyen Thoai Tam
e Vu Hoang Ngoc Khue

Institute for Environment and Resources, VNU-HCM

ABSTRACT

Can Tho City is one the 5™ largest city in
Vietnam, with hight rate of economic growth and
densely populated with 1,251,809 people, butsling
traffic activities with 566,593 motobikes and
15,105 cars and hundreds of factories. The air in
Can Tho city is polluted by dust and ozone.
However, Can Tho city currently does not have a
study on the simulation air pollution spread,
therefore we do not have an overview on the status
of air pollution in order to do not have solutions
to limit the increase of pollution status of the city.
The purpose of this study is to collect air pollutant
emissions from other study. After that, TAPOM
model is used to simulate the effects of ozone on
the surrounding areas and study the ozone regime
in Cantho city.

The study results showed that the highest
ozone concentration for an hour everage is 196
technical

QCVN

concentration is

ug/m®.  Compare with national

regulation  about  ambient  air

5:2013/BTNMT,
approximately at the allowable limit. The study of

ozone

ozone regime had identified that VOC sensitive
areas are Ninh Kieu district and a part in the south
of Binh Thuy district, and NO; sensitive areas are
the rested areas of Cantho city. The main cause
contributing to increased VOC emission in the
central area of the city is motorcycles, NO.
emissions in the remaining areas of Cantho city
are from the rice production factories. Proposals
to protect the air quality in Cantho city are

suggested.

Keywords:air quality simulation, FVM-TAPOM modelling, Can Tho city; ozone regime

TAI LIEU THAM KHAO

[1]. Chi cuc théng ké Tp. Can Tho, 2015. Nién
giam thdng ké thanh phd Can Tho nim 2015,
Cén Tho.

[2]. Clean Air Asia. 2017. Ké hoach hanh dong
quan 1y chit lwong khong khi Tp. Can Tho.
62 trang.

Trang 256



TAP CHI PHAT TRIEN KHOA HQC & CONG NGHE:
CHUYEN SAN KHOA HQC TU NHIEN, TAP 1, SO 6, 2017

(3]

[4].

[5].

[6].

[7].

(8].

S& Tai nguyén va Méi truong Tp. Can Tho,
2015. Béo cao hién trang mdi truong Tp.
Cén Tho giai doan 2011-2015, Can Tho.
UBND thanh phd Cin Tho, 2014. Quyét
dinh s6 463/QD-UBND vé viéc phé duyét du
4n Tang cuong nang lyc quan tric va phan
tich chét lwong méi trudng phuc vy cong tic
quan 1y nha nudc vé bao vé mdi truong, Can
Tho.

N. Moussiopoulos, Air Quality in Cities.
Springer, Heidelberg, Germany. ISBN 3-
540-00842-x. 298 (2003).

H.Q.Bang, A.Clappier, E.Zarate,
V.D.B.Hubert, O.Fuhrer, Air quality meso-
scale modeling in Ho Chi Minh City:
evaluation of some strategies’ efficiency to
reduce pollution, Science and Technology
Development Journal, 9, 5 (2006).

Ho Minh Diing, O nhidm khong khi do hoat
dong giao théng: Xac dinh hé sb phat thai va
md hinh hoa chit lugng khong khi. Luén an
Tién Si K§ Thuit. Vién MT&TN — PHQG
TP.HCM (2011).

Lé Hoang Nghiém, Nguyén Thi Kim Oanh,
Mo hinh hoa chit Lugng khong khi ndng db
ozon mat dit cho khu vuc luc dia Dong Nam
A, Tap chi Phdt trién Khoa hoc va Cong
nghé, T. 12, S. 2 (2009).

[9].

[13].

[14].

G. Brulfert, High resolution air modeling in
a deep valley: analyse of chemical indicators
for mangement of road traffic,13th World
Clean Air and Environmental Protection
Congress  Exhibition, United
Kingdom (2004).

London,

. Erika. 2007. Understanding the origins and

fate of air pollution in Bogota, Colombia.
doi:10.5075/epfl-thesis-3768. EFPL,
Switzerland

. H.Q. Bang, Urban air pollution: From theory

to practice. Book: 440 pages, VNU HCM
Publisher (2016).

. S. Sillman, Overview: Tropospheric ozone,

smog and ozone-NOx-VOC sensitivity,

Research Scientist, University of Michigan

(2003).

Clean Air for Smaller Cities in the ASEAN
Region, Can Tho City Atmospheric
Emission Inventory 2015, Gesellschaft fiir
Internationale ~ Zusammenarbeit  (GIZ)
(2015).

H.Q.Bang, Clappier, A., Road traffic

emission inventory for air quality modelling
and to evaluate the abatement strategies: a
case of Ho Chi Minh City, Vietnam,
Atmospheric Environment Journal, 45, 21
3584-3593 (2011).

Trang 257



