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1. MO DPAU

O nhiém khong khi tir ngudn phat thai di dong do cac phuong tién giao thong da trd thanh
mot van nam moi truong 16n, dic biét & cac nudc dang phat trién. Tinh tr ang 0 nhiém nay cé xu
hudng tap trung chi yéu & cac thanh pho 161 - noi ¢6 nhiéu hoat dong cua cic phuong tién giao
thong va két qua la lam suy giam chét luong khong khi. Hoat dong giao thong van tai noi
chung ciing nhu viéc dét nhién liéu trong dong co noi riéng cua hang tri¢u phuong ti¢n giao
thong tap trung trong do thi da thai vao khong khi mot khéi lugng 16n céc khi doc hai nhu CO,
NO,, SO ... kém theo bui, tiéng n va cac chat 6 nhidém khac [5, 6].

Hién nay van chua c6 cac nghién ciru tong thé vé moi truong khong khi thanh phd Hué. Sé
liéu vé chat lugng khong khi ¢ thanh pho roi rac va khong ddng bd. Theo mot s6 nghién cliu: so
véi mot sb do thi khac thanh phé Hué chi bi 6 nhidm cuc bo tai mot s6 diém do & mot sb thoi
diém nhat dinh [1, 2]. Mai trudong khong khi & thanh pho Hué nhin chung chua bi 6 nhidm bi
cac khi doc hai, gia tri trung binh cta khi CO quan tric dugc vao thang 4/2008 dao dong tur 2-
24,4 mg/m’ (thap hon TCVN 5943-2005: 30 mg/m’). Hoat dong giao thong van tai thai ra mét
lugng 16n khi CO nhung chi gdy 6 nhiém cuc b va tirc thoi tai mot sé vi tri 6 mat do giao
théng lon.

Trong khuén khd nghién ciru ndy, nhém téc gia da tién hanh khao sat, do dac, ldy mau va
phén tich trong 3 dot quan trac vao cac thang 4 (dot 1), thang 10 (dot 2) va thang 12 (dot 3)
trong ndm 2010. Cac théng s danh gia chat lugng khong khi tai cac diém quan tric bao gdm:
bui, cac khi doc hai (NO,, CO, SO,). Két qua cho thay ham lugng bui | trong khong khi do duoc
tai cac vi tri ¢6 su chénh léch nhau kha lon. Cu thé, tai vi tri quan trac trén Dudng 23 thang 8
(trude mét Dai ndi) ndng do bui Ia 0,07 mg/m trong khi do tai Bén xe phia Bic 12 0,48 mg/m’ va
Bén xe phia Nam 1a 0,55 mg/m vuot gin gap doi so voi gidi han cua Quy chuin QCVN
05:2009/BTNMT (0,3 mg/m ). Diéu ndy duoc giai thich do s khac nhau vé dic diém tu nhién
va giao thong tai cac diém do. Cu the tai cac bén xe luu lugng xe tai va xe may kha 16n thém
vao do, xung quanh khong c6 cdy cbi va duong rong nén khi xe chay qua cudn theo bui vao
khong khi. Chat lugng dudng giao thong tai nhiing diém nay thip cling gép phan vao nguyén
nhan gy 6 nhiém buyi. Nhu vy c6 thé thiy ham lugng bui trong khong khi phu thudc rat nhiéu
vao luu lugng xe.

Két qua quan tric cho théy, ndng d6 khi NO, bién dong trong khoang 0,003mg/m’ tai chan
cau Pht Xuan dén 0,023 mg/m3 tai ngd tu Mai Thic Loan - Pinh Tién Hoang C6 thé théy,
ndng do khi NO, tai cac diém do c6 su chénh léch khong déng ké giira cac vi tri do. Trong khi



dé, nong d6 khi SO, ciing bién déi va dao dong tir 0,04 dén 0,13 mg/m’® va chénh léch nhau kha
16n. Ndng do khi CO cao nhét do duoc & vi tri bén xe phia Bac (14,5 mg/m ) va thp nht & vj tri
trugc mat Pai ndi (2 mg/m3). Piéu nay phan anh phu hop voi cac dleu kién tu nhién va luu
luong xe tai cac vi tri do Néu so sanh véi QCVN 05:2009/BTNMT, ndng do cac khi NO,, SO,,
CO tai c4c vi tri quan trac thap hon so voi Quy chuén cho phép. Diéu nay cho thiy, chét luong
moi trudng khong khi ¢ thanh phd Hué van chua bi 6 nhiém dang ké.

O nhiém khong khi la loai 6 nhiém khé quan [ nhét, dac biét 1a 6 nhiém do giao thong do
muc d6 kho kiém soat cua no vé hoat dong giao thong dudng bo. Trong thoi gian qua, nhiéu
chuong trinh quan tric 6 nhiém khong khi do giao théng da dugc cac cap chinh quyén thuc hién.
Quan tréc la can thiét nhung quan 1i bén viing khong thé thiéu danh gia tinh todn tai luong, su
phéan tan 0 nhiém. Muc tiéu cta nghién ctu nay la ung dung cac phdn mém MOBILE,
AERMOD dé tinh todn tai luong, su phat tan 6 nhiém khong khi CO tur cac phuong tién giao
thong co gioi tai mot sd truc dudng chinh tai Hué va trén co s& d6 xdy dung ban db phat thai
nhiém khong khi do giao thong cho Hué bang cong cu ArcGis. Li do chon CO & cho day 1a mét
trong so nhiing chét dac trung cho 6 nhiém giao thong tai Hué theo sb liu quan tric duge thuc
hién trong thoi gian qua.

2. TONG QUAN TAI LIEU VA PHUONG PHAP THUC HIEN

Nam 2003, Cuc Bao Vé Mai Trudng ciia My da chinh thiic cong b trén Internet ma nouon
va céc tai liéu ki thuat lién quan cia MOBILE - mé hinh trén may tinh dung de ude tinh hé sé
phat thai cho phuong tién g1a0 thong duong bd theo cac diéu kién khac nhau vé khi tuong, nhién
liéu, cach van hanh xe, giao thoéng, cdc chuong trinh giam thiéu 6 nhiém...Cho dén nay,
MOBILE khong chi dugc pho bién va Ung dung rat rong rai tai My ma con duoc nghién clu
phat trién phit hop v&i tiéu chudn Chau Au tai nhiéu quéc gia khac.

M5 hinh AERMOD da duge phat trién bai Co quan Khi tugng va Cuc Bao vé moi trudmg
Hoa Ki tir nam 1991 va dugce st dung chinh thirc vao 9/12/2005. M6 hinh nghién cru anh hudng
cta nhitng ludng khoi 1én khu vuc can khao sat. AERMOD duoc dp dung cho cac ving nong
thon, thanh thi, dia hinh bang phéng, phic tap va céc loai ngudn thai nhu ngudn diém, ngudn
duong, ngudn dién tich.. . két qua md _phong dudi dang hinh anh khong gian 2 chidu hoic 3
chiéu, gitip nguoi ding de dang nhan thiy nhiing tac dong cua khi thai 1én noi khao sat.

Trong cong trinh [7] céc tac gia da st dung AERMOD tinh toan du béo sy thay i ndng
d6 PM10 tai ving Pune, An d6. So sanh két qua tinh toan theo md hinh va do dac cho thidy mo
hinh co thé ing dung dé mo phong chit luong khong khi tai ving dugc xem xét. Trong[8] da s
dung AERMOD danh gia sy phan b nong do sulfur dioxide (SO,) tai Dallas va Ellis ¢ bang
Texas, My. Két qua duge so sanh voi két qua do dac SO, véi khoang thoi gian trung binh tir 1 va
3 gio, sy phi hop da duoc kiém ching. Trong [9] trinh bay két qua tng dung AERMOD nhu
mot cong cu dé danh gia, phan tich anh hudng cia phat thai nitroden dioxide (NO;) tir cac ngudn
thai nha may xi mang tai mot to hop san xudt gin thi d6 Bangkok, Thai Lan. Két qua tinh todn
theo mé hinh duoc so sanh vai két qua do dac sau d6 AERMOD duoc st dung dé danh gia dy
bao sw phan bd NO, trong pham vitir I - 5 km.

Tai Viét Nam AERMOD da dugc tng dung dé mo phong 6 nhiém khong khi cho nha méay
xi méng Bim Son, Thanh Hoéa [4]. Tinh méi cta cong trinh nay hién ¢ chd AERMOD cho phép
luu y toi yéu t& dia hinh ndii xung quanh tir ciia Cong ty Xi mang Bim Son ma cac mo hinh khac
chua thé luu y duge. Két qua chay mo hinh da duoc kiém ching vai sb lidu do dac cho phép
khang dinh do tin cdy cla két qua tinh todn. Tuy nhién két qua trén moi chi ding lai viée dp



dung cho ngudn diém, viéc img dung AERMOD cho ngudn di déng nhu ngudn 6 nhiém do
phuong tién xe ¢§ chua dugc thuc hién.

M6 hinh AERMOD 14 chit viét tit cia cum tir The AMS/EPA Regulatory Model
(AERMOD) dugc déac biét thiét ké dé h3 tro cho chuong trinh quén 1i ctia EPA. M6 hinh gdm 3
thanh phan: AERMOD (M6 hinh phan tan AERMIC), AERMAP (Coéng cy dia hinh cuta
AERMOD) va AERMET (Cong cu khi tuong cia AERMOD). Tir nam 1991, mé hinh
AERMOD da duge phat trién boi Co quan Khi tugng va Cuc Bao vé méi trudng Hoa Ki. Mot
nhém céc nha khoa hoc (goi tit 13 AERMIC) da hop tac x4y dung mé hinh AERMOD.
AERMOD duogc st dung chinh thirc vao 9-12-2005 sau nhiéu nam nghién ctu va hoan thién
/ngudn Error! Reference source not found. 1Y/.

Di litu bin dd nén Dit litu d6 cao cdc tha nha Nha 3D tir phin mém ArcGis

Di litu tir mg hinh dwoc tich hop vao ArcGis
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Hinh 1. Cac buwdc tw dong héa xtr li di¥ liéu nha clra duwgce lwu y trong AERMOD

Cac chit 6 nhiém khi phat tan trong moi trudng khong khi chiu anh hudng bai cac yeu to
khi tuong nhu hucmg gio, nhigt do, d6 am, lugng mua, d6 che phi cia mdy... dic bit, yeu t6
dia hinh dong vai tro quan trong trong viéc hinh thanh, tich lity, lan truyen céc chat 6 nhiém. Do
vay viée xtr li dit liéu dia hinh trude khi dua vao AERMOD la cin thiét. Trén Hinh 1 thé hién
céc bude tu dong hoa xir 1i dit liéu nha cira duge luu y trong AERMOD.

M5 hinh AERMOD gdm mét loat cac lua chon cho viéc mo phong chat lugng khéng khi
tac dong bdi cc ngudn thai, xdy dung cac lya chon phd bién cho nhidu ¢ tng dung. AERMET xur
i cc dir liéu khi tugng bé mit va trén céc tang khac nhau, cho phép tinh cic tham s6 dac trung
ctia khi quyén theo mé hinh Monin — Obukhov. File khi tugng gom hai loai file sau: surface met
data file (*.sam) la céc s liéu quan tric duoc ghi nhdn sau moi 1/2 gio bao gdm cac loai dir lidu
sau: huéng gio, van toc gi6, nhiét do khong khi, d6 4m, ap suit khi quyén, lugng mua, dd che
phu cua may, birc xa mic troi; file upper air met data file (*.ua) 1a dit liéu duge quan trac 2 14n
trong ngay vao lic 0 GMT (7:00 LST) va 12 GMT (19:00 LST) bao gém dir liéu vé& do cao xdo
tron. AERMAP duge tich hop cac mé hinh ¢6 luu y t6i dja hinh, dnh hudng cua vét khoi khi dap
xudng ndi. Do mé hinh AERMOD chi c6 thé doc dir lidu dia hinh dudi dang file (.XYZ), d6 do
ta phai tién hanh mét s6 budc chuyén dOI dé c6 thé dua dir liéu ndy vao mé hinh. Cac budc tu
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dong hoa két ndi dir liéu khi tugng, dia hinh va phat thai trong AERMOD dugc thé hién trén
hinh 2.
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Hinh 2. Cac bwéc tw dong hoa két ndi div liéu khi twong, dia hinh va phét thai trong AERMOD

Trong cong trinh nay 1a két hop MOBILE, AERMOD va ArcGIS dé x4y dung ban dd phéan
b6 & nhiém do giao thong cho Hué. Hé théng tich hop dugc dé xudt trong nghién ctru nay dugc
trinh bay trén hinh 3 va duoc dat tén la CAR (CAR - Contaminants in the Air from a Road
model). Dua trén s6 ligu quan trac luu lugng xe va s6 lidu khi tugng, mé hinh MOBILE cho
phép tinh todn tai luong & nhlem Két qua xuét ra tir MOBILE s& duoc chuyen vao phan mém
AERMOD. Tiép d6 phan mém AERMOD sé& tinh toan su phan bé theo khong gian chit 6 nhlem
duoc lua chon. Két qua tinh toan s& dugc ArcGIS tiép nhan va thé hién ban dd 6 nhiém trén nén
tang cong nghé 3D.
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3. KET QUA VA THAO LUAN

Dé thuc hién cac ndi dung dugc chi trong hinh 1, cac tac gia da thuc hi¢n cong thc quan
trac luu luong xe. S6 lidu khi tuong duge sir dung co6 ngudn goc tr co quan khi tugng Hoa Ki
NOAA. Viéc phan loai xe duoc tién hanh theo phan loai bao gom: xe may; xe con < 12 chd; tai
nhe va cac loai xe khach; tai nang > 10 tan.

Bang 1. Cac vi tri quan tréc Iwu lwvong xe

Ki hiéu Vi tri Toa do
Kinh do Vi do
K1 Bén xe phia Nam 107°36'37 16°27°06
K2 Nga 6 Hung Vwong 107°35'72 16°27'86
K3 Ga Hué 107°36'37 16°27'06
K4 Chan cau phu xuan (bd 107%35'12 16°27'39
Nam) ,
K5 Bén xe phia Bic 107°32'42 16°29'12
K6 Nga tw Mai Thuc Loan — | 107°34'88 16°28'54
Binh Tién Hoang '
K7 Trwdc mat Pai ndi 107°34'85 16°28'13
Ke Cho Déng Ba 107°35'35 16°28'40
K9 Puwong Ba Triéu 107°35'57 16°27'33 |

3.1. 86 liéu khi tuong

Dé c6 duoc file khi tuonrr dang mic dinh dé chay phin mém AERMOD, can thu thap hai
loai dir liéu la “Surface data” va “ Upper air data”. Surface Data la céc sb liéu quan tric duoc ghi
nhén sau mdi 172 gio bao gom cac loai dit liéu sau: Hudng gi6, Van téc gid, Nhiét do khéng khi,
Do 4m, Ap sudt khi quyén, Luong mua, D6 che phi ctia may, Birc xa mic troi.

Upper Air Data la dir liéu dugc quan tric 2 lan trong ngay vao lic 0 GMT (7:00 LS T) va 12
GMT (19:00 LST) bao gdm dii liéu vé do cao x4o tron.

3.2. Dit liéu dia hinh tai cdc truc dwong dwoc lira chon

File dia hinh ¢6 ngudn géc tir phin mém mapinfo v&i vi tri nha ctra, kich thuéc dudng 16
giao thong qua cac budce xur li trén ArcGis de dugc dir liéu dia hinh phu hop véi yéu cdu cia
AERMOD (hin 4). Day 1 cong doan xir li s6 liéu ti mi va doi hoi nhiéu thoi gian.

Dé tinh toan m6 phong theo md hinh CAR (cac bude dugc chi ra trén hinh 1), trong cdng
trinh nay sir dung sé lidu quan tréc luu lugng xe tai 9 truc dudng trén vao ngay 09/03/2011. S6
liéu khi tuong duge sir dung dugce cung cap boi co quan khi tuong My NOAA. Trén Bang 2 la
két qua quan tréc luu luong xe trén duong Tran Hung Pao ngay 09/03/2011.
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Hinh 4. Dja hinh 3D truc mét sb dwéong dwoc lwa chon

Bang 2. K&t qua quan tric luvu lwong xe trén dwong Tran Hung Dao ngay 09/03/2011

Thoi diém ngay 09/03/2011

Loai xe

7 gio 11 gio 17 gio 21 gio
Xe may 9828 10536 9744 3888
O t6 con duai 12 chd 312 288 348 84
Xe chd khach 84 84 48 36
Xe tai trong>10 tan 24 12 48 0
Néng dé CO (pg/m®) cwc dai 3004 2750 4958 12692

Két qua chay md hinh MOBILE dugc thé hién trong bang 3.

Bang 3. K&t qua tinh toan tai lwong CO trén dwdng Tran Hung Dao ngay 09/03/2011

Thoi diém Hé s tai lwong phat thai (g/m.s) Ch'(en:')da' Tai lwong (g/s)

7h 0,018122687 347 6,281605286
" 11h 0,019369343 347 671371557

17h - 0,01797028 347 . 6,028778654
dh 0,007130255 347 2,474198563
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(U8}
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Hinh 6. K&t qua mo phéng 6 nhidm khong khi luc 21 giey ngay 09/03/2011

Két qua chay MOBILE (bang 3) duoc nhdp vao AERMOD. Két qua mé phong theo
AERMOD cho CO theo kich ban 7 gio, truong hop gi6 Tay Tay Nam, vén toc gié trung binh
5.4 m/s cho két qua la nong do cuc dai bing 3004 pg/m’ (hinh 5 trén cung bén trai). Két qua-
theo kich ban 11 gio v6i hudng gio Tay Tay Nam, vén téc gi6 trung binh 4,7 m/s cho ndng do
cuc dai bang 2750 g/m® (hinh 5 trén cing bén phai). Két qua theo'kich ban 17 gi¢r v6i hudng
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gi6 Bong Dong Béc, van toc gio trung binh 2,2 m/s cho ndng d6 cuc dai bing 4958 pg/m’ (hinh
5 dudi cung bén trai). Két qua theo kich ban 21 gio voi hudng gid Bic Pong Bic, vén toc gié
1,6 m/s cho nong do cuc dai bang 12692 pg/m’ (hinh 5 dudi cung bén phai). Két qua cho thiy
11611;; dd CO cuc dai khong hoan toan phu thude vao luu lwgng xe luu thdng ma con phu thude
rat 16n vao yéu té khi tugng. O kich ban lic 7 gior va 11 gid mac dir ¢6 luu lugng xe 16n nhung
do ¢6 tdc do gi6 1on va hudng gio thuan loi cho sy phét tan nén néng d6 CO cuc dai nho hon so
v6i thoi diém 17 gio va 21 gio. O kich ban 21 gid do ¢6 su thay ddi huéng gi6 két hop tée do
gi6 nho 1am cho kha nang phat tn chét 6 nhiém kém dan dén ndng d¢ cuc dai cia CO trong thoi
diém nay la 16n nhét. ‘

Hinh 7. Két qua mé phdng 6 nhiém khéng khi ltic 21 gi& ngay 09/03/2011 trén doan
dwérng Tran Hung Pao véi cong nghé 3D

Két qua chay mé hinh MOBILE, AERMOD vao lic 21h ngay 09/03/2011 cho 9 truc duong
duoc lya chon cho thiy khéng khi 6 nhiém lan xa theo hudng gid va tap trung o cic doang
duong cé luu lugng xe Ion nhu dudng Tran Hung Dao, dudng Ha Noi, duong Hung Vuong,
duong An Duong Vuong. Noéng d6 CO cao nhét 1a 12692,08 pg/m’ tép trung & dudng Tran
Hung Pao, ving cach xa truc dudng theo hudng gio trong ban kinh 900 m ¢6 ndng do thay doi
tir 2000 - 6000 pg/m3. Co6 thé thiy, trén doan dudng Tran Hung Pao véi luu lugng xe luu thong
[6m, dja hinh ¢6 cac nha cao ting chén hai bén va trong diéu kién nhiét do thip, toc do gio khong
[6n da anh hudng dén kha nang phat tan 6 nhiém. Nhu viy qua két qua chay mo hinh déi véi CO
ddi véi cac truc dudng chinh cia thanh phd Hué thi khéng c6 diém nao vuot quy chuin QCVN
05:2009/BTNMT — Quy chuan ki thuét Quéc gia vé chét lugng khong khi xung quanh (30000
pg/m’). Piéu nay cho thdy, chat lugng moi truong khong khi & thanh phd Hué van chua bi 6
nhiém dang ké.

Két qua chay AERMOD dugc h¢ théng CAR xur li tiép tuc bang cong nghé ArcGIS phién
ban 10.0 (hinh 6 va 7).

Dua trén két qua tinh todn md phong bang hé thdng CAR cho 9 truc dudng dugce lwa chon
cho phép dua ra mot s nhan xét sau:

- Két qua chay md hinh MOBILE cho thiy xe méy 1a phuong tién c6 hé sd phat thai cao
nhét. Luu luong xe may c6 anh hudng 16n toi su phat thai giao thong.
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- Néng d6 CO phu thudc vao luu Iugng xe. G nhitng doan dudng c6 luu luong xe 16n ndng
d6 CO cao hon so v6i nhitng doan dudng cé luu luong xe nho. K€t qua quan trac cho thdy doan
duong Tran Hung Pao 14 noi c6 mat d xe cao nhat thanh phd, luu lugng xe thuong gép hai lan
cdc doan duong khac, vi vy nong d6 CO tinh toan duoc ¢ ddy cao hon hin.

- Nél}g do6 CO phuy thudc vao yéu tb k}“ll' tugng hiu }}ét & nhitng kich ban c6 yéu gé khi
tuong la t(“)p do gjé 16n va nhiét do cao thi n(")ng dé CO thap. Nguoc lai & nhitng thoi di‘ém co
nhiét d thap va téc do gi6 nho anh anh hudng dén kha ning phat tan ctia khong khi nén ndng do
CO cao. Bén canh d6, yéu to huéng gi6 ciing anh huéng t&i nong d6 CO.

- Su phat tan néng do CO ciing phu‘thuéc vao dja hinh. G nhiing doan dudng c¢6 nha cao
tang & hai bén thi sy phat tan kém va nong d6 CO & nhiing doan dudng d6 thudng cao hon
nhitng doan dudng khéc cé su twong dwong vé luu lugng xe.

- O doan duong gén nhau (nhu doan duong Ha Noi va Hung Vuong) c6 su giao thoa lam
nong dé CO ting lén.

- Két qua cho thdy ndng d6 CO nél‘n trong khoang 2000 — 12000 (pg/m?), ndng d6 CO cao
nhat phin b6 & cac doan duong nhu Trin Hung Dao, Hing Vuong, Ha Noi, Pinh Tién Hoang,
An Duong Vuong.

- So sanh v6oi QCVN 05:2009/BTNMT ~ Quy chudn ki thuat Quéc gia v& chit luong khong
khi xung quanh, nong do CO theo cac kich ban thap hon so véi Quy chuan cho phép.
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SUMMARY

BUILDING INTEGRATED SYSTEMS FOR AIR POLLUTION ASSESSMENT CAUSED BY
TRANSPORTATION IN HUE

In the near future, photoautotrophic or sugar-free micropropagation will be commonly
used, especially in developing countries, for producing a large number of genetically superior
and pathogen-free transplants at low production cost. At the same time, the photoautotrophic
micropropagation system will be adopted on a large scale as a useful means for solving the
global problems of environmental conservation, food production and bio-resource production in

the 21St century. Photoautotrophic micropropagation can be done either by using small,
conventional culture vessels with gas permeable filters for enhancing natural ventilation or large
culture vessels with air pumps for forced ventilation. The use of plastic bags attached paper
filters for photoautotrophic micropropagation is a good application in the country like Vietnam.
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