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ui min PM, , phét sinh tli hoat dong ctia phuong tién giao thong co gidi dusng bo trén tuyén

duong Nguyén Trai, Thanh phé (TP) Ha Noi dugc kiém ké, thiét 14p lam dau vao va danh
gid lan truyén bang hé th6ng m6 hinh khuéch tan khi quyén ADMS. Két qua kiém ké cho thdy, mat
do phuong tién co giGi tham gia giao thong trén tuyén dudng tap trung vao gid cao diém (6 - 8h
va 17 - 20h hang ngay); t6ng lugng phuong tién trén 197.000 lugt xe/ngay, véi 82% la xe mdy. Két
qué mo hinh ADMS cho thdy, nong d6 trung binh gi6 ciia PM,  1a 1,01ug/m’, cao nhét vao khodng
18h hang ngay véi 2,45ug/m’. Vung 6 nhiém chinh ndm vé phia T4y Béc ctia tuyén dudng, c6 mtic
6 nhiém gidm mot ntia sau khoang cach 200m tinh ti tim dudng.

Tii khéa: PM, , bui min, giao thong, kiém ké phdt thdi (KKPT), mé hinh héa, ADMS.

1. PAT VAN BE

O nhiém khong khi (ONKK) 1a mét trong nhiing vin
dé dang lo ngai doi véi chat lugng moi truong va stic khoe
cdng dong, ddc biét 1a & cac TP 16n nhu Ha Noi. Trong s6
cac loai chéit phét thai ti phuong tién giao thong co gidi
(GTCG), bui min PM, , dugc cht y boi tinh doc hai khi
xét vé dac tinh hoa hoc, c6 kha nang xam nhap siu vao hé
thong ho hép, tit d6 gay nén nhiing tac dong bat 1gi doi v01
stc khoe con ngudi [1,2]. Trén thé gidi, bui min PM_, t
nguén GTCG co6 ty 1¢ dong gop dén 39% tai TP. Madrld
(Tay Ban Nha); 30% tai TP. Luxembourg (Luxembourg)
29% tai TP. Paris (Phap) va la nguon déng gop chinh tai
cac TP khac nhu Bi, Ha Lan [3]. O Viét Nam, phuong tién
GTCG tai TP. H6 Chi Minh cling la nguén chiém ty trong
cao va la ngudn phat thai chinh ctia TP, trong dé phat thai
tu xe may la nguon chinh yéu [2]. Tai Ha Noi, tinh riéng
giai doan 2001 - 2008, mtic déng gép PM, _ tii ngudn giao
thong chiém dén 40 + 10% [4].

Theo s6 liéu thong ké tii Phong Canh sat giao thong Ha
N¢i, tinh dén d4du ndm 2020, s6 lugng phuong tién trén dia
ban TP dat gin 7 triéu chiéc, trong do6 c6 gan 6 triéu xe may
[5]. Hoat dong giao théng phat thai dén 70% lugng khoi
bui giy 6 nhiém khong khi tai tha d6 Ha N¢i [1,6,7]. Trong
nghién ctu nay, ddc tinh phan b6 phuong tién GTCG
duodng bo trén tuyén dudng Nguyén Trai, TP. Ha Noi dugc
ki€m ké d€ u6c tinh miic phat thai bui min PM,_ va danh
gid lan truyén bang hé th6ng md hinh khuéch tin ehi quyén
Atmospheric Dispersion Modelling System (ADMS) [8].

2. PHUONG PHAP TICH HQOP KKPT VA

MO HINH HOA
2. 1. Phuong phdap KKPT bui min

Trong nghién ctiu nay, nhom tac gia da lua chon
2 dia diém (diém 1 c6 toa d9 20.994903, 105.807839
va diém 2 c6 toa do 20.984141, 105.792678) trén
tuyén duong Nguyén Trai d€ tién hanh kiém ké
s6 lugng phuong tién GTCG dudng bo (phén loai
thanh 5 loai xe, bao gobm: Xe may; xe 0 t6 chd nguoi
khong qua 9 chd ngodi; xe tai nhe cé trong tai dudi
3,5 tdn; xe tai ndng cd trong tai trén 3,5 tdn va xe
buyt/khach tii 9 ch6 ngdi trg 1én). DE ki€ém dém s6
lugng phuong tién GTCG trén tuyén dudng nghién
cuu, cac camera dugc ldp dat tai 2 diém da lya chon
va ghi d liéu phuong tién hoat dong trong khoang
thoi gian tu ngay 18 - 20/7/2021 (kiém dém du
24h/diém, ghi di liéu 15 phut moi gio thuc té€). Cac
file dii liéu phuong tién nay dugc kiém dém lai trén
man hinh 16n. S6 liéu d6 (nhan bon 14n) thanh sé
liéu dai dién cho mdi git hoat dong. Pay 1a phuong
phdp tuong tu dugc st dung trong cac nghién ctiu
trude day bgi Truc va Oanh (2007) hodc Lé va cong
su (2015) [9,10].

Sau khi c6 s6 liéu kiém dém s6 lugng 5 loai
phuong tién GTCG dudng bd ndi trén, muic phat
thai chdt 6 nhiém sé dugc tinh theo cong thic tinh
phat thai (1) tham khao tit Co Quan Mo6i Trudng
Chéu Au [11]; Trong do: E,  1a tai lugng phat thai
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khi i ctia loai phuong tién m trén doan dudng
can tinh [g/km/ngay]; N 14 s6 lugng phuong
tién m trén 1 km di chuyen [xe]; EF, 1a hé s6
phat thai khi i ctia loai phuong tién m [g/km];
EF ctia PM, , 12 0,2 (g/km) dugc cong b6 bai Co
quan KKPT quéc gia Anh Quéc [12]; VKT 1a
téng chiéu dai di chuyén ctia phuong tién [km].
Trong bai todn nay thi i la PM, ;s m = 5 (dai
dién cho 5 loai phuong tién GTCG duong bd
néi trén):

E;n =Ny, (1)

2.2. Phuong phdp mé hinh héa

Nghién ctiu nay sti dung mé hinh ADMS,
phét trién boi Cambridge Environment Research
Consultants (CERC), Vuong quéc Anh [13].
Ciang nhu cac mo hinh Gaussian khac, ADMS
ndi bat trong m6 phong khu vuc nho va vita véi
nhiéu ngudn thai riéng biét, thich hgp cho TP
va khu dan cu. Nghién ctiu nay chi tdp trung
vao két qua cada lan truyén vat ly ma chua mo
phong 6ng duong (d6 cao s6 hda cac toa nha,
vat chin hai bén dudng), him, cau, tic dong caa
cac qué trinh phan L’ing héa hoc va ling dong
Két qua mo hinh vé nong d6 PM, , vi thé c6 thé
khéc so véi thuc té, nhung gia tr1 chidp nhéan
dugc [13,14]. Mtic phét thai E, (tli cong thic 1)
dugc quy déi sang don vi g/ km/s, phu hop l1a di
liéu ddu vao dé€ chay mo hinh ADMS [13]. Mién
mo6 phong qua trinh lan truyén chat 6 nhiém cua
mo hinh ADMS 1a hinh chi@ nhat véi géc Pong
Béc, T4y Nam cach diém dau va cudi clia tuyén
duong mdi doan 400 m, tdng dién tich la 7,68
km? (Hinh 1a). Mién nay dugc chia thanh 40 x
30 6 ludi, moi mét ludi vi thé 16n x4p xi 80 x 80
m. D€ ting d¢ phén gidi, nong do chit 6 nhiém
con dugc tinh tai gdn 1.300 diém xung quanh
tuyén dudng, ning téng s4 diém tinh 1én hon
2.500 diém. Di liéu khi tugng cho thdy hudng
gi6 chu dao trong thoi diém nghién ctiu 1a huéng
Poéng Nam (Hinh 1b).
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3. KET QUA VA THAO LUAN
3.1. Két qua KKPT bui min

buong Nguyén Trai c6 chiéu dai 3.481 m, mbi chiéu
luu théng c6 chiéu réng 40 m, gébm 5 lan dudng, chiéu
rong via hé moi bén cta tuyén dudng la 3 m, c6 mot
doan hadm chui dai 712,8 m. Theo két qué kiém ké cho
théy, lugng phuong tién GTCG dudng bd trén tuyén
duong Nguyén Trai & mtc 197.000 phuong tién/ ngay
v6i tong miic phat thidi quy doi E,,,. = 0,02 g/km/s.
Lugng phuong tién nay van it hon so v6i luu lugng tai
duong Nguyén Trai nam 2007 (khoang 300.000 phuong
tién/ngay) [9], nhung tuong tu véi luu lugng trén tuyén
dudng Truong Chinh nam 2015 [10]. Can chu y day la
di liéu s6 lugng céc loai phuong tién GTCG dudng bo
kiém ké dugc trong thdi gian han ché ra dudng vi dich
Covid-19 theo Chi thi s6 17/CT-UBND ngay 23/7/2021
cua UBND TP. Ha Noi. Luu lugng giao thong cao trong
ngay (Hinh 2) tai cdc khung gi6¢ cao diém tit 6 - 8h
(12.448 - 13.736 phuong tién/gid) va tti 17 - 20h (15.816
- 18.768 phuong tién/gio). Két qua dé cho thdy co su
tuong dong vé khoang khung gid cao diém trong ngay
(m4t do giao thong I6n) trén dia ban TP. Ha N¢i ciing
nhu cac khu vuc d6 thi [1,2,6,7,9,10,15].

A Hinh 1. (a) Mién mé phéng va diém tinh nong do chdt
6 nhiém; (b) hoa gi6 tai thoi diém nghién ciiu
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AHinh 2. Kiém ké
phuidng tién giao thong
trén  dudng Nguyén
Trai, TP. Ha Noi
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= TEP CHi
 Moi truong

Két qua kiém ké ghi nhin

0
0.9106 2-30%

lugng xe may chiém 82% s6
lugng phuong tién luu thong
trén tuyén dudng Nguyén Trai,
thap hon két qua bdo cdo trude
d6 bdi Truc va Oanh (2007) cho
cac tuyén dudng Trudng Chinh,
Nguyén Trai, Phan Pinh Phung
Ia 90 - 94% [8]. Phan con lai,
luu lugng 6 t6, xe tai nhd va
xe buyt/xe khach chiém ty lé
lan lugt 1a 15,8% - 16%, 0,9% -
1,1%, 0,54% - 0,6%. Hinh 3 thé
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hién ty 1é cac loai phuong tién
tham gia giao thong trong ngay
trén tuyén duong Nguyén Trai.
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A Hinh 4. Két qud mo hinh héa lan truyén
bui min PM, . do hoat dong ciia phuiong tién
GTCG duong bo trén tuyén duong Nguyén
Trai, TP. Ha Noi: (a)gid tri trung binh gic;
(b)gia tri toi da trong ngay
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3.2. Két quda mo hinh héa

Két qua néng do trung binh gi¢ bui min PM,,
dugc biéu thi qua hinh 4 va c6 gid tri cao nhit la
1,01pg/m?. Gia tri trén do khong thuc su 16n do chi
mdi tinh riéng muc phat théi ti phuong tién GTCG
trén mot tuyén dudng va trong thaoi gian han ché ra
dudng vi dich bénh Covid19 theo Chi thi s6 17/CT-
UBND ngay 23/7/2021 cia UBND TP. Ha Noi vé
viéc gian cach xa hoi trén dia ban. Trong thoi gian
nghién ctu, vi huéng gié cht dao la huéng Dong
Nam (Hinh 1b) nén chét 6 nhiém cé xu huéng lan
truyén cht yéu vé phia Tay Bac. Két qua ti mo hinh
ADMS (Hinh 4) biéu thi két qué trung binh gis ¢
gid tri cao nhdt vao lic 18h hang ngay, theo d6, ham
lugng cao nhétla 2,45ug/m’ PM, , ting gdn 2,5 1dn so
v6i muc phat thai cao nhat theo trung binh gi¢. Sau
khodng cach 200 m, mtc d6 6 nhiém chi con lai dudi
50% so v6i muc phat thai tai tim dudng.

4. KET LUAN

KKPT két hgp v6i cong cu mo hinh héa la kha thi,
cho phép ching ta c6 dugc btic tranh chung vé lan
truyén chat 6 nhiém. Vi lugng phuong tién GTCG
dudng b trén tuyén dudng Nguyén Trai, TP. Ha Noi
vao thoi gian han ché ra duong vi dich bénh Covid-19
la khong qua 1én (197.000 xe/ngay), vi thé mtc phat
thai bui min PM, , cling khong qua cao (1,01ug/m’)
nhu két qua mé hinh ADMS cho thay. Két qua nay
hta hen tinh kha thi trong ting dung, mé rong dia
ban nghién ctiu va c6 kha nang ap dung nghién ctu
phoi nhiém cta cdng dong bdi cic chit phat thai tu
phuong tién tham gia giao thongm

LOI CAM ON: Nghién ciiu duge tién hanh trong
khuén khé Dé tai QG.21.20 “Kiém ké phdt thdi va ddnh
gid miic do lan truyén chdt 6 nhiém khong khi tii hoat
dong phuong tién giao thong dudng bo tai thii dé6 Ha
Noi bang mé hinh ADMS va dé xudt gidi phdp khong
khi sach” ciia Dai hoc Qudc gia Ha Noi.

A Hinh 3. Ti1¢ phuong tién GTCG trén dudng Nguyén Trdi (a: diém 1; b: diém 2)
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MISSION INVENTORY FOR FINE PARTICLES FROM MOTOR VEHICLES
ALONG NGUYEN TRAI STREET, HANOI

Nguyen Viet Thanh', Ngo Quang Khoi*, Hoang Anh Le"
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ABSTRACT
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Emission inventory for fine particles PM, , emitted from road motor vehicles along Nguyen Trai street
was conducted including inventory of the road physical features. The data was used as input data source for
the Atmospheric Dispersion Modelling System (ADMS) in order to assess the disspersion of the particles.
Results revealed that the density of motor vehicles throughout Nguyen Trai street surpasses 197 thousand
vehicles/day at peak hours (6-8 a.m and 5-8 p.m). The ADMS model results show that the maximum of 1-h
average concentation of fine particles is 1.01 ug/m?, and the highest value is 2.45 pg/m® on 6 p.m everyday.
The main polluted area is located on the northwest side of the road, with the concentration level reduce haft
in a distance of 200m from the center of the road.

Keywords: PM

2.5

traffic, emission inventory, modelling, ADMS.
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