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Phan tich tac dong cua phat thai xe may dén
chat luong khéng khi tai cac do thj lén Viet Nam

Analyzing the impact of motorcycle emissions on air quality in major Vietnamese Cities

> THS CAO QUANG KHAI, PGS.TS NGUYEN HONG THAI
Trudng Pai hoc Giao thong van tai

TOM TAT
Bai viét nay trinh bay phan tich chuyén sau vé vai trd va mirc dg tac
ding ciia phat thai tir phuang tién xe may cé nhan ddi vai chat legng
khang khi dd thj tai Viet Nam, vai trong tam 13 Ha Ngi va TP.HCM.
Dua trén cac sa ligu dinh lugng vé sd lwgng phuang tién, thanh phén
va ty |2 dong gap cua cac chat o nhigm (PM2.5, NO.. CO. HE) tir xe
may. dac bigt |3 xe may cd, bai viét |am rd mai lign hé giira hoat
ding giao thang xe méy va tinh trang & nhiém khang khi cuc bg. Cac
hé luy vé stc khoe cing ddng va mi truing dé thi ciing dugc thao
luan. Tir do, bai viét dé xudt mit sd giai phap ddng b va dinh huang
chinh séch nham kiém soat higu qua phét thai tir xe méy, gop phén
cai thien moi truding khong khi va hudng téi sy phét trién da thi bén
virng.

Tir khéa: Xe may, phét thai giao thang, 6 nhiém khang khi da thi, giai
phap mai truang.

ABSTRACT

This paper presents an in-depth analysis of the role and impact of
personal motorcycle emissions on urban air quality in Vietnam,
with a focus on Hanoi and Ho Chi Minh City. Drawing on quantitative
data regarding vehicle numbers, composition, and the proportional
contribution of pollutants (PM2.5, NO., CO, HC) from motorcycles.
particularly older models, the article clarifies the correlation
between motorcycle traffic activity and localized air pollution. The
resulting implications for public health and the urban environment
are also discussed. Consequently, the paper proposes a set of
synchronized solutions and policy orientations to effectively
control motorcycle emissions, thereby contributing to improved air
quality and fostering sustainable urban development.

Keywords: Motorcycles, traffic emissions, urban air pollution,
environmental solutions.

1.DAT VAN DE

Qua trinh d6 thi hoa nhanh chéng tai Viét Nam da kéo theo su gia
tang vuot bac vé dan sé va nhu cau di chuyén, dat ra ép luc Idn 1én hé
théng giao thong va méi trudng do thi. Trong bdi canh nay, phuong
tién xe may ca nhan da trd thanh hinh thic di chuyén chi dao, dap
ung tinh linh hoat va hiéu qua trong khong gian dé thi phuc tap. Tuy
nhién, su phat trién khéng ngiing cia xe mady tai hai dé thj 16n nhat
ca nudc la Ha Noi va TP.HCM, dang an chita mét thach thic nghiém
trong: tdc dong tiéu cuc dén chat lugng khong khi.

Bai viét nham phan tich mét cach c6 hé théng tac dong cua phat
thai tir xe mdy dén chat lugng khong khi d6 thi tai Viét Nam, vdi dir
liéu minh hoa tir Ha Néi va TP.HCM. Dong thai, bai viét thao luan cac
hé luy vé suc khde cdng ddng va dé xuat cac nhém gidi phéap toan
dién nham kiém soat van dé nay, hudng téi mot moi trudng dé thi
trong lanh va phét trién bén viing

2. TONG QUAN VE PHAT THAI TU XE MAY VA THUC TRANG
TAI D0 THIVIET NAM

Xe mady, vdi dong co dét trong sir dung nhién liéu héa thach, 1a
nguén phét thai chinh cta nhiéu chat gay 6 nhiém khéng khi nguy
hai. Cac chat nay bao gém:

e Bui min (Particulate Matter - PM2.5 va PM10): Céc hat c6
kich thudc nho, cé kha ndng xam nhép sau vao hé hé hap va mau,
gay ra cac bénh tim mach va phéi nghiém trong (WHO, 2021). Xe
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méy c, khéng dugc bdo dudng hodc sir dung nhién liéu kém chat
lugng, cé xu hudng phat thai PM cao hon.

e Oxit Nito (NOx): Gop phan hinh thanh suong mu quang héa
va mua axit, anh hudng xau dén hé hé hap.

e Carbon Monoxide (CO): M6t loai khi khéng mau, khdng mui,
c6 doc tinh cao, 1am gidm kha ndng van chuyén oxy clia héng cau.

e Hydrocarbon chua chdy (HC)/ Hop chat hitu co dé bay hoi
(VOCs): Gép phén hinh thanh 6z6n tdng mat dat (ozone mat dat -
03), mot chat 6 nhiém thi cap nguy hai, va gay kich ung.

2.1. Mat d6 phuong tién va dic diém ddi xe may tai Ha Noi
vaTP.HCM

Ha Néi va TP.HCM la hai trung tam kinh té - xa héi Idn nhat ca
nudc, déng thdi cing la noi ¢6 mat dé phuong tién giao théng ca
nhén cao nhat. Tai Ha NI, s6 lugng xe mé t6, xe gdn may hién vao
khodng 5,6 triéu chiéc (Bdo Lao Ddng, 2024). Mat dd xe may trén
moi km dudng tai cac quan ndi thanh la cuc ky cao, déac biét trong
gid cao diém. Trong khi d6, tai TP.HCM, con sé nay con I6n hon, véi
khodng 8,6 triéu xe mo to, xe gan may (Béo Lao Dong, 2024). Tinh
trang Un téc giao thong thudng xuyén tai cdc nat giao va clfa ngd
thanh phé 1a minh ching ré nét cho dp luc qua tai tir luu lugng
phuong tién

Ngoai s6 lugng tuyét déi, chat lugng va tudi tho clia doi xe may
hién hiru la yéu té then chét quyét dinh murc dé phat thai. Viét Nam
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la thi trudng xe may I6n thit tu thé gidi, va dac trung la sy tdn tai cia
mot lugng |én xe da qua st dung nhiéu nam.

M6t 13, tudi tho xe va cong nghé phat thai:

0 Théng ké tai TP.HCM cho thdy, sé lugng xe méy da sir dung
trén 10 nam chiém téi gan 68% tong luong xe dang luu hanh (béo
Tudi Tré, 2024). Day la mot ty 1@ rat cao, dic biét khi xét dén viéc
phan 16n cac xe nay thudc thé hé cong nghé ca.

o Xe mdy dugc san xuat trudc nam 2007 (théi diém QCVN
04:2009/BGTVT vé khi thai xe mo td, xe gdn may bat dau c6 hiéu luc
va dugc ap dung rong rai cho xe san xuat, |ap rap, nhap khau mai ti
nam 2007-2008) thudng chi tuan thu tiéu chuan khi thai Euro 1 hoac
thap han, hoac tham chi khéng ¢6 tiéu chuan rd rang. Cac xe nay st
dung cong nghé dong co ¢, chua c6 hé thong xu ly khi thai hiéu
qua (vi du: bo chuyén déi xuc tac - catalytic converter), dan dén ty 1é
phat thai cac chat 6 nhiém cao.

o Céc xe may d&i mai hon (san xuat sau 2007-2008) tuan thu tiéu
chuan Euro 2, 3 va mét sé it la Euro 4. Mac du ¢6 cai thién vé cong
nghé, nhung hiéu qua x ly khi thai cia chiing van phu thudc vao
viéc bdo dudng dinh ky va chat lugng nhién liéu strdung.

Hai 13, muc d6 phat thai cla xe cii so vdi xe mdi:

o Nhiéu nghién ciu trong nudc (vi du tir Vién Chién lugc va Phat
trién Giao thong van tai) da chi ra rang, mot chiéc xe may ca (vi du
trén 10 nam tudi, khéng dugc bao dudng tét) cé thé phat thai luong
CO, HC, va NOx cao gap 2-5 lan hoac tham chi hon so vdi mét chiéc
xe may d&i mdi dap (ng tiéu chuan.

o Dai vai bui min PM2.5, xe may c(, dac biét |a xe 2 thi (mac du
khong con phé bién nhung van con luu hanh mét sé lugng nho),
thai ra lugng hat vat chat Ign hon dang ké do qua trinh dot chay
khong hoan toan va sit dung dau pha xang. Ngay ca xe 4 thi cl cing
¢4 thé phat thai PM2.5 cao do hao mén dong co, hé théng bai tron
kém va ro ri dau.

Ba |3, ty |é xe xdng trong tong s6 phuong tién:

o Hién tai, gan nhu 100% trong s6 hon 14 triéu xe may dang luu
hanh tai Ha N6i va TP.HCM la xe s dung déng co dét trong chay
xang. Mic du xe may dién dang cé xu huéng phat trién, nhung ty 1é

Bang 1. So sanh téc ddng phat thai dén chat lugng khong khi tai d6 thi Viét Nam

tham nhap thi truéng cta chlng con rat nhé so véi xe xang truyén
théng.

o Su thdng tri clia xe mdy xang déng nghia vdi viéc toan bo
lugng phat thai tir nhém phuong tién nay truc tiép anh hudng dén
moi trudng khong khi do thi. Diéu nay cang lam néi bat su cap bach
clia cac gidi phap kiém soat khi thai va thic day chuyén déi sang
phuong tién dién.

2.2.Dong gép ctia phat thdi xe may vao 6 nhiém khéng khi
do thi

Céac nghién ctu chuyén sau da chi ra rang, xe may déng vai tro
chtidao trong tong lugng phat thai cla cac phuong tién giao théng
dudng ba tai Viet Nam.

e Vé khi CO va HC: Tai TP.HCM, céc phan tich cho thdy xe may
la nguén phat thai chinh trong téng lugng phat thai cla céc loai xe

ca gidi (PGS.TS H6 Quéc Bang, 2023). Diéu nay cho thay xe may, mac
du chi tiéu thu mot phan nhién liéu, nhung vai s6 lugng ap dao va
dac diém van hanh (thuéng xuyén khdi dong/ding, di chuyén téc
do thap trong do thi), da tao ra mot lugng I6n cac chat 6 nhiém nay.

e Vé NOx va PM2.5: Tai Ha Ndi, hoat dong giao thong duong
bo san sinh ra mot lugng Idn NOx. Bay la mot trong nhiing tac nhan
gay 6 nhiém khong khi, nguy hiém nhat. Giao théng - van tai la
ngudn phat thai PM2.5 16n nhat, chiém tir 50% - 70% tong luong
phat thai PM2.5 tai Ha Néi. Trong d6, xe may cing la nguon phat
thai bui min quan trong, déng gép khoang 74% téng lugng PM2.5
tlr giao théng. Nong dé PM2.5 trung binh nam tai Ha Néi thudng
xuyén vuot chuan quéc gia, tham chi gap 2-3 lan muc an toan clia
WHO.

So vdi 6 td, mac du xe 6 td ¢é thé phat thai lugng khi I16n hon
trén moi phuong tién, nhung do s6 lugng xe may Idn vuot troi va ty
1é xe ¢t ky cao, tdng lugng phat thai tir xe may van chiém uu thé doi
vai nhiéu loai chat 6 nhiém. Hon nifa, phat thai ti xe mdy thuang
tap trung & do cao thap, gan vdi dudng hé hap cua nguai dan, dac
biét trong cac khu vuc tdc nghén giao thong, lam tang muc dé phoi

nhiém truc tiép.

Tiéu chi so sanh Xe may

0O té canhan Phuong tién xe buyt cong cong

Sé lugng phuaong tién (uéc | Ap ddo: 5,6 triéu (HN), 8,6 trieu

tinh)

(TP.HCM) vao 2025. Tong >14 triéu.

Thap hon déng ké: Vai tram | Rat thap: Vai nghin chiéc/thanh

nghin dén ~1 triéu/thanh phé.

phé.

Rat cao: Gan 68% xe trén 10 nam
tudi (TP.HCM), cdng nghé Euro 1
hodc thap hon.

Ty lé xe cii/tudi tho cong

nghé

Trung binh - thap: Ty |é xe Trung binh - cao: Tuy thudc vao

ddi mdi hon, tuan tha Euro 4, | viéc thay thé doi xe ci bang xe

S cao hon. mdi/xe dién.

Cao (dac biét NOx, PM tir diesel)

Phéat thai trén méi phuong
tién (Emissions per

Théap (xe mdi); Rat cao (xe cq,
khong bao dudng, xe 2 thi).

Cao (dac biét NOx, PM tir
diesel); Trung binh (xe xang
dai mdi).

nhung gidm déng ké néu dung
CNG/LPG/Dién.

vehicle)
Téng lugng phat thai tai
do thi

Rat cao, chiém vu thé: (Xe may
chiém trén 75% trong khi thai tur

giao théng dudng bd).

Trung binh: Téng lugng thap
hon xe mdy do sé lugng it
hon, du phét thai trén moi xe

¢6 thé cao.

Thép: Téng lugng thap nhat
trong 3 loai do s6 lugng it va hiéu
qua van chuyén,

Tac dong dén madi trudng
khéng khi (Cac chat é
nhiém chinh)

CO, HC: Nguén chinh do dét chay
khéng hoan toan, dac biét xe ca.
Tao ozone ting mat dit. PM2.5,

NOx, PM2.5: Nguon chinh tu
déng co diesel (xe tai, xe
khach, mét s6 6 to con). Gép
phan suong mu quang hoéa.

NOx, PM2.5: Chy yéu tir xe buyt
diesel cii. C6 thé rat cao néu coéng
nghé lac hau,

PM10: Lugng |6n t xe cd, dong co

N
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hao mén, dau béi tron. Anh hudng

nghiém trong hé hap. NOx,
S0,: Muc dé it hon so véi CO, HC
nhung van gop phan.

CO, HC: TU xe xang. SO2: TU
nhién liéu diesel cé6 ham
lugng luu huynh. Bui ti
16p/phanh: Gop phan vao
PM.

CO, HC: TU xe chay xang/diesel.
S0z TU nhién liéu diesel. Tuy
nhién, cdc dong xe buyt CNG/LPG
hoac dién co phat thai gidam dang
ké hodc bang 0 tai cho.

Hiéu qua van chuyén Rat thap: Trung binh 1-2 ngudi/xe.

(Passengers per vehicle)

Thap: Trung binh 1-3
nguai/xe.

Rat cao: Hang chuc dén tram
nguai/xe.

Vi tri phat thai va muc do
phoi nhiém truc tiép

Thap, gan dudng hé hap: Gay
phai nhiém tryc tiép cao nhat cho
ngudi dan (dac biét trong tac
nghén).

Trung binh: Cao hon xe buyt,
thap hon xe may. Phat thai
thudng phan tan & dé cao
tuong doi hon.

Cao: Thudng & d6 cao hon, it phoi
nhiém tryc tiép hon cho ca nhan.

Kha nang kiém soat phat Rat kho: Hang triéu xe phan tan,

Dé hon xe may: Da phan co

Dé nhat: Thudc quan ly don vi

khong dat chuan

- Uu dai manh mé cho xe may
dién (giam thué, phi, ha tdng sac).
- Tuyén truyén, nang cao nhan
thurc vé tac hai xe ct va lgi ich xe
dién/GTCC.

- That chat kiém dinh khi
thai dinh ky, phat nang vi
pham.

- Khuyén khich xe dién, xe
hybrid bang uu dai.

- Phi tdc nghén, phi d6 xe
cao hon tai khu trung tam dé
han ché xe.

thai khé quan ly, khé kiém dinh dinh ky. | kiém dinh, cdng nghé xur ly van tai, dé ép dung cdng nghé
tot hon (bé loc hat dies - DPF, | sach, bdo dudng dinh ky va
bd chuyén doi xuc tac - chuyén doi toan bo doi xe (VD:
Catalytic Converter). sang xe buyt dién/CNG).
Khuyén nghi chinh - Kiém dinh khi thai bat budéc dinh | - Ap dung tiéu chuan khi - Dy nhanh dau tu phat trién
sach/Giai phap ky. thai cao hon cho 6 t6 nhap GTCC (metro, BRT, xe buyt
- Xay dung 16 trinh loai bé xe ci, khau/san xuat mai. dién/CNG).

- Nang cao chat lugng dich vu
GTCC (dang gid, tién nghi, an
toan).

- Uu tién lan duéng, tin hiéu cho
GTCC dé tang t3c dé va hap dan.

- €6 chinh sach hé trg chuyén
déi toan bo doi xe buyt sang cong
nghé sach.

3. TACDONG CUA O NHIEM KHONG KHI TU XE MAY DEN SUC
KHOE CONG PONG VA MOI TRUONG DO THI

Thuc trang chat lugng khong khi: Cac hé théng theo doi chat
lugng khéng khi nhu IQAir thudng xuyén ghi nhan ca hai thanh phé
(Ha Nai, TP.HCM) ndm trong top 10 thanh phd ¢6 mic dd 6 nhiém
khong khi cao nhat thé gidi vao nhiéu thai diém trong nam (Moi
trudng va D6 thi, 2024). Chang han, vao sang 05/01/2024, Ha Néi ¢
muc PM2.5 dat 176 pg/m? (xép thir 6 thé gidi), TP.HCM dat 164
Hg/m? (xép thur 10 thé gidi) (Mdi trudng va D6 thi, 2024). Cac chi s6
nay vuot xa quy chudn ky thuat quéc gia vé chat lugng khong khi
xung quanh (QCVN 05:2013/BTNMT quy dinh néng d6 bui min
trung binh nam la 25 pg/m?) va khuyén cdo cia T8 chic Y t& Thé gidi
(WHO). Néng dd bui PM2.5 trung binh nam tai 12 quan néi thanh
Ha Noi trong giai doan 2019 - 2020 dao ddng tif 31.5 ug/m? dén
32.9 pg/m? khang dinh mic dé6 6 nhiém ding bio dong
(VnExpress, 2020).

Tac dong suc khde: Tiép xuc lau dai hodc ngdn han vdi cic chat
6 nhiém tir xe may gay ra nhiéu van dé suc khée nghiém trong:

o Bénh hé hap: Gay kich ing dudng hé hap, lam tang nguy co
mac hen suyén, viém phé quan, phéi tdc nghén man tinh (COPD), va
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Nguén: Tong hap va phan tich cia tdc gid

ung thu phéi. Tré em va ngudi gia la d6i tugng dac biét dé bj tén

thuong.

o Bénh tim mach: PM2.5 c6 thé xam nhap vao mau, gay viém
nhiém toan than, 1am tang nguy co dau tim, dét quy, va cac van dé

tim mach khéc.

o Cac van dé than kinh va phat trién: O nhiém khéng khl cé
thé anh hudng dén sy phat trién ndo bo & tré em va ting nguy cd
méc cac bénh thodi héa than kinh & ngudi 16n tudi (WHO, 2021).

o Giam chat lugng sdng: Gay kich (ng mat, mdai, hong, da, va

lam gidm dang ké tudi tho trung binh ctia ngudi dan dé thj. Thuc té
tai cac bénh vién & Ha Noi va TP.HCM, s lugng bénh nhan méc céc
bénh hé hap nhép vién vao mua 6 nhiém ting cao la minh ching rd
rang cho méi lién hé giifa 6 nhiém khéong khi va sirc khde cong déng.

4. GIAI PHAP VA DPINH HUGNG CHINH SACH NHAM GIAM
THIEU PHAT THAI TU XE MAY

Pé gidi quyét van dé phat thai tir xe may va cdi thién chat lugng
khéng khi d6 thi, can c6 mét chién lugc da chiéu, két hgp déng bd
va hiéu qua céc giai phap ky thuat, chinh sach va xa hoi:

4.1. Gidi phap ky thuat va ha ting
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o Kiém dinh khi thai dinh ky va bat budc: Trién khai chuong
Utrinh kiém dinh khi thai bat budc, thuc hién dinh ky déi vdi tat ca xe
nmay, dac biét uu tién kiém soat chat ché cac xe mdy ci. Can thiét lap
Bhé théng tram kiém dinh dat chuan, xay dung quy trinh kiém dinh
fminh bach va ép dung ché tai di manh nham dam bao su tuan th.

® Néang cap tiéu chuan khi thai cho xe méi: Day nhanh viéc ap
edung cac tiéu chuan khi thai Euro 4, Euro 5 hoac cao hon cho xe méy
53N xuat va nhap khau mdi.

e Phat trién ha tang giao théng phi co gidi: Md rong va cai
tthién mang Iudi lan dudng danh riéng cho xe dap, xdy dung via hé
rrdng rai, an toan, c6 béng mat. Dau tu vao cac hé théng xe dap cong
ocdng hiéu qua (vi du nhu mé hinh Seoul Bike cia Han Quéc) dé
kkhuyén khich di chuyén bang phuong tién sach cho cic quang
¢duang ngén.

* Ung dung hé théng giao théng théng minh (ITS): Sir dung
ocdng nghé dé t6i vu hda diéu khién den tin hiéu giao théng, quan
lly ludng xe, gidm thiéu tic nghén va thai gian xe chay khong tai, tir
¢d6 gidm phat thai khi 6 nhiém.

4.2, Giai phap chinh sach

® Xay dung 16 trinh loai bé xe may ci va khong dat chuan:
TTrién khai 16 trinh cu thé va c6 tinh kha thi dé han ché, tién tdi loai
tbo xe may qua nién han sirdung hoic khong dat tiéu chuan khi thai
Wao cdc khu vuc trung tdm do thi. Cac bién phap c6 thé bao gom:
+Ap dung quy dinh han ché luu théng theo khu vuc hoac khung gig;
EDé xuat cac goi ho trg tai chinh, khuyén khich chuyén ddi sang xe
nmady dién hoac phuong tién giao théng cong cong (GTCC) cho chi
5@ hitu xe cd.

¢ Chinh sach vu dai cho phuong tién xe may Pién (XMD):
0Gidm thué, phi trudc ba, phi cap bién s6 va cac uu dai khac dé giam
ochi phi s& hiru XMB; Pau tu manh vao viéc phat trién ha tdng tram
£53c cong cdng rong khép va tién lgi trong dé thi; C6 chinh sach ho
1trg phat trién nganh céng nghiép san xuat XMD néi dia, tan dung
Hlgi thé cdng nghé clia cic doanh nghiép Viét Nam.

o Uutién phat trién GTCC va han ché xe cd nhan: Day nhanh
11ién d6 hoan thanh va dua vao khai thac cac tuyén dudng sat do thi
{(metro), xe buyt nhanh (BRT), déng thdi nang cao chat lugng dich
vvuclia hé théng xe buyt dé ting tinh hap dan ciia GTCC; Nghién clu
#dpdung cac chinh sach nhu phi tdc nghén, phi d6 xe cao hon tai cac
Tkhu vic trung tam dé gidm lugng xe ca nhan vao noi do, dong thai
1bd sung cac lua chon GTCC thay thé hiéu qua.

4.3. Gidi phap xa hdi va nang cao nhan thuc

® Ting cudng tuyén truyén va gido duc: TS chuc cic chién
vdich truyén thong da dang, lién tuc vé tac hai ciia 6 nhiém khong
Ikhivalgiich cta viéc sirdung GTCC, xe dién, di bo, xe dap. Tap trung
"vao cdc lgi ich truc tiép vé suc khde, kinh té va moi trudng.

® Khuyén khich 16i séng xanh: Xay dung cac chuong trinh
1khuyén khich cédng déng tham gia vao cac hoat dong di chuyén bén
1viing va thuc day thay déi théi quen sirdung phuong tién ca nhan.

® Nang cao trach nhiém ctia cdng dong va doanh nghiép:
1Khuyén khich cdc doanh nghiép chuyén déi xe stf dung nguyén liéu
Ihéa thach sang xe dién. Nang cao y thic ctia ngudi dan trong viéc
Ibdo dudng xe dinh ky va thay thé xe ca, khong dat chuan.

5.KET LUAN
Phat thai tir phuong tién xe mdy ca nhan da va dang la mét
'trong nhitng nguyén nhan chinh gay suy giam chat lugng khong khi
' tai cac d6 thi Ion chia Viét Nam, dién hinh 1a Ha Noi va TP.HCM. Murc
+ 46 6 nhiém bui min PM2.5 va cac khi doc hai khac tif xe mdy khéng
thi dnh hudng nghiém trong dén suc khée cong déng ma con lam
suy gidm chat lugng méi trudng séng doé thj. Dé gidi quyét triét dé

thach thic nay, cdn c6 mot chién lugc toan dién, bao gém céc gidi
phap ky thuat nhu kiém dinh khi thai va nang cap tiéu chuan; cic
chinh sach khuyén khich chuyén déi sang xe dién va han ché xe ci;
cling vdi viéc phat trién manh mé GTCC va ha tdng giao théng phi
co gidi. Hon hét, sy thay déi trong nhén thic va hanh vi cia méi
ngudi dan la yéu té then chét dé hudng téi mét tuong lai do thi
xanh, thong minh va bén viing, noi bau khong khi trong lanh 1a tai
san chung clia moi cu dan.

TAI LIEU THAM KHAO

[1]. B3 Tai nquyén va Mai truang. (2023). Béo cdo hién trang mdi truong qudc gia nam
2022: Chuyén dé Chat lugng khang khi. Ha Noi, Viét Ham: NXB Tai nguyén Mai truang va Ban
do Viét Nam.

[2]. B3 X3y dung. (2020). Bao cdo hién trang phat trién do thi Viét Nam 2019 - 2020.
Ha Nai, Viet Nam: NXB Xay dung.

[3]. Ho Qudc Bang, Dao Manh Tién, & Trvang Thanh Ting. (2020). Phén tich phat thai
khi nha kinh tir giao thang do thi va dé xuat gidi phap tai TP.HCM. Tap chi Mai trudng,

[4). IQAir AirVisual. (2024). World Air Quality Report 2023. IQAir.
https://www.iqair.com/world-most-polluted-cities

[5]. Lao Ddng. (2024, 24 thang 5). Ha Noi ¢d 5,6 triéu xe may, TP.HCM 8,6 triéu xe mdy.
Béo Lao Ddng. https://laodong.vn/xa-hoi/ha-noi-co-56-trieu-xe-may-tphcm-86-trieu-xe-
may-1344445.Ido

[6]. Nguyén, T. A., & Lé, M. H. (2023). Thuc trang va thch thic cia giao thong do thi
tai Viét Nam. Tap chi Quy hoach Xay dung.

[7]. Pham, T. D., & Tran, Q. H. (2019). Nghién ctu dénh gia mic do phat thai 6 nhiém
tir xe may va dé xuat gidi phap kiém sodt tai Ha Noi. Tap chi Khoa hoc Giao thang van tai.

[8]. UNEP (Chuong trinh Mdi truong Lién Hop Qudc). (2020). Emissions Gap Report
2020.  Nairobi,  Kenya:  United  Nations  Environment  Programme.
https://veww.unep.org/resources/emissions-gap-report-2020

[9]. VnExpress. (2020, 10/12). Ha Ngi 6 nhiém bui min nhat nudc. VnExpress.
https://vnexpress.net/ha-noi-o-nhiem-bui-min-nhat-nuoc-4204561.html.

[10]. World Health Organization (WHO). (2021). WHO global air quality guidelines:
Particulate matter (PM2.5 and PM10), ozone, nitrogen dioxide, sulfur dioxide and carbon
monoxide. Geneva: World Health Organization.
https://www.who.int/publications/i/item/9789240034228.

ISSN 2734-9888 ! 08.2025 XAYOUNG 223



