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TOM TAT

Chat lugng khong khi (CLKK) tai TP. H6 Chi Minh (HCM) bi 6 nhiém. Theo két qua quan tric vao ndm
20109, gia tri TSP tai cac vi tri giao thong c6 93,8% s6 liéu vigt QCVN 05:2013/BTNMT; con tai cac vi tri quan
tric moi trudng nén, quan trac anh hudng do dan cu va tii cac hoat dong cdng nghiép c6 ndong d6 TSP trung
binh gi¢ thap hon QCVN 05:2013/BTNMT. Nong d¢ trung binh ctia PM_ , tai 7 vi tri dao dong trong khodng
20,7 - 44,8 pg/m v6i 7,5% s6 liéu quan trac vugt QCVN 05: 2013/BTNMT (nong d¢ PM, , trung binh 24 gio:
50 pg/m’). Vi vdy, muc tiéu ctia nghién ctu ndy la tinh todn téc dong ctia 6 nhiém khong khi (ONKK) dén
stic khoe cong dong tai TP. HCM, tii d6 dé xuat giai phap giam thiéu ONKK. Nghién ctiu ing dung ly thuyét
md hinh BENMAP va GIS dé tinh toan téc dong cia ONKK t6i stic khde ngudi dan tai TP. HCM thong qua
mot s6 loai bénh géy ti vong. Két qua cho thdy, tong cong c6 1.397 ca tli vong trong ndm 2017, trong d6 s6
nguoi ti vong do bénh tim-phdi la cao nhat (841 ngudi chiém 60,20%), ding thu hai la bénh THD (483 ngudi
chiém 34,57%) va cu6i cung la ung thu phéi (73 nguoi chiém 5,23%). Nghién ctiu ciing chi ra ring, PM, , c6
dnh hudng nhiéu nhit téi stic khoe, la nguyén nhén ti vong ctia 1.137 ngudi (81,32%), sau d6 dén NO, (171
nguoi chiém 12,31%) va cudi cing 1a SO, (88 ngudi chiém 6,37%). Nhin chung, ONKK la nguyén nhan gay tu
vong khoang 13,46% s0 ca ti vong tai TP HCM véi s6 ca tti vong tap trung tai trung tdm TP. Nghién ctiu cling
da dé xudt 14 giai phap gidm ONKK TP. HCM, trong d6 dic biét co gidi phap gidm tac dong ONKK dén stic

khoe ngudi dan thong qua hé thong Healthy Air.
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1. M6 dau

Céc TP 16n ndi chung va TP. HCM ndi riéng hién
dang phai doi mdt véi tinh trang qud tai cac phuong
tién giao thong, gy anh hudng xau dén chét lugng moi
truong. Theo s6 liéu ctua Trung tdm Quan tric va Phan
tich moi truong TP. HCM (2019) thi CLKK tai TP.
HCM bi 6 nhiém, cu thé vao nam 2019, quan trac gid tri
TSP cho cac vi tri quan trac giao thong c6 93,8% s6 liéu
vugt QCVN 05:2013/BTNMT; con tai cac vi tri quan
trac moi truong nén, quan trac anh huéng do dan cu
va tu cac hoat dong cong nghiép c6 nong do TSP trung

! Lién hi¢p cdc Hoi Khoa hoc va ky thugt TP. HCM

binh gio thﬁp hon QCVN 05:2013/BTNMT. Néng do
trung binh ctia PM, , tai 7 vi tri dao dong trong khoang
20,7 - 44,8 pg/m’, le 7,5% s6 liéu quan trac vugt
QCVN 05:2013/BTNMT (n6ng do P, trung binh 24
gio: 50 ug/m?).

Nghién ctiu gin day lién quan gitta ONKK va stic
khoe ngudi dan chi ra hon 90% tré em dudi 5 tudi tai
TP. HCM c6 lién quan dén cac bénh vé duong ho hap
(HEI, 2012). Theo Bdo cdo ctia Dién dan Kinh té Thé
gi6i ndm 2012, Viét Nam 1a mot trong s6 10 nudc bi
ONKK nhit thé gidi, trong d6 giao thong 1a ngudn phat
thai chinh c4c chat gay ONKK tai TP HCM (Ho et al,
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2019). Tuy nhién, nhiing nghién ctiu vé anh hudng ctia
ONKK tai TP. HCM t6i stic khoe con ngudi con dang
rat han ché. Nhiing nghién ctiu gan day mdi chi tap
trung chl yéu vao méi lién hé gitta ONKK t6i cac bénh
vé ho hdp cta tré nho (Mehta et al., Luong et al., 2020).
Nghién ctiu dinh lugng vé s6 lugng nguoi tti vong/bénh
tat do ONKK tai TP. HCM néi riéng va Viet Nam noi
chung con chua thuc hién. Vi vay, muc tiéu ctia nghién
ctiu nay 14 tinh todn tac dong cia ONKK dén stic khée
cong dong tai TP. HCM, tli d6 dé xuat giai phap giam
thiéu ONKK. Nghién cttu ing dung ly thuyét mo hinh
BENMAP va GIS dé tinh toan tic dong ciia ONKK t6i
stic khoe ngudi dan tai TP. HCM théng qua mot s6 loai
bénh gay tu vong.

2. Noi dung va phuong phap

C6 thé thdy, viéc danh gia gdnh ning ctia ONKK
t6i stic khoe nguoi dan da dugc thuc hién tai cac quoc
gia phat trién. Tham chi, udc tinh nay da dugc tinh
trén pham vi khu vuc cta tac gia Yorifuji (Yorifuji et
al., 2015) hodc toan cau ctia Global Burden of Disease
(GBD, 2016). Tuy nhién, nhiing nghién ctiu vi m6 nay
thuong thu thap s6 liéu tii cac tram quan tric ty dong
vé mot s6 thong s6 (TSP hodc PM, ) va sau d6 tinh todn
noéng do PM, ; dua vao cac ty 1¢ da dugc cong bé. pé thé
thdy, hai nghién ctiu vé nguyén nhén ti vong do ONKK
cua TP. HCM trong kho di liéu mé& van con mot s6
nhiing gi6i han. Nghién ctiu clia Bang nam 2017 méi
chi khao sat mot khu vuc hep (Quan 5) véi doi tugng
la PM, (Bing va CS, 2017). Nghién ctiu cta Yorifuji
va cong su ndm 2015 da tinh dén tdc dong ctia ca PM |
va PM, ; nhung van ton tai nhiing bat cap. Nghién ctiu
nay chi c6 so6 liéu do dac ctia PM  tai 1 diém do dac
(Yorifuji et al., 2015). Hién nay, trén thé gidi co rat
nhiéu nghién ctiu ting dung mé hinh BENMAP, vi c6
nhiéu uu diém so véi cac phuong phép danh gia tuong
quan va thong ké khac.
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A Hinh 1. Phuong phdp va cdc budc thic hién xdc dinh tdc
dong ONKK lén sic khée theo mé hinh BENMAP

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Vi vay, trong nghién ctiu nay, huéng tiép cén su
dung ly thuyét moé hinh BENMAP véi ba 16p chong ban
do: (i) ban d6 ONKXK, (ii) ban d6 dan s, va (iii) ban do
vé ty 1é tli vong sé dugc ap dung dé€ xac dinh tdc dong/
ganh ndng bénh tat cia TP.HCM d¢€ cho d6 chinh xac
cao hon.

Dé€ thuc hién muc tiéu trén, nghién ctu thuc hién
theo 9 budc khac nhau (theo Hinh 1):

Buidc 1: T két qud mo6 phong ONKK cho toan TP.
HCM, lap ban d6 néng do cac chdt ONKK khac nhau
vugt quy chudn stic khoe cia WHO;

Budc 2: Thu thap va lap ban d6 dan s6, mat do va s
dan song trong khu vuc nghién ctu (Population age);

Budc 3: Thu thap va nghién ctu st dung trich xuat
dii liéu Background Incidence Rate (s6 liéu nén vé ty 1¢
mac cac chling bénh do tiép xtic véi cac chit 6 nhiém
khéc nhau tai néng do do - s6 liéu nghién ctiu trong
phong thi nghiém US EPA va WHO);

Buidc 4: Thu thap, khao sat bénh lién quan trong khu
vuc nghién ctu;

Buidc 5: Thu thap va nghién ctiu hé thong s6 liéu stic
khoe A6 ctia BO Y té tai TP. HCM;

Buidc 6: Nghién ctiu va ting dung ly thuyét moé hinh
BENMAP dé danh gia tac dong ONKK dén stic khoe
cong dong;

Bu6e 7: Tinh toan va cho biét s6 ty 1é mic bénh
do tiép xtc v6i 6 nhiém cic chit ONKK tai khu vuc
nghién ctiu;

Buéc 8: Panh gia tli vong/bénh do 6 nhiém giy ra
doi voi stic khoe cong dong tai TP. HCM;

Budc 9: Banh gia va dé xudt cac bién phap giam
ONKK, phong tranh cic loai bénh ma nghién ciu dé
cap cho TP. HCM;

Trong nghién ctiu nay, ing dung ly thuyét mo hinh
BENMAP da dugc thuc hién dé xdc dinh tac dong ctia
ONKK tdi stic khde ngudi dan. Xudt phét tii cong thiic
tinh ty 1é ti vong trong dich té nhu sau:

AY =Y, (1-e ™) Pop  (1.0)

Trong do:

Y,: Ty 1€ ngudi chét do bénh A (%);

B : Hé s6 anh hudng (Effect estimate) dugc tinh tii ty
1é rui ro stic khoe (Relative Risk - RR) khi néng d6 chét
0 nhiém thay d6i. RR thuong dugc tim thdy trong cac
nghién ctiu dich té;

APM: Sy thay d6i vé€ nong d6 chit 6 nhiém;

Pop: S6 ngudi dan bi phoi nhiém;

Giai phuong trinh (1.0) d€ tim ra AP theo cong thtic
Mac Laurin ham co ban véi phan du Peano:

e’ :1+x+lx2+lx3+...+ix”+0(x")
2 3! n!
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Thay vao cong thtc (1.0) trd thanh:
e M —1— BAPM

BAPM =1-¢ 7™

AY =Y xBxAPMxPop  (1.1)

3. Két qua va thao ludn

S6 liéu vé stic khoe ctia ngudi dan TP. HCM dugc
thu thap tt hé thong luu tri stic khoe A6. Day la b
di liéu dugc xay dung tli nam 1992 vé viéc ghi nhan
nguyén nhan ti vong tli cdp phuong, xa. Sau do, dii liéu
nay dugc tong hgp va dua 1én cép dia phuong va Trung
uong (Dung va Stevenson, 2015).

Theo s6 liéu cho thdy, TP. HCM ghi nhan 6.630 ca tu
vong do bénh tim - phdi (chiém 30,05% s6 ca tli vong),
3.314 ca tl vong do bénh IHD (chiém 15,02% s6 ca tu
vong) va 437 ca ti vong do mac ung thu phdi (chiém
2,00% s6 ca tli vong) trong mot nam. Nhin chung, két
qua khao sat phan anh ding dugc 79% so véi két qua
phén tich tit hé thong luu trii stic khde A6, dac biét 1a ty
1é ti vong do IHD. Ty 1é nay kha tuong dong véi nghién
ctu vé danh gia d6 nhay ctia h¢ thong di liéu A6 cua
Stevenson va cong su nam 2015. Nghién ctiu nay chi ra
d¢ nhay ctia dii liéu A6 thay déi tiy theo nguyén nhén tu
vong. Do nhay doi véi tti vong do chan thuong la 75,4%,
do ung thu la 66,9% va do bénh vé hé tuan hoan la 63,1%.
Mac du nghién ctu nay chua danh gid cu thé vé ba loai
bénh nhu trong nghién ctiu nay, nhung nhiing bénh do6
cung nam trong cac danh gia téng thé. Vi du nhu ung
thu phéi (C33, C34, C39, C45 theo ICD10) ndm trong
danh gia vé tat ca cac loai ung thu (C00-D48), bénh
tim-phdi va bénh IHD (120-125 theo ICD10) nam trong
nhdm bénh tudn hoan (100-199) va ho hap (J00-J99). Hé
thong luu trii stic khoe A6 tai Viét Nam ghi nhén tuong
doi day du (94%) so ca tli vong va phan loai chinh xac
3 nguyén nhén gy tti vong hang d4u (chiém 66% tong
s0 ca ti vong) la bénh vé hé tuan hoan, ung thu va chan
thuong (Dung va Stevenson, 2015). Két qua kiém tra
chéo trong nghién ctiu nay va cac danh gia hién c6 cho
théy dii liéu A6 hoan toan phu hgp dé tinh toan ty 1é t
vong nén cho TP. HCM.

Nghién ctiu nay ké thtia ban d6 ONKK tii nghién
ctu trudc (Bang et al., 2020). Két qua md phong chi ra
néng do CO, NO,, va O, vigt QCVN 05:2013/BTNMT
vao nam 2017 la 1.5, 1.5, va 1.1. Tuy nong dé trung
binh nim cta PM, van thip hon QCVN 05:2013/
BTNMT, nhung la1 a0 hon khuyén nghi caia WHO
xap xi 2 lan. Chi ¢6 néng do trung binh 1h, 8h ciing
nhu trung binh nam ctia SO, la thip hon nguidng quy
chuin cua QCVN 05:2013/BTNMT.

Tdc dong ciia ONKK tdi bénh tim-phdi

Hinh 2 cho thdy, s6 lugng ti vong do bénh tim phdi
tap trung tai trung tam TP. HCM nhiéu hon khu vuc
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ngoai thanh nhu Ct Chi, Héc Mén & phia Bac TP va
huyén Can Gio, Nha Beé & phia Nam TP. Diéu nay c6
thé dugc giai thich béi ndng do chit 6 nhiém tai trung
tam TP. HCM cao hon ngoai thanh nhu trinh bay trong
két qua mo6 phong ONKK. Cong thiic tinh s& ngudi ti
vong (1.1) cho thdy, ngoai sy anh hudng ctia nong do
chit ONKK, s6 ngudi t& vong con phu thudc vao s6
ngudi dan bi phoi nhiém. Mat d¢ dan s6 & khu trung
tam TP cling cao hon so véi cac khu vic ngoai thanh
ciing 1a mot trong nhiing ly do khién cho s6 lugng tt
vong nhiéu hon & khu trung tdm. Ban d6 t& vong do
bénh tim-phdi lién quan t6i PM_ , NO, dugc thé hién
trong Hinh 2 a, b tuong ting:

2,5’

R o+ LT

RE®:

(a) (b)
A Hinh 2. Ty I¢ tit vong do bénh tim - phdi tai khu viic
nghién ctiu

Trong ba tic nhian ONKK, PM, . giy ra s& lugng
tt vong do bénh tim-phdi nhiéu nhit (715 ca chiém
85,02%), sau d6 dén NO, (83 ca chiém 9,87%) va cuoi
cung la SO, (43 ca chiém 5,11%). S6 lugng t vong do
bénh tim-phdi cang kha tuong déng véi nghién ciu
cua Yorifuji (Yorifuji va cong sy, 2015) khi nhém
nghién ctu tinh toan dugc s6 lugng tt vong do bénh
nay gay ra boi 6 nhiém bui PM, ;12 964 ca tai TP. HCM
(Yorifuji et al., 2015).

Tdc dong ctia ONKK t6i bénh IHD

S6 lugng ti vong do bénh THD ciing tuong tu nhu
phén bd ctia bénh tim phdi. S6 lugng ngudi tit vong
cao tap trung tai trung tam TP. HCM nhiéu hon khu
vuc ngoai thanh nhu Cu Chi, H6c M6n & phia Bac TP
va huyén Can Gig, Nha Be & ph1a Nam TP. Trong ba
tac nhan ONKK, PM, _ gy ra s6 lugng tit vong do bénh
tim-phdi nhiéu nhat (357 ca chiém 73,91%), sau d6 dén
NO, (83 ca chiém 17,18%) va cudi cung la SO, (43 ca
chiém 8,90%).

Tdc dong ciia ONKK t6i bénh ung thu phoi

S6 lugng tli vong do bénh ung thu phéi ciing tuong tu
nhu phén bé ctia bénh tim-phdéi va bénh IHD. S6 lugng
nguoi ti vong cao tdp trung tai trung tam TP. HCM
nhiéu hon khu vuc ngoai thanh nhu Ca Chi, Héc Mon &
phia Bic TP va huyén Cén Gio, Nha Bé & phia Nam TP.



Trong ba tic nhan ONKK, PM, , gdy ra s6 lugng tti
vong do bénh IHD nhiéu nhit (357 ca chiém 73,91%),
sau d6 dén NO, (83 ca chiém 17,18%) va cudi cling la
SO, (43 ca chiém 8,90%).

Trong ba tic nhan ONKK, PM, , gdy ra s8 lugng tti
vong do bénh ung thu phéi nhiéu nhit (64 ca chiém
87,67%), sau d6 dén NO, (6 ca chiém 8,22%) va cudi
cung la SO, (3 ca chiém 4,11%). S6 lugng t& vong do
bénh ung thu phéi trong nghién ctu nay kha nho khi
so sanh véi bdo cdo ctia Yorifuji va cong sy nam 2015,
khi nhém nghién ctiu tinh toan dugc s6 lugng ti vong
do bénh ung thu phdi gay ra béi 6 nhiém bui PM, , lén
t6i 922 ca tai TP. HCM [89]. S6 lugng ngudi ti vong
bdi bénh ung thu phéi do PM, ; trong nghién ctiu ctia
Yorifuji cao hon 14,4 1an so véi nghién nay. Diéu nay
6 thé€ dugc giai thich bai hai nguyén nhan: (i) ndong do
PM, ; trong nghién cttu ctia Yorifuji cao gép 2,76 so véi
nghién ctiu nay. Trong nghién ctiu ctia Yorifuji, ndong
do PM, dugc tinh tlii nong do PM, | (PM,, = 0,6°PM |
= 47,2 ug/m?). Khi thuc hién nghién ctiu Yorifuji chua
¢ ban d6 6 nhiém PM,  trung binh ndm ma ngoai
suy tif mot s6 di€ém quan trac PM,  ca TP. HCM lam
cho gia tri PM, ; cao so véi thuc té& (i) ty 1é tt vong
tai TP.HCM do ung thu phdéi trong nghién ctiu cua
Yorifuji (Yorifuji va cong sy, 2015) cling cao hon 6,16
lan so v6i nghién ctiu nay. Nghién ctiu cua Yorifuji liét
ké t61 2.691/20.575 ca tli vong do ung thu phéi trong khi
dii liéu loc tii hé thong A6 trong nghién ctiu nay chi c6
437/22.280 trudng hgp. Diéu nay c6 thé gidi thich trong
nghién ctiu cta Yorifuji trudc ndm 2009 cac code bénh
lién quan tt vong do ung thu phdi chua théng nhét ddy
du va chua chinh xac.

Tdc dong ciia ONKK t6i ba bénh: tim-phéi, IHD
va ung thu phéi
Két qua tdng hop vé taic dong ONKK t6i ca ba bénh:
tim-phdi, IHD va ung thu phdi dugc trinh bay trong
Bang 1. Két qua cho thdy, anh hudng 16n ctia bui PM_
t6i stic khoe cong dong khi chiém t6i 81,32% tong s ca
tli vong dugc gay ra boi ca ba tdc nhan 6 nhiém (PM,
SO,, NO,). bung thi haila NO, v6i ty 1¢ gay tt vong 1a
12,31% va cu6i cung la SO, vdi ty 1€ 1a 6,37%. Két qua
nay mot 1an nifa khang dinh nhan dinh “O nhiém PM,
6 tac dong dén stic khde ngay ca 6 nong do rat thap,
vi vy khong c6 ngudng nao dugc coi la khong thiét
hai téi stic khoe” ctia t6 chiic WHO (WHO, 2018) (c6
nghia la ct xudt hién PM,  trong khong khi la gy bénh,
khong can phai vugt QCVN 05 2013 hay cac quy chuidn
cua WHO).

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Bang 1. S6 ngudi ti vong do ONKK tai TP. HCM trong
niam 2017

Chit 6 nhiém | Ung Tim- IHD | Tdngcua

thu phoi ba bénh
phéi

PM, _ 64 715 357 1136

SO, 3 43 43 89

NO, 6 83 83 172

Toéng gayrabdi | 73 841 483 1397

ca ba chat

Dii liéu vé s6 437 6.630 3.14 10.381

nguoi ti vong

A6

Chiém ty 1¢ 16,7 % | 12,68 %/ | 14,57% | 13,46%

Diéu nay cé thé giai thich PM, , rat nguy hiém, c tdc
dong dén stic khoe ngusi dan ngay ca ¢ nong do rat thap
- thuc sy khong c6 ngudng nao dugc xac dinh dudi day
ma khong c6 thiét hai doi véi stic khoe. Do d9, cac gidi
han huéng dan cia WHO 2005 nhiam dat dugc nong do
PM thip nhit c6 thé (WHO, 2018).

Bang 1 ciing cho thdy, trong ba bénh (tim-phéi, IHD,
va ung thu phdi), s6 ngudi ti vong do bénh tim-phdi
la cao nhét (841 ngudi chiém 60,20%), sau d6 dén bénh
IHD (483 ngudi chiém 34,57%) va thap nhap la bénh ung
thu phéi (73 ngudi chiém 5,23%). Két qua vé s6 nguoi
tt vong dugc so sanh véi dii liéu A6 va dugc thé hién
trong Bang 1. Bang 1 cho thdy, s6 lugng tt vong do bénh
tim phdi, IHD va ung thu phdéi béi ba tac nhan (PMZ,s,
SO,, NO,) tai TP. HCM lan lugt 1a 12,68%; 14,57% va
16,70%. Nhin chung, ty 1¢ ti vong do ca ba bénh nay
béi ONKK vao khodng 13,46% tdng s6 ca ti vong tai
TP. HCM nam 2017. Két qua nay kha tuong dong véi
két qua ctia Yorifuji va cong su cong bé nam 2015 vé s6
lugng tu vong do PM, , tai TP. HCM ndm 2009. Trong
bao cdo ctia Yorifuji (Yorlfu)l va cdng su, 2015), ty 1é
tu vong do bénh tim-phéi va ung thu phdi giy ra bai

, chiém khodng 9,17% va 4,65% tai TP. HCM. Co
the thay, trong nghién ctiu cta Yorifuji, ty 1é tii vong do
PM, . tai TP. HCM cao gdp doi so v6i § Ha Noi mac du
nong do bui PM, , tai Ha N¢i cao hon nhiéu so v6i TP.
HCM. Theo nghlen cuu Yorlfu)l néng do PM, , tai TP.
HCM 1a 47,2 pg/m’ trong khi nong do do trlic tiép tai
HaNoila51,3 pg/m (n6ng do PM, _ dugc tinh tii PM, ).
biéu nay c6 thé€ giai thich bdi s6 hidng dan s6 tai TP,
HCM dong hon tai Ha Noi. Nam 2017, s6 dan TP. HCM
la 8,64 triéu nguoi cao nhat nudc, con Ha Noi 1a 7,65
(dting thu 2) (Yorifuji va cdng sy, 2015). Nhu vay c6 thé
théy, mac du c6 thé hai dia diém cting bi phoi nhiém bai
muc d6 ONKK nhu nhau nhung tdc dong ctia muc do
ONKK la khéng giéng nhau véi cac quy md dan s6 khac
nhau. N6i cach khéc, tac dong ctia ONKK t6i stic khoe
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con phu thudc nhiéu vao quy mo déan s6, chi khong chi
phu thudc vao néng do chét 6 nhiém.

Cdc nguon sinh ra khi thdi chinh tai TP. HCM

Theo nghién ctiu ctia Bang va CS (Bang et al, 2019)
xdc dinh cic nguén sinh ra khi thai chinh gady ONKK
TP. HCM thong qua két qua kiém ké khi thai bang su két
hop phuong phap bottom — up va top-down (Bang et al,
2019). Két qua chi ra hoat dong giao thong chiém phat
thai cao nhit hiu hét cho cac chit 6 nhiém, cu thé hoat
dong giao thong chiém 99,0% trong tdng phat thai CO
ctia toan TP. HCM, NMVOC 93,0%, NO_93,0%, SO,
76,0%, Bui tong 46,0% va CH , 64,0%. Hoat dong cong
nghiép chiém 23,7% trong tong phét thai SO, clia toan
TP. HCM, Bui 20,0%, NO_ 5,3%, NMVOC 1,0%, CH,
1,0% va CO 1,0%. Két qua nay khd tuong dong khi so
sanh véi nghién ctiu ctia Mehta va Cohen (Mehta et alk,
2010) khi nhém nghién ctiu nay bao cdo ngudn chinh
sinh ra bui PM,  tai Ha Noi tit ndm 2001 - 2008 la nguon
giao thong (40,0%), con nguon coéng nghiép dong goép
khoang 36,0% mac du hai nghién ctiu nay st dung hai
cach tiép can khac nhau tai hai TP khac nhau.

Dé xudt gidi phdp gidm ONKK TP. HCM

Két qua kiém keé va hién trang ONKK TP.HCM dugc
st dung dé xay dung cic giai phap gidm ONKK cho TP.
Duéi day 1a mot s6 giai phap, trong d6 tp trung vao cac
ngudn giao thong, di€ém va ngudn dién, kiém tra khi thai
dot xudt xe co gi6i dang luu hanh.

- Kiém tra khi thai xe gdn mdy dang luu hanh;

- Thuc hién thi diém Duy 4n cai thién giao thong
cong cong;

- Danh gid, thiét ké va thuc hién dy 4n tht nghiém Hé
thong chia sé xe dap;

- Diéu tra, ra soat thong ké s6 lugng xe may da qua st
dung, xe md td, xe gdn mdy ba banh, bon banh vén tai
hanh khach va hang hda, tién t6i xac dinh xe khong
dam bao chit lugng an toan ky thuat va ngung hoat
dong cac loai phuong tién nay;

- Chuyén d6i nhién liéu st dung cho cac hoat dong
ndu an/dan sinh va cung cap bép sach: du an trung
han, ndm 2022;

- Danh gia tong thé hoat dong d6t nhién liéu st dung
lo hoi trong cdng nghiép, dé xudt giai phap giam
thiéu ONKK trong hoat dong cong nghiép;

- Téang cudng trang thiét bi cho thanh tra va kiém soat
ONKK & S TN&MT va tiép tuc kiém tra gidm sit
cac nha may tuén thu quy dinh vé xa thai khi thai;

- Nang cao nhan thtic cong d6ng vé ONKK;

- Dau tu hé théng quan traic CLKK tu dong TP.HCM
9 tram;

- DAu tu phong thi nghiém quan tric ONKK;

- Céap nhat va cai thién cong tac kiém ké cic nguén
phat thai;
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- Nghién ctiu va xdy dung ban d6 phan vung tiép nhan
khi thai cho TP. HCM,;

- Xay dung hé théng canh béo tryc tuyén ONKK va
bao vé stic khoe cong dong st dung Al IoT va Cong
nghé 4.0 (hé thong Healthy Air).

Trong 14 giai phap trén thi c6 thé ndi giai phap
cudi cung vé bao vé stic khoe cong dong qua hé thong
Healthy Air la giai phap thiét thuc nhat trong thoi diém
hién nay khi ma cac giai phap con lai cin thoi gian va
ngudn lyc 16n méi c6 thé thuc hién dugc. Hé thong nay
dugc phat trién trong khuon khé Dy an HealthyAIR, véi
su hop téc gitta CeADAR, Trung tdm Ung dung Tri tué
Nhan tao Ireland, c6 tru s6 tai University College Dublin
(UCD), Ireland va PHQG-HCM thong qua Vién Moi
truong va Tai nguyén, c6 phoi hop véi MobiFone TP.
HCM va Trudng Dai hoc Y Dugc TP. HCM. Ung dung
Healthy AIR c6 nhiing uu diém vugt trdi so véi cac ing
dung khéc hién nay nhu:

+ Do dugc nhiéu chat gay ONKK nhu: 0,,NO,, SO,
PM, , CO, TSP... theo Quy chuin ky thuit Quéc gia vé
CLKK xung quanh QCVN 05:2013/BTNMT; Hién thi
CLKK bang chi s6 AQI theo Huéng dan ky thuét tinh
toan va cong bo chi s6 CLKK Viét Nam (QD 1459/Qb-
TCMT).

+ Healthy AIR ciing kip thdi dua ra cac khuyén céo,
canh bdo vé CLKK cho 2 nhém ngudi khac nhau: (i) cho
nguoi dan néi chung, (ii) ddc biét 1a nhém nguai cd cac
bénh nhu viém mdi di Gng, hen suyén, viém xoang...
Ung dung sé gui tin nhan tryc tiép dén nguoi st dung
App khi ONKK ting cao va dua ra cac khuyén nghi tiic
thoi cho ngudi bénh: vi du deo khiu trang, khong ra
duong, khong tap thé duc ngoai trdi, nhiing ngudi bénh
hen suyén can phai xit thém thudc hen suyén trong
nhiing dot 6 nhiém cip dé tranh nhap vién...

+ 6 tram do CLKK tu dong, lién tuc theo cong nghé
Han Quoéc va kiém dinh béi Han Quéc, duge phat trién
thém cong nghé truyén s6 liéu 3G/4G thong qua séng di
dong d€ tranh mat di liéu khi internet bi sy ¢6, nhiing
noi xa TP khong c6 internet...

+ Healthy AIR tich hgp Tri tué nhan tao (AI) bang
md hinh 3 16p tién tién nhét dé€ dy bdo ONKK ngén han
cho TP. HCM trong 24 gi®, nhim canh bdo sém ONKK
dé bao vé stic khoe ngudi dan va giam thiét hai kinh té
cho nguai dan.

+ Mot trong nhiing diém mdéi d€ BVMT va stic khoe
cong dong la da ing dung cong nghé 4.0, IoT van vat,
Al vao trong mang lugi. Hé thong nay cung cap s6 liéu
chi s6 CLKK AQI truc tuyén va canh bao stic khde dén
nguoi dan, dugc cong dong TP. HCM cai dat ung dung
va st dung hang ngay, gép phan ning cao nhén thtic
cong dong vé BVMT khong khi va gidam/tranh st dung
xe gdy ONKK (vi du khu vyc Thanh Thai, Quéan 10...),
dot rac sé lam cho chi s6 AQI (vi du khu Thanh Da, Binh
Thanh...) ting cao nguy hai dén stic khoe, ciing nhu nha



may kiém soat xa thai tranh lam cho chi s6 AQI cao (vi
du: khu vic KCN Tén Binh...).

+ Hién nay két qua ctia cc tram quan tric va ng
dung do CLKK Healthy Air nay da hgp tac véi bao dién
tt Thanh Nién Online (TNO) dé cap nhat s6 liéu CLKK
truc tuyén va canh béo stic khoe cho cong dong.

C6 thé noi, day la mot trong nhiing nghién ctiu khéi
dau tai Viét Nam noi chung va TP. HCM ndi riéng vé tac
dong ONKK dén stic khde cong dong, trong dé c6 tinh
toan kha nang ti€p nhan khi thai tiing khu vuc. Vi véy,
nghién ctu van ¢ mét s6 han ché va can dugc tiép tuc
dau tu nghién ctu trong tuong lai: (i) Can hoan thién
ti€p phéan phat thai cong nghiép c6 do chinh xac cao hon
vi trong khuon khé dé tai nay khong thé c6 thong tin chi
tiét ctia 2.708 co s& phat sinh khi thai tai TP. HCM; (ii)
Cén nang cao chit lugng so6 liéu stic khoe theo hé thong
A6 vi hién gio hé thong A6 cling con mdt s6 gidi han
nhit dinh; (iii) Can tiép tuc nghién ctiu chi tiét tinh toan
kha nang ti€p nhéan khi thai cho tting khu vuc va tling
d6i tugng ngudn thai c6 thé thai vao nhu giao thong,
cong nghiép...

Theo tinh todn néu trén thi ONKK tai TP. HCM tac
dong dén stic khde cua ngudi dan, gay tt vong khoang
1.397 ngudi/nam. D€ bao vé stic khoe ngudi dan cin c6
cac giai phap giam 6 nhiém can co cho TP. HCM. Tuy
nhién d€ dua ra cic giai phap gidm thiéu cin phai biét
nguyén nhan gay ra ONKK TP. HCM

4. Két luan va kién nghi

Nghién ctiu da chi ra ONKK tai TP. HCM téc dong
1én stic khoe nguoi dan. Két qua cho théy, tong cong co
1.397 ca tu vong trong nam 2017, trong d6 s6 nguoi ti
vong do bénh tim-phéi la cao nhdt (841 ngudi chiém
60,20%), ding thu hai la bénh IHD (483 ngudi chiém
34,57%) va cudi cling 1a ung thu phéi (73 ngudi chiém
5,23%). Nghién ctu cing chi ra PM,; ¢6 dnh hudng
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nhiéu nhit t6i stic khde khi dugc cho la nguyén nhan
tl vong ctia 1.137 nguoi (81,32%), sau d6 dén NO, (171
ngudi chiém 12,31%) va cudi cung la SO, (88 nguoi
chiém 6,37%). Nhin chung, ONKK la nguyén nhan gay
tt vong khoang 13,46% s6 ca tli vong tai TP. HCM véi s6
ca tti vong tap trung tai trung tam TP. Nghién ctiu da dé
xudt 14 gidi phép gidm ONKK tai TP. HCM. Gidi phép
tap trung vao cdc ngudn giao thong, di€ém va ngudn
dién, c6 ndi dung chi tiét phai thuc hién cho tling giai
phap. Giai phap xay dung hé thong canh bao truc tuyén
ONKK va bao vé stic khde cong dong st dung Al IoT va
Cong nghé¢ 4.0 (hé thong Healthy Air).

Mot s6 kién nghi trong thoi gian sap t6i cho TP.
HCM: Can xay dung Ké hoach quan ly CLKK dai han
va cian co cho TP.HCM theo Chi thi s6 03/CT-TTg ngay
18/01/2021 cua Thu tuéng Chinh phu vé ting cuong
kiém soat 6 nhiém moi trudng khong khi. Trong do tap
trung gidi quyét ONKK tai TP. Ha N¢i, TP. HCM va mot
s0 tinh/thanh bi 6 nhiém. Py la mot trong nhiing noi
dung da dugc dé cap trudc dé trong Quyét dinh s6 985a/
QD-TTgngay 1/6/2016 ctia Thi tuéng Chinh pht vé viéc
phé duyét K& hoach hanh dong quoc gia Quan ly CLKK
dén nam 2020, tim nhin dén nam 2025; Luat BVMT
nam 2020; Huéng dan ky thuat xay dung Ké hoach quan
Iy CLKK (CV s& 3105/BTNMT-TCMT ngay 7/6/2021
cua Bo TN&MT); Quyét dinh s6 1055/QD-UBND cua
UBND TP. HCM ban hanh ngay 29/3/2021 vé phé duyét
Chuong trinh gidm thiéu 6 nhiém moi trudng giai doan
2020 - 2030 va c4c gidi phap, dé 4n, chi tiéu gidm ONKK
thuc hién cho giai doan 2020 - 2030.
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ABSTRACT

The air quality in Ho Chi Minh City (HCMC) is polluted, specifically in 2019, TSP value for traffic
monitoring locations has 93.8% of the data exceeds QCVN 05:2013/BTNMT. At the locations of monitoring
the background environment, monitoring the effects of population and industrial activities, the average
concentration of TSP is lower than QCVN 05:2013/BTNMT. The average concentration of PM,, at 07
locations ranged from 20.7 to 44.8 pg/m’, with 7.5% of the observed data exceeding QCVN 05: 2013/BTNMT
(average PM, . concentration for average 24-hour is 50 pg/m?®). Therefore, the objective of this study is to
calculate the 1mpact of air pollution on public health in Ho Chi Minh City and then propose solutions to
reduce air pollution. Research and apply the theory of BENMAP mdoel and GIS technique to calculate the
impact of air pollution on health in Ho Chi Minh City through a number of mortality.

The outcome of this study on the impact of air pollution on public health showed that air pollution in
HCMC was seriously affecting public health. The approximate total death cases are found to be 1397 for three
diseases (lung cancer, cardio-pulmonary, and IHD) due to population exposure to the combination of PM, .,
SO,, and NO, pollutant levels. Among these air pollutants, PM, _ has the highest impact in terms of mortality
with a total of 1136 deaths, followed by NO, with 172 cases and 89 cases by SO,. These concerning results
demand some stringent measures from the authorities to potentially remedy the alarming situation. This
paper developed 14 measures to reduce air pollution in HCMC, especially develop an online warning system
of air pollution and protect human health using AI IoT and Technology 4.0 (Healthy Air system).

Key word: Air pollution; Health impacts; Ho Chi Minh city; lung cancer, cardio-pulmonary, IHD; BENMAP.
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