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Tém tit: Binh Duong ¢0 vai trd quan trong trong chién luoc phét trién chung, va la mot trung
tam kinh té - xa hoi, chinh tri, vin hoa, gido duc ctia Viét Nam. COng véi su phat trién kinh t&
vuot béc, tinh Binh Duong dang phai d6i mat véi van dé suy giam chét luong khong khi
(CLKK), dic biét la 6 nhiém PM2s. Muc tiéu cua nghién ctru 1a danh gia nhimg tac dong stc
khoe cap tinh do 6 nhiém PM2strong thang 1/2019 va 7/2019. Bé ude tinh sy phan b PMas,
nghien ctru d4 ap dung cac mo hinh khi twong WRF (Weather Research and Forecast) két hop
v6i chat lwong khong khi CMAQ (Community Multiscale Air Quality Modeling System) va
mo hinh thiét hai sirc khoe dé phan tich, dinh luong. Tong so trudng hop udc tinh c¢6 thé dat
3.628 ca nhap vién diéu tri ndi tri va 5.980 ca tham kham cip ctru. Khung nghién ctru nay c6
thé ap dung cho nhiéu dia phuong khac ¢ Viét Nam dé danh gia tac dong ctia 6 nhiém PMas.
Pong thoi, day ciing 14 co sé khoa hoc ban dau dé cac co quan quéan 1y dé xut bién phap kiém
soat 6 nhiém PMa5va xdy dung mot K& hoach hanh dong khong khi sach nham giam thiéu tac
dong tiéu cuc dén cong dong va dat duoc nhimg loi ich kinh té cho cac muc tiéu phat trién bén
vimg dén 2030.

Tir khoa: Binh Duong; Kiém soat 6 nhiém; PM2s; Tac dong ngan han; WRF/CMAQ.

1. Mé& dau

Hién nay, CLKK tai cac d6 thi 1on ctia nudc ta ngay cang bi suy giam bai vi sy ddy manh
phét trién kinh té, cong nghiép hoa va do thi hoa dién ra nhanh [1]. O nhiém PMas 1a mot
trong nhitng van dé da ton tai kéo dai trong nhiéu nim trd lai diy o cac thanh phd 16n, ma
chua thé c6 dugc giai phap kiém soat hiéu qua [2-3]. O nhidm PMzs di dwoc chimg minh 1a
mat trong nhitng nguyén nhan chinh anh hudng nghiém trong dén sirc khoe con nguoi [4-7].
Tinh dén nam 2018, thong ké ciia T chirc Y té Thé gigi (WHO) vé s ca tir vong sém lién
quan dén PMys da ting vot 1én muc khoang 7 triéu ngudi/nam [8]. Tir 2004 dén nay, tai cac
thanh phé (TP.) nhu Ha Noi va H6 Chi Minh, nhiing s lidu quan tric d cho thdy mirc n(‘)ng
do PMas vuot ngudng quy dinh trong Quy chuan Quoc gia (QCVN 05:2013/BTNMT) rat
nhleu lan [2]. Dong thoi, mot sb nghién ciru vé dich & ca [9-10] cling da b&o cao tac dong
ngin han ciia PM2s gay suy giam hé ho hip ¢ tré em va két qua cua [11] da danh gia duoc
nhiing anh hudng tuong tur do bénh hé tim mach ¢ Viét Nam. Mat khac, WHO cling da Xép
Viét Nam vao nhém cac nuéc cé nong do PMs & mirc cao [12] va kha nang phoi nhiém
PMzs dya trén trong s6 dan sé dugc ude tinh tai Viét Nam nam 2019 trung binh 1a 20 ;,Lg/m3
(khoang tir 16,6-25,0 ug/m?®) [13].
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Céc bénh khong 1ay nhidm phd bién nhat co lién quan dén tiép xtic v6i 6 nhim PMas chil
yéu dbi v6i hg ho hap nhu bénh phoi tic nghén man tinh hay COPD (Chronic Obstructive
Pulmonary Disease), bénh tim thiéu mau cuc bo hay IHD (Ischemic Heart Disease), ung thu
ph01 va dot quy [14]. Nhiéu bang chimg gan ddy ciing dd cho thay ngay ca & mirc nong do rat
thap, PM2s van gdy tac dong lam tang kha nang tir vong [15-17]. Hon nita, PM2s ciing dan
dén cac bénh tat lién quan dén pha hity DNA va ca bénh ung thu [18-19]. Do vay, tir nhiing 1y
do néu trén co thé thiy rang rui ro sirc khoe 1a thude do dé phan tich anh hudng cia 6 nhiém
PMg2s dén cong dong dia phuong va cling 1a co s& dé xac dinh ton that kinh té gy ra boi rii ro
sirc khoe; ching sé 1a thude do thé hién sb tién bdi thudng hay noéi cach khac 1a mot s tién
dau tu trong xtmg cho cac giai phap kiém soat hiéu qua trong tuong lai, cling nhu nang cao
CLKK noi chung. Mo hinh héa la mét trong nhimg cach tiép can dién hinh dé phan tich va
danh gia tac dong cua 0 nhiém, nhét 1a PM25 va ton thit strc khoe con nguoi di mang lai su
hiéu qua, ké ca tir cac nuéc & Tay Au hay Hoa Ky [20-24] cho dén cac nude dang phat trién
nhu Trung Qudc [2526], Bra-xin [27], Iran [28-30] va Nam Phi [31]. Trong d6, Air Quality
Health Impact Assessment (AirQ+) va Environmental Benefits Mapping and Analysis
Program-Community Edition 13 hai trong s6 nhiing phan mém dugc sir dung phd bién nhat
[32]. Mit du, BenMAP-CE c6 nhiéu loi thé hon tir hé théng GIS (Geographic Information
System), thuan lgi de bién tap cac ban dd phan bd 6 nhiém, dan sb phoi nhiém, ty 18 nén, udc
tinh tac dong kinh té va cac loai dir liéu khac [33]; Tuy nhién, ca AirQ+ va BenMAP-CE déu
cho ra céc két qua mo phong twong tu va xem xét cting mot loai dit lidu dau vao duoc xir 1y
theo nhu két qua phan tich cua nghién ctru [34].

Mit khéc, dén nam 2030, c4c muc tiéu phat trién bén viing ctia Lién hop quoc cling da
duge Chinh phu ciing cam két thuc thi, trong d0 cai thién duoc chat luong cudc sdng ngudi
dan va phat trién cac do thi bén vimg phai dugc chu trong [2]. Theo kinh nghiém chung cla
nhiéu nudc phat trién, dé giam thiéu duoc PMzs can phai thay ddi trong cach tiép can voi mot
Luat Khong khi sach chung va mét K& hoach hanh dong khong khi sach & cap do dia phuong
trong viéc trién khai giai phap nang cao CLKK, 1am r3 vai trd cta co quan quan 1y, nguoi dan
va cac bén lién quan [35-36]. C6 dugc minh chimg thuyet phuc dé hd tro xay dung chinh séch
kiém soat PMz;s phu hop la danh gia muc do ton that tir cac trudng hop tr vong som, diéu tri
bénh mic do tlep xtic 6 nhiém va luong héa dugc thanh céac gié tri kinh té [37]. Dong thoi, su
tin cdy vé tac hai ctia 6 nhiém Ién strc khoe nguoi dan va muce t6n that kinh té 1a dinh hudng
chinh cho hoat dong quan ly CLKK cap dia phuong va huong ¢ dén muc tiéu hop téc lién ving
[38-39]. Tuy nhién, cho den nay, nhitng nghién ctru nhur vdy van 1a kha it tai Viét Nam; chinh
viée thiéu ngudn dir lidu cap dia phuong da chua du tao ra bang chimg thuyét phuc vé anh
huong cua PMzs 1én stre khoe cong ddng & Viét Nam [37] va cling can tr& khd nang cua chinh
quyén trong viéc trién khai cac hanh dong dé giam thiéu 6 nhiém khong khi va cai thién strc
khoe ngudi dan d6 thi [12]. Hau hét cac nghién ctru & quy md toan cau wdc tinh ganh ning
strc khée do phoi nhiém PM2s d6i voi Viet Nam da dya trén ngudn dir liéu vé tinh v0i mure
phén gidi khong gian kha thap, chi khoang khoang 11km x 11km [13]. Trong khi ¢ cap do
quoc gia, chi mot s6 nghién ctru madi déy bao cao ty 1€ tir vong do phoi nhiém véi PM2s tai
TP. H6 Chi Minh vao nim 2017 cta [40] va nam 2018 cua [41]. Hon nita, hau nhu trong s6
cac nghién ctru trude day chua co bat ky danh gia nao dua ra cac dir lidu wéc tinh duoc chi
tiét dén cap do dia phuong (quan/huyén) va/hoic sir dung QCVN 05:2013/BTNMT lam co
s& lwong hoa ton thét stc khoe do phoi nhiém PMas.

Tir 40, c6 thé thiy ring nhimg nghién ciru nhu vay hau hét méi chi duge thuc hién tai TP.
Ha Noi va TP. H6 Chi Minh, trong khi d6 Binh Duong ciing la mét khu vuc c6 kinh té - xa hoi
phat trién manh mé& va ciing c6 nhiing van dé vé 6 nhiém PMys nhung lai chwa nhan dugc
nhiéu sy chd y. Pay 1a mot trong nhitng nghién ctiru dau tién thue hién danh gia cac tac dong
strc khoe cong dong cip tinh do phoi nhidm PMas trén dia ban tinh Binh Duong theo mot cach
tiép can mo6 hinh hoa dua trén da mé hinh két hop khi tuong—CLKK-strc khoe nhim khéc
phuc nhitng sy han ché vé cac ngudn dit liéu do dac theo quy mo khong gian—thoi gian. Dong
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thoi, dé co dugc mot co sé khoa hoc budc dau hd tro giai quyet nhiing van d& cap thiét néu
trén cua tinh, nghién ctru nay da duoc thyc hién nham giai quyét cac muc tiéu cu thé nhu (i)
danh gia hién trang phan b6 khong gian—thoi gian 6 nhiém PM_s trén dia ban tinh Binh Duong
voi sy lya chon nhimng giai doan 6 nhidm & cac thang 1/2019 va 7/2019 bang cac md phong
WRF/CMAQ két hop; va (ii) tinh toan mdt cach dinh luong ganh nang tr vong s6m va mac
cac bénh c6 lién quan, ma tap trung chu yéu vao cac loai hinh thiét hai do bénh vé dudng ho
hap do tiép xtic ngdn han tir viéc sir dung nguon dir liéu phan giai khong gian cao dat duogc &
cdp do dia phuong va tham chiéu dén cac gid tri ngudng gi6i han cia QCVN
05:2013/BTNMT va Huéng dan vé Chét luong khong khi toan cau ctia T6 chire Y t& Thé gidi
WHO (World Health Organization) nam 2021.

2. Phuwong phap nghién ciru

2.1. M6 ta khu vue nghién ciru

Tinh Binh Duong thudc khu viuc Pong Nam Bo va ciing thudc ving kinh té trong diém
phia Nam, c6 pham vi gidi han toa do dia ly tir 10°51°N dén 11°30°N va 106°20°E dén
106°58’E; cung voi TP. Ho6 Chi Minh, Binh Duong ciing dugc xem mét trong nhing trung
tdm vé kinh té, chinh tri, van hoa, giai tri va giao duc cua ca nude [42]. Toan b tinh thudc
viing khi hau nhiét d6i gié mia gdm mua mua (tir thang 5-11) va mua kho (tir thang 12 nam
trudc — thang 4 nam sau) [43]. Dién tich ctia khu vuc nghién ctru 1a 2.694,6 km? [44] va sb
dan trung binh nam 2019 14 2.456,319 nghin nguoi [45]. Mic du chi chiém 0,81% so vdi tong
dién tich va khoang 2,55% tong sé dan ciia ca nudc nhung tinh Binh Duong da dong gop dén
6% gia tri GDP (Gross Domestic Product), 1én dén 261,9 ty USD trong nam 2019 [44, 46].

Hién nay, viéc giam sat CLKK xung quanh ¢ tinh Binh Duong do Trung tim quan tric
Tai nguyén va Moi truong (TNMT) thyc hién theo Quyét dinh s6 918/2012/QD-UBND ngay
06/04/2012 cua Uy ban Nhan dan (UBND) tinh Binh Duong Ve phé duyét Quy hoach mang
ludi quan traic TNMT cép tinh. Mang luoi co 16 diém do v6i tan suat do 1a 1 1an/thang cho 12
thang/ndm véi muyc tiéu do méi trudng nén va khu vyc ndng thon, cac khu vue do thi, hoat
dong giao thong va khu vuc hoat dong cong nghiép (Bang 1). Trong nam 2019, 6 nh1em
khong khi cht yéu xay ra tai cac diém do & cac nit giao thong (vi tri GT1 va GT2), mot s6 &
nhitng khu/cum cong nghiép (KCN/CCN) (vi tri CN3) va khu do6 thi (vi tri DT6) khi vuot gidi
han cho phép (GHCP) ctia QCVN 05:2013/BTNMT tir 1,1-2,7 lan [47].

Bang 1. Cac vi tri 16 tram do CLKK nam 2019 tai khu vuc nghién cau.

Ky Toa d9 .
hiéu Vi do Kinh d¢ Dia diem
i (Y [m]) (Y [m])
Khu vyc san xuat cong nghi€p
CN1 692031,997  1204772,562 Thudc KCN Song Than II, Tx. Di An
CN2 688094,444  1213568,859 Gan CCN Thuén Giao, TP. Thuin An
CN3 706571,700  1220624,930 Mo da Thudng Tan, huyén Bic Tan Uyén
CN4 678344,288  1230998,006 Thudc KCN My Phudc II, Tx. Bén Cat
CN5 678184,286  1243472,264 Thudc KCN Bau Bang, huyén Bau Bang
Khu do thi
DT1 692946,131  1204255,490 Thudc khu vuc trung tam hanh chinh, Tx. D An
DT2 685951,931  1205844,062 Khu phd chg, phudng Lai Thiéu, Tx. Thuén An
DT3 680987,706  1213959,148 Khu vyc trung tm quan tric & phuong Phi Loi, TP. Thi Dau Mot
DT4 684158,336  1222426,803  Trung tam hanh chinh TP m&i thude phuong Phit Chanh, TP. Thi Dau Mot
DTS5  697022,131 1223485272 Khu virc db thi trung tam, thi trin My Phudc, Tx. Bén Cat
DT6 696352,328  1223819,254  Khu vyc thi trdn Uyén Hung, Tx. Tan Uyén

Cac hoat dong giao thong

GT1

690582,994

1213767,559

Khu vye ngd tu thude phudng Binh Chuén, TP. Thuan An
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Toa dj .
Vi do Kinh d¢ Pia diém
(Y [m]) (Y [m])

Ky
hi¢u

GT2 687382,180  1205329,759 Khu vuc nga tu thudc phuong Binh Hoa, TP. Thuan An

GT3 688541506  1235072.278 Ilj?/%ncan khu vuc ngd ba cong xanh & x3 Tan Binh, huyén Bac Tén

Mai truong nén va khu vue ndng thon

N 696134,011  1249722,980 Khu vuc nghia trang Liét si thudc xa Phudc Vinh, huyén Phi Giao
NT1 654780,749  1240349,652 Khu virc thudc ndéng trudng cao su Thanh An, huyén Dau Tiéng

2.2. Phirong phdp mé phong va ddanh gid sw phdn bo 6 nhiém PMzs

2.2.1. C4Au hinh mé hinh

Hé théng mé hinh két hop WRF-CMAQ lan luot véi cac phién ban 3.8 (cho WRF) va
5.2.1 (cho CMAQ) da duoc ap dung trong nghién ciru nay va sy mo ta thiét 1ap k§ thuat caa cac
luéi tinh (10ng nhau) dé mo phong trong WRF/CMAQ dugc thé hién trong Bang 2. Cu thé,
muc phan giai cho ludi tinh nho nhat dé mo phong cho tinh Binh Duong c6 kich thudc 1a 3km
x 3km. Cau hinh céc thong s6 vat 1y dugc ap dung tuong tu nhu cic nghién ctru trude day cta
chiing tdi [48-52] khi sir dung WRF-CMAQ dé mé phong. Nhiing diéu kién ban dau va diéu
kién bién c6 dugc tir cac md hinh toan cdu nhu NCEP Climate Forecast System Reanalysis
(CFSR) phién ban 2 [53] cho md hinh WRF va md hinh Ozone and Related chemical Tracers
phién ban 4 (MOZART-4) [54] cho md hinh CMAQ. Ddng thoi, co ché héa hoc lién két cacbon
(Carbon-bond mechanism) phién ban 6 chinh sira 1an 3 (CB6r3) [55 57] va md-dun sol khi
(Aerosol Module) phién ban 6 (AERO6) [58] ciing di duoc ap dung cho co ché hoa hoc pha khi
va sol khi trong CMAQ. Thoi gian m6 phong 1a tir 0 gior 0 phut (01/1/2019) dén 23 gior 59 phut
(31/1/2019) va tir 0 gior 0 phut (01/7/2019) dén 23 gio 59 phtit (31/7/2019).

Hinh 1 d3 thé hién vi tri dia 1y ctia khu vue nghién curu, vi tri cua 16 diém do dac CLKK va
toan by cac mién tinh dugce tao 1ap trong hé thong WRF/CMAQ.
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Hinh 1. Vi tri dia ly cta tinh Binh Duong cung véi 16 tram gidm st CLKK va pham vi ciaa cac
ludi 16ng trong hé théng WRF/ICMAQ.



Tap chi Khi tiwong Thaty van 2023, 746, 70-86; doi: 10.36335/VNJHM.2023(746).70-86 74

Bing 2. Mién khong gian luéi tinh md phong WRF/CMAQ.

Théng sb Mién lwéi tinh D1 Mién lwéi tinh D2 Mién lwéi tinh D3
Do phan giai khong gian (km) 27 x 27 9x%x9 3x3
S6 nut ludi theo phuong X, Y 76 x 94 55 % 43 23 %25
Dién tich mién tinh (km?) 2,11 x10° 2,64 x 10* 531x10°
Toa d6 tim mién tinh 13,3826°, 104,969° 10,1195°, 105,955° 11,1822°, 106,647°

2.2.2. Thong tin dit liéu nguon phat thai

Dir liéu ngudn phéat thai nhin tao cia PMas so cdp va céc tién chit PM2s nhu NOy, CO,
CHa, NH3, SO, va VOCs ciia ndm 2019 ¢6 duge tir ngudn kiém ké phat thai nhan tao CAMS-
GLOB-ANT phién ban ver.4.1 va CAMS-GLOB-AIR phién ban ver.1.1 [59] do Trung Tam
giam sat khi quyén Copernicus (CAMS) thyuc hién v6i mirc phan giai lan lugt 14 0,1° x 0,1° va
0,5° x 0,5°. Dbi véi dit lidu phat thai sinh hoc cé duoc tir nguén phat thai sinh hoc toan cau
CAMS-GLOB-BIO phién ban ver.2.1 [59] ctia cac chit NOx va VOCs (ndm 2018), v6i mirc
phan giai khoang 0,25° x 0,25°. Toan bd cac phat thai nay dwoc chi tiét hoa dit lidu
(downscaling) [60-62] vao luéi tinh D3 ¢ murc phan giai ludi ngang la 3,0 x 3,0 km va duoc
dung dé uée tinh sy phan b PMas trong CMAQ.

2.2.3. Kiém dinh mé hinh

Céc gia trj nong d6 PM25 md phong cho tinh Binh Duong dugc so sanh véi cac dir lidu
PMas do dac tai 8 vi tri gidm sat, bao gdm N, NT1, DT2, GT2, CN4, DT5, CN5 va GT3. Pong
thoi, cac chi sd théng ké ciing duoc tinh toan dé danh gid hiéu qua mé phong PMas cliia md
hinh WRF/CMAQ, cu thé nhu d6 1éch trung binh chuan hoéa NMB (normalized mean bias), sai
s6 gdp trung binh chudn hoa (NME — normalized mean gross errors) va hé sé twong quan R.

Tur Bang 3 ¢6 thé théy rﬁng tat ca cac chi sd théng ké tai vi tri N, NT1, DT2, GT2, CN4,
DT5, CN5 va GT3 déu dam bao mtc tiéu chudn cho phép & muc tdt véi -30% < NMB < 30%,
NME > 50% va R > 0,5 theo két qua tir cac nghién ctru [63-64]. Cu thé muc dao dong ddi véi
NMB tir -1,38% dén 5,74%, dbi véi NME tir 2,44% dén 8,44% va d6i voi hé sb twong quan R
tir 0,76 dén 0,98.

Bang 3. Céc chi s6 wdc tinh dé kiém chiing két qua mé phong PMas tir md hinh CMAQ.

Vi tri do dac

Chi'so N NTL DT2 GT2 CN4 DT5 CN5 GT3 Tiéu chuan
NMB (%) 574 225 -070 -037 286 -138 052 100 -30% <NMB < 30%
NME (%) 844 244 366 258 609 455 282 524 NME < 50%
HésbtwongquanR 095 092 076 094 097 098 089 0,98 R>05

2.4. Phuong phdp danh gid tac déng sizc khée do tiép xuc 6 nhiém PMas

2.4.1. M6 hinh ham thiét hai stc khoe

Cac ham thiét hai strc khoe con ngudi HIFs (health impact functions) nhu ¢ cong thire (1)
[65-67] da dugc ap dung dé danh gia anh huong stic khoe ngan han (hang ngay) nhu s ca tur
vong sdm va méc bénh do 6 nhiém PM25 & tinh Binh Duong trong sudt thoi doan m6 phong.
Mat khéc, trong cong thirc (1) cling thuc hién gia dinh rang nhitng ty 1& nén tir vong sém
(Yomorr ) Va ty 18 nén mic bénh (Yo.morp ) hang ndm c6 mot phan b6 déu cho mdi ngiy trong

nam [65-66, 68].

{ AI\/Ic’rti = (yO,Mort /365)'[1_exp(_:3MortAPM2.5,i )] Pop

1
AMorb, = (Yo yory / 365) - [1—XP (=B APM 5, )] Pop @
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Trong d6, AMorti va AMorb; 1a sO ca tir vong som va nhép vién, thim kham diéu tri cac
bénh tat do phoi nhidm PM25gay ra; Yomor, YoMor 12 ty 16 nén tir vong sém va méic bénh trong
s6 dan bj phoi nhidm cua thoi doan danh gia da co duoc tir bao cao Nién giam théng ké Y &
qudc gia giai doan 2019-2020 [69] cua B6 Y té Viét Nam (https://moh.gov.vn/) va tir ngudn
“So ding ky A6” (A6 registration) cua tinh Binh Duong nim 2019 do Trung tim Kiém soat
bénh tat tinh Binh Duong quén 1y (https://ksbtbinhduong.com/); APMzs; 1a mic d6 6 nhiém
PMas tir két qua md phong WRF/CMAQ khi so sanh véi cac gia tri GHCP tr QCVN
05:2013/BTNMT (50 ug/m3) va Huéng dan vé Chét lugng khong khi cia WHO nam 2021
(25 pg/m®) [70]; Pop 1a s6 dén sb tiép xuc véi 6 nhidm PMas; Buor, Bmor 14 cac hé sb cua HIFs
tuong tng do phoi nhiém 6 nhiém PMgs.

2.4.2. Nhan dinh loai thiét hai sic khoe

Nghién ctru nay di danh gia cho 3 nhém thiét hai stc khoe chinh, bao gdm nhém (1) tir
vong sém, nhdm (2) nhap vién diéu tri ndi trG va nhdm (3) tham kham cép ctru. Trong do, cac
ma (code) phan loai bénh tat dua trén co sé bao cao ICD-10 (10" version of the International
Classification of Diseases) va loai trir nhitng truong hop c6 thé trang l3p véi cac tac dong st
khoe khac [71]. Cu thé, d6i voi nhom tir vong som xem xét cho 2 loai hinh thiét hai 13 tir vong
som do tat ca cac bénh dudong ho hap [J00-J99] va do ung thu phdi [C34]. Pdi v61 nhom nhép
vién diéu tri ndi tra va thim kham cip ciru xem xét cho 2 loai hinh thiét hai do méc bénh viém
ph6i CAP (Community-Acquired Pneumonia) [J18.9] va do bénh COPD [J44].

2.4.2. Hé sb cua HIFs (B)

Phuong phap xac dinh cac hé s6 Avort, Smorb dd durge mo ta trong cac nghién ctru trude day
cta ching t61 nhu [48 50-51] dya trén cac gia tri rui ro twong d6i RR (relative risk) twong tng
¢ dugc tir nhimg két qua nghién clru vé dich té trudc day ddi véi su phoi nhiém ngan han
PMa5[72-80]. Pay ciing la cach tiép can da dugc ding rong rii trong mot sd nghién ctu dién
hinh sén c6 trén toan thé gii nhu [25, 67, 81]. Bang 4 d4 bao cdo mot cach chi tiét cac gia tri
Port, Buiorb cho timg dang anh huong strc khoe cap tinh dwoc Iya chon danh gid.

Bang 4. Tong hop cac gia tri Avort VA Buory Vi khoang tin cay CI (Confidence Interval) 95% cho
danh gia nhirng anh huong ngén han caa PMys.

Loai thiét hai sirc khée Gi tri cac hé s6 Nguéon tham khio

Tir vong sém do bénh vé dudng ho 0,000797 (95% CI: 0,000499; 0,001094) [41]
hap (6 tat ca nguyén nhan)

Tir vong sém do ung thu phoi 0,000697 (95% CI: 0,000399; 0,000995) [41]
Nhiap vién diéu tri do bénh CAP 0,0002996 (95% CI: -0,0038741; 0,0044017) [82]
Nhiép vién diéu tri do bénh COPD 0,0057325 (95% Cl: 0,0014889; 0,0098940) [82]
Tham kham cép ctru do bénh CAP -0,0008032 (95% CI: -0,0051293; 0,0035367) [82]
Tham kham cép ctru do bénh COPD 0,0116894 (95% Cl: 0,0029559; 0,0204572) [82]

2.4.4. Quy md dan sb phoi nhiém

Dir liéu dan s6 phan chia theo nhom giéi tinh cua tinh Binh Duong trong nam 2019 da
duoc thu thap tir bao cao Nién gidm thong ké nam 2019 [45] va tir bao céo Tong diéu tra dan
sd va nha & nam 2019 trén ca nude [83] nhu trinh bay & Bang 5. Quy m6 dan s6 nam 2019 da
duoc lya chon dé tinh toan nham dam béao twong ing véi dit liéu vé mic ndng d6 PM2 5 hién
trang cua thang 1/2019 va thang 7/2019 da dugc mo phong tr WRF/CMAQ phuc vu cho qua
trinh udc tinh nhimg tac dong stic khoe ngan han theo cong thic (1). Tir Bang 5 nhu trén, ¢6
thé nhan thdy TP. Thuan An, TP. Di An, Thi xi (Tx.) Tan Uyén, va TP. Thu Dau Mot c6 quy
md s6 dan tiép xtac v6i 6 nhidm PMa s 16n nhét, 1an lugt 1a 596, 475, 371 va 322 nghin ngudi.
bay cling 1a cac khu vuc ¢6 muc do tap trung dan cu dong nhét ca tinh, véi mat do phan bd
lan luot 12 7.209,9 ngu:c‘;fi/km2 (TP. Thuan An); 8.001,7 ngu(‘)ri/km2 (TP. Di An); 1.955,9
ngudi/km? (Tx. Tan Uyén); va 2.737,8 ngudi/km? (TP. Tha Dau Mot) [45].


https://moh.gov.vn/
https://ksbtbinhduong.com/
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Bing 5. Quy md s6 dan phoi nhidém theo gigi tinh (nam/nit) & tinh Binh Duong trong nam 2019.

S6 dan S6 dan thanh thj S6 dan nong thén
Huyén/Tx/TP (nghin nguoi) (nghin nguoi) (nghin nguoi)
Tong Nam Nir Tong Nam Nir Tong Nam Nir

Thu Dau Mot 321,6 157,1 164,5 321,6 157,1 164,5 - - -
Bau Bang 92,7 47,2 455 29,3 154 13,9 63,3 31,8 31,6
Dau Tiéng 1125 55,8 56,6 19,3 9,6 9,7 93,2 46,3 46,9
Bén Cit 302,8 152,4 150,4 231,9 116,2 115,6 70,9 36,2 34,8
Phu Giéo 89,7 45,9 43,8 14,9 73 75 74,9 38,6 36,3
Téan Uyén 370,5 190,5 180,0 251,7 129,3 1224 118,8 61,2 57,6
Di An 474,7 239,2 235,5 474,77 239,2 235,5 - - -
Thuén An 596,2 298,5 297,7 588,6 294,8 292,8 7,6 37 39
Biéc Tén Uyén 65,9 334 325 6,1 30 31 59,7 304 29,3
Téng cong 24265 12200 1.2066 1.9381 9719 966,2 488,4 248,1 2404

3. Két qua va théo ludn

3.1. Két qua danh gid mirc dé 6 nhiém PMas & tinh Binh Dwong

Trong thang 1/2019, ndng d6 PM2s trung binh ngay tai Binh Duong c6 gia tri dao dong
trong khoang tr 22,967-80,911 |Jg/m3 Cu thé, mac trung binh ngdy cao nhit vao ngay
17/1/2019 véi 72,227 pg/m® va thip nhat vao ngay 09/1/2019 véi 28,682 pug/md. C6 tat ca
15/31 ngay trong thang (gém c6 01-03/1/2019, 05/1/2019, 08/1/2019, 10/1/2019, 12—
15/1/2019, 17-19/1/2019, 22/1/2019 va 24/1/2019), murc gia tri PM2s trung binh ngay da vuot
qua ngudng GHCP cia QCVN 05:13/BTNMT (50 pg/m®) ¢ mic tir 1,033-1,618 lan. Nhin
chung, cac khu vuc Tx. Bén Cét, TP. Di An, TP. Thuan An, TP. Thi Dau Mdt 14 nhiing khu
vuc thudng xuyén c6 mirc PM25s cao nhét trong thang 1/2019. Cu thé, 1an luot tai Tx. Bén Cat,
nong d6 PMzs dao dong tir 29,078-80,504 pg/m?; tai TP. Di An tir 31,103-80,911pg/m?; tai
TP. Thuan An tir 31,052-80,896 pg/mS; tai TP. Thi Dau Mot tir 30,194-80,861 pg/mé. Trong
khi, khu vurc c6 mirc ndong d6 PMys thap nhat thudng 1 huyén Phu Gido, dao dong tir 26.304—
75.507 pg/me. Su phan bd khong—thoi gian mirc PMas trung binh 24 gior dugc trinh bay tai cac
Hinh 2 va Hinh 3.

80

== QCVN 05:13/BTNMT
—®— Binh Duong
Bau Bang

—8—Bén Cat

60
50 Béc Tan Uyén
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40 —®— Déu Tiéng
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—@— Thi Dau Mat
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Hinh 2. Dién bién sy thay ddi gié tri PM.s trung binh ngay cua thang 1/2019 tai céc huyén/ Tx./ TP
cua tinh Binh Duong.

Pén thang 7/2019, nong d6 PMzs mirc trung binh ngay da c6 xu hudng giam. Cu thé,
nong d6 PMa 5 dao dong trong khoang tir 1,408-46,420 pg/m?, trong d6 khong c6 gia tri trung
binh 24 gi¢ nao vuot qua nguong GHCP cia QCVN 05:13/BTNMT. Tuy nhién, vao ngay
10/7/2019, véi nong d6 trung binh 24 gid 1a 43,304 pg/m?, da vugt qua GHCP theo Hudng
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dan cia WHO (25 pg/m?®), day ciing 1a ngay c6 muc gia tri PM2s cao nhit thang. Tir cac két
qua duoc thé hién ¢ Hinh 4 cho thdy TP. Di An, Tx. Tan Uyén, TP. Thuin An, huyén Dau
Tiéng 13 nhitng khu vuc thudng xuyén cé trung binh PMa2s 24 gid cao nhit trong thang
7/2019. Cu thé, 1an luot tai TP. Di An nong d6 PM2sdao dong tir 1,834-41,620 pg/m?®; tai Tx.
Tan Uyén la tir 1,891-44,017 pg/m?; tai TP. Thuan An la tir 1,811-41,862 pg/m?®; tai Huyén
Dau Tiéng 12 tir 1,637-46,420 pg/m°. Pong thoi, khu vire 6 ndng do6 PMzs thap nhat van 1a
huyén Phu Gido voi nong do dao dong chi tir 1,408—44,207 pg/m®. Co thé nhan thdy rang
chinh cac yéu td khi tuong da co su tac dong dén muc néng do PM2s tai cac khu vuc nay,
nhiét d6, d6 4m tuong ddi cao cung véi van tc gié 16n ma véan tde 16n nhit co thé dat duogc
lén dén 3,65 m/s, dic biét & huyén Dau Tleng va TP. Thu Dau Mot va huéng gié chu dao
trong thang 7/2019 (huéng Tay Nam) hai yéu t6 co quyét dinh dén sy lan truyén 6 nhiém
PMg2s dén cac khu vic phia Tay va Tay Nam cua tinh Binh Dwong. Dong thoi, ciing dua trén
cac két qua kiém ké phat thai, Tx. DI An, huyén Dau Tiéng, TP. Thuan An, TP. Thu Dau Mot
va Tx. Bén Cat ciing 1an luot 1a cac khu vuc c6 mirc phat thai tién chit PM2s cao nhét trong
thang 7/2019 & tinh Binh Duong, diéu nay ciing cho thiy tim quan trong ctia cac yéu t6 phat
thai dén sy hinh thanh 6 nhiém PMas tai cac khu vuc nay.
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Hinh 4. Phan b khong gian nong d6 PM,s muc trung binh 24 gio cia cic ngay trong thang
7/2019.

Mit khac, mbi quan h¢ gitra ndng do PMas (y [ug/m?]) va mot s6 yeu t6 khi tugng chinh
(nhiét d6 x1 [°C], vén tc gio x2 [m.s?], luong mua X3 [mm], d6 4m twong d6i x4 [%], va ap suit
bé mat xs [hPa]) cling dugc danh gia dya trén kinh nghiém tir cach tiép can cia mo hinh hoi
quy tuyén tinh da bién nhu & nghién ctru [49]. Nhu viy, két qua tir qua trinh hdi quy di dat
duogc voi phuong trinh lay = 191,17 + 11,31x; + 3,21x2 + 0,01x3 + 3,13x4— 17,55x%s5 cung voi
mot hé sb trong quan Pearson kha t6t R = 0,91 (hé s6 R? = 0,82). Tur két qua hdi quy trén co
thé thay rang nhiét do, van toc gio, lwong mua va do 4m twong ddi 13 cac yéu td ¢6 tuong quan
thuan dén sy gia ting ndng d6 PMa2s ¢ tinh Binh Duong, trong khi 4p sudt bé mit co tuong
quan nghich dén su giam thiéu mic néng d6 PM2s v6i mirc do giai thich dugc 1én dén hon
80%. Khi xem xét sy nhay cam cia timg yéu t6 nhu ting nhiét d6 1én 1°C hodc vén toc gi6 1én
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1 m/s hodc lugng mua 1én 1 mm hodc do 4m tuong ddi 1én 1% va giir nguyen cac yéu té khac
khong thay d6i thi mrc ndng d6 PMas c6 thé tang thém lan luot 11,31 pg/m®; 3,21 pg/m?3; 0,01
ug/m va 3,13 pg/m?3, Nguoc lai, khi tang ap suat bé mit 1én 1 hPa va giit nguyén khong doi
cac yéu t6 khac thi mirc ndng d6 PMas sé giam khoang 17,55 pg/m?®.

3.2. Két qua danh gic mirc dg tac dong dén sirc khée dwa theo OCVN

Tir nhitng két qua wdc tinh mure ndéng d6 PMys trung binh hang ngay va ngudng GHCP
cia QCVN 05:2013/BTNMT, tong hop nhitng anh hudng stic khoe ngan han do tir vong sém
wdc tinh 14 0,048 (95% CI: 0,027; 0,068) ca; do nhap vién diéu tri noi trl 1a 471,781 (95% CI:
-206,018; 1.095,415) ca va do thdm kham cép ctru la 806,552 (95% CI: -200,513; 1.714,898)
ca. Bang 6 bén dudi téng hop chi tiét két qua ude tinh cac nhom thiét hai stre khoe do phoi
nhiém PMys. Tir 6 cho thdy riang khu vuc ¢6 tong s6 ca thiét hai sic khoe 16n nhét & ca ba
nhom loai hinh thi¢t hai 1a TP. Thuén An, v6i thiét hai gay ra do tir vong sdm duoc udc tinh 1a
0,014 (95% CI: 0,008; 0,020) ca, chiém dén 29,17% trén tong s ca thiét hai nhém (1); trong
khi d6, thiét hai do phai nhap vién diéu tri noi tr 1a 137,599 (95% CI: -60,248; 319,313) ca,
chiém 29,19% trén tong s ca thiét hai nhém (2); va thiét hai do kham cap ctu 1a 234,893
(95% ClI: -58,735; 498,978) ca, chiém 29,12% trén tong s ca thiét hai nhom (3) cta toan tinh.
C6 thé néi, TP. Thuan An tuy chi chiém 24,57% vé tong dan s6 nhung lai chiém gan 1/3 tong
thiét hai vé sirc khoe trén toan bd tinh Binh Duong. Pay ciing 1a dia phuong co nf)ng do PMas
cao nhat cua tinh Binh Duong. Ngoai ra, huyén Phii Gido cling 1a khu vuce ¢6 tong thiét hai vé
strc khoe thip nhét, voi tong s0 ca do tir vong sém udc tinh la 0,001 (95% CI: 0,000; 0,001)
ca; s6 ca do phai nhap vién diéu tri ndi tri 1a 6,643 (95% CI: -2,861; 15,465) ca va tong s ca
do tham kham cap ciru 1a 11,438 (95% Cl: -2,761; 24,423) ca.

Bang 6. Tong hop két qua udce tinh thiét hai sic khoe do tiép xdc PMzs tai tinh Binh Duong theo
QCVN 05:2013/BTNMT.

S6 truong hop thiét hai sirc khée (véi 95% CI)

Huyén/Tx/TP Nhém tir vong sém  Nhém nhdp vién diéu tri ndi trd  Nhém thim kham cép ciru
Bau Bang 0,001 (0,001; 0,001) 10,206 (-4,392; 23,765) 17,582 (-4,235; 37,547)
Bén Cat 0,005 (0,003; 0,008) 53,22 (-23,137; 123,689) 91,219 (-22,457; 194,289)
Bic Tan Uyén 0,001 (0,001; 0,001) 9,516 (-4,13; 22,122) 16,322 (-4,005; 34,771)
Déu Tiéng 0,001 (0,001; 0,002) 13,406 (-5,754; 31,233) 23,128 (-5,538; 49,433)
Di An 0,011 (0,007; 0,016) 113,127 (-49,567; 262,483) 193,038 (-48,343; 409,951)
Phl Gio 0,001 (0,000; 0,001) 6,643 (-2,861; 15,465) 11,438 (-2,761; 24,423)
Thuan An 0,014 (0,008; 0,020) 137,599 (-60,248; 319,313) 234,893 (-58,735; 498,978)
Tha Dau Mot 0,007 (0,004; 0,009) 65,278 (-28,56; 151,508) 111,481 (-27,83; 236,873)
Tén Uyén 0,006 (0,004; 0,009) 62,785 (-27,369; 145,836) 107,45 (-26,609; 228,632)
Tong cong 0,048 (0,027; 0,068) 471,781 (-206,018; 1095,415) 806,552 (-200,513; 1714,898)

3.3. Két qua danh gid mike dé tac dong dén sirc khée dia theo Hudng dan ciia WHO

Khi dya trén ngudng GHCP cho phep theo Hudng dan ctia WHO niam 2021 (25 ;,Lg/m3)
muc do tac dong suc khoe da tang dang ké ddi voi cac nhom thi€t hai trén dia ban tinh. Dién
hinh, trong thang 1/2019 thiét hai 1an luot do s trudng hop tir vong sém udc tinh 14 0,369
(95% CI: 0,211; 0,527) ca, do nhdp vién diéu tri ndi tra 1a 3.529,002 (95% CI: -1.649,232;
8.081,879) ca, do kham cp ctru 14 5.812,364 (95% CI: -1.671,629; 12.089,801) ca. So véi khi
danh gia dya trén QCVN, mirc thiét hai do tir vong som d ting gép 7,7 1an, do nhép vién diéu
tri ni tra da tang 1én hon 7,5 lan va do tham kham cip ctru di tang gap 7,2 lan. Hinh 5 bén
dudi thé hién tong s6 cac truong hop bi tac dong stic khoe theo cac nhom thiét hai xay ra hang
ngay do 6 nhiém PMas trong thang 1/2019 Nhin chung, TP. Thusn An van Ia khu vuc c6 tong
thiét hai strc khoe 16n nhat. Cu thé, vdi sb ca tir vong sém wée tinh 13 0,096 (95% CI: 0,055;
0,137) ca, chiém dén 26,02% trén téng s6 ca thiét hai nhom (1); sd ca do nhdp vién diéu tri ndi
tri 12 913,024 (95% Cl: -429,67; 2.088,037) ca, chiém 25,87% trén tong sb ca thiét hai nhom
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(2); 6 ca do thdm kham cdp ctru 1a 1.549,724 (95% Cl: -399,152; 3.170,958) ca, chiém
26,67% trén tong so ca thiét hai nhom (3).
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Hinh 5. S trudng hop bi tac dong sic khoe (theo tirng nhdm thiét hai) do phoi nhidm ngan han
PM2s trong thang 1/2019 tai khu vuc nghién cru.
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Déi voi thang 7/2019, do mirc ndong d6 PMys da giam dang ké nén tong muc thiét hai
strc khoe udc tinh ciing c6 xu hudng giam so véi thang 1/2019 (Hinh 6). Cu thé, tong sb
truedng hop bi tic dong trén ca ba nhom thiét hai 1an lugt 14 0,01 (95% CI: 0,006; 0,015) ca do
tir vong sém; 99,314 (95% CIL: -44,169; 229,591) ca do nhap vién diéu tri ndi tra, va 167,797
(95% CI: -43,454; 353,572) ca do tham kham cép cttu. Nhu vay, khi so sanh v6i thang
1/2019, tong sb ca dd giam 37 lan ddi voi nhom (1), giam dén 36 lan d6i v6i nhom (2) va
giam 35 1an ddi v6i nhom (3). Pac biét, TP. Thuan An van 1a khu vuc chiu anh hudng st
khoe 16n nhat voi 1an luot thiét hai gy ra do tir vong sém 13 0,003 (95% CI: 0,001; 0,004) ca,
do nhap vién diéu tri nodi tra 1a 25,304 (95% CI: -11,298; 58,450) ca, do tham kham cép cuu
1a 42,659 (95% CI: -11,141; 89,765) ca. Huyén Béc Tan Uyén van la dja phuong bi tac dong
it nhit vé strc khoe, véi chi 0,0003 (95% CI: 0,0001; 0,0004) ca do tir vong som; 2,524 (95%
Cl: -1,113; 5,846) ca do nhép vién diéu tri ndi tra va 4,285 (95% CI: -1,090; 9,054) ca do
tham kham cép ciru.

4. Két luan

Nhin chung, cac két qua ctia nghién ctru ndy di so bd phat trién duoc mot khung nghién
ctru thich hop cho dia ban tinh Binh Duong, khi thuc hién m6 phong dé danh gi4 sy phan bd 6
nhiém theo khong gian va thoi gian nong d6 PM2s bang hé théng mo hinh WRF/CMAQ. Mtrc
d6 6 nhiém PMas cao chi yéu xay ra trong thang 1/2019 v6i muc thay doi noéng d6 PMzs
trung binh hang ngay dao dong tir 22,967 dén 80,911 pg/me. Pong thoi, nhimg két qua lugng
hoa nhiing thiét hai strc khoe cong déng cap tinh cling cho thay murc d6 6 nhiém PMa s trén dia
ban tinh da gay ra khoang 0,048 ca tir vong som, 472 ca nhap vién diéu tri ndi tri va 807 ca
thdm kham cép ctru d6i voi ngudng GHCP ciia QCVN 05:2013/BTNMT. Tuy nhién, muc do
thiét hai da tang vuot troi khi 4p dung ngudng GHCP theo Hudng dan cia WHO nam 2021
véi sd truong hop 1én dén 0,371 ca tur vong som, 3.628 ca nhép vién diéu tri ndi tri va 5.980
ca phai tham kham cap ctru. Nhu vay, nghién ctru da dugc trién khai va giai quyét duoc co ban
cac muc tiéu da néu ra; két qua nghién ctru nay ciing duoc xem 1a mét co sd khoa hoc so khoi
dé phat trién hon nita nhimg tinh toan dinh luong cu thé vé muc do tac dong dén kinh té (quy
d6i dugc thanh cac muc tién t8). Dé dua trén d6 c6 thé phat trién cac giai phap kiém soat 6
nhiém PM2s cho dia phuong; hd trg cic nha quan ly moi truong trong viée quan ly CLKK
hiéu qua va tién t6i xdy dung mot Ké hoach hanh dong khong khi sach & quy mé cép tinh.

DPong gop cua tac gia: Xéy dung y tuong nghién ctru, vach ra so do viét ban nhap, chinh stra
ban thao: B.T.L., N.H.P.; Xur Iy so li€u, chay m6 hinh WRF/CMAQ, chay m6 phong tac dong
stc khoe: L. T.N.; Xu ly GIS, viét ban thao: L.T.N., N.H.P.

Loi cam on: Nhom tac gia xin bay to sy cam on chéan thanh t61 Phong Thi nghiém M6 hinh hoa
Mai truong thuge Khoa Moi truong va Tai nguyén, Phong Thi nghiém Trong di€m Qudc gia Diéu
khién s6 va K¥ thuat hé¢ thong (DCSELab), Pai hoc Bach Khoa — Pai hoc Qudc Gia Tp. HCM.

Loi cam doan: Tap thé tAc gia cam doan bai bao nay 1a cong trinh nghién ctiu cua tap thé
tac gid, chua duoc cong bo ¢ dau, khong duoc sao chép tir nhitng nghién cuu trude day;
khéng c6 su tranh chap lgi ich trong nhom tac gia.
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Assessment of public health impacts associated with short-term
PMo:s pollution exposure: A case study in Binh Duong province,
Vietnam
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Abstract: Binh Duong province plays an essential role in an overall development strategy and
is an economic-social, political, cultural, and educational center in Vietnam. Along with the
outstanding economic development, Binh Duong province has been facing air quality
deterioration issues, especially PMzs pollution. This study aims to assess the acute public
health impacts of PM.s exposure throughout January 2019 and July 2019. To estimate PM2s
distributions, a model system including the Weather Research and Forecast (WRF) combined
with the Community Multiscale Air Quality Modeling System (CMAQ) and health impact
models are applied for quantitative analysis and assessment. The outcomes reported that the
total number of cases could be up to 3,628 hospitalizations for inpatient treatment and 5,980
emergency visits. Furthermore, the research framework can be applied to various other
localities in Vietnam to assess the effect of PM:s pollution. Simultaneously, this is also a
preliminary scientific basis for environmental managers to propose measures of PM2; pollution
control and develop a clean air action plan to minimize negative impacts on public health and
obtain economic benefits for sustainable development goals towards 2030.

Keywords: Binh Duong province; Pollution control; PMazs; Short-term impacts; WRF/
CMAQ.



