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Tém tat: Dong Nai ¢ téc do ting truong kinh té—xa hoi manh mé, dan sb ting va do thi
héa dién ra nhanh chong dan dén moi truong khong khi bi anh huong déng k& va mot
trong nhimg d6i twong luén dugc quan tam do la ozon (Os) mat dat. Ap luc tao ra cho
chinh quyén dia phuong trong viée dé xuét va xay dung giai phap giam thiéu va kiém soat
cac ngudn phat thai tién chat gop phan hinh thanh nén Os. Nghién ctru nay di ap dung cac
md hinh WRF (Weather Research and Forecast)/CMAQ (Community Multiscale Air
Quality Modeling System) két hop dé mé phong dic diém hién trang phan bd 6 nhiém O3
theo khong gian—thoi gian trong thang 01, 02/2019 va phan tich so b tac dong stc khoe
cong dong do nhép vién diéu tri ndi tri vi bénh duong ho hp va tim mach (moi nguyén
nhan) & tat ca nhom tudi va giol tinh. Két qua nghién ctru da dinh lugng dugc téng sd
truong hop phai nhap vién diéu tri ndi trii do tiép xtc ngan han véi 6 nhiém Oz 1én dén
440,39 (95% CI: -0,03-872,72) ca theo ngudong trung binh 8-h cua QCVN
05:2013/BTNMT va 1.556,94 (95% CI: —1,20-3.047,94) ca theo ngudng muc tiéu IT 2
(Interim target) ctia huéng dan tr WHO nim 2021. Day la mot trong nhirng két qua budc
dau, co do tin cdy va co thé hd trg cho nhimg nghién ctru tlep theo trong van dé tiép can
luong hoa chi tiét muc do kinh té mat mat do tiép xic 6 nhiém Oz mat dat ngin han.

Tir khéa: Oz mat dat; Su phan bd khong gian—thoi gian; Thiét hai sttc khoe; Nhap vién;
WRF/CMAQ.

1. Mé dau

Khi ozon (O3) ting dbi luu (ground—level Oz) 1a mot trong sau chat 6 nhiém khong khi
chu yéu do Cuc Béo vé Mbi sinh Hoa Ky (US EPA) quy dinh, 13 mdt chat 6 nhidm thu cap
c6 hai cho suc khoe con nguoi va hé thuc vat [1]. Oz dugc hinh thanh trong khi quyén boi
cac phan ung quang hoa phtc tap phi tuyén tinh cta cac hop chét hitu co bay hoi (VOCs)
va nito oxit (NOx) khi ¢6 dnh sang mat troi [2-3]. Trong mét pham vi quy m6 khong gian
va thot gian rong 16n hon thi cacbon monoxit (CO) va métan (CH4) déu 1a cac tién chat O3
rat quan trong [4]. Mat khac, Os mat dat clng tham gia vao nhiéu phan tmg héa hoc khac
trong khi quyén véi déc diém 1a thoi gian ton tai ngan va hoat tinh manh [2, 5]. Chinh vi
khi O3 tang ddi luu 1a mot chat oxy héa rat manh, do d6 khi tiép xtic véi Oz co thé dan dén
mot loat cac anh hudng dén suc khoe [6], dién hinh d6 1a van dé lién quan dén cang thang,
mét moi (stress) oxy hoa va viém phdi [7].
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Theo T6 chic Y té Thé giéi (WHO), 1/8 tong s ca tir vong toan cau xay ra do tc
dong tir viée tiép xtc voi 6 nhidm khong khi [6, 8]. SO ca tir vong toan cau da ting manh tir
1,3 triéu ngudi ndm 2008 [9] 1én dén 3,7 triéu nguoi vao nam 2012 [8]; trong d0, ¢6 khoang
88% sd truong hop xay ra tai cac nudc co thu nhap thip va thu nhap trung binh thudc khu
vue Tay Thai Binh Duong va Bong Nam A véi s6 ca tir vong 1an luot 14 1,67 va 0,936 triéu
ngudi [8]. Cung véi PMa2s, van dé 6 nhiém Oz mit dét ciing di gy ra nhiing rui ro dang ké
cho sirc khoe nhan loai toan cau [5]. Tir 1990-2004, théng ké cua Co quan Moi truong
Chéu Au (EEA) cho thiy trung binh c6 khoang 21,4 nghin ca tir vong sém mdi niam tai
Lién minh Chau Au (EU) xay ra do O3 [10] va ciing tir bao céo ciia EEA (2014) vé sb ca tir
vong sém ¢ EU trong ndm 2011 dat mue 16,0 nghin nguoi [11]. Nhin chung, anh hudng
cua O3 dén sirc khoe con nguoi ¢ thé duoc chia thanh cac dang cap tinh va man tinh [12].
Xét vé co ché anh huong, Os oxy hoa truc tiép cac té bao hodc tac dong thir cip bang cach
chuyén hudng ning luong ra khoi chirc ning chinh cua té bao dé han ché tao ra cac co ché
phong vé nhu chit chéng oxy héa. Hon nita, Oz ciing phan tmg voi ching nhu chét
ascorbate trong dich niém mac phoi (Lung Lining Fluid-LLF) va phan mg voi cac chat nén
khac nhu protein hogc lipid trong LLF, hinh thanh nén cac san pham oxy hoa thtr cip din
dén mot s6 phan Gng té bao bén trong phdi va mot chudi cac té bao viém [10]. Hé qua la
16p mang rao can khi-méu (blood/air barrier) bi pha hiy va chirc niang cta phdi bi suy
giam [10].

Gan day, mot loat rat nhiéu cac nghién ctru dich t& hoc da ching minh viéc phoi nhiém
Os ngin han c6 méi lién hé chit ché dén ting nguy co tir vong do moi nguyén nhan [13],
bénh vé tim mach [14] va bénh vé ho hip [15]. Pién hinh, mot két qua nghién ctru tir [3]
cho thiy co tir 55.341-80.280 truong hop tir vong do bénh phdi tic nghén man tinh
(Chronic Obstructive Pulmonary Disease-COPD) trong nam 2015 tip trung tai Thanh phd
(TP) Béc Kinh; cac tinh Son Pong, Ha Nam, H6 Béc, T&r Xuyén, ving dong bang song
Duong Tt va séng Chau Giang. Nghién ctru [16] ciing dd bao céo vé su gia tang ty 1& tir
vong som do Os tir 0,42—1,11% trong ndm 2015 ¢ Trung Quéc, két qua udc tinh c6 28.367
(95% CI: 9.450-37.834) ca, 59.844 (95% Cl: 19.903-79.883) ca va 74.316 (95% Cl:
24.699-99.233) ca twong ng v&i chi so (metric) tiéu chuan trung binh 8 gi¢ (8-h) cuc dai
hang ngay cua Quy chuén chat lugng khong khi xung quanh qudc gia Trung Quoc (80 ppb),
tiéu chuan cia WHO (50 ppb) [17] va SOMO35 cua EU (35 ppb) [18]. Mot két qua dién
hinh tir [1] d& chirg minh c6 khoang 120 (95% CI: 67-160) nghin ca tr vong sém tranh
dugc khi nong do O3 trung binh 8-h cyc dai hang ngay giam xudng mirc 100 pg/m® va khi
duogc kiém soat & mirc 70 pg/m? thi s& giam thiéu khoang 160 (95% CI: 98-230) nghin ca
tar vong 0 Trung Quoc trong nam 2016.

Cho dén nay, van chua c6 nhiing ugc tinh vé mirc do thiét hai sirc khoe nguoi dan va
thiét hai kinh té do O3 mit dat gy ra cho cac tinh cta Viét Nam. Khi hau hét cac nghién
ctru chi tap trung danh gia tac dong kinh té—xa hoi gay ra do NO2, SO va bui PM. Dién
hinh nhu nghién ctru [19] dénh gia thiét hai strc khoe cip tinh do PMyo phat sinh tir mo da
Tan Uyén ¢ tinh Binh Duong nim 2018; mot két qua tir [20] d& dénh gia sy tuong tac tir tac
dong moi truong—stc khoe—kinh té do 6 nhiém PMio ¢ TP. HO6 Chi Minh (HCM) thang
10/2017; hay tir nghién ciru [21] d3 wée tinh sb ca tir vong sém tai TP. HCM gay ra do phoi
nhiém dai han NOz, SOz va PM2s trong nim 2017. Két qua tir nghién ctru [13] da danh gia
cac rui ro stc khoe lién quan dén PM1o va PM25 tai Long Bién, TP. Ha Noi tir 2013 dén
2016; hay gan day, tir mot nghién ctru ndi bat [14] da bao cao vé rui ro tir vong sém & nhoém
nguoi trudng thanh (> 25 tu6i) boi 6 nhiém PMas tai 30 quan/huyén cua TP. Ha Noi trong
niam 2017 theo chi s6 tiéu chuan trung binh nim ctia QCVN 05:2013/BTNMT (25 pg/m®)
va WHO 2006 (10 pg/md).

Do d6, dé dap tng duge muc tiéu nghién ctru dit ra, trude tién hién trang mirc 6 nhiém
O3 mit dat trung binh 8-h hang ngay vai do phan giai khong gian—thoi gian ciia ludi tinh ¢6
d6 phan giai khoang 3 km x 3 km duoc mé phong tir hé théng md hinh Weather Research
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and Forecasting Model (WRF)/Community Multiscale Air Quality Modeling System
(CMAQ) két hop cho cac thang 01/2019 va thang 02/2019 & tinh Pdng Nai. Tir cac két qua
mo6 phong trén, mé hinh Benefits Mapping and Analysis Program— —Community Edition
(BenMAP- CE) da duoc ap dung dé wdc tinh nhimg tac dong strc khoe cong ddng do phai
nhap vién diéu tri noi tro vi bénh duong hod hép va bénh tim mach do tit ca moi nguyén
nhan ¢ tat ca cic nhom tudi va gidi tinh dua theo ngudng kiém soat cia QCVN va tiéu
chuan cia WHO nam 2021 theo cac ngudng muc tiéu IT 1 va IT 2.

2. Phwong phap va so liéu

2.1. Khu viee nghién ciru va cé&c vi tri quan tréc nong do Os

DPong Nai 1a tinh ndm & vi tri trung tim Vung kinh té trong diém phia Nam (KTTDPN),
1a mot viung kinh té phat trién ning dong bac nhat Viét Nam. Cung v6i TP. HCM va tinh
Binh Duong, Pong Nai d c¢6 dong gop kinh té dang ké v6i 316,8 nghin ti ddng nam 2018
[22], chiém 12.5% so v&i quy md GRDP cua toan ving KTTPPN (2.530,5 nghin ti dong)
va 5,7% so v6i quy md cia ca nude [23]. Pén nam 2020, quy mé GRDP cua tinh da dat
372,9 nghin ti d6ng va mic binh quan dau nguoi dat 117,4 tridu dong, twong dwong khoang
5.057,5 USD [24]. Hinh 1 bén dudi md ta vi tri ciia khu vuc nghién ctru tai tinh Pdng Nai.
Toan tinh ¢6 11 don vi hanh chinh, gdm TP. Bién Hoa, TP. Long Khanh va 9 huyén la
Long Thanh, Nhon Trach, Vinh Ciru, Trang Bom, Thong Nhat, Pinh Quan, Tan Phti, Cim
My, Xuan Loc; tinh c¢6 dién tich ty nhién 12 586,4 nghin ha, dan sb trong nim 2019 la
3.113,7 nghin ngudi, voi dan s6 khu vuc thanh thi gan 44,1% (1.371,8 nghin ngudi) va ¢
nong thon 1a 55.9% (1.741,9 nghin nguoi) [24].

Khu vyc nghién ctru ¢6 dia hinh ving dong bang va binh nguyén, nim hoan toan trong
vung nhiét déi gié mua, c6 khi hau 6n hoa, thudc ving it bao lut, khong ngip nudc va
khong chiu anh hudng cia dong dat [25]. Nhiét do khong khi trung binh nam trong giai
doan 20162020 cua tinh Pong Nai tir 26,3-26,9°C, v6i 2 muia (mia mua va kho) trong
mot nam, téng lugng mua hang nam la tuong ddi cao tur 1.617,7-2.262,7 mm tir nam 2016—
2020, va mirc d6 am khong khi trung binh trong giai doan nay tir 79-83% [24]. Mt khéc,
vé khia canh kinh té hoat dong cong nghiép ctia Dong Nai phat trién rit manh, din dau phat
trién cong nghiép tai Viét Nam va ciing 1a tinh dau tién phat trién khu cong nghiép cia ca
nude. Dong Nai ciing c6 mot Trung tdm coéng nghé sinh hoc tai huyén Cam My dang van
hanh v61 di¢n tich 208 ha va mét khu lién hop cong—ndng nghiép tai cac huyén Xuan Loc,
Théong Nhét c6 dién tich 1én dén 2.186 ha [25].

Déi voi dir liéu két qua quan tric ndng dd O3 mit dat caa thang 01 va 02/2019 duoc
ding cho kiém dinh hiéu qua mé phong tir md hinh CMAQ duoc thu thap tir 2 tram do
dang tu dong, cd dinh co vi tri dat tai S Tai nguyén va Moéi trudong (X = 10.96045793°, Y
= 106.85579133°) (tram do s6 1), va tai Ban Quéan 1y cac Khu coéng nghiép (X =
10.93699064°, Y = 106.86933903°) (tram do s6 2) déu do Trung tam Ky thuat Tai nguyén
va Mo6i truong thude S¢ Tai nguyén va M6 truong DPong Nai quan 1y va vén hanh [26], nhu
da duogc thé hién trong Hinh 1. Cac gia tri ndng d6 O3 dugc quan tric theo thoi gian thuc
v6i chu ky 30 phut.

Hinh 2 bén dudi cling thé hién mot so dd khung cAu tric cac bude thue hién cua nghién
ctru nay, gdm c6 03 giai doan chinh: (1) x4c dinh d6i twong chét 6 nhiém quan tdm (O3 mit
dat) va mé phong su phan bd khong gian—thoi gian bang mé hinh WRE/CMAQ két hop; (2)
xac dinh cac dang thiét hai stc khde do phoi nhiém ngén han va cac loai dir liéu co lién
quan cho tinh toan; (3) luong hoéa sé truong hop chiu tac dong do tiép xuc 6 nhiém khong
khi (O3).
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Hinh 1. Vi tri dia 1y khu vuc nghién ciru va cac tram do dac O3 mat dt tai khu vuc tinh Dong Nai
(tram do s6 1 va tram do s6 2).
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2.2. M6 phong su phin b6 khéng gian—thoi gian Oz mat ddt

Nong d6 Os bé mit hang gio (hourly) cho thang 01/2019 va 02/2019 tai khu vyc tinh
Pong Nai da dugc mo phong bang cac md hinh WRF va CMAQ. WRF 1a mét hé théng du
bao thoi tiét s6 theo ty 1¢ hién dai va CMAQ l1a mot mo hinh van chuyen hoa chét trong khi
quyén khu vuc do US EPA phat trién [27]. CMAQ két hop kién thtc hién tai vé khoa hoc
khi quyén va mo hinh chat luong khong khi, bao gdm cac qua trinh vat 1y va héa hoc toan
dién, dong thoi co thé 1ap mo hinh ddong thoi nhiéu chét 6 nhiém tir quy mo dia phuong dén
luc dia [27] WREF tinh toan truong thoi tiét hang gid va cung cip cho moé hinh CMAQ dé
mo phong nong d6 O3 mit dét theo hang gio [28-30]. Trong nghién ciru nay, md hinh ngoai
tuyén WRE véi phién ban ver.3.8 [31] da duoc dung dé mé phong cac diéu kién khi tuong.
Nhitng dir liéu NCEP (the National Center for Environmental Prediction) Final (FNL)
Operational Global Analysis mdi 6 gid co d6 phan giai khong gian 1.0° x 1.0° tir Trung tdm
Nghién ctru Khi quyén Quoc gia Hoa Ky (NCAR) (https://rda.ucar.edu/datasets/ds083.2/)
da dugc dung lam cac didu kién ban dau va didu kién bién, va phan tich phong doan cho mé
hinh WRF. Dir liéu NCEP FNL nay dugc tao ra tr h¢ thong Global Data Assimilation
System (GDAS) [32] dua trén cac nguodn dit liéu gidm sat duoc thu thap lién tuc la cac thong
sO khi tugng nhu 4p suat bé mat, ap suat muc nudc bién, nhiét do dia chat, nhiét do bé mat
bién, nhiét d6 dat, 16p phu bang, d6 am tuong dbi, vecto gi6 U va vecto gio V. Cac dur ligu
FNL da dugc str dung rong rai trong nhiéu nghién ctru dé mod phong cac diéu kién khi tugng
va chat luong khong khi tai nhiéu khu vyc khac nhau trén thé gidi [33]. M6 hinh WRF da
duoc thiét 1ap voi 02 mién tinh DO1 va D02, véi s6 6 ludi cho D01, D02 va D03 1an lugt 1a
76x94, 55x43, va 54x48 6 ludi. Mién tinh 16n nhat bén ngoai (D01) c6 dién tich khoang
5,41 x 106 km? va d6 phan giai khong gian luéi ngang 27 km; mién tinh D02 nhé hon c6
dién tich khoang 2,11x105 km? va c6 d6 phén giai khong g1an lu6i ngang 9 km.

Mit khac, theo phuong dung, c6 tat ca 31 murc 16p sigma cho tat ca cac 6 ludi caa 03
mién tinh D01, D02 va D03 trong mo6 hinh WRF, tir mtrc mit dat tdi 16p sigma murc dinh ¢b
dinh tai ap sudt 100 hPa. Két qua dau ra tr mo hinh WRF duoc xir Iy boi cong cu MCIP
phién ban ver.4.5.3 (Meteorology—Chemistry Interface Processor) dé tao ra dinh dang dau
vao theo yéu cau cta md hinh CMAQ. Tiép theo, mé hinh CMAQ phién ban ver.5.2.1
(http://cmascenter.org/cmag/) duoc cap nhat va cong bd vao thang 06/2017 boi Cuc Bao vé
Moi sinh Hoa Ky (U.S. EPA) [34-36] di duoc ap dung dé md phong ndng dd su phan bd
nong do O3 mit dat tai khu vuc nghién ctru tur 01/01/2019 den 28/02/2019. Bé dam bao tinh
chinh x4c clia cac truong khi twong diéu kién bién, cdc mién tinh ngang ciia mod hinh WRF
thong thuong 16n hon mdt chit so vai moé hinh CMAQ [37]. M6 hinh CMAQ trong nghién
ctru dugc cau hinh véi cac mién tinh 16ng nhau giéng véi mé hinh WRF nhung 03 6 ludi
tinh theo moi phuong cua céc mién tinh duogc loai bé tir cac mién tinh D01, D02 va D03
ctia md hinh WRF, nhu vay s6 6 ludi ctia cac mién tinh mo phong Os mit dat trong CMAQ
lan lugt 1a 73x91, 52x40, va 51x45 grid cells. Ddi voi md hinh CMAQ, ¢6 tat ca 29 16p
trong hé thong toa do sigma, cu thé cac gia tri sigma (o) cho cic mién tinh CMAQ tai cac
ranh gidi 16p 1a 1.000, 0.997, 0.990, 0.983, 0.976, 0.970, 0.962, 0.954, 0.944, 0.932, 0.917,
0.898, 0.874, 0.844, 0.806, 0.760, 0.707, 0.647, 0.582, 0.513, 0.444, 0.375, 0.308, 0.243,
0.183, 0.126, 0.073, 0.023, va 0.000. Phién ban cap nhat va md rong lan thir 3 ciia Co ché
hoa hoc lién két Carbon (CBM) pha khi CB61r3 [38-40] cho cac chét hoa hoc ciing da duoc
thiét 1ap trong mé hinh CMAQ.

2.3. Kiém dinh kha nang mé phong Os mdt dat tir WRF/CMAQ két hop

Nghién ctru ciing dé danh gia dugc kha nang mé phong nong d6 O3 mit dat tai khu vue
tinh Dong Nai cua m6 hinh WRF/CMAQ két hop bang su so sanh nhitng két qua duoc ude
tinh v&i két qua do dac nong d6 O3 tai 02 tram quan tric khac nhau trong khoang thoi gian
mo phong (nhu thé hién trong Hinh 1). Nong do O3 mat dat tir mo hinh WRF/CMAQ két
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hop duoc xuat ra & vi tri 6 ludi tinh tuong tmg va so sanh véi két qua do tai timg tram quan
tric (tram do s6 1 va tram do sb 2) dua vao tiéu chi danh gia cua nhiéu chi s6 thong ké khac
nhau dé kiém dinh cac két qua, bao gom d6 léch trung binh chuén hoa (NMB-Normalized
Mean Bias) ¢ cong thic (1); sai sb gOp trung binh chuan hoa (NME-Normalized Mean
Gross Errors) ¢ cong thirc (2) va hé so twong quan R (Correlation Coefficient-COR) ¢
cong thire (3) [41] trén co sé cac dé xuat kiém chimg mo phong chat lwong khong khi cua
cac nghién ctru trude day [42-43] dé kiém chirng mé hinh.

NMB:wxloo )
> (oi)
Z M =0 100 ?)
(O>
> [(M,-M)x(0,-0)
R= izl[ } (3)

N _ N —
Z(Mi _Oi)2 X Z(Oi _Oi)2
i=1 i=1
Trong d6 M, 1a nong d6 Oz mit dat mo phong tai thoi diém tha i (véiitir 1, 2,..., N
v6i N 1a téng s6 thoi diém co do Oz); O, 1a nong d6 Oz mat dat giam sét tai thoi diém thw i;
M 1a gia tri trung binh O3 miat dat md phong & cac thoi diém i co do dac va 6, la trung
binh ndng d6 O3 mit dat do dac o tt ca cac thoi diém i.

2.4. Danh gia tdac dong suc khoe con nguoi

M®d hinh BenMAP—CE phién ban 1.5.0.4 da duoc dung dé uéc tinh nhimg anh huong
strc khoe do tiép xtic ngan han vai khi O3 gay ra. BenMAP—CE 13 m6t phan mém ma nguon
mo, ¢ sin do US EPA phat trién [44] nham hé thong héa cac qua trinh phan tich ca vé st
khoe cong déng va gia tri kinh té (tién t&) [45-46]. Bo dit liéu dau vao gém co dit lidu néng
do6 O3 mit dat _trung binh 8-h cuc dai hang ngdy mé phong tir m6 hinh WRF/CMAQ két
hop, dir liéu vé dan sb va dir lidu lién quan dén céc loai bénh tat (morbidity) theo cac dang
ham udc tinh thiét hai strc khoe.

Dua trén co s& Phan loai Bénh tat Quéc té, Ban sira doi lan tha 10 (ICD-10), c4c
nguyén nhan gy ra viéc nhdp vién diéu tri trong nghién ctru ndy c6 thé dugc phan loai
thanh cac bénh dudng ho hip do tit ca nguyén nhan (all-cause respiratory diseases) (RD—
ICD J00-J99) va cac bénh tim mach do tit ca nguyén nhan (all-cause cardiovascular
diseases) (CVD-ICD 100-199, ngoai trir 188).

Nhitng thiét hai sttc khée nguoi dan trong BenMAP—CE dugc xac dinh theo mot ham
thiét hai strc khoe (Health Impact Function—-HIF) cing véi cac hé sb B ¢o lién quan dén cac
loai thiét hai strc khoe (health endpoints) dugc tinh tir cac gia tri rii ro strc khoe trong cac
nghién ctru dich t& hoc, ching phan 4nh mdi quan hé gitta rti ro twong ddi voi su thay d6i
trong phoi nhiém ngdn han O3 mit dit theo cac cong thuc (4), (5), (6) va (7) [44, 47-48]
mo ta bén dudi nhu sau:

AY =Y, (1-e %% ) xPop (4)
In(RR
ELLGIR (5)
AO,Conc
Blowerbound = B - (196 x G[}) 6)

Bupperbound = B + (196 X G[}) (7)
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Trong d6 AY 1a s6 truong hop nhap vién diéu tri do tiép xuc 6 nhiém O3 mat dit ngin
han; Y, 1a ty 1¢ mac bénh nén cho tung loai thiét hai strc khoe trén mdi don vi dan so;
AO,Conc 1a sy thay ddi néng d6 Os trung binh 8-h cuc dai hang ngay, dai dién cho su khac
biét gitta 16p ndng do Osz hién trang (baseline) va ndng do sau khi dugc kiém soat boi
QCVN 05:2013/BTNMT va tiéu chuan cia WHO nam 2021; Pop la déan so6 bi phoi nhiem
O3 mit dat vap 13 hé sé caa cac ham HIF hay con duoc goi 1a ham ndng d6 phan tng (C-R)
duoc xac dinh tur cac gié tri rii ro tuong ddi tir cac nghién ctru dich t& hoc (relative risk —
RR) [1, 48-49], B dai dién cho phan tram thay do6i trong moét loai taic dong sirc khoe nhat
dinh cia mdi don vi nong do Oz mat dat. B,,,cmeumg VA Bupperbouna 180 lurot 1a cac gia tri cén
dudi va can trén cua hé sd p véi o, (sai s6 chuén cua f) duoc tinh toan nhu 14 gia tri trung
binh ctia céc sai s6 chudn dugc bao ham boi cac gidi han dudi (RRiowerbound) va gi6i han trén
(RRupperbound) ctia RR da dugc nghién ciru trong cac bao cao dich t€ hoc (nhu trong Bang 1).

Bang 1. Gia tri rii ro tuong dbi (RR) cua cac ham C-R tuong ung cho cac loai thiét hai strc khde
(ngan han) duoc phan tich.

Loai thi¢t hai RR (95% CI), AOs Conc Khu vge -~ Tham
: o nghién ciru khio

HA do bénh duong ho hép tat ca  1.007 (1.001-1.013), AOs Conc = 10 pg/m? TP. Ha Noi [15]
nguyén nhan, tit ca nhém tudi

HA do bénh duong ho hép tit ca  1.007 (1.001-1.013), AOs Conc = 10 pg/m? TP. Ha Noi [15]
nguyén nhan, tré em (0-5 tudi)

HA do bénh dudng ho hép tit ca  1.021 (1.005-1.037), AOs Conc = 10 pg/m?3 TP. Ha Noi [15]
nguyén nhan, nguoi gia (= 65

tudi)
HA do bénh tim mach ta:it ca 0.987 (0.973-1.001), AO3 Conc = 68 pg/m?3 TP. Ha Noi [50]
nguyén nhan, tat ca nhom tudi 1.021 (0.989-1.054), AO; Conc = 68 pg/m®  TP. Quang Ninh ~ [50]

HA do bénh tim mach tit ca 0.991 (0.969-1.014), AO3 Conc = 68 ug/m? TP. Ha Noi [50]
nguyén nhin, ngudi truéng thanh  1.006 (0.959-1.054), AO3 Conc = 68 ug/m®  TP. Quing Ninh  [50]
(15-64 tudi)

HA do bénh tim mach tit ca  0.983 (0.965-1.002), AOs Conc = 68 pg/m? TP. Ha Noi [50]
nguyén nhan, nguoi gia (= 65 1.034(0.991-1.079), AOs Conc = 68 pg/m®  TP. Quang Ninh  [50]
tudi)

2.5. Dir liéu thu thap

2.5.1. Dit liéu dan sb

U'c tinh tac dong cua 6 nhiém O3 mit dat tai khu vuc nghién ctru thude toan bd tinh
Dong Nai; do vay, nghién ctru xac dinh quy mé dan s bi phoi nhidm 1a toan bo dan sb ciia
02 Thanh phd va 09 quan/huyén trén dia ban tinh Pong Nai trong nim 2019 (Bang 2). Di
lidu vé dan s6 dugc thu thap tir Nién giam Thdng ké Dong Nai, 2020 va xem xét tinh toan
cho tat ca cac nhoém tudi, nhoém gidi tinh [24].

Bang 2. Dan s6 cta tinh Pdng Nai trong ndm 2019 (don vi: ngudi).

Huyén, Thanh phé Téng dan sb Tré em Ngudi 16n Nguoi gia
TP. Bién Hoa 1.062.410 250.815 753.644 57.951
TP. Long Khénh 152.280 35.950 108.023 8.306
Huyén Tan Pha 153.010 36.123 108.541 8.346
Huyén Vinh Cau 164.880 38.925 116.961 8.994
Huyén Dinh Quan 187.310 44.220 132.872 10.217
Huyén Trang Bom 351.150 82.900 249.096 19.154

Huyén Théng Nhét 164.540 38.845 116.720 8.975
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Huyén, Thanh pho Téng dan sb Tré em Ngudi 16n Nguoi gia
Huyén Cam My 140.910 33.266 99.958 7.686
Huyén Long Thanh 247.370 58.399 175.477 13.493
Huyén Xuén Loc 227.860 53.793 161.638 12.429
Huyén Nhon Trach 261.990 61.851 185.848 14.291
Tong cong 3.113.710 735.088 2.208.779 169.844

2.5.2. Ti 1é méic bénh nén

Trong nghién ciru nay, ti 1 méc bénh nén (Yo) 1a x4c suit ma mot nguoi dan ciia mot
qudc gia/khu vuc s& bi mac bénh trong mot khoang thoi gian nhat dinh [45]. B6 dir liéu Yo
cua ting loai thi€t hai strc khoe trong nam 2019 cho tat ca cac nhom gidi tinh (nam, nir) Va
cac nhom tudi cho khu vuc nghién ctru dugc thu thap tir ngudn Nién giam théng ké Y té
quoc gia 2019-2020 (https://moh.gov.vn/). Mit khac, dé c6 sy twong thich véi cac tinh toan
tiép xuc ngan han, gia tri Yo hang ngay (nguoi/ngay) da duoc udc tinh bang cach chia cho
365 ngay [45] va 1a ngudn dit liéu nhap vao trong mé hinh BenMAP—-CE. Tir d6, xac dinh
duoc ti 16 mic bénh nén (Yo) ddi voi cac loai thiét hai, gdm bénh duong ho hép do tit ca
nguyén nhan va bénh tim mach do tit ca nguyén nhan lan lugt 1a 0,000378 va 0,000231.

2.5.3. Ham nong do6-phan ung (C-R)

Khu vyc duoc thyc hién nghién ciru 1a toan bg tinh Pong Nai; tuy nhién, cac nghién
ctru dich t& hoc hién nay c6 lién quan dén viéc xay dung cac ham C—R dé dénh gia mirc do
rii ro (RR) do tac dong tir phoi nhiém 6 nhiém Os mit dat & tinh Pong Nai 1a van chua c6
va con thiéu dit liéu. Do d6, nhom nghién ctru da thyc hién lya chon cac gia tri RR tir cac
nghién ctru dich t& hoc sén c6 da cong bd cho TP. Ha Noi va TP. Quang Ninh [14-15], déu
c¢6 nhiéu nét tuong dong vé tdc do, trinh do phat trién kinh té—x4 hoi va mat d6 phan bd dan
cu. Bang 1 bén trén da trinh bay chi tiét cac gia tri RR v6i do tin cay 95% (95% CI) co
dugc tir két qua cong bd cta cac nghién ctru dich t& hoc va két qua tinh todn cac hé sé B,
Blowerbound V@ Bupperbouna trong tmg duge thé hién trong Bang 5 bén dudi.

3. Két qua va thao luin

3.1. Phan tich hiéu qua mé phong nong dé Os mat dat

Viéc danh gia hiéu qua mo phong nong dd Oz mit dat cho khu vuc nghién ctru thudc
tinh Dbng Nai trong cac thang 01/2019 va thang 02/2019 d& dugc phén tich dua trén két
qua nong d6 Oz mat dat do dac (Bang 3) va néng d6 mo phong (Hinh 3) tai 02 vi tri quan
trac (tram do sd 1 va tram do 5O 2) & TP. Bién Hoa, tinh Pong Nai nhu dd mé ta 6 muc 2.1
va Hinh 1. Ba chi s thong ké, gdm c6 NMB, NME va gia tri hé s6 twong quan R (COR) da
dugc xac dinh dya trén cac cong thire tir (1) dén (3) dd dwoc mo ta & myc 2.3 dé phan tich,
danh gia hiéu qua cua hé théng cac md hinh WRF/CMAQ két hop. Diéu kién cho phép
turong Ung cua cac chi sb théng ké ciing duoc dé xuat theo cac nghién ctru [42-43] cling da
duoc béo céo trong Bang 4.

Déi v6i tram do s6 1, trong thang 01/2019 két qua cac chi s6 thong ké udc tinh déu
dam bao cac diéu kién cho phép tuong tmg & murc tot, voi cac gia trj lan luot 1a NMB = —
1,515% (diéu kién NMB < + 30%); NME = 4,164% (diéu kién NME < 50%) va hé s6 COR
= 0,987 (diéu kién hé s6 COR > 0.5). Trong thang 02/2019, cac két qua ciing dat duoc
twong ty nhu trong trudng hop thang 01/2019 véi cac két qua chi sé thong ké NMB, NME
va hé s6 COR wdc tinh 1an luot tai tram do s6 1 1a ~1,065%; 3,662% va 0,988.

Tuong tu ddi voi tram do b 2, cac két qua chi ) théng ké udce tinh déu dam bao cac
diéu kién cho phép twong tmg ¢ mirc tot. Cu thé, cac gia tri dat duoc trong thang 01/2019
va 02/2019 dbi v6i chi s6 NMB 1an luot 1a 1,158% va 7,906% (diéu kién NMB < + 30%));


https://moh.gov.vn/
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déi voi chi s6 NME lan luot 1 7,099% va 16,208% (diéu kién NME < 50%); va doi véi hé
s6 COR lan luot 12 0,987 va 0,913 (diéu kién h¢ s6 COR > 0,5).

Tram do s6 1 (Thang 01/2019)
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Tram do s 1 (Théng 02/2019)
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Tram do s 2 (Thang 01/2019)
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Tram do s 2 (Thing 02/2019)
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Hinh 3. So sanh tuong quan gitra gia tri nong do Oz mat dat tir két qua mé phong (dwdng mau cam,
SIM) va két qua quan tric (dudng mau xanh, OBS) tai 02 tram do dac cua cac ngdy trong thang
01/2018 va 02/2018 tai tinh Déng Nai.

Bang 3. Két qua théng ké mo ta murc néng d6 O3 mit dat trung binh 8-h cuc dai dugc do dac tai 02
tram do ¢ tinh Pong Nai trong thang 01/2019 va 02/2019.

Théng s6 Tram do s6 1 Tram do so 2

Thang 01/2019

Gi4 trj trung binh (ug/m?®) 89.839 + 35.573 102.376 £ 46.209

Gia tri cyc tiéu (ug/md) 44.221 14.992

Gi4 trj cuc dai (ug/m?®) 225.778 194.611

Trung vi (ug/m?3) 79.791 97.995
Théng 02/2019

Gi trj trung binh (png/m®) 103.658 + 61.493 78.798 + 29.467

Gia tri cuc tiéu (ug/md) 43.448 34.587

Gia tri cyc dai (ug/m®) 237.888 158.689

Trung vi (ug/m?3) 75.825 69.067
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Bang 4. Két qua x4c dinh céc chi s6 thdng ké cho kiém dinh mo phong ndng d6 Oz mit dat tir cac
md hinh WRE/CMAQ két hop.

Tram quan trac

Chi s6 théng ké Tramdosé1 Tramdosé1 Tramdosdé2 Tram dosd1 Tiéu chuin
(Thang 1) (Thang 2) (Thang 1) (Thang 2)
NMB (%) -1,515% -1,065% 1,158% 7,906% -30% < NMB < 30%
NME (%) 4,164% 3,662% 7,099% 16,208% NME < 50%
Hé¢ s6 COR 0,987 0,988 0,987 0,913 COR>0,5

3.2. Pdnh gid két qua phan bé khdng gian-thoi gian nong dé O3 mdr dat

3.2.1. Thang 01/2019

01/01/2019 02/01/2019 03/01/2019

L T L L
106°39°'E  107°0’E  107°21'E 107°41'E

1

z
™
~N
o

—

11°8'N
1

10°48'N
1

L) L] L] L) L L] T T
106°39'E 107°0E 107°2I'E 107°41'E 106°39'E 107°0'E 107°2'E 107°41'E 106°39'E 107°0'E  107°21'E 107°41'E

Chu thich:

[ | Ranh gi¢i hanh chinh tinh/TP Pon vi: ug/m®
— o . o . . Max : 95,00
| Ranh gié¢i hanh chinh quan/huyén, tinh Dong Nai

Néng @5 ozon miit dit trung binh 8-h B Min : 25,00

Hinh 4. Sy phan b khong gian—thoi gian muc ndng do6 Oz mat dét trung binh 8-h cua cac ngay co
mitc ndng do cao nhét (01/01/2019-09/01/2019, 11/01/2019, 25/01/2019-26/01/2019) xay ra trong
thang 01/2019 tai tinh Dng Nai.
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Duya trén cac két qua mo phong tir hé thdng WRF/CMAQ chi ra sy bién dong ndng do
O3 trung binh 8-h trong thang 01/2019 dao dong tir 11,36-93,04 pg/m®. Hinh 4 thé hién su
phan b néng d6 Oz trung binh 8-h cta mot s6 ngay c6 mirc ndéng do cao dién hinh trong
thang, gom c6 giai doan tr 01/01-09/01, 11/01 va 25/01-26/01/2019. Trong thang 01/2019
mirc ndng do trung binh 8-h c6 xu hudng giam dan tur ngay 01/01/2019 cho dén ngay
10/01/2019, trong d6 ngay 10/01/2019 c¢6 mirc ndéng do thap nhat véi khoang tr 11,36
14,13 pg/m®. Tiép theo, & giai doan tir ngay 11/01/2019 dén ngay 31/01/2019, ndng d6 Os
trung binh 8-h hau nhu twong dbi 6n dinh va rat it c¢6 sy bién dong véi su bién thién trong
khoang tir 24,49-49,74 pg/m®. Dong thoi, tir cac két qua mo phong c¢6 thé nhan thiy rang
khi so sanh mirc nong d6 Os trung binh 8-h ddi vdi QCVN 05:2013/BTNMT (ngudng
trung binh 8-h l1a 120 ug/m?®) thi khong c6 ngay nao vugt gisi han cho phép. Tuy nhién, khi
so sanh véi hudng dan vé chat luong khong khi toan ciu cia WHO nam 2021 véi ngudng
muc tiéu IT 2 1a 70 pg/m? thi c6 02 ngay c6 muc ndng d O3 trung binh 8-h bi 6 nhiém. Cu
thé d6 lan luot 1a cac ngay 03/01/2019 véi gia tri ndng do Oz trung binh 8-h cuc dai 1a
93,04 ng/md, da vuot khoang 1,33 1an va ¢ ngay 04/01/2019 véi gia tri ndng d6 O3 trung
binh 8-h cyc dai la 74,60 ug/m da vuot khoang 1,07 1an so véi ngudng muc tiéu IT 2 cua
WHO. Mt khac, ciing c6 thé thay rang trong giai doan tir 01/01/2019 dén 11/01/2019 mtic
nong d6 Og trung binh 8-h cao thudng xay ra tap trung tai cac khu vuc phia Pong va Dong
Nam cua tinh Béng Nai nhu cac huyén Xuan Loc, Cam My, Long Thanh, mot phan phia
Nam huyén Théng Nhit va TP. Long Khanh. Trong khi d6, tir 12/01/2019 dén 31/01/2019
mirc nong d¢ Os trung binh 8-h cao thuong xay ra tap trung tai cac khu vuc phia Bic va
Tay Bic cua tinh Pong Nai nhu tai cac huyén Vinh Ciru, Tan Pha va mot phan phia Bic
cua huyén DPinh Quan.

3.2.2. Thang 02/2019

Tuong ty nhu thang 01/2019, ciing dya trén cac két qua mo phong sé tir hé théng mo
hinh cho thiy sy bién thién mirc ndng d6 Os trung binh 8-h trong thang 02/2019 dao dong
tir 38,88—149,16 pg/m3. Bién d6 dao dong di cao hon so véi thang 01/2019 tr 1,60-13,13
lan. Hinh 5 bén duoi cing trinh bay sy phan b6 khong gian—thoi gian nong d6 Os trung
binh 8-h cta mdt sé ngay c6 mic ndong d6 cao dién hinh trong thang, gom co6 giai doan tu
09/02-16/02, 23/02 va 26/02—28/02/2019. Trong thang 02/2019 mirc nong do trung binh 8—
h ¢6 xu hudng ting dan trong mot sb ngay dau thang tir ngay 01/02/2019 cho dén ngay
05/02/2019, trong giai doan nay gié tri nong do Os trung binh 8-h dao dong tur 38,88-93,26
ng/m3. Tiép theo, gia tri ndng do co xu huéng giam dén ngay 07/02/2019 v6i mirc bién
thién tir 44,68-54,00 ug/m3 tir sau d6 gia tri ndng do bat ddu ting manh va dat dinh vao
ngay 12/02/2019 véi mirc dao dong tir 112,49-149,16 ug/m3 va tr ngay 13/02/2019 dén
28/02/2019, gia tri ndng do Os trung binh 8-h c6 xu hudng on dinh hon va it c6 sy thay dbi
dang ké voi mirc dao dong tir 104,13-148,82 pg/m?®. Khac biét so véi thang 01/2019, tir cac
két qua md phong c6 thé nhan théy rang khi so sanh murc ndng do Os trung binh 8-h déi voi
QCVN 05:2013/BTNMT (ngudng trung binh 8-h 1a 120 ug/m3) thi ¢ 20 ngay bi 6 nhiém,
cu thé d6 1a cac ngay tir 09/02 dén 28/02/2019, véi mirc vuot ngudng gidi han cho phép ciia
QCVN tir 1,09-1,24 lan.

Dong thoi, khi so sanh v6i hudng dan vé chat lugng khong khi toan cau cia WHO nam
2021 véi cac ngudng muc tiéu IT 1 va IT 2 1an luot 12 100 va 70 pg/md thi ciing 1an lugt co
21 va 24 ngay c6 muc néng d6 O3 trung binh 8-h bi 6 nhiém. Cu thé d6 1an luot 1a cac ngay
01/02/2019 v6i gia tri nong do Os trung binh 8-h cyc dai 1a 71,60 ng/m3, da vuot khoang
1,02 1an so véi ngudng IT 2; ngay 05/02/2019 voi gia tri nong do cuc dai la 93,26 ug/md,
da vuot khoang 1,33 1an so véi ngudng IT 2; ngay 06/02/2019 voi gia tri ndng do cuc dai la
75,18 pg/mé, da vuot khoang 1,07 lan so véi ngudng IT 2; ngay 08/02/2019 vei gia tri nong
do cuc dai la 113,36 pg/m®, da vuot khoang 1,13 va 1,62 1an so voi ngudng muc tiéu IT 1
va 2. Trong khi do, ¢ giai doan tir 09/02/2019 den 28/02/2019 véi gia tri nong do Oz trung
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binh 8-h cuc dai & muc tir 131,02-149,16 pg/md, 1an luot di vuot khoang tir 1,31-1,49 lan
va tir 1,87-2,13 14n so véi cac nguong muc tiéu IT 1 va IT 2 cia WHO. Mat khac, cling ¢
thé thdy rang trong giai doan tir 01/02/2019 dén 15/02/2019 murc ndng d6 Os trung binh 8—
h cao thudng xay ra tap trung tai cac khu vuc phia Bic, Tdy Bic va mot phan trung tAm cua
tinh Pong Nai nhu tai cac huyén Vinh Ciru, Tan Pha va mot phan phia Béc ctia cac huyén
Dinh Quan, Théng Nhit, TP. Long Khanh. Trong khi, tir 16/02/2019 dén 28/02/2019 mirc
ndéng do Oz trung binh 8-h cao thudng xday ra tip trung tai cac khu vuc phia Bic, Pong va
DPoéng Nam cua tinh Pong Nai nhu cac huyén Vinh Ctru, Tan Pht, Xuan Loc, Cam My va
mot phan & phia Pong cua TP. Long Khénh.
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Hinh 5. Sy phan b khong gian—thoi gian muc ndng do6 Oz mat dét trung binh 8-h cua cac ngay co
muc ndng d6 cao nhét (09/02/2019-16/02/2019, 23/02/2019, 26/02/2019-28/02/2019) xay ra trong
thang 02/2019 tai tinh Bong Nai.
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3.3. Ddnh gid tac dong dén sirc khée cong dong do phoi nhiém ngdn han Os mdt dat

3.3.1. Trudng hop nhap vién diéu tri do bénh duong hd hap

Két qua phan tich tac dong cua tiép xuc voi 6 nhiém Oz mat dat ngan han (dya trén mic
gia tri ndng do Os trung binh 8-h cuc dai hang ngay da mo phong két hop cung vai cac gia tri
hé s6 f ctia ham thiét hai & Bang 5) cho thy tir thang 01/2019 dén thang 02/2019 c6 khoang
346,90 (95% CI: 50,04-637,79) ca nhdp vién diéu tri do cac bénh dudng ho hip boi tit ca
nguyén nhan khi ap dung mirc ndng do sau khi dugc kiém soat boi QCVN 05:2013/BTNMT la
120 pg/m®. Tuy nhién, khi 4p dung muc ndng d6 sau khi duoc kiém soat boi cac ngudng muc
tiéu IT 1 va IT 2 caa hudng dan vé chat lugng khong khi toan cau cia WHO nim 2021 14n luot
13 100 va 70 pg/m® thi sb ca nhap vién diéu tri udc tinh & mirc cao hon han, cu thé 1an luot 1a
679,17 (95% Cl: 98,52-1.241,81) ca va 1.224,06 (95% CI: 179,00-2.220,39) ca. S6 ca nhap
vién diéu tri do cac bénh duong ho hip boi tit ca nguyén nhan cao nhat xay ra vao ngly
12/02/2019, lan luot 1a 23,70 (95% CI: 3,43-43,50) ca khi tinh theo QCVN; 39,68 (95% CI:
5,77-72,40) ca khi tinh theo ngudng IT 1 va 63,24 (95% CI: 9,28-114,37) ca khi tinh theo
ngudng IT 2 cia WHO nam 2021. Mat khéc, s6 ca nhap vién trong thang 02/2019 ciing cao
hon han so véi trong thang 01/2019, véi khoang 1.201,53 (95% CI: 175,75-2.178,92) ca so voi
chi 22,54 (95% CI: 3,25-41,47) ca khi tinh theo ngudng IT 2 cuia WHO.

Hinh 6 bén dudi thé hién tong sé ca nhap vién diéu tri hang ngy & tat ca cac nhom tudi,
nhom gidi tinh do bénh vé dudng ho hip boi tit ca cac nguyén nhan trong thang 01/2019 va
02/2019 ¢ khu vuc nghién ctru.

Bang 5. Két qua udce tinh gia tri hé s6 B, Prowerbound, VA Pupperbound Cia ham C—R cho tinh toan cac loai
thiét hai stirc khoe (nhgan han).

Loai thiét hai H¢ so p PBrowerbound Bupperbound

HA do bénh dudng ho hép tat ca nguyén nhan, tat ca nhom tudi 0.000698 0.000100  0.001292
HA do bénh dudng hé hép tit ca nguyén nhan, tré em (0 — 5 tudi)  0.000698 0.000100  0.001292
HA do bénh duong hd hép tat ca nguyén nhan, nguoi gia (> 65 tuéi)  0.002078 0.000499  0.003633
HA do bénh tim mach tit ca nguyén nhén, tat ca nhom tubi -0.000192  —0.000403  0.000015

0.000306  -0.000163  0.000773
HA do bénh tim mach tit ca nguyén nhan, nguoi truong thanh  —0.000133  —0.000463  0.000204
(15 — 64 tudi) 0.000088  -0.000616  0.000773
HA do bénh tim mach tit ca nguyén nhan, ngudi gia (> 65 tudi) —0.000252  -0.000524  0.000029

0.000492  -0.000133  0.001118

Tong so ca nhip vién diéu tri do bénh dwong ho hap tat ca nguyén nhin
hang ngay & tat ca nhom tuoi

®Thang 01/2019 ®Thang 02/2019

g 100 | |
00 '+ ! f

123 45 6 7 8 910111213141516 1718 19 2021 22 23 24 252627 28 29 30 31
(Ngay trong thang)

Hinh 6. Di2n bién tong sé ca nhap vién diéu tri noi hang ngay do bénh vé duong hé hip boi tit ca
céc nguyén nhan trong thang 01/2019 va 02/2019 & tinh Pong Nai (tinh theo ngudng muc tiéu 1T 2
cua WHO nam 2021).
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3.3.2. Trudng hop nhap vién diéu tri do bénh tim mach

Tuong tu nhu bénh duong hod hép, ddi v6i trudng hop nhép vién diéu tri ndi tra do bénh
tim mach boi tat ca nguyén nhan, cac két qua tac dong stre khoe con nguoi cling duoc phan
tich dua trén muc d6 tiép xtc voi 6 nhiém Oz mat dat ngan han (tir mic gia tri nong do O3
trung binh 8-h cyc dai hang ngay da mé phong bang mé hinh WRF/CMAQ két hop) cho
thay tir thang 01/2019 dén thang 02/2019 ¢ khoang 93,50 (95% CI: —50,07-234,93) ca nhap
vién khi ap dung muc néng dd sau khi duoc kiém soat bi QCVN 05:2013/BTNMT la 120
ng/m®. Mat khac, ciing twong tu khi 4p dung murc ndng do sau khi duoc kiém soat boi cac
ngudng muc tiéu IT 1 va IT 2 ctia hudng dan vé chit luong khong khi toan cau cia WHO
nam 2021 1an luot 12 100 va 70 pg/m?® thi s ca nhap vién diéu tri wéc tinh & mirc cao hon
hén, cu thé 1an luot 1a 183,72 (95% Cl: —98,82-459,63) ca va 332,88 (95% Cl: —180,20—
827,55) ca. S6 ca nhap vién diéu tri do cac bénh tim mach boi tt ca nguyén nhan cao nhét
cling xay ra vao ngay 12/02/2019, lan luot 1a 6,40 (95% ClI: —3,43-16,05) ca khi tinh theo
QCVN; 10,75 (95% CI: —5,79-26,85) ca khi tinh theo ngudng IT 1 va 17,23 (95% CI: —9,35—
42,74) ca khi tinh theo ngudng IT 2 cia WHO nam 2021. Hon nifa, s6 ca nhap vién do bénh
vé tim mach béi tit ca nguyén nhan & cac nhém tudi trong thang 02/2019 ciing cao hon han
so voi trong thang 01/2019, véi khoang 326,80 (95% CI: —176,96-812,28) ca so véi chi 6,07
(95% ClI: —3,25-15,26) ca khi tinh theo ngudng IT 2 cia WHO.

Hinh 7 bén dudi thé hién tong sd ca nhap vién diéu trj hang ngay & tit ca cac nhom tudi,
nhém gi6i tinh do bénh vé tim mach béi tit ca cac nguyén nhan trong thang 01/2019 va
02/2019 & tinh Pong Nai.

Tong so6 ca nhép vién dién tri do bénh fim mach tat ca nguyén nhin hang
ngay ¢ tat ca nhém tuoi
B Thang 01/2019 ®Thang 02/2019
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(S6 ca nhip vién diéu tri)

Hinh 7. Dién bién téng sé ca nhap vién diéu tri ni hang ngay do bénh vé tim mach bai tit ca cac
nguyén nhan trong thang 01/2019 va 02/2019 ¢ tinh Bong Nai (tinh theo ngudng muc tiéu 1T 2 cua
WHO nam 2021).

3.4. Thdo ludn

Céc dir liéu dau vao trong nghién ciru nay bao gom dir liéu vé chét luong khong khi (nong
d6 O3 mit dét), dan s6 phoi nhiém (so dan cuatinh Pong Nai), cac ham C-R va cac h¢ s6
tuong ung tir cac nghién ctru dich té hoc. Mdi loai dit lidu dau vao mé hinh déu co nhiing sai
50, ¢ thé anh huong dén két qua tinh toan cudi cling & nhitng mirc d6 khac nhau. Két qua udc
tinh quy mé dan sb bi phoi nhidm dugc iy tir nguon dit liéu tin cdy cua dia phuong 1a Nién
giam Théng ké tinh Pong Nai 2020 va Nién giam Théng ké Y té 2019-2020. Do dé, cac két
qua vé thiét hai strc khoe vé co ban phu thude vao lua chon cac ham C—R, h¢ ) pva théy r?mg
cac két qua tinh trong nghién ctru co thé co su chénh léch. Boi hién tai ¢ Viét Nam, hau nhu
khong ¢ bat ky cac nghién ctru dinh lugng vé mdi quan hé giita 6 nhiém khong khi va tinh
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trang strc khoe, dic biét 1a cac nghién ctru dich t& hoc vé mbi quan hé giita O3 mit datva tac
dong strc khoe dbi voi cong dan & cac thanh phd (phia Nam noi chung va tinh DPoéng Nai ndi
riéng); nghién ctru lya chon giai phap la sir dung cac hé s0 8 va cac ham C—R tir cac nghién
ctru gan day ¢ cac thanh pho phia Bic cua Viét Nam. Day chinh la mot trong nhimg yéu t6
chinh ¢6 thé dan dén sai s6 cua két qua tinh bdi cac hé so6 f va cac ham C-R c6 su khac biét rd
rét vé dit liéu khu vuc danh gia (két qua ude luong ham hdi quy); méc du trong qué trinh tinh
toan, danh gia van xét dén gia tri trung binh va d6 tin cdy 95% CI cua céc thiét hai suc khde da
phan anh pham vi sai sb.

4. Két ludn

Két qua nghién ctru vé& co ban di téng quan phu hop cho khu vic nghién ctru tai tinh
Dong Nai trong didu kién vé cac nghién ctru dich t& hoc danh gia médi lién hé C—R do tiép xuc
O3 nga"m han van con ¢6 su han ché nhét dinh. Két qua luong hoa tac dong strc khde cong déng
cho thay trong thang 01/2019 va 02/2019, 6 nhiém khong khi ma cu thé 1a Oz mat dat da gay
ra thiét hai suc khoe cho khu vue nghién ctru udc tinh véi khoang 347 ca nhap vién diéu trj do
bénh dudng ho hap boi tat ca nguyén nhéan (theo ngudng QCVN) va 1én tdi 1.224 ca theo
ngudng muc tiéu IT 2 cuia WHO nam 2021. Va theo udc tinh mirc thiét hai strc khoe gay ra tir
sO ca nhap vién diéu tri do bénh tim mach béi tit ca nguyén nhan l1a 183 ca khi tinh theo
ngudng QCVN va co thé 1én dén khoang 333 ca theo ngudng muc tiéu IT 2 cta huong dan tir
WHO nam 2021. Tuy nhién, trong pham vi nghién ctru van chua xem x¢ét, tinh toan dén nhimng
thiét hai strc khoe con nguoi lién quan dén sd ca tir vong som do van dé han ché vé mit dir liéu
nghién ctru dich té hoc. Nghién ctru da dugc thuc hién va hoan thanh véi cac muyc tiéu dat ra;
két qua dat duoc s& 1a co so dé phat trién tiép theo hon nira viéc lugng hoa chi tiét mirc thiét
hai quy d6i thanh cac dinh mic gia tri kinh té (tién t&). Tir d6, gop phan xay dung, phat trién
ngudn dir liéu phuc vu cong tac quan 1y méi truong khong khi hiéu qua cho tinh Pong Nai.

Dbong gop cua tac gia: Xay dung y turong nghién ciru, vach ra so do Vlet ban nhap, chinh stra
ban thao: B.T.L., N.H.P.; Xur Iy 0 li¢u, chay md hinh WRF/ICMAQ, viét ban thao: L.K.U.; Xir
ly GIS, viét ban thao: L.K.U., N.H.P.

Loi cdm on: Nhom tac gia xin bay to sy cam on chan thanh tdi Phong Thi nghiém M6 hinh hda
Mai truong thuoe Khoa Mai truong va Tai nguyen, Phong Thi nghiém Trong diém Qudc gia Diéu
khién s6 va K¥ thuat h¢ thong (DCSELab), Pai hoc Bach Khoa — Pai hoc Qudc Gia Tp. HCM.

Loi cam doan: Tap thé tac gid cam doan bai bdo nay la cong trinh nghién ctu cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trudce day;
khdng co su tranh chap lgi ich trong nhom téc gia.
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Risk assessment of hospital admission due to all-cause
respiratory and cardiovascular diseases attributed to ground-
level Oz short—term exposure in Dong Nai Province
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Abstract: Dong Nai has always been strong socio—economic growth, population growth,
and rapid urbanization make the air quality of the area significantly affected and one of the
objects of concern is ozone pollution (ground—level Os). The pressure created for the local
government of Dong Nai province, in proposing and developing solutions to help reduce
and control the sources of precursor emissions that contribute to the formation of the
surface Oz. This study applied a combination of WRF (Weather Research and
Forecasting)/CMAQ (Community Multilevel Air Quality Modeling System) models to
simulate the current characteristics of surface Os pollution allocation spatially and
temporally in January 2019 and February 2019, and a preliminary analysis of the public
human health impact of inpatient hospitalization for all-cause respiratory and
cardiovascular diseases at all ages and genders. The highlight outcomes have quantified
the total number of inpatient hospitalizations due to short—term exposure to Oz pollution
up to 440.39 (95% CI: —0.03-872.72) cases calculated according to the 8-hour average
threshold of QCVN 05:2013/BTNMT and 1,556.94 (95% CI: —1.20-3,047.94) cases
calculated according to the Interim target threshold 2 of WHO guidance in 2021. This is
one of the initial, reliable results, and could support further studies in accessing detailed
guantitative economic losses from exposure to short—term ground-level Oz pollution.

Keywords: Ground-level Oz pollution; Spatio—temporal distribution; Human health effects;
Hospital admission; WRF/CMAQ.



