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Tém tat: Nghién ctru niy nham danh gia ndng do bui min PMa s tai thanh phd H6 Chi Minh
vao nam 2021. Nong do PM2s trén toan thanh phé ciing dugc ndi suy dua vao phuong phap
ndi suy IDW (Inverse Distance Weighting) va Kriging. Ngoai ra, gia tri d0 day quang hoc
sol khi (AOD - Aerosol Optical Depth) trén toan thanh phé Hb Chi Minh ciing dugc sir dung
nham so sanh voi sy phan bo noéng do PMzs ndi suy tir phuong phap IDW va Kriging. Két
qué nghién ctru cho thay noéng d6 PM25 vao mua kho cao hon mua mua. Ngoal ra, nong do
PM25 dat gia tri cao nhat vao gid cao diém budi sang (7-8 gid) va budi chiéu (17-19 gio) do
anh huong cuia phat thai PMzs tir hoat dong giao thong vén tai. V& su phan bd khong gian,
gia tri PM25 cao hon & khu vyc phia Ty Nam ctia thanh phd, c¢6 thé do anh huong ctia hoat
dong giao thong van tai va phat thai cong nghiép. Bén canh dé, dwa vao két qua phan tich
tuong quan v6i gia tri AOD, nghién ctru ndy cho thiy phuong phap ndi suy IDW thich hop
dé noi suy ndng do PM_ s trén toan thanh phé HO Chi Minh.

Tur khoa: PM:s; Bui min; AOD; Sol khi; Tp.HCM.

1. Giéi thi¢u

Thanh phé Hdb Chi Minh 1a trung tdm chinh tri, kinh té va van hoa cua dat nude. Do mat
d6 dan s6 va giao thong cao [1], thanh phd HO Chi Minh phai d6i mat v6i mot s van dé vé
mdi trudng, trong d6 ¢6 6 nhidm khong khi. Ham lugng cac chat giy 6 nhiém khong khi tai
thanh phd nay nhu bui min (PMzs), nito oxit (NOx), luu huynh dioxit (SO2), va ozone (O3)
dugc bao cao vuot ngudng dang ké khi so v6i gii han cua cac chat gdy 6 nhiém khong khi
do T6 chirc Y té Thé giéi (WHO) va Viét Nam quy dinh [2—4]. Lién quan dén sy 6 nhiém
khéng khi tai thanh phé HO Chi Minh, néng d6 trung binh 24 gi va trung binh nim cia
PM2s, PM1o, NO2 va SO lan lugt duge bao cdo 1a 36,3, 73, 22 va 22,3 pg/m? [2-3]. Céc
nong d6 nay twong dbi dat ngudng quy dinh trong Quy chuan Ky thuat Qudc gia vé khong
khi xung quanh (QCVN 05:2013/BTNMT) nhung cao hon 2-6 lan so v&i ngudng do WHO
ban hanh. Do dé, viéc tiép xuc véi cac chit 6 nhiém nay théng qua hit thd cé thé anh hudng
khong tot dén strc khoe con ngudi.

Bui min, con dugc goi 1a PMzs, la mét trong nhing chat gy 6 nhiém duoc quan tric
thudng xuyén [5] vi thanh phan ctia PM2s c6 thé chira mot sé hoa chit doc hai, chang han
nhu kim loai, cac hop chit hitu co va vo co. Ngoai ra, PMas c6 kich thude nhé (nho hon 2,5
um) nén cé thé xam nhap sau vao hé ho hap cua con nguoi va gay ra nhiéu bénh nhu kich
tg phdi, ho, hen suyén va ung thu phdi [6]. Nghién ctru vé sy phan bd khong gian, thay d01
theo thoi gian, va anh huong dén stc khoé con ngudi cia PM2s di duogc thuc hién tai mot sd
khu vuc ctia Viét Nam, chang han nhu tinh Binh Duong [7], ving tir gidc Long Xuyén [8],
thanh phd Ha Noi [9—10]. Tai thanh phd HO Chi Minh, dua trén két qua phan tich kiém keé
phat thai, PM2 5 tai thanh phd ndy duoc ghi nhan chu yéu phat thai tir cac hoat dong giao
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thong van tai, san xudt cong nghiép va khi thai hd gia dinh [11-13]. Ngoai ra, dya theo huéng
gi6, mot sd khu vuc dugc bao céo co thé anh hudng dén sy 6 nhiém khong khi tai thanh phd
Ho Chi Minh, chiang han nhu Dong bang song Ciru Long [2, 14] va mét s6 tinh & Dong Nam
Bo nhu tinh Binh Dwong, Pong Nai, Binh Phudc [13].

Su phoi nhidm v&i PMas (bui ¢6 kich thude hat nhé hon 2,5 pm) c6 thé 1am gia ting cac
bénh vé ho hip (vi du nhu bénh hen suyén, di ¢ ng ho hap, tim mach), Iy do 12 vi PM25s c6 thé
di sau vao h¢ hd hép cuia con nguol, vi du phé nang do ¢6 kich thuéc nhé [15]. Do do, vige
quan trac nham theo ddi su thay doi cua PMz25 theo phén bd khong glan va thoi gian 1 can
thiét. Bé danh gia sy 6 nhiém bui, ngoai ndng d6 bui min PM25 thi gia tri d6 day quang hoc
sol khi (AOD - Aerosol Optical Depth) ciing c6 thé dugc st dung. Gia tri AOD thé hién mat
do sol khi (acrosol) trong khi quyén, do do, gia tri AOD thuong c6 su tuong quan voi ndng
dd bui trong khong khi [16 17]. Tai Viét Nam, mbi twong quan gitta ndng d6 PMa2s va gia
tri AOD tai thanh phd Hd Chi Minh [18] va Ha Néi [9] ciing dd dugc bdo céo trong cic
nghién ctru trudce day.

Nghién ctru nay nhim danh gia nong d6 bui min PM;s tai thanh phd H6 Chi Minh vao
nam 2021. Bén canh d¢, gia tri d6 day quang hoc sol khi (AOD) trén toan thanh pho cling
dugc sir dung trong nghién ciru ndy nhim so sanh vdi sy phan bd nong d6 PM2s ndi suy tur
phuong phap IDW va Kriging. Két qua cua nghién ctru nay gop phan cung cap thém thong
tin vé 6 nhiém khong khi, cu thé 1a 6 nhidm bui min PMzs tai thanh phé H6 Chi Minh, lam
co s6 cho cac giai phap giam thiéu 6 nhiém khong khi tai thanh phd.

2. Phuwong phap nghién ciru

2.1. Phuong phap thu thap va xu ly dir liéu

Dit liéu vé nong d6 PMgs tai thanh phd HO Chi Minh trong nam 2021 dugc thu thap tir
mang ludi quan trac PAM Air (https://pamair. org). Vi tri va toa d¢ dia 1y cta cac vi tri quan
trac duoc trinh bay trong hinh 1 va bang 1. Nong d6 PMzs dugc do theo ting gio (24
gid/ngay), nhu Vay, c6 tong cong khoang 8.760 (24 glo/ngay x 365 ngay/nam) gia tri nong
d6 PM2s tai moi vi tri quan trac dugc xir Iy va danh gia. Phan mém Excel dugc sir dung dé
tinh toan thong ké cac gia tri ndng do PM2s. Ngoai ra, nham hd trg viéc phan tich két qua
ndng d6 PMa s dit liéu luong mua tai thanh phé H6 Chi Minh trong nim 2021 ciing dugc thu
thap tur tram khi tugng thuy van Nam BJ.
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Hinh 1. Vi tri cac diém quan tric PM;s tai thinh ph H5 Chi Minh thudc mang ludi PAM Air.


https://pamair.org/
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Bang 1. CAc vi tri quan tric PMys tai thanh phd HO Chi Minh thugc mang ludi PAM Air.

STT Vi tri Quén/huyén Ky hiéu Toa d9 (kinh d§, vi dj)
1 Truong An Pha Tay Binh Chanh PAL 10.68, 106.60
2 Vinh Loc B Binh Chanh PA2 10.77, 106.56
3 Thao Dién Quan 2 PA3 10.80, 106.73

Thu vién Trung tam I PA4
4 PHQG Tp.HCM Thu Buc 10.86, 106.79
5 Linh Chiéu Thu Dt PA5 10.85, 106.75
6 Tan Thuan Pong 7 PAG 10.74, 106.73
Truong PH PA7
! Khoa hoc x4 hdi & nhan van 1 10.78, 106.70
Truong THCS N PA8
8 Nguy?n Vin Nghi Go Vap 10.82, 106.69
Bui Xuan I?héi Tan Phu PA9 10.80, 106.62
10 Puong so 1 Binh Tan PA10 10.74, 106.61

2.2. Phwong phdp thé hién phén bé khéng gian va néi suy khéng gian nong do PMas

Phan mém ArcMap 10.8 dugc sir dung dé thé hién su phan b theo khong gian ctia ndng
d0 PMz5. Ngoai ra, nong do PMzs trén toan thanh phé Ho Chi Minh vao mua kho (thang 1,
2,3, 4, va 12) va mua mua (thang 5 - thang 11) ciia nam 2021 dugc noi suy tir gia tri néng
do tai cac vi tri quan tric (Bang 1). Nghién ciru nay sir dung phuong phép ndi suy pho bién
nhit 1a IDW (Inverse Distance Weight) va Kriging.

Phuong phap ni suy IDW dy dodn gié tri PM2s tai cac vi tri khong dat thiét bi quan tric
PMz2s dua trén khoang cach khong gian cua cac vi tri quan trac va nong do PMy s tai cac vi
tri nay. Nhitng vi tri cang gan diém quan trac thi ¢6 trong s6 cang 16n va nguoc lai. Gia tri
PM2s tai cac vi tri khong dit thiét bi quan traic PM2s dugc xac dinh dua vao cong thire nhu
sau.
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Trong d6 x™ 12 ndng do PM2s tai vi tri chua biét, w 13 trong sd va dugc tinh theo cong
thirc (2). X1,2,3,.n 12 néng dd PM2s dugc do tai cac vi tri 1, 2, 3,.., n. d 1a khoang cach dén vi
tri chua biét néng do.pla s6 mil va duoc chon 1a 2. Gia tri cia trong s6 W ty 1¢ nghich véi
khoang cach gitra cac vi tri do, nghia 1a khoang cach cang xa thi trong s6 cang nhé va nguoc
lai.

Ngoai ra, ndi suy Kriging ciing duoc sir dung dé du doan ndng do PMa s trén toan thanh
phd H6 Chi Minh. Dya theo phuong phap nay, ndng do6 PMgs tai cac vi tri khong dit thiét bi
quan tric dua theo cong thirc (3).

Z (p) = Xizq Aizi ©)

Trong do z (p) 1a nong do PMzs tai vi tri khong c6 thiét bi quan tric, zi 1a nong 6 PMzs
da biét tai vi tri quan tric. A; 1a trong sO va tong cua cdc trong s6 ¢6 gia trila 1.

Trong nghién ctru nay, vi s6 lugng cac diém do ndng d6 PM2s tap trung chu yéu tai khu
vue ndi thanh (Hinh 1), viéc ndi suy néng do tai cac vi tri khong co diém do (chang han nhu
khu vye ngoai thanh) co thé dan dén sai s6. Ngoai ra, nong d6 PM2s trong khong khi chiu
anh huong ciia cac yéu to thoi tiét (ching han nhu lwgng mwa). Chinh vi véy, nghién clru nay
da str dung gia tri do day quang hoc sol khi (AOD) trén toan thanh phd H6 Chi Minh dé danh
gi4 sy phan bd ndng d6 PMzs tir phwong phap ndi suy IDW va Kriging. B¢ day quang hoc
sol khi (AOD) 1a dai luong thé hién mat do sol khi (acrosol) khi quyén. Vi vay, gia tri AOD
thuong ty 1¢ thuan voi ndng dd PMa s trong khong khi [9, 16, 18].
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2.3. Phuong phap thu thap va xuw ly dir lieu AOD

Dit liéu vé d6 day quang hoc sol khi (AOD) trén toan thanh phé H6 Chi Minh vao mua
mua va mua kho cua nam 2021 duoc thu thap to Trung tdm Dich vu Thong tin va D li¢u
Khoa hoc Trai dat Goddard (GES DIS) thuéc NASA. Dit liéu AOD sir dung trong nghién
ctru nay 1a dir lidu cép d6 3 (MYDO8_D3_v6.1), do tai budc song 0,55 um, d6 phan giai thoi
gian la 1 ngay, va do phan giai khong gian la 1°x1°. Dit liéu AOD dugc tinh trung binh theo
mua, bao gom mua kho (thang 1, 2, 3, 4, va 12) va mua mua (thang 5 dén thang 11). Ngoai
ra, sau khi duoc thu thap, phan mém ArcGIS dugc sir dung dé lam tang do phan giai khong
gian cua dir liéu AOD bing phuong phap noi suy va tinh toan hé sb twrong quan Pearson véi
ndéng dd6 PMys trén toan thanh phd H6 Chi Minh. Gia trj AOD (khéng c6 don vi) thé hién
ham luong aerosol trong khong khi va thudng c6 ty 18 thuan véi ndng do bui trong khdng
khi. Nong d6 bui cao c6 thé dan dén su gia ting gia tri AOD va nguoc lai, khi gia tri AOD
thap, nong do bui trong khong khi giam.

3. Két qua va thao ludn

3.1. Dién bién nong do PMas theo thoi gian

N@)ng dd trung binh cia PM25s tai cac vi tri do trén toan thanh phé Ho Chi Minh duoc
thé hién trong hinh 2. Nhin chung, ndng d6 trung binh ctia PMzs trong cac thang mua kho
(thang 1, 2, 3, 4, va 12) cao hon so v6i cac thang mua mua (thang 5 dén thang 11). Nguyén
nhan c6 thé do trong mua khé ¢o cac dip 1&, Tét quan trong ctia nim, dan dén nhu cu di lai
va sinh hoat ctia nguoi dan ting 1én. Tinh trang giao thong ting cao do nhu cau di lai cua
ngudi dan 6 at vé qué vao dip Tét va sau Tét di lam viéc dan dén tinh trang ket xe kéo dai
dan dén sy phat thai PM2s tir khi thai dong co phuong tién giao thong vén tai ting cao. Vi
hoat dong giao thong van tai 1a mot trong nhitng ngudn thai PM2s chinh tai thanh phé Hb
Chi Minh [11, 13, 19-20], vi vdy, viéc phat thai PMastrong giai doan nay gia tang. Vao mua
mua (thang 5 dén thang 11), su gia ting cla tin suat mua va luong mua (Hinh 2a) dan dén
su sa ldng uGt ciia cac hat bui, tir 6 gop phan 1lam nong d6 PM2 s trong khong khi suy giam.
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Hinh 2. Nong do trung binh ciia PM2s tai thanh phé H6 Chi Minh.
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Xét vé sy thay doi theo gio, dlen bién gia tri trung binh PMzs theo gi¢ trong mua kho va
mua mua va tai cac vi tri quan tric PM2s c6 xu hudng giébng nhau. Nhin chung, nong do
PMz2s dat cao nhit vao khung gi& 7-8 gio sang (Hinh 2). Pay 1a gid cao diém cua budi sang
boi nhu cau di chuyén bang phuong tién giao thong vo cung dong duc va gop phan tao ra
luong l6n chat khi 6 nhidm nhu PMas. Sau gid cao diém bu01 sang, nong d6 PMzs suy giam
dan va c6 xu hudng thap nhat vao lic 15-16 gid. Sau d6, ndng d6 PMz 5 ting nhe vao gid cao
diém budi chiéu (17-19 gid). Sy phat thai tir phuong tién giao théng dwoc xem 1a nguyén
nhan chinh dan dén sy gia tang ham lugng PM3 s trong khong khi vao cac gio cao diém [11,
20]. Tuy nhién, nong dd PMzs vao gid cao diém budi chidu nhin chung thap hon so véi gio
cao diém bu01 sang, 1y do c6 thé do su tac dong cua cac diéu kién khi tuong, vi du nhu do
am, van toc gio, nhiét do khong khi [2, 21].

Hinh 2d thé hién dién bién ndng do trung binh PMy5 theo gid tai timg vi tri quan tric.
Nhin chung, nong d6 PMas tai vi tri PA1 va PA2 cao hon khoang 2.5 1an so véi cac vi tri con
lai, c6 thé do cac vi tri nay gan khu cong nghiép va ctra ng6 ctia thanh phé HO Chi Minh nén
PMz2s phat thai tir hoat dong cong nghiép va hoat dong giao thong cao hon so voi cac vi tri
khac ¢ khu vuc n6i thanh. Ngoai ra, nong do PMzs tai vi tri PA2 tang manh sau 18 gio, didu
nay c6 thé do vi tri nay gan duong tinh 16 ndi thanh phé Ho Chi Minh va tinh Long An, vi
vay, su gia ting PMas tai diém PA2 c6 thé do anh hudng cac hoat dong giao thong van tai.

3.2. Su phdn b6 nong dé PM. s theo khong gian

Hinh 3 thé hién su phan bb ndng do PM2s tai cac vi tri quan tric trong thanh phd H6 Chi
Minh. Theo hinh 3, ndng d6 PM25 phan bé theo khong gian vao mua mua va mua khé ¢ xu
huéng kha giéng nhau. Cu thé 1a nong dd PMz.s cao hon tai cac khu vure gan cac truc duong
chinh c¢6 mat do giao thong day dic va gan khu cong nghiép, vi du nhu vu tri PA1 (Trudng
tiéu hoc An Phu Tay), PA2 (Vinh Loc), PA8 (Truong THCS Nguyén Vin Nghi), PA10
(Puodng s6 1, quan Binh Tan) c6 ndng d6 6 nhiém khong khi tir 22 dén 46,5 ug/m® va cao
hon so véi cac vi tri con lai. Bén canh do, néng dd PM2 s tai cac vi tri nhu PA9 (Bui Xuan
Phai), PA3 (Thio Dién), PA4 (PHQG), va PAS5 (Linh Chiéu), PA6 (Tan Thuan Pong), va
PA7 (Pai hoc Khoa hoc xa hgi va Nhan vén) co gia tri thép hon.

(a) Néng dé PM, . trong mua kho (b) Néng dé PM, ; trong mia mwa

<20 <20
® 2025 ® 2025
® 2535 ® 2535
® 3545 @ 3545
@ 555 @ 555

. 55-65 . 55-65

Hinh 3. Nong db trung binh ctia PM3 5 vao muia khé va miia mua tai cac vi tri quan tric trong thanh
phd HO Chi Minh. Pon vi: pg/m?®,
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Nguyén nhan c6 thé do nhitng dia diém nay tap trung gan khu dan cu va c6 mat do giao
thong it hon cac vi tri con lai. Ngoai ra, vi tri dat may do PMys ciing c6 thé anh hudng dén
két qua quan trac bui min. Tuy nhién, sy anh hudng cua thiét bi do va vi tri quan tric khong
duoc xem xét va danh gia trong gi61 han cua nghién ctru nay.

(a) Nong dg PM, ; trong maa kho (IDW) (b) Néng d6 PM,, ; trong muia kho (Kriging)

m 60

(c) Nong dé PM, 5 trong muia mwa (IDW) (d) Néng d6 PM,, - trong mlia mwa (Kriging)

Hinh 4. Két qua noi suy khong gian ndng do PMas vao mua kho va mua mua tai thanh phd Hb Chi
Minh. Pon vi: ug/md.

Két qua ndi suy néng do PM2s bang phuong phap IDW va Kriging duoc trinh bay trong
hinh 4. Két qua cho thiy nong d6 PMas trén toan thanh phd Ho Chi Minh vao mua khé cao
hon khoang 1,5 1an so v6i muia mwa. Ngoai ra, két qua ndi suy ndng dé6 PM2s & khu vue Binh
Tan va Binh Chanh cao hon hén so véi cac khu vuc khac cua thanh phé. Khu vuc nay c6
nhiéu khu cong nghiép, khu ché xuét va 1a ctra ngd phia Tay cua thanh phd, vi vay, su phat
thai bui min PM2 s tai khu vuc ndy cao hon do anh hudng ctia hoat dong giao thong va phat
thai cong nghiép. Ngoai ra, ndng 46 PMas cao tai khu vuc phia Ty Nam thanh phé (vi du
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quan Binh T4n, Binh Chanh) vao mua khé ciing ¢ thé do anh hudng cua gié mua Dong Béc
[21-22] théi theo hudng Dong Bic - Tdy Nam va gop phan lam ting ndng do PMzs tai khu
vuc phia Tay Nam [21].

Bén canh do, sy khac biét trong két qua noi suy ndng do PM2 s giira 2 phuong phap IDW
va Kriging c6 thé do cach tinh ndng d6 tai cac diém chua biét khac nhau. Cu thé hon, phuong
phap noi suy IDW du doan gia tri PM2s tai cac vi tri khong dat thiét bi quan tric PM25 dya
trén khoang cach khong gian cua cac vi tri quan trac va nong do PMys tai cac vi tri nay.
Nhirng vi tri cang gan dlem quan trac thi co trong sb cang 16n va nguoc lai. D01 vO1 phuong
phap néi suy Kriging, nong do PM2;5s tai cac vi tri khong dat thlet bi quan tric dugc du doan
dira vao trong sb va cac trong sd nay khong bi anh hudng boi nong do tai cac vi tri do [23—
25].

3.3. Luwa chon phwong phap ngi suy PMas dwa vao gia tri AOD

Dé danh gia sy phan bd nong do PMas tir 2 phuong phap ndi suy IDW va Kriging, két
qué ndi suy tir 2 phuong phap nay dugc so sanh voi gia tri AOD trén toan thanh phd Ho Chi
Minh. Nhin chung, gia tri AOD va ndng d6 PMys tai cac vi tri quan tric PM2s ¢ su tuong
quan v&i nhau (R%: 0,42-0,55) va diéu nay ciing da dugc trinh bay trong cic nghién ciru trude
day [9, 16]. Su phan bd gia tri AOD trén toan thanh phd HO Chi Minh vao mua khé va mua
mua duoc thé hién trong hinh 5. Theo hinh nay, gi4 tri AOD cao hon tai khu vuc phia Tay
Nam ciia thanh phd (Hinh 5a-5b) va két qua nay kha tuong dong véi sy phan bd khong gian
cua néng d6 PMa2s. Ngoai ra, gia tri AOD tai khu vuc ngoai thanh nhu huyén Nha B¢ va
huyén Hoc Mén ciing kha cao, cho thiy nbng d6 PMas tai cac huyén nay cling co thé cao.
Tuy nhién, gia tri AOD giam dan tai huyén Can Gio va huyén Cu Chi, ¢ thé do mat d¢ va
s6 lwong déan cu tai cac khu vuc nay thap, do d6 sy phét thai chat khi 6 nhiém (vi du sol khi)
tir hoat dong giao théng va hoat dong dan sinh tai day ciing thap, gop phan lam giam gia tri
AOD.

(a) Gié tri AOD trong mua kho (b) Gia tri AOD trong mua mwa

@ Vj tri do ndng do PM, .

Hinh 5. Gia tri d6 day quang hoc sol khi (AOD) vao muia kho va miia mua tai thanh phd Ho Chi Minh.

Két qua tinh toan hé sb twong quan Pearson giira gi4 tri AOD va nong d6 PMa s trén toan
thanh phé H6 Chi Minh vao mua khé va mia mua duoc trinh bay trong bang 2. Két qua cho
thdy phuwong phap noi suy IDW c6 hé s turong quan véi gia tri AOD cao hon so véi phuong
phap Kriging trong ca mua khé va mua mua. Vi vay, phuong phap IDW thich hop hon khi
ndi suy du doan sy phan bd n@)ng do PMz 5 trén toan thanh phé HO Chi Minh.
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Bang 2. Hé s6 twong quan gitra nong d6 PM, 5 va gia tri AOD.

Mua kho Mua mua
PMo:s PM2s PM2s PM2s
AOD (IDW) (Kriging) AOD (IDW) (Kriging)
AOD 1,0 0,40 0,16 1,0 0,49 0,28
PMazs
(IDW) 0,40 1,0 0,86 0,50 1,0 0,88
PMas 0,16 0,86 1,0 0,28 0,88 1,0
(Kriging)

4. Két ludn

Két qua ciia nghién ciru nay cho thay tai thanh phd Ho Chi Minh, ndng d6 PMzs trung
binh vao mua kho cao hon mua mua. Ngoai ra, do anh huong tir hoat dong giao thong van
tai, nong d6 PM2s dat cao nhat vao gid cao diém budi sang (vi du 7-8 gio) va budi chiéu (vi
du 17-19 gi®). V& sy phan b6 khong gian, gia tri PM2s cao hon & khu vuc phia Tay Nam cua
thanh phd, ¢ thé do anh hudng cia hoat dong giao thong van tai va phat thai cong nghiép.
Bén canh d6, dua vao két qua phén tich trong quan voi gia tri d6 day quang hoc sol khi
(AOD), nghién ctru nay cting cho thiy phuong phap IDW thich hop hon so v6i phuong phap
Kriging khi noi suy ndng d6 PMzs tai thanh phé H6 Chi Minh.

Nghién ctru nay budc dau sir dung gia tri AOD dé hd tro ludn giai két qua nodi suy AOD.
Han ché ctia nghién ctru 1a thoi gian nghién ctru kha ngén va vi tri do ndng d6 PM2s chi yéu
tap trung tai khu vuc noi thanh, vi vay cac nghién ciru tiép theo c6 thé danh gia nong 46 PMzs
trong giai doan thoi gian dai hon va tai nhiéu diém quan tric hon nham danh gia toan dién
hon nira sy phan bd ndng d6 bui min PMs tai thanh phd HO Chi Minh. Ngoai ra, cac huéng
nghién ctru tiép theo c6 thé tmg dung sau hon gid tri AOD dé du doan nong do PMg s tai thanh
phd H6 Chi Minh.

Pong gop cuia tac gia: Xdy dung v twdong nghién ciru, Thu thap dir liéu, Xir 1y s6 liéu, Viét
ban thao bai bao, Chinh stra bai bao: N.T.H.

Loi cam on: Bai bdo hoan thanh nhd vao nguén dir liéu PMas quan tric tai thanh phé Ho
Chi Minh cung cdp boi PAM Air va ngudn dit liéu d6 day quang hoc Sol khi (AOD) cung
cap boi cong thong tin Trung tam Dich vu Thong tin va Dir liéu Khoa hoc Trai dat Goddard
(GES DIS, NASA).

Lo&i cam doan: Tac gid cam doan bai bdo nay la cong trinh nghién clru cua tac gia, chua
dugc cong bod ¢ dau, khong dugce sao chép tir nhitng nghién ctru trude day; khong co sy tranh
chap lgi ich.
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Concentration evaluation of fine particulate matter (PM2s) in Ho
Chi Minh City in 2021

Nguyen Thi Hoal*
! Faculty of Environment, Saigon University; nthoa@sgu.edu.vn

Abstract: In this study, concentrations of fine particulate matter (PM2.s) over Ho Chi Minh
City in 2021 were evaluated. Spatial interpolation, including inverse distance weighting
(IDW) and Kriging methods, were also performed to understand the distribution of PM2s
concentrations over the city. Added to this, the spatial distribution of aerosol optical
thickness (AOD) in Ho Chi Minh City were considered to support a selection the most
appropriate interpolation method of PM.s. As a result, regarding the temporal variation, the
dry season showed a higher PM.s concentrations compared to the rainy season.
Additionally, the PM.s concentrations reached the highest values in the morning and
afternoon rush hours, which are 7 am to 8 am and 5 pm to 7 pm, respectively. For the spatial
distribution, PM.s values were mostly higher in the southwest area of Ho Chi Minh City,
possibly due to the influence of transportation activities and industrial emissions. Moreover,
based on the correlation analysis between AOD values and spatial interpolation results, this
study revealed that the IDW interpolation method is suitable for interpolating PMas
concentrations over Ho Chi Minh City.

Keywords: PM2s; Low-cost sensor; AOD; Aerosol; Ho Chi Minh City.
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