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Bui PM2.5 & Thanh pho H6 Chi Minh: Phan tich
hién trang va quy luét bién d6i theo thoi gian dua
trén sb liéu do lién tuc 2013-2017

Duong Hiru Huy, Nguyén Poan Thién Chi, Nguyén Ly S Phu, T6 Thi Hién

Tém tit—Panh gia dwge mire dd nguy hai ciia &
nhiém bui PM2.5 Ién sitc khée con ngudi va méi
trwdng sinh thai, ké tir niim 2013, B4 Tai nguyén va
Mobi trwong di thém chi sé nay vao Quy chuin ky
thuat quéc gia vé& chéit lwgng khong khi xung quanh
QCVN 05:2013/BTNMT. Tuy nhién cac bao cio vé
hién trang va quy luat bién dbi theo thoi gian cua
chi s6 nay dua trén sé liu do lién tuc trong khoing
thoi gian dai & Thanh phé H6 Chi Minh (Tp.HCM)
con rat han ché. Vi vy muc tiéu ciia nghién ciru
nay la phan tich hién trang va quy luit bién ddi
theo thoi gian ciia bui PM2.5 ¢ trung tam Tp.HCM
tir nim 2013 dén 2017. Dra trén s lidu do lién tuc &
tram quan triic khong khi tai Truwong Dai hoc Khoa
hoc Ty nhién, két qua ciia nghién ctru nay cho thiy
ham lugng bui trung binh trong khodng thoi gian
nay la 28,0 + 18,1 pg/m*. Ham lwgng bui trung binh
qua cic nim & Tp.HCM déu vuot qua Quy chuén
Viét Nam (QCVN 05:2013) va Té chire y té thé gidi
WHO. Phian tich quy luat bién dbi theo thoi gian
trong ngay cho thay ham lugng bui cao nhit Xdy ra
ngay sau gio' cao diém buédi sang va thip nhét vao
giita dém. Giira cac thang trong nim ciing cho thiy
sir bién ddi rd rét, ham luwgng bui cao vao cic thang
muia kho va thap vao cac thang mua mua. Két qua
niy cho thiy vai trd quan trong ciia cic con mua
trong viéc 1am giam & nhiém bui. Cudi ciung, dua
trén phan tich duong dl ciia cac khdi khi két thic
tai vi tri tram quan trac, nghién ciru nay cho thay
cic khoi khi tir hwong Bic va Pong Bic bit ngudn
tir Trung Qubc va di qua cac tinh c6 hoat dong cong
nghiép manh nhw Binh Dwong va Pong Nai ¢6 ham
lwgng bui cao.

Tir khéa—bui PM2.5, Thanh phé Hb Chi Minh,
6 nhiém khéng khi
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ui min 1a thuat nglt dung dé chi cac hat bui c6

kich thudc rat bé ton tai lo ling trong khong
khi. Bui c6 kich thudc cang nhéd cang gay nhiéu
anh hudng ti€u cuc lén suc khoe con nguoi [1-2],
gdy bién d6i khi hau [3] va ph4 hiy mdi trudng
sinh thai [4]. Trong do, bui PM2.5 1a cac hat bui
¢6 duong kinh dong hoc bé hon hoic bang 2.5
um, duoc sir dung nhu 1a mot thong sé quan trong
trong danh gia muc d6 6 nhiém mai truong khong
khi. Theo wéc tinh ciia t chic Y t& Thé gisi
WHO, trén thé gidi c6 khoang 3 triéu nguoi chét
do phoi nhiém véi bui PM2.5 viao nim 2012.
Trong khi do, du an ganh nang bénh tat trén thé
gi6i (Global Burden of Disease — GBD) udc tinh
c¢6 khoang 4,2 triéu ngudi chét do phoi nhidm vai
bui PM2.5. Trong s6 79 thong sb rii ro gay bénh
tat va gay tir vong, thi bui PM2.5 xép & vi tri thi
5. Nhan biét dugc muc do nguy hai cia bui
PM2.5 Ién stc khoe cong dong va moi trudng
sinh thai, trong Quy chuén ky thuit quc gia vé
chat luong khong khi xung quanh ban hanh nim
2013 (QCVN 05:2013/BTNMT), B¢ Tai nguyén
va Mbi truong Viét Nam da thém quy dinh vé bui
PM2.5. Bang 1 trinh bay cac gia tri qui dinh trung
binh 24 gi¢ (24 h) va trung b1nh ndm cua bui
PM2.5 ¢ Viét Nam va mdt s6 qudc gia va T6 chirc
y té thé gioi (WHO).

Bang 1. Qui chuén chét lu'(mg khong khi xung quanh
cho bui PM2.5 ciia mét s6 qudc gia va té chirc

Sb Québc gia/ Trung binh 24 | Trung binh
TT T6 chire gio (ng/md) nam (ug/m?)
Viét Nam (QCVN
! 05:2013) 50 25
Té chuc y té thé
2| gisi (WHO) 25 10
3 | My (US.EPA) 35 15
Nhat 35 15
Trung Quéc 35 (75) (*) 15 (35)

Ghi chii: (*) Trung Quéc diea ra 2 cap (cap 1 va (cdp 2))
qui dinh cho bui min.
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Hién nay, tinh trang 6 nhiém khong khi &
Tp.HCM ngay cang tré nén nghiém trong do qua
trinh d6 thi héa qud nhanh, lugng phuong tién
giao thong khong ngung gia tang, qua trinh xay
dyng dang dién ra tip nap. Trong khi d6 cac
nghién ctru vé bui PM2.5 & Tp.HCM con rit han
ché, dac biét 1a cac bao cdo khoa hoc vé dit liéu
do tur dong va lién tuc trong khoang thoi gian dai.
Do d6, nghién ciru nay tién hanh nghién ctru hién
trang 6 nhidm va dic trung bién ddi theo thoi gian
cua bui PM2.5 trong khoang thoi gian tr nam
2013-2017 dua trén sb liéu do lién tuc & tram
quan tric khong khi Nguyén Vian C.

2. PHUCONG PHAP

Trong nghién ctru nay s6 liéu bui PM2.5 dugc
do lién tuc bang thiét bi FH 62 Cl4 (Thermo
Scientific, US) dat tai tram quan tric chat lugng
khong khi & Truong Pai hoc Khoa hoc Ty nhién
(s6 227 Nguyén Van Cir Quan 5). Tram do chat
luong khong khi bat dau hoat dong tir thang
3/2013, va do Khoa M6i truong van hanh va bao
tri. Ngoai chi s6 bui PM2.5 tram con thuc do céc
chi sb chit 6 nhiém khéc nhu CO, NOx, SO, CH,
and non-methane, Os.

Hinh 1 14 so d6 nguyén tic lam viéc cua thiét bi
FH62C14. Thiét bi nay dwoc Co quan bao vé moi
truong Hoa Ky (US.EPA) st dung nhu la mét
phuorng phap do tu dong PM10 va sau d6 dugc cai
tién boi Uy ban méi trudng California (California
Air Resources Board, CARB) sir dung trong do
bui PM10, va PM2.5. Thiét bi sit dung ngudn
phong xa carbon 14 (C14). Budng thu mau bui
duogc dit gitra ngudn phong xa va dau do. Khong
khi xung quanh bi hit vao va giit trén to gidy loc
trong budng thu mau nhd bom hat chan khong &
véan téc 16,67 L/phat. Cyclone dugc dat tai dau
vao cua dong khi ¢ vai tro loai bo cac hat bui co
kich thudc 16n hon 2,5 pm. Ngudn phong xa C14
chiéu tia beta vao ving do trén gidy loc chira bui,
dau do thu nhan sy suy giam cudng do tia phong
xa beta khi di qua gidy loc. Him luong bui cang
cao thi su suy gidm cudng d¢ tia beta cang 16n.
Thiét bi FH62C14 duoc hiéu chuin bﬁng cac mau
bui PM2.5 chuan do nha san xuét cung cap. Qua
trinh hiéu chuin dugc thyc hién 12 thang 1 lan
(theo khuyén céo ctia nha san xuit). Tuy nhién
hién tai Khoa Méi truong dang tién hanh hiéu
chudn 3 thang 1 1an hodc ngay khi thyc hién thay
méi gidy loc. Giéi han do cia thiét bi la 1 pg/m?

trung binh 24h. Chi tiét vé thiét bi nay c6 thé tham
khao tai trang web https://tools.thermofisher.com/
content/sfs/ manuals/EPM-manual-FH62C14.pdf.

Ngoai ra, nghién ciru nay st dung mo hinh
Hysplit 4 dé tinh toan duong di chuyén cua cac
khéi khi két thuc tai vi tri tram quan tric c6 toa do
10,80°N va 10,70°E (http://www.arl.noaa.gov
/HYSPLIT _info.php) [5-6]. Trong d6, sb liéu khi
tugng dugce tai truc tiép tr website cia Cuc Quan
ly Pai duong va Khi quyén Qudc gia Hoa Ky
(NOAA)(http://www. ready noaa. gov/READYame
t.php). Thoi glan di chuyén ciia mdi kh01 khi la 72
gio. Co 4 khdi khi duoc tinh toan mdi ngiy vio
cac thoi diém 1, 7, 13 va 19 gio trong ngay theo
gio dia phuong. Trong nghién ctru nay duong di
chuyén cia cac khdi khi duoc tinh cho cac thang
4, 8 va 12 trong nam.

S6 liéu duoc xir Iy bang phan mém excel 2010.
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Hinh 1. So d6 nguyén tic 1am viéc cua thiét bi do bui
PM2.5 FH62C14. Trong do, (1) Pu do, (2) Budng thu
mau, (3) Bom hut chan khong, (4) Ngudn phong xa C14.
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3.KET QUA VA THAO LUAN

So sanh thiét bi do lién tuc véi phwong phap
khdi lwgng (phwong phap trong tai)

Nhim danh gia mic d6 tin ciy gia tri do cua
thiét bi do lién tuc FH62C14 tai tram quan tric
khong khi, nghien clru ndy tién hanh so sanh véi
phu(mg phap khbi luong (phucmg phap trong tai).
Mau bui PM2.5 duoc ldy bang glay loc Teflon
(Teflon, 47 mm 2 pm, Pall, US). Glay loc Teflon
¢6 vanh nhya bao quanh dwoc khuyén céo sir
dung bdi EPA vi nd tranh dugce cac hat bui bi roi
khoi gidy loc trong sudt qua trinh van chuyén va
thao tac can. Trudc khi ldy miu, gidy loc nay
dugc dat trong binh hut 4m (20£0,5 °C va 35+1
%RH) trong vong 48h, sau d6 tién hanh can. Sau
khi 1dy mau, gidy loc duoc dit trong binh hut 4m
tuong ty nhu luc trude khi 1dy mau, sau do ciing
tién hanh cin gidy loc. Khdi luong bui 1a khdi
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lwong chénh léch giita khdi lwong gidy loc trudce
va sau khi léy mau. Mau bui duogc léy lién tuc
trong khoang 48 gid tai van tdc 4 L/phut sir dung
bom hit (Hiblow, Japan). Mic du thoi gian lay
mau dai nhung phuong phap khdi luong duge sir
dung nhu 1a phuong phép tiéu chuan c6 do chinh
xac va do ding cao trong viéc xac dinh khdi
luong byi khong khi.

Thoi gian tién hanh so sanh dugc thuc hién tir
ngay 23 dén 28 thang 8 nim 2014. Hinh 2 so sanh
két qua giita phuong phap cén véi phuong phap
st dung thiét bi do lién tuc FH62C14. Mic du
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thoi gian so sanh giita hai phuong phap nay kha
ngin, nhung két qua budc dau cho thiy gia tri do
ctia thiét bi ty dong (29,6 + 19,2 ug/m?) kha tuong
ddng v6i phuong phap khédi luong (28,7 + 7.8
pg/m?). Piéu nay cho phép két luan rang gia tri do
trung binh cua thiét bj do tu dong 1a dang tin cay.
Trong bao céo tiép theo ching t6i so sanh mot
cach théng ké gia tri do cua thiét bi nay véi
phuong phép khéi lugng theo gia tri do giita ngay
va dém. Pac biét 1a giira nhitng gia tri do c6 mua
va khong c6 mua xay ra, voi ly do khi mua xay ra
d6 4m trong khong khi gia ting s& anh huong dén
phép do cua thiét bi FH62C14.
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Hinh 2. Két qua so sanh giita phuong phap can (phuong phap trong tai) véi phwong phap sir dung thiét bi do lién tuc FH62C14

Ham lugng bui PM2.5 trung binh 1h va 24h do
dugc tai tram quan tric & Tp.HCM trong khoang
thoi gian tir thang 4/2013 dén 2/2017 dugc biéu
dién trong Hinh 3A, va 3B. Ham lugng bui trung
binh (= 1 sd) trong khoang thoi gian nay la
28,0£18,1 pg/m®. Trong d6 ham lugng bui trung
binh 1h thap nhat 1a 3,5 va cao nhat la 142,0
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PM2.5 trung binh 1h (Hinh 4A) cho thdy khoang
néng d6 c6 tan xuat xuit hién nhiéu nhat 1a tr 10
dén 30 pg/m? chiém hon 56% tong s gia tri quan
sat dugc. Dong thoi tir Hinh 4A ciing c6 thé thiy
rang ndng d6 bui c6 ham luong cao hon 30 pg/m?
chiém ti 1¢ kha 16n khoang hon 30%.
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Hinh 3. Ham lugng bui PM2.5 trung binh 1h (A) va 24h (B) ¢ Tp.HCM trong giai doan 2013-2017. Trong hinh 3b, gach lién tuc
nam ngang phia trén la gia tri qui dinh 24h cuia QCVN (50 pg/m?) va gach dut nam ngang phia dudi la gia tri qui dinh 24h cua
WHO (25 pg/m?)
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Vi cic qui chuan chi qui dinh ham lugng bui
PM2.5 trung binh 24h nén nghién ctru nay vé biéu
d6 tin sudt ham lugng bui trung binh 24h dé thiy
1d khoang ndng do trung binh ngay tap trung vao
khoang bao nhiéu. Hinh 4B cho thiy ham lugng
bui tap trung trong khoang 20-30 pg/m?, chiém
hon 40% gia tri do dugc. Khi so sanh véi QCVN
thy rang chi khoang 4% s6 ngay vuot qui chuan
cho phép (16n hon 50 pg/m?). Nhung khi so sanh
véi WHO hon 51% sb ngay vuot gia tri cho phép
(I6n hon 25 pg/m?). Trong do s6 ngay co ham
luong bui nho hon 10 pg/m? gan nhu khong xuét
hién (chi ¢6 1 ngay trong tong sd gan 1200 ngay,
chiém 0,08%). Viéc ngudi dan phoi nhiém hang
ngay trong khoang thoi gian dai voi ham lugng
bui PM2.5 cao dan dén nhiéu bénh tat, dac biét 1a
cac bénh Ve dudng ho hap. Két qua cia bio céo
nay chi ra rang s6 ngay c6 gia tri ham luong bui
PM2.5 vuot qua gia tri ciia to chirc Y té thé gisi
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WHO chiém ti 18 rat cao, cho théy 6 nhiém bui
min & Tp.HCM c6 thé anh huéng rit nhidu dén
strc khoe cua nguoi dan.

Ngoai ra dé théy 1o hién trang 6 nhiém byi min
0 Tp.HCM hién nay, nghién ciu ndy so sanh véi
cac nghién ctru trude d6 thuc hién & Tp.HCM.
Nam 2014, Huong Giang va cong su [7] bao cao
ham luong bui PM2.5 ven duong (Pién Bién Phu)
do duogc trong khoang thoi gian tir thang 12 nam
2007 dén thang 1 nam 2008 (14 ngay). Ham
luong bui trung binh 24h vao khoang 97 + 31
ng/m?. Gia tri nay kha cao so voi két qua trung
binh cta nghién ctru nay (28,0 + 18,1 pg/m?). Tuy
nhién c6 thé thdy thang 12 va thang 1 1a khoang
thoi gian c6 nong d6 bui cao nhit & Tp.HCM.
Trong nghién ctru nay, mot sé gia tri ham luong
bui trung binh 24h trong khoang thoi gian thang
12 va 1 ¢6 khi dat gan 80 pg/m?® (Hinh 3B).
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Hinh 4. Biéu d4 tan suit ciia ham luong byi PM2.5 trung binh 1h (A) va 24h (B).

Gia tri trung binh hang nam do duogc tir 2013
dén 2017 ¢ Tp.HCM déu vuot qua quy chuan Viét
Nam QCVN 05:2013 (25 pg/m?), va tat nhién 1a
vuot ludn gia tri quy dinh ciia T6 chirc y té thé
giéi WHO (10 pg/m?). Két qua nay cho thay 6
nhiém khong khi noi chung va dic biét 1a 6 nhiém
bui min & Tp.HCM la rit dang bao dong. Dic biét
v6i dan s6 hon 8 triéu dan, mat d6 dan sé dong tap
trung nhiéu & cdc quan trung tAm, cang cho thiy ti
1¢ déan sb phoi nhiém véi byi min chiém s luong
16n.

Dién bién ciia bui PM2.5 theo thoi gian
Dién bién ham heong bui PM2.5 trong ngay

Hinh 5 thé hién sy bién doi ctia ham bui theo
thoi gian trong ngay cua ting thang trong giai
doan 4/2013 dén 2/2017. Nhin chung c6 ba hinh
dang bién d6i chinh. Thir nhét 1a dang peak don
xuat hién phd bién vao cic thang mua kho. Thir
hai 14 dang peak d6i xuat hién vao mot s thang
mua mua. Cudi cung 1 dang it thay d6i xuét hién
vao thang 4 va 5. Phén tich su bién ddi trong ngay
cho phép xac dinh mot s6 ngudn phat thai cia buyi
PM2.5. Pdng thoi su khac biét trong hinh dang

bién ddi cua timg thang cho phép danh gia anh
hudng cta cac yéu td khi hau 1én dién bién cua
ham lugng buyi.

Dang peak don xuit hién phd bién nhit (Hinh
5), voi dinh peak xuat hién vao lic 9 AM. DPinh
peak nay xuit hién ngay sau gio cao diém vao
bu01 sang ¢ Tp.HCM cho thay giao thong la
ngudn phat thai dang ké gop phan lam gia ting
ham Iugng bui min. Sau d6 ham lugng buyi giam
dan va dat gia tri thip nhat vao khoang giita dém.
Sau gio cao diém phat thai giam dan dén ham
lwong bui giam. Ngoai ra do toc do gié va chiéu
cao cua 16p khi quyén ting dan dén gia ting su
khuéch tan va sy pha lodng tir 6 lam giam ham
lwong bui. Pic biét gid cao diém budi chiéu i,
ham lwong PM2.5 khong ting vao cac thang nay.
Do d6 su gia tang ham lugng bui min 6 Tp.HCM
con co nhidu ngudn khac doéng gop vao (ngoai
ngudn tir giao thong) nhu tir sy hinh thanh cac hat
bui th cép, hoac tir su di chuyén cua cac hat bui
0 cac vung lan can. Tuy nhién trong gidi han cua
nghién ciru nay chung t6i chua thé két luan chinh
xac duoc sy dong gop cua cic ngudn nay. Dang
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peak doi xuét hién vao cac thang mua mua, vdi 2
dinh peak xut hién vao budi sang (7 AM) va budi
t6i (7 PM). Dang nay giai thich duoc sy dong gop
chinh cua giao thong lam gia tang ham lugng bui
& cac gio cao diém trong ngay. Cu01 cung la dang
it c6 su bién doi trong ngay, xut hién vao thang 4
va thang 5. Mic du vao gio cao diém budi sang
ham lugng bui c¢6 ting 1én, nhung khong dang ké.
Din bién trong ngay ciia bui PM2.5 trong
nghién ctru nay & Tp.HCM duoc so sanh voi cac
nghién ctru & cac thanh phd khac trén thé gioi.
Nghién ctru ciia nhom tac gia Huy va cong su
(2017) [8] & thanh phd Osaka, Nhat Ban cho thiy
ham lugng bui PM2.5 cao nhét trong xay ra vao
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thanh cac hat thi cép. Nhu’ng ngugc lai &
Tp.HCM ham lugng bui cao nhat trong ngay la
budi sang ngay gio cao diém cho thay phat thai tir
giao thong la nguon dong quan trong. Mot nghién
ctru khac ¢ Trung Quoc Zhang va cong sy (2015)
[9] cho thdy thoi diém cao nhat trong ngay xay ra
vao gilra dém trong mua déng, do sy dong gop
cta viée dot nhién ligu dé suoi 4m va diéu kién
khong khi 6n dinh (sy khuéch tan kém). Nghién
ctru cua Hai va cong su (2013) [10] thuc hién
trong muia déng & thanh phd Ha Noi cho thiy ham
lwong bui cao nhét trong ngay xay ra vao luc 6-10
gi0 sang. Trong d6 dong gop cua phat thai cuc b
doéng vai tro quan trong lam gia ting ham lugng

buoi chiéu do su dong gop dang ké ctua sy hinh  bui.
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Hinh 5. Dién bién ham lugng bui PM2.5 trong ngay tir thang 1 dén thang 12. Trong do, sb liéu ciing thang 1a trung binh cta tat
cé cac nam tir 2013 dén 2017.
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Ngoai cac yéu to vé ngudn phat thai cuc bg, va
anh huong cta cac yéu t6 khi hau thi anh hudng
cua cac hoat dong phat thai ¢ vung lan cén khi cac
khéi khi di chuyén qua mang theo bui va cic chat
tién than ciing gop phan dang ké vao su bién doi
trong ngay. Trong phan nay ching t6i danh gia
mot cach dinh tinh dnh huong ciia cic khéi khi
nay. Hinh 6 mo6 ta cac duong di chuyen trong vong
72h cua khdi khi két thic tai tram quan tric vao
cac thang 4, 8 va 12. Cac thang nay dai dién cho 3
dang duong bién dbi trong nghién ctru nay nhu di
néu & trén. Co thé thay trong thang 4 cac khdi khi
hoan toan bat ngudn tir bién Pong di vao theo
huéng Dong Nam. Cac khéi khi tir bién mang theo
khong khi sach, dong thoi di qua ving dit lién
twrong d6i ngin (so sanh véi 2 thang con lai), hoat
dong cong nghiép khong manh c6 vai tro pha
loang va lam giam ham lugng bui trong khu vuc
trung tdm thanh phd. Su hoat dong cua hudng gio
nay phan nao anh huéng dén dién bién cua ham
lugng bui trong ngay. Trong khi d6, trong thang 8
cic khdi khi hau hét bit ngudén tir quin déo
Andaman phia déng vinh Bengal di qua ving mién

Cluster 2 of 3 - Standard
113 backward trajectories ending at various times

Tay nam bd trude khi dén vi tri tram quan tric.
Céc khdi khi nay hoat dong trong muia mua va di
qua ving san xuit nong nghiép nén cé thé thay su
bién d6i trong ngay cua bui PM2.5 dugc quyét
dinh boi ngudn phat thai cuc bd. Cudi cing la cac
khéi khi di chuyén tir huéng Bic va Pong Bic.
Céac khdi khi nay bat ngudn tir Trung Qubc di
chuyén nhanh qua ving bién Dong va di qua ving
dat lién kha dai (Hinh 6A, dwong mau do). Cac
khdi khi nay hoat dong trong thang 10 dén thang 2
twong Ung v6i mua thu va mua dong ¢ Trung
Qudc. Pay 1a khoang thoi gian c¢6 ham lugng bui
va cac chit tién than cao nhat trong nam ¢ Trung
Quoc [9]. Ngoéi ra trudc khi dén vi tri tram quan
trac cac khéi khi nay di chuyén qua mét khoang
dat lién kha dai voi cac hoat dong cong nghiép
manh nhu cac tinh Binh Duong va Pong Nai. Tur
két qua nay c6 thé xac dinh rang cac khdi khi nay
¢6 anh huong dén ham luong bui & vi tri trung tam
thanh phd. Vi thé dé c6 bién phap giam 6 nhiém
bui & Tp HCM ngoai cac giai phap giam phat thai
tai ngudn cuc bd thi can co cac giai phap quan ly
phat thai & cym khu cong nghiép.

Cluster 3 of 3 - Standard
112 backward trajectories ending at various times

CDC1 Meteorological Data

Source * at 10.80N 106.70E

CDC1 Meteorological Data
3

Source * at 10.80 N 106.70 E

Hinh 6. Cac duong di chuyén trong 72h cta khéi khi két thiic tai vi tri tram quan tric trong thang 4, 8 va 12. Tinh
toan duong di chuyén ctia khoi khi bang moé hinh Hysplit4. Cac khoi khi dén tram quan trac vao cac thoi diém 1, 7, 13 va
19 gio trong ngay

Dién bién bui PM2.5 theo thing

Ttr hinh 7 thay rang ham luong bui PM2.5 cao
nhét vao thang 12 (gitta mua khd) v6i ham lugng
bui trung binh thang khoang 38,9 pg/m*® va thip
nhét vao thang 8 (giira mua mua) véi ham lugng
bui trung binh thang khoang 22,7 pg/m*. Do bui
min c6 kich thudc rat bé (< 2,5 pm) nén thoi gian
luu trong khong khi dai c¢6 thé 1én toi 15 ngay. Tuy
nhién dudi anh huong ctia cac con mua bui min dé
dang bi sa lang. Him luong bui trong mua mua

thip hon dang ké so véi mua kho, vi thé hién
tugng sa lang wdt do anh hudng cua cac con mua
c6 thé giai thich mot phan két qua trong nghién
clru nay. Anh hudng cua sa ling uét trong két qua
cua nghién ctru nay tai Tp.HCM thi tuong tu nhu
nhiéu nghién ctru & khu vuc khéc trén thé gisi [9].
Ngoai ra, nhu dd trinh bay ¢ phan trén do anh
hudng cua cac khdi khi tir huéng Bac va Pong Bic
lam gia tding ham lugng bui trong mua kho.
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Hinh 7. Ham luong bui PM2.5 trung binh thang tir 2013 dén 2017. Trong dé, ba dwdng nim ngang tinh tir dudi 1én cta hop bién
dién 25 %, 50 % va 75 % gia trj trung vi ctia ham lugng bui trong thang. Con thanh whisker 1a gi4 tri nhé nhét va cao nhét ctia bui
trong thang. Cham tron 1a gia tri trung binh thang. Trong d6, so li¢u cung thang 1a trung binh cua tat ca cac nam tir 2013 dén 2017

4. KET LUAN

Day 1a nghién ciru dau tién & Tp.HCM phan tich
hién trang 6 nhim byi min va quy lut bién ddi
theo thoi gian cta chat 6 nhiém nay dua trén sb
lidu do lién tuc trong khoang thoi gian dai. Két qua
cho thdy ham luong bui trung binh tir nim 2013
dén 2017 1a 28,0 + 18,1 pg/m?. Tir cac két qua
phan tich hién trang va quy luat bién d6i theo thoi
gian, nghién ctru ndy rat ra mot so két ludn sau.
Thir nhat, ham lugng bui PM2.5 trung binh nim
déu vuot qua giéi han cua Quy chuin Viét Nam
(QCVN 05:2013) va gi6i han ctia T6 churc y té thé
giéi (WHO). Ham lugng trung binh 24h cua bui
PM2.5 tép trung trong khoang 2030 pg/m?, chiém
hon 40 % s6 ngay do dugc. Véi dan s6 hon 8 trigu
dan, va mat d6 dan s6 cao chu yéu tap trung & khu
vuc trung tdm thanh phd cho thiy rui ro ngudi dan
phoi nhiém l4u dai voi bui PM2.5 1a rét cao. Do d6
chinh quyén thanh phd can co cac bién phap can
thiét dé giam thiéu 6 nhiém byi min nham bao vé
sirc khoe cong dong. Thir hai, dién bién trong ngay
cho thdy bui PM2.5 ¢6 ham luong cao nhat ngay
sau gio cao diém budi sang do sy phat thai manh
tir hoat dong giao thong va hoat dong dan sinh. Sy
bién dbi theo thoi gian trong ngay giita cac thang
khong giéng nhau. Trong d¢6 ham luong bui cao va
bién d6i rd rét nhat vao cac thang mua kho. Nguoc
lai do anh hudng cua cac con mua nén ham lugng
trong mila mwa giam 13 rét so v6i mua kho, dong
thoi su bién dbi trong ngay ciing khong nhiéu.
Cubi cung, nghién ctiru nay cho thdy cac khéi khi
di chuyén tir huéng Bic va Pong Bic c6 ham
lwong bui PM2.5 cao. Cac khi khi nay bit ngudn
tir Trung Qudc, dong thoi di qua khu vyc co cac

hoat dong cong nghi€p manh nhu Binh Duong va
Déng Nai truée khi dén vi tri tram quan trac. Vi
thé, ngoai yéu té anh hudng bui mang tinh lién
qudc gia thi dé giam thiéu ham lugng bui & trung
tam thanh phd chung ta can thiét phai c6 cac bién
phap giam thiéu phat thai bui va cac chit tién than
tir hoat dong cong nghiép & cac vung lan cén.

Loi cam on: Tac gia xin chdn thanh cam on
Truong Pai hoc Khoa hoc Tw nhién (DHQG-
HCM) da hé tro kinh phi dé thuc hién nghién ciiu
nay qua dé tai ma sé6 T2017-31. Tac gid xin chdn
thanh cam on dw dn SATREPS da tai tro lap dat
tram quan trdc chat heong khéng khi va tram khi
twong tai Truong Dai hoc Khoa hoc Tw nhién
(PHOG-HCM). Tac gia xin chdn thanh cam on
dén GS.TS. Yasuaki Maeda la giam doc du an, va
GS.TS. Norimichi Takenaka la truong nhom 4 cua
dw an. Tac gia xin chdn thanh cam on phong thi
nghiém vé chdt lwong khéong khi va khi hdu da
cung cdp mé hinh vidn chuyén va khuéch tin

HYSPLIT  va/hodc  trang  web  READY
(http://www.ready.noaa.gov).
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Abstract—Since 2013, the Ministry of Natural
Resources and Environment published the revision
of the “National Technical Regulation on Ambient
Air Quality” (QCVN 05:2013/BTNMT), in which the
fine particulate matter (PM2.5) was added to the
QCVN. However, the status and the temporal
variation of PM2.5 in Ho Chi Minh City (HCMC)
have not been reported so far, especially based on the
continuous and high time resolution measurements.
The aim of this study was to analyze the status and
the temporal variation of PM2.5 collected at the
center of HCMC. Based on the composited PM2.5
data from the air monitoring station located at the
University of Science, the average PM2.5
concentration was 28.0 £ 18.1 pg/m* during 2013—
2017. The annual PM2.5 concentration in HCMC
exceeded the acceptable limits of QCVN and WHO,
highlighting a high human health risk. The PM2.5

concentrations showed the pronounced diurnal
variation with the highest observed after the morning
rush hour and the lowest during the midnight. In
addition, a remarkable seasonal variation was
observed with the highest and lowest PM2.5
occurring in dry and rainy seasons, respectively. This
result highlighted the vital role of the rainfall events
in reducing the PM2.5 level. Finally, from the
analysis of the backward trajectories ending at the
air monitoring station, we found that the air mass
from the North and Northeast originating from
China then passing through the areas (i.e. Binh
Duong and Dong Nai provinces) with heavy
industrial activities possessed a high PM2.5 level.

Keywords—Afine particulate matter, PM2.5, Ho Chi
Minh City, air pollution



