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Tém tit: Trong thoi gian gan ddy, 6 nhidm bui min (PMz.5) di tré thanh mot trong nhiing
van dé moi truong dang quan tim nhat tai cac khu do thi & cac nudc dang phat trién, trong
d6 c6 Viét Nam. Thanh phé HO Chi Minh duogc biét dén 1a mot trung tim kinh té 16n cua
Viét Nam, chiém khoang 23% GDP cua ca nudc (2019), di chiu anh hudng rat 16n cta 6
nhiém khong khi do su phat trién cong nghiép va phat thai tir hoat dong giao théng. Muc
tiéu ctia nghién ctru nay 1a wdc tinh sy phan bd khong gian nong d6 bui PMy s trén dia ban
thanh phé tai mot sd thoi diém trong giai doan 2015-2020 b?mg viéc su dung dir li€u
LANDSAT 8 OLI/TIRS. Trong nghién ctru ndy, gia tri phan xa khi quyén tir anh vé tinh va
dir liéu quan tric bui PMa.s tir mat dat duoc st dung dé thiét 1ap mo6 hinh twong quan hoi
quy dé tinh toan ndng d6 bui PMa.s cho khu vuc nghién ctru. M6 hinh d3 cho ra két qua t6t
trong viéc tinh toan ndng d6 bui PMa s v6i R? > 0,79 va sai s6 RMSE = 2,3745 pg/m?. Trén
co so do, néng d6 bui PMa s duogc thiét 1ap dé danh gia dac diém phan bd cua chung va nhan
dién cac khu vuc ¢6 mirc d6 6 nhiém cao tai cac thoi diém ghi nhan duoc. Két qua nay s¢€
cung cip thong tin hitu ich cho cac nha quan 1y chét lugng khong khi tai dia phuong.

Tir khéa: PMa s; O nhiém khong khi; LANDSAT 8; Thanh phé H6 Chi Minh; Vién tham.

1. Mé dau

O nhiém bui min PMz s di va dang tr& thanh mot van dé 16n tai cac khu d6 thi [1-3].
Thuét ngit PMa s c6 thé dugc hiéu 1a mot hdn hop céc hat rén va cic giot chét long lo limg,
c6 duong kinh khi dong hoc nho6 hon 2,5um [4]. Ching gay anh huong nghiém trong dén st
khoe con nguoi, dic biét voi cac bénh lién quan dén dudng ho hap va tim mach, tham chi
gay tir vong [5, 6]. Thanh ph HO Chi Minh (Tp. HCM) 14 khu vuc di dau ca nude vé tée do
d6 thi hoa voi mat d6 dan s cao [7], luong phuong tién tham gia giao thong day dic ciing
nhu s6 lwong 16n cac khu cong nghiép [8] dan dén sy suy giam chét lugng khong khi xung
quanh, trong d6 dang ké 12 bui PMa 5. Do d6, quan tric va thanh I1ap ban @b phan bd bui PMa s
la nhiém vu cép thiét nham phuc vu cong tac kiém soat 6 nhiém bui PMs.

Giam sat nong do bui PMy.s dua vao dir liéu quan trac cho két qua chinh xdc cao, tuy
nhién phuong phap nay con han ché vé mat khong gian do bi gioi han boi s6 lugng cac diém
quan trac. Céc nghién ciru gan day da cho thiy tinh hitu dung cua dit liéu anh vé tinh trong
viéc thanh 1ap ban d6 phan ving va gidam sat 6 nhiém khong khi [9—14]. Lién quan dén bui
PM, s, nghién ctru [10] tng dung vién tham dé xac dinh ham luong bui PMa s & Trung Qudc
dwa trén tuong quan voi ddc diém do day quang hoc sol khi (40D-Aerosol Optical Depth)
va két qua cho thdy mirc do tuong quan kha t6t & dir liéu thang va nam. Mot nghién ctru
tuong tu [11] cling cho thay moi trong quan gitra ham luong bui PMzsva AOD va tim thy
duge sy anh huong cua diéu kién khi tuong va mua moi quan h¢ gitra noéng d6 bui PMys va
tan xa nguoc bé mat. Bén canh nghién ctru vé moi quan h¢ gifra bui PM» 5 va AOD, nghién
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ctru [12] xac dinh mdi quan hé giita bui PMa.s va phan xa khi quyén tir cac kénh anh ctia anh
vé tinh Landsat 8 OLI va TIRS. Két qua cho théy bui PM2.5 c6 mbi tuong quan voi cac kénh
anh 1, 2 va 5, va thanh 1ap dugc ban do phén b bui PM; 5 cho thanh phd Delhi (An bo).

Viéc str dung cong nghé vién tham két hop dir liéu tir mat dat dé nghién clru ve bui cling
thu hut duoc sy chi y cua cac nha khoa hoc trong nuéc trong nhirng nam gin dy. Nghién
ctru [13] st dung anh LANDSAT/ETM+ dya trén tuong quan—hdi quy gitra gia tri AOT tinh
toan trén anh va sb do mat dat tir tram quan tric dé mé phong phan bd bui PMio khu vuc noi
thanh Tp. HCM; [14] phén tich tuong quan gitta AOD tir anh v¢ tinh MODIS va ham luong
bui PM; 5 tr m6 hinh GEOS—Chem (ham lugng bui PM; 5 dugc xac dinh bémg téng SO4, NIT
(sulfur nitrate v6 co), NHa, OCP (Carbon hitu co), SOA (sol khi hiru co thir cap), SALA (sol
khi chira mudi bién)) dé giam sat thay d6i ham luong bui PMa s & mién Bic Viét Nam. Nhin
chung, cac nghién ctru trén da cho thiy vién tham to ra 1a mot cong cu hiéu qua trong viée
giam sat bui PM> s theo phan bd khong gian va thoi gian, trong d6 anh vé tinh LANDSAT 8
1a ngudn dir liéu anh mién phi méi va co do phén giai khong gian phu hop.

Nhin chung, cac nghién ctru dé cép O trén cho thdy duoc thé manh cia vién thim trong
danh gia va thanh 1ap ban dd phan bo ndng d6 bui min. Riéng v6i khu vye Tp. HCM, van
chua c6 nghién ctru vé tng dung vién tham dé tinh toan ndng do bui PMys, cic nghién ctru
thyc hién chi tap trung vao bui PMio [13]. Muc tiéu cua nghién ctru nay la xac dinh moi tuong
quan gitra phan xa khi quyén tir anh vé tinh LANDSAT 8 va nong do bui PM, s tir cac tram
quan tric, tir d6 thiét 1ap ban dd phan bd ndng d6 bui PMa s khu vuc Tp. HCM vao mot sb
thoi ky. Két qua nghién ciru dwoc mong chd s& danh gia duge muc do 6 nhidm ¢ khu vuc
nghién ciru, phuc vu cho cong tac quan 1y va kiém soat 6 nhiém khong khi tai thanh phd Ho
Chi Minh.

2. Khu vuc nghién ctru

Thanh phé H6 Chi Minh nam trong ving nhiét déi gié miia can xich dao véi nhiét do
cao déu trong nim va c6 hai mua mua—kho rd rét tic dong lam chi phdi moi trudng canh
quan sau sic. Khu vuc nghién ciru tap trung chi yéu vao cdc quan/ huyén noi thanh nhu
Error! Reference source not found.. Theo tai li¢u quan tric tai cac quan/ huyén ndi thanh
nhiéu ndm cho thay lugng birc xa dbi dao, trung binh khoang 140 Kcal/cm?/nam. S6 gid nang
trung binh/thang 160-270 gio. Nhiét do khong khi trung binh 27°C. Lugng mua cao, binh
quéan 1949 mm/nam [15]. Vé gio, Tp. HCM chiu anh hudng béi hai huéng gi6 chinh va chi
yéu 1a gi6 mua Tay-Tay Nam (tu thang 6 dén thang 10, toc d6 trung binh 3,6 m/s) va Bac—
Pong Bic (tir thang 11 dén thang 2, toc d6 trung binh 2,4 m/s).

Dic diém giao thong d6 thi cua Tp. HCM chu yéu tap trung vao duong bd véi tong chleu
dai duong b trong Thanh phd 14 3670 km va déy ciing 1a phuong thirc chu dao giai quyét
nhu cau giao thong vén tai d6 thi. Theo théng ké ctia S& Giao thong Van tai Tp. HCM nam
2019, Tp. HCM dang quan ly khoang 8,05 triéu phuong tién giao théng (gdm gan 755.500 6
t6 va gan 7,3 triéu xe motd) va mot sb luong rat 16n cac phuong tién mang bién so cac tinh
hoat dong trén dia ban [16]. Vao gio cao diém tai cac truc duong chinh déu c6 sé phuong
tién luu thong rat 16n.

3. Dit liéu va phwong phap nghién ctru

3.1. Dit liéu

Nghién ctru str dung anh v¢ tinh da thoi gian Landsat 8 OLI/TIRS dugc thu thap tir Cuc
Khao sat Dia chat Hoa Ky (USGS) (www. glovis.usgs.gov) trong giai doan tir nam 2015 dén
nam 2020 (Bang 1) [17]. Tiéu chi luya chon anh 1a chon cac dnh trong thoi gian mua khoé va
anh c6 chat luong t6t (anh khong bi soc va khong c6 16i cam bién). Cac anh chon lia c6 thoi
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gian chup vao khoang 9-10 gid sang. Anh vé tinh sir dung bo cam OLI/TIRS; vi tri cot/dong

l1a 125/52 v6i do phan giai khong gian 30m x 30m, hé toa d0 UTM—48N.
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Hinh 1. Khu vuc nghién ctru—noi thanh Tp. HCM.

Bang 1. Dir liéu anh v¢ tinh dung trong nghién ctru.

106°55'0"E

STT Thoi gian STT Thoi gian
1 24/01/2015 10 18/03/2017
2 09/02/2015 11 12/10/2017
3 13/03/2015 12 31/12/2017
4 29/3/2015 13 31/10/2018
5 11/01/2016 14 02/12/2018
6 28/02/2016 15 19/01/2019
7 29/01/2017 16 07/02/2020
8 14/02/2017 17 23/02/2020
9 01/03/2017 18 26/03/2020

Bén canh d6, dit liéu bui PM2.s quan trac duoc thu thap tir cic tram quan tric ty dong tai
Truong Dai hoc Khoa hoc Ty nhién (PHQG-HCM) va tai Lanh sy quan Hoa Ky. Ngoai ra,
nghién ctru s dung thém mét s6 diém quan tric tai S& Khoa hoc Cong nghé, Cu xa D6
Thanh, Thao CAm vién, va Tht Thiém giai doan 2017-2019. Mau bui tai cac diém quan tric
nay dugc thu trén bo loc thach anh (dugc tién xir 1) bang cach sir dung bo 1dy mau IMPACT,
v6i toe do 1dy miu v = 10L/phat. Mau khi s& di qua 2 tdm loc (37 mm va 47 mm): mau khi
dugc hut qua impactor dé phan tach kich thudc hat (2,5 um), sau d6 mau khi duoc dua lién
tuc qua tam loc thir 2 dé thu lugng bui min ¢6 kich thuéc < 2,5 um. Thé tich khi dugc ghi
lai bang dong hd do khi kho. Khdi lugng PMa s duge can bang can vi luong véi do nhay 10-
6g [18]. Dit lidu quan tric duoc trinh bay trong Bang 2. Vi tri cac diém quan tric duoc thé

hién trong Hinh 2.
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Bang 2. Dit liéu bui quan tric dung trong nghién ctru [18].

83

Hinh 2. Vi tri cdc diém quan tric bui.

Negdy Vitri PM:s 1(\;IL(:(;I/llgn;1)(.)(}1)"1.]13] ngay)
29/1/2017 Truong Khoa hoc Ty nhién 51,630
29/1/2017 Lanh sy quan Hoa Ky 46,650
01/3/2017 Truong Khoa hoc Ty nhién 37,710
01/3/2017 S¢ Khoa hoc cong nghé 39,170
01/3/2017 Cu xa D6 Thanh 36,040
01/3/2017 Lanh su quan Hoa Ky 37,710
18/3/2017 Trudng Khoa hoc Ty nhién 38,650
12/10/2017 Thao cam vién 36,040
12/10/2017 S¢ Khoa hoc cong nghé 35,970
12/10/2017 Lanh sy quan Hoa Ky 33,475
31/12/2017 Thao cam vién 49,030
31/12/2017 Tht Thiém 43,760
31/10/2018 Truong Khoa hoc Ty nhién 35,400
19/1/2019 Truong Khoa hoc Ty nhién 44,943
19/1/2019 Lanh sy quan Hoa Ky 39,150
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2.2.2. Phuong phap nghién ctuu

Qua trinh nghién ctru dugc thuc hién theo trinh tu cia so d6 mo ta trén Hinh 2, bao gobm
cac budc sau:

Anh vé€ tinh Landsat 8 OLI Dt li¢u quan tric

Tién xir Iy anh
(Hiéu chinh hinh hoc, <
cdt anh, hiéu chinh khi quyén)

A A 4

Tinh phan xa khi quyén Phan tich trong quan, hdi quy

Khéng chip nhan

Kiém dinh sai so

Chip nhan

Ban d6 nong do bui PMzs

Hinh 3. So d6 khéi cac budc thuc hién nghién ciru.

— Hiéu chinh hinh hoc va cdt anh

Trudc qua trinh phan tich, giai doan, anh vé tinh can dugc nan chinh hinh hoc dé han
ché sai s6 vi tri va chénh 1éch dia hinh, sao cho hinh anh gan voi ban dd dia hinh & phép chiéu
truc giao nhat Két qua giai doan phu thugce rat nhiéu vao do chinh xac cua anh. Khu vuce
nghién clru nam trén mot tim anh c6 cot/hang 13 125/052, sau khi tai tién hanh nén chinh
hinh hoc va cit theo ranh giéi khu vuc nghién ciru.

— Hiéu chinh khi quyén

Dé loai bo nhing anh huong cua khi quyén dén chit lugng anh can chuyén doi gia tri sO
cua anh sang gia tri buc xa tai dau thu (tai dinh cua khi quyen) sau d6 chuyén birc xa dau thu
vé birc xa mat dat va hiéu chinh khi quyén. Chuyen dbi gia tri sb sang gia tri blrc xa phd tai
dinh khi quyén theo cong thirc duoc cung cap boi USGS [17]:

Ly= Mp.Qcq +4A,

Trong d6 Ly gia tri birc xa phé ML, A1 tuong tmg voi hé s6 chuyén doi, dugc cung cap
trong tép metadata; Qca 1a gia tri s6 cua kénh anh.

Chuyen d6i gia tri s6 sang gia tri phan xa pho tai dinh khi quyén theo cong thirc dwoc

cungcap boi USGS:
MP=xQcal + AP

cosBgyz

pA= (1)

Trong d6 pA 1 gid trj phan xa dinh khi quyén; Mp, Ap 14 cac hé so thay doi ty 1¢ phan
xa cua kénh anh dugc cung cap tur t¢p metadata; B85y 1a goc thién dinh cuc b (857 = 90°—
Osg); Osg 12 gde té1 mat troi.
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Gia tri phan xa tai bé mat dat can duoc hiéu chinh dé loai trir di cac yéu td sai s6 do céc
aerosol gy ra boi qua trinh tan xa, hip thu. Phan xa mit dit (p) duoc tinh theo cong thirc
sau:

1 x (L) —Lp) x d?
p - Ty X [(ESUN)\ x cos0sz x Tz)+Eqown)] (2)

Trong d6 Lp 13 birc xa dudng truyén; Ty 1a ham truyén birc xa qua khi quyén tir bé mat
trai dat vé dau thu; T 1a ham truyén bic xa qua khi quyén tir mat troi vé bé mat Trai Dat;
Edown 12 blrc xa phé di té1 mat phéng dia hinh caa ddi tuong; ESUN, 1a buc xa phé mat troi &
mit phang dia hinh vudng goc véi tia sang mit trdi; d 1a khoang cach tir trai dat dén mat troi.

Dé hiéu chinh khi quyén, nghién ctru nay sir dung phwong phép trir ddi tuong t6i (DOS-
Dark Object Subtraction) [19]. Déi véi anh Landsat 8:

Lp = Ly, — 0,01 % Ty x [(ESUN, X;O)j(j;z X Tz)+Edown]

€)

Trong d6 Lumin 1 gia tri birc xa phd bé nhét cua kénh anh (lay tir tép metadata).

V6i phuong phap DOS phu thudce vao viée xac dinh cac thong s6 Ty, Tz va Edown ma
chia ra cac phuong phap khac nhau, c6 d§ chinh xac khac nhau. Nghién ctru nay st dung
phuong phap DOSI, trong d6 cac thong sb: Ty = 1; Tz = 1; Edgown = 0 [19]. Nhu vay, birc xa
duong truyén dugc tinh theo cong thirc:

ESUN; x cosBgz

Lp = Liin — ODlXT (4)

Twr do, phan xa mat dat duoc tinh theo cong thtrc sau:
_ 1 x (Ly—Lp) x d? (5)
ESUN; x cosBgz

— Tinh todn gid tri phan xa khi quyén:

Gi4 tri phan xa dinh khi quyén bang tong birc xa mat dat va phan xa khi quyén, do d6
gia tri phan xa khi quyén dugc tinh theo cong thirc [12]:

Ratm = Rs — R, (6)

Trong d6 Ram 13 phan xa khi quyén; Rs 1a phan xa ghi nhan boi vé tinh; R, 1a phan xa tir
bé mit.

— Phdn tich hoi quy—tiwong quan:

Nghién ciru tim mbi tuong quan gitra gia tri phan xa khi quyen va nong d6 bui PMa s
trong khong khi dua trén h¢ so tuong quan Pearson va udc lugng nong do bui theo phuong
trinh hoi quy [16]:

PM,s = ay+a;R; + a,R, +a3R; + - (7)

Trong d6 R; 1a phan xa khi quyén twong (mg véi kénh anh khac nhau; a; 1a hé sb xac dinh
tur thuc nghiém.

— Tinh todn sai sé:

Sai s6 dugc tinh toan giita gia tri bui udc tinh tir phuong trinh va gié tri bui thuc do:

AT 3
RMSE = \/Z(P uwéc tth P thyc do) ®)
~ Trong Qé P uoc tinh 1a gia tri bui udc tinh tir phuong trinh; P thuc do 1a gia tri bui quan
trac; N lé’s() mau.
Hé s6 hiéu qua m6 hinh Nash—Sutcliffe Efficiency:
_ Y, (P thuc do—P wéc tinh)?
NSE=1- (Z? 1(P thuc do—P trung binh)?

) 9

Ngoai ra, nghién ctlru cling xem xét: muirc Xac suat y nghia (Sig.F), gia tri nay phai nho
hon 0,05 thi mé hinh c6 y nghia; R2 hiéu chinh; sai s6 chuan uéc lugng.
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3. Két qua va thao luin

3.1. M6i twong quan giita bui PMo s va hé s6 phdan xa khi quyén

Tan xa khi quyén khi ning lwong Mat Troi di qua dién ra trong dai phd nhin thdy dén
can hong ngoai[13], do d6 cac kénh anh 1, 2, 3, 4 va 5 trong dai phé nay s& duoc sir dung dé
tim ra mdi quan hé vdi cac hat bui lo lung Truge khi tién hanh xdy dung phuong trinh hoi
quy, nghién ctru kiém tra su tuong quan gitta hé s6 phan xa khi quyén cua ting kénh anh véi
ndng d6 bui PMa s quan tric. Hé sb twong quan Pearson gitra hé s6 phan xa khi quyén va nong
dd bui tai mat dat duge thé hién trong Bang 3.

Bang 3. Hé sb twong quan Pearson gitra hé s6 phan xa khi quyén va ndng do bui.

Kénh Kénh 1 Kénh 2 Kénh 3 Kénh 4 Kénh 5
N6ng d6 bui 0,865 0,863 0,856 0,815 0,661
Kénh 1
60
“250 ..,..‘
2 [
= '.
9 3""‘ ¢
=30
A
Q-
S 20
an
,(8
z 10
0
0 5 10 , 15 20
Phan xa khi quyén

Hinh 4. D4 thi trong quan giira ndng do bui PMas va gia tri phan xa khi quyén kénh 1.

Nhu vay, hé s0 phan xa khi quyen cua cac kénh va nong do bui quan tric co su tuong
quan kha tot v6i nhau. Dwa vao mdi quan hé gitia ndng do6 bui v01 hé s6 phan xa khi quyén
clia cac kénh anh 1-5, két qua phuong trinh hoi quy va gia tri h¢ s6 xac dinh boi R? va sai s0
RMSE dugc trinh bay trén Bang 3. Két qua cho thay cac phuong trinh déu co gia tri sai sb
RMSE nim trong khoang cho phép va mirc y nghia xac suat phu hop.

Bing 4. Két qua hoi quy giita hé s6 phan xa khi quyén va nong do bui tai mat dat.

STT Kénh 1 Kénh 2 Kénh 3 Kénh 4 Kénh 5 NSE (l:lzg]f)
1 PMas= 13436 +2.4329R, 0,7478 2,6655
2 PMas= 15,640 +2,3295R, 0,7451 2,6801
3 PMas= 15,940 +2,6762R; 0,7319 2,7484
4 PM:s= 17,439 +3,0987R4 0,6641 3,0766
5  PMus= 16,365 L 41141, 04373 3,9819
6 PMas= 13,2664 +2,6277R;  —0,1871R> 0,7479 2,6655
7 PMas= 133276  +2,5648R, —0,1480R; 0,7479 2,6653
8  PMas= 11,7159  +4,4579R, ~2,7971R4 0,7709 2,5410
9  PMas= 11,7696  +2,2091R; +07105Rs  0.7546 2,6298
10 PMas= 15,6570 +3,0258R;  —0,8116Rs 0,7458 2,6762
11 PMus= 15,5774 +5,2458R, —4,1752R4 0,7830 2,4725

12 PMas= 12,9128 +2,0466R> +0,9824Rs 07590 2,6058
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STT Kénh 1 Kénh 2 Kénh 3 Kénh 4 Kénh 5 NSE (1:2:1{3)
13 PMas= 15,7403 +7,5471R;  —5,9820R4 0,7821 2,4778
14 PMas= 12,4026 +2,2865R; +12163Rs 07546 2,6294
15 PMas= 12,1114 +24811Rs  +1,6969Rs 07121 2,8482
16  PMas= 13,3839 +2,55016R:  +0,0859R,  —0,1775R; 0,7479 2,6653
17 PMas= 16,9756  —1,5522R;  +6,9210R; — 4,4454R4 0,7838 2,4679
18  PMas= 16,0894 —5.9924R,  +7,5537R; +1,7881Rs 07641 2,5781
19 PMas= 13,5310 +2,1777R +4,9418Rs  —5,7274R4 0,7935 2,4120
20 PMas= 12,0640  +1,1003R; +1,1611R; +0,9474Rs 07565 2,6196
21 PMas= 11,8524  +4,5626R; ~29041Rs  —0,0863Rs  0.7709 2,5406
22 PMas= 15,4658 +2,9520R,  +4,1121R;  —5 9423R4 0,7953 2,4015
23 PMas= 12,8563 +1,8442R;  +0,2297R; +1,0010Rs 07591 2,6055
24 PMas= 14,6351 +4,8799R, ~3,7922R; +03415R; 07844 2,4648
25 PMas= 13,7063 +6,7071Rs  —52290Rs +0,7081Rs  0.7890 2,4383
26 PMas= 15,5114 —0.0503R;  +3,0111R;  +4,1035R; —5,9474R, 0,7953 2,4014
27  PMas= 16,5098 —6,5163R;  +8,5456R,  —0,5791R; +1,8115R; 07644 2,5764
28 PMas= 18,6659 —7,4214R; +11,8592R, ~4,0050R; +13034Rs  0.7921 2,4202
29 PMas= 132150  +1,8338R, +50786Rs  —55214Rs  +02314Rs  0.7940 2,4094
30 PMas= 14,3986 +2,5013R,  +4,1785R;  —5,5378Rs +0,386I1Rs  0-7971 23912
31 PMhs= 17,0283 —47685R; +7.3865R,  +34744R; —53804Rs +09966Rs  0:7999 2,3745

Trong d6 phuong trinh s6 31 cho két qua hé s6 hiéu qua mo hinh NSE = 0,7999 (16n hon
0,75) 16n nhat, cho thay hi€u qua mo hinh tot. Nghién ctru cling xem xét cac thong so6 cua md
hinh phuong trinh (31) trong Bang 5.

Bang 5. Bang thong ké hdi quy.

R

R2

R? hi¢u chinh

Sai s0 chuan

0,894376262

0,799908898

0,688747174

3,065422667

D6 bién dong ctia md hinh phuong trinh (31) duoc thé hién trong Bang 6.

Béng 6. Bang ANOVA.
df SS MS F Significance F
Hoi quy 5 338,0928526 67,61857 7,1959023 0,005676898
Du 84,57134517 9,396816
Tong 14 422,6641977

Trén co s& d6, phwong trinh (31) duge sir dung dé thanh 1ap ban dd phan b bui PMa s
cho khu vuc ndi thanh ctia Tp. HCM. Phuong trinh nay dugc vi€t nhu sau:
PM,5= 17,0283 — 4,7685R + 7,3865R> + 3,4744R3 — 5,3804R4 + 0,9966R5

3.2. Panh gia no”‘ng do bui PM> s khu vuc nghién ciru tai mot s6 thoi diém giai doan 2015-
2020

Néng do pui PM, s trén khu vue ndi thanh TP. HCM tai mot s6 thoi diém giai doan 2015—
2020 duogc thé hién trén Hinh 3.
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Qua céc thoi diém khac nhau, két qua cho thay bui PMa s khong phan bd diém ma phéan
b theo dién rong. Pong thoi, két qua bui dugce ghi nhan trong khoang thoi gian tir 9 dén 10
gio sang va ndng do bui trung binh ndm & mirc cao (phan 16n tai cac thoi diém ghi nhan, nong
d6 bui déu trén 30 pg/m?). Thanh phd H6 Chi Minh hién c6 trén 8 triéu phuong tién giao
thong (2019) v6i mat do 1on, la mot ngudn tao ra lwong 16n bui PMas. Pong thoi, do khéi
lwong rat nho nén buyi chiu anh huong béi gié, do d6 nd phan bd & dién rong trén toan khu
vuc. Diéu nay ciing duoc thé hién trong nghién ctru [2 1] cho dia ban thanh phd H) Chi Minh,
dugc giai thich do hoat dong giao thong trén cac tuyén duong chinh, dic biét vao gio cao
diém va mat do cac co s¢ ha tang 16n. [22] nghién ctru tai thanh phd Ha Noi ciing cho két
qua cao trong khoang tir 6 dén 10 gid véi su dong gop tur ngudn cuc bo.

Bén db phén b6 bui vao ngay 31/10/2018 cho thdy lwong bui vao thoi diém nay nim ¢
murc thip, co thé giai thich do vira két thiic miia mwa nén mot phan 16n bui theo nuwdc mua
ling dong xudng bé mit dit, ham luwong bui tap trung & mirc 38 pg/m?. Cac thoi diém ghi
nhan dugc vao thang 1 ¢ cac nim déu cho thiy néng do bui & muc cao: két qua ngay
24/01/2015, néng d06 bui PM> s cao trén toan khu vuc nghién ctru, tir trén 40 ug/m? 1én dén
gan 50 pg/m?, trong d6 phd bién nhat nam trong khoang 4243 pg/m?. Piéu nay duoc thé
hién tuong tu trong ket qua ngay 11/01/2016 va ngay 19/01/2019. Trong khi do, mét 5O thoi
diém ghi nhan vao cudi thang 3, ndng do bui PMy.s ndm & muc thap hon: ngay 29/03/2015
(ndng d6 bui ndm dudi mic 30 ug/m3) va 26/03/2020 (ndng do bui vao khoang 35 pg/m?).

Tai céc thoi diém ghi nhan duoc, néng do bui co6 su phan bd khac nhau gitra cac khu vuc
trén dia ban thanh phd. Cac khu vuc thudng xuyén ghi nhan két qua ndng d6 bui cao hon cac
khu vuce khac bao gdm: khu vuc Binh Chanh, Hoc Mén, khu vuc giap Cu Chi (phia Bic), con
khu vuc phia Nam—giap voi Can Gio, ¢6 ndng do thap hon.

4. Két luin

Nghién ctru dé thyc hién xay dung ban d6 phéan b bui PMy s trén dia ban Tp. HCM tai
mot sd thoi diém tir nam 2015-2020. Két qua cho thay, hé s6 phan xa khi quyén tir anh vé
tinh twong quan tot voi gid tri bui do tir qua trinh quan tric, ¢ 4 trong sd 5 cap bién ¢ hé s6
tuong quan trén 0.8. Trén co s¢ do, nghién ctru da xay dung phuong trinh hdi quy dé ude
tinh lwong bui v&i phuong trinh tot nhét 1a phuong trinh 5 bién véi hé s6 R? = 0,7999 va gia
tri sai s6 RMSE = 2,3745 pg/m?3. Tir dit liéu khong gian, nghién ctru da chi ra byi PM s phan
b6 theo dién rong, trong d6 néng d6 bui ghi nhan dugc tai cac thoi diém phén 16n déu nam &
muc cao, dic biét tai cac thoi diém roi vao thang 1. Khu vuc phia Bic va Tdy Bic thuong
xuyén ghi nhan dugc 6 nhiém bui PM, s cao, trong khi khu vuc phia Nam va Dong Nam it 6
nhiém hon.

Cic tir viét tit

AQOD Aerosol Optical Depth (B§ day quang hoc sol khi)
AOT Aerosol Optical Thickness (P9 day quang hoc sol khi)
DOS Dark Object Subtraction (Trir ddi twong t6i)

PM Particular matter

STT S6 thir tu

Tp. HCM Thanh phé H6 Chi Minh

Pong goép cia tac gia: T.Q.T., N.P.H., D.N.K. dong gop trong viéc thiét ké nghién ciru va
viét ban thao. T.Q.T. dong gbp trong viéc thu thap dit liéu, tinh toan va phan tich két qua.
Loi cam on: Nghién ctru dugc tai tro bdi Truong Pai hoc Khoa hoc Ty nhién, PHQG-HCM
thong qua dé tai co ma s6 T2019-31. Bén canh d6, nhém tac gia giri 101 cam on dén nhém
nghién ctru cia PGS.TS. T6 Thi Hién cong tac tai Truong PH KHTN, PHQG-HCM di cung
cép sb liéu bui PMy 5 thuc do dé thuc hién nghién clru nay.
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Loi cam doan: Tap thé tic gia cam doan bai béo niy 13 cong trinh nghién ciru cta tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhiing nghién cuu trudc day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Evaluating the distribution of PM:;s in Ho Chi Minh City using
remote sensing technology—some initial results
Tran Quang Tral, Nguyen Phuc Hieu?, Dao Nguyen Khoi'"
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Abstract: Recently, air pollution from fine particulate matter (PM25) becomes one of the
biggest environmental problems in urban areas of developing countries, including Vietnam.
Ho Chi Minh City, the economic center of Vietnam accounting for 23% of the country’s
GDP (2019), has suffered from poor air quality due to recent growth in the industrial sector
and vehicle emissions. The objective of this study was to assess the spatial distribution of
PM: 5 concentration in Ho Chi Minh City in the period 2015-2020 using LANDSAT 8
OLI/TIRS data. In this study, atmosphere reflection value derived from satellite images and
in—situ measured PM; 5 data were used to set a regression and correlation models to compute
the PM> s concentration for the study area. The models showed a good performance in
calculating PM, s concentration with R? > 0.79 and RMSE = 2.3745 pg/m3. On this basis,
the spatial distribution of PM> 5 concentration was established to evaluate its distribution
characteristic and identify the areas with high air pollution. The results will provide useful
information for policymakers in local air quality management.

Keywords: PM s; Air pollution; Landsat 8; Ho Chi Minh City; Remote sensing.



