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Tém tit: O nhidm khong khi 1a mot trong nhitng van d& moi truong dang duoc cha ¥ quan tim
hién nay, dac biét la cac khu d6 thi. Cac mo6 hinh toan hoc va cac phuong phép ndi suy dugc str
dung rong rdi trong xdy dung ban d6 6 nhiém khong khi. Tuy nhién, cac phucmg phép nay bi han
ché boi s6 lwong dit liéu mat dat, dong thoi phy thude nhleu vao céac yéu t6 khi tugng Va mat dém,
doi hoi dir liéu dAu vao kha phirc tap. D& tai nay da tiép can theo hudng cong nghé vién tham dé
gidm sat thanh phan bui PM10 tir anh vé tinh Landsat. Phwong phap thyc hién cua dé tai thé hién
qua quy trinh xtr 1y anh v¢ tinh, tinh toan gia tri d¢ day quang hoc sol khi (AOT) tren anh. Sau do
thuc hién phan tich twong quan, hdi quy gura gia tri AOT tinh toan trén anh va nong do PMlO do
tai c4c tram quan tric mat dat dé tim ham hdi quy t6t nhat, cudi ciing tinh toan phan bo ndng do
PMI0 trén anh. Két qua cho thdy c6 sy twong quan tot nhit trén ham hoi quy phi tuyén dang da
thirc bac 2. Phan bd ndng d6 PM10 cao duoc phat hién trén cac diém giao 16 va truc 1 giao thong,
khu cong nghlep va cac khu vuc co cong trinh xay dyng. Nghién ciru nay l1a budce dau thir nghlem
ching minh ring phwong phap vién tham c¢6 thé duge xem nhu mét céng cu hitu ich, kinh té hd trg
giam sat moi truong khong khi & cac thanh phé.

Tir khéa: Do day quang hoc AOT, 6 nhiém khong khi, PM10, vién tham.

1. Mé dau

X4 hoi ngdy cang phat trién, cong nghiép
hoéa - hién dai héa dién ra manh m&, nhiéu khu
cong nghiép, khu ché xuét moc 1én, va hé qua Ia
vin d& 6 nhiém moi trudng noéi chung va 6
nhiém khong khi néi riéng ngdy cang nghiém
trong & nudc ta. Sy gia ting qua mic ndng do
cac chat thai trong khoéng khi nhu CO,, SO,
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NOy, PM10... dang ngay mét de doa dén strc
khoe con nguoi.

O Viét Nam, da c6 nhiéu nghién ctru thyc
hién trong linh vyc 6 nhiém khong khi nhu
d4nh gia tinh hinh 6 nhiém khong khi cho cic
d6 thi 16n Ha Noi, thanh phé H6 Chi Minh
(TPHCM), Pa Néng, Can Tho... Cac nghién
clru tap trung vao phén tich thong ké tir ngudn
s6 do khi tuong va 6 nhidm khong khi dugc
quan sat tai cac tram mat dat. Dua vao sé do
nay va phan bd khong gian, cac chit 6 nhidm
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khong khi dugc wée tinh va thé hién qua cac mod
hinh toan phat tan hodc phuong phap ndi suy.
D6 chinh x4c ctua phwong phap phu thudc rat
160 vao sb lugng va vi tri cac tram quan tric. S6
luong cic tram do cang day dic thi két qua
cang chinh xac. Tuy nhién, chi phi cho viéc xay
dung cac tram quan tric rat dat nén diéu nay
khong kha thi. Va déi véi khu vuc db thi c6 do
nham kha gb ghé do do cao cong trinh nén
phuong phép ndi suy s€ khong phan anh diung
thuc té.

Trong khi d6, anh vé tinh cho biét thong tin
trén toan khu vyc nghién ciu theo cau tric
mang ludi lién tuc cua céc pixel k& nhau. Mbi
pixel dugc vi nhu 1a mét tram quan tric, do d6
s6 diém tir anh vé tinh s& rat day ddc hon nhiéu
s0 v6i cdc tram do mat dat. Két qua phan tich
anh v¢ tinh s€ cho cic gid tri 6 nhiém thé hién
trén tung pixel tuy thudc vao do phén gidi anh
va trén toan viing ddng thdi vao cling thoi diém
quan sat, ma v6i diéu kién va kha ning cua thiét
bi va tram do mat dat hién tai khong thé nao dat
duoc [1].

Trén thé gidi, da timg c6 nhitng nghién ciru
xdc dinh do day quang hoc sol khi (AOT -
Aerosol Optical Thickness) tor 4nh v¢ tinh
Landsat TM/ETM+, ASTER, SPOT, ALOS,
IRS, MODIS... Kaufman va cong su (1990) [2]
da phat trién thudt todn xdc dinh AOT theo su
khic biét ciia thanh phan bic xa hudng 1én,
duoc ghi nhén boi vé tinh, gitra mt ngay troi 10
trong (khong 6 nhiém) va mot ngdy mi suong
(c6 6 nhidm). Phuong phédp nay gia dinh ring
phan xa bé mit giira ngay rd trong va ngay mi
suong khong thay ddi. Retalis (1998) [3] va
Retalis cung cong su (1999) [4] ching minh
rang viéc danh gid 6 nhiém khong khi & Athens
c6 thé dat dugc bé‘ing céch st dung kénh 1 cua
Landsat TM bang tinh twong quan AOT véi cic

chit 6 nhidm khéng khi dugc thu thap.
Hadjimitsis va Clayton (2009) [5] da phit trién
modt phuwong phap két hop nguyén Iy Trir dbi
tuong den (DOS - Darkest Object Subtraction)
va phuong trinh truyén buc xa dé tinh gid trj
AQOT cho céc kénh 1 va 2 cua Landsat TM.
Phuong phdp nay xem xét cdc gia tri phan xa
thuc coa cdc d6i tugng den thu thép trén thyc
dia va cic thong s khi quyén nhu ham sé pha
tan xa don cua sol khi, albedo tan xa don va su
hép thu hoi nudc. Hadjimitsis (2009a) [6] s
dung phuong phap méi dé xic dinh AOT thong
qua viéc sit dung hiéu chinh khi quyén bang
pixel t6i nhat trén khu vuc sin bay London
Heathrow & Anh va khu vuc sin bay Pafos tai
Sip. Hadjimitsis (2009b) [7] da phat trién mot
phuong phip xic dinh AOT théng qua viéc ap
dung cic cdng cu tuong phan (gid tri tuong
phan cuc dai), tinh todn truyén buc xa va “dau
vét” ciia pixel t6i nhat thich hgp cho anh
Landsat, SPOT va anh d6 phan giai cao nhu
IKONOS va Quickbird.

Bai bdo nay trinh bay két qua nghién ciru
kha nang phat hién thanh phan bui PM10 trong
khong khi tir cong nghé vién tham trén khu vuc
do thi, dua trén céc tuong quan, hdi quy giita
gia tri AOT tinh toan trén anh va s6 do mat dat
tir tram quan tric. Qua d6 thanh lap ban d6
phan bd 6 nhiém byi nham hd trg cong tic quan
tric mat dat. Khu vuc ap dung 1a ndi thanh TP.
HCM.

2. Hién trang cong tic quan tric méi truong
khong khi tai TP. HCM

Thanh phé H6 Chi Minh la db thi c6 mat d¢
dén sb cao va toc d6 d6 thi héa nhanh. Cac hoat
dong cong nghiép, giao thdng va nhan sinh da
gdy ra tinh trang 6 nhiém méi truong dét, nudc
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va khong khi ngay cang dang bao dong, giy
anh huong dén sirc khoe nguoi dan va nang suit
lao dong. Py sé& 1a truong hop dién hinh thich
hop cho nghién ctru. Tuy nhién, do cdc tram
quan tric mat dat chi tap trung ¢ khu vuc giira,
vi vdy nghién ctru chi gi6i han ¢ phan phia Béc,
tap trung phan tich khu giira, bao gdbm 13 quan
ndi thanh, 6 quin méi va huyén Binh Chénh,
Héce Mon.

Giai doan 2000-2002, TP. HCM da thiét lap
duoc 9 tram quan tric cht luong khong khi tu
dong va da di vao hoat dong tr nam 2003.
Nhung chi dugc vai nam dau sau lép dat hé
thdng tram nay da khong con hoat dong thudng
xuyén vi thiéu cong tic duy tu, vi vay sd do
khong con lién tuc, trong dé cic chi tiéu quan
tric cling khong day du, cu thé dén nam 2009,
chi con 1 tram quan tric 12 ¢6 sb do cua chi tiéu
PMI10 Ia tram Thao Cim Vién. Bén canh do,
TPHCM ciing ¢6 mang luéi diém do tir tram
quan trac chat lugng khong khi ban tu dong véi
6 diém quan tric 3 lan/ngdy, dugc thu mau 10
ngay trong thdng. Hién nay, viéc phan 4nh tinh
hinh chét lwong méi truong khong khi toan
thanh ph6 hau hét déu dua vao sé do quan tric
tir cdc tram ban ty dong. S6 do tir céc tram mat
dat ¢6 wu diém 12 do lién tuc va nhiéu lan trong
ngdy, tuy nhién ching c6 han ché 1a phan anh
phan b6 khong gian cho toan khu vuc khong
chinh xac [1].

3. Phwong phap nghién ciru

Cac by cam bién trén vé tinh vién thim
quang hoc ghi nhan thong tin mat dét tir cdc gid
tri birc xa 12 ngudn nang cua Mit trdi di qua 16p
khi quyén day 2 lan. Sy bién doi ning lwong

birc xa mat troi trong khi quyén 1a tdn xa va hap
thu séng dién tir boi cdc thanh phan khi quyén
va cdc hat lo limg. T4n xa khi quyén giy nén
hién tugng suong mil trén anh vién tham, lam
giam d¢ twong phan va d6 sic nét cua hinh anh.
Qud trinh nay dién ra trong dai phd nhin thy
dén can hong ngoai. Vi vay, cic anh vién thim
trong dai phd nay s& dugc su dung, kiém
nghiém, dé tim ra mbi quan h¢ véi céc hat lo
Itng kich thudc < 10pum hay con goi 1a PM10.

Khi str dung k¥ thuat vién thdm va dir liéu
mit dat dé 1ap ban dd phan bé PMI0 trén khu
do thi, diéu quan trong dau tién 1a Iya chon
phuong phap phat hién PM10. Phuong phédp
dugc phdt trién boi Sifakis va Deschamps
(1992) [8], d6 1a can xdc dinh do day quang hoc
sol khi AOT tir 4nh v¢ tinh. D§ day quang hoc
(OT - Optical thickness) la thudc do su truyén
xa (transmittance) cda mot cot khong khi theo
chiéu thé“ing dang trén don vi dién tich mat cit
ngang. Do truyén xa quan hé nguge véi OT cua
khi quyén. OT 16n nghia 1a truyén xa qua khi
quyén it. P9 truyén xa cta khi quyén c6 gia tri
tir 0 dén 1, trong d6 O twong @ng v4i mot bau
khong khi hoan toan m¢ duc va 1 twong Ung
v6i mot bau khoéng khi hoan toan trong sudt.
OT la két qua cua hiéu g két hop cua sy tin
xa va hap thy theo chiéu thang dtmg, giy ra chu
yéu bdi cac sol khi va phéan tir khong khi. OT
chi do cac sol khi tao ra dugc goi la AOT.

Phan tich hdi quy duoc sir dung trong dé tai
nhim nghién ctru mdi quan hé giita ndng do
PM10 do truc tiép tai cic tram quan tric mat
dét tu dong vai gia tri AOT duogc tinh toan trén
anh vién tham nham tim ra ham hoi quy t6t nhat
dé noi suy tinh toan, mo phong phan bb khong
gian ndng d6 PM10 trén khu vyc nghién ciu.
So d6 quy trinh nghién ciru thé hién trén hinh 1.
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Anh vién tham ngay sach Anh vién tham ngay 6 nhidm
(21/2/1996) (16/2/2003)
\4
Hiéu chinh hinh hoc Hiéu chinh hinh hoc
A\ 4
Hiéu chinh birc xa Hiéu chinh burc xa
(DN > Bj3->Phan xa) (DN > B3->Phén xa)

o S do tram mat dat nc“)ng d6 PM10
Céc thuat toan bién doi

A\ 4
Tinh AOT Phan tich thong ké ndng do
(phan xa > AOT) PM10 véi timg kénh anh
Céc ham hdi quy PM10

Ban dd nong do PM10

Hinh 1. Quy trinh xdy dyung ban db phan bd ndng do bui PM10

3.1. Chuyén doi gid tri DN sang gid tri phan xa thién dinh Mt trdi (z= radians(90° — géc d6 cao
2 Mt trovi).
7B, d
p=T M) -
E, cos(z) 3.2. Xdc dinh AOT

Trong d6, p;: gid tri phan xa trén vé tinh d6i
v6i budc séng A, khong c6 don vi; d: khoang
cach gitra Trai dat va Mat troi, theo don vi thién AT =T;-Ty=1In[ -
van; E,: d6 chiéu sang ctia khi quyén tang trén 72(P)
tor Mat troi trung binh (W.m™ um'l); z: gbc

Gia tri AOT duogc xac dinh theo cong thirc [8]:
71 (P)

] (2)
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Trong do, At 1a d6 day quang hoc sol khi
AOT, 14 la OT ngay sach; T; 1a OT ngay o
nhiém; oy (p) 1a D léch chuan cua phan xa
ngay sach; @5 () 1a Do 1éch chuan cta phan xa
ngay 6 nhiém.

Vi OT ngay sach sip xi bang 0 do khong
¢6 hoidc ¢o rat it cac thanh phan 6 nhidm, khi d6
T4 = 0 cong thuc trén trd thanh:

a1 (P)
AT =1, = ln[ﬂ_2 [p]] 3)
Hay 75 = ln[:rg [F"]] chi con lai thanh phén

T, va d6 ciling 1a AOT trén anh ngdy 6 nhiém.
3.3. Phan tich twong quan va hoi quy

Dit lidu vién tham duogc sir dung cho nghién
ciu 13 anh vién tham vé tinh Landsat/ETM+
ngay thu nhan la 21/2/1996 va 16/2/2003 chup
vao lic 10h sdng trén khu vuc nghién ctu (hinh
2). Py 1a nguén anh dugc phép sir dung mién
phi tir t& chitc USGS — Cuc Khao sét Dia chat
M§. Kha ndng c6 anh tuy theo hién trang kho
luu trit va d6 may mi che phi trén anh. Png
thoi, theo Kaufman et al. (1990) [2] théng tin

trén anh vé tinh cho biét ngay khong 6 nhiém
(ngay sach) l1a ngay troi o trong va ngay c6 0
nhiém 12 ngay mi swong.

Dé thir nghiém nghién ctru, nhém tic gia da
chon lya 2 anh nay véi ly do: (1) Nam 1996 la
thoi gian phat trién cong nghiép chura manh, cic
hoat dong giao thong cling nhu cdng trinh xay
dung chua nhiéu, do d6 tinh hinh 6 nhiém
khong khi & TP. HCM chua dang bao dong va
ngay khong 6 nhiém dé x4c dinh; (2) Nam 2003
la nam tht hai sau khi lip dat cdc tram quan
tric tu dong mat dat da di vao hoat dong on
dinh. Qua khao sdt chudi sb liéu tir nam 2002
dén 2011, nhém tic gia nhan thdy chi nim 2003
1a ¢6 s6 do twong dbi tdt, cdc nim sau d6, s6 do
lién tuc khong duogc ghi nhan diy du do cic
thiét bi thiéu cong téc bao tri va dan dan bj hu
hong cho dén nay.

Tir d6, nhém téc gia dd quyét dinh chon anh
ngay 21/2/1996 dugc dung nhu anh ngay sach
vi cdc diéu kién trén anh kha tt, khong suong
mil va anh tha hai chup ngay 16/2/2003 1a thoi
gian c6 s6 do PM10 dong thoi trén mat dat voi
cac gid tri  nhiém duoc quan sat tai cic tram ty
dong (Bang 1).

(b) 16/2/2003

Hinh 2. Anh vé tinh Landsat/ETM" khu vuc nghién cuu.
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Bang 1. Tap s liéu dung dé tinh trong quan

Tén tram PM10 Do day quang hoc (AOT)
(um/m®)  Kénh 1 Kénh 2 Kénh 3 Kénh 4

(A=0,45-0,515  (A=0,525-0,605  (A=0,63-0,69 (A=0,75-0,90 um)
pm) pm) pm)

DOSTE 191.9 3,367427 2,952554 2,506986 1,966618

Tan Son Hoa 104.6 1,253478 1,146378 1,586168 Nhiéu

Binh Chéanh 86.4 2,367428 2,396250 2,483363 3,020971

Quén 2 10.2 Nhidu Nhidu Nhidu 1,050158

Théng Nhét 41.3 1,813138 1,299338 Nhiéu 2,267648

Z00 39.5 1,464338 1,748428 1,653118 1,869708

Gi4 tri AOT lan luot duge tinh todn cho 4
kénh anh ngay 16/2/2003. Sau dé, tai cdc diém
c6 tram do tu dong mat dat, néng do6 PM10 do
déng thoi vao ldc 10h trén tit ca cdc tram duoc
trich xuét dé tinh twong quan. Tram do ty dong
mit ¢t & TPHCM hién c6 9 tram, tuy nhién s6
do lién tuc khong dugc ghi nhan day du. Qua
khéo sét chudi sb liéu do vao ngay thu anh vé
tinh 16/2/2003, nhém nghién ctru chi phét hién
duoc 6 tram c6 s6 do vao lic 10h (bang 1).

Viéc tinh twong quan trong nghién ctru
nhim tim ham hdi quy t&t nhit cho qué trinh
tinh toan biéu dién phan bd ndng d6 bui PM10
trén anh vé tinh. S4 do trén anh v¢ tinh la gié tri
AOT dugc tinh tuong quan véi sd do nong do
bui quan tric tai mat dat. Gia tri AOT trén anh
duoc xem nhu 14 bién doc lap (x), néng do bui
PM10 thyc do la bién phu thudc (y) trong phan
tich hoi quy dé tim ra hé s6 thyc nghiém.

Phan mém MS Excel duoc sit dung cho qué
trinh tinh toan va phan tich twong quan héi quy.
Do thi diém duoc st dung dé biéu dién mébi lién
hé giita ndng d6 bui PM10 va gia tri phan xa
phd cta timg kénh anh. Qua trinh tinh toan
dugc thir nghiém bao gdém truong hop tuyén
tinh va phi tuyén.

Céc hinh 3a, 3b, 3c, 3d 1a két qua tim kiém
tuong quan dé tim ham hoi quy pht hop nhat
trén timg kénh anh. Tinh toan cic ham héi quy

tuyén tinh va phi tuyén dugc sir dung trén cing
tap sO liéu mau. Trong cic dang ham khéo sat
cho thay ham da thtrc bac 2 ¢ hé sé do chat R
t6t nhat (R’=0,94) (bang 2). Thir ham hdi quy
da thirc bac 2 cho ting kénh anh tir dai séng
xanh lam dén dai séng cin hong ngoai, ta tim
thdy ring truong hop kénh 1 thudc dai séng
xanh lam va kénh 2 thudc dai séng xanh luc c6
ham héi quy da thirc bac 2 voi hé s6 twong quan
va d6 chit cao (bang 3). Trong d6 ham hdi quy
gifta gia tri PM10 véi AOT & kénh 2 1a tot nhat
(R=0,97 va R’=0,94), ké dén 1a kénh 1 (R=0,89
va R’=0,94). O kénh 3 (thudc dai séng do) co
dén 2 vi tri tuong Gng 2 tram c6 gia tri AOT bi
nhiéu khong tim duoc gia tri, do do s6 mau dé
tinh toan ham hoi quy it (chi 4 diém) nén khong
tim dugc ham twong quan phu hgp. Truong hop
kénh 4 (thudc dai séng can h6ng ngoai), gia tri
néng d6 PM 10 do tai cac tram quan tric mat dét
va gia tri AOT tinh toan trén anh c6 sy tuong
quan khong dat véi ca ham hodi quy tuyén tinh
va phi tuyén (hinh 3)

Qua céc két qua trén, nghién ctru da chon
ham hdi quy da thirc bac 2 cia ndng d6 PM10
tai cac tram do mat dat voi AOT ¢ Kénh 2 dé
wéc tinh phan bd néng d6 PM10 cho khu vuc
n6i thanh thanh phé H6 Chi Minh. it gid tri
ndéng do PM10 12 y, gid tri AOT la x, ham hoi
quy két qua s& c6 dang sau:

y=117,2x> — 420,3x + 413,6 (4)
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Béng 2. Céc dang ham hdi quy khao sit cho truong

hop kénh 2 dai s6ng xanh luc

Bang 3. Ham hoi quy da thirc bac 2 va cic hé sd R,

R’ cuia tirng kénh anh

Dang ham hdi quy R Kénh Ham hodi quy R R
y =56,93x - 15,91 0,48 1 y=66,61x~2533x+2939 094 0,89
y=1172x>-4203x +413,6 0,94
y =27,31e"** 0,39 2 y=117,2x"-4203x+413,6 0,97 0,94
y =94,49In(x) + 37.67 0,37 3 y = 16255 - 6606.x + 6506 0,88 0,77
y = 46,15x"*” 0.29
4 y=80,37x>—4129x+597,1 0,19 0,04
300 - 300 . -
y=66.61x%-253.3x +293.9 y=117.2x2 -420.3x + 413.6
= 250 R*=0.885 250 R*=0.936
£ z
@ 200 % 200
- =
a 150 f <= 150 /‘
= =
w0 —@ * = 100 ¥ /’/
50 ’ . 50 . w
0 0
1 1.5 2A0T 2.5 3.5 1 1.5 2A0T 2.5 3 3.5
(a) Kénh 1 (b) Kénh2
300 - 300 - -
y=1625x% -6606.x + 6506 y=80.37x2-412.9x +597.1
R*=0.773 R*=0.038
I_.-2.200 . ?E 250
EIUU x % % 200 ®
=0 o 150
—
E-log ] 1.5 \ 2 / 2.5 3.5 E 100 \_//.
=200 50 ’ ‘
=300 0
AOT 1 1.5 2 AOT 2.5 3 3.5
(c) Kénh3 (d) Kénh4

Hinh 3. Céc duong biéu din ham hdi quy da thirc bac 2 thé hi¢n twong quan
gitra nong do PM10 véi AOT cua tirng kénh anh.
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Béng 4. N@)ng d6 PM10 tinh toan va thuc do tai cac tram quan tréc

) Nong d6 PM10 tinh todn Nong d6 PM10 thuc do o
Tén tram (g J (1g /m’) Sai s0 tuyét doi
DOSTE 195 191,9 3,1
Téan Son Hoa 86 104,6 18,6
Binh Chanh 80 86,4 6,4
Thong Nhét 65.5 41,3 24,2
Thao Cam Vién 37 39,5 2,5
Sai s6 RMSE 13,92

3.4. Banh gia sai 6 tinh no”‘ng do bui twr anh vé
tinh

Sai s6 trung binh toan phwong (RMSE)
duoc tinh toan cho néng d6 bui PM10 do tai cac
tram quan tric so v6i nong do bui PM10 duoc
tinh toan trén anh vé tinh dé ching minh tinh
hiéu qua cta phuong phép.

1 T
st = [F32.—o0

&)

Trong d6: N: sb mau duoc ldy; F;: gia tri
PM10 dugc tinh todn trén anh; O;: gia tri do
duoc tai cac tram quan tréc tu dong.

Béng 4 thé hién két qua tinh sai sd, voi sai
sO tuyét ddi 1a d6 chénh giita ndng d6 PM10 tai
ting tram quan tric thyuc t& va ndong d6 PM10
twong Ung tinh toan trén anh v¢ tinh Landsat.
Sai sb trung binh toan phuong RMSE dugc xic
dinh theo cong thuc (5) voi s6 mau N 12 5 tram
quan trac.

3. Két qua va thao luan

Ban d6 phan bd khong gian néng do bui
PM10 theo anh Landsat ngay 16/2/2003 duoc
thanh 13p cho khu vuyc giita cia TPHCM (hinh
4). Pay la anh thé hién méi truong khong khi
vao luc 10h sang 1a gid cac phuong tién giao
thong va cac nha may da di vao hoat dong, cac
xe tai cling dugc phép luu thong trong khu vuc
ndi thanh.

Két qua trén ban dd cho thiy phan b céc
dudng dong muc gia tri PM10 déu c6 hinh dang
cuc bd va pht tan nhiéu hudng. Diéu nay duoc
giai thich nhu sau: Cic qud trinh phét tdn cic
chat lo ling trong khong khi con chiu tic dong
cua gi6, nhung khu vyc ngi thanh c6 d6 nham
khé 16n do c6 nhiéu toa nha san sét véi do cao
khac nhau, vi vay gié thinh hanh theo mua
khong tac dong nhiéu & khu vuc ndi thanh, ma
chi ¢6 “gié quan”. Pic diém cia gi6 nay 1a thoi
theo nhiéu hudng dudi tic dong cia cic ludng
di chuyén cta phuong tién giao thong ciing nhur
cdc qua trinh thai nhiét tr hoat dong nhan sinh.

Nhin chung trén toan khu vyc cic vung cé
gid tri PM10 cao phén bé tap trung tai cic diém
giao 10 ndi thanh, cic truc 10 giao thong, khu
cong nghiép va cdac khu vuc dan cu cé cong
trinh xdy dung, cu thé nhu: Nga tu Thu Puc,
Giao 16 gitra Tinh 16 10 v6i Quéc 16 1A, Giao
Lo gitra Truong Chinh va Quéc 16 22, Giao 10
Phan Huy ich véi Quang Trung, Giao 16 Ding
Thiic Vinh véi Lé Van Khuong, Giao 16 Au Co
véi Lac Long Quan, Giao 16 Xa Lo Ha Ndi voi
Mai Hitu Tho, Vong xoay Phu Lam, Hoa Binh
(Poan ngang coéng vién vin hoa Dam Sen), Nha
may Xi mang Ha Tién, KCX Linh Trung, KCX
Téan Thuédn, Khu vyc Trung Tam Van Hoéa Go
Vip thé hién trong hinh 5.

Céc khu vuyc c6 gia tri PM10 thép (nhé hon
100pg/m3) phan bd trén cic ving dat nong
nghiép xa céc truc 10 giao thdng, cic viung cé
mat d§ cay xanh cao, vi du : Cac khu vuc thudc
phia Tay, Tay-Bic Binh Chanh; Phia Tay
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huyén Hoc Mén gidp voi Long An; Phia Dong,
bong Nam Quén 9; Khu vuc gitta Quan 12,
huyén Nha Be,...

Trén day la két qua tir xir Iy anh vién tham,
hinh anh phan 4nh hién thyc cua phan bd 6
nhiém bé mat vao ngay thu nhan anh. Do d& tai
khong c6 sb lidu vé& hudng gié nén chua c6 diéu
kién kiém ching cdc két qua nay. Tuy nhién,
anh vé tinh phan anh trung thyc hién trang cua
khu vyc, bén canh d6 phuong phép vién thdm

duoc xay dung dua trén cac co sé khoa hoc cia
cdc qué trinh vat ly. Vi vay, trong diéu kién
khong thé xay dung cac tram quan tric mat dat
day dic duoc (vi 1y do kinh phi dau tu) thi két
qua mo6 phong hi¢n trang byi PM10 tir phuong
phdp vién thdm nay s& giip cho ta biét dwoc
phan b6 cua chiing trén toan khu vuc, hd tro
cong tic quan ly mdi truong hi¢u qua hon va
kinh té hon.

1ae'4|e'o'E

10°500°N—]

106°300°E 106°400°E
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106°500°E.
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L 1 KCNSKCX
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Hinh 4. Phan b6 ndng d6 bui PM10 ndi thanh TPHCM ngay 16/2/2003.
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Hinh 5. M6t s6 vi tri ¢6 ndng d6 PM10 dat trén 300pg/m’.

4. Két luan

Két qua cua nghién ctu da chimg minh
duoc viéc ung dung céng nghé vién thdm sir
dung anh vé tinh két hop sb do miu quan tric
mit dat cho két qua mod phong phan bd khong
gian ndng d6 bui PMI10. Phuong phdp vién
tham cung cép cho ta cai nhin tong quan vé
phan bd ndng d6 6 nhiém trén khu vuc rong
16n. Trong diéu kién cdc tram quan tric tyu dong
thuong xuyén khong con hoat dong, viéc danh
gid tinh hinh & nhiém bui hién nay cia TPHCM
chi dya vao céc diém do ban thudng xuyén véi
chi ¢6 6 diém, khé c6 thé biét dugce tinh hinh 6
nhiém tai moi noi trén toan thanh phd. Pdng
thoi voi viée dau tu cho tram quan tric ty dong
khd tn kém, thi véi uu diém ciia anh vé tinh,
chup anh trén toan khu vuc, véi cic phuong
phdp xtr 1y va tinh todn da duoc kiém nghiém
trén thé gidi nhiéu nam qua, phuong phip cua
nghién ctru nay 12 mot sy bd sung vao cic
phuong phép quan tric dé c6 thé gép phan ddnh

gid tinh hinh 6 nhiém bui cho TPHCM hién
nay. Tuy nhién, han ché ctia nguon anh Landsat
1a chu ky 13p chup anh tai mot vi tri 12 16 ngay.
Qua nghién ctru nay ching toi ciing di biét
thém thong tin kha ndng cua loai &nh MODIS
trong gidm st 6 nhiém khong khi véi vong chu
ky lip chup anh 1a 1 ngay, day la diéu thuan
tién cho viéc quan tric thuong xuyén mdi ngly,
hd tro tét cho quan tric mat dat, nhat 1a vé mat
phan bd khéng gian.
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Abstract: Air pollution is one of the environmental problems which is now being concerned
especially in urban areas. The mathematical model and the interpolation methods are widely
used in building air pollution map. However, these methods are limited by the amount of ground data,
depending on the factors such as meteorological parameters and surface, as well as complicated input
data. This topic was approached by remote sensing technology to monitor PM 10 from Landsat satellite
imagery. The core method is to process satellite image and caculate aerosol optical thickness (AOT) in
the image. Then to peform analysing the correlation and regression between calculated AOT values on
the image and PM10 measured at ground stations to find out the best regression function. Finally,
the spatial distribution of PM10 was calculated for the whole area. The results indicated that the best
correlation was shown in nonlinear regression function in form of second order polynomials. The
distribution of high PM10 concentrations was discovered on intersection points and highway traffic,
industrial zones and constructed areas. This research is primary experiment, proving that remote
sensing method can be an useful, economic tool, supporting monitoring air quality in the cities.

Keywords: Aerosol optical thickness (AOT), air pollution, PM10, remote sensing.



