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TGM TAT

0 nhiém khang khi ca thé gay ra nhiéu van dé stc khae, nhu hen
suyén, ung thur phai, bénh tim va dat quy. Cac nguyén nhan dan dén
o nhiém khang khi bao gdm cac chét gay a nhiém trong khang khi,
cd thé |3 cac hat rén, giot chét lang, hoac khi. Chat gay 6 nhiém
thuremg co ngudn gac tw nhign hodc do con ngudi tao ra. Do da viec
danh gia chét lreng mai treeng nai chung va mai truang khang khi
nai rigng 1a mat van dé cép thigt cdn dugc quan tam va co nhimg
gidi phap xir Iy kip thai. Phuong phép tigp can trong bai bao |3 sir
dung k&t hop vién tham va GIS tinh hé sd trong quan. tir da lap
phueng trinh hdi quy giita chi sd chat lugng khang khi tai cac tram
do va gié tri birc xa cia cac kénh phd trén anh vé tinh Landsat 8.
K&t qua la tim dwge phureng trinh hai quy bac 3 don bign vai he sd
R’=0.511137922. Kiém dinh phuong trinh héi quy bing 4 tram quan
tréc, ket qua dat da chinh xac vai RMSE=2.5.

Tir khaa: Tirang quan - Hai quy; 8 nhigm khang khi; chi sd chét lrgng
khang khi (AQI); GIS, Landsat

ABSTRACT

Air pollution can cause many health problems, such as asthma, lung
cancer, heart disease and stroke. Causes of air pollution include
airborne contaminants, which can be solid particles, liquid droplets, or
gases. Pollutants are often of natural or man-made origin. Therefore,
assessing the quality of the environment in general and the air
environment in particular is an urgent issue that needs attention and
timely solutions. The approach in this article is to use a combination of
remote sensing and GIS to calculate the correlation coefficient,
thereby establishing a regression equation between the air quality
index at measuring stations and the radiation value of the spectrum
channels on Landsat 8 satellite images. The result is to find a univariate
third-order linear regression equation with the coefficient
R’=0.511137922. Testing the regression equation with 4 monitoring
stations, the results achieved accuracy with RMSE=2.5.

Key words: Correlation - Regression; air pollution; Air Quality

Index (AQI); GIS; Landsat.

1. GIOI THIEU

O nhiém khéng khi |a trang thai ctia bau khéng khi bi ban hodc
chua cac chat gay hai nhu cac hat bui, khi 6 nhiém, thanh phan héa
hoc déc hai, hay khi thai tur cac hoat dong cdng nghiép, giao thong,
néng nghiép, va sinh hoat ngudi dan. N6 gay ra tac déng xau dén
stic khde con ngudi, dong vat, cay c6i va méi trudng, gay ra cac van
dé vé ho hap, viem phéi, bénh tim mach va ung thu. O nhiém khong
khi tr& thanh mét trong nhimng van dé nghiém trong tai tinh Tién
Giang nam 2019. Tinh hinh nay da &nh hudng dén doi s6ng va stic
khoe ctia nguoi dan trong khu vuc. Tt thang 10/2019 dén nay, mic
d6 6 nhiém khéng khi trong tinh Tién Giang da tang lén muic bao
déng, trong dé chtiyéu la do su gia tdng cac hoat ddng cong nghiép
va giao théng. Theo sé liéu thong ké clda S& Tai nguyén va Moi
truang, chi sé chat lugng khong khi trong khu vuc da vugt qua muc
cho phép va anh hudng dén stic khoe clia ngudi dan.

Ung dung anh vé tinh trong nghién ctu chat lugng khéng khi
da dugc thuyc hién & cac khu vuc véi quy mé, dac trung khac nhau
va da thu dugc mot s6 két qua nhat dinh trong thoi gian ngan va chi
phi th&p. Cac nghién ctu nhu: Ung dung mé hinh héi quy tuyén tinh
trong nghién ctiu phan b6 néng d6 bui PMio trén dia ban cac quan
néi thanh Ha Néi (Doan Hoai Trang et al, 2020); Danh gia su phan bo
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néng do PMas tai khu vuc TP.HCM bang cong nghé vién tham (Tran
Quang Tra et al, 2021); phan tan & nhiém khong khi dua vao vién
tham va d@ liéu mat dat (Abdul Hameed Saleh va Ghada Hasan,
2014).

Bang 1. Cac muic chat lugng khéng khi (TEhg cuc Méi trudng, 2019)

gli(éh::)r?:%I ckl:‘ztr:;i:? Anh huéng stic khée Mau
0-50 Tot Khéng Xanh
Nhém nhay cam, déi khi
51-100 Trung binh | nén gidihan thoigian 8bén | Vang
ngoai.
101-200 kem | Nnom nhay cam nén han | Da
ché thai gian & ngoai. cam
Nhém nhay cdm tranh ra
201-300 Xau ngoai. Nhiing ngudikhacnén | Do
han ché thdi gian & ngoai.
Trén 300 Nguy hai Moi ngudi nén & trong nha. | Nau

Chi s6 chat lugng khéng khi (viét tat la AQI) 1a chi s6 dugc tinh

toan t cac thong s6 quan trac cac chat 6 nhiém trong khong khi
nham cho biét tinh trang chat lugng khong khi va muc dé anh
hudng dén stic khde con ngudi, dugc biéu dién qua mét thang diém
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(Téng cuc méi trudng, 2019). Hién nay c6 5 muc AQI do téng cuc
moi trudng ban hanh dé thé hién tinh trang chat lugng khéng khi
nhu bang sau:

Hinh anh cla Landsat 8 cé d6 phan giai cao, cho phép tach biét
chi ti€t nho va cung cdp théng tin chinh xéac vé su khac biét cla cac
vung dat. Diéu nay rat hu ich cho cac nghién ctu vé bao vé moi
trudng, theo déi nhiing thay ddi dat dai va cac tac dong cta nhan
loai [én maéi trudng tu nhién.

Ky thuat Tuong quan - Hoi quy la phuong phap phan tich dua
trén mai lién hé phu thudc ctia mot bién két qua (bién phu thudc)
vao moét hay nhiéu bién nguyén nhan (bién doc lap). Tuong quan la
mai lién hé gitia hai bién, khi mét bién thay ddi thi bién con lai cling
thay d8i theo mot cach nao dé. Tuong quan c6 thé dugc do bang
hé s6 tuong quan, thudng dugc ky hiéu bang "r". Hé s6 tuong quan
cb gié tri tur -1 dén 1 va cho biét muic dé tuong quan gidia hai bién,
Vi gid tri 0 cho biét khong c6 tuong quan. Hoi quy la mét ky thuat
théng ké dé do va du doan méi quan hé gitra hai bién s6. Hoi quy
duoc st dung dé tim ra méi lién hé gitta mot bién phu thudc va mot
hodc nhiéu bién déc lap. Mét khi mo hinh héi quy dugc xac dinh, né
c6 thé dugc st dung dé du doan gia tri clia bién phu thudc dya trén
gia tri cGa bién déc lap.

2. KHU VUC NGHIEN CUU

Tién Giang thudc DBSCL ¢6 dién tich tu nhién la 2.484,2 km?,
nam trong toa do 105°50’ - 106°45’ @6 kinh Déng va 10°35’ - 10°12’
dé vi Bac. Phia Bac va Bong Bac giap Long An va TP.HCM, phia Tay
giap Pong Thap, phia Nam gidp Bén Tre va Vinh Long, phia Péng
giap bién Ddng. Tién Giang ndm trai doc trén bd Bic séng Tién (mot
nhanh clia séng Mé Kéng) vai chiéu dai 120km.# Theo bao céo cua
S& Tai nguyén va Méi truong Tién Giang, trong nam 2019, chat
luong khong khi & Tién Giang chiu anh hudng bdi nhiéu nguyén
nhan khac nhau, dac biét 1a tir su phat trién kinh té€ va cong nghiép.
Cac thanh phan 6 nhiém khi thai nhu NOy, SO», hat bui PM10 va
PM2.5 déu vugt qua muc cho phép theo quy dinh. Mic do 6 nhiém
nang nhat xay ra tai cac khu vuc tap trung giao théng va céng
nghiép, dic biét la trong cac ngay nang ndng dan dén tinh trang
buic xa nhiét va tang cudng su phat tan cla khi thai. Viéc ap dung

TAN PHUOC

cac bién phap dsi pho va cai thién chat lugng khong khi dang dugc
chinh quyén dia phuong quan tam va trién khai.

PONG BANG SONG CUU LONG

—

Hinh 1. Vi tri tinh Tién Giang & khu vuc DBSCL

3. PHUGNG PHAP NGHIEN CUU

Tu liéu st dung la anh vé tinh Landsat 8 dugc chup vao ngay
21/12/2019. S6 liéu quan trdc ca tinh Tién Giang ndam 2019, trong
d6 c6 téng céng 34 tram do, cac tram do cac thong sé sau: On, Bui
I I1tmg, SO,, NO, CO, O3, PMio, PM2s. Cac tram déu thudc kiu quan
trac téc dong, loai quan trdc la tht cong. DE tinh hé s6 tuong quan,
tac giad st dung 30 tram do, con lai 4 tram do dung dé danh gia do
chinh xac. Cac tram phan bé khéng déu trong khu vuc nghién cuu,
cu thé &8 TP My Tho c6 7 tram do va huyén Cai L3y cling c6 7 tram
do, huyén Chg Gao cé 5 tram, huyén Chau Thanh, Go Cong Tay va
thi xa Go Cong ¢6 3 tram, huyén Go Cong Bong, Cai Bé va huyén Tan
Phudc c6 2 tram. Khi phan tich vi tri cac diém quan tréc, tinh toan
chi s6 NNI thé hién su sdp xép trong khéng gian duoc két qua 0.8
v4i mat do 30 diém/2.484,2 km?, NNI=0.8 cho thay cic diém phan
b6 tuang d6i tap trung, va nhin ban dé cling cé thé thay rdng cac
huyén viing ven rat it diém quan tréc (Cai B&, Tan Phudc). Tuy nhién
su phan bé nay ciing kha ngau nhién (gan 1).

Hinh 2. Phan b clia céc tram quan trac
Trinh ty cac budc dugc thuc hién theo hinh sau day:
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Thu thap dit itu

e Ranh gici $4 lidu quan tric
st g éu g
/ D Bcan s Lt & / / hénh chinh tink / / khang khi /

—

DG véi thong s6 PMas va PMie: Cx la gia tri trung binh 24 gid

« DGi vai théng s6 03: Cx la gia tri I6n nhat trong gia tri trung
binh 1 gi& I6n nhat trong ngay va gia tri trung binh 8 gi& 16n nhat
trong ngay.

Luu y: Khéng tinh toan AQI théng s6 Os khi gia tri trung binh 8
gi¢ 16n nhat trong ngay cao hon 400 pg/m? (lic nay chi tinh toan
AQI d6i vai trung binh 1 gid I6n nhat trong ngay).

- B6i véi thong s6 SO, NO: va CO: Cx gid tri trung binh 1 gid I6n
nhat trong ngay.

Chuyén dbi gii melp | carmt Tiah AQT nedy Bang 2. Cac gié tri BP: d8i vdi cac théng s8 (Téng cuc méi trudng, 2019)
e Gié tri BP: quy dinh déi véi timg thong s&
I ik (Pon vi: pg/m3)
. 05(1h) | 0s(8h) (4] S0, NO, PMio | PMas
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Diinh £i4 6 chinh xde 1ap phurome frinh bt
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L A

Ban dé chat lwonz
khing khi

Hinh 3. Quy trinh thuc hién

Phan tich vi tri cac diém kiém tra danh gia dé chinh xac, véi 4
diém c6 chi s6 Nearest Neighbor Index NNI=0.93 cho thay su phan
b6 cac diém kiém tra nay la ngdu nhién (gan 1).

Véi di liéu anh Landsat, cong cu Raster Caculator trong ArcGIS
dé chuyén déi gia tri s6 nguyén (DN) clia cac kénh anh sang gia tri
thuc clia buic xa dién tir qua cong thic:

LA = MLQcal + AL (1)
Trong doé:
«LA: Gia tri buc xa dién tu tai cdm bién (kénh anh géc duogc tai
xuéng tir USGS);

«ML: Gia tri RADIANCE_MULT_BAND_x

«Qcal: Gia tri s6 trén anh (Digital Number)

+AL: Gia tri RADIANCE_ADD_BAND_x

D& md réng tim kiém cac kénh anh tuong quan, tac gia tinh toan
cac kénh anh ty sé véi cdng cu Raster Calculator trén phan mém
ArcGIS. Vi du muén tao kénh anh ty sé Band1/Band2 thi ci phéap
nhap Float(Band1) / Float(Band2).

Tinh toan chi s6 chat lugng khéng khi AQI (Air Quality Index) tur
dir liéu thu thap tai cac tram quan trac bao gém: SO, NO-, CO, Os,
PMio, PM2s bdng cong thic sau:

AQl, = TN, By 4, @)
X~ BP,—BP, " * v

Trong dé:

-Bang gid tri BPi va li 1dy trong Bang 1

-AQlx: Gia tri AQls thong s6 clia théng s x

BPi: Nong d6 gidi han dudi clia gia tri thong s6 quan trac dugc
quy dinh trong Bang 1 tuong ung véi mucii

«BPir1: Nong d6 gidi han trén cla gia tri théng s6 quan trac dugc
quy dinh trong Bang 1 tuong ung véi muc i+1

«Ii: Gia tri AQl 8 muci da cho trong Bdng 1 tuong Ung vai gid tri BP;

oliv1: Gid tri AQI & muc i+1 cho trong Bang 1 tuang ting vdi gid tri BPin

Cx: dugc quy dinh cu thé nhu sau:
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Sau khi da c6 s6 liéu gia tri bic xa ctia 99 kénh anh bao gém cac
kénh anh daon lé cling cac kénh anh ty sé va s6 liéu AQI_max ctia 30
tram do thi ta c6 thé ti€n hanh tinh tuong quan. Hé s6 tuong quan
bang céng cu Correlation trong Excel gitta gia tri AQI_max véi 9
kénh anh géc da chuyén tu gia tri cdp do xam sang gia tri bic xa va
cac kénh anh ty s6. Sau d6, lua chon cac kénh c6 hé s6 tuang quan
I16n han hodc bang 0.5 (gia tri 0.5 dugc cac nha nghién ctu: Francis
va White (2002); Kim va Stoel (2004) da céng bé trong cac nghién
clu clia minh, day la ngudng ma nhiing nha nghién cttu nay da dua
ra @ muc tot). K&t qua cho thay cac kénh ty s6 véi kénh 1 cho gia tri
tuong quan cao nhat.

Bang 3. K&t qua cac kénh anh co gia tri tuong quan cao vai chi
s6 AQI

Kénhanh | HESOtUONg |\ ann | HésOtuong
quan quan

B2/B1 0.586880317 B7/B1 0.583429622

B3/B1 0.586367855 B8/B1 0.583989467

B4/B1 0.586117796 B9/B1 0.585041597

B5/B1 0.584708645 B10/B1 0.585017365

B6/B1 0.58724833 B11/B1 0.584737508

Phan tich thanh phan chinh dé loai bé cac kénh tuang quan véi
nhau thi thdy rang cac kénh nay déu c6 su tuong quan cao, chinh vi
thé& chichon kénh B6/B1 c6 gié tri tuong quan cao nhat dé thanh 1ap
phuong trinh hoi quy.

Sau nhiéu lan khao sat hoi quy don bién theo tiing bac dé lya
chon ham héi quy c6 gia tri R? I6n nhat ctia kénh B6/B1.

Bang 4. Hé sé R? {ing véi cac bac ctia phuong trinh héi quy
Bac phuong trinh Hé sé R?
1 0.344860601
2 0.510594140
3 0.511137922
4 0.342085141
5 0.342085140

Hé s6 R? tang dan tirbac 1 dén bac 3 sau d6 bat dau giam, chinh
vivay lua chon phuong trinh bac 3 c6 gia tri R? cao nhat dé xay dung
ham héi quy.

Phuong trinh hoi quy don bién ¢6 dang nhu sau:
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y= by + by.x+ by.x?+ -+ by.x" 3)
K&t qua clia phuang trinh hoéi quy bac 3 dugc xay dung vai cong
cu Excel nhu sau:
AQI=28.62752715 + 2.716556599 x B6/B1 —
0.054903125 x B6/B1? + 0.0000368084 x B6/B13

4. KET QUA VA THAO LUAN
Két qua hoi quy dugc danh gia do chinh xac theo sai s6 Root
Mean Square Error (RMSE).

RMSE= [y Oyi* @)
n

Trong do:

¥ la gia tri AQl du doén (ti phuang trinh héi quy)

yi la gid tri AQl do

n la s6 tram kiém tra

Sai s6 gi6i han dugc tinh dua theo van ban ky thuat do ludng
Viét Nam DLVN 333: 2016: Phuong tién do ndng dé SO,, CO, NO, NO:
cla tram quan tréc khéng khi tu déng, lién tuc - quy trinh kiém dinh.
DO léch trung binh dugc phép bing 5% gia tri doc cla cac thong s6
da dugc tinh todn chuan hda thanh AQI nén Idy sai s6 gidi han cho
AQI bang 5% AQImax.

Bang 5. Panh gia dd chinh xac két qua hai quy
Ma tram | AQlusiquy AQlp, | Pdléch RMSE
K8 28.9 32.9 -4.0
K14 29.0 30.1 -1.1 25
K21 29.1 274 1.7
K33 28.9 31.3 -24

Theo tiéu chudn BLVN 333:2016, sai s6 gidi han cla s6 liéu do
tryc tiép la 5% gia tri doc (& day sir dung gia tri doc I6n nhat sau khi
quy dé&i thanh AQI 14 55), sai s6 cho phép la 2.75. K&t qua cho thdy
rang, sai s6 khi st dung phuong trinh héi quy anh vé tinh la 2.5 nho
hon sai s6 cho phép 1a 2.75 nén c6 thé st dung phuong phap nay
dé thay thé cho phép do truc ti€p véi muc dd chinh xéac tuong
duong.

BAN PO PHAN VUNG CHAT LUQNG KHONG KHI TINH TIEN GIANG
QUY IV NAM 2019
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Hinh 4. Ban d6 phan viing chét lugng khong khi

Ban d6é phan ving chat lugng khong khi dugc tinh toan tu
phuong trinh héi quy, sau doé tai chia mau va bién tap véi ty lé
1/500,000 gbm hé théng khung, ludi, chu giai, thuéc ty 1&, ban dé
phu,...Két qua cho thay chat luong khéng khi cla tinh Tién Giang
vao cudi ndm 2019 (thang 12 - quy IV) chia thanh 2 muic: 0-50 tuong
Ung véi muc dé t6t, mic nay chiém phan 16n dién tich cla tinh; 50-
100 tuong Ung vGi muc trung binh phan bé & khu vuc Thanh pho
My Tho va lan can, nguyén nhan la do khu vyc nay tap trung nhiéu

khu cong nghiép, cac nha may va dan cu déng duc. Bay cling chinh
la ly do gay 6 nhiém méi trudng khu vuc.

IV. KET LUAN

Giai phap két hgp vién tham va GIS da va dang trg thanh cong
cu ho trg hiéu qua trong quéan ly méi trudng néi chung va moi
trudng khong khi néi riéng. Anh Landsat 8 13 ngudn tu liéu anh mién
phi, d6 phan giai cao, chu ky tuong d6i ngan phu hgp cho muc dich
giam sat chat lugng khéng khi bé mat.

Ung dung mé hinh tuang quan - héi quy tiranh vé tinh 4p dung
cho chi s6 chat lugng khéng khi dat d6 tin cdy cao (RMSE =2.5), thoi
gian thuc hién nhanh chéng, cé thé tr thanh céng cu trg gitp hiéu
qua cho chinh quyén dia phuong trong viéc quan ly tinh trang 6
nhiém khong khi trén khu vuc.
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