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Tom tt:

Nitrogen dioxide (NOz) va sulfur dioxide (SO2) la nhizng khi ga chinh c6 kha nang gay 6
nhiém khdng khi ¢ nhiéu khu viee dé thi va khu cong nghiép I6n ¢ Viét Nam. Do dé, viéc giam
sdt dwoc nong dg khi NO2, SO2 mét cdch thwong xuyén va trén dién réng 1a can thiér dé giup
cac nha quan Iy ra quyét dinh tim kiém mét gidgi phap bén viing vé quan 1y chat hirong moi
trurong khong khi va cdi thién tinh trang suc khoe nguoi dan. Trong nghién cuzu nay, ching toi
stz dung dir liéu tir vé tinh vién tham chuyén dung Sentinel 5P ciia Co quan vii tru Chau Au
(ESA) dé chiét xudt nong do cua 02 logi néu trén trong khong khi khu viec Ha Ngi nam 2021.

Céch tiép cdn xac thyc cua dir liéu thu dieoc tie vé tinh, duwa trén phan tich tiwong quan chéo
véi di liéu déc |dp tir cac quan sat trén mdr dat da cho thdy hé s6 twong quan (R?) déi véi NO2
la xdp xi 0.7 va doi véi SO2 12 0.78; cho thdy dg chinh xdc tinh todn ham lwong NO2 va SO, tir
dir liéu Sentinel-5P ¢ mutc kha. Két qud ciing cho thdy, trong thoi gian cia nam 2021, gid tri
NO2 va SO, trong khong khi ¢ khu viec Ha Ngi déu ¢ mite twong déi cao.

Tur khoa: NO2z, SO2, TROPOMI, Sentinel-5P

1. Pit van aé

Moi truong khong khi c6 y nghia rat quan
trong ddi véi sic khoe con ngudi va hé sinh
thai trén trai dat. Séng va lam viéc trong
khong khi bi 6 nhiém con ngudi s& bi cac bénh
vé duong hé hap, bénh tim mach va bénh than
kinh, nguy hiém nhat 1a ung thu phoi. Céac
nghién ctu chi ra nhitng nganh néng nghiép,
cdng nghiép, giao thong van tai va nha may

(CO2), cacbon monoxide (CO), metan (CHa),
sulfur dioxide (SO2) va chu yéu 1a nito dioxide
(NOy)... Céc loai khi nay déu tryc tiép hoac
gian tiép anh huong dén moi truong séng, sic
khoe ciia con ngudi. SO, trong khi quyén co
thé chuyén doi thanh sulfat, 1a mot thanh phan
chinh gay 6 nhidm hat min, NO2 c6 thé gay
bénh vé& duong hd hip. O khu vuc do thi,
ngudn géc phat sinh céc loai khi nhu NO,

nhiét dién chay than cung vdéi viéc st dung
nhién liéu rin 1a cac ngudn chu yéu gay ra &
nhiém khong khi. Mot sé loai chit gay o
nhiém khong khi chii yéu 1a: cachbon dioxide

SO2 chu yéu tir hoat dong giao thdng lién quan
dén d6t nhién liéu hoa thach; trong d6 SO
phét thai tir d6t than va dau chira luu huynh
(xe buyt, cac nha may c6 hoat dong ddt nhién
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liu khéac). O nhiém khong khi ngoai troi 1a ly
do dung dang sau hau qua nghiém trong vé
sirc khoé va gay ra gan 3 triéu nguoi chét mai
nam. Tuy nhién, nho cong nghé vé tinh, gio
day c6 thé giam sat chit luwong khong khi mot
cach nhanh chdong va trén dién rong. Vao ngay
13 thang 10 nam 2017, co quan Khong gian
chau Au (European Space Agency — ESA) da
phong vé Sentinel-5P 1a mot hé théng vé tinh
¢ tinh nang tap trung vao viéc thu thap dir liéu
6 nhidm. Mot trong nhitng cam bién quan
trong cua vé tinh nay la TROPOspheric
Monitoring Instrument (TROPOMI) theo ddi
c4c tia hong ngoai co thé nhin thdy dugc, tia
cuc tim, can hong ngoai va séng ngan dé dinh
lwong ozon, khi mé-tan, carbon monoxide,
sulfur dioxide va cac chat & nhiém khac trong
khi quyén. Pay 1a mot trong nhiing vé tinh dau
tién cung cap giam sat 6 nhiém do phan giai
cao va sé& cung cap kha nang thu thap di liéu
I6n cho phép theo ddi hang ngay va tham chi
hang gio. Nam 2020, Marina Virghileanu va
cong su da dé& xuat mot phan tich so sanh vé
cau hinh khong gian cua cot NOz ¢ tang ddi
Iwu trén khip chau Au cing thoi gian cia nim
2019 va 2020, dwa trén ngudn dir liéu
Sentinel-5P nay. Két qua néu bat dugc nguon
6 nhiém NO- trong qua trinh chuyén doi dot
ngot tir tinh trang diéu kién binh thuong sang
béi canh bung phat COVID-19, dic trung boi
su giam cuong do giao thdng va cac hoat dong
cdng nghiép trong thoi gian ngén, nghién cau
cho thdy mat d6 cot NO2 trong tang dbi luu
giam dang ké tham chi toi 85% ¢ mot sé thanh
phd 16n cua chau Au. Mdéi day, tai chau My,
Brian WilliamBodah va cong su (2022) ciing
tién hanh phan tich lugng khi NO, va CO ¢6
trong khi quyén thong qua phan tich anh vé
tinh Sentinel-5P TROPOMI & Thanh phé
Passo Fundo (Bang Rio Grande do Sul,
Brazil). Phan tich sau d6 dugc &p dung cho

danh gia moi trudng tap trung vao chit lwong
khong khi cuc bo va tinh trang 6 nhiém trong
cuing mot thanh phé tir ndm 2020 dén dau ndm
2021. Céc nghién ciru cho thiy phuong phap
tinh toan ham lugng NO2 va SO tur dir liéu
Sentinel-5P mang lai d6 chinh xac cao véi hé
s6 twong quan R? nam trong khoang tir 0,5 dén
0,75 ¢ cac khu vuc nghién ctru khac nhau.

Nhu vay bude dau co thé thay di liéu vién
tham chuyén dung Sentinel-5P da duogc ung
dung dan pho bién trén thé gidi; tuy vay céc
nghién ctru s dung Sentinel-5P tai Viét Nam
van con kha méi.

Muc tiéu cua bai bao la sir dung hinh anh
tir vé tinh Sentinel-5P phan tich cac chat 6
nhiém SOz, NO> tai thanh phé Ha Noi, noi
duoc coi la ¢ muc @6 6 nhiém khong khi cao.
Ky thuat nay cé thé duoc sir dung lam co so
cho cac nha nghién ctiu khac tién hanh cac
nghién ctru danh gia vé chat luong mai trudng
khong khi ¢ cac thanh phd khéc tai Viét Nam.

2. Khu vuc nghién céu

Ha Noi la thu d6, thanh phd tryc thudc
trung wong va la mot do6 thi loai dac biét cua
Viét Nam, nam vé phia tay bac cua trung tam
vung dong bang chau thé séng Hong, véi dia
hinh bao gém ving dong bang trung tam va
ving d6i ndi & phia bac va phia tay thanh pha.
Vi dién tich 3.358,6 km?2 va dan sé 8,25 triéu
nguoi (nién giam thong ké 2020), Ha Noi 1a
thanh phd dong dan thir hai va c6 mat do dan
s6 cao thir hai trong 63 don vi hanh chinh cap
tinh cua Viét Nam, nhung phan bd dan sé
khong dong déu. Ha Noi co 30 don vi hanh
chinh cap huyén, gom 12 quan, 17 huyén va 1
thi x4. Qua truyén théng va mang xa hoi, Ha
Noi bt dau quan tim dén théng tin vé tinh
trang & nhiém khdng khi khi nhiing sé liu
quan tric theo thoi gian thuc (AQI) cua dai st
quan My cong khai. Ngudn & nhidm NO; tai
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Ha Noi dugc cho 1a phat thai chu yéu tir 6 t6,
xe may, va SO, cha yéu tir viéc d6t than, dau
chtra luu huynh. Céc khi SO, va CO nhin
chung ¢ ngudng an toan, dam bao trong
ngudng nong do trung binh nim, song mic
trung binh gio lai 6 dau hiéu vuot gisi han.
Khi NO2 & khu vuc noi thanh thuong tiém can
hodc vuot ngudng trung binh nim nén rat can
mot nghién ctu cho biét thuc trang phan bd
cac khi gay 6 nhiém khong khi tai Ha Noi mot
cach nhanh chong, thuong xuyén kip thoi cap
nhat céc thong tin vé 6 nhiém t6i ngudi dan.
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Hinh 1: Khu vic nghién cizu

3. Phwong phap nghién ciu va dir liu
sir dung
3.1. Diz ligu sir dung

- Str dung dix liéu Sentinel-5P tir nha cung
cip la European Union/ESA/Copernicus. Dit
liéu dugc thu nhan dugc mac dinh trong hé toa
d6 WGS-84; do d6 sau khi xtr ly chiét xuét, dix
licu ham lwong NO2 va SO2 s& duogc chuyén
vé hé toa dd VN-2000 dé phu hop véi dir liéu
ban d6 ti I& 1:250.000 cuaa Viét Nam.

- Dit liéu Ban d6 dia hinh ti 1é 1:250.000
khu vuc thanh phé ha Noi;

- Dir liéu tram do: tor nam 2016, TP Ha
Noi da dau tu, xdy dung va dua vao van hanh
11 tram quan tric chat luong khong khi tu
dong lién tuc, gom 2 tram cé dinh va 9 tram
cam bién. Dén thang 5/2020, Ha Noi tiép nhan
thém 24 tram cam bién quan trac khong khi tu
dong do Han Qudc tai trg. Nang tong sé tram
quan trac khong khi trén dia ban thanh phd 1én
35 tram. Trong sé 35 tram quan tric, dit liéu
tai 24 tram duoc st dung dé tang day va tham
gia qua trinh noi suy nham nang cao d6 phan
giai cua dir liéu tir 3,5x7 km 1én d6 phan giai
250 m; dix liéu cua 11 diém con lai duoc su
dung dé danh gia d6 chinh xéac két qua xir ly
da liéu.

3.2. Phwong phap thuc hién

Quy trinh xir ly céc san pham dit liéu S-
5P L2 duoc thyuc hién thong qua hé théng ma
ngudn ma cua Dich vy hd trg ngudi ding va
nghién cuu Copernicus (RUS), st dung ngon
ngit Python cing véi phan mém HARP,
VISAN, QGIS va SNAP. Quy trinh thyc hién
cu thé nhu hinh 2.
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Hinh 2: Quy trinh xiz ly diz li¢u Sentinel-5P

Cac san pham cua TROPOMI L2 tai
xudng truc tiép tir trang truy cap dir liéu
Sentinel-2 ¢ dinh dang NetCDF, chua c6 ludi
khéng gian ¢6 dinh. St dung cong cu HARP
dé xur ly cac san pham dir liéu ESA L2 thanh
san pham co lugi L3, ludi co do phan giai
0,05° x 0,05° (khoang 5 x 5 km) la két qua caa
viéc ldy mau lai san pham ban dau. Tiép theo,
dix liéu duoc loc & chat lwgng gié tri mat do s6
trén 75, dé loai bo céc 15i do may gay ra. Cac
san pham L3 dau ra nam trong hé toa do
WGS-84 va van & dinh dang NetCDF. Mat do
s6 cot khi doc hai trong ting dbi luu hang ngay
duoc tinh theo don vi mol/cm?, két hop cac
san pham theo thir nguyén thoi gian, dé thu
duoc mot raster (TIFF) duy nhit bao phu toan
bo khu vuc nghién cau. Gia tri cua chat khi
doc hai (mol/cm?) ting ddi lwu trung binh
trong 5 ngay va 10 ngay ciing duoc lay bang

cach sir dung tham sb thir nguy@n thoi gian, sir
dung gia tri trung binh s hoc cua cac gia tri 6
tir cac 16p xép chdng 1én nhau. Sau cac budc
xir ly anh va tinh toan tham sé 6 nhiém cho
mat d6 s6 cot khi doc hai & tang ddi luu, trich
xuat dir liéu cac khu vuc yéu cau.

Dir ligu NO2 va SOz sau khi dugc xu ly ¢
don vi tinh 1a mol/cm?, trong khi don vi tinh
theo tiéu chuan Viét Nam 13 pg/m?®, do dé sau
khi xtr ly can phai tinh chuyén don vi do theo
cong thurc sau:

Pé tinh chuyén don vi do ap dung cong
thac sau:
P=P A
Trong d6, Ps dai dién cho di liéu diém voi
don vi pg/m® va Py dai dién di liéu diém voi
don vi mol/cm?. A 1a hang s, 1a gia tri chuyén
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ddi gitra don vi mol sang pg d6i vai khi NO2
va SO, lan luot 14 460.000 va 640.000.

Mt khac, Do dit liéu Sentinel-5P géc ban
dau c6 do phan giai 3,5 x7 km, trong qué trinh
tinh toan dwoc ndi suy vé& do phan giai 5 x 5
km van ¢ do phan giai thap khong dam bao do
chinh xac dé xay dung ban d6 ti 1 1:250.000.
Do d6, s& sir dung bé sung dix liéu tir 24 diém
quan tric dé tang day va noi suy dua trén giai
phép downscaling nham nang cao &6 phan giai
l&n 250 m, phi hop dé xay dung ban d6 phan
b ham lugng khi NO va SO; ti I¢ 1:250.000.
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3. Két qua nghién ciu

3.1. Bdn do phan bé néng dg khi NO, va
SO,

Dtr liéu tur vé tinh Sentinel-5P sau khi xur
ly dwoc bién tap va thanh lap ban dd bing
phan mém ArcGIS. Phuong phép thé hién noi
dung 12 nén @6 giai (ndng do cac khi) va
phuong phap ky hiéu diém thé hién cac tram
quan tric nong do khi (hinh 3).
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Hinh 3: Bdn dé phan bé nong doé khi NO2 va SO, khu viec Ha Ngi

Két qua cho thay ham luong NO; cao tap
trung chii yéu tai Gia Lam va Phii Xuyén noi
c6 cac khu cobng nghiép va lang nghé phat
trién, mot phan ngoai thanh 1a Thanh Oai va
Séc Son ciing bi anh hudéng béi cadc cum cong
nghiép, béi rac trong khi khu vuc noi thanh

anh huong phan 16n bai lugng khi thai cia cac
phuong ti¢n tham gia giao thong. Tuy nhién,
murc NO; van dat mic cho phép khi chiéu theo
tiéu chuan chat luong khong khi xung quanh
cua Viét Nam.
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Khac véi NO2, ham lwgng SO; cao lai tap

trung tal vong cung quanh khu Vuc cac quan Biéu db twang quan ham lugng SO2 thyc do va

huyén noi thanh Ha Noi ciing 1a noi ¢6 cac . tinh tir anh vién tham

cum cong nghiép hoat d@ng. Thanh Tri va Gia 0 o !

Lam cd nhiéu co s¢ san xuat nho st dung than 7 —

la hai huyén din dau vé 6 nhidm SO; Tay H5, 3. A

Bac Tiur Liém, Nam Tir Liém Ia mot trong Il A :

nhitng quan it 6 nhiém nhat. Khu vyc HaDong ~ © P

cﬁng ito n1’1i5m vi dan cu con thua thét, nhiéu o '20 . - . -
ao ho va dat ndng nghiép. Nhin chung tai thoi Don vi (ug/m3)

diém thanh lap ban db néng do khi SO2 va
NO; & muc an toan dam bao trong ngudng
ndng do trung binh theo gio.

3.2. Danh gia dp chinh xac

Hinh 4: Twong quan ham luwong NO2, SOz do
tai tram va tinh dwoc tir anh vién tham

, Hinh 5 thé hién két qua so sanh tuyét doi
D li¢u dugc trich xuat trén anh vé tinh va  gia trj NO, va SO; giita gid tri tai tram do va

thuc do tai 11 vi tri tram quan trac khong khi gia tri tinh toan tir anh Sentinel-5P

theo Tiéu chuan Viét Nam (TCVN) quan tric

vé tt ca cac tieu chuan cua khong khi.

Biéu d6 so sanh ham Iwgng NO2 trong khang khi
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Hinh 5: So sanh tuyér doi ham heong NO2, SO,
do tai tram va tinh dwoc tir anh vién tham
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Quan sét hinh 5 cho thay, gia trj tinh toan
trén anh vién tham nhin chung thap hon so vdi
gia tri thuc do tai cac tram. Diéu nay la do gia
tri SO2 va NO> tinh toan trén anh la gia tri
trung binh cua mot diém anh (pixel anh) bao
pha mot khéng gian 16n (250 m x 250 m), I6n
hon nhiéu so v&i pham vi quan tric cua mot
tram do. Tuy vay, trén biéu do so sanh cho
thiy, vé co ban giira gia tri do va gia tri tinh
toan trén anh c6 mdi twong quan kha tot. Dé
c6 thé cai thién do6 chinh xac két qua tinh toan
SO, va NO2 trén anh vién tham, can nang do
phan giai khong gian ciia anh 1én cao hon, dé
vi tri 1Ay mau trén anh sat véi vi tri tram do.

4. Két luan va kién nghi

Bai bao di trinh bay két qua phan b nong
dod khi NO2, SO> tir anh vé tinh Sentinel-5P,
qua d6 cho thay tinh tng dung cao cho bai
toan noi suy nong do cac chat khi gay 6 nhiém
moi trudng bang cdng cu hitu ich nay.

Str dung anh vién tham trong thanh lap ban
d6 phan b cac chit gay 6 nhiém khong khi 1a
mot giai phap phu hop vi ¢ thé cap nhat thong
tin mot cach nhanh chong va tuong ddi chinh
xac. Tuy nhién, ciing c¢6 nhiing han ché khach
quan nhu trong diéu kién khi hau nhiét déi gio
mua ¢ Viét Nam, thoi tiét ¢ nhiéu may che da
lam anh huong dén két qua quan tric caa vé
tinh.

Phuong phap ctia nghién ciru nay la mot
su bd sung vao cac phuwong phap quan tric dé
c6 thé g6p phan danh gia tinh hinh 6 nhidm
NO2, SO, mot cach nhanh chéng trén dién
rong, c6 thé dua du béo chét lugng khong khi
tré thanh phé bién nhu ban tin thoi tiét, gidp
ngudi dan va cac nha nghién ciru dé dang theo
ddi va thu thap s lieu.Q

Lol cam on

Trong qua trinh nghién cuzu va thyc hién
bai bdo da nhdn dwoc hé trova cho phép si
dung mét so két qua nghién cizu ciia dé tai cap
B6 “Nghién ciru ung dung Big data - vién
tham trong giam sét & nhiém khéng khi tr cac
khu xu ly rac thai”, ma s6 TNMT.2020.08.02.
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Summary

Establishment of the distribution maps of NO2 and SOz concentrations from sentinel-
5P satellite data in Hanoi

Do Thi Phuong Thao

Hanoi University of Mining and Geology
Nghiem Van Ngo

Vietnam National Remote Sensing Department
Vu Kim Son

Mapping Department, Army General Staff

Nitrogen dioxide (NO-) and sulfur dioxide (SO>) are the main gases causing air pollution
in many urban areas and large industrial zones in Vietnam. Therefore, it is necessary to monitor
the concentration of NO»; and SO> regularly on a large scale; which will help the decision-
makers to find a sustainable solution for air quality management and improve people's health.
In this study, we used data from the dedicated remote sensing satellite Sentinel-5P of the
European Space Agency (ESA) to extract the concentrations of NO2 and SO in the air of the
Hanoi area in 2021.

The validation approach of satellite data, based on cross-correlation analysis with
independent data from in-situs, has shown that the correlation coefficient (R?) for NO; is
approximately 0.7, and for SOz it is 0.78; which that the accuracy of calculating NO2 and SO»
content from Sentinel-5P data is quite good. The results also show that, in 2021, the NO, and
SO> values in the air of Hanoi are relatively high.O
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