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Tém tit

O nhiém khong khi tai cac thanh phd 16n di va dang 1a mot méi de doa nghiém trong t6i strc khoe con nguoi
cling nhur t6i sy phat trién lau dai cia thanh phd. Ngay nay, ngudn dit liéu anh vé tinh Sentinel-5P TROPOMI
duoc luu trit va chia sé trong cong nghé dién toan dam may cho phép giam sat va danh gia mirc do 6 nhiém
khong khi tai nhiing khu vuc rong 16n mét cach hiéu qua, nhanh chéng, chinh xéc, véi d¢ phan giai khong
gian cao va da thoi gian. Chinh vi vay, nghién ctru nay trinh bay viéc ing dung dir liéu vién tham Sentinel-5P
TROPOMI trong giam sat va danh gia mirc d6 6 nhiém khi thai SO,, NO,, CO trong khong khi tai thanh phd
Thai Nguyén vao cac nam 2019, 2020 va 2021. Két qua cta nghién ctru ndy ciing dwoc kiém ching véi cac bao
céo danh gia 6 nhiém khong khi tir cac co quan chirc ning trén dia ban thanh phd dé x4c nhan tinh hiéu qua va
kha nang tng dung cua cong nghé maéi nay.

Tir khod: 6 nhidm khong khi; vién tham; Sentinel-5P TROPOMI; Google Earth Engine; thanh phd Thai Nguyén.

APPLICATION OF SENTINEL-5P TROPOMI OF GOOGLE EARTH ENGINE PLATFORM IN MONITOR-
ING AND ASSESSING THE AIR POLLUTION IN THAI NGUYEN CITY

Abstract

Air pollution in big cities is a significant threat to both human health and the long-term development of these
urban areas. Nowadays, the storage and sharing of Sentinel-5P TROPOMI satellite imagery through the Google
Earth Engine platform have facilitated efficient monitoring and assessment of air pollution levels in large regions
with speed and accuracy. Consequently, this study uses Sentinel-5P TROPOMI data to monitor and evaluate
the emissions of SO,, NO,, and CO in the air of Thai Nguyen city during the years 2019, 2020, and 2021. The
study’s findings are further validated by comparing them with air pollution assessment reports from relevant
authorities to establish the effectiveness and practicality of this innovative technology.
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1. Gi6i thiéu

O nhiém khong khi hién dang 1a mot trong nhitng mdi de doa 16n nhat toan cau dén strc khoe con
ngudi. Theo T6 chuc y té thé giéi WHO (World Health Organization) c6 hon 7 triéu nguoi chét moi
nam vi 6 nhiém khong khi [1]. Péc biét, su gia ting dan so, tién trinh d6 thi hoéa qua nhanh, sy ti€u
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thu nang lugng, giao thong van tai, qué trinh khai thac ché bién khoéng san,... 1a nhitng nguyén nhan
g6p phan lam gia ting mirc do 6 nhiém khong khi & cac qubc gia va cac do thi 1on trén thé gidi [2].
Céc tram quan trac khong khi trén mat dét thuong duoc st dung trong theo ddi, giam sat va danh gia
muirc d6 6 nhiém khong khi véi do chinh xac cao, d& 1ap dat, tuy nhién, quy mé danh gia thudng chi
chinh xéc trong pham vi hep, chi phi twong d6i 16n néu trién khai lap dat rong rai.

Bui min (Particulate Matter — PM), sulfur dioxide (SO,), nitrogen dioxide (NO;), ozone (O3),
cacbon monoxide (CO) va carbon dioxide (CO,) dugc xem la nhung chit gay 6 nhiém khong khi 16n
nhét trong cudc sdng hang ngay cua con ngudi [3]. Pic biét, cac chat SO,, NO, va CO ndng do cao
trong khong khi co thé gay ra cac van d& sirc khoe nghiém trong, nhu bénh phdi va bénh tim mach,
bénh vé duong hd h?ip, bénh ung thu [4]. Trong d6, NO; la mot trong nhiing thanh phén 16n nhat trong
khong khi bi 6 nhiém va 1a tién than caa O3, PM va mua axit [5]. Nguén phat thai khi NO,, SO, dén
tir viéc dot chay nhién lidu héa thach, con NO, hinh thanh tir khi thai tir 6 t0, xe tai va xe buyt, nha
may dién va cac phuong tién giao thong [6]. Trong khi d6, CO 1a san phdm cua qua trinh dot chay
khong hoan toan, tir 6 t0, xe tai va cac phuong tién hodc may moc khac d6t nhién liéu hoa thach, hodc
ttr dng khoi, 10 nung, khéi thudce 14, réc thai va bép gas bi ro ri [7]. Quan sat chat luong khong khi tir
vé tinh da dugc nghién ctru va ing dung trong hon bon thap ky qua véi sy ra doi ciia cac hé théng
gidm sat taing ozone, nhu TOMS (Total Ozone Monitoring Instrument) vao nam 1978, GOME (Global
Ozone Monitoring Experiment) vao nam 1995, OMI (Ozone Monitoring Instrument) vao nam 2004,
va Sentinel-5 Precursor Tropospheric Monitoring Instrument (Sentinel-5P TROPOMI) vao nam 2017
[8]. Nhitng vé tinh nay duoc thiét ké nhim quan sat va danh gia mot s6 khi trén Trai dat ¢ ting binh luu
va tang d6i luu [5]. Trong d6, vé tinh Sentinel-5P 1a vé tinh quy dao tam thap, dugc trang bi may quang
phdé TROPOMI (Tropospheric Monitoring Instrument) cho phép theo ddi ozone (O3), methane (CHy),
formaldehyde (HCHO), carbon monoxide (CO), nitrogen dioxide (NO;) va sulfur dioxide (SO,) [9].
Dir liéu vién tham Sentinel duoc tich hop toan bo vao hé théng co s& dir liéu cta nén tang di€n toan
dam may Google Earth Engine (GEE), dic biét, dir liéu vién tham Sentinel-1A, 1B, 5P duoc cung cip
hoan toan mién phi va cong nghé GEE cho phép nguoi dung thuc hién cac phan tich danh gia thong
s6, khi tugng & cac quy mo khac nhau trén pham vi toan cau dua trén ha tﬁng da duogc t6i wu hoa
[10]. Chinh vi vdy, trong nhitng nim gan day, c6 rat nhiéu nghién ctru tng dung dir liéu vién tham
Sentinel-5P TROPOMI trén nén tang GEE trong theo ddi, giam sat chat lugng khong khi & khip cac
ving, cac qudc gia va ving lanh tho trén toan thé gisi [5, 8, 9, 11-23].

Magro et al. tap trung vao theo doi khi CO va CHy trong cac su kién chay rimg & Monchique
nam 2018 va Vila de Rei/Magio nam 2019 (B6 Pao Nha) nham xac dinh xu hudng lan rong ctia dam
chay [14]. Kaplan & Avdan theo d3i va danh gia mbi quan hé giira khi NO, va CO trong khong khi
v6i dir liéu nhan khau hoc tai nuéc Cong hoa Bic Macedonia trong thoi gian 6 thang [8]. Kaplan et
al. thi danh gia méi twong quan gitta khi NO, v6i mat d6 dan s tai Thé Nhi Ky trong thoi gian tir
07/2018 dén 01/2019 [5]. Behera et al. thi danh gia nhanh 7 chi ti€éu NO,, SO,, HCHO, CHg4, CO,
UVAI (Ultraviolet Aerosol Index), va O3 tai dong bang séng Hang (An Do) vao thoi diém trudc va
sau phong téa do dich Covid-19, twong tmg nam 2020 va niam 2021, két qua cua nghién ciru nay cho
thdy cac khi NO,, SO,, HCHO va CO ting cao sau khi ngudi dan dugc dd phong toa [9]. Ganbat et
al. phan tich néng d6 cac khi NO,, SO,, PM10, va PM2.5 trong khong khi tai khu vyc Ulaanbaatar
(Mong C6) trudc va sau phong toa dich bénh Covid-19, két qua ctia nghién ctru nay cho thay ty 16 phan
trim vuot mire tiéu chuin quéc gia ddi voi NO,, PM10 va PM2.5 1an luot 1a 23%, 50% va 67% trong
thoi gian phong toa va dat 89%, 84% va 91% sau khi d& 1énh phong téa [21]. Bodah et al. thyc hién
phan tich khi NO, and CO dé danh gia chét lugng khong khi tai khu vuc phia bic bang Rio Grande
do Sul (Brazil) tir cubi nam 2020 dén ddu nam 2021 [19]. Maurya et al. di danh gia nong d6 cac khi
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CH4, SO,, CO va sol khi va nhan thiy rang nong d6 cac khi nay tang dang ké trong nhung thang dot
gbc ra tai An Do tir nam 2018 dén nam 2021, két qua cua nghlen ciru nay cung duogc kiém chimg véi
dit liéu ctia cac tram quan tric khong khi mat d4t [17] hodc kiém chimg két qua danh gia sy phan b
ctia khi NO, tir dit liéu Sentinel-5P TROPOMI véi cac tram quan tric khong khi mat dét tai Iran [20]
hoic kiém chimg v6i cic mang quan tric khong khi toan cau NDACC ZSL-DOAS, MAX-DOAS va
Pandonia [11-13]. Trong khi d6, Kanniah et al. chi danh gia mdi su phan b theo khong gian va thoi
gian ctia khi NO, tai Malaysia vao nam 2019, 2020 [16]. Nghién ctru méi day nhét danh gia sy thay
d6i hang nam cua lugng khi thai nito oxit (NOx) tai Ba Lan va cac khu vuc bién gii Ba Lan tir thang
05/2018 dén thang 11/2020 nham wéc tinh thoi gian ton tai va tong lugng phat thai cia NOx, két qua
cho thfiy, lugng phat thai NOx con phu thude vao tdc do gié va co n6ng dd cao hon vao mua doéng,
thip hon vao muia he [22] hodc chi danh gi don thuan sy phan b theo khong gian — thoi gian cta khi
NO, tai vanh dai song Duong Tu (Trung Quéc) tir nam 2019 dén nam 2020 [15].

0 Vlet Nam, mdi chi c6 mot s6 it nghién ciru ing dung dir liéu vién tham Sentlnel 5P TROPOMI
trén nén tang GEE trong theo ddi, giam sat chat luong khong khi trong nhirg nim gan day. C6 nghién
ctru chi danh gia sy phan bd theo khong gian caa khi NO,, SO, vao ndm 2021 tai thanh phé Ha Noi
duya trén viéc tai va xir 1y dir liéu vién tham Sentinel-5P trén may tinh c4 nhan [24] hodc danh gia sy
phan b ctia cac khi CO, NO,, SO, tai cac mo dat dap tai xa Quang Nghia, thanh phé Moéng Céi, tinh
Quéng Ninh vao cac nam 2020, 2021 va 02/2022 v6i pham vi kha hep [25]. Nhin chung, hau hét cac
nghién ctru ndy déu khang dinh tinh hidu qua cta dit liéu vién tham Sentinel-5P TROPOMI trén nén
tang GEE trong viéc theo ddi, danh gia tinh trang 6 nhiém khong khi théng qua két qua danh gia su
turong quan véi dir liéu quan tric khong khi mat dat hodc véi cac tram quan tric khong khi toan cau.
Tuy nhién, viéc danh gia va xac dinh nguyén nhan phat thai, viéc so sanh véi cac tiéu chuin k¥ thuat
qudc gia con chua duoc quan tdm nhiu trong cac nghién ctru nay, bén canh do, ¢ nhitng nghién ctru
danh gia mirc 46 6 nhidm khong khi trong pham vi kha nho, kho c6 thé khang dinh hét hiéu qua cua
cong ngh¢ nay.

Tinh Thai Nguyén c6 vi tri chién luge vo cling quan trong, nam trong quy hoach ving ctia Thi
d6 Ha Noi giai doan 2021-2030, tim nhin 2050, con TP Thai Nguyén dugc xem la trung tim cong
nghiép gitr vai tro dong lyc phat trién cia ca ving trung du va mién ndi phia Béc. Trong nhitng nim
gin ddy, cting voi sy ting truong vé phat trién kinh té, san xuit cong nghiép, khai thac khoang san,
vat liu xay dung, TP Thai Nguyén con phal d6i mat voi tinh trang 6 nhiém khong khi kéo dai do tién
trinh d6 thi héa kha nhanh. Trong khi d6, s6 lwong cic tram quan tric khong khi trén dia ban thanh
phd khong nhiéu, pham vi danh gia kho bao quat hét toan thanh phé. Chinh vi vdy, nghién ctru nay
trinh bay viéc ing dung dit liéu vién thim Sentinel-5P TROPOMI trong gidm sat va danh gia mirc do
6 nhiém khi thai SO,, NO,, CO trong khong khi tai thanh phé Thai Nguyén vao cadc nam 2019, 2020
va 2021. Két qua cna nghién ciru nay dugce so sanh véi cac tiéu chudn ki thuat quéc gia va kiém ching
thém véi cac bao cao danh gia 6 nhiém khong khi tir cac co quan chire ning trén dia ban thanh phd.

2. Dir liéu va phwong phap nghién ciru
2.1. Khu vuc nghién cuu

Thanh ph6 Thai Nguyén 14 d6 thi loai I tryc thudc tinh Thai Nguyén, dong thoi, 1a trung tim chinh
tri - kinh té - van hoa xa hoi ciia ca tinh. Thanh phd Thai Nguyén c6 toa do dia 1y tir 21° dén 22°27°
vi 46 Bic; 105°25° dén 106°14° kinh d6 Pong, nim cach trung tam Ha Noi 80 km vé phia Bic, phia
dong giap huyén Dong Hy va huyén Phu Binh, phia ty giap huyén Dai Tir, phia nam giap thanh phd
S6ng Cong va thanh phd Phd Yén, phia bac giap huyén Phii Luong (Hinh 1).

80



Chinh, L. T. D., va cs. / Tap chi Khoa hoc Cong ngh¢ Xay dung

105"4|5'0"E 105“’:':0‘0"E 105“’:':5‘0"E

) Bép do dia gidi hanh chinh va cac co S("g san xuét,
ché bién khoang san trén dia ban Thanh pho Thai Nguyén

4 A\ =Z
B / A o
B s - s 5
© Chu giai ] /-l? \> 2
o /
o a i f iz / X O~ N
N | P Co sé san xuét, ché bién KS " SonCém \/ \ \
L \ o - \7
Ranh gi¢i xa, phuwong // i \ \ChuéﬂHa"Q ] § S
£ : ) CaoNgan (N —
L Tk
Ta >N >
f”\///* an L°"9>E / Linh Son J
: ) z
£ ——\_~ 1 ( Quan Tneu Quang Vinh [/ - i w E 5
8_ L/ \ :j\‘y Phc Ha \\I w E [ /_1/\\_& _;Lg’
< \ \ ) P N i oéng Van T Trung Vuvng y & &
~ \/ /,J P Quang Trung e \Tuc Duyén \ o~
“/ Phc Xuan N \/ / Phan Binh Phung Hudng Thuong 0 A
J < — ’\ Dong Quang | — » < )
< N\ QuyetThang /" “ran Thinh | e e _— \
L /\ — _ —~ / \{ / '\ GiaSang ~ )
/ \ A \ G P, ot an )
/ - ) . Thinh®an ) ( I / I
- ‘ % T / Tan Lap ) ) Cf"‘ Gia ( ) z
gl L G 5 g
0] Ny / \ -
I \ - \ N | o
LI N ) \ / \_Huong Son [ J S
N B ThinhBac “Trung Tha\;,h <
}J Tich Luong \l N—2
an Thanh I S
N
~ 0o 1 2
i
) L ( Km
—
T T T
105°45'0"E 105°50'0"E 105°55'0"E

Hinh 1. Khu vyc nghién cttu va céc co so san xuat, ché bién khoang san trén dia ban

Thanh ph6 Thai Nguyén c6 vi tri chién lugc, quan trong trong viéc phat trién kinh té xa hoi ciia
tinh Thai Nguyén va cac tinh mién nui phia Bac. Thanh phd ciing 12 noi tap trung s6 lugng cum cong
nghiép nhiéu nhat trong tinh véi tong dién tich 337,5 ha, vira 1a ngudn thu hut von dau tu nude ngoai
hang nam, vira dem lai sinh ké cho hang nghin nguoi dan trén dia ban va cac tinh 1an can. Tuy vay,
0 nhiém khong khi tir cac cum cong nghiép nay ciing dang 1a mbi de doa rat 16n dén chat luong cudc
song ciia ngudi dan [26] Chinh vi Vay, theo dinh huong phat trién giai doan 2021 -2030 tim nhin
2050, Thanh pho ¢6 ké hoach chuyén dbi chtrc nang va cit giam quy mo cua mot sb cum cong nghiép
nhiam giam thiéu 6 nhiém khong khi, dam bao chit lugng cudc sbng.

2.2. Phwong phap nghién ciru

a. Cong nghé Google Earth Engine
Sau khi mét loat di liéu vé tinh Landsat dugc cung cép mién phi vao nim 2008, Google di luu
trir tit ca cac bo dir liéu vién tham va lién két chiing vdi cong cu dién toan ddm may dé phuc vu sir
dung ngudn mé [27]. Google Earth Engine (GEE) 1a mot nén tang dién toan dam may duoc thiét ké dé
luru trir va xir 1y cac tap dir lidu khong 16 & quy mo hang trim petabyte, kho luu trit hién tai cia GEE
bao gom dif lidu tir cac vé tinh khic nhau va hoan toan mién phi cia Co quan Hang khong Vii try My
(NASA), Cuc Dia chit lién bang Hoa Ky (USGS), Co quan hang khéng vii tru Chau Au (ESA) va cac
dir liéu khac [28].
Trén nén tang GEE, nguoi ding c6 thé truy cap, quan 1y dir liéu théng qua giao dién lap trinh ting
dung dua trén internet API (Application Programming Interface) va mot moi truong phat trién twong
tac duwa trén web IDE (Interactive Development Environment), dong thoi kho Iuu trit cia GEE cho
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phép nguoi ding c6 thé stir dung ngudn dit liéu vién tham khong 10 cling nhu tan dung tai nguyén dam
may ctia Google dé thuc hién tat ca cac qué trinh xtr Iy mot cach nhanh chéng [27]. Ngoai ra, GEE
ciing cho phép ngudi ding c6 thé thém va phat trién cac cac thudt toan cua riéng minh bang cach sir
dung céac ngon ngit 1ap trinh thdng dung nhw Python, JavaScript,... [10].

Béng 1. Mot s6 thong s6 chinh cua dit liéu vién tham Sentinel-5P TROPOMI [29]

Buéc Do phan DPo Do phan gidi Chiéu rong

Kénh phé song giaiphd phén giai  khong gian  dai quét
(nm) (nm)  thoi gian (km?) (km)

Tia tir ngoai 1 270-320 049 Hangngay  7x28 ~2600
(Ultraviolet - UV) 2 7%3,5

Ving nhin thdy 3 320-495 0,54 Hangngdy  7x3,5 ~2600
(Visible - VIS) 4 7%3,5

Ving can hong ngoai 5 675-775 0,38  Hang ngay 7%x3,5 ~2600
(Near-Infrared — NIR) 6 7x3,5

Vung hong ngoai song ngan 305 5395 025 Hangngay = 7x7 ~2600

(Short-wave Infrared — SWIR)

Trong nghién ctru ndy, st dung ngdn ngit lap trinh Python dé chiét tach thong tin 6 nhiém khong
khi khu vuc Thanh ph6 Thai Nguyén trén giao dién API ctia cong nghé GEE (Hinh 2).

M import geemap
import ee
M 1 Map = geemap.Map()

2 m = ee.FeatureCellection("users/quynhbd/Tp_TN")

Map.addLayer(m, {} ,"TP Thai Nguyen")

collection = ee.ImageCollection('COPERNICUS/S5P/NRTI/L3_NO2').select('NO2_column_number_density').filterDate('2019-1-01",
5 CO_TN = collection.clip(m)
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Hinh 2. Chiét tach thong tin 6 nhidm khéng khi khu vue TP Thai Nguyén trén nén tang GEE

b. Dit li€u st dung

Nghién ctru nay st dung dit liéu anh v¢ tinh radar Sentinel-5P TROPOMI thu thap lién tuc trong
subt 3 nam lién tyc tir 2019 dén 2021, nham phuc vu theo ddi, danh gia va phan tich mirc d6 6 nhiém
khong khi trén dia ban thanh phd Thai Nguyén ddi véi cac loai khi thai NO,, SO, va CO.
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Trong nghién ctru nay, dir liéu anh v¢ tinh radar Sentinel-5P TROPOMI da dugc xir Iy & mirc d6
L3 bang cong cu harpconvertbin_spatial trén nén tang GEE nham loai b6 cac diém anh (pixel) c6 gia
tri QA nhé hon 80% dbi voi Sol khi AER_Al 75% méat do ting ddi luu caa NO, va 50% cho tét ca
cac dir liéu khac ngoai trir O3 va SO, (Bang 2).

Bang 2. Dit liéu vién tham Sentinel-5P TROPOMI sir dung trong nghién ciru

Mitic 46 D9 phan giai b6 phan giai

Loai chi tiét thoi gian khong gian (km?) Dinh dang - Neguon
Khi Nitrogen Dioxide (NO;) L3 Hang ngay 7%3,5 Raster [30]
Khi Sulphur Dioxide (SO;) L3 Hang ngay 7x3,5 Raster [31]
Khi Cacbon Monoxide (CO) L3 Hang ngay 7%3,5 Raster [32]

c. Tiéu chuan d4nh gia

Céc két qua danh gia 6 nhiém khong khi tir dir liéu vién tham Sentinel-5P TROPOMI trong nghién
ctru nay dugc so sanh, kiém ching vai cac gia tri gidi han cia cac théng sb co ban trong khong khi
xung quanh duoc quy dinh tai quy chuan QCVN 05:2013 Quy chuan k¥ thuat qudc gia vé chat luong
khong khi xung quanh [33]. S6 liéu dung dé so sanh la trung binh nam, trong do, trung binh nim 1a
gia tri trung binh cua céc gia tri do dugc trong khodng thdi gian mot nam (Bang 3).

Béng 3. Gia tri gidi han cac thong s co ban trong khong khi xung quanh (QCVN 05:2013)

Don vi tinh: Microgam trén mét khdi (pg/m?)

Trung binh Trung binh Trung binh Trung binh

T Thong so 1 gid 8 gio 24 giy nam
1 SO, 350 - 125 50
2 Co 30000 10000 - -
3 NO, 200 - 100 40
4 03 300 120 - -
5 Téng bui lo ling (TSP) - - 200 100
6 Bui PM10 - - 150 50
7 Bui PM2,5 - - 50 25
8 Pb - 1,5 0,5

Ghi chu: déu (-) 1a khéng quy dinh.

Dé so sanh v6i giGi han cac thong s6 co ban dugc quy dinh theo quy chuan QCVN 05:2013 - Quy
chudn k¥ thuat qudc gia vé chét lwong khong khi xung quanh, ndng d6 khi thai NO, tir don vi mol/m?
¢6 thé tinh chuyén vé don vi pg/m? theo cong thuc sau [34]:

Ccolumn
C= MA 1
o M

trong do: C la n(‘Sng d6 khi thai da duogc tinh chuyén vé don vi ug/m3 3 Cotumn 12 néng d0 khi thai tinh
duoc tir dit liéu vién tham Sentinel-5P TROPOMI & don vi mol/m?; H 1a chiéu cao tﬁng khi quyén,
tinh theo don vi mét (H = 10000 m); M 1a khdi luong phan tir khi, tinh theo don vi g/mol (Mno, =
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46,0055 g/mol; Mso, = 64,0648 g/mol; Mco = 44,0098 g/mol); A 1a hing s6 chuyén dbi tir don vi g/m’
sang don vi pg/m>, (A = 1000000);

3. Két qua va théo luan

3.1. Két qua theo doi mirc @6 é nhiém khi Nitrogen Dioxide (NO,)

Trén co so két qua thu thap va phan tich dit liéu anh vé tinh radar Sentinel-5P TROPOMI, xay
dung duoc ban dd danh gia mirc d6 6 nhiém khi Nitrogen Dioxide (NO») trung binh niam cho toan b
thanh ph6 Thai Nguyén vao cac nam 2019, 2020 va 2021 (Hinh 3).
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Hinh 3. Ban d thé hién sy phén bd n6ng d06 khi Nitrogen Dioxide (NO;) trung binh ndm khu vyc
thanh pho Thai Nguyén trong cac nam 2019, 2020 va 2021

Khi Nitrogen Dioxide (NO;) dugc hinh thanh bai khi Nito va oxy trong khong khi két hop véi
nhau trong diéu kién nhiét do cao, do vay, khi NO, thuong gép ¢ cac khu cong nghiép va cac khu do6
thi 16n. Dya trén cac ban d6 danh gia mutrc d6 6 nhiém khi Nitrogen Dioxide (NO,) trung binh nim
cho toan bo thanh phd Thai Nguyén vao cac nim 2019, 2020 va 2021, c¢6 thé thdy, trong ca 3 nim
2019, 2020 va 2021, cac xi/phudng Phiic Ha, Quyét Thang, Quan Triéu, Tan Long va Son CAm trén
dia ban TP thudng xuyén c6 nong d6 6 nhiém khi Nitrogen Dioxide (NO,) ¢ mirc cao. Tién hanh d6i
soat v6i sb liéu Bao cao hién trang méi trudng tinh Thai Nguyén giai doan 2016-2020 va Bao cdo Két
qua thyc hién Dé an ting cuong cong tic quan 1y tai nguyén khoang san va bao vé méi truong trén dia
ban tinh Thai Nguyén giai doan 2017-2020 ctia UBND TP Thai Nguyén, nhan thiy cac xd/phudng
Quan Triéu, Tan Long la nhitng xa c6 mat do dét d6 thi tuong ddi 16m, ngoai ra, day con la dia ban
ctia mot s6 co s¢ san xuat nhu: nha may gidy Hoang Vian Thy, cong ty nhiét dién Cao Ngan, mo than
Khanh Hoa. Bén canh d6, cac xa Thinh Puc, Thinh PBéan, Tan Lap, Tich Luong c6 néng d0 khi thai
NO, giam dén theo thoi gian, ddy 14 nhiing x4 khong ¢6 nhiéu cac hoat dong khai thac khoang san,
viéc bi 6 nhiém khi thai NO, trén dia ban nhimng xi ndy trong nhitng nim qua c6 thé do tac dong cia
gi6 lam phat tan khi thai téi cac xa xung quanh. Con lai cac xd/phudng Phic Ha, Son Cam, Quyét
Thang lai 12 nhitg xi c6 dién tich dat phi néng nghiép kha 16n, mic du khong c6 cac hoat dong khai
thac khoang san song lai 1a dia ban tép trung cac hoat dong san xuét nho 1€, cac hoat dong xay dung
trén dia ban twong dbi nhiéu. Pay dugc xem 1a nguyén nhan chinh din téi sy 6 nhiém khi thai NO,
kéo dai trén dia ban 05 xa/phudng nay trong cac nam 2019, 2020, 2021.

Theo biéu d gia tri trung binh ndng d6 khi NO, ciia cac thang trong ndm trén Hinh 4 cho thay,
ndng d6 khi thai NO, trung binh qua cac nam 2019, 2020, va 2021 trén dia ban TP Thai Nguyén bién
dong kha déu, trong d6, 5 thang dau nam (tir thang 1 dén thang 5) va 2 thang cudi nim (thang 11,
thang 12) 1a nhitng thang ma ndng do khi thai NO; c6 xu hudng ting cao hon so vdi cac thang khac
trong nam. Piéu nay co thé 1y giai 1a do khi hau TP. Thai Nguyén chia lam 2 mua 13 rét, trong do,
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mua mua thuong bat dau tir thang 5 dén thang 10 trong nam, mua kho bat dau tir thang 10 ndm trudc
dén thang 5 nam sau, nhu vay co thé thay, nong do khi thai NO, tai khu vuc nghién ctru c6 xu hudng
giam vao mua mua.

Ndng d6 Nitrogen Dioxide (NO2) trung binh
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0.0004

Pon vi tinh: mol/m2
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0.0000
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Hinh 4. Biéu d0 gi4 tri trung binh ndng d6 khi Nitrogen Dioxide (NO,) cho cic thang
trong cac nam 2019, 2020, 2021 trén dia ban TP Thai Nguyén

Nhin chung, ndng d6 khi thai NO, trung binh qua cac nam 2019, 2020, va 2021 trén dia ban TP
Thai Nguyén dao dong kha déu, cu thé nhu sau:

- Nam 2019: nong do khi NO, trung binh dao dong xung quanh khoang tir 0,0000927 —0,000107
(mol/m?), twong tmg véi 0,43 — 0,49 (ng/m?).

- Nam 2020: mat d6 khi NO; trung binh dao dong xung quanh khoang tir 0,0000886 — 0,0000998
(mol/m?), twong tmg vé6i 0,41 — 0,46 (ng/m?).

- Nam 2021: mat d¢ khi NO, trung binh dao dong xung quanh khoang tir 0,0000999 — 0,000112
(mol/m?), twong tmg véi 0,46 — 0,52 (ng/m?).

Khi so sanh véi gia tri giéi han cua cac thong sd co ban duge quy dinh trong quy chuian QCVN
05:2013 Quy chuén k¥ thuat qudc gia vé chat lugng khong khi xung quanh nhan thay, néng do khi
thai NO, trung binh nam trén dia ban TP Thai Nguyén trong sudt cac ndm 2019, 2020, 2021 dao dong
kha déu va khong vuot qua gi tri gidi han cho phép.

3.2. Két qua theo déi mirc @ é nhiém khi Sulphur Dioxide (SO>)

Cin clr vao dit liéu vién tham Sentinel-5P TROPOMI thu thap duoc, tién hanh phén tich va xay
dung dugc ban do theo déi mirc d6 6 nhiém khi Sulphur Dioxide (SO») trung binh niam cho toan bd
thanh phd Thai Nguyén vao cac niam 2019, 2020 va 2021 (Hinh 5).

Duya trén cac ban do danh gia mirc d6 6 nhiém khi Sulphur Dioxide (SO;) trung binh nam cho
toan bo thanh phd Thai Nguyén vao cac nam 2019, 2020 va 2021, c¢6 thé thdy, trong nam 2019, toan
thanh phd c6 phudng Tich Luong c6 ndng do 6 nhiém khi Sulphur Dioxide (SO5) cao nhét, tiép theo
1a cac phuong Luu X4, Pong Lién. Dén nam 2020, c6 3 xa/phuong 1a Dong Bam, Chua Hang va Linh
Son ¢6 ndng d6 6 nhidém khi Sulphur Dioxide (SO;) cao nhat trong pham vi toan thanh phd. Sang dén
nam 2021, thanh phé c6 3 xd/phudng 1a Dong Lién, Cam Gia, Hudng Thuong c6 ndng d6 6 nhiém khi
Sulphur Dioxide (SO;) & mitc cao nhat. Thong thudng, khi SO, 1a khi thai ddc trung cta cac nganh
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cong nghlep san xudt, cu thé hon 1a hoat dong d6t nhién lidu hoa thach tai 16 luyén kim, ngoa1 ra,
mot s6 loai hinh san xuét khac ciing c¢6 thé tao ra khi SO, nhu: xing dau, phuong tién van chuyén,..
Qua tién hanh d6i sanh va phén tich tir B4o cao hién trang méi truong tinh Thai Nguyén giai doan
2016-2020 va Béao cao Két qua thuc hién Dé an ting cudng cong tic quan Iy tai nguyén khoang san va
bao v¢é moi truc‘mg trén dia ban tinh Thai Nguyén giai doan 2017-2020 cua UBND TP Thai Nguyén,
nhan thay s6 1u0ng cac xa/phuong trén dia ban TP c6 ndéng d6 khi SO, cao khong nhiéu, chi dao dong
tir 1-3 xd/phudng nam gin cic co sé san xuat xi mang, can thép, cac co s khai thac sét, cat soi, cu thé
12 nha may can thép Luu X4, nha may luyén kim Coc Héa (phuong Cam Gid), nha may xi mang Luu
X4 (phuong Phi X4), mé da Nui Voi, mo sit Tién Bo (phudng Linh Son). C6 thé néi cac hoat dong
tir cac co s khai thac nay 1a nguyén nhan chinh dan t&i sy 6 nhiém khi thai SO, phén bd tap trung tai
mot s6 xa/phuong trén dia ban thanh phd trong cac nam 2019, 2020, 2021.
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Hinh 5. Ban d9 thé hién sy phém bd ndng d6 khi Sulphur Dioxide (SO,) trung binh nim khu vuc
thanh pho Thai Nguyén trong cac nam 2019, 2020 va 2021
Theo biéu dd gi tri trung binh ndng d¢ khi SO, cua cac thang trong nam trén Hinh 6 cho thay,
cling tuong ty nhu néng d0 khi thai NO,, néng d6 khi thai SO, trung binh qua cac nam 2019, 2020,
va 2021 trén dia ban TP Thai Nguyén ciing ¢6 xu hudng ting cao trong 5 thang dau niam va 2 thang
cudi nam, vao cac thang mila mua trong nam, ndng d¢ khi thai SO, c6 xu hudng giam nhiéu hon.

Nbng d6 Sulphur Dioxide (SO2) trung binh
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Hinh 6. Biéu d6 gia tri trung binh nong d6 khi Sulphur Dioxide (SO,) cho cac thang trong
cac nam 2019, 2020, 2021 trén dia ban TP Thai Nguyén

Nhin chung, néng d6 khi thai SO, trung binh qua cac nam 2019, 2020, va 2021 trén dia ban TP
Thai Nguyén bién ddi va chénh léch kha nhiéu, cu thé nhu sau:

-Nam 2019: ndng d6 khi SO, trung binh dao dong xung quanh khoang tir (—0,0000799) —0,0000774
(mol/m?), twong tmg v&i (-0,51) — 0,50 (ug/m?).

- Nam 2020: mat d6 khi SO, trung binh dao ddong xung quanh khoang tir (—0,000109) — 0,000117
(mol/m?), twong tmg v&i (=0,70) — 0,75 (ug/m?>).
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- Nam 2021: mat d6 khi SO; trung binh dao dong xung quanh khoang tir (—0,0000668) — 0,000178
(mol/m?), twong tmg vé6i (-0,43) — 1,14 (ng/m>).

Khi so sanh v6i gia tri gioi han cua cac thong sé co ban dwoc quy dinh trong quy chuin QCVN
05:2013 Quy chuan k¥ thuat qudc gia vé chat lugng khong khi xung quanh nhén thiy, néng d6 khi
thai SO, trung binh nam trén dia ban TP Thai Nguyén trong sudt cac nim 2019, 2020, 2021 déu dam
bao khong vuot qua gia tri gidi han cho phép.

3.3. Két qua theo déi mirc ¢ 6 nhiém khi Cacbon Monoxide (CO)

Trén co s& két qua thu thap va phan tich dit liéu anh vé tinh Sentinel-5P TROPOMI, xdy dung
duoc ban dd danh gia mac d6 6 nhiém khi Cacbon Monoxide CO cho toan thanh phd Thai Nguyén
trong cac nam 2019, 2020 va 2021 (Hinh 7).
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(c) 2021

Hinh 7. Ban d thé hién sy phan bd ndng d6 khi Cacbon Monoxide (CO) trung binh niam khu vyc
thanh pho Thai Nguyén trong cac nam 2019, 2020 va 2021

Dua trén cac ban d6 danh gia mirc d6 6 nhim khi Cacbon Monoxide (CO) trung binh nim cho
toan bo thanh phd Thai Nguyén vao cac nim 2019, 2020 va 2021, co thé thdy, trong nim 2019, cac
xa/phuong c6 muc do 6 nhiém khi CO cao la cac xa Linh Son, Huéng Thuong, Déng Lién, Tich
Luong. Nam 2020, cac xa/phuong c¢6 muic do 6 nhiém khi CO cao 1a cac x Son Cam, Linh Son,
DPong Lién, Cam Gi4, Phii X4, Tich Luong. Sang dén nam 2021, chi con 3 xd/phudong cé mic do 6
nhiém khi CO cao 1a cac xa Huong Son, Tan Thanh, Trung Thanh.

Khi Cacbon Monoxide CO 1 san pham chinh cta qua trinh d6t chay nhién liéu trong méi truong
khong du oxy, nhu dbt rac, cui, than, may phat dién, 10 nung, khoi thudc 14, khi thai tir cac phuong
tién tham gia giao thong, ... Theo s liéu tir Bao c4o hién trang méi trudng tinh Thai Nguyén giai doan
2016-2020 va Bao cao Két qua thuc hién D¢ 4n ting cudng cong tic quan 1y tai nguyén khoang san va
bao v€ moi truong trén dia ban tinh Thai Nguyén giai doan 2017-2020 cia UBND TP Thai Nguyén,
mac du cac hoat dong khai thac khoang san, xt Iy chét thai ran,... dién ra trén dja ban céac xa/phuong
khac song khi thai CO vén c6 thé phat tan theo gi6, gy 6 nhiém khong khi t6i cac xa/phuong xung
quanh. Mot s6 co s& san xut, khai thac luyén kim, xi mang, xu ly chét thai rin trén dia ban TP nhu:
mo than Khanh Hoa (phudng Quan Triéu), khu lién hop xir Iy chat thai rin D4 Mai (xd Tan Cuong),
mo6 than Ba Son (x4 Son Cam), nha may can thép Luu X4, nha may luyén kim Céc Hoa (phudng Cam
Gid), nha may gidy Hoang Vian Thy, nha may nhiét dién Cao Ngan (phuong Quéan Triéu), nha may xi
ming Luu X4 (phuong Pha X4), mo cat soi xd Cao Ngan (x4 Cao Ngan), mo cat s6i xa Pong Bam
(xd Dong Bam), mo sit Tién BO (xi Linh Son), mé d4 Nii Voi (phuong Chiia Hang), mé da Nuai Hot
(xa Linh Son).

Theo biéu do gia tri trung binh ndng do khi CO cuia cac thang trong ndm trén Hinh 8 cho thay,
ndng do khi thai CO trung binh qua cac nam 2019, 2020, va 2021 trén dia ban TP Thai Nguyén bién
dong kha déu va c6 tinh chu ky, trong do, thang 6 dén thang 9 1a khoang thoi gian ma ndng d6 khi CO
giam nhiéu hon so véi cac thang khac trong nam, thang 3 dén thang 5 1a khoang thoi gian ma ndng do
khi CO dat gia tri 16n nhét trong nam, dy ciing tring voi thoi diém mua kho trong ndm. Nhin chung,
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Nong d6 Carbon Monoxide (CO) trung binh
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Hinh 8. Biéu dd gia tri trung binh ndng d6 khi Cacbon Monoxide (CO) cho cac thang trong
cac nam 2019, 2020, 2021 trén dia ban TP Thai Nguyén

nong d6 khi CO trung binh qua cac ndm 2019, 2020, 2021 trén dia ban TP Thai Nguyén dao dong kha
déu quanh cac mirc nhu sau:

- Nam 2019: ndng d6 khi CO trung binh dao dong xung quanh khoang tir 0,047647 — 0,0504938
(mol/m?), twong tmg vé6i 209,69 — 222,22 (ug/m?).

- Nam 2020: mat d¢ khi CO trung binh dao dong xung quanh khoang tir 0,0419787 — 0,045595
(mol/m?), twong tmg vé6i 184,75 — 200,66 (ug/m?).

- Nam 2021: mat d¢ khi CO trung binh dao dong xung quanh khoang tr 0,0413941 — 0,0437519
(mol/m?), twong tmg v6i 182,17 — 192,53 (ug/m?).

Mic du trong quy chuan QCVN 05:2013 Quy chuan k¥ thuat qudc gia vé chat lugng khong khi
xung quanh, khong quy dinh gia tri gii han khi CO trung binh ndm song c6 thé nhén thiy, ndng do
khi thai CO trung binh ndm trén dia ban TP Thai Nguyén trong subt cac nim 2019, 2020, 2021 da
duoc giam thiéu dang ké, diéu nay ciing cho thay nhimng nd lyc giam thiéu 6 nhidm khong khi tir chinh
quyén thanh phd trong nhitng nim qua.

3.4. Két qua kiém chirng é nhiém khong khi tai khu vuee nghién ciru

Cac két qua danh gia mirc d6 6 nhidm khi thai tir dir liéu anh vé tinh co thé kiém chimg thong
qua s liéu tir cac tram quan tric khong khi mat dat hodc thong qua dir liéu lich st [11-13, 17, 20].
Trong nghién ctru nay, két qua xay dung ban d6 danh gia mirc d6 6 nhidm khi thai SO,, NO,, CO
trong khong khi tai thanh phd Thai Nguyén vao cac nim 2019, 2020 va 2021 trén co s¢ tmg dung dir
liéu anh vé tinh Sentinel-5P TROPOMI dugc kiém chung thong qua dir liéu lich st (Hinh 9) va cac
Bio cdo hién trang méi truong tinh Thai Nguyén giai doan 2016-2020, Béo cdo Két qua thyc hién Dé
an tang cuong cong tac quan ly tai nguyén khoang san va bao vé€ moi truong trén dia ban tinh Thai
Nguyén giai doan 2017-2020 cia UBND TP Thai Nguyén [35, 36].
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(a) O nhiém khéng khi tai xom Quyét Thing, xa Cao Ngan, (b) O nhidm khong khi do khai thac khoang san trén
thanh phd Thai Nguyén, ngay 31/07/2020 [37] dia ban TP Thai Nguyén, ngay 01/10/2021 [38]

Hinh 9. Két qua kiém chimng 6 nhiém khong khi tai TP Thai Nguyén

4. Két luan

Nghién ciru nay trinh bay viéc tng dung dir liéu vién tham radar Sentinel-5P TROPOMI da thoi
gian trong giam sat va danh gia chit lugng khong khi mirc d6 6 nhidm khi thai SO,,NO,, CO trong
khong khi trén dja ban thanh phd Thai Nguyén vao cac nam 2019, 2020 va 2021. Két qua cia nghién
ctru nay dugc kiém chimg véi Béo céo hién trang méi trudng tinh Thai Nguyén giai doan 2016-2020
va Béo céo Két qua thuc hién D& an ting cudng cdng tac quan 1y tai nguyén khoang san va bao vé
mdi truong trén dia ban tinh Thai Nguyén giai doan 2017-2020 cuia UBND TP Thai Nguyén va so
sanh voi cac gia tri giéi han cua cac thong s co ban trong khong khi xung quanh dugc quy dinh tai
quy chudn QCVN 05:2013 Quy chuan ky thuat quc gia vé chat luong khong khi xung quanh, qua do,
cho thay két qua ciia nghién ctru nay ctng phu hop véi nhitng nhan dinh dwoc dua ra trong cac bao
c4o nay.

Bén canh do, cac san pham ban d6 thu nhan dwoc trong nghién ciru nay con cho phép cac co quan
chtrc nang danh gia, phan ving mirc d6 6 nhidém ciing nhu dé dang xac dinh cac ngudn phat khi thai
trén dia ban thanh phd. V&i pham vi quan sat va danh gia rong 16n, két qua ctia nghién ciru nay cho
théy dit liéu vién tham radar Sentinel-5P TROPOMI da thoi gian trén nén tang GEE thyc sy 1a mot
giai phap giam sat va danh gia 6 nhiém khong khi tin cay, hiéu qua, va c6 chi phi thép.

Loicam on

Nghién ctru nay dugc tai trg boi Truong Pai hoc Xay Dung Ha Noi d6i voi Nhém nghién ctru
“Nghién ctru tmg dung cong nghé GIS & RS trong phan tich, danh gia rui ro thién tai nham thich Gmg
v6i bién d6i khi hau”.
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