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TOM TAT

Viét Nam la nwée c6 nguén tai nguyén khoang sén phong phu, trong doé triv long than khoéng 8,6 ty

tan, tap trung chi yéu & bé than tinh Quéng Ninh. Bén canh nhiing loi ich kinh té va xa hoi, khai thac than
con ¢é nhiing tac déng tiéu cuc dén moi truong nhw 6 nhiém khéng khi va nwéce. Nghién ciru nay trinh
bay két qua Iap ban d6 phan bé khéng gian hang quy cta cac chat gay 6 nhiém khéng khi trén dia ban
tinh Quang Ninh, bao gém CO, NO, va SO tr di¥ liéu vé tinh Sentinel 5P TROPOMI. DiF liéu vé tinh
Sentinel 5P TROPOMI vé bén néng do chét gay 6 nhiém khéng khi trong cé ndm 2023 duoc thu thdp
béang cach st dung nén tang dién toén dam may Google Earth Engine (GEE), sau dé tinh trung binh qua
cac quy. Két qua danh gia 6 nhiém khong khi tir dir liéu vién tham duoc so sénh véi gid tri gici han cua
céc théng sb co ban trong khéng khi tai QCVN 05:2013/BTNMT “Quy chuén ky thuét quéc gia vé chéat
lwong khéng khi”. Két qua thu duworc trong nghién ctru nay cung cép théng tin kip thoi giup cac nha quan

ly gidm sat chét lrong khéng khi tai cac khu vure khai thac than.
Ttr khéa: 6 nhiém khong khi, vién tham, Sentinel 5P TROPOMI, Quang Ninh.

1. MO PAU

O nhiém khéng khi la mét trong nhitng van dé
méi trudng cAp bach nhét déi véi cac québc gia do
tac dong cha qua trinh phat trién kinh té - xa hoi
ciing nhw sy gia tdng dan sb. Cac nghién ctru trén
thé gidi cho thay, chat lwgng khong khi & nhiéu khu
vuc da xubng cdp nghiém trong, anh huéng 16n
dén strc khde clia ngwoi dan xung quanh [6,], [7],
[12], [13].. Viéc woce tinh va giam sat ndng d6 cac
chéat gay & nhiém khéng khi cé vai trd quan trong,
cung cép théng tin kip thdi gidp cac nha quan ly
¢ng phé va&i 6 nhiém méi truwdng.

Quang Ninh Ia dia phwong c6 téc dd phat trién
kinh t& nhanh, qua trinh d6 thi hoa dién ra manh
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mé. Bén canh d6, Quang Ninh ciing la dia phwong
c6 trir lwong than Ién nhat cd nwdc, véi cac méd
than I&n nhw Cam Pha, Bong Triéu... [8]. Than da
doéng vai trd quan trong trong san xuét nang luwong
& Viét Nam trong nhiéu thap ky, cung cap nang
lwgng cho cac nganh céng nghiép va hoat déng
cua con nguwdi. Mac du cé vai trd quan trong trong
phét trién kinh t& - xa hdi nhwng viéc khai thac va
st dung than da gay ra nhirng tac déng tiéu cuc
dén méi trudng va sirc khde cong dong [3].

Cac nghién ctru trvde day thwdng stv dung div
liéu quan trac tai cac tram do dé danh gia chéat
lwong khéng khi. M&c du vay, trén thuc té khong
thé thiét 1ap cac tram quan tréc véi mat do day do
tdn kém chi phi. Nhiéu nghién ctu da s dung div
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liéu vién tham quang hoc dé& danh gia chéat lwong
khong khi dwa trén méi quan hé gitra ham lwong
PM10 va phan xa khi quyén x&c dinh t div liéu
vién tham. Thoi gian gan day, vé tinh Sentinel 5P
véi bd cdm bién TROPOMI cho phép quan trac
ham lwong nhiéu théng sb chét lwong khong khi
khac nhau nhu CHg4, CO, NO2, SOz la mbt nguén
di liéu quan trong va hiéu qua cao phuc vu nghién
ctu 6 nhiém khéng khi. Muc tiéu chinh cta vé tinh
Sentinel 5P 1& thuc hién cac phép do khi quyén véi
do phan giai khong gian - thoi gian cao, str dung
cho danh gia chét lwong khong khi, birc xa ozone,
UV, giam sat va dy bao khi hau. V&i d6 phan giai
thoi gian cao va pham vi bao phtd rong, di liéu
Sentinel 5P dwoc st dung rdng rai va hiéu qua
trong viéc theo déi ndng dod cac thong sé 6 nhiém
khong khi & nhiéu khu ve khac nhau trén thé gioi
[11, [4], [5], [9]. , ‘

Bai viét nay trinh bay két qua lap ban dé phan
bd néng dod cac chat 6 nhiém khong khi tai khu v
tinh Quang Ninh tir di¥ liéu vé tinh Sentinel 5P. D
lieu Sentinel 5P TROPOMI tai khu vire nghién ctru
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vao nam 2023 dwoc thu thap dé xay dung ban dé
ndng d6 trung binh hang thang cta 3 chat gay 6
nhiém khoéng khi, bao gém CO, NO2 va SO,. Két
qué nhan duwoc trong nghién ctu la nhitng théng
tin khach quan, kip th&i, gitp cac nha quan ly theo
ddi va (rng pho véi tinh trang 6 nhiém khong khi tai
tinh Quang Ninh.

2. DU LIEU VA PHUONG PHAP NGHIEN CUrU
2.1. Khu vwc nghién ctru va dir liéu str dung
2.1.1. Khu vwc nghién ciru

Quéng Ninh 1& mét tinh ndm & viing Béng Bac
Viet Nam, c6 toa d6 dia ly tir 20°40' dén
21939'49.8" vi d6 Bac va tir 106°26' dén 108°31'
kinh @6 Boéng (Hinh 1). Quang Ninh c6 dién tich ty
nhién 6.120,79 km2, dan sb gan 1.400.000 nguoi
vao nam 2022. Tinh cé dwong bién gidi v&i Trung
Quéc hon 118 km va cé bo bién dai 250 km.
Quang Ninh c6 ngudn tai nguyén khoang san
phong phu, ndi bat nhat 1a trir lwong than chiém tdi
95% tri lwong than ca nwéc (khoang 8,8 ty tan).

QUANG NINH MAP

Truong Sa islands |, -
(Khanh Hoa province) _

Hinh 1. Vi tri dia ly khu vwc nghién ctru

V&i ngudn tai nguyén than khéng 16, Quang
Ninh da tré thanh trung tam khai thac than va san
xuét nhiét dién I&n nhat cd nwdc. Bén canh nhirng
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loi ich mang lai cho sy phat trién kinh té - xa hoi
clia dia phwong, khai thac than con gay anh hwéng
tieu cyc dén moi trwong & Quang Ninh. Cac khu
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khai thac 16 thién tao ra mét lwgng I&n bui va khi
doc thai vao madi trwdng. Ngoai ra, viéc tang dién
tich va quy mé cac bai thai cling 1am mét di tham
thuc vat, gay ra bui dang ké. Hoat ddng van chuyén
than tr mé dén noi tiéu thu ciing 1a nguyén nhan
gay 6 nhidm khoéng khi doc cac tuyén dwéng giao
thdng. Ngoai ra, tinh Quang Ninh con la mét trong
nhirng dia phwong c6 sé lwong nha may nhiét dién
than I&n nhat Viét Nam. Hién nay, toan tinh cé 7
nha may nhiét dién than, véi tbng cong suét 4.150
MW, chiém 16% tbng san lwong dién ca nudc.
Hang nam, cac nha may nhiét dién than thai ra moi
trwdng hang triéu tan tro, xi, |am gia ting tinh trang
6 nhiém bui & tinh Quang Ninh.

2.1.2. Di¥ liéu sir dung

Trong nghién ctru nay, dir liéu Sentinel 5P
TROPOMI duwgc thu thap lién tuc trong nam 2023
tai tinh Quéng Ninh dwoc st dung dé xay dwng ban
dd phan bé ndi dung cla 3 théng sé 6 nhiém khéng
khi gdm CO, NO, va SO.. Nén tdng Google Earth
Engine (GEE) da dwoc st dung dé thu thap va xo
ly dir liéu Sentinel 5P bang coéng cu
harpconverbin_spatial. D liéu dwgc xt ly sau &
clp dd L3, loai bd cac pixel c6 gia tri QA nhd hon
80% dbi voi AER_Al, 75% dbi voi dai mat do
tropospheric_NO>_column_number cia NO; va
50% dbi v&i tat ca cac bo dir liéu khac ngoai trir O3
va SOz [2].

2.2. Phuwong phap nghién ciru

D@ liéu Sentinel 5P TROPOMI & dinh dang

NetCDF (cip do6 L2) dwoc thu thap tr co s& dir

liéu Copernicus, sau d6 dwoc x& ly trén nén tang
GEE dé dat dwoc cap dod L3 va chuyén ddi sang

dinh dang TIFF trén

harpconverbin_spatial.

Google Earth Engine la nén tang phan tich di
liéu khdong gian dia ly dwa trén dam may cho phép
ngui dung triee quan héa va phan tich dir liéu hinh
anh vé tinh. GEE hoat doéng théng qua giao dién
&ng dung JavaScript trwc tuyén - Code Editor.
Trong giao dién Code Editor, nguwdi dung cé thé
viét va chay céc tap lénh dé xt ly va phan tich div
liéu khéng gian. GEE la mot céng cu hiéu qua va
manh mé khi xt& ly di¥ liéu vién tham da thoi gian,
chang han nhw v&i anh Sentinel 5P.

Nong dé CO, NO; va SO; tinh toan tir di liéu
Sentinel 5P ¢c6 don vi la mol/m?, trong khi don vi
theo tiéu chuan Viét Nam 1a pg/m? nén sau khi xt
ly cAn chuyén ddi don vi do theo cong thirc [11]:

(1)

duwa cbng cu

CzﬁxMxA
H

Trong d6: C la ndng d6 cac chat 6 nhiém khong
khi, ug/m3;

Cocol. - NONG dd cot chat 6 nhiém khong khi,
mol/cm?;

H - d6 cao khi quyén, 10000 m;

A - hang sb chuyén déi tlr g/m3 sang pg/m?
(bang 1000000).

M - khéi lwgng mol clia chat 6 nhiém khéng khi,
g/mol.

Cubi cung, ham lwong cac théng sé 6 nhiém
khéng khi xac dinh tr di¥ liéu Sentinel 5P dwoc so
sanh véi Quy chudn QCVN 05:2013/BTNMT - Quy
chuan ky thuat quéc gia vé chat lwgng khong khi
xung quanh dé& danh gia chat lwong khong khi tai
khu virc nghién ctru (Bang 1).

Bang 1: Gia tri gi®i han t6i da (ug/m?) cta cac chat gay 6 nhiém khéng khi
trong QCVN 05:2013/BTNMT [10]

TT | Théngsd | Trung binh 1 gi&y Trung binh 8 gi& | Trung binh 24 gi® | Trung binh nam
1 CO 30000 10000 - -
2 NO2 200 - 100 40
3 SOz 350 - 125 50

3. KET QUA VA THAO LUAN

D liéu Sentinel 5P TROPOMI cho ca nam
2023, sau khi thu thap va x& ly, dwoc st dung dé
xay dung ban db phan bd ndng do trung binh CO,

Nl s6 2 - 2025

NO2 va SO, theo quy va nam bang phan mém
ArcGIS 10.8. Bon vj néng dd clia cac khi & nhiém
khéng khi cling dwoc quy ddi ttr mol/m? sang pug/m?
theo cong thire (1).
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Hinh 2. Ban dé phan bé ham lwgng CO trung binh thang nam 2023 khu vie tinh Quang Ninh

Hinh 2 th& hién ban dd phan bd khéng gian
theo quy vé néng d CO cho nam 2023 tai tinh
Quang Ninh tlr di liéu Sentinel 5P. C6 thé thay,
ndng d& CO tai Quang Ninh cé sw chénh I&ch I&n
gitra cac quy clia ndm 2023, trong dé néng dd CO
cao nhéat vao quy 1 (thé hién bang mau vang va
nau sdm trén Hinh 2) voi gia tri dao dong tu
12242,9 pg/m® dén 17091,8 pg/me. Khu vuc cé
ndng dd CO cao nhat ndm & phia Tay Nam tinh
Quang Ninh, noi cé cac mé than I&n & cac huyén
DPoéng Triéu, Udng Bi, CAm Pha. Quy II, néng d6
CO trong khoéng khi ctia tinh Quang Ninh cao thr
hai (tr 11385,7 ug/m? dén 18406,5 ug/m?3), trong
d6 khu vire c6 ndng dé CO cao nhéat phan bd & khu
virc ven bién va mét sd viing lan can. cac hon dao
ven bo. Trong quy I, ndng dé CO trong khéng khi
dat mire thap nhét (v 7975,8 pug/m? dén 10150,6
pg/md), thé hién bdng mau tim trén Hinh 2. Nhin
chung, ndng dd CO trong khéng khi tinh Quéang
Ninh trong quy 3 ndm 2023 hau hét déu duwdi
10000 pg/m3. Néng do oxit cacbon tang trong quy
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4 nam 2023 (ttr 9830,1 pug/m? 1én 12891,3 ug/m3),
nhung van thap hon ndéng dé CO trong quy 2 va
quy 1.

Mac du QCVN 05:2013/BTTMT khéng quy dinh
gia tri gidi han ndng dd CO trung binh hang quy,
hang nam nhuwng qua so sanh véi Bang 2 cho thay
ndng do CO tai Quang Ninh rat cao, thap nhét tr
khodng 8000 pg/m? (gan bang gi¢i han cho phép).
theo gia tri trung binh 8 gi® trong QCVN
05:2013/BTTMT).

Ngoai ra, trong nghién ctru cling xay dwng ban
dd néng dd carbon dioxide (CO) trung binh hang
nam 2023 tai tinh Quang Ninh (Hinh 3). Hinh 3 cho
thay, néng d6 CO trung binh hang nam dén nam
2023 trén dia ban tinh Quang Ninh dao dong tw
10716,5 ug/m?® dén 13485,6 ug/m?3, tham chi cao
hon gia tri gi¢i han néng dd CO trung binh trong 8
gi® theo QCVN 05:2013/BTTMT. C6 thé thiy trong
subt nam 2023, nébng d6 CO cao nhat & khu vuc
phia Nam, noi c6 cac mé than lon.

SO 2-2025 E.
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Hinh 3. Ban dé phan bé ham lwong CO trung
binh t ndm 2023 khu vwc tinh Quang Ninh

Hinh 4 thé hién ban dd phan bd khong gian
theo quy vé ndng dé nitrit (NO2) dén nam 2023 tai
tinh Quang Ninh. Két qua cho thay, twong tw nhw
chét gay 6 nhiém CO, ndng dd NO, cao nhat & khu
vuc cac huyén Bong Triéu, Udng Bi, Quang Yén
va Cam Pha - noi c6 cac mé than 16n (thé hién
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bang mau vang va nau sam trén Hinh 4). Néng do
NO- trung binh trong quy 1 nam 2023 dao doéng tw
31,31 pg/m? dén 75,70 pg/m3, trong khi quy 2 dao
dong tir 34,90 pg/m?3 dén 75,12 ug/m3. Quy 3/2023,
ndng dd NO; trung binh gidm (twong tw ndng do
CO), v6i gia tri dao dong tir 26,56 pg/m? dén 59,71
ug/m3, trong dé ndéng dd NO2 trung binh quy cao
nh4t van phan bd & khu vuc cac than I6n. Nong do
NO; trung binh tang tr& lai vao quy 4 nam 2023,
véi gia tri dao dong tr 25,06 pg/m3 dén 72,77
pg/m3,

Ban d6 ndng dd NO; trung binh nd&m nam 2023
trén dia ban tinh Quang Ninh dwgc trinh bay trén
Hinh 5, trong d6 dao dong tir 30,46 ug/m® dén
69,11 pg/m3. Viing c6 ndng d6 NO2 trung binh nam
cao nhat nam & phia Tay va Tay Nam tinh Quang
Ninh (noi cd nhiéu mé than Ién). Néng d6 NO;
trung binh hang nam 2023 tai cac khu viec mé than
I&n ciing cao hon dang ké so vé&i gia tri gidi han
ctia théng s6 NO, theo QCVN 05:2023/BTNMT (50
Hg/md).
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Hinh 5. Ban dé phan b6 ham lwong NO; trung
binh nam 2023 khu vyc tinh Quang Ninh

Ban dd ndng dd SO trung binh quy ndm 2023
trén dia ban tinh Quang Ninh dwgc trinh bay trén
Hinh 6. Két qua thu dwoc cho thy ndng dd SO tai
khu viwc nghién ctu dat mire thap nhat vao quy 3
nadm 2023 (tr 0 dén 282,02 ug/m?). Néng dé SO;
trung binh trong quy 1 (ttr 0 dén 291,55 ug/m?), quy
2 (tr 0 dén 154,27 ug/m?) va quy 4 (tr 0 dén
292,06 pg/m3) ctia nam 2023 kha twong dong va
cao hon dang ké so v&i quy 3. Co thé nhan dinh,
ndng dd sulfur dioxide trong khéng khi tai tinh
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Quang Ninh cao so v&i QCVN 05:2013/BTNMT,
tham chi cao hon gia tri gi¢i han ndng d6 SO trung
binh trong 24 gi¢ (125 pg/m3).

Hinh 7 trinh bay két qua xay dwng ban db néng
dd SOz trung binh nam 2023 tir di¥ liéu Sentinel 5P
TROPOMI, trong dé ndéng d6 SO, dao dong tr O
dén 180,12 pg/m3 So sanh vé&i quy chuén Viét
Nam vé& chat lwong khdong khi (QCVN
05:2013/BTNMT) cho thay ndng d6 SO trung binh
nam 2023 tai Quang Ninh cao hon nhiéu so véi gia
tri giéi han trong quy chuén (50 pg/m3). Hau hét
khu vire nghién ctru déu cé ndng dd SO- trung binh
ndm vuwot tiéu chudn cho phép trong QCVN
05:2023. Cac khu vic cé ndng d6 SO, ndm trong
gia tri cho phép trong QCVN 05:2013/BTNMT la
khong dang ké, thé hién bang mau tim trén Hinh 7.
Phan tich sw phan bé ndng dd SO trung binh nam
2023 trén dia ban tinh Quang Ninh ciing cho thay
ndng dd SO, cao hon & khu vuc phia Tay va Tay
Nam. Diéu nay ciing phu hop véi sw phan bd néng
dod cac chéat gay 6 nhiém khong khi khac trén dia
ban tinh Quang Ninh nhw CO va NO. Nhw vay, cé
thé néi qua trinh khai thac than & Quang Ninh co6
&nh huéng Ién dén sy phan bd néng doé cac chéat
gay 6 nhiém khéng khi, bao gdm oxit cacbon, nitrit
va sulfur dioxide.

1065300 T 107002 107°300°F 108°0°0°T:
' ! ) )

W
21°30°0" N+ F21°300"N
21500\ “g 100N
Second quarter - SO2
(pg/m?)
oy High : 282,02
0510 20 30 40
Low : 0 R —— Kilometers =
16 OE e 107301 TIRONE
106°300°E 0TE WF300E 108°00'E
) H L h
4 5 2o
W @ = B
217300 A4 K : L faraooN
o -
by ;
< s a
3 o
5 3 ¢
21700 < & - g } 1°00°N
Fourth quarter-S02 .~ ® A k’_‘
(ngm) = By
oy Hish 282,02 - 'ﬁ*
0510 20 30 40 &
Low:0 SR Kilometers "7

T T T T
106530'0"F. 107500"T 107300 T 108200

Hinh 6. Ban dé phan bé ham lwgng SO; trung binh quy trong nam 2023 khu vwe tinh Quang Ninh

Website: https://tapchi.hoimovietham.vn

SO 2-2025 m



@ THONG GIO, AN TOAN VA BAO VE MOI TRUONG

CONG NGHIEP MO

106°30'0"E 107°0'0"E
N i

107°30'0"E 108°0'0"E
L I

W — |
21°30'0"N+

21°00"N+
SO2 - 2023
(ng/m?)

gy High : 282.02

Low : 0

510 20 30 40 X
e Kilometers

-21°30'0"N

F21°00"N

T T
106°30'0"F 107°0'0"E

T T
107°30'0"F 108°0'0"F

Hinh 7. Ban dé phan bé ham lwong SO; trung binh ndm 2023 khu v tinh Quang Ninh

4. KET LUAN

> Nghién clru nay trinh bay két qua ng dung
di liéu vé tinh Sentinel-5P TROPOMI dé lap ban
dd phan b theo khéng gian - thdi gian ctia 04 ndng
dod chét 6 nhiém khong khi (CO, NO, va SO) tai
tinh Quang Ninh - viing trong diém khai thac va ché
bién than & Viét Nam. T di¥ liéu Sentinel 5P, trong
nghién ctu da xay dwng ban d6 ndng dé cac chéat
6 nhiém khong khi trung binh hang quy va hang
nam cho nam 2023, bao gém CO, NOzva SOy, sau
do so sanh véi cac gia tri gidi han trong tiéu chuén
Viet Nam vé chat lwong khéng khi (QCVN
05:2013/BTNMT). Két qua cho thay néng do CO,

TAI LIEU THAM KHAO

NO2, SO: trén dia ban tinh Quang Ninh nam 2023
déu cao so véi quy dinh tai QCVN, trong d6 néng
dé cao nhat la vao quy |;

> Ban d6 phan bd néng dd cac chat gay 6
nhiém khong khi nhan dwoc trong nghién clru nay
Ia théng tin khach quan va kip thi, cho phép cac
nha quan ly danh gia mic dd 6 nhiém khéng khi
cling nhw xac dinh cac ngudn phat thai khong khi
tai khu vwrc nghién ctru. V@i pham vi bao pht rong,
di lidu Sentinel-5P TROPOMI c6 thé dwoc st
dung hiéu qua trong viéc giam sat va danh gia 6
nhiém khéng khi, tiét kiém thoi gian va chi phi so
v&i cac phwong phap nghién clru truyén théng 0
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ABSTRACT

Vietnam is a country with rich mineral resources, of which coal reserves are about 8.6 billion tons,
concentrated mainly in the coal basin of Quang Ninh province. Besides the economic and social benefits,
coal mining has negative impacts on the environment, such as air and water pollution. Air pollution in coal
mining areas seriously affects human health and the environment. This study presents the results of mapping
the quarterly spatial distribution maps of air pollutants in Quang Ninh province, including CO, NO_ and SO,
from Sentinel 5P TROPOMI data. Sentinel 5P TROPOMI data on four air pollutant concentrations in the entire
year 2023 was collected using the Google Earth Engine (GEE) cloud computing platform and then averaged
over the quarters. The results of air pollution assessment from remote sensing data are compared with the
limit values of basic parameters in the air in QCVN 05:2013/BTNMT National technical regulation on air
quality. Analysis of the achieved results show that the concentrations of CO, NO; and SO;in Quang Ninh
province in 2023 are all high compared to regulations in QCVN, especially in the southern region where large
coal mines are concentrated. The results received in this study provide timely information to help managers
monitor air quality in coal mining areas.

Keywords: air pollutants, remote sensing, coal mine, Sentinel 5P TROPOMI, Quang Ninh province.

@ Vietham Mining Science and Technology Association

Website: https://tapchi.hoimovietnam.vn SO 2 - 2025 B



