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Tom tat:

Hai Dwong la dia phwong c6 toc do phdt trién kinh té - xd héi ciing nhw dé thi héa cao. Do tiép gidp véi tinh
Quang Ninh, la dia ban khai thdc than I6n nhdt ca nwée, chat lwong khong khi ¢ Hai Dwong c¢6 nhitng dién bién
phike tap, doi héi phdi c¢é si theo di va quan trdc lién tuc. Nghién civu ndy trinh bay két qua thanh ldp ban doé phdn
bé khéng gian theo thang va theo ndm ham lwong cdc théng sé 6 nhiém khong khi bao gom CO, NO; va SO; trén dia
ban tinh Hai Dwong tir dit liéu vé tinh Sentinel SP TROPOMI sir dung nén tang dién todn dam mdy Google Earth
Engine (GEE). Két qua xdc dinh ham lwong khéng khi tir div liéu vién tham dwoc so sanh véi gid tri gidi han ciia cdc
théng s6 co ban trong khéng khi tai QCVN 05:2013/BTNMT “Quy chudn ky thudt quéc gia vé chdt lwong khong
khi”. Két qua thu dwoc trong nghién citu ndy cung cap thong tin khdch quan, kip thoi gitip cdc nha quan Iy trong
gidm sat chdt lwong khéng khi tai cic dia phwong.
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Abstract:

Hai Duong is a region with high economic and social development as well as urbanization. Due to its proximity
to Quang Ninh province - the largest coal mining area in the country, air quality in Hai Duong undergoes complex
changes, necessitating continuous monitoring and surveillance. This study presents the results of mapping the spatial
distribution of air pollution parameters, including CO, NO,, and SO>, on a monthly and yearly basis in Hai Duong
province using Sentinel 5P TROPOMI satellite data and the Google Earth Engine (GEE) cloud computing platform.
The air pollutants concentration calculated from remote sensing data are compared with the limit values of basic air
parameters in the Vietnamese National Technical Regulation on Air Quality (QCVN 05:2013/BTNMT). The obtained
results in this study provide objective and timely information to assist local authorities in monitoring air quality in
the region.
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1. Giéi thi¢u chung

O nhiém khong khi 1a mot trong nhimg van dé méi truong cip bach nhét déi v6i cac qudc gia
do tac dong cua qua trinh phat trién kinh té - xa hoi cling nhu su gia tang dan s6. Cac nghién ctu
trén thé giGi cho thay, chit lugng khong khi & nhidu khu vuc da xudng cp nghiém trong, anh huong
16n dén strc khoe cua ngudi dan xung quanh [1,2 ,3]. Viéc udce tinh va giam sat nong do cac chat gay
6 nhiém khong khi c6 vai tro quan trong, cung cap thong tin kip thoi gitip cac nha quan 1y ung pho
v6i 6 nhiém moi trudng.

Hai Duong la dia phuong co téc d6 phat trién kinh té nhanh, qua trinh d6 thi hoa dién ra manh
mé&. Bén canh d6, Hai Duong ciing tiép giap véi tinh Quang Ninh, la dia phuong co trir luong than
16n nhat ca nudc [4]. Than da dong vai tro quan trong trong san xut nang luong & Viét Nam trong
nhiéu thap ky, cung cép niang luong cho cic nganh cong nghiép va hoat dong cua con ngudi. Mic
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du ¢6 vai tro quan trong trong phat trién kinh té - xa hoi nhung viéc khai thac va st dung than da
gdy ra nhitng tac dong tiéu cuc dén moi trudng va sirc khoe cong dong [5]. Piu ndy ciing anh hudng
dén chat luong khong khi ¢ cac khu vuc xung quanh, trong d6 c6 tinh Hai Duong.

Céc nghién ctru trudc day thuong sir dung dit liéu quan tréc tai cac tram do dé danh gia chat
lwong khong khi. Nhidu nghién ctru da st dung dir liéu vién tham quang hoc dé danh gia chat luong
khong khi dya trén méi quan h¢ gitra ham lwong PM10 va phan xa khi quyén xac dinh tir dit licu
vién tham. Thoi gian gan day, vé tinh Sentinel 5P voi bo cam bién TROPOMI cho phép quan trac
ham lugng nhiéu thong sb chat luong khong khi khac nhau nhu CHs, CO, NO,, SO; 1a mot ngudn
dit liéu quan trong va hiéu qua cao phuc vu nghién ctru 6 nhiém khong khi. V&i d6 phan giai thoi
gian cao va pham vi bao phu rong, dir liéu Sentinel 5P duoc st dung rong rai va hi¢u qua trong vi¢c
theo ddi ndng do cac thong sé 6 nhiém khong khi & nhiéu khu vye khac nhau trén thé giéi [6,7,8,9].

Bai viét nay trinh bay két qua 1ap ban d6 phan bd ndng do cac chit 6 nhiém khong khi tai khu
vuc tinh Hai Duong tr dir li¢u v¢ tinh Sentinel 5P. Dt liéu Sentinel SP TROPOMI tai khu vuc
nghién ctru vao nam 2023 duoc thu thap dé xay dung ban db ndng do trung binh hang thang cia 3
chat gay 6 nhiém khong khi, bao gom CO, NO, va SO». Két qua nhan duoc trong nghién ctru 1a
nhitng thong tin khach quan, kip thoi, giup cac nha quan 1y theo doi va tmg pho véi tinh trang 6
nhiém khong khi tai tinh Hai Duong.

2. Noi dung nghién ciru
2.1. Khu vwe nghién cwu va div liéu sir dung
2.1.1 Khu vwc nghién cvuu

Hai Duong 14 tinh thuoc Pong bang song Hong, trai dai tir 20°43” dén 21°14> do vi Bic,
106°03° dén 106°38’ d6 kinh bong (Hinh 1). Hai Duong c6 dién tich 1.662 km?, 1a tinh c6 dién tich
trung binh trong sb cac tinh thanh ¢ Viét Nam, dugc chia lam 2 ving: ving dbi ni va ving dong
bang. Ngoai ra, Hai Duong ciing tiép giap véi Quang Ninh, 1a dia ban khai thac va ché bién than
16n nhét ca nudc.
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Hinh 1. Vi tri dia Iy khu viuc nghién cuu
2.1.2 Dir liéu swr dung

Trong nghién ctru nay, dit liéu Sentinel 5P TROPOMI dugc thu thap lién tuc trong nam 2023
tai tinh Hai Duong duoc sir dung dé xay dung ban dd phan bd ndi dung cia 3 théng s6 6 nhidm
khéng khi gdm CO, NO2 va SO2. Nén tang Google Earth Engine (GEE) di duoc str dung dé thu
thap va xtr 1y dit liéu Sentinel 5P bang cong cu harpconverbin_spatial. Dit liéu dugc xit Iy sau & cAp
do L3, loai bo cac pixel co gia tri QA nho hon 80% dbi véi AER Al 75% ddi v6i dai mat do
tropospheric NO2_column_number ctia NO2 va 50% ddi v6i tat ca cac bo dir lidu khac ngoai trir
03 va SO2 [10].

2.2. Phwong phap nghién ciru

Dir liéu Sentinel 5P TROPOMI ¢ dinh dang NetCDF (cap do L2) duoc thu thap tir co s& dit
liéu Copernicus, sau d6 dugc xur ly trén nén tang GEE dé dat duogc cép do L3 va chuyén doi sang
dinh dang TIFF dya trén cong cu harpconverbin spatial.

Google Earth Engine 12 nén tang phan tich dit liéu khong gian dia 1y dya trén ¢dm may cho
phép nguoi dung truc quan hoa va phan tich dir li¢u hinh anh v¢ tinh. GEE la mét cong cu hi¢u qua
va manh mé khi xu 1y dir liéu vién tham da thoi gian, chéng han nhu véi anh Sentinel 5P. N@)ng do
CO, NO2 va SO2 tinh toan tir dit li€u Sentinel 5P c¢6 don vi la mol/m2, trong khi don vi theo tiéu
chuan Viét Nam 1a pg/m3 nén sau khi xtr Iy can chuyén d6i don vi do theo nghién ctru [11]:

C=%><M><A (1)
H

Trong d6: C 1a ndng d6 cac chat 6 nhiém khong khi, don vi pg/m3;
Ccol. - ndong d6 cot chat 6 nhiém khéng khi, tinh bang don vi mol/cm2;
H - d¢ cao khi quyen (10000 m);
A - hang s6 chuyén doi tir (g/m3) sang (ug/m3) (bang 1000000);
M - khéi luong mol cua chat 6 nhiém khong khi (g/mol).
Ham lugng céc thong s6 6 nhiém khong khi xac dinh tir dit liéu Sentinel 5P duoc so sanh véi
Quy chuan QCVN 05:2013/BTNMT - Quy chuén k¥ thuat qudc gia vé chat luong khong khi xung
quanh dé danh gia chat luong khong khi tai khu vuc nghién ciru (Bang 1).

Bdng 1. Gid tri giéi han t6i da (ug/m®) cia cdc chdt gdy é nhiém khéng khi trong QCVN 05:2013/BTNMT [12]

TT Théong sb Trung binh 1 gi¢ Trung binh 8 gio Trung binh 24 gi¢ Trung binh nim
1 CO 30000 10000 - -
2 NO, 200 - 100 40
3 SO, 350 - 125 50

3. Két qua va ban luin

Dir liéu Sentinel SP TROPOMI cho cd ndm 2023, sau khi thu thap va xtu ly, dugc sur dung dé
xdy dung ban d6 phan bo ndng d6 trung binh CO, NO2 va SO2 theo thang bang phan mém ArcGIS
10.8. Pon vi ndng do cia cac khi 6 nhiém khong khi ciing dugc quy dbi tir mol/m2 sang pg/m3 theo
cong thuc (1).

3.1. Bin do phén b6 ham lwong CO trung binh thang nam 2023 khu vwe nghién civu

Hinh 2 thé hién ban @6 phan bd ham lugng CO theo thang nam 2023 tai tinh Hai Duong tir dit
liéu Sentinel 5P. C6 thé théy, néng do CO tai Hai Duong c6 su chénh 1é€ch 16n gitta cac thang cua
nam 2023, trong d6 ndong d6 CO cao nhat vao thang 4 voi gia tri dao dong tir 21326,8 pg/m3 dén
26011,8 pg/m3. Khu vuce c6 noéng d6 CO cao nhit ndm & cac huyén Kinh Mén va huyén Nam Sach.
Trong thang 7, nong d CO trong khong khi dat mirc thap nhét (tir 8224,5 pg/m3. dén 9326,8 pHg/m3).
Nong d6 CO ting trong cac thang cu6i nam 2023 (trén 10000 pg/m3), nhung van thap hon ndng do
CO trong 4 thang du nam.
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Hinh 2. Ban do phdn bé ham heong CO trung binh thang nam 2023 khu viee nghién ciru

Mac du QCVN 05:2013/BTTMT khong quy dinh gia tri gioi han népg d6 CO trung binh hang
thang nhung qua so sanh véi Bang 1 cho thay nong d§ CO tai Hai Duong rat cao, thap nhat tir 8224,5
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ng/m3 (gan bang gidi han cho phép) theo gia tri trung binh 8 gid trong QCVN 05:2013/BTTMT).

3.2. Ban do phén bo ham lwgng NO; trung binh thang nam 2023 khu viee nghién ciru

Hinh 3 thé hién ban d6 phan b khong gian theo thang vé nong do NO; theo thang nim 2023

tai tinh Hai Duong. Két qua cho thy, tvong ty nhu chat gay 6 nhiém CO, nong d6 NO; cao nhat &
khu vuc cac huyén Kinh Mén, Chi Linh, Nam Sach. Nong do NO; trung binh cao nhét dién ra vao
thang 11 voi dao dong tir 46,18 pg/m> dén 119.57 pg/m? va thap nhit vao thang 9 véi dao dong tir
35,09 ug/m’® dén 52,37 pg/m>. Bén canh d6, ndng d6 NO» trung binh hang thang nim 2023 giam

dan tir phia Bac t6i phia Nam khu vyc nghién ciru.
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Hinh 3. Ban do6 phén b6 ham leong NO; trung binh thang nam 2023 khu viee nghién ciu
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3.2. Bin do phén bé ham luwong SO; trung binh thdng niam 2023 khu vwe nghién citu

Ban d6 ndng d6 SO, trung binh hang thang ndm 2023 trén dia ban tinh Hai Duong dugc trinh
bay trén Hinh 4. Két qua thu duoc cho thiy néng do SO; tai khu vuc nghién ctru dat mirc thap nhat
vao thang 8 nam 2023 (tir 0 &én 97,21 pg/m3). Nong d6 SO, thu duoc cao nhét dién ra vao thang 2
(tir 0 dén 881,56 pg/m°) tai cac huyén Kinh Mén, Chi Linh.

‘‘‘‘‘ o

Hinh 4. Ban do phdn bé ham heong SO; trung binh thang nam 2023 khu viee nghién ciru
4. Két luan

Nghién ctru nay trinh bay két qua tng dung dir liéu vé tinh Sentinel 5P TROPOMI d¢é 1ap ban
dd phéan bé theo khong gian - thoi gian ciia 3 ndng do chat 6 nhiém khong khi (CO, NO va SO») tai
tinh Hai Duong. Tir dit liéu Sentinel 5P, trong nghién ctru da x4y dung ban do nong do cac chat 6
nhiém khong khi trung binh hang thang nim 2023, bao gdm CO, NO, va SO», sau d6 so sanh véi
céc gia tri gidi han trong tiéu chuan Viét Nam vé chét lugng khong khi (QCVN 05:2013/BTNMT).
Két qua cho thay ndng do6 CO, NO, va SO; trén dia ban tinh Hai Dwong nim 2023 déu cao so véi
quy dinh tai QCVN.

Ngoai ra, ban d6 phan b6 ndng d6 cac chat gay 6 nhiém khong khi thu duoc trong nghién ctru
1a thong tin khach quan va kip thoi, cho phép cac nha quan 1y danh gia mirc d6 6 nhiém khong khi
cling nhu x4c dinh cac ngudn phat thai khong khi tai khu vuc nghién ctru. Véi pham vi bao phu
rong, dit liéu Sentinel 5P TROPOMI c6 thé dugc sir dung hiéu qua trong viéc giam sat va danh gia
6 nhiém khong khi, tiét kiém thoi gian va chi phi so véi cac phuong phap nghién ctru truyén thong.
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