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Tém tit

Cdc vin dé vé méi trieong déc biét 1a méi truong khong khi tac dong 16n ti sike

khoe ciia nguoi dan. Do d6é doi héi can cé sw gidm sdt thuong xuyén, lién tuc cdc

nguon phat thai dé dwa ra nhitng thong tin canh bao, khuyén nghi sém nhat t6i nguoi

dan tro gitip cong tdc phong ngira va giam thiéu tdc dong tir 6 nhiém khong khi. Vi

muc dich cung cdp cong cu tro gitip dé giam thiéu cdc tac dong tiv 6 nhiém khéng khi

16i nguwoi dan néu trén bai bdo da dé xudt quy trinh céng nghé xdy dung hé thong

trén cong nghé WebGlIS sw dung Google Earth Engine thu thdp va phdan tich dir liéu

anh vé tinh Sentinel 5P da thoi gian két hop voi dir liéu khi twong thity vian nguon mé

(cung cdp béi Weather API) dé thanh ldp ban do chat lwong khong khi. Hé thong dwoc

xdy dung trén nén tang NodeJS mién phi. Dit liéu hé thong dwoc thu thdp tir Google

Earth Engine va “Weather API”; Luu trit va quan ly trong hé quan tri co so dir liéu
PostgreSQL, truc quan hoa sw dung bo thu vién Leaflet.

Tir khoa: Google Earth Engine; Sentinel 5P; Chét lugng khong khi.
Abstract

Developing an air quality monitoring system in Ninh Thuan province from multi-
temporal remote sensing image data and open-source hydrometeorological data

Environmental issues, especially the air environment, significantly impact people’s
health. Therefore, regular and continuous monitoring of emission sources is required
to provide the earliest warning information and recommendations to people to help
prevent and minimize the impacts of air pollution. To minimize the impacts of air
pollution on the people mentioned above, the article proposed a technological process
to build a system based on WebGlS technology; the system uses Google Earth Engine
to collect and analyze data. Multi-temporal remote sensing Sentinel 5P combines with
open-source hydrometeorological data (provided by Weather API) to create air quality
maps. The system is built on the free NodeJS platform. System data is collected from
Google Earth Engine and “Weather API”; Stored and managed in the PostgreSQOL
database management system, visualized using the Leaflet library.
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1. Pit van dé

O nhidm khong khi c¢o tic dong
truc tiép t6i sic khoe cua ngudi dan va
gian tiép toi sy phat trién kinh té cia céc
dia phuong trong ca nudc. Do do, viéc
theo doi, ddnh gia cac chi s§ chat lugng
khong khi thuong xuyén lién tuc s€ trg
giap cho céc nha quan ly dua ra cac quy
hoach cho viéc phat trién xdy dung cic
khu cong nghiép, khai khoang, phat trién
ha ting giao thong dé giam thiéu tbi da
t6i strc khoe va doi séng ctia nguoi dan.
Tuy nhién, viéc quan tric, gidm sat chat
lugng khong khi hién nay tap trung chu
yéu vao mang ludi cac tram quan tric mat
dat. Uu diém cua phuong phap quan tric
truc tiép dua trén cac tram do mat dat 1a
cung cép s6 liu thoi gian thuc va cho do
chinh x4c cao. Mac du da duogc dau tu va
phat trién manh mé trong nhirg nim gan
day, tuy nhién sb luong cac tram quan tric
chat lwong khong khi van chua dap tng
duoc yéu cau, do mdi tram chi ¢ thé dua
ra dugc cac chi s6 vé chat luong khong
khi trong mdt pham vi khong gian khiém
t6n ma khong phan anh duoc xu thé va
phan b chat luong khong khi lién tyc trén
mot khu vuc rong 16n. Ngoai ra, cac tram
do chu yéu tap trung ¢ céc thanh phd 16n
nhu Ha Noi hay thanh phd H6 Chi Minh,
v6i cac tinh dang phat trién thi s6 luong
cac tram rat it va c6 tinh khong ¢ tram tu
dong nao.

Vién tham 1a mot cong cu trg gitp
déc luc cho viée giam sat cac tham s6 moi
truong, trong d6 cé cic chi s chét luong
moi truong khong khi. Vi lgi thé co thé
quan sat dién tich rong trén bé mat trai
dat ma khong can ctr nguoi téi thuc dia,
ngodi ra voi tu liéu anh vién tham c6 thé
truy xuét cac su kién tai bién dién ra trong

Nghién ciru

qua khur trg gitp viéc danh gia hau qua va
rat ra cac kinh nghiém trong viéc phong
chéng giam thiéu tic dong tir 6 nhiém
khong khi.

Hién nay, Google Earth Engine 1a dia
chi tin c@y cho phép nguoi sir dung truy
cap kho tu liéu anh vé tinh mién phi 16n
v6i nhiéu loai anh vé tinh véi céc thudc
tinh k¥ thuat da dang. Hon nira, Google
Earth Engine con cung cép cac b cong
cu, thu vién ldp trinh trg giup viéc phan
tich cac yéu td trén anh vé tinh kha tt.
Ngoai cung cap cac bd thu vién, cong cu,
Google Earth Engine con cung cép céc
thudt toan hoc may (machine learning) va
hoc sau (deep learning) phuc vu cac bai
toan nhu phan loai cac déi tuong trén anh
v€ tinh, giam sat theo doi su thay ddi céc
déi tuong trén mat dat str dung anh v¢ tinh
luu trlt, cdp nhéat trong kho dir liéu. Mac
di Google Earth Engine 14 nén tang manh
cung cap dit liéu va cong cu phan tich anh
v€ tinh. Tuy nhién, véi cac thu vién va
cong cu két hop gitra 2 ngudn tu liéu anh
v¢ tinh va dit liéu vector (shapefile hodc
geodatabase) kha han ché, diéu dé lam
giam kha ning phan tich khi su dung dir
lidu bo tro ngoai hé thong do nguoi ding
cung cip thém.

Ngoai tu liéu anh vién tham da thoi
gian, hién nay con rat nhiéu ngudn cung
cap dir liéu khi tuong thity van truc tuyén
dugc chia sé rong rai thong qua ki thuat
Restful APL. Céc ngudn tu liéu nay da
s6 dugc cung cap tir co quan quan ly khi
quyén va dai duong qudc gia Hoa Ki
(NOAA) va hé théng du bao phd toan cau
(Global Forecast System - GFS) la mot
mé hinh dy bao thoi tiét dugce cung cap
boi Trung tim dy bao méi truong quéc gia
M§ (National Center for Environmental
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Prediction - NCEP). Cac sb liéu trén duoc
cap nhat thuong xuyén sau 3 gio, 6 gio va
12 gio ddng thoi duoc du bao 3 ngay, 6
ngay hozc dai hon. Cac ngudn dit liéu nay
cling réat hitu ich giup viéc cung cip dir
lidu gidm sat gan theo thoi gian thuc vé
khi twong thuy van, dic biét 1a cac chi s6
chét luong khong khi.

Tu nhitng phan tich trén nhém tac
gia da lya chon Google Earth Engine két
hop véi bd thu vién phan tich khong gian
TurfJS va nguon dit lidu khi tugng thuy
van nguén mo duge cung cép tor trang
Weather API (https://www.weatherapi.
com/) dé giam sat cac chi s6 khong khi tai
tinh Ninh Thuan trong nhiing khoang thoi
gian khac nhau tir qua khr téi hién tai. Hé
théng duoc xay dung trén cc cong nghé
mi ngudén md nhu NodeJS cho viée két
ndi véi Google Earth Engine, cung cap
céc dich vu ban d6 thong qua API; Co so
dir liéu do nguoi ding cung cip duoc luu
trir trén hé thong qua hé quan tri co sé dir
liéu ma ngudén mo PostgreSQL.

2. Phwong phap nghién ciru

2.1. Cdac nghién cvwu co lién quan

Hién nay ¢ Viét Nam va trén thé gidi
c6 rat nhidu nghién ctru tng dung tu liéu
anh vién tham dé gidm sat chat luong
khong khi nhu nghién ctu st dung tu
liéu anh Sentiel 2, Landsat 8 két hop véi
anh Sentinel 5P va MODIS, dir liéu sau
d6 duoc xtr Iy va phan tich trén nén tang
Google Earth Engine dé giam sat chat
lugng khong khi trong thoi gian 24 gio
tai thanh phé Ha Noi [1]. Mot nghién ctru
gan tuong tu ciing duge ap dung cho viée
danh gia 6 nhiém khong khi tai mo dat
Pip Bing thong qua st dung anh Sentinel
5[2]. Piém chung ctia cdc nghién ctru trén

d3 dua ra duoc phuong phép trich xuat dit
lidu chat lwong khong khi tir anh vé tinh
vién tham va tryc quan héa trén ban do.

Mot sé nghién ctru khac éng dung
dir liéu khong gian dia ly (GIS) va cac mo
hinh AERMOD dé tinh toan su lan truyén
chit gay 6 nhiém khong khi nham danh gia
vung anh huong va tac dong cuia céac thanh
phan 6 nhiém khong khi [3]. Nghién ctru
nay trinh bay rd phuong phap md hinh hoéa
moi truong, mo hinh phat tan chat 6 nhiém
tur nguén diém lién tuc cua Sitton va mot sd
mo hinh lan truyén chat 6 nhiém.

Véi céc nghién ctru trén cé nhuoc
diém 1a thiéu tinh linh dong vé khoang
thoi gian theo dai chat lugng khong khi;
Viéc thu thap va luu trit dir liéu chua duoc
thuc hién mot cach tuy dong va thuong
xuyén, thoi gian nhan di liéu la 24 gio
mot 1an, chua dap tng dugc tinh thoi su
cua dir liéu, déng thoi dua ra cac bao cao
khuyén nghi; Ngudn dir lidu dau vao cua
phan tich dya chu yéu tir kho tu liéu cua
Google chua s dung dén cac dir liéu
khong gian tir phia nguoi1 dung nhu hién
trang su dung dét, dan cu,... dan t6i tinh
tho1t su cia viéc théng ké, phan tich chua
cao, chua cung cap bd cong cu theo ddi
chat lwong khong khi ti cac nha quan 1y.

2.2. Di ligu dau vao va cong nghé
WebGIS tw dpng trich xudt thong tin
chit lwong khong khi

2.2.1. Di¥ liéu dau vao ciia hé tho”hg

Nguon tir liéu st dung cho hé thong
duogc thu thap tr 3 nguén. Tu liéu anh vé
tinh Sentinel 5 duoc thu thap mién phi
tur kho dir li¢u cia Google Earth Engine.
Tu liéu khi twong thity vin va chét luong
khong khi: Kinh phi phu thudc vao sé lugt
cac yéu cau truy cap dir lidu cia trang
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website Weather API, mién phi néu luot
yéu cau truy cdp dit liéu nho hon 1.000.000
luot trén 1 thang, véi s6 lugt truy cap 16n
hon 1.000.000 luot trén thang s& bt dau
tinh phi. Cac tu li€u tir cac tram quan tric
ctia Tinh do cac don vi phdi hop cung cap.

Nghién ciru

Sau day la bang so sanh cac chi
s chat luong khong khi giita anh vé
tinh, Web WeatherAPIL.com va QCVN
05:2023/BTNMT va chi s chat lugng
khong khi Ninh Thuédn dang thyc hién.

Bing 1. Danh muc cdc chi sé chit lwong khong khi
dwoc danh gia tir cdc nguon khdc nhau

STT| Chisb QC§¥£;2TM3/ Ninh Thuin Weatc'(‘)‘:;APL Vg‘:;l':h Ghi chi
1 [so, X X X X
2 |CO X X X X Sentinel-5p
3 |NO, X X X X
4 o, X X X X
5 |TSP X X X Landsat
6 |Bui PM10 X X
7 |Bui PM2.5 X X
8 |CH, X X Sentinel-5p
9 |CHO X Sentinel-5p

Theo QCVN 05:2023/BTNMT c6 7
thong s6 vé méi truong khong khi [4]. Ninh
Thuan hién nay dang quan tric 5/7 thong
sO co ban so véi QCVN 05:2023/BTNMT.
Anh vién tham két hop v6i API ¢6 7/7 thong
sO co ban so véi QCVN 05:2023/BTNMT.
Théng s6 duge chiét suat 1a CH , khong co
trong QCVN 05:2023/BTNMT. Nhu vay,
viée g dung cong nghé vién tham két hop
v6i API h tro t6t cho phuong phép quan
tric truyén thong. Cu thé: Cong nghé vién
tham két hop v6i API cho két qua quan tric
hang ngay, con phuong phap truyén thong
quan tric 2 thang/lan ddi véi chét lugng méi
truong khong khi tai moi trudng tac dong,
01 thang/lan d6i véi chat luong méi truong
khong khi tai méi truong nén.

Céc thong tin vé thoi tiét, moi truong
khong khi dugc thu thap thong qua
WeatherAPI.com cung cip quyén truy cap
vao dir lidu thoi tiét va dia ly thong qua
API dudi dang JSON/ XML. N6 cho phép

cac nha phat trién tao cac ing dung may
tinh dé ban, web va di dong bang cach st
dung dit liéu nay rat d& dang. WeatherAPI
cung cip dit liéu sau théng qua API gom
2 nhém théng so:

Céc thong sb vé khi tugng thiy van
gdm: Nhiét do, diéu kién thoi tiét nhu
swong mi, quang may,... huéng gio, toc
do gio, lvong mua, do am, do may,...

Céc tham s0 vé chét lugng khong khi
gdbm: CO, NO,, O,, SO,, PM2.5, PM10.
Dir liéu nay cung cép thoi gian thuc (6
tiéng/1 1an); Dir liéu du bao thoi tiét cho
14 ngay vdi ban co tinh phi va 3 ngay vai
ban mién phi, cung cap dir liéu lich sir va
thong tin canh béo thoi tiét.

2.2.2. So d6 cong nghé WebGIS gidm
sdt chat lieong khéng khi tinh Ninh Thudn

Hé théng duoc xay dung vdi so do
hoat dong (Hinh 1).
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json, notify

T

4—

request, listen
PostgresSQL

NodeJS
(Express + socket.io + pg)

Geosjon
s
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Client

{socket.io + leaflet.js)

Hinh 1: So do hoat dpng ciia hé thong

Hé théng st dung Express
framework c6 nhiém wvu tiép nhan va
phan hoi cac yéu cau tir trang web. Co
so dir liéu hé théng dugc st dung 1a dir
liéu dinh dang JSON dugc trich xuat tir
dir licu shapefile nguoi dung tai 1én hé
théng. Céc dir liéu JSON nay dugc luu
trir trong PostgresSQL, h¢ quan tri co s&
dir liéu duoc tich hop dé quan ly di liéu
khong gian dia ly. May cha hé théng xu
ly dit liéu thoi gian thuc bing cach két
hop thong bao va lang nghe, hai phuong
phap trong PostgreSQL va Socket.io, bd
thu vién trong NodeJS. Khi dit li¢u dugc

Dir liéu nén,
chuyén de
(shapefile)

: N
API thii thier =0 l

Pe

> e

chen hodc cdp nhat vao PostgreSQL, mat
“thong béo” bao gdm hai thanh phan,
thong bao va tai trong, s& duoc gui dén
may chu. May chu Nodejs s€ st dung truy
van “Listen” dé ling nghe cac thong bao
tir PostgreSQL. Khi mét théng bao tén
tai, may chu NodeJS s€ str dung socket.io
dé guri tai trong tir may cha dén céc may
khach. Ngoai ra, hé thong ciing cung cap
kha nang hién thi, truy van dit liéu ban dd
bang cach truy van dit liéu tir PostgreSQL
duéi dang Geolson két hop véi bo thu
vién lealfet (Hinh 2).

stGIS

=

geojson

nodejs server

Dit liéu anh vé tinh Geotiff T
(Sentinel 5,
Landsat 8)

» Leaflet y

geojson

Hinh 2: So do hoat dpng chi tiét ciia hé thong

Dir liéu nén va chuyén dé s&
dugc luu trit trong hé quan tri CSDL
PostgreSQL. Cac dir liu nay s€ thong
qua NodeJS Server chuyén dbi sang dang
GeoJson va két hop vdi bo thu vién truc
quan héa dir liéu khong gian Leaflet dé
hién thi ban d trén nén WebGIS.

Dir liéu vé thoi tiét s& duoc goi
tir API cta nha cung cip, dit liéu nay s&
dugc phan tich va chuyén doi dit liéu vé
dang JSON thong qua Server NodelS.
Dit liéu dugc triét xudt chira thong tin
vé toa do diém, thong tin thoi tiét va chi
s6 khong khi sé dugc két hop véi bo thu
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vién Leaflet hién thi trén ban dd trén nén
WebGIS.

3. Két qua

3.1. Két qud bin do hién thi di
liéu chat lwong khong khi tir nguon mo
Weather API

Cac diém mau xanh thé hién trén ban
d6 12 32 diém quan trac dugc nhom tac gia
lwa chon bao gom céc khu céng nghiép,
mo khodng san, cac nut giao thong cua

tinh Ninh Thuan phuc vu viéc quan trac
(Hinh 3). Ngoai ra, nguoi quan ly c6 thé
thém méi cac diém quan trac truc tlep trén
ban do va ngay lap tirc nhan dugc sb lidu

Nghién ciru

tur tram vira dugc thém do thong qua chue
nang thém méi tram duoc cung cap baoi
hé thong. Mau sic cua cac diém s& thé
hién mirc d6 6 nhiém khéong khi tai cac
diém d6 vdi thang chi giai goc trén bén
trai man hinh nhu xanh 14 cy thé hién chi
s6 khong khi tot, mau vang thé hién trung
binh, mau cam khéng t6t cho nhém nhay
cam,... Ngoai ra khi nguoi ding bam vao
tung diém s& c6 ctra s6 hién thi chi tiét cac
thong sb khong khi nhu CO, O,, PMI10,
PM2.5,... Dit liéu cac tram quan tric nay
s& duoc tu dong ghi lai 1 tiéng 1 lan va
dugc quan ly trén hé thdng véi giao hién
¢ Hinh 4.

TRUNG QUGS _\“L

P g \_,m

Hsul'

L .;r 2yl

. QUAN BAQ HOANG SA
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PHOCUGE &
THO CHUY Fo .
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o e o
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Lich 503 cht hging kg khi cia ede diém quan trde

Hinh 4: Trang qudn tri div liéu thu thap tw cdc tram
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Dit liéu luu trit ¢6 thé dugc trich xuét
dué6i dang Excel dé phuc vu cong tac bao
cao hoac chia sé dir li€u.

3.2. Két qud ban dé div lidu chit
lwong khéng khi két hop tw ligu dnh vé
tinh va khi twong thity vin nguén mé

Anh vé tinh duge st dung trong hé
thdng 13 anh Sentinel 5P. Ngudi dung ¢6
thé chon khoang thoi gian xem anh, dong

Xem anh v tinh

thoi ¢6 thé tai anh vé tinh vé dé phuc vu
cho viéc phan tich chuyén sau hon. Hinh
5 thé hién giao dién tai anh vé tinh.

Ngoai cho phép tim kiém anh vé tinh
tai 1 khoang thoi gian, hé thdng con cho
phép nguoi dung danh gid sy thay doi cac
thanh phan khong khi giita 2 khoang thoi
gian khac nhau tr¢ giup cdc nha quan ly
danh gia su thay d6i ciing 1 khu vuc qua 2
khoang thoi gian (Hinh 6).

TRUNG QST oz

. it T
A S ,v-ﬁij‘“é
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Lho

s ST BIEN BONG
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GUAN DAD TRUGNG s |
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3 e e <

Hinh 5: Trang gidm sdt chit lwong khong khi sir dung anh vé tinh két hop vi thong tin
tie dir ligu khi twong thiiy van nguon mo
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Hinh 6: Trang gidm sdt chit lwong khong khi siv dung anh vé tinh két hop véi théng tin
tir dir ligu khi twong thiiy van nguon mo tai 2 khodng thoi gian khdc nhau cua cung mot
khu vuc
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Hinh 7: Trang gidm sdt chit lwong khong khi siv dung anh vé tinh két hop véi thong tin
tir dir liéu khi twong thity vin nguon mé tai 2 khodng thoi gian khdc nhau ciia ciing mot
khu viee véi théng sé gidm sdt la CO thoi gian gidm sdt anh trdi la 14 dén 21 thdng 4 nam
2024, anh phii thoi gian 14 dén 21 thing 5 nim 2024

Ngudi dung c¢6 thé st dung thanh kéo
trugt gitta man hinh dé quan sat sy thay
d6i ctia thanh phan CO giita 2 khoang thoi
gian (Hinh 7). Ngoai ra, hé théng ciing
cung cp chirc nang thong ké qua biéu d6

dé tro giup cac nha quan Iy c6 thé quan
ly duge cic thong tin vé ngudn phat thai
khong khi, chi sé chat luong khong khi
thay d6i theo thoi gian duoc thé hién qua
Hinh 8.

Bigu d8 54 luging khu céng nghigp. nha may qua cdc nem

Biéu 8B chc tham 55 méi truéing PMZ 5. PMID, €O qua céc thing

Hinh 8: Chikc ning thong ké dang biéu do ciia hé thong

4. Két luan

Nghién ctru da dua ra gidi thiéu
phuong phép st dung Google Earth
Engine dé tro gitip theo ddi chat luwong
khong khi trén tu liéu anh vé tinh Sentinel
5 két hop véi dir liéu khi tuong thity vin
ngudn mo. Nghién ciru ndy di xay dung
hé théng cho phép nguoi dung co thé thuc
hién céc theo ddi tai nhiéu khu vue khéc
nhau trén dia ban tinh Ninh Thuéan tai cac
khoang thoi gian khac nhau.

Ngoai ra dir liéu sau khi phan tich
ciing duoc hé thong cho phép ngudi dung
tai vé hodc luu trir vao co sé dit liéu phuc
vu cho cdc phan tich chuyén sau hoac lam
co s& so sanh, déi chiéu véi thuc dia.

Loi cam on: Bai bdo nay la mdt
phan két qua nghién ctu cua d& tai
“Nghién cuu ung dung anh vé tinh quang
hoc két hop cong nghé GIS trong qudn 1y,
gidm sdt cdc nguon phdt thai khong khi
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Nghién cuu

tai tinh Ninh Thugn”. Tap thé tac gia xin
chan thanh cam on sy phdi hop cua SO
KH&CN Ninh Thuan, S6 TN&MT Ninh
Thuén va cac don vi lién quan trong qua
trinh thyc hién d@ tai va bai bdo.
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