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NGHIEN CUU UNG DUNG BIG DATA - VIEN THAM
TRONG XAY DUNG BAN PO CHAT LUQNG KHONG KHi
AQI 24H KHU VUC HA NOI

D6 Thi Phuong Thao!, Vii Thi Phuwong Thao!, Vii Khanh Tuong Van?
'Truong Dai hoc M6 - Pia chat
Trudng Dai hoc Tai nguyén va Méi truong TP. Hb Chi Minh
Tém tit
O nhiém khéng khi néi chung c6 lién quan truc tiép dén bui va cdc thanh phdn
héa chat doc hai dang khi ga ¢ trong khéng khi nhie CO, S0, NO, CH,,.... Viéc giam
sdt chat lwong khong khi hién nay dang dwoc thie hién bang nhiéu hinh thirc khdc
nhau nhw quan tréc trye tiép thong qua cdc tram do, quan tréic gian tiép (théng qua
dir liéu vé tinh, UAV,...). Tuy nhién, méi phiwong phdp quan tréic, gidm sdt chat heong
khong khi hién nay déu c6 wu va nhuwoc diém: Phwong phdp quan trdc true tiép thieong
co do tin cqy cao, nhung mang tinh cuc bg, theo diém ma khong thé hién hét dwoc
phdn bé khéng gian trén mét pham vi; Trong khi phwong phdp gidn tiép nhu sir dung
dit liéu vién tham c6 wu diém 1a pham vi bao phii réng 1om, thé hién duwoc twong doi ro
xu huedng phan bé khéng gian ciia chét hrong khéng khi trén pham vi nhat dinh nhung
c6 han ché la tan sudt quan tréic thua va do tin cqy con chua cao. Muc dich cua bai
bdo nay la hudng dén viéc xdy dung ban do chi sé chat lwong khéong khi AQI 24h bang
cdch két hop dir liéu quan trdc triee tiép va dir liéu quan tréic gidn tiép dé hinh thanh
mot gidi phdp ky thudt méi cé nhiéu wu diém hon cdc gidi phdp kj thudt quan trdc
riéng ré. Tuy nhién, viéc két hop nay hién nay dang gdp khé khan trong viéc xir 1y dir
lieu, dac biét la d&ng bé vé mdt khong gian va thoi gian cua 02 nguén dir liéu. Dé thuc
hién dwoc muc tiéu nay, ching téi da phat trién dwoc giai phdp xir Iy Big data - vién
tham trong gidm sdat mét sé thanh phan khi déc hai trong khong khi; Trén co sé d6 phdt
trién thudt todn va cong cu trén nén tang Google Earth Engine dé xdy dung ban do
chi s6 AQI 24h khu viee Ha Néi. Két qua cho thdy gidi phdp vmg dung Big data - vién
tham da xdy dung dwoc phwong phdp quan tric chat liwong khéng khi trén dién réng,
Véi tan sudt gan thoi gian thiee va dam bdo dg tin cdy doi véi viéc gidm sdt & quy mé
thanh phé.
Tir khoa: Big data; Vién tham; AQI 24h; Chat lugng khong khi.
Abstract
Research for Big data - remote sensing applications in building AQI 24h
air quality map of Hanoi
Air pollution is directly related to dust and harmful chemical components in
the form of gases in the air such as CO, SO, NO,, CH,, etc. Air quality monitoring
is currently being carried out by various methods such as direct observation via
measuring stations, indirect monitoring (via satellite data, UAV, etc). However,
each method of air quality monitoring has its advantages and disadvantages: Direct
monitoring methods are often high reliable, but the display is only local, representing
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a small area; While indirect methods such as using remote sensing data have the
advantage of large coverage, showing relatively clear trends in spatial distribution of
air quality, but it has the limitation of the frequency of monitoring and reliability. The
goal of this paper is to develop a map of the AQI 24h air quality index by combining
direct and indirect monitoring data to generating a new technical solution with many
advantages than technical separates. However, this combination is currently facing
difficulties in data processing, especially the spatial and temporal synchronization of
the two data sources. To achieve this goal, we have developed a solution to handle Big
data - remote sensing in monitoring some gas components in the air; On that basis,
develop algorithms and tools on Google Earth Engine platform to build AQI 24h index
map of Hanoi. The results show that the Big data - remote sensing application solution
has provided new technical solution that can monitor air quality on a large area, with

near-real-time frequency and ensure reliability for monitoring at the city scale.

Keywwords: Big data; Remote sensing; AQI 24h; Air quality.

1. Mé& dau

Quan tric va giam sat chéat luong
khong khi ¢ cac do thi 1on hién nay dang
dugc quan tAm va dau tr manh mé&. Tuy
nhién, viéc quan trac, giam sat chét lugng
khong khi & cac do thi 16n nhu Ha Noi
va Thanh phd H6 Chi Minh hién nay tip
trung chi yéu vao mang luéi cac tram
quan tric mat dat. Uu diém cia phuong
phap quan tric tryc tiép dua trén cac tram
do mat dat 1a cung cp sb liéu thoi gian
thuc va cho do chinh xac cao. Mac du da
dugc dau tu va phat trién manh mé trong
nhiing nim gan day, tuy nhién sé luong
céc tram quan trac chat lugng khong khi
van chua dap ung duoc yéu cau, do moi
tram chi c6 thé dua ra dugc cac chi sd vé
chat lugng khong khi trong mot pham vi
khéng gian khiém ton ma khong phan 4nh
dugc xu thé va phan b chit luong khong
khi lién tuc trén mdt khu vuc rong 16n.

Dé quan tric, gidm sat trén dién rong,
dam bao co thé cung cép sé liéu chat luong
khong khi tai bat ky vi tri ndo, phuong
phdp dang dugc st dung hién nay la quan
trac gian tiép dua trén xtr 1y dit liéu vién
tham nhur vién tham tir vé tinh, tir may bay

khéng nguoi 1ai (UAV). Viée giam sat chat
luong khong khi bang cam bién gan trén
v¢ tinh hoac UAV la mdt gidi phap khach
quan, c6 thé thyc hién trén cac quy mé 16n.
Céc sol khi nhu cac phan doan khi va bui
min c6 nhiing dac diém phd khac nhau
trong cai dai séng cuc tim, nhin thy, hong
ngoai, hong ngoai séng ngan,...cic dic
trung nay dugc do va 1ap mo hinh dé tao
ra dit liéu nong do cot khi nhit quan & cac
thang khong gian khac nhau, tir cuc bo dén
toan cau. Viéc tmg dung dit liéu vién tham
trong giam sat 6 nhiém khong khi c6 mot
s0 yu diém so v6i cac giai phap quan trac
trén mat dat nhu:

- Pham vi bao phi1 khong gian rat 16n
(Pham vi bao phu toan cau déi véi truong
hop vé tinh quy dao cuc va vé tinh dong
bd mat troi; Pham vi phu luc dia ddi véi
v¢ tinh dia tinh);

- C6 thé quan trac, giam sat dugc tai
céc dia diém khong c6 tram quan tric trén
mit dat;

- C6 thé cung cap sb liéu chat luong
khong khi cua toan bo cdt khong khi tir
khi quyén dén gan mat dat;
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- C6 thé cung cip duoc dir lidu lich
sir nhat quan va lién tuc. Piéu nay cho
phép diéu tra céac sy ¢ lich su;

- V&i mot sd vé tinh chuyén dung
hién nay, cho phép tinh toan, quan trac
ddng thoi nhiéu chit 6 nhiém khong khi,
tuong tu cac thong s cua cac tram quan
tric mat dat.

Tuy vay, viéc quan tric chit luong
khong khi bing vién thdm hién nay vén
dang con nhiéu han ché, nhat 14 4p dung ddi
v6i cac khu vuc d6 thi, doi hoi s6 liéu lién
tuc va ¢6 d6 chinh xéac cao. Cac han ché cta
dit liéu vién tham trong quan tric, giam sat
chat luong khong khi c6 thé ké dén nhu:

- B6 phan giai khong gian thap, kich
thudc pixel thuong 1a vai chuc mét dén
hang km. Vi du d6i vdi quan tric cac khi
nhu CO, NO,, SO,, CH,, O, tir dit ligu v¢
tinh chuyén dung Sentinel - 5P (cua Co
quan Vii try Chau Au - ESA) ¢6 d6 phan
giai khong gian 3,5 x 7 km [1]; Hoac vé
tinh chuyén dung dé giam sat khi nha kinh
(GOSAT), dugc trang bi mot thiét bi c6
d6 chinh x4c cao, nhung chi ¢é thé quan
sat 56.000 diém trén toan bo trai dat va cé
kha ning theo ddi ngudn cac bon, ciing
nhu duong di cua khi nha kinh (CO, va
CH)) trong khi quyén vdi khoang cach
cac diém la 10,5 km [2].

- Tan suét quan tric thap: Véi vé tinh
quay quanh cuc va vé tinh déng bd mit
troi thuong cung cap dir liéu mdi ngay (Vi
du Sentinel - 5P). Tuy nhién s luong dit
lidu 6 thé st dung dugc thudong thap hon
dang ké so voi dit liéu vé tinh thu duge do
anh huong cia may va viéc st dung cac
b6 loc chat lwong dir liéu khéc.

- P6 chinh xé4c thip hon so véi dir
lidu chit lwong khong khi tir cac tram
quan tric mat dat.

Nghién ciru

- Viéc chuyén d6i cac phép do tong
s6 ¢ot (Thuong duoc cung cap theo don vi
phan tir.cm-2) thanh cac phép do gan bé
mat hitu ich hon (Theo don vi vi dy pg.m-
3) yéu cau ap dung cac ky thuat mé hinh
chuyén doi héa hoc phirc tap. Qué trinh
nay tang thém sai sé cho dit liéu két qua.

Viéc tng dung dir lidu vién tham
trong gidm sat cac chat 6 nhiém khong
khi hién c6 mot s6 han ché néu duoc su
dung riéng 1¢; Trong d6, rd rang nhat 1a 4o
phén giai khong gian va thoi gian bi han
ché. Tuy nhién, két hop dit liéu vién tham
vo1 dit liéu tur cac nguén khéc nhu sb liéu
quan tric trén mat dat ¢ thé tao ra két qua
dau ra c6 thé giam sat chi sé chat lugng
khong khi AQI 24h trén dién rong vadi do
chinh x4c va tin sudt quan tric tiém can
s6 liéu tir cac tram quan tric mat dat.

2. Khu vue nghién ciru

Ha Noi 1a tha d6, thanh phd truc
thudc trung wong va la mot do thi loai dac
biét cta Viét Nam. Ha Noi nam vé phia
Tay béc cla trung tim ving dong bang
chau thdé Séng Hong, voi dia hinh bao
gdém ving déng bang trung tim va ving
d6i niii & phia Bic va phia Tay thanh phé
(Hinh 1). Theo mét cong bd trén Bao Tai
nguyén va Méi truong, ngay tir diu nam
2022, chi s6 chat lugng khong khi AQI
cua Ha Noi suy gidm nghiém trong, trong
d6 c6 thoi diém chi s6 AQI vuot 300 don
vi, & ngudng nguy hai cho strc khoe [3].

3. Phwong phap nghién ciru va dir
liéu str dung

3.1. Quy trinh cong nghé

Xay dung ban do chi sb chat luong
chat lwong khong khi AQI 24h khu vyc
Ha No6i duogc thuc hién theo quy trinh
cong ngh¢ nhu trén Hinh 2.
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Hinh 1: Khu vwe nghién ciru

Dit liéu 4nh vién tham

| ‘ |
Dir liéu Dir liéu
Landsat - 8/9, Sentinel - 2A/B Sentinel - 5P

| [t L """"" [ ittt ——— 'i""""""""""".
1 1 1 1
| PMI0 PM25 |11l SO NO> Cco 03 |
1
| v |
e e e e = L 1

[ ]

v
AQI 24h

'

Trich xuét anh chét lwong khong khi
AQI 24h

|

X4y dung ban do chét lugng khong khi
AQI 24h

Hinh 2: Quy trinh xdy dung ban dé chi sé chit lwong khong khi AQI 24h
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3.2. Dit liéu sw dung

Viéc tinh toan chi s6 AQI 24h s& su
dung cac chi s6 chat luong khong khi
thanh phan, gdm: (1) Nhém chi s6 vé bui
min va (2) Nhém chi sé dang khi ga.

a. Nhém chi s6 bui min

Nhém nay gém 02 chi sé 1a PM2.5
va PM10. Hai chi s6 ndy dugc chiét xuét
tir dit lidu vién thdm quang hoc d6 phan
giai cao, gdbm dit liéu vién tham Sentinel
- 2A/2B (D9 phan giai 10 m) va dir li¢u
Landsat - 8/9 (D¢ phan giai 30 m).

Sentinel - 2A/2B la chum vé tinh
quang hoc d¢ phan giai cao cia Co quan
vii tru Chau Au (ESA), quay quanh cuc
duoc dat trong cung mot quy dao déng bo
v6oi mat troi, 1éch pha nhau 180°. Chum vé
tinh Sentinel - 2A/2B dugc phdng 1én quy
dao véi muc dich theo doi su thay ddi cua
diéu kién bé mat trai dat; Chiéu rong dai
chup 1a 290 km va thoi gian chup lap kha
cao (10 ngay vdi mot v¢ tinh va 5 ngay
voi1 2 vé tinh ¢ xich dao; 2 - 3 ngay & vi
do trung binh).

Landsat - 8/9 la mdt chum vé tinh
quang hoc d§ phéan gidi cua Co quan
khong gian Hoa Ky (NASA), mdi vé
tinh dau mang theo 02 cam bién thiét b
chup anh mat dat (OLI) va may quét hong
ngoai nhiét (TIRS). Hai vé tinh, mdi vé
tinh chup anh bé mat trai dat voi do lap 16
ngay, 1éch pha nhau 8 ngay. Véi chum vé
tinh nay, toan bo vé mit trai dat chup anh
8 ngay mot lan [4].

Nhu vay véi viée két hop 04 vé tinh
nay, c6 kha niang cung cap dir liéu vién
tham d¢ phan giai cao trung binh 1 - 2
ngdy mot lan.

Tuy nhién, c6 nhimg thoi diém khong
co dir liéu Sentinel - 2A/2B va Landsat

Nghién ciru

- 8/9, trong nghién curu stir dung thém dir
liéu vién thdm do phan giai trung binh
MODIS (Thoi gian chup 1dp hang ngay)
va dir liéu quan tric mat dat tur mang ludi
tram quan tric tu dong & khu vuc Ha Noi
nhdm dam bao phuc vu viéc chiét xuét
thong tin dé tinh toan ham lwong buyi min
trung binh 24 h.
b. Nhém chi sé dang khi ga

Nhém chi sé vé khi ga gom chi sd
ozone va cac héa chat doc hai trong khong
khi nhu SO,, NO,, CO. Cac dit liéu nay
duoc xir 1y va chiét xudt tir dir liéu vién
tham chuyén dung Sentinel - 5P cua Co
quan Vii tru Chau Au (ESA).

Sentinel - 5 Precursor (Sentinel - 5P)
1a st ménh Copernicus d4u tién chuyén
theo ddi bau khi quyén cua trai dat.
Sentinel - 5P mang thiét bi giam sat khi
quyén TROPO (TROPOMI) vé6i myc tiéu
chinh 1 thyc hién cac phép do khi quyén
véi do phan gidi khong gian - thoi gian
cao (hang ngdy), dugc sir dung cho chat
lugng khong khi, ozone va birc xa UV,
cling nhu theo doi va du bao khi hau [1].

3.3. Gidi phap ky thudt

a. Chiét xudt, xir Iy div liéu cdc thanh
phan chat lwong khéng khi

DPbi voi tinh todn ham luwong bui
PM2.5 va PMI10 tir dit liéu vién tham do
phén giai cao, trong nghién ctru nay da ap
dung céc giai phap k¥ thuat da dugc mot
sO tac gid nghién ctru va thir nghiém tai
Vi¢t Nam nhu Chu Hai Tung (2022) [5];
Thai Thi Thuy An (2018) [6] va ap dung
tai Chau A nhu Maya Kumari (2020) [7].

Viée tinh toan nong do cac khi ga
trong khong khi duoc tién hanh dua trén
cac quy trinh cong nghé trong cac hudng
dan cua céc tac gia di cong bd nhu sau:
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Jochen Landgraf va cong su (2022) [8]
trong tinh todn CO; Nicolas Theys va
cong su (2022) [9] ddi véi tinh SO,, Van
Geffen (2022) [10] di véi tinh NO,. Déi
véi chi sd O, dugc su dung dir li¢u da
duoc xtr Iy san tir dit liéu Sentinel - 5P va
dugc cung cAp mién phi tir ESA.
b. Tinh todn chi s6 AQI

Trén co s¢ dr liéu, CO, SO,, O,,
NO,, PM2.5, PM10 duoc chiét xuét tir
vién tham, gia tri AQI 24 h duoc tinh theo
cong thac 1 [11]:

I -1
A I — i+1 i
T

i+1

(C.—=BP)+1I, (1)

1

Trong do:

AQI . Gia tr1 AQI dugc tinh theo
thong s6 x

BP: Nong do gidi han dudi cua gia
trj théng s6 quan tric dugc quy dinh trong
Bang 1 tvong tmg vé1 mie i

BP . i Nong d§) gidi han trén cua gia
tri thong s6 quan trac dugc quy dinh trong
Bang 1 tuong tng véi mirc i+/

I: Gia tri AQI & muc i da cho trong
bang tuong g vai gia tri BP,

I, . Gia tri AQI & muc i+1 cho trong
bang tuong Umg v&i gid tri BP, |

C: Gia tri quan trac trung binh ngay
ctia thong s6 x

Bing 1. Thang do AQI thong qua cdc théng so khéng khi (don vi: ug/m3)

AQI PMI0 | PM25 | NO, 0, [CO8hr|[ SO,
24-hr 24-hr 24-hr 8-hr (mg/m*) 24-hr
Tét(O-SO) 0-50 0-30 0-40 0-50 0-1,0 0-40
Trung binh (51 - 100) 51-100 31-60 41-80 51-100 1,1-2,0 41 -80
Kém (101 - 200) 101-250 | 61-90 81-180 101-168 | 2,1-10 81 -380
X4u (201 - 300) 251-350 | 91-120 | 181-280 | 169-208 | 10,1-17 | 381 -800
Rt xdu (301 - 400) 351-430 | 121-250 | 281-400 | 209 - 748* | 17,1 -34 | 801 - 1600
Nguy hai (401 - 500) 430+ 250+ 400+ 748+* 34+ 1600+

c. Xu ly dir liéu lon (Big data) trong
thanh ldp ban do chi sé6 AQI 24h

Do céc dit liéu vién tham dé tinh toén
ndng do céc khi CO, SO,,NO, va O, ¢6 do
phan giai 1a 3,5 x 7 km (Thap hon nhiéu
so voi1 dir liéu Sentinel - 2 va Landsat -
8/9) thuong phu hop véi gidm sat & quy
mé chéu luc. Do d6, dé dam bao d6 chinh
xéc va phi hop véi giam sat chi sd AQI 24
h d6i v6i quy mé nhu TP. Ha Noi can két
hop gifra giai phdp tang cuong dd phan
giai ca dit liéu bang cach két hop dir liéu
vién tham véi dit lidu tr mang ludi tram
quan tric mit dat dé chuyén dir liéu tir
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Nguon: TCMT, 2019
quy md 16n vé quy mé nho hon dua trén
giai phap downscaling.

Trong trudong hop cia nghién ctu
nay, phuong phéap noi suy tuyén tinh két
hop vé6i phuong phap dir liéu diém gan
nhit dé tao dir liéu méi. Dit lidu ting
thanh phan chat luong khong khi CO,
SO,, NO,, O, thu dugc tir dau ra cua giai
phap downscaling chinh 1a dir liéu mdi
v6i d§ phan giai cao hon. Nguyén ly cua
giai phap downscaling nhu sau:

(1) Dit liéu CO, SO,, NO,, O, chiét
xuét tir dit liéu Sentinel - 5P & dang rat - to
s& dugc chuyén sang dang diém (Points);
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(2) Tap dit liéu dang diém nay s&
duoc s& ting day bang cach bo sung dir
liéu tir cac diém quan tric;

(3) Thong qua phuong phéap ndi suy
tuyén tinh mot chidu véi dit liéu diém gan
nhit dé tinh toan lai cdc gia tri cua ting
diém.

Noi suy la mét phuong phap dung
trong cac bai toan udc lugng, dugc hiéu
la udce tinh giad tri cua cac diém di liéu
chua biét trong pham vi mot tdp hop
roi rac chira mot sb diém dir lidu da biét
trude. Trong nghién ciru nay, dir lidu diém
Point dugc chiét xuat tir dit liéu vién tham
Sentinel - 5P dugc coi 1a mot tap hop diém
dit liéu da biét. Néu hai diém da biét dugc
chorbc’)’i toa do (x, yO)qVé (x,y,), noi suy
tuyén tinh la duong thang di qua hai diém
nay. Voi mot gid tri x trong khoang (x,,
x,), gia tri y doc theo duong thang duoc
cho tir phuong trinh hé sé géc:

Y=V
X=X,

_ Y=o
X =Xy

2)

(4) Trén co s& ap dung cong thurc 2,
dir liéu tap hop diém Point méi (Sau khi
dugc ndi suy) s€ dugc chuyén sang dinh
dang rat - to mo ta dir ligu CO, SO,, NO,
va O, v6i d6 phan giai cao hon nhu minh
hoa trén Hinh 3.

10 | 12 | 17 | 20

10 20 2x 15 17 22 | 25

L 4

30 | 40 25 | 27T | 32 | 35

30 | 32 | 37 | 40
2x2

4x4

Hinh 3: Vi du vé phwong phdp néi suy
tuyén tinh
Mat khac, vé ly thuyét dir lidu
Landsat - 8/9 két hop Sentinel - 2 ¢6 thoi
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gian chup lap hang ngay c6 thé sir dung dé
tinh ham lugng bui min PM2.5 va PM10;
Tuong ty nhu vay vai v¢ tinh Sentinel -
5P ciing cung cdp dit liéu hang ngay cd
thé str dung dé tinh toan ndng d6 cac khi
ga trong khong khi. Tuy nhién, ca 03 loai
dir liéu vién tham néu trén déu la dir liéu
vién tham quang hoc, nén bi anh huong
rat 16n ciia may. Do d6 phai két hop dir
liéu cua nhiu ngay, sau d6 sir dung thuat
toan ghép anh trung binh dé loc may.

Qua trinh nay phai tién hanh xu ly
mot khéi lwong dit liéu vién tham dd so
hang ngay. Do d6 can phai tién hanh phat
trién va mg dung cong cu xir ly, quan ly
va luu trit Big data - vién tham nham giai
quyét nhitng khé khan nay.

4. Két qua va thao luan

4.1. Dit liéu sw dung

Trong nghién ctru nay da st dung cac
loai dit liéu nhu sau:

a. Dit lidu vién tham

- Dit liéu vién tham Sentinel - 2A/2B
va Sentinel - SP duoc st dung mién phi tir
trang web cua Co quan hang khong vii tru
chau Au (ESA);

- Dit liéu vién tham Landsat - 8/9
duoc sir dung mién phi tir trang web clia
Cuc Dia chit Hoa ky (USGS);

Toan bd dit liéu vién tham Sentinel
- 2A/2B va Sentinel - 5P va Landsat -
8/9 - OLI trong nam 2022 (Dén hét Quy
111/2022) da dugc st dung.

b. Dir liéu quan trdc chdt lwong
khong khi

Dir liéu quan tric chat luong khong
khi duoc thu thap tir cac ngudn nhu sau:

- Tir mang ludi cac tram quan tric tu
dong, nhu https://aqicn.org/city/vietnam/
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hanoi/vn/; PAM Air
org),...;

- Dit liéu tir mang ludi tram quan trac
thudc quan ly caa Téng cuc Moi trudng.

(https://pamair.

4.2. Phan mém sir dung

Do sir dung toan bo dit lidu vién tham
trong 1 ndm, nén khdi lugng dir licu rat
16n. Néu st dung giai phéap truyén thong
1a tai dir lidu hang ngay vé, roi xir ly don
1¢ timg canh anh cho ting chi sé thanh
phan sau d6 méi ghép, tong hop dit lidu
s& khong hiéu qua va can hé thong luu trir
dir lidu dd so. Bé giai quyét van dé nay,

bai bdo da sir dung module xur ly, quan ly
va luu trit Big data - vién thdm duoc Dé
tai ma s6 TNMT.2020.08.01 x4y dung va
phat trién dua trén nén tang Google Earth
Engine (Hinh 4).

Vé1 module nay, viéc tinh todn cac
chi s6 chét luong khong khi nhu PM2.5,
PM10, CO, SO,, NO, va O, dugc xur ly tur
dit liéu vién tham truc tiép trén hé théng
Iwu trir cia USGS va ESA ma khong can
tai vé mdy tinh. Sau khi chay xong, dit
liéu chat luong khong khi s& dugc luu vé
dia chi duoc chi dinh.

Hinh 4: Giao dién module xir Iy, quén Iy va lwu tri Big data - vién thdm

Ngoai ra, module ciing dugc thiét ké
dé xir Iy nham tang cuong d6 phan giai cua
dir lidu CO, SO,, NO, va O, (Pugc chiét
xuat tr dit liéu Sentinel - 5P) bang giai
phép downscaling; Tong hop dit liéu trung
binh ctia timg chi sb va tinh toan chi s chét
lugng khong khi AQI 24h theo cong thure 1.

4.3. Két qua tinh todn chi s6 AQI 24h

Dé minh hoa thtr nghiém, trong nghién
cru nay sé tinh toan chi sé chit luong
khong khi bang ban d6 chat luong khong
khi AQI 24h trung binh Quy I, Quy II va

Quy III cua nam 2022. Chi s6 trung binh
quy dugc tinh toan nhu sau: Trudc tién cac
chi s6 duoc tinh toan trung binh theo tuan
tir cac dit liéu trung binh ngay; Sau do6 dir
liéu trung binh thdng dugc tinh tir dir liu
trung binh tudn va dit liéu trung binh quy
dugc tinh toan tir dir liéu trung binh thang.

Dé tinh toan chi s AQI 24h, trude
tién phai tinh toan timg chi s6 thanh phén,
gdm PM2.5, CO, SO,, NO,, va O,. Két
qua tinh todn duoc thé hién nhu trong céc
hinh tir Hinh 5 dén Hinh 9.
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Nghién ciru

10 M 5 g/’

bui PM25 khu viwc Ha Noi nam 2022

Hi

nh 5: Ham lign

0.01 M T 05 115/

Hinh 6: Nong dp CO trong khong khi khu vwe Ha Nji ndm 2022

o T 003 11g/m°

Hinh 7: Nong dé SO, trong khong khi khu vwc Ha Nyi ndm 2022

0 0.0002 pg/m’

Hinh 8: Nong dj NO, trong khong khi khu vwc Ha Nyi ndm 2022
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0.0 NI N 5 g/’
Hinh 9: Nong dj O, trong khong khi khu viee Ha Npi nam 2022
Trén co s& dit liéu chat lugng khong khi cua timg thanh phan (PM2.5, CO, SO,
NO,, va 0,) da tinh dugc, tién hanh tinh ton chi s6 chat lugng khong khi AQI 24h khu

vuc Ha N01 trung blnh Quy [, Quy IT va Quy III cua nam 2022 (Hlnh 10)

e e e -
x - ', g e

-]

Hinh 10: Chi s6 chiit luong khong khi AQI 24h khu vwe Ha N$i ndm 2022

Trén Hinh 10 cho thdy, Quy I nim
2022 chi s6 chat lugng khong khi nhin
chung & muc xau va rit xau, mot sé noi
nhu trung tdm thanh phé, khu vuc Séc

Son & mirc nguy hai. Quy II chi sé chat
lugng khong khi & mtrc nguy hai cé giam
nhung hau hét thanh phd nim trong ving
c6 chi s6 cht lugng khong khi ¢ mire x4u.
Sang Quy III chat lwong khong khi khu
vuc Ha Noi ¢6 tot hon Quy I va Quy II,
nhung hau hét ciing chi & muc trung binh.
Tuy vy & khu vuc trung tdm thanh phé
chat luong khéng khi van & mirc rat xau.
Nhin chung, chat luong khong khi
cia Ha Noi vé co ban nam & muc trung
binh va xdu; Mot s6 noi nhu trung tim Ha
No6i, khu vuc Séc Son chat lugng & muc

rat xdu va nguy hai xuat hién & ca 03 quy
trong ndm 2022.

Péi v6i khu vuc trung tdm, chi sb
chat lugng khong khi & mirc cao chii yéu
13 do mat d6 dan sd, phuong tién giao
thong cao. Trong khi khu vuc phia BDong
cia thanh phé nhu Mé Linh, Séc Son,
Pong Anh chi sd chat lugng khong khi
cling thuong xuyén ¢ mic xau, do khu
vuc nay cé nhiéu cic khu coéng nghiép
16n va c6 san bay Noi Bai vdi cac hoat
dong van tai hang hoa phat trién. Ngoai
ra, khu vuc So6c Son hién co khu xu ly
rac thai Nam Son 14 khu xir ly rac thai rin
sinh hoat 16n nhat Ha Noi. Do d6 c4c hoat
dong thu gom, van chuyén va xir 1y ciing
c¢6 nhiéu anh huong xdu dén méi truong
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dac biét 1a phat sinh bui min, cac khi doc
hai nhu CO, SO,, CH, va NO,,...

5. Két luén, kién nghi

Qua nghién ctru cho théy, st dung
cong nghé vién tham co thé dap ung duoc
viéc giam sat chat luong khong khi trén
quy mo 16n. Nghién ciru ciing cho thay,
viéc ap dung gidi phap quan ly va xu ly
Big data - vién tham trong thu thap, phan
tich va xir ly dit liéu vién tham di mang
lai hi€u qua cao. V&1 gidi phdp cong nghé
Big data va Big data - vién tham cho phép
xu 1y dit lidu vién tham véi khéi luong
16n dé chiét xuit cac thong s6 chat lugng
khong khi hang ngay. Giai phdp cong
nghé nay ciing cho phép két hop dir liéu
chat lugng méi trudng duoc chiét xudt tir
vién tham véi dir liu tir mang ludi tram
quan tric cho phép tang do phan giai cia
dir liéu dé c6 thé giam sat chi tiét nhimg
khu vuc nhé hon nhung cé tinh trang 6
nhiém khong khi ph6 bién nhu cac khu
vuc xu ly rac thai tap trung, khu cong
nghiép, lang nghé, ...

Tuy nhién dé giai phap nay c6 hi¢u
qua can tiép tuc nghién ciru phat trién va
xdy dung thanh Hé théng giam sat chat
lugng khong khi trén toan thanh phd theo
hudng tu dong, trong do tu dong tir khau
xt ly dit liéu vién tham dén viéc lién két
truc tiép vdi mang ludi tram quan trac tu
dong dé nang cao chit lugng va do chinh
xac cua dir li€u gidm sat.

Loi cam on: Nghién cou nay da
nhan duoc su hd trg va sir dung mot s6 két
qua nghién ctru ctia dé tai cdp Bo “Nghién
civu ving dung Big data - vién tham trong
gidm sdt 6 nhiém khong khi tie cac khu xie
Iy réc thai”. Md s6 TNMT.2020.08.02.
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