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Tém tit

Trong céc dot bung phat dich bénh Covid-19 vira qua, do tic dong ctia mot s6 bién phap gian cach xa hdi (han
ché di lai, tam ditng cdc hoat dong san xuét, kinh doanh, budn ban, tap trung dong ngudi, . . .), cht lugng khong
khi (CLKK) & thanh phd Ha Noi c6 thé da dudc cii thién. Muc dich clia nghién ciu nay 1a danh gid dién bién
ndng do6 ctia bui min PM; 5 va chi sb chat lugng khong khi (AQI) & TP. Ha Nai trudc, trong va sau cic khoang
thdi gian bung phat dich Covid-19 1an thi 4 (tit 04/4/2021 — 30/6/2021). Két qua phan tich dién bién nong do
trung binh 24 git ciia bui PM, s va chi s6 CLKK ngay (AQIY) cho thdy CLKK trong khoang thdi gian dién
ra dich bénh (thang 5 va 6/2021) t6t hon so v6i khoang thdi gian 01 thang trudc khi dich bénh dién ra (thang
4/2021). Nong do trung binh ctia bui PM, 5 trong giai doan gian céach so véi trude khi gidn cach xa hoi giam tir
10,7% dén 56,5%. Két qua nghién cifu di phan dnh su dnh hudng tich cuc clia viéc thuc hién cic bién phap gian
cdch xa hdi ctia Thanh phd t6i su cdi thién ctia CLKK trong cic khoang thdi gian dién ra dai dich Covid-19 tai
Ha Noi.

Tir khod: bui min PM, 5; chit lugng khong khi; AQI; Covid-19; gian cach xa hdi; nguén phat thai; Ha Noi.

VARIATION OF PM, s CONCENTRATION AND AIR QUALITY INDEX (AQI) IN HANOI DURING THE
FOURTH OUTBREAK OF COVID-19

Abstract

During the recent outbreaks of COVID-19, due to the impact of social distancing measures (i.e. travel restric-
tions, suspension of production, business, trading activities, crowded concentration of people), the air quality
in Hanoi city could be improved. The aim of this study is to evaluate the variation of PM; 5 concentration and
air quality index (AQI) in Hanoi before, during, and after the fourth Covid-19 epidemic period (from 04/4/2021
to 30/6/2021). The analysis results of the variation of the 24-hour average concentration of PM; 5 dust and the
daily air quality index (AQI®) showed that the air quality during the epidemic period (May and June 2021) was
better than those in the period of one month before the epidemic happened (April 2021). The average concen-
tration of PM, 5 during the period of the social distancing decreased from 10,7% to 56,5% compared to those
before the social distancing period. The results implied the positive impacts of implementing social distancing
measures of the Hanoi city government on improving air quality during the periods of the Covid-19 pandemic
that happened in this city.

Keywords: PM, s; air quality; AQI; Covid-19; social distancing; emission sources; Hanoi.
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1. Dat van dé

Viét Nam dang trai qua dot bung phat tr6 lai 1an thi 4 ctia dai dich Covid-19 ké tit ngay 27/4/2021.
Tinh dén nay, dich bénh do vi-rit méi nay da 1y lan ra 40/64 tinh thanh, ca nudc ghi nhan hon 13.000
trudng hgp lay nhiém, hon 80 bénh nhan da tif vong c6 lién quan dén loai vi-rit méi nay. S6 lugng ca
bénh duong tinh véi Covid-19 dudc ghi nhan mdi ngay va chua cé diu hiéu ditng lai [1]. Tuy nhién, &
TP. Ha Noi, ndi mat do dan s6 dong diic va hoat dong kinh té dién ra sdi ndi nhit ca nudc da co ban
ki€m sodt dudc tinh hinh dich bénh nhd ap dung hiéu qué cic bién phap gian cach xa hoi [2]. Cac bién
phép gidn cach xa hoi nham ngin chin dai dich lay lan ciing dugc 4p dung & nhidu qubc gia trén thé
gidi, ndi dang phai d6i phé véi dich bénh Covid-19 hoanh hanh [3]. O khia canh tiéu cuc, dich bénh
dang 1am gia ting sb ca tit vong va lam cho cac hoat dong kinh té xa hdi & cac qudc gia trén thé gidi
chiu nhiéu anh hudng niing né [4, 5]. Tuy nhién, theo géc nhin tich cuc, & nhiéu noi trén thé gidi cho
thiy gidn cach xa hoi ciing 1am cho chét luong khong khi (CLKK) xung quanh dudc cai thién. Nong
dd ctia bui PM, 5 (bui min), bui PMg, khi NO, (nito dioxit) va khi CO (cdcbon monoxit) trong bau
khi quyén dudc quan st thdy gidm manh trong khoang thdi gian 4p dung céc bién phap gian cach xa
hoi 6 mot s6 quéc gia nhu Trung Qubc [6]; Hoa Ky [7, 8]; Y [9]; An Do [10, 11]; va Brazil [12] -
nhitng noi da va dang trai qua cac dot bung phat dich bénh Covid-19 nghiém trong nhét thé gisi. Miic
di da c6 nhiéu nghién ciiu & céc qudc gia cho thdy CLKK trong khoang thdi gian dién ra Covid-19
dudc céi thién ding k& do su 4nh hudng tich cuc clia viéc ap dung cac bién phdp gidn cach xa hoi,
nhung & Viét Nam c6 rit it cac nghién cifu vé van dé nay. Gan day, mot nghién cifu tuong tu [13] da
dudc tién hanh nham diéu tra sy anh hudng ctia viéc gian cach xa hdi 1én ndng do cac chit 6 nhiém
& TP. Ha Noi. Nghién ctiu da thu thap va phan tich ndng do mot sd chit 6 nhiém (PM, 5, NO,, O3 va
SO») tai 04 dia diém khac nhau thudc cac khu vuc do thi ctia TP. Ha Noi trong giai doan truéc va
trong dot bung phat dau tién cta dich Covid-19 (thang 3-4/2020). Két qué cho thiy trong giai doan
cach ly xa hdi (thang 4/2020), ndng do ctia céc chit 6 nhiém trén gidm ddng ké so vdi dit liéu thu thap
tir cac nam truée d6 (2014, 2016 va 2017).

Trén co s6 ké thira nghién ctiu [13] va cdc nghién ciu khac vé bui & Ha Noi [14], xem xét pham
vi khong gian rong hon, nghién ciiu nay dudc tién hanh nhiam danh gia CLKK (tip trung vao thong
s6 bui min PM; 5 va chi s6 CLKK AQI) ctia TP. Ha Ndi trude, trong va sau dot dich Covid-19 1an thi
4 (tir 04/4/2021 — 30/6/2021). Céc phan tich trong nghién citu nay dua trén s6 lidu tinh todn bao gdm
ndng do trung binh 24h ciia bui PM, 5 va chi s6 CLKK ngay (AQI?) tai 08 diém quan tric dit & 08
quéan ndi thanh ctia TP. Ha Noi. Nong do trung binh 24h ciia bui PM, 5 va AQIY dugc tinh todn tir s6
liéu ndng do trung binh 1h ctia bui PM, 5, nhiét d6 khong khi xung quanh va vén toc gié dugc tdng
hop hang ngay tir cac website lién két v6i S& Tai nguyén va Moi truong (TN&MT) Ha Noi va Trung
tam du bdo Khi tuong Thity vin Qudc gia (TTDBKTTVQG). Phuong phap tinh todn 4p dung dbi véi
AQId dua theo tai liéu “Huéng din ky thuit tinh toan va cong b chi sd chéit lugng khong khi Viét
Nam (Quyét dinh s6 1459/QD-TCMT)” ctia Tong cuc Mdi trudng, BO TN&MT ban hanh nim 2019
[15].

2. Sb liéu va phuong phap nghién ciu

2.1. Cdc miic do gian cdch xa hoi

Céc noi dung va quy dinh ctia Chi thi s6 15, 16 va 19 ctia Tha tuéng Chinh pht vé cic bién phap
phong, chong dich Covid-19 dp dung trong nhiing thdi diém khac nhau [16-18] dugc tdng hgp va so
sanh nhu trinh bay trong Bang 1.
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Bang 1. Noi dung chinh trong cac Chi thi chi dao ctia Thu tuéng Chinh phu
(mifc d6 nghiém ngit ting dan tir 1 — 3)

Noi dung

Muic do nghiém ngat

Chi thi 19 (mdc 1)

Chi thi 15 (miic 2)

Chi thi 16 (muc 3)

Tap trung
dong ngudi

Diing 1€ hdi, nghi 1€ ton
gido, gidi diu thé thao, su
kién tdp trung dong ngudi.

Dung cidc sy kién tap
trung trén 20 ngudi 1
phong.

Céch ly toan xa hoi, moi
ngudi dan phai 6 nha, chi
ra ngoai khi thit sy cin
thiét.

Khong tap trung dong
ngudi noi cdng cong,
ngoai cong sd, trudng hoc,
bénh vién

Khéng tu tép ti 10 nguoi
trd 1én ngoai codng s4,
truong hoc, bénh vién.

Khong tu tip qua 2
ngudi ngoai cong sd,
truong hoc, bénh vién.

Khoang cach
an toan
tdi thiéu

1m

2m

2m

Cac cd sé
kinh doanh

Van déng ctra khu vui
choi, giai tri, karaoke, mat
xa, bar, vil trudng, cd sé
lam dep

Tam dinh chi hoat dong co
sG kinh doanh dich vu

Tam dinh chi hoat dong
co sé kinh doanh dich vu

M@ ciia trd lai:

- Nha hang, quan &n, x0
s6, khach san, ban buon,
ban 18.

- Danh lam thiang canh,
khu di tich, khu thé thao

Chi cac co s6 kinh doanh
cac loai hang héa, dich vu
thiét yéu dugc md ciia

Chi céc cd s kinh doanh
cac loai hang hoda, dich
vu thiét yéu dugc mé ctia

Hoat dong
vén tai

Xe khach lién tinh, noi
tinh, taxi dugc hoat dong
tré lai.

Han ché di chuyén tu
viing ¢6 dich dén cic dia
phuong khac.

Diing di chuyén tif viing
c6 dich dén cic dia
phuong khac.

Han ché van chuyén hanh
khach tu TP. Ha Noi, TP.
H6 Chi Minh dn noi
khac.

Co ban dung hoat dong
van chuyén hanh khich
cOng cong.

Dot tai bung phat dich bénh 1an thi 4 bat dau tir 27/4/2021, nhung phai sau d6 3 ngay TP. Ha
Noi méi ghi nhin nhiing ca bénh dau tién lay nhiém ngoai cong dong. Ngay sau d6, Thanh phd ap
dung céc bién phdp gian cach nhim kiém sodt tinh hinh dich theo chi thi 15 [16, 19]. Tuy nhién, dé
d4am bao viéc thuc hién bién phdp gidn cach hiéu qua nhit (c6 thé ngin chiin s6m su 1ay lan cda dich,
nhung khong 4p dung mot cach vo ly 1am anh hudng dén phat trién kinh té va dao 16n cudc sdng ctia
ngudi dan), Thanh phd cho ap dung tliing budc theo mic dd va c6 16 trinh. Theo do, tit ngay 03/5/2021
— 25/5/2021, Thanh ph 4p dung gian cach xa hdi & mic nhe (tam déng clia don khéch tai céc khu
di tich, co sé ton gido; tam diing hoat dong dbi v6i quan dn dudng phd; céc trudng hoc trén dia ban
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cho sinh vién tam thoi nghi hoc; tam diing cac hoat dong thé thao tip trung dong ngudi [19-21]). Tuy
nhién, sau ngay 25/5, tinh hinh dich bénh tré nén phuc tap (ghi nhan hang chuc ca mdi ngay, trong
khi d6 nhiéu & dich chua xdc dinh dugc ngudn lay), Thanh phd di 4p I1énh gidn cich nghiém ngit
hon bang cach tam diing, déng tit ci cac hoat dong kinh doanh, budn ban, quan in (chi cho phép ban
mang vé) [22]. Pén ngay 20/6 khi tinh hinh dich di cd ban dugc ki€ém soat, Thanh phd tiing budc cho
phép cac hoat dong dan tré lai hoat dong binh thudng theo 16 trinh (dich vu thiét yéu md trude, cac
dich vu khac chua can thiét mé sau va mé c6 diéu kién) theo Chi thi 19 [2]. Trong dot dich ny, bién
phép gian cich nghiém ngit nhit (phong tda toan thanh phd theo Chi thi 16) khong dudc ap dung nhu
cac dat dich trudc.

2.2. Thu thdp sé liéu CLKK

Theo Téng Cuc Mbi trusng (TCMT), Bo TN&MT [23], tinh dén nay, vdi téng sd gan 39 diém
quan traic CLKK tu dong va lién tuc hién c¢6 (bao gdm cic diém cb dinh va cic di€ém quan tric cam
bién), TP. Ha Noi dang 1a mot trong cac dia phuong di dau ca nudc trong viéc 1dp dit va van hanh
cic diém quan traic CLKK, nhim thu thap di liéu phuc vu cong tic bio vé méi trudng. Cic diém
quan traic CLKK trén dia ban TP. Ha Nbi thudc quan ly ciia S§ TN&MT Ha Noi; Trung tim Quan
tric Moi trudng mién Bic (TTQTMTMB) va TTDBKTTVQG. Trong nghién cifu nay, théng sb bui
PM, 5, nhiét d6 khong khi xung quanh va van tbc gié dudc thu thap tif cic website lién két véi cic co
sG dit liéu ctia S6 TN&MT Ha Noi va TTDBKTTVGQ.

Nong dd trung binh 1 gid ctia bui PM, 5 tai 08 tram quan tric CLKK (dit tai 08 quin ndi
thanh TP. Ha Noi, thudc quan ly va van hanh ctia S6 TN&MT Ha Noi) dugc thu thip trén web-
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Hinh 1. Vi tri cdc diém quan tric chét lugng khong khi (chdm tron dd) dung trong nghién citu nay [24]
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site https://www.iqair.com. Website niy cung cip nong dd cic chit 6 nhiém (PM; 5, PM;g, NO, va
CO) va chi s6 CLKK (AQI) mdi gid trong vong 48 gi¢ trudc thdi diém truy cp clia ngudi dung thong
qua viéc két ndi dén céc co sd dif liéu khac nhau (bao gom ca co s6 dif liéu ctia S TN&MT Ha Nai).
08 diém quan tric 1an lugt dit tai UBND Phuong Pién Bién (Q. Ba Pinh), Truong Mam Non Kim
Lién (Q. Péng Pa), Pam Triu (Q. Hai Ba Trung), UBND Phuong Hoang Vin Thu (Q. Hoang Mai),
Trudng Mam Non Ti Lién (Q. Tay H6), Khu D6 thi Tay H Tay (Q. Bic Tir Liém), Trung tim giao
luu vin héa (Q. Hoan Kiém) va Van Quan (Q. Ha Pong). Vi tri 08 diém quan tric trén dudc trinh bay
& Hinh 1 thé hién bdi cic chidm tron mau dd. S6 liéu nhiét do khong khi xung quanh va vén tbc gié
trung binh 1 gig dugc thu thap tt website https://www.nchmf.gov.vn cia TTDBKTTVQG.

2.3. Tinh todn chi s6 CLKK

Chi s6 CLKK (AQI) dudc 4p dung dé ddnh gid mot cach dinh tinh CLKK theo céch don gin nhét
gitip cho cong dong dé dang nam bt thong tin va bao vé siic khde trudc moi trudng khong khi bi 6
nhiém. AQI lin dau tién dudc cong bd bdi Uy ban bao vé Moi trudng khong khi Hoa Ky (USEPA)
[25]. Theo d6, CLKK dudc quy déi dua trén cac khoang gia tri AQI tuong ting biéu tugng va cac mau
sac d€ canh bao CLKK va miic d6 anh hudng téi siic khoe con ngudi theo Bang 2. AQI trong nghién
clfu nay dudc tinh todn theo tai liéu “Hudng din k§ thuat tinh todn va cong bd chi sb chit luong khong
khi Viét Nam (Quyét dinh s6 1459/QD-TCMT)” ctia Toéng cuc Moi trudng, BO TN&MT ban hanh
nam 2019 [15].

Bang 2. Khoang gia tri AQI va danh gia CLKK

Khoang Mau sac , )
giariaQl KK (md mau) Canh bido
" Xanh A .
0-50 Tot (0:228:0) Khoéng anh hudng
. Vang Anh hudéng & mtc chip nhan dudc.

>1-100 Trung binh (255;255;0)  Nhém nhay cam nén han ché thdi gian & bén ngoai
101 - 150 Kém Da cam An/h hudng Xflu dein suc kh(ie nhom nhay can\l.

(255;126;0) Nhém nhay cam nén han ché thoi gian ra ngoai

D Anh hudng xiu dén siic khoe
151 - 200 Xau Nhoém nhay cam tranh ra ngoai

(255:0:0) Nhitng ngudi khac han ché ra ngoai
<z Tim Anh hudéng miic khin cﬁp dén stc khoe
200-300 Ratxau 363050 dén tt ¢ ngudsi dan
. Néu Bao dong anh hudng nghiém trong
301-300 Neuyhai 5635 dén stic khoe moi ngudi

a. Chi s6 CLKK gio
Chi s6 CLKK gid (AQI") 1a gia tri AQI dai dién cho CLKK trong 1 gid ctia chit 6 nhiém tai gid
dang quan tam. Gia tri AQIh cta thong s6 bui PM, 5 dudc tinh todn theo cong thuc (1) [15], nhu sau:
AQIt, = it 7l Noweast — BP) + I (1)
PM = BPi.1 — BP; v
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trong d6 AQI" 1a chi s CLKK theo gid; BP; 1a ndng do gi6i han dudi ctia bui PM, 5 tuong ting véi
mtic i (don vi 1a pg/m®); BP, 1a ndng do gidi han trén ctia bui PM, 5 tuong ting véi miic i+ 1 (ug/m?);
I; 14 chi s6 CLKK & miic i tuong tng véi gid tri BP;; I;, 1 chi s6 CLKK & mic i + 1 tuong tng véi
gia tri BP;,; Nowcast 12 gid tri ndng do trung binh c¢6 trong sb ctia bui PM, 5 tai thdi diém tinh toan,
dudgc tinh tir 12 gia tri trung binh 1 gid gin nhét so véi thdi diém tinh toan (ug/m>), sit dung cong thiic
(2)—(3) [15], sau day:

0 1 11
W XCir+w XCr+...+w ' XCpp 2
Nowcast = 0 ; T Neu w<0,5 )
w+w+...+w

Nowcast = (0,5) X C; + (0,52 X Cy + ... + (0,52 x C}» Néu w>05 (3)

trong d6 C 12 ndng do trung binh 1 gid clia bui PM, 5 tai thoi diém tinh toan (don vi 1a pg/m?); tit C,
dén C; 1an ludt 12 ndng dd trung binh 1 gid ctia bui PM, 5 quan tric dudc tai cac thoi diém gin nhit
véi thoi diém tinh toan nhét (ug/m®). Vi du, thdi diém tinh todn 1a lic 16 gid thi cdc gia tri tit C, dén
Ci lan lugt 1a céc gid tri ndng do trung binh 1 gid ctia bui PM, 5 lic 15 gid, 14 gid, ... va 5 gio; w 1a
gi4 tri trong sb clia cac gia tri ndng do C. Gid tri trong s& w dudc dinh nghia 12 gid tri 16n nhét trong
hai tri s6 0,5 va gia tri ty s6 giita nong do bé nhit va ndng do 16n nhét trong s6 12 gid tri ndong do C.
Do d6, trong s6 w ¢6 gid tri nim trong khoang 0,5 dén 1. Ngoai ra, diéu kién d€ c6 thé tinh toan dugc
gia tri Nowcast 12 can phai ton tai it nhat 2 trong 3 gi4 tri ndng do trung binh 1 gid ctia bui PM» 5 gan
nhét véi thoi diém tinh todn. Cac gia tri nong do gi6i han BP; va cic chi s6 CLKK I; & cac muc khac
nhau dugc quy dinh trong Bang 3 [15].

Bang 3. Gid tri ndng dd tuong dng véi chi s6 CLKK cdc mic

Miic i 1 2 3 4 5 6 7 8
Chi s6 I; 0 50 100 150 200 300 400 500
Nong do PMy s 0 25 50 80 150 250 350 500

b. Chi s6 CLKK ngay
Chi s6 CLKK ngay (AQI?) 1a gia tri AQI dai dién cho CLKK trong 1 ngy tai ngay quan tim,
dudc tinh toan thong qua cong thic (4) [15], nhu sau:

Liy1 = 1;

AQI = —————
Q BP;. — BP;

(Chinss = BP) + 1 @
trong do Cffltdzj 1a ndng do trung binh 24 git ctia bui PM, 5 clia ngay tinh todn (don vi 1a pg/m?), titc
1a gid tri trung binh ctia 24 gi tri ndng dd trung binh 1 gid ctia bui PM, 5 tif lic 0 gio dén 23 git clia
ngay tinh todn. Céc gia tri ndong do giéi han BP; va chi s6 CLKK I; & cac mic khic nhau dugc quy
dinh trong Bang 3.

2.4. Phdn tich dit liéu

S6 lidu st dung trong nghién ciiu niy dugc phan tich théng ké sit dung cong cu R4.1.0 [26]. Céc
hinh anh thé hién dif liéu stt dung phan mém MS Excel 2016.
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3. Két qua va thao luén
3.1. Phdn bé dit liéu nong do bui PM s

Hinh 2 trinh bay s6 liéu ndng do trung binh 1 gid ctia bui PM, 5 tai 08 diém quan trac & 08 quin
ndi thanh ctia TP. Ha Noi tit ngdy 04/4/2021 dén ngay 30/6/2021. Nhin chung, nong do trung binh 1
gid ctia bui PM, 5 thay ddi trong khoang gid tri rit rong 0,6 — 57,8 (ug/m>). Phin 16n gid tri ndng do
ctia bui PM, 5 nam trong khoang 0,6 — 20 (ug/m3).

8

Tin sb xudt hién (Iﬁ"m)

Néng dé trung binh 1 giér cria bui PM, 5
(ng/m’)

A S
—DBa Binh ——Bdng Da ——Hai Ba Tnmg——Hoing Mai A ;1D ) i . 30 . 40 £ 3 o0
—~-TayTd  ——Bfc TirLiém —Tloin Kiém —Ha Dang Nong 4§ trung binh gid byi PM,, ; (ugfm’)

(a) Dién bién ndng do trung binh 1 gid clia bui PM, 5 (b) Biéu dd histogram thé hién phan bd dif liéu ciia

ndng do bui PM, 5

Hinh 2. Dit liéu bui PM, 5 thu thp tai 8 diém quan tric thudc 08 quan ndi thanh ctia TP. Ha Noi
tl ngay 04/4/2021 dén ngay 30/6/2021

3.2. Dién bién nong do bui PM; s trudc, trong va sau khi biing phdt dich bénh Covid-19

Hinh 3-10 trinh bay su thay d6i ndong do bui min PM, 5 tru6c, trong va sau khi dich bénh Covid-
19 bung phat lai 1an thi 4 tai 08 diém quan traic CLKK dit tai 08 quan noi thanh TP. Ha Noi. Nhin
chung, tai tit cd 08 diém quan tric thuoc 08 quan (Ba Pinh, Péng Pa, Hai Ba Trung, Hoang Mai,
Tay HO, Bic Tir Liém, Hoan Kiém va Ha Pong), ndng do trung binh ngay ctia PM, 5 giam dan theo
cdc khoang thdi gian 1an ludt 1 true dich, gidn cdch xa hoi nhe trong thdi gian dich, giin cich xi
hoi nghiém ngit hon trong thdi gian dich, va néi 16ng gian céach. Tin hiéu tich cuc nay c6 thé€ dugc

Trwde dich Gian cach nhe Gifin cich nghiém ngt  N6i long gian cich

————— Gia trj trung binh —8— Trwde 27/04/2021 —a— Tiz 27/04 - 25/05/2021 —— Tir 23/05 -20/06/2021 —e»— Sau 20062021

46 bui PM, 5 (ng/m*)
&
3

Néng
n

Ry
Hinh 3. Dién bién ndng do bui PM 5 tai diém quan tric UBND Phudng Dién Bién (Q. Ba Dinh)
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Trude dich Gifin cach nhe Gi#in cach nghiém ngdt  Noi long giéin cich

----- Gia trj trung binh  —a— Trudc 27/04/2021 —a— Tir 27/04 - 25/05/2021 —— Tir 25/05 -20/06/2021 Sau 200062021

Nong d6 bui PM, 5 (pg/m?)

. S G A )

Hinh 4. Dién bién ndng do bui PM, 5 tai diém quan tric trudng mam non Kim Lién (Q. Péng Da)

Trweée dich Gian cach nhe Gian cach nghiém ngdt  Nai long gian cach

..... Gia tri trung binh —m— Trurdc 27/04/2021 —a— T 27/04 - 25/05/2021 —e— Tir 25/05 -20/06/2021 Sau 20062021

Néng d6 byi PM, 5 (ng/m®)
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Hinh 5. Dién bién ndng d6 bui PM, s tai diém quan tric Pam Triu (Q. Hai Ba Trung)

Truge dich Gién cich nhg Giin cach nghiém ngit ~ Ndi long gidin cach
&0
- 55 | mmm—- 1Gi3 fri trung binh —a— Trude 27/04/2021 —a— Tir 27/04 - 25052021 Tir 25/05 -20008/2021 Sau 20006/2021
gl. 50
S
E
=
=
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Z --------- /‘
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Hinh 6. Dién bién ndng do bui PMs 5 tai di€ém quan tric UBND Phuong Hoang Vin Thu (Q. Hoang Mai)
giai thich bdi 2 1y do nhu sau: Thif nhit c6 1& 1a do bién phdp giin cich xa hdi ma Thanh phd dp dung
nham ngin chin sy 13y lan ctia dich bénh da c6 anh hudng dén su giam phat thai bui PM, 5 tit mot s6

nguon thai quan trong nhu giao thdng, cong nghiép, ... Sau khi c6 1énh gidn cich, cic hoat dong clia
ngudi dan bi han ché hoic bi cAm hoan toan (di lai, sdn xuAt, kinh doanh, thi cong xay dung, ...). Do
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d6, ngudi dan c¢6 xu huéng 1am viéc va sinh hoat & trong nha trong phan 16n thdi gian hang ngay. Luu
luong va mat do phuong tién giao thong trong khoang thdi gian bi han ché vi thé gidm xudng, kéo
theo Iugng bui va cdc chit khi 6 nhiém tir viéc dot nhién lidu bdi céc phuong tién giao thong gidm
theo. Thit hai, yéu t6 khi tugng c6 1di ¢ thé da anh hudng truc tiép 1am giam ndng d6 bui PM, 5 trong
thoi gian dién ra dich bénh. Theo sb liéu quan trac tt TTDBKTTVQG, nhiét do va van tdc gid trung
binh ctia TP. Ha Noi thang 5 (thdi gian dién ra dich) cao hon thang 4 (thdi gian tru6e dich bung phat).
Miic d6 chénh léch ctia thong s6 nhiét dd va van tdc gi6 trung binh giita 2 thang 1an ludt 1a 3,7 °C va
0,1 km/h [27]. Nhiét d6 va van téc gi6 cao hon da 1am ting kha ning khuéch tan cdc chit 6 nhiém
(bao gém c4 bui PM; 5) trong khi quyén t6t hon, vi thé su gidm nong do bui PM; 5 da dudc quan st
thiy trong thdi gian thang 5 so véi thang 4.

Trwde dich Gian cach nhg Gian cach nghiém ngit  NGi long gian cach

----- Gia fri trung binh el Trrdt 270472021 e Tiir 27404 - 250512001 e Tilr 25/05 2000812021 Sau 20062021

s (Hg/m’)

Néng dé bui PM,

N . T S N B S

Hinh 7. Dién bién ndng d6 bui PM, 5 tai diém quan tric trudng mam non Tit Lién (Q. Tay HO)

Trude dich Gian cdch nhe Gian cach nghiém ngdt Wi 1ong gidn cich

..... Gad fri trung binh —a— Trurde 27042021 —a— Tir 2704 - 250050021 —— Tir 25/05 -20006/2021 Sau 0062021

5 (nem’)

Nong dé bui PM,
" 8
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Hinh 8. Dién bién ndng d6 bui PM 5 tai diém quan tric khu do thi tay HO Ty (Q. Bic Tir Liém)

Ngay sau khi xuét hién nhiing ca bénh dau tién duong tinh véi Covid-19 trong cdng dong, TP. Ha
Noi da nhanh chéng ap dung cac bién phap gian cach. Viéc dp dung bién phap gian cich dudc nang
dan mifc d6 nghiém ngit theo tinh hinh ctia dich bénh. Theo d6, gidn cich nhe 4p dung trong thdi gian
dau cta dich, gian cich nghiém ngit hon khi tinh hinh dich bénh phic tap 1én. So v6i khoing thdi
gian dich bénh chua dién ra, mdc do gidm cta n6ng dd bui PM, 5 quan sat tai 08 di€m quan tric dao
dong 1an ludt tir 1,6 — 10,8 (ug/m>) dbi véi khoang thdi gian gidn cach nhe va tit 3,6 — 13,2 (ug/m>)
ddi véi khoang thai gian dp dung gian cach nghiém ngit hon.
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Trude dich Gian cach nhe Gian cach nghiém ngat  N&i long gidn cach

===~=-Gi tfi trung binh —m— Trudc 27/04/2021 —a— Tir 27/04 - 25/05/2021 —e— Tir 25/05 -20/06/2021 Sau 20062021

Nong dg bui PM, 5 (ug/m*)
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Hinh 9. Dién bién ndng do bui PM, 5 tai di€ém quan tric Trung tim giao Iuu vin héa Ph6 C8 (Q. Hoan Kiém)

Trwrée dich Gidn cach nhe Gian cach nghiém ngdt  N&i long gidn cach

----- Gia tri trung binh —s— Trudc 27/04/2021 —a— Tir 27/04 - 25/05/2021 —s— Tir 25/05 -20/06/2021 Bau 20062021

Nong d6 bui PM, 5 (ug/m?)

> > > > © © & o & ©
& ¥ ks o & & o 2 5 &

I S A

Hinh 10. Dién bién ndng do6 bui PM, 5 tai diém quan tric Vin Quén (Q. Ha Pong)

Béng 4. Nong do trung binh bui PM, 5 (ug/m?) trudc, trong va sau khi dp dung cic bién phap gian cich
tai 08 diém quan tric thuoc 08 quan & TP. Ha Noi

Tru6c Giadncach  Gidncach  Né6ilong

Quan dich nhe nghiém ngédt gian cach Delta_1 Delta_2

Ba Dinh 21,0 13,2 11,6 6,4 -7,8 (37,1%) -9,4 (44,8%)
Péng Pa 32,8 24,1 19,6 13,9 -8,7(26,5%) —13,2(40,2%)
Hai Ba Trung 16,9 8,9 8.4 3.9 -8,0 (47,3%) —-8,5 (50,3%)
Hoang Mai 23,3 18,2 18,2 13,2 -5,1 (21,9%) -5,1 (21,9%)
Tay Ho 20,9 10,1 9,1 5,7 -10,8 (51,7%) —11,8 (56,5%)
Bic TuLiém 15,0 13,4 11,4 6,4 —1,6 (10,7%) -3,6 (24,0%)
Hoan Kiém 23,0 14,3 12,8 7,9 -8,7(37,8%) —10,2 (44,3%)
Ha PBong 19,5 10,6 9,7 5,3 —-8,9 (45,6%) -9,8 (50,3%)

Delta_1: Chénh 1éch giita thdi gian gian cach nhe véi thoi gian trude dich;
Delta_2: Chénh léch gitta thdi gian gian cach nghiém ngat véi thdi gian truée dich.
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Mot diém ding chi y trong dién bién ctia ndng dd bui PM, s thé hién trén cic do thi tai 08 quin
d6 1a trong khoang thdi gian ngudi dan Thi do bi gidi han nghiém ngit nhét cac hoat dong thi ndng
do bui PM, 5 dot ngdt ting cao vao ngay 06/6/2021. Nong do bui PM, 5 tai cac diém quan tric do
dudgc trong ngay 06/6/2021 tu 40,4 — 58,7 (ug/m3) cao hon so vdi cao hon tir 0,8 — 1,2 1an gi6i han
cho phép (50 pg/m®) trong QCVN 05:2013/BTNMT - Quy chuén Ky thuat quc gia v& CLKK xung
quanh [28]. Su ting cao dot ngdt ctia ndng dd bui PM, 5 quan sit dudc 12 do anh hudng ctia viéc dot
rom ra vu dong xuin & cac khu vuc 1an can TP Ha Noi [29-32]. Hinh 11 thé hién ban d6 cic diém
ddt sinh khdi & Viét Nam va mot sb nude 1an cén tif ngdy 05-06/6/2021 thu thap tir hinh anh vé tinh

Hinh 11. Ban do thé hién cic diém dbt sinh khéi & Viét Nam va mot sb nuée 1an cén thu thap
tr s6 liéu vé tinh MODIS trong ngay 06/6/2021

: : : \, _ ;
L ?5 ¢\ 100 v\u\\/.‘}_ 4l 115

Hinh 12. Quy dao chuyén dong ngudc ciia cic khbi khong khi dén khu vic Ha Noi trong ngay 06/6/2021
dua trén két qua md phong ctia mo hinh HYSPLIT
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MODIS ciia NASA, Hoa Ky [33]. O Viét Nam, di c6 mot sb nghién ciiu ting dung hinh 4nh vé tinh
MODIS dé d€ nghién ctiu CLKK [32, 33]. Cac chim mau dé trong Hinh 11 cho thiy mat do day dic
cdc diém dot sinh khdi. Ngoai ra, két qudz mo phong ctia mo hinh HYSPLIT (Hybrid Single-Particle
Lagrangian Integrated Trajectory, dudc truy cip va chay trén website clia td chiic NOAA, Hoa Ky
[34]) cho thiy c4c khéi khong khi di chuyén dén khu vuc nghién ctiu & Ha Noi trong ngay 06/6/2021
c6 di qua cic vung, khu vuc c6 mat do day cac diém chdy & mién nam ctia Trung Qudc va viing Pong
bing Bic Bo clia Viét Nam (Hinh 12). Do d6, cac khbi khong khi nay c6 thé van chuyén mot lugng
chéit 6 nhiém nhét dinh sinh ra tlf cic dam chay d6 téi khu viuc & Ha Noi, 1am gia ting nong do bui
PM; 5 6 Ha Noi trong ngay 06/6/2021.

3.3. Dién bién AQI trong thoi gian dich bénh

Hinh 13 trinh bay chi s AQI ctia 08 quan ndi thanh cta TP. Ha Noi trudc, trong va sau dot bung
phat dich Covid-19 1an thi 4. Chi s6 AQI dudc tinh toan dua trén thong sb bui PM, s quan tric tai 08
diém dit tai 08 quan theo cong thiic (1)—(4), nhu mo td & muc 2.3.

Trude dich Gian cach nhe Gian cach nghiém ngdt  Noi long giin cach
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Hinh 13. Dién bién AQI tai 08 diém quan tric thuoc TP. Ha Noi trudc, trong
va sau dot dich COVID-19 1an thi 4

Nhin chung, CLKK trong khoang thdi gian dién ra dich bénh t6t hon so v6i khoang thdi gian trudc
dich. S6 lugng ngay c6 chi s6 AQI nidm trong ving 2 - canh bao anh hudng stic khde dén nhém nhay
cam (trén myc 2 dudi mic 3) trong khoang thoi gian chua bung phét dich nhiéu hon trong khoang thai
gian dich bénh dién ra. Cc ngay c6 chi s6 AQI cao hon mic an toan (mtc 2) rdi vao nhiing ngay dau
clia khoang thdi gian dién ra dich bénh. Diéu nay 1a c6 thé 1a bdi vi thdi gian nay cdc bién phap gidn
cach con chua thuc sy dugc thuc hi€n nghiém ngat, cac hoat dong cua ngudi dan va lugng phuong
tién giao thong chua gidm manh. Tuy nhién, trong thdi gian Thanh phd 4p céc 1énh gidn cach nghiém
ngit hon, CLKK dudc cai thién rd rét. Phan 16n cic ngay trong khoang thdi gian nay c6 chi s6 AQI
nam dudi mic 1. Chi c6 mot vai ngay CLKK c6 chi s6 cao hon miic an toan mdt chiit & khu vuc xung
quanh diém quan tric trudng mam non Kim Lién (thudc quan Péng Da). Trong thdi gian nay, ngay
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06/6/2021 ghi nhan CLKK ctia c 08 quan ndi thanh suy giam (vong tron dd), c6 dén 04 diém quan
trac cho thdy chi s6 AQI cao nim trén miic canh bdo 3 (miic anh huéng xiu dén siic khée dbi véi
nhém nhay cam), bao gdm céc diém quan trac tai cic quan Pbng Pa, Hoang Mai, Ba Pinh va Hoan
Kiém. Pang luu ¥, tai diém quan tric dit tai trudng mam non Kim Lién cho thiy c6 nhiéu ngay CLKK
khong t6t xuit hién trong sudt khoang thdi gian nghién ctiiu. Piéu niy c6 thé anh hudng nghiém trong
t6i stic khoe clia cdc em nho, bsi vi ddy 1a nhém rit nhay cam véi su thay ddi ctia CLKK.

4. Két luan

Nghién ctiu nay tién hanh danh gia CLKK (tip trung vao thong s bui min PM; 5 va AQI) trudc,
trong va sau dgt bung phat trd lai dich bénh Covid-19 (tu 04/4/2021 — 30/6/2021). Nghién ciu phan
tich dit liéu bui PM» 5 quan tric tai 08 diém quan trac thuoc 08 quan ndi thanh ctia TP. Ha Noi trong
khoéng thdi gian nghién cifu. Két qua cho thiy, ndng do bui trung binh ctia PM, 5 trong giai doan giin
cach nhe va giai doan giin cdch nghiém ngit so v6i giai doan tru6e khi gian cach xa hoi giam 1an luot
tir 10,7% dén 51,7% va ti 21,9% dén 56,5%. Qua d6 cho thAy CLKK (thé hién qua ndng do cla bui
min PM, s va AQI) trong kho4ng thdi gian dién ra dich bénh (thang 5 va 6) tot hon so v6i khoang thai
gian 01 thang trudc khi dich bénh dién ra (thang 4). Su cdi thién ctia CLKK trong khodng thdi gian
dién ra dich bénh c6 thé do su 4nh hudng tich cuc tir viéc thuc hién céc bién phap gian cach xa hoi
nham ngin chin dich bénh lay lan ctia Thanh phd.

Ldi cam on

Nghién ctiu ny dudc tai trg bdi Quy Phat trién khoa hoc va cong nghé Qudc gia (NAFOSTED)
trong dé tai ma s6 105.08-2017.301. Céc tdc gia chan thanh cdm on sy hd trg tai chinh ctia Quy
NAFOSTED cho d¢ tai.
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