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Data

PM, _ distribution maps
caIcuIated from observation
station data, satellite images,
meteorological data and land
use data with the Mixed Effect
Model, available to 2021.

+ The PM, . maps are available in
a daily frequency and have a
spatial resolution of 3kmx3km,

covering the entirety of Vietnam

M5 hinh
MEM

Kiém chirng ban dé

Phwong phap xay dng ban d6 nong do bui PM,  trén Viét
Nam
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Methods

PM, _ concentration maps were aggregated and analyzed according to multiple spatial levels (national, region,
pro%iince/city, district) and temporal levels (annual, monthly, daily)..
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The PM, . maps were combined with the urban area classification map the analyze the Status of PM,  in urban areas.

The daily PM_ . maps of Hanoi and Ho Chi Minh city during the social distancing period due to COVID-19 were analyzed
to assessmernit'the possible effects of social distancing on the levels of PM, . in those cities.
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The Status of PM2_5 nationwide

PM._ _ concentration were higher in the North and Pl .%"*‘“? ﬁwﬁ“‘ﬁ
lowet in the South . = {

- Regions with high levels of PM, . were located in the
Red River Delta. '

« Compared to the data of 2020, annual mean PM
concentration of 2021 showed an increase from
1,1% to 5,2% in most provinces while a small
number of provinces exhibited a decrease in the N
1% range, including Long An, Tien Giang, Can Tho,
Bac Lieu, Ca Mau and Soc Trang.

- Compared to the data of 2019, annual mean PM_ .
concentration of 2021 were lower. The province =
with the lowest decrease in annual PM
concentration in 2021 was Lai Chau (5.8%) and while
’(c,/h)e highest decrease was in Phu Yen province (10.4 ™ W T

0).

%
HoangSa™
(Vietnant) ~*°

2.5

Annual mean of PMZ.5 concentration in 2021
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Annual mean PM, . per

province in 2021

- 6 out of 63 provinces and cities
exceeded the national standard
QCVN 05:2013/BTNMT. This number
is similar to that of 2020 and lower
than that of 2019 (10 out of 63).

- In each province, it is observed that
the levels of exposure to PM_ _ per
person (population weighted PM )
were higher than the average PI\/I22'
levels of that province.

« Provinces with high PM, _ exposure
include Bac Giang, Bac ﬁfnh, Ha Nam,
Hanoi, Hai Duong, Hai Phong, Hung
Yen, Phu Tho, Thai Binh, Thai Nguyen g e e o)
and Vlnh PhUC. 0 5 10 15 0 2 3 3 4 0 5 10 15 0 25 3 3 4

PMz.s (ug/m?3) PMz.s (ug/m3)
[ Annual mean PM2.s value of 2021 QO Population weighted PM..s value

.5

Mean of PM, . concentration and population-weighted
PM, . concentration by province in 2021
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The Status of PM,, . in urban areas T
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- As of December 2021,

15,.2%
' 17.4%
(5) (8)

Vietnam has 2 cities which " | S
are categorized as Special | = "
urban areas, Hanoi and ;
Ho Chi Minh city, 22 type | = .,
urban areas, 33 type ll, 47 e
type Ill, 94 type IV and :
674 type V areas. )

. PM._ _ concentration has a x

tend@ncy to increase as T

the level of urban = |
M Ew 2 Quén dao -
develo pment Increases. Percentage of urban areas with 2021 averaged |~V | nEs o -
PM, . concentration exceeding QCVN A e < .
05:2013/BTNMT Phan loai dé thi toan quoc trong giai doan

nam 2021-2023 (QDP 241/QD-TTG)
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The Status Of PM in Annual PM, . concentration in 2021 at provincial level in the
2.5 North, compared to population-weighted PM,, . concentration
the Northern region -

* The North region consists of 25 provinces and cities,
divided into 2 socio-economic regions: Northern
Midlands and Mountains (14 provinces) and the Red
River Delta (11 provinces).

WHO 2021 QCVN 05:2013
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Annual PM, . concentrations in 2021 in the Northern region
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The Status of PM,, . in the Northern region

B Provinces under the QCVN 05: 2013/BTNMT The most and least polluted districts in the North in
Provinces over the QCVN 05:2013/BTNMT 2021 based on the annual mean PM2 5 concentration

Prov_mce/ District Prov_lnce/ District
city city
Ha Noi Nam Tu Liem ol fg?;r}g Quang Ninh Binh Lieu ﬁ/n}
o . ces_x .
76% of the prownceslmtlc(;e\s":lnotshezyl%I}tBhTr;:nt_:he Vietham Ha Noi Thanh Xuan Son La Sop Cop
standards (Q ) ) Ha Noi Thanh Oai Lang Son Dinh Lap
Ha Noi Cau Giay Hoa Binh Mai Chau
Nam Tu Liem, Ha Noi Ha Noi Ha Pong Yen Bai Mu Cang Chai
43,0ug/m®
E—— | —— VCh  VEb T Sl T
0 Binh Lieli.301uSS?mhgnh 25 50 80 150 250 Ha Noi Bac Tu Liem Yen Bai Tram Tau
' Bac Ninh Yen Phong Son La Moc Chau
Ha Noi Hoang Mai Quang Ninh Ba Che
Ha Noi Thuong Tin Son La Yen Chau
R 39.0 13.8
Hg/m? ug/m?
Value range of annual mean PM, . concentration in the

Northern districts
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The Status of PM2_5 in Hanoi

* PM, . concentration in Hanoi was shown to be higher in
the inner districts than some of the outer counterparts

like Soc Son, My Duc, Thach That, Ba V.
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Annual mean PMZ'5 concentration in 2021 in Hanoi

In 2021, 100% of the
districts in Hanoi had
PM concentration
excé‘éding the Vietnam
standard (QCVN
05:2013/BTNMT) and
the 2021 WHO
recommendation.

The annual mean PM,

values at district level
varied from 28,9 pg/m?3
to 43.0 pg/m3, which
were 8.9% to 10.5%
lower compared to 2019
and 3.1 to 7% higher
compared to 2020

1. Nam Tu Liem |
2. Thanh Xuan |
3. Thanh Oai |
4. Cau Giay |

5. Ha Dong

6. Bac Tu Liem |

7. Hoang Mai |

8. Thuong Tin

9. Thanh Tri |

10. Tay Ho |

11. Hoai Duc |
12. Hai Ba Trung |
13. Long Bien |
14. Hoan Kiem |
15. Ung Hoa |

16. Chuong My |

17. Me Linh

18. Dong Da |
19. Dong Anh |
20. Ba Dinh |
21. Dan Phuong |
22. Phu Xuyen [
23. Phuc Tho |
24 Gia Lam |
25. Soc Son |
26. Quoc Oai |
27.Son Tay |
28. My Duc |
29. Thach That |
30.BaVi |

WHO 2021

QCVN 05:2013

41.4

37.2.

Compared Compared

to 2019
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v9.7%
Vv 8.5%
v 8.7%
v 9.1%
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¥ 9.0%
v 9.8%

v 10.0%

Vv 9.6%

v 10.1%
v 10.0%

vV 9.0%
v 8.9%

v 10.0%

Vv 8.9%
v 9.2%
¥ 9.7%

to 2020

A 5.6%
A 7.0%
A 3.6%
A 6.9%
A 3.1%
A 5.0%
A 4.5%
A 3.1%
A 3.6%
A 5.8%
A 3.1%
A 6.0%
A 5.2%
A7.1%
A 4.3%
A 5.3%
A 3.8%
A 6.5%
A 4.3%
A 6.7%
A 3.3%
A 2.8%
A2.7%
A 3.2%
A 4.4%
A 4.4%
A 3.4%
A 4.2%
A 4.2%
A3.7%

Mean of PM,  concentration in 2021 in Hanoi by district and

compared to 2020 and 2019
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The Status of PM2_5 in Hanoi

. an Feb Mar  Apr Ma Jun ul Au Se Oct Nov
April o021 418 371 28.0 ‘ 25.6 ii 27.2 376  55.9
;2020 441 B8 375 351 260 [EEIEEEIEEEE 5 41
2019 | 502 359 403 317 321 242|225 286 406 412 5

m  Good m  Unhealthy for sensitive groups B Very unhealthy
Moderate B Unhealthy B Hazardous

February

January

Monthly mean of PM, . concentration in Hanoi
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Percentage of days at different levels of air quality in
Monthly PM, . concentration in 2021 Hanoi
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Compared Compared

WHO 2021 QCVN 05:2013 to 2019 to 2020
The Status of PM, . in Bac Ninh
* PM, distribution in Bac Ninh showed little variation between _
. 0 2. Tu Son 37.6 v 8.7% A 4.3%
districts
e In 2021, 100% of the i
106°0E 106°8'E 106°16°E . . . . 3. Que Vo | 34.2 v 8.3% A 4.9%
N districts in Bac Ninh
" 250 having annual average ' ‘
o PI\/I2 c concentrations 4.TienDu | 34.1 v8.7% A4.1%
- exceeding the QCVN
052013/BTNMT and 5. Bac Ninh | 34.0 v8.6%  A4.6%
the 2021 WHO
y recommendation. |
21°4n 6. Thuan Thanh | 33.5 v 8.2% A4.1%
 Annual mean values at
district level ranged o |
3 7. Gia Binh | 32.8 v 8.3% A 4.5%
from 31.9 pg/m°> to
e 025 5  10Km o 39.2 ug/m3, 7.8% to
(g/m?) 8.7% |ower than 2019 8. Luong Tai | 319 V8.6% A 4.2%
Annual mean PM,, _ concentration in 2021 in Bac Ninh )
2.5
and 4.1% to 5.1% ! o o

|
0 5 10 15 20 25 30 35 40 45

higher than 2020

Mean of PM, , concentration in 2021 in Bac Ninh by district and
compared to 2020 and 2019



Delivering practical, research-driven solutions to global development challenges

The Status of PM2_5 in Bac Ninh

January February March April an Feb Mar Apr Ma Jun ul Au Se Oct Nov Dec AVG
[ o . 4 2021 412 36.8 27.2 ‘ 25.8 ii 263 36.8 | 34.4

20 43 (53] 574 350 |5 1556 1320) 7 3] 25
2019  49.2 39.7 309 312238216 275 380 401 37.6
®m Good = Unhealthy for sensitive groups B Very unhealthy
Moderate B Unhealthy B Hazardous

Monthly mean of PM, . concentration in Bac Ninh

0 20 40 60 80 100
B Good B Unhealthy for sensitive groups B Very unhealthy
Moderate B Unhealthy B Hazardous
Percentage of days at different levels of air quality in Bac

. 025 5 tokm

Monthly PM, . concentration in 2021 in Bac Ninh Ninh
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Compared Compared
WHO 2021 QCVN 05:2013 to 2019 to 2020

The Status of PM2 5 in Thai Binh
* PM, . in Thai Binh was high in western districts (Hung Ha,
Quynh Phu, Vu Thu and Thai Binh city), low in eastern coastal s e Them o amTm
districts (Thai Thuy, Kien Xuong, Tien Hai)
o - -~ . In 2021 annual PM 3. Thai Binh 26.0 v 9.5 A 2.8
e | | 150 concentrations of 578
‘ 5 districts in Thai Binh 4 opa i, | = vo2% a22%
- exceeded Vietnam
Standards (QCVN 5. Quynh Phu | 25.3 v9.3% A23%
05:2013/BTNMT).
20307} ° The average PM S.KienXuongm v 8.3% A 3.3%
2 2021 at the dlstrlct
level varied from 20.7
ug/m?’ to 28.2 ug/m3’ 7.7hai Thuy [ v8.1% A3.7%
decreased from 7.7%
- e to 9.6% Compared to 8. Tien Hai [ INNENETY] v7.7% A3.9%
0 459 18k 2019 and increased A A A A
Annual mean PM concentratlon in 2021 in Thai bgllnn) from 2.2% to 5.1%

Mean of PM,  concentration in 2021 in Thai Binh by district and

compa red to 2020 compared to 2020 and 2019
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The Status of PM2_5 in Thai Binh

January April ) Feb Mar Apr Ma un ul Au Se Oct
A _EREET T T

2020 307 380 27.0 257182 167 153|120 148 179] 304 371236
2019 357 258 27.0 [227 226 [ 17.8 (155|191 267 284 380 413 267
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Moderate B Unhealthy B Hazardous
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Monthly mean of PM, . concentration in Thai Binh
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Percentage of days at different levels of air quality in
Thai Binh

Monthly PM, . concentration in 2021 in Thai Binh
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Annual mean PM concentratlon in 2021 at

The Status of PM, .
the Central reglon

The Central region has 19 provinces and cities, divided into 2

provincial level i |n the Central, compared to
population-weighted PM, _

WHO 2021

concentration

QCVN 05:2013

. . . Thanh Hoa - @s.9
regions including North Central and South-Central Coast (14 T @177
. . . o
provinces) and Central Highlands (5 provinces). 2 Nohesn Ty @177
- Da Nang EEEERETYY - Q193
105° E 108°E 1M1°E E
0! i 5 : . *GEJ Thua Thien Hue el - @17.0
200N Hai Phong R {W‘:‘ & w <$>E L_é) Quang Tri el - @154
g e}"‘) s i:(()) § Quang Binh - @153
! / »
China g Quang Ngai -@14a.7
— R 80 ‘T: Quang Nam wEd - @158
N || =
2 Binh Dinh Q13.0
18° N 50 7]
z Khanh Hoa - Q13.9
E;);?"gaz:; § Binh Thuan @ 13.2
17 o= Ninh Thuan Q135
Thailand \\ Phu Yen TR @ 13.0
15° N « | | 1 I 1
; 25 0 5 10 15 20 25 30 35 40
) NN
T \Ui\ T b WHO 2021 QCVN 05:2013
-
s o
f % Gia Lai
\
{ E Kon Tum
<\ Cambodia <
13°NY 2
g’%}\ T Dak Lak
vl:;ir \% E Dak Nong
s}
o
LT Y o Lam Dong
N bl 0 75 150 300 Km PMaz.s 1 1 1 1 1 1 1
(ng/m?) 0 5 10 15 20 25 30 35 40
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The Status of PM, . in the Central region

B Provinces under the QCVN 05: 2013/BTNMT
Provinces over the QCVN 05:2013/BTNMT

100% of the provinces/cities in the Central met the Vietnam
standards (QCVN 05:2013/BTNMT)

Thieu Hoa, Thanh Hoa
23,1

_ I I . _

0 Khanh S({rlm,oKhanh Hoa 25 50 80 150 250

Value range of annual mean PM, . concentration in the
Central districts

The most and least polluted districts in the Central in 2021
based on the annual mean PMZ.5 concentration

Province/

. District
city
s 23.1

Thanh Hoa Thieu Haa hg/m>
Thanh Hoa Yen Dinh
Thanh Hoa Tho Xuan
Thanh Hoa Dong Son

Nghe An Vinh
Thanh Hoa Trieu Son
Thanh Hoa Thanh Hoa (city)

Da Nang Hai Chau

Hg/m=

Province/
city
Khanh Hoa
Gia Lai
Lam Dong
Binh Dinh
Phu Yen
Binh Dinh
Gia Lai
Dak Nong
Binh Dinh

Lam Dong

District

Khanh Son
KBang
Lac Duong
Van Canh
Pong Xuan
Vinh Thanh

Kong Chro
Dak Glong

An Lao

Bao Lam

Delivering practical, research-driven solutions to global development challenges

11.0
ng/m?

11.2
ug/m?
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The Status of PM,, . in Nghe An

* The annual PM, . in Nghe An was high in the Southeast districts
(Hung Nguyen, Vinh, Cua Lo..), and low in the Northwest
mountainous districts (Ky Son, Que Phong, Tuong Duong...)

* In 2021, 100% of

25 districts/cities in Nghe

An met the Vietnam

standard (QCVN
05:2013/BTNMT).

* The average PM, . in

2021 at district level
varied from 12.3

ug/m3 to 21.1 ug/m3,
decreased from 7.0%

104°0'E 104°40'E 105°20'E
1 1 1

20°0'N-
80

19°20°N &

18°40'N+

ks to 9.1% compared to
012625  Sokm o 2019 and increased
Annual mean PM, ; concentration in 2021 in Nghe An from 1% to 4.3%

compared to 2020

1. Vinh

2. Hung Nguyen
3. Nam Dan

4. Cua Lo

5. Dien Chau

6. Do Luong

7. Nghi Loc

8. Yen Thanh

9. Hoang Mai
10. Quynh Luu
11. Thanh Chuong
12. Anh Son

13. Tan Ky

14. Thai Hoa

15. Nghia Dan
16. Quy Hop

17. Con Cuong
18. Tuong Duong
19. Ky Son

20. Quy Chau

21. Que Phong

WHO 2021 QCVN 05:2013

| [ | [ l [ |
20 25 30 35 40 45

5: 210 35

compared to 2020 and 2019

to 2019

Compared Compared

to 2020

A 4.3%

A3.7%

A3.1%

A2.7%

A 2.8%

A2.7%

A 3.0%

A 2.5%

A 3.6%

A 3.2%

A 2.0%

A 1.0%

A 1.8%

A2.7%

A 3.1%

A 2.9%

A1.3%

A l1.4%

A 1.5%

A2.7%

A 2.5%

. Mean of PM,  concentration in 2021 in Nghe An by district and
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The Status of PM,, . in Nghe An

January

February

March
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Monthly PM, . concentration in 2021 in Nghe An
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Monthly mean of PM, . concentration in Nghe An
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Percentage of days at different levels of air quality in
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- Annual mean PM, . concentration in 2021 at provincial level in the
South, compared to population-weighted PM, . concentration

The Status of PM‘2 5 in
the Southern region

* The South has 19 provinces and cities, divided into 2

regions, including the Southeast (6 provinces/cities) and

the Mekong River Delta (13 provinces/cities)
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Annual mean PM, ., concentrations in 2021 in the Southern region

Southeast region

Mekong River Delta
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The Status of PM,, . in the Southern region

The most and least polluted districts in the South in 2021

[ Provinces under the QCVN 05: 2013/BTNMT
based on the annual mean

Provinces over the QCVN 05:2013/BTNMT
Province _
/ District

city
21.3 X X
pg/m? Kien Giang Phu Quoc
Ca Mau Ngoc Hien
Binh Phuoc Bu Dang

Soc Trang Thanh Tri

Province/ District

city
11.4

pg/m?

100% of the provinces/cities in the South met the Vietnam
standards (QCVN 05:2013/BTNMT)

Ca Mau U Minh
Dong Nai mM
Quan 10, Ho Chi Minh ong Nal Ca y
213 Kien Giang Kien Hai
. Bac Lieu Vinh Loi
u Quoc, Kien Glang
0 11,4 25 50 80 150 250 Binh Phuoc Bu Gia Map
. Ba Ria - Vung Tau Xuyen Moc 15
Hg/m? pg/m?

Value range of annual mean PM, . concentration in the
Southern districts
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Compared Compared

The Status of PM2_5 in

WHO 2021 QCVN 05:2013 to 2019 to 2020

Ho Chi Minh city oo e e

3. Quan 11 21.2 v 10.1% A 1.8%

* Average concentration in 2021 was high in central districts and dipiana el

. . . . . 5. Phu Nhuan 21.1 v 9.4% A 2.0%

low in the outer districts such as Cu Chi and Can Gio — - o

7.Quan 5 20.9 v 10.1% A 1.1%

106°20'E 106°40'E 107°0'E In 2021’ PIVIZ 5 ® ouan ' e e . -

| | | ol = concentrations of 100% o -

W E . . . . Quan . v9.3% A28%

s . of districts of Ho Chi -

. Minh City were below of 12.Go Vap 200 veon a20%

V|etnam Standard (QCVN 13. Quan 12 19.2 v9.0% A2.4%

14_Binh Tan ¥ 9.3% A 2.3%

05:2013/BTNMT). -

16. Quan 8 18.8 ¥ 9.5% A1.3%

25 The average ok

concentration at district 18. Quan 7 18.0 vo.r% al3%

level varied from 12.9 i s

3 3 20. Hoc Mon 16.7 v 9.1% A1.7%

- ug/m* to 21.3 ug/m’, o

Racy decreased from 7.3% to 22. Nha Be 5.0

(ug/m?) 10'1% Compared to 2019 23. Cu Chi 15.0 ¥ 9.1% A 0.5%

0o 5 10 20 Km . 24 Can Gio V7.3% A24%
and increased from 0.5% R N O (e i

Annual mean PM, _ concentration in 2021 in Ho Chi Minh city

to 2.8%
2020

compared to

Mean of PM,  concentration in 2021 in Ho Chi Minh City by district

and compared to 2020 and 2019
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The Status of PM, ; in
Ho Chi Minh city

January February March April Jan Feb Mar Apr Ma un ul Au Se Oct Nov Dec AVG
2 & Cam s w5 wa 15 106 W3 87 o5 95 T4 163 22 14
- ¥ | 2020 | 185 230/ 171 171 | 125 111 105 86 | 105 115 190 224 152
2019 211 148 167 146 146 113 108 129 181 186 241 250 169

m  Good ®  Unhealthy for sensitive groups B Very unhealthy
Moderate B Unhealthy B Hazardous

Monthly mean of PM, . concentration in Ho Chi Minh city
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Percentage of days at different levels of air quality in Ho Chi Minh city

Monthly PM, . concentration in 2021 in Ho Chi Minh city
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PM, . concentration during social distancing period due to
coVip-19

in Hanoi according
to Directive 16
in 2021
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Daily PM, . concentration measured and estimated under normal conditions in 2021 at the UWYO meteorological station on
Nguyen Khang street, Hanoi.

* In Hanoi, during social distancing according to Directive 16, real PM_ . values were observed to be
lower than the normal-condition-estimated counterpart (22.8%). Shottly before and after social
distancing, PM, . concentration also exhibited some decline compared to estimations.



Delivering practical, research-driven solutions to global development challenges

PM, . concentration during COVID-19

Social distancing Social distancing
in Ho Chi Minh in Ho Chi Minh

city according city according
to Directive 15 to Directive 16
in 2021 in 2021

Estimations under normal
80 A 2021 real data weather conditions
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Daily PM, . concentration measured and estimated under normal conditions in 2021 at the UWYO meteorological station at Tan Son Nhat
airport in Ho Chi Minh city
* In Ho Chi Minh cit\{, durinE social distancing according to Directive 16, real PM_ _ values
were substantially lower (by 41.4%) compared to those of normal-condition (exluding the
effects of social distancing) estimations. Shortly before and after social distancing by
Directive 16, PM._ _ concentration also showed similar trends, being lower than estimations
by 27,3% and 25;7%, respectively.
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Thank you for listening!




