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NOI dung

= Céch tiép can dé xac dinh déng
gop cac nguodn thai dén chat lwong
khong khi tai moét khu vwe: vi du vé
két qua cac cdng cu cho Ha Néi,
Viét Nam

= Tinh toan déng gop cac ngudn
bang m6é hinh RM va cac ng dung
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Sources of air pollution -~ B

How long can we hold our breath?

Motorcyclists in VN-2007

e e

Terhan, Dec. 2065,

Backyard burning

Road dust
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O nhiém PM
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« Bui sd phat: thai truc tiép tu nguon (bui ducng, tro bay, BC, v.v.)

« Bui th(r phat: hinh thanh trong khi quyén (sulfates, nitrates, SOA, etc.)
phu thudc vao khi tugng va cac chat tién than 4

« K Tugng: anh hudng qua trinh lan truyén va lang dong ctia chat 6 nhiém



(1) Céc cong cu k¥ thuat dé hiéu dong gop
i cla nguon thai téi 6 nhiém, vd PM, .

Kiem ké phat thai:

= Xac dinh lwong thai cia 6 nhiém so phat tir cac
nguon trong mién El = khdng bao gdm céac ngudn
ngoai d/p

= Chi dwa ra théng tin cGa chat 6 nhiém so phat =
khéng co thdng tin vé PM2.5 thir phat (co6 théng tin
vé cac chat tién than)

= CO thé dung dé xac dinh lwong phat thai dwoc
giam thiéu do cac bién phap giam thiéu

= Khdng dwa ra théng tin trwe tiép vé anh hudng cua
cac nguon lén CLKK cling nhv anh hwdng téi stre
khée va mua mang




(a) Hanoi, PM2.5: 31,290 t/yr
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Céc cong cu k¥ thuat dé hiéu dong gop
icﬁa nguon thai t&i 6 nhiem KKXQ (tt)

M hinh hoéa lan truyén 3D (CTM)

= Lién két gitra ngudn thai va ndng dd 6 nhiém
KKXQ: ca 6 nhiém so phat va th& phat (tdng lwong
PM 5)

= Co6 thé xac dinh dong gép cua cac nguodn thai khac
nhau dén chat lwong tai cac diém khac nhau trong
mién mé hinh hoa

= Dung dé phan tich tac déng cua céac chién lwvoc
giam thai dén KKXQ (dau vao la so liéu El)

= Can nhiéu nguodn lwc va so liéu dé chay md hinh va
cho ra két qua tin cay dwoc
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Vi du két gud mé hinh GAINS cho Ha Noi

Nong d6 PM, c & HN ndm 2015: vwot SO ngudi 6 HN, BN, HY s6ng trong
NAAQS cla VN (25 pg/m?3) mai trudng 6 nhiém PM2.5 & cac muc
khac nhau

=
E Bac Nink -
40% dan so HN
Hanagi
o 2 4 i - 14
Milkon peophe euposed 1o PRM2S
WB, 2021 < WHO guideline 10 ugim3 10- 15 ug/m3

115 = ¥ upfmd ® 1% - 35ugfm3
w35 £S5 ug/mi m s 45 ug'md



Nong dé PM, . & HN sé tiép tuc tang
cho dén nam 2030 néu khong co6 cac S& ngudi & HN, BN, HY s8ng trong méi
bién phap triet de hon trudng 6 nhiém >45 pg/m3

Current Policies: 2030

Bac Ninh -

i
PM2 . [g m™]
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Million people exposed to PM2.5

10- 15 ug/m3
25- 35 ug/m3
W A5 ua/m3

= WHO guideline 10 ugf/m3

WB (2021)

15- 25 ug/m3
m35- 45 ugfma

Ambient concentrations (left panel) and population exposure (right panel) for PM2.5 in the current policy case in 2030



GAINS: dong gop cua cac nguon cua HN
va cac ndi khac dén PM, - ¢ HN

- C4c nguodn thai dia
phwong & HN déng
gop ~35% PM, : & HN

- Phan con lai la
cac khu vwc lan can
va cac tinh khac & VN

- Mét phan dang ké tur
cac nwoc khac, giao
théng dwong bién QT,
nguon thién nhién
(chay rirng, etc.)

Long-range Regional Vietnam Local
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Néng dé cac ngudn bui PM2.5 (trung binh ndm theo trong sé dan sé)

& Ha Néi vao néam 2015.
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| ] Agriculture
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Residential
Industry
I Power plant
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Cac cong cu ky thuat dé hiéu déng gop
cla nguodn thai t&i 6 nhiém KKXQ (3)

M hinh tiép nhan (RM) dé xac dinh déng gop
nguon thai: md hinh thong ké
= Dau vao la nong d6 PM2.5 va thanh phan ciia PM2.5 tai diém
do: gobm ca so va thir phat
= DAau ra 1a dinh lwong déng goép cua cac loai ngudn thai chinh
t¢i PM2.5 tai diém do
= Khéng tach duwoc cac nguodn riéng (v.d ttrng nha may xi mang)
= Khéng dwa ra dwoc vj tri ciia cac ngudn anh hwéng

= Khong trwe tiép chi ra dwoc anh hwdng cda viéc thwe hién cac
bién phap giam thai t&i CLKK tai diém do

12



Nghién ctu thanh phan PM, . ¢ Ha NGi: 2019-2020

Table 1. Measured chemical composition’ of PM2.s at NCEM traffic and Hanoi EPA urban background sta-
tion.

Compounds NCEM Hanoi EPA  Possible sources ®

% %
Organic Matter® 47 49 Biomass burning, traffic, industry
Ammonium nitrate and 30 35 Formed in air from gases emitted from
sulphate traffic, industry, waste, and agriculture
Elemental carbon 9 5 Traffic, coal burning, industry, biomass burn-

inglo

Heavy metals 5 3 Industry, waste burning, traffic, coal burning
Salt 5 4 Marine sea salt, cooking, industry
Soil minerals 4 4 Soil dust, cement industry, construction
Total 100 100

Reconstructed PM mass from measurement results (WB, 2021)
Thanh phan PM, : la dau vao cho md hinh PMF (FMI)



Két qua GAINS v&i dau vao la so liéu El twong thich voi kg mé
hinh RM cho diém do EPA

GAINS-AERMOD PM2.5 SOURCE APPORTIONMENT

Soasol; dost Hanoi EPA PM, .
Year 2015 '
HANOL-EPA
e PMF results
station
Dust .
Biomass
15% burning
Transport (PPM) 20 %
14% e
sulphate Industry
15% 7%
Ammonium Long-range '
nitrate transport
24 % 12 %

C6 sw twong thich gitta GAINS (dung El cia HN, BN, HY) vé&i PMF tai 2 diém 1ay mau
& Ha Noi (WB, 2021): ca d/v tong lwgng PM, 5 (44-48 ug/m?), bui thi» cap (SPM), va
cac nguon phat thai chinh tim thay bang ca 2 cach tiep can nghién ctru nguon thai



(2) MO hinh tiép nhan

Chemical
: . ,transformation
wind "%
- : A L
advection diffusion
[ —— e
- VM
I deposition
source receptor

MOoi lién két gitra ngudn va CLKK noi tiép nhan



M® hinh lan truyén va mé hinh tiép nhan

Known Source Source _
Emissions . . Estimated
Dispersionsy Ambient
Known Dispersion Model Concentrations
Characteristics

Some Known
/ Source Emissions

Estimated Receptor Known Ambient
Source Nl * concentrations
Contribution Model

\ Some Known
Dispersion Char.

Nguon thai « > O nhiém KKXQ



Ca hai loai md hinh déu can thiét dé hiéu dugc
lién quan nguon thai va CL KKXQ
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MO hinh ti€p nhan cho VOC va PM




Vi du: két qua cho PM10

Biomass burning
10 1 g/m?3

Construction Secondary
10 2 g/m? * 10 1 g/m3
Traffic 7 : Others: 20 x g/m3

40 1 g/m3 |
#9 Receptor PM10
100 pg/m3 *
Soil: 10 ¢z g/m3

Chi ra dugc nguon thai chinh dong gop vao murc
d6 6 nhiém tai diém do



So do khoi cua mo hinh ti€p nhan

Source type 1 Source type 2 Source type n

Source profiles (finger print/markers)

Ex: ambient PM2.5 Receptor |
. " 3 model
Chemical compositions: I Met.
ions, metals, EC, OC, Source / data
organic compounds, etc. apportionment
Characteristics: shape, !
size, color, etc. Management

strategies




Cong thirc chung cua RM

R

Nong dd chat 6 nhiém & diém do:

Biét: x;= nong dd cuia c&c thanh phan i trong mau |
a. = profile cia nguon (fraction of i in k source)
An s0: f = déng gop cua nguon k" dén mau |



Cac loai RM chinh

»

= Can bang héa vat chat (CMB)
= Cac cdng cu thong ké
= Phan tich nhan t6: PCA
= PMF (Positive Matrix Factorization)

= M6 hinh két hop:
= COPREM
= ME (multiple engine - tir ban goc PMF)



i Vidu CMB

= Vi du don gian:
= Pb do dwoce trong KK = Xi = 1.0 pug/m3
= &, cua khi thai xe xang Pb = 20%
» Dap an: khi thai xe xang dong gop F, =5
ug/m?
= Gia dinh: xe chay xa&ng la nguoén thai chi
Pb duy nhat trong khong khi



PM tai 1 diém

\ T LG & R L
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Vi du ké&t qua du &n PM2.5 & BKK - JICA

Emission inventory A
for BMR, 2016 ‘@‘m

WRF-CAMx modeling PM, ¢
(2016)

PCD(2) ! |

Monitoring (2015-2017)

Levels and compositions of Spatial distribution of PMy s
| PM, ¢ for receptor model in BMR
% j :Ofi:ﬂ HCl NH; 1 1
',“l—’ : BenMAP-CE modeling for
- Contributing source factors health burden
‘ —| Massflow _‘/,,P—\,\’_ + quantlflcatlon
— o Source: adapted from ACA _+
Policy
Weekly samples by filterpack recommendations

(PM, 5, PM,, 5, gases)
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Két qua md hinh CMB cho PM,, .

PCD wet, mass 14.7 pg/m3
SIA* Unexplained, 2%

25% Traffic

Industry 28%
6%
Biomass
burning
28%

Soil & Const,
Sea salt

6%
5%

PCD dry, mass 29 pg/m?

17%

%

4% »o 34%

AIT wet, mass 15 pug/m?
Unexplained, 7%

SIA*

18% Traffic
28%

Industry

% Biomass
burning
26%

Soil & Const.,
9% Sea salt

5%

AIT dry, mass 31
Hg/m3
16%

27%

4%
5%
3%

Nguon chinh:
= Giao thong
= D6t sinh khdi (RSOB)

= Th phat (NH,* sulfates,
nitrates) =» co xuat x& tw
cong nghiép, tw xa, v.v.



Xin cam dn



