, Bai 6:
Ung dung két qua xac dinh dong
gop nguon thai trong lap ké hoach

!'_ quan ly chat lugng khong khi

Anh hwéng ctia ngudn tir xa va nguodn
doét moé: Cach trich xuat so liéu hotspots
va HYSPLIT

Tich hop thong tin twe EI, mo hinh lan
truyén va mé hinh noi tiép nhan: Vi du
nghién ctru so bd cua dw an WB cho
Ha NOi



(1) Nguon tu xa va nguon dot ma: Cach
«i trich xuat so lieu hotspots va HYSPLIT

= MO hinh HYSPLIT (HYbrid Single-Particle
Lagrangian Integrated Trajectory)

= HYSPLIT tinh toan quy dao khoi khong khi
don gian va mé phdng phan tan / lang dong
> chc nang dwoc st dung phod bién.

= M0 phdong suw phan tan cia mot chat & nhiém
bang phwong phap phan tan - it phd bién
hon



D liéu dau vao va két
:.L qua tor HYSPLIT

= D liéu dau vao

= D liéu khi twong (di liéu san co trén web NOAA)

= Vi tri/diém dau (kinh dd, vi do)

= Hwéng quy dao (quy dao tién/lui)

= Thoi diém dau

= Quang th&i gian chay HYSPLIT

= D06 cao tai diém dau

= Phat thai (chi s&r dung cho mé hinh khuyéch tan)
s Két CIUé

= Quy dao di chuyén khdi khéng khi

= Nong d6 theo dang contour (chi st dung cho mo
hinh khuyéch tan)



Source *

Meters AGL

at 1344 N 10034 E

M6t s6 vi du cho mé hinh HYSPLIT

NOAA HYSPLIT MODEL
Forward trajectory starting at 05 UTC 01 Jul 97
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0o oo oo oo oo oo oo [4]4] 0o 0o
07/02 07/03 07/04 07/05 07/06 07/07 O7/08 07/08 07/10 0711
Job ID: 372612 Job Start: Tue Apr 5 06:54:13 GMT 2005
lat:13.44 lon.:100.24  hgt: 1000 m AGL
Trajectory Direction: Forward  Duration: 240 hrs  Meteo Data: reanalysis
Vertical Motion Calculation Method: Model Vertical Velocity

Produced with HYSPLIT from the NOAA ARL Website (http:/www.arl.noaa.gov/ready/)

10mto 100m

Sourcez 1344 N 10034 E

NOAA HYSPLIT MODEL
Concentration (mass/m3) averaged between 0O mand 500 m
Integrated from 1000 01 Jul to 1200 01 Jul 04 (UTC)
Release started at 0000 01 Jul 04 (UTG)

bo 102
N v
| N\
! \l]
\ |
- B 1.3E-10 Maximum at square
1 OE-10 10E-12 10514 10E1 729 Minimum
Job 1D 48511 Job Start: Tue Apr 5 07:05:03 GMT 2005
Source: lat: 1344 lon. 10034 Hgt:10to100m
RHelease |ID:  Rate: S0 unithr Duration: 12 hrs

Release Start (YY MM DD HH): 04 07 01 00

Pollutant Averaging/Integration Period: 2 hrs

Dry Deposition rate: 1 cm/s

Wet Removal (belowfin-cloud): 5.0E-05/3.2E+05

Meteorological Data: reanalysis

Produced with HYSPLIT from the NOAA ARL Website (http/Aiwww. arl.noaa gov/ready/)

V1VvQd 1vOID0O10HO313an +0ad



7 A

ST N A )
-y-" RN L

T Nl

- l"..f""' :—""
) T

! p =LAl s

10

5 48

g
NN

Thang 1.

Vi du:
Quy dao khoi khéng khi
di chuyén dén Bangkok

Anh huéng gié
mua Poéng Bac

Anh hwéng gid
mua Tay Nam




i MO hinh HYSPLIT

= CO thé chay trén trang web clia NOAA
https://www.ready.noaa.gov/HYSPLIT.php
(hoac cai dat trén may tinh ca nhan)

= Trinh dién chay HYSPLIT trén web cla
NOAA



‘L SO liéu vé tinh dé I8y dir liéu d6t sinh khai



’.L (2) Tich hop théng tin dé QLCLKK

= SO liéu tr cac cdng cu ky thuat

= Vi du nghién ctru so bé cua dw an WB
cho Ha NOI



So d6 QLCLKK: cac cong cu ky thuat
cung cap so liéu

Muc tiéu CLKK Stra doi muc R ,
xung quanh tidu CLKK xung —— KIEM soat
quanh phat thai

| - o s |
Po dac ( banh gia tac hai va

' hiéu qua
CLKK =

\ | I
A hi ~ S0 sanh vdi muc tiéu

Mo hinh RM CLKK xung quanh

A 4

I ] : :
tugng “truyén ' kich ban
' v phat thai




Du an WB vé QL CLKK Ha NOoi

= Do PM, : & 2 di€m: nbng do va thanh phan
bui (FMI)

= MO hinh RM dé danh gia dong gop cac
nguon (FMI)

= Khao sat va tinh EI cho 3 tinh: HN, HY, BN
(NIRAS)

= MO hinh GAINS cho cac kich ban (CEMM va
IIASA)
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Nghién ctru thanh phan PM, . & Ha Noi: 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 2
% %
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-
in 10
g
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

% theo regonstructed PM mass tw sO liéu do dac (WB, 2021)
Thanh phan PM, : la dau vao cho m6 hinh PMF



Két qua clia PMF (2019-2020): cac nhan td ngudn thai
Source: WB (2021)

Figure 6. Results of source apportionment model based on
NCEM stations 2019-2020.

Hanoi EPAPM,

Dust
15 %

Biomass
burning
20 %

Ammonium

sulphate Industry
15% 7%
Ammonium L:ng—range
anspo
B

46 pug/ms

In the source apportionment analysis of PM, s, six

Aata and cavvan mainr cniirrac fAar Hanni FDA ctatinn

Source factors: Factorial Analysis

Nhan t6 bui: hédn hop bui
duwong (traffic related
pollutants, burning
tracers), bui xay dwng, xi
mang, V.V.

Céac nhan to chira thanh
phan th& phat: can chira
dwoc ngudn cua chat tién
than

Can so liéu cho tiét cho
trng mua



El cua Ha N6i nam 2015 vs. 2019 (WB, 2021)

(a) Hanoi, 2015, PM2.5: 31,290
t/yr
Transport, 15%
Road dust, e

23% .:. ------------- E

2%

Construction, ==

2% ----- |

Residential,
4% e

Industry,

y 29%

Open burning,
26%

Craft village,

(a) Hanoi, 2019, PM, :: 29,518 t/yr

Rogg (Sust __________ Transport
() 18%
Craft village

2%
Industry
23%
Construction Open
3% Residential burning
4% 13%

El nam 2015: ABC-EIM va GAINS cho ra két
qua twong tw nhau = dwoc str dung cho moé
hinh khuéch tan ctia GAINS

2019 so v@i 2015: it phat thai ttr cOng nghiép hon
(it than), phwong tién gt sach hon nhwng nhiéu
hon, it d6t rom ra hon do chinh sach




Két qua GAINS véi dau vao 1a so liéu kiem ké phat thai cta HN

GAINS-AERMOD PM2.5 SOURCE APPORTIONMENT Hanoi EPAPM,
Year 2015  iomass burming e~ . PMF results
HANOI-EPA i -
station
Dust ;
15 % Biomass

burning
20 %

Transport (PPM)
14%

C6 s tuong thich gitta GAINS (dung El ctia HN, BN, HY) véi PMF tai 2 diém lay mau
o Ha N0| (WB, 2021): ca d/v tong lwong PM25 (44-48 pg/m3), bui th&r cap (SPM) va
cac ngudn phat thai chinh tim thay bang ca 2 cach tiép can nghién cru nguoén thai



Nong do PM, 5 & HN nam 2015: vuot Sé nguoi & HN, BN, HY séng trong

NAAQS cuta VN (25 ug/md) moi tredng 6 nhiém PM2.5 & cac
muc khac nhau

Millian prople exposed to PM2.S

WB, 2021 =< WHO gaideline 10 ug/m3 10- 15 ug/m3
=15 25 ug/m3 " 25 - 35 ug/m3

® 35 45 ugfmi m > 45 ugimd




Nong dé PM, . & HN sé tiép tuc tang
cho dén nam 2030 néu khéng cé cac

A Sé nguwoi & HN, BN, HY sbng trong moi
bién phap triét d& hon 9 g trong

trwdng 6 nhiém >45 pg/m?

Current Policies: 2030

Bac Ninh -

-3
I'~"|"«-|2_5 [1rg m™]

Million people exposed to PM2.5

WB (2021) < WHO guideline 10 uafm3 10 - 15 ug/m3
15- 25 ug/m3 25- 35 ug/m3
W35-45 ug/m3 W= A5 ug/m3

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



Long-range Regional Vietham Local
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= CéC nguan thél dla PM2.5 |‘_ﬂN _:J::Cizlll:\jrl:aste
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goép ~35% PM, - & HN ] o o

Cement

I Soil dust, seasalt

- Phan con lai la tir b= :
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cgc Ifhu’vuﬁc Ia’n qan — -
va cac tinh khac o VN P A &
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- M6t phan dang ké tor O
cac nuwoc khac, giao
théng dwong bien QT, Source: WB, 2021
nguon thién nhién
(Chéy rl‘yng, etC_) Nbéng dé cac ngubn bui PM2.5 (trung binh ndm theo trong sé dan sé)

& Ha N6i vao nam 2015.

Can c6 sb liéu theo mua, dac biét 1A mua cé 6 nhiém cao



Thong diép cho QLCLKK

|

= Can nhiéu SL va thong tin vé nguon
thai va nong do 6 nhiém

= Can s dung cac céng cu ho trg dé
hiéu dudc ban chat cta v/d 6 nhiém
cua mot dia phuong

= D& kiém soat 6 nhiém & mét tinh thi
can co hanh dong phoi hgp cua cac
vung lan can



Xin cam an!



