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Air pollution in Vietnam
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Air pollution in Vietnam
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Air pollution in Vietnam

* Center of Environment Monitoring, VEA. National center for
Hydro-Meteorological Forecasting (NCHMF), MONRE
» City Dept. of Natural Resource and Environment
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Ha Noi: 556 Nguyén Van Cir - ngay 26/08/2014

Ha N6i bao ton va ciru hé hon 300 ca thé dong vat hoang
da

Theo Trung tAm ctru hé dong vat hoang da Ha N6i, 323 ca
thé déng vathoang d3 va 35kg ran @3 dwoc ciru ho va bao
ton; ting cwrong cong tac phong chéng dich bénh, d3m
bao an toan cho cc ¢ thé dbng vat hoang d3 dang duoc
ctru ho tai Trung tAm

Thdng s6 CO(pg/m3)

http://cem.gov.vn
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va gidi phap

= Chau Avoi cudc chién chdng & nhiém khdng khi

= Tha twdng chi thi thuc hién nhiém vu tai chinh - ngan
sach nhifng thang cudi ndm

T)émg cung trién khai chuong trinh muc tiéu qudc gia
vé khac phuc & nhiem va cai thién mai tréng
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Air pollution

Air quality
management projects

in Vietnam
(Source: Ngo Tho Hung, 2010)

* Air pollution is
serious in Vietnam

« Lack of measurements
and closed
information

* Lack of online
monitoring and
warning systems

* Satellite application
for air management is
initially investigated
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Research Objective and Approach

* Monitor PM based on
satellite images

¥

MODIS AOT vs. PM Correlation at
PhuTho, Hanoi, Hue, DaNang, 2010-2014
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Research Objective and Approach

Data Modelling Services
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Vietnam

MODIS PM2.5 10X10 KM*
NPP PM2.5 6X6 KM

* Niuien et al., “Particulate Matter Concentration Maiiini ﬁom MODIS Satellite Data: A




Study Area
« Vietnam is nearly
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Datasets

(12)

‘Types Data  Description =~ Start End  Purposeofuse
Terra, Aerosol, 10x10 MODELING, INPUT FOR

MODo4 km 01/2009 09/2014 EACH PM MAP
Aqua, Aerosol, 10x10 MODELING, INPUT FOR

MYDog km 01/2009 09/2014 EACH PM MAP
Terra, Meteorology, MODELING, INPUT FOR

MODo7 5x5km 01/2009 09/2014 EACH PM MAP
Terra, Meteorology, MODELING, INPUT FOR

MYDo7 5x5km 01/2009 09/2014 EACH PM MAP

CEM - VEA
PT, HL - N\W

MODELING (PT, HN, H,

HN - RRD DN)

(=BG Ind. VALIDATION (HL,

PM2.5 DN, KH - SCC 12/2010 12/2014 KH)

Temp, RH,

RF NCHMTF, 98 stations 1/2004 2/2014 MODELING

AOT AERONET, 7 stations 3/2013 6/2013 VALIDATION




Resampled

Methodology

images

Samples
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PM2.5._yop = f(A0T:_pyop, Tempp,)
PMZ'SI,'—MYD = f(AOTt—MYD? Tempmr)

MOD

Model Evaluation

MYD

#Sample r2 RMSE (ug/m3) RE (%) #Sample r2 RMSE (ug/m?)
0.602 8.527 33.348 385 0.577 8.777
MOD MYD

90 90

"E y =0.602x +9.47 "E y =0.577x +7.892

B 75 B 75

= =

nz‘_“' 60 — ¢ ///' nz‘_“ 60 — -

L] . A

I R 74 7d 3 45 > :‘p, e

o 1 o !{0

T 30 b T 30 o*

@ L] @ > ,.

= oo = s

3 15 -, 3 15 .

" ® " s o

» »

0 T T T T 0 T T T T
0 15 30 45 60 75 90 0 15 30 45 60 75 90

- Ground-based PM, 5(pg/m®) - Ground-based PM, 5(pg/m®)

RE (%)

53.353




Validation

1. Overall assessment (Boylaitand Russell 2006)
- Mean Fractional Bias (MEB <+ 30% goal: <+ 60% - criteria)
- Mean Fractional Error (MFE <+ 50% goal: <+ 75% - criteria)

| #Images | #Samples | _r* | RMSE (ug/m3) | RE (%) | MFB (%) | MFE (%)
85 189 0.427 21.709 39.957 0.491 34.954
m 43 96 0.337 17.188 39.458 3.639 34.799
128 285 0.411 20.299 39.789 1.552 34.902

Overall validation of satellite-derived PM, ; maps over Phu Tho, Ha Noi, Hue and Da Nang in NE, RRD, NCC and
SCC regions, respectively. Results are separated by MOD and MYD datasets and accumulated in total.
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Boxplots shows the variation of satellite derived PM2.5 (_Sat) and ground based PM2.5 (_Grd) from
2010 — 2014 at Phu Tho, Ha Noi, Hue and Da Nang stations. The means values are shown as the

thick solid line in the ilots.




Validation

2, Independent validation
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Seasonal and Spatial Trends
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System

System
Management

Functions

Data
Management

Processing

User
management
Permission
management
Category
management

Satellite Data
(MODIS/VIIR
S/LandSat)
Ground Data
(AERONET
Aerosol, CEM
PM)

GIS Data

System DatL
Manager Manager

Collect data
(NASA, UET)
Preprocessing
& Save

PMz2.5
estimation
over Vietnam
AQI
calculation
(for each
province)
Warning by
SMS/Email

*  Monitoring
+ Search and

Download

* Report

« Warning
registration

2,

Manager, Experts,
Citizen




Search &
Download

Registration
of Warn‘ug

s nitoring

http://apom.fimo.edu.vn:8080/apom/web/
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Search and Download Data
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Search and Download Data
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Conclusion

» PM estimation at regional scale (Vietnam)
o PM2.5 maps at 10 km using MODIS from Deec. 2010 — Sep. 2014

o Modeling and validation were carried out for NE, RRD, NCC and
SCC and obtained promising results

» Air Pollution Management system (APOM)
Online monitoring and warning system
- Automatic data processing
Supporting system (data, user ...) administration
Supporting user interface

- Open issues

ﬂreqél)ency of satellite-derived MODIS PM2.5 map is low (effect of
clou

Validation in other regions (i.e.: NW, CH, SE)

Statistics approach (data-driven approach) vs. other approaches
(model-driven approaches)

- Model ierformance’s imirovement.
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