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Background

Regional Air Pollution in northern South Asia

23 March 2001

24 March 2001

Birth of Project ABC of UNEP
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Regional Air Pollution in South Asia

- NCO- Pyramid

' . NCO- Godavari

20 March 2013

http://modis.gsfc.nasa.gov/gallery/




Air Pollution and Health in South Asia

Deaths attributable to 20 leading risks in 2010
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Deaths in Millions
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Our understanding of air pollution in the region has changed significantly.

Deaths in Millions
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Multiple Benefits of Air Pollution (e.g. SLCP) Mitigation
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* Nepal can get substantial benefits from SLCP mitigation
 Air pollution is a significant threat to Nepal’s development goals



Why Kathmandu Valley? \)

* Population (3 million) | ~12 % of Nepal total

 Land (50km x 40 km) 1.5% of Nepal
Vehicles (0.5 million) ~ 50% of Nepal

 Coal 40% of Nepal
e Petrol 66% of Nepal
* Diesel 35% of Nepal
 Kerosene 50% of Nepal
e LPG 55% of Nepal (50% of total

residential use)

Land use
I Airport [ ]Agriculture
" | Gouvt. secretariat il Forest

I 'ndustrial area |:]Open space ICIMOD, RUA, 2013
[ Institutional area|[ | Shrubs

" Royal palace |l Built
—— Road I Water

Thapa and Murayama, LUP 2010
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« Background

- SusKat: "end-to-end” project
» Scientific Basis
» Mitigation Options
» Engagement

» Implementation of Mitigation

« Expectations
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Scientific basis

I scicce
impacts M Air quality | Climate | Health | Crops | Social _

\' Mitigation Options ]

2 Mitigation Options B2 Tech., financial, Legal...

[

Mitigation Potential [l Impacts, cost/benefits

Engagement

Scientific Community
3 Policy Communit ,
Action Community »

f

4 l Implementation of Measures] 1

i

Demonstration

Scaling up



Scientific Basis

SusKat-ABC Campaign in Nepal (Dec 2012- Jun 2013)

« 40+ Scientists
* 18 Research Groups
* 9 Countries

* 160+ instruments/sensors
(Aerosol/Gas/Meteorology)

o 23 Sites (1 Supersite, 5 Satellite site, 2

regional sites, and other collaborating sites)
——

g \odels
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SusKat-ABC Field Campaign ground sites
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SusKat-ABC Field Campaign passive sampling sites
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Aethelometer AE31
COSMOS

Aethelometer AE31
Aethalometer AE33

OPS

OPS

APS

SMPS

NanoSMPS

GRIM Dust Monitor
Dustrak

UCPC

Handheld CPC
Nephalometer

Aeronet Sunphotometer
Microtops Sunphotometer
Ceilometer

PM10 filter sampler

Cascade Impactor

Instrumentation: Supersite-Bode

BC

BC

BC

BC

Number size distributions (coarse)
Number size distributions (coarse)
Number size distributions (coarse)
Number size distributions (fine)
Number size distributions (fine)
PM10 mass conc.
PM1/PM2.5/PM10 mass conc.
Total Particle Conc.

Total Particle Conc.

Particle scattering

AOD

AOD

Aerosol vertical profile, PBL, Cloud height

PM10 composition (ions, EC/OC)

Size-segregated PM compisition

“\

SNU, Korea
SNU, Korea

IOE TU, Nepal
IASS, Germany
IASS, Germany
UVA, USA

NIER, Korea
NIER, Korea
IASS, Germany*
IASS, Germany
UVA, USA

SNU, Korea
IASS, Germany
SNU, Korea
NASA, USA

IOE, TU

U. Mainz, Germany
NIER, Korea
SNU, Korea
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31
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34

Horiba O3 monitor
Teledyne CO monitor
2BTech O3 monitor
2B Tech NOx monitor
Thermo CO monitor
Thermo O3 monitor
Thermo CO monitor
Thermo O3 monitor
Gas Canisters
lonicon PTR TOF MS

PICARRO gas monitor

Passive samplers

AWS
AWS
SODAR

Instrumentation: Supersite-Bode

O3 conc.

CO conc

O3conc

NO, NO2 conc

CO conc

03 conc

CO conc

03 conc

CO, CH4 and light HCs
Speciated VOCs

CO, CH4, H20, CO2
NOx, SO2, O3 and NH3

T, RH, WS, WD, Precip., Global Radiation
T, RH, WS, WD, P, Precip., Global Radiation
3D wind profile

SP2 and LIDAR failed before running.

\

AIERS, India
AIERS, India
UVA, USA/
ICIMOD, Nepal
UVA, USA

UVA, USA

IASS, Germany*
IASS, Germany
AIRES/PRL, India

IASS, Germany
lISER , India

ICIMOD, Nepal
IASS, Germany

IASS, Germany
UVA, USA
CDP, TU
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Satellite-Bhimdhunga, Shivapuri and Naikhandi
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Aethelometer AE31
2BTech O3 monitor

Microtops Sunphotometers

Thermo CO monitor
Passive samplers
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Aethelometer AE33
2BTech O3 monitor
Passive samplers
AWS

Aethelometer AE31
DUSTRAK

2BTech O3 monitor
Thermo CO monitor
Passive samplers
AWS

BC

03 conc

AOD, 03 column

CO conc

NOx, SO2, 03 and NH3

T, RH, WS, WD, P, Precip., Global Radiation

BC

03 conc

NOx, SO2, 03 and NH3

T, RH, WS, WD, P, Precip., Global Radiation

BC

PM1/PM2.5/PM10 mass conc

03 conc

CO conc

NOx, SO2, 03 and NH3

T, RH, WS, WD, P, Precip., Global Radiation

IOE TU, Nepal
AIRES, India
ICIMOD, Nepal
UVA, USA
IASS, Germany
UVA, USA

IOE TU, Nepal
UVA, USA
IASS, Germany
UVA, USA

AIRES, India
UVA, USA

UVA, USA

UVA, USA
IASS, Germany
UVA, USA
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Satellite- Pakanajol

MAAP

PM monitor

O3 monitor

CO monitor

PM filters
Passive samplers
AWS

BC

PM1/PM2.5/PM10 mass conc

03 conc

CO conc

PM composition

NOx, SO2, 03 and NH3

T, RH, WS, WD, P, Precip., Global Radiation

Satellite- Nagarkot

OPS

Thermo O3 monitor
Thermo CO monitor
Passive samplers
AWS

PM1/PM2.5/PM10 mass conc

03 conc

CO conc

NOx, SO2, 03 and NH3

T, RH, WS, WD, P, Precip., Global Radiation

Ev-K2-CNR, Italy
Ev-K2-CNR, Italy
Ev-K2-CNR, Italy
Ev-K2-CNR, Italy
Ev-K2-CNR, Italy
IASS, Germany

Ev-K2-CNR, Italy

UVA, USA/ICIMOD
Ev-K2-CNR, Italy
Ev-K2-CNR, Italy
IASS, Germany
RTS, Nepal
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Regional - Lumbini

Aeronet Sunpotometer
Microtops Sunpotometer
PM monitor

PM filters

Magee Aethalometer

TSI OPS

CO monitor

03 monitor

AWS
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Regional - Pokhara

1 Aeronet Sunpotometer
2 PM filters
AWS

AOD

AOD

PM10 , PM2.5, PM1 mass conc

PM composition

BC conc

Particle Number distribution

CO conc.

03 conc.

T, RH, WS, WD, Precip., Global Radiation

AOD
PM composition
T, RH, WS, WD, Precip., Global Radiation

NASA, USA
UVA, USA
IASS, Germany
ITP CAS, China
ARIES, India
IASS, Germany
IASS, Germany
IASS, Germany
IASS, Germany

NASA, USA
ITP CAS, China
UVA, USA
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Preliminary Results

Supersite: Bode \\D)

PM10 filter sampling at Bode: Filter before sampling and after 24h sampling

Institute for Advanced Sustainability Studies e.V. Courtesy: Jinsoo, Khadak, Dipesh, Bhogendra 23



BC (ng/m3)

Supersite: Bode
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BC is monitored simultaneously at 7 sites in the Valley and in Lumbini
Some sites have now time series for over a year
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Ozone (ppbv)

CO (ppmv)

03 and CO Jan-Feb 2013 Supersite: Bode
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« CO and O3 are simultaneously monitored at 6 sites in the Valley — 8

months data

Institute for Advanced Sustainability Studies e.V. Courtesy: Manish and Piyush 25
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1st PTR TOF MS measurement in South Asia \):

Supersite: Bode
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Supersite: Bode
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Acetonitrile - a marker for biomass burning

Courtesy:

Sangwoo and Dipesh; Manish and Piyush;Vinayak and Chinmoy

Ozone (ppbv)

[Bode, Nepal (1-9 Jan 2013)|
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Satellite site: Pakanajol (city Center) Feb 2013
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Regional site Supersite: Lumbini \

60000 -
50000 -
40000 -

30000 -

eqBC(ng/m?3)

20000 -

10000 “ \

WS (m/s)

10.04.2013 12.04.2013 14.04.2013 16.04.2013 18.04.2013 20.04.2013 22.04.2013
date/time

02.04.2013 04.04.2013 06.04.2013 08.04.2013

Courtesy: 29

Khadak and Dipesh:

(@a1bap) M



Mitigation Options

Identification and Evaluation of mitigation potential of mitigation measures

Improved Cookstove

Institute for Advanced Sustainability Studies e.V.

Ramanathan and Carmichael, 2008



and Climate Change
Himalaya, Kathmandy, Nepal

22 November 2012, Hotel
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Experts

Spiritual Leader (Civil Society)
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Upcoming: ))
S
-t

Aerial sampling using ultralight aircrafts (300-400 h)- Fall/Winter
(IASS, ICIMOD, KIT)
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Improved cookstoves Biogas plants Electric cooker




Scaling up, Scaling up, Scaling up
... if the opportunity exists at the IASS to continue on

Scaling-up of mitigation measures in Nepal and lessons learned from it

(scalling up in selected sources and sectors)

Possible implementation of mitigation in other regions

(in other parts of Nepal or other regions with similar condition)



» Background
» SusKat: An end-to-end project

- Expectations
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» A substantially improved database of local air pollution

» Obijective and balanced science-based assessment of the
causes and impacts of air pollution in the Kathmandu valley and

the surrounding region .

» |dentification of and later demonstration of selected mitigation
measures and strategies that
are based on sound science,
are politically viable, cost-effective & realizable in a step-wise way,
have a potential for scaling up to larger levels and
that have a potential for application to other regions.

» Scientific publications
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Thank You

Maheswar.Rupakheti@iass-potsdam.de
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