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Why Should We Be Concerned About Air Pollution?
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(The breathing frequency)

Fig.1: AMOUNT GOF AIR BREATHED BY CHILDREN
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Source: California Environmental Protection Agency

Fig.2 : AMOUNT OF AIR RREATHED BY ADULT
FEMALES
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Fig.3 : AMOUNT OF AIR BREATHED BY ADULT
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Air Quality Across SAFAR Cities: AQ-Index 26.4.2016 8:47:0
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Air Quality Forecast (1-3 days): Levels in pgm-3

DELHI PUNE MUMBAI Ahmedahad Chennai Kolkata

Pollutants Advisory Tomorrow's Forecast i After 3 days Advisory

PM10 (pgm-3) 198.5 Moderate 189.1 Moderate 184.23 Moderate

PM2.5 (pgm-3) 107.3 Poor @ 102.2 Poor @ 98.2 Poor @
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ATdcd (Persistence)

W@ﬁ?ﬂﬁ (Climatology)
HATeles (Criteria)
TITEThT (Statistical)

— GTdaTHeT (Regression)

SIECIRSIRG (Neural networks)
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GLOBAL: climate change
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SYSTEM OF AIR QUALITY
FORECASTING & RESEARCH
(SAFAR-India)
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(O3, NOx, CO, PM2.5, PM10, BC, BTX)

(1) Weather Forecasting Model: Drives Air Pollutants
Monitor Weather Parameters (24x7)
Validating Forecast, Assimilate and Input back

(2) High resolution Emission inventories —Drives Forecast

(3) Air Quality Forecasting Model
Monitor Air Pollutants Strategically (24x7)
Validating Forecast , Assimilate and input back

(4) Reaching to Public
(a) Translate Data to Information; Develop AQIl Concept
(b) Issue Advisories & Alerts; Advise on Health via AQ]
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AQMS Network of SAFAR at Delhi

......

“® uhlrpur Rt
Pﬂampum a='--..%_'- e | =Tt

=& "\ © Delni University -

® Gurgaﬁnf
==l -—— ] :

14 Outdoor
Display Network



Ty VTl IGERGI

AQ Monitoring Stations in Delhi

Name of monitoring station

Monitored parameters

IITM, Delhi

PM (10 & 2.5), NO, NO2, CO, O3, BTX, CO2, BC

IMD, Lodhi Road

PM (10 & 2.5), NO, NO2, CO, O3, BTX, CO2, BC

NCMRWEF, NOIDA

PM (10 & 2.5), NO, NO2, CO, 03,C02

CRRI, Mathura Road

PM (10 & 2.5), NO, NO2, CO, O3, BTX, BC

IMD Ayanagar

PM (10 & 2.5), NO, NO2, CO, O3, BTX, BC

CV Raman Institute, Dheerpur

PM (10 & 2.5), NO, NO2, CO, O3, CO2

Delhi University

PM (10 & 2.5), NO, NO2, CO, O3, BTX, BC

IGI Palam Airport

PM (10 & 2.5), NO, NO2, CO, 03, CO2

NISE, Gurgaon

PM (10 & 2.5), NO, NO2, CO, O3, CO2

DTTE Pitampura

PM (10 & 2.5), NO, NO2, CO, 03, CO2
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Monitoring Station-
Outer View

Control Room

Monitoring Station-
Inner View



| SCHEMATIC OF DATA FLOW AND WIRELESS NETWORK

MoES-0C-CWG-2010
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Remote -FTP

Display
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Air Pollution-Forecasting
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Public True Color Display
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SAFAR -

System of Air Quality and Weathe

Ministry of Earth Scien
Indian Institute of Tropica

SAFAR - Mechanism of Dat:

Observational Network of
AQMS & AWS
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GPRS Model
Data Server

Forecasting
Model



Online Visualization
On  Tomorrow's Forecast ‘

AQI Current
Air quality Now
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Air Quality Index

Ihi' i — I{mu
= C' — Clow) + Liow
Ehi'gh — Ef{ﬂw( | } T

| is the (Air Quality) index, C is the pollutant concentration,
Ciow IS the concentration breakpoint that is < C, Cy,, Is the
concentration breakpoint that is 2 C, |,,,, Is the index
breakpoint corresponding to C,,,, and I, Is the index
breakpoint corresponding to C; .



qTg VTl eAHTh

Air Quality Index

PM10 PM2.5 co 03 NO2
Description AQI pa/m? P/ ppm pob Peb
24 hr awg 24 hravg Bhravg 24 hravg 24 hr avg

Moderate 101-200 101-250 61-90 1.8-8.7 51-84 44-96

Poor 2017-300 251-350 91-120 8.8-14.8 85-104 97-149
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Emission Inventory

Detailed emissions inventory was prepared by for the Delhi area at a
resolution of 1.67kmx1.67km for National Capital Region Delhi (NCR) (
70kmx65km) and the surrounding areas (in total covering
115.23kmx138.6km). Field campaign during March— May 2010

The emission data was developed for NOx, CO, BC, PM2.5, PM10, OC, VOC
and SO2 for four sectors (i.e. power, industrial, transport, residential).

Contribution from each anthropogenic sector

Species tday'1 Transportation Power Industry Domestic

S0 81 129% 48.7%  252% 13.2%
NO, 598.5 69.4% 13.2% 4.5% 12.9%
cO 1320.3 43.7% 02% 4.0% 52.0%
PM,q 344 .8 86.8% 79% 4.6% 0.8 %
PM, = 128.6 526% 9.9% 15.3% 22.2%
BC 36.9 589% 3.0% 6.6 % 31.5%
OC 35.1 30.5% 56% 10.6 % 53.3 %

NMOC 852.4 584% 12% 5.2 % 35.3%
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AWS Network Data Base Line Emission Air Quality Forecast
+ Assimilation Fossil fuel, Bio-fuel, Gridded (1.6 x1.6 km?)

Temperature, Winds, Industries, Biogenic l

Humidity, Rainfall, etc. sources, etc.

' !

GIS-Based IITM QC &QA
(Quality Control
& Quality Assurance)

|

Meteorological .
Emission Inventory

Forecasting Model — i
Model / Sparse Matrix
(REMO /WRF) Invy. Model (SMOKE)

¥ 4 Y
Atmospheric Chemistry-Transport AQ-

Model (CMAQ /WRF-Chem /REMO-Ch)
IC, BCn, MOZART, VI, LULC, TRN, etc.

*

Air Pollution Monitoring Network Convey —-Speak
(Ozone, NOx, CO, PM2.5, PM1o, Maps, Hot Spots,
Benzene, Touline, Xylene, BC) Graphics, Animation

3

]
v

Common Man
Data to Air Quality
Index (AQlI)

|
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ATMOSPHPHERIC CHEMISTRY TRANSPORT FORECASTING MODEL

SYSTEM-1.:
Meteorological Model -WRF
Emission Model —GIS based Statistical Model (EGIS)
Atmospheric Chemistry Transport Model ~-WRF-CHEM

Complete System: WRF-CHEM-EGIS

SYSTEM-2:
SYSTEM-2: Meteorological Model -REMO /WRF
Emission Model —GIS based Statistical Model (EGIS) Atmospheric
Chemistry transport Model -CMAQ

Complete System: REMO /WRF-CMAQ-EGIS



MACC Services for SAFAR

* European Centre for Medium-Range Weather Forecasts (ECMWF) —
Monitoring Atmospheric Composition and Climate (MACC) provided
72 hr forecast for key pollutants.

e Online CTM WRF-Chem is used to forecast air pollutants over 4
nested domains covering South Asia at 45 km to Delhi city at 1.67 km.

*MACC 72 hr forecasted data is employed as boundary conditions to
the WRF-Chem model coarse domain i.e. South Asia.

* Provided the direct download link .
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Particulate Matter (PM2.5) - Delhi {India) - January 2014
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