Rapid economic growth leads to boost in NO, pollution over India, as seen from space
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India Motivation 20 years of NO, measurements from space
e Area 3.29 mn km?; 7" largest country in the world e Economic growth unevenly distributed among Indian states (see left) e Hyper-spectral measurements of a. direct sunlight (without atmospheric
e Population 1.25 bn people; 2™ largest population in the world; 18% e NO, is a key atmospheric pollutant, with mainly anthropogenic sources influence) and b. solar radiation scattered in the Earth's atmosphere.
increase 2001-2011 e NO, directly and indirectly (via tropospheric ozone production) affects e Data analysis with differential optical absorption spectroscopy (DOAS):
e GDP 2.3 tn USD (2015 est.); 7" largest economy in the world; 109% human health calculation of the number of absorbing molecules along the light path.
increase 2001/01-2010/11 e NO, trends over India spatially inhomogeneous; strong trends in highly e Estimation of the stratospheric NO, amount using chemistry-transport
e Federal country, consisting of 29 states and 7 union territories populated Indo-Gangetic Plain (in the North) and over the industrial models.
regions in the East (Hilboll et al., 2013; see right) e Calculation of the average lightpath through the atmosphere using
Indi an State§ and Ur:H on Ter:r1 tor es y State-uise Relative GSOP Trends in Indi: s Relative N, Trends over India (SCIAMACHY, 2002--2012) SCIATRAN radiative transfer model (Rozanov et al., 2014).
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e Some individual industrial hot-spots visible (cement production in Odisha, Jharkhand, Uttar Pradesh, West Bengal)
e Strong increase of power generation capacity in the major industrial Rajasthan, steel production in Karnataka) . ' R
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3 2500 Development of a new steel plant
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O 10000 e —— State-WISe NOZ trendS * In 2009, the Karnataka state government decided that the state wanted
by 0 _ o to move from just exporting ore to value-added production of steel, and
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= g, Meshaleya Manipur Madhya Pradesh Mizoram Nagaland Good c-on5|stency between sensors in virtually all cases (GOME \{alues India's largest blast furnace was installed at the Vijayanagar steel plant
S 23000 not reliable for all states due to low coverage and coarse resolution) west of Ballari (total capacity 10 Mt yr™%)
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e Tamil Nadu has the 2" largest economy of Indian states, and is its most e - —
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urbanized and 3™ most developed state. L0 0.6
e Contrary to other populous Indian states, NO, pollution did not strongly < Jammu & Kashmir Karnataka Kerala Lakshadweep Maharashtra
increase in 2004—-2012. w20
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e Total installed power generation capacity increased comparably to other S 1.0 o = e ~ o Summa ry / Outlook
large states, but Tamil Nadu is the only state where this newly installed o e Strong regional differences both in the absolute level of NO, pollution
capacity is almost entirely renewable. = and in its increase over the past 20 years exist.
. . Meghalaya Manipur Madhya Pradesh Mizoram Nagaland . . .
* Consequently, GSDP correlates very well with total power generation oo e Over the developed states, NO, pollution increased proportionally to
capacity and with the no. of motor vehicles, while the NO, pollution O 1. the economic development over the past 15-20 years.
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level did not significantly increase 2004-2014 A e = ~ = —~— ~—~=7 e The strong NO, growth rates of >10% yr* in Chhattisgarh and Karnataka
» Econonic development in Tamil Nadu > 0.0 can clea.rly be attrlb}Jted to soaring thermal power generation and steel
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