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1. Introduction 3. NO, vertical columns and emission flux calculations above a power plant
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Objectives of aircraft imaging DOAS measurements: NO, retrieval above a power plant Retrieval Settings NO, emission flux calculations
- Retrieval of tropospheric trace gases, here nitrogen dioxide NO, » Black coal power plant (848 MW) at Ibbenbiiren, Germany (52°17'N, 7°45'E)  Fitting window: 425 — 450 nm * Based on Gaussian plume dispersion model
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- Mapping of NO, pollution sources, identification of source regions and strengths Large variability of NO, amounts across and along track is observed Atmospheric effects. . Elux caleulations pgerfor?nei/j o éifrf)erent Fetances frompstacIF() )
- Satellite data validation, investigation of sub-pixel variability * The NO, in the exhaust plume downwind of the power plant is clearly visible Ring (SCIATRAN calculated), intensity offset 2 j
Positive aspects of aircraft measurements and imaging DOAS  Transects through the plume are used for emission flux estimations Polynomial: quadratic o(x, y.2) = 0, exp| — y exp| — z° Eq. 1: Gaussian distribution
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« High spatial resolution ~100 m (down to ~30 m) at useful spatial coverage iDOAS NO, VC: 04.06.11 Fig. 4: NO, vertical column . L - -
— VC NO, amounts along the flight Slit function: individual for each LOS _ _ _ _ _
- Several viewing directions across track are observed simultaneously TP molecemd ok refrieved from the  Detection Limit for NO Dispersion of concentration ¢ across plume (y) and over altitude () Is
e dviae 4 2 . . -
% 2 .ﬁ g - L taken into account, with source strength Q, wind speed u and spread
- No data gaps occur along track S i o 10w Tlight on 04.06.2011. Slant Column (SC) detection limit: ~10% molec/cm? th source strength Q, wind spe nd sp
| | | | g Downwind from the power . < BMS: on the order of 102 for a o, and o,. Along the wind direction x only advection Is considered.
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Photographs: (top) iDOAS installed in Polar-5 aircraft s010 View into 9 lines of sight ‘gos| 2o | plume at different g | distances from the stack
(bottom) Polar-5 in the hangar at Bremerhaven regional airport s s1ge (LOS)  allowing  spatial £°¢ Z3=20y | distances from the = (left) and wind speeds from
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o) l— data_ %0 ]mirrors * Wide angle objective and fibre bundle | 4010 around 30m. Fine spatial and 1.1km flight altitude. > Estimated NO, emissions: Qy, = 2100-2400 T/a
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data | trigger P j - Acton 300i imaging spectrometer Gaussian plume are ~10%. - Results are in agreement with E-PRTR" European Polluant Release
entrance .
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* Viewing directions: max. 35 (typ. 9) ?5"”‘ . N Fig.9: NO, vertical columns observed on 09.06.2011. Strong differences in NO, S Vi j“'""w'“?‘ “-’""ij g ThE NO, amount is  much
lines of sight, (LOS, 0) from 35 fibres §1°°°* ¢ 2 results are seen: much smaller amounts above rural areas, e.g. for the East R il ik '““ | " | ”'”'*' “”‘” larger than above/in other
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» Field of view: ~48” across track (0) SEEALE oL I all NO, enhancements can be directly assigned to local sources, also  Fig.11: NO, columns (blue), altitude transfer  calculations  will
« Swath width: ~order of flight altitude H Underlying map: Google Earth o | Time [UT) transported NO, is observed. Green box: Region shown in Fig.7. Blue bracket: (green), RMS (purple) and intensity separate path length effects
+ Exposure time t._.: typ. 0.5 Fig.8: Flight altitude on 09.06.2011  gection shown in Fig. 11 with confined NO, enhancement. (pink) on 09.06.2011 around 12:50UT. from actual NO, increase.
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