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— One Standard Deviation

Background NASA INTEX-B emission inventory is applied to provide emission The monthly average CMAQ SO, profile is calculated based on 3
As a booming economy relying on coal, China has emitted ~ 22 Tg input data for the CMAQ model. INTEX-B emission data have the sensitivity runs (Figure 7). All the runs underestimate the SO,
SO, in 2009 compared to ~ 5.7 Tg in the U.S. 2009. With SO, resolution of 0.5 x 0.5, and are interpolated to 30/10 km grids. The concentration within the PBL and overestimate the SO, in the free
emission reduction measures in the 11th Five-Year Plans of China SO, emissions are allocated into two category, power sector and troposphere (FT). And the run with MR correction has better
(2006-2010) and the clean air action for Beijing Olympics, the total others (including industrial, residential and transportation emission). evaluation of surface SO, concentration.
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Inth here, SO, is oxidized to sulfuric acid (H,50,) and sulfate || | e | | " S - |Z‘ZZS S peseme oges 4 compounds from CMAQ
n the atmosphere, 50, Is oxidize to su uric acl ( ,50,) and sulfate B 2 - G, 05 o) ! silumation is calculated
aerosols (SO,%) mainly through the following reactions: AT R s 5 i EE R 1 (Figure 8), assuming all
Figure 1 Y-7 aircraft at CGO and the location of central China = £ (- N ] 9 D 9 .
Gas phase:  OH + SO, + M > HOSO, + M S f Research Flight J J 1 S0,leftin atmosphere is
as phase: 2 2 . ummary of Research Flights . - £ 1 100% converted to
Aqueous:  S0,°H,0(aq) + Hy0, (aq) = H,50,(aq) + H,0(aq) Figure 2 demonstrates an example of SO, measurements during the : sulfate aerosols.
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SO, and its descendent sulfate aerosols not only have profound conducted from 1000 to 4000 m showing up to 5 ppbv SO,, and one Longitude Longitude 50; conc. (ppbv)
_ , 2 : : i . - : o : It reveals that ~11.6 kt of
impacts on the local environment and human health, but also cause descending over Zhengzhou (CGO) observes up to 18 ppbv SO, . F'gufe ? INfTEX 559, e.mlssm.map _ (ef: powerp Iaggs};'ght' ng;sz) 8) with Figure 7 Average in-situ and GMAQ 50, profifes SO, (5.8 kt S) and ~4.5
regional problems due to long range transports. It is essential to study within the PBL (lower than 1000 m). The time period of CMAQ simulation is 45 days ( to ) wit 502 advection: 5.6 kt S
L AP , the first 15 d - Th itivit have been d | kt of sulfate aerosols
the 802 distribution and evolution in China to improve our _ 50, profile 050405 N 50, 2D profile 080405 | e 1rs dys as Spin —=up. Inree sensiuvity runs have peen aone QSulfate advection: 1.5 kt S (1 5 ki S) are fransported
understanding of air quality issue in the East Asia. i I F ] with different mesophyll resistance (NoMR to MR) value to optimize L Nested domain déil out of the dorFr)lain
WD the SO, dry deposition velocity, and different advection (HYAMO to | | ﬁ’ E Crnas
SO, Measurement £ A \ E HPPM) of CMAQ model for the calculation of horizontal advections. e Re | ) [P | fothe East Ghina Sea.
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In-situ measurement | | | wf | £ T L j List of runs: CMAQ_NoMR_HYAMO, CMAQ_NoMR_HPPM, and CMAQ_MR_HPPM woks with error less than 3%.
UV fluorescence Technology: SO, molecules are first excited to a high E_dr \\,_, . L S | | | | ] * NoMR = no MR (MR = 0), MR = MR is set to 8000 s/cm
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releasing the fluorescence (hv,). Figure 2 SO, measurement, 04/05/2008 WP e e p o e b SSUS computed as 36.5 hours

SO, + hvy 2 SO,™ 2 S0, + hv, During the campaign, total 8 flights have been carried out over Figure 5 shows an case of the in-situ measurement and CMAQ Figure 8 Buaget of Sulfur compounds (CMAQ_MR_HPP)
The intensity of fluorescence is proportional to the SO, concentration. different locations such as Changyuan (strong OMI SO, signal region) simulation comparison. CMAQ tends to capture the profile well but The comparison of OMI (SO, burden 86.9 kt in 4.60 mkm?) and
and Yexian (weak OMI SO, signal region). Here is the summary of fails to reproduce the high SO, concentration with the PBL. CMAQ (SO, burden 70.1 kt in 4.48 mkm?) column map demonstrates
Instrument: modified TECO 42C trace level SO, analyzer, detection major features of each flight: : 50, profie 04/05/08 spirol : | S0, profile 04/05/08 gescend : CMAQ captures the location of SO, plumes well but underestimates
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emote sensing | | | 04/04 Changyuan 2 ppbv SO, (1500 m) 15 ppbv SO, (1000 m) ER D .
Aura OMI products: The Band Residual Difference (BRD) algorithm 04/05 Changyuan 7 ppbv SO, (1000~2000m) 15 ppbv SO, (<1000 m) ol - *
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are createq and published (http.//sog.umbc.edu/om|). These products 04116 Suiping 0.5 ppbv SO, (1000~4000 m) 5 ppbv SO, (<1000 m) : N T T o T " S
have 4 estimates of SO, colum density: Planetary Boundary Layer 04/18  Yexian ~0 ppbv SO, (1500~4000 m) 3 ppbv SO, (<1000 m) Figure 5 Comparison of in-situ measurement and CMAQ simulation 2o R e . B
(PBL), Lower Tropospheric (TRL), Middle Tropospheric (TRM), and 04120 Weihi ?ggg\\; 0. gg88~r2)500 o 47ppppb?/" o ((:118(?(§)r:1n)) The modification of SO, mesophyll resistance (MR) decreases the SO, & -
Upper Tropospheric and Stratospheric (STL) SO, column. In this | o | o dry deposition velocity leading to the reduction of dry deposition rate from . T waa
study, OMI SO, PBL products are used. B e e o oo 111 1o o iy Shangoat(114:20E, 33.231). Suping (113,955 600 g/km?2 h-' to 430 g/km? h-' on 04/18/2008, with decrease in the plains = T S Mo
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A month-long aircraft campaign was conducted in spring 2008 (March ol variabil : ~ One sk SRR
25 to April 22, 2008), Henan province of central China (Figure 1 right). and spatial variabilty 2000 3
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- We simulated SO, over central China using CMAQ v4.6 with
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million residents, and has heavy industries including coal mines and orofile with high error ; : | E | o improvements of the SO, dry deposition rate and advection scheme.
power plants. Coal is also widely used for domestic cooking and bar near the surface. 1000 %_ 3 I The comparison of in-situ and remotely-sensed measurements with
heating. The average SO I e — N e = CMAQ simulation shows a reasonably consistent picture of the

column content ié 0.78 - 0 0, Foncentration (oo s 20 e — ;;"g:::;mon - tropospheric SO,. WRF-CMAQ has trouble with mixing leading to
AY-T turboprop transport aircraft (Figure1 left) was used as the Dobson Unit (DU) Figure 3 Average SO, profile of 2008 China campaign N T B O overestimate of SO, in the PBL and underestimate in the FT. On
airborne measurement platform, and located at Zhengzhou Xinzheng ' . ‘ b7 I I average, in-situ observations show more SO, aloft (above 3000 m
International Airport (IATA code: CGO 34.52N, 113.84E). The ambient CMAQ Simulation and INTEX-B Emission Inventory ~PETEeE T |- -8 altitude) than CMAQ simulation, indicating substantial export of S from
air inlet was installed on the rack to the left of fuselage. The cruise ol e : - L - e DTGB T SN central China. The model also indicates that ~ 50% of the S is
speed was ~ 400km/h and spirals from 900 to the 4000 m were \l\/lzlrgir]lgglelslrgrtij\llztrl]ogyo;t:tlzoc:ri:ggzgr fiI:,I g(s)giﬁfacieudsgf \;\?;FC \I\//l? ? N e 5 I'.:; I exported and the SO, lifetime is ~ 1.5 days. In-situ measurements of
conducted during research flights. SO, information within the PBL Two neste d’WRF domains are created with 30 km and 10km "Il \ Ay P - i g | 2008 demonstrate relatively low SO,, probably due to emission
(lower than 1000 m) was retrieved from the measurements during the T e TR R T 8 T A controls instituted for the 2008 Beijing Olympic Games.

|uti ively (Fi 1 right).
gradual descending to land at CGO. resolution respectively (Figure 1 right) Figure 6 SO, dry deposition rate 04/18/2008
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