Process analysis and sensitivity of emissions to O, and particulate matters of a high pollution episode in Taiwan

Fang-Yi Cheng!, Zhih-Min Yang!, Soontae Kim?
I Department of Atmospheric Sciences, National Central University, Taiwan
¢ Department of Environmental Engineering, Ajou University, Korea

tributions to NO, and VOC)

Data source: Taiwan

. cgc .t « . s 299N - . ‘ B . 20120912 1400LST 20120912 1400LST 20120912 1400LST 20120912 1400LST
1. Process analysis and sensitivity of precursor emissions to ozone (O,) Emission Inventory > 600 03 ANOX(unit:ppbv) 20120912 1400LS] o EvoCtunttaany 03 ROV ammaty
' : : : : Data System (TEDS) | A 300 4500 - |
and particulate matters (PM) are studied using Community Multiscale y 40 S I . .
4 FAN LS 500
° ° ° . ° ° .‘ | .‘_ﬁ';: — 3000 40 40 40 25
Air Quality (CMAQ) modeling system for a high pollution episode to Landuse k- g 160 s . iy 5
M urbon — it 2000 20
120 it 20 20 15
° Y 4 ° ° B Orytong Croplong - 1500 24N41 0 24N - 24N - 24N A
understand Taiwan’s air pollution problem. - Retosiad tomptnns 23.50- ] 100 |g ° o Ho Ho
. . . . . . . Nix Dr./r. Ve v ' &0 :, i“: ::; —5 {5 —5 —5
2. Study objective includes: (1) identify processes that contribute to high == B raviond/ooson - Tainarg 40 i s s i
L O - 3100 — — | L1 L {—
bl d d f o - Grossiond . ' .~“ ;':: ::A:C: 23N 1 20 23N A _;: 23N A _;Z 23N 20
O,/PM problems, (2) understand response of O, to its precursors, (3) msmmans 5
ixe 5 . - 50 =3t -
d | f - W Sevenne °0 —40 — 4 —40 40
assess model performance S
De. Needieieof 22N 1 22N A —61 22N - ~60 29N 100
° ° ° ~ I B Ev. Broodieaf g
3. Simulation episode: September 9 ~ September 15, 2012. The selected i :
B Mixed Forest
° ) ° ° ° ° T2 .
ep|SOde Was aSSOC|atEd Wlth d typ|ca| Iand—sea breeze Cl rCUIatlon. ':::;'”:W' . — 20120912 1400LST Ozone isopleth (North MAX:121.525,24.936) 20120912 1400LST Ozone isopleth (Central MAX:120.811,24.104) 20120912 (300151 Dzope lsopleln (South_MAX:120.530,22.765)
i M Borren Vegetoted ‘, l; OO 80 igé 80 80
130 X mice “:;: i 4 60 ﬁ% 60 60
. : 3300 g = g ” g .
Model Configurations Maliao : = : : = :
— . - : . .
~ - 70 =
581 = . Industry ‘ 5 20 o & 2 g -
: — fg 2 § -40 gé 5 -40 S -0
~ 10 !
DO2 24 Model WRF v3.5.1 Model CMAQ v4.7.1 ; i
= 3 ' . . C - 25 - o
| Grid spacing 81/27/9/3 km Grid spacing 3 km > 20 > 10, |
| ! 1 | { -100 T T T T T 1 10 -100 T T T T T 1 —-100 -80 —-60 —40 —20 O 20 40 60 80 100
. —-100 -80 —-60 —40 —20‘ 0 20 40 60 80 100 5 —100 -80 —-60 —40 —20‘ 0 20 40 60 80 100 Change in VOC(%) unit:ppbv
Radiaﬁon scheme RRTMG Anthropogen|c TEDS7_0 Change in VOC(%) unit:ppbv Change in VOC(%) unit:ppbv
| . . | Emission
- Microphysics WSM5
A PBL scheme YSU Biogenic Emission MEGAN
J~N | S Land Surface Noah o
A~ | Chemistry Process Analysis of PM
K Update Land Use. PA Only IPR A,%
N\ e X o : Green Fractlon . Wind speed at Lunbei 0% 0 Ozone at Lunbei 0 . SO2 at Lunbei 0% o L R e e e S —
. nbei B S . PM25 at Lunbei R —
HODM 91 107 . 80 - o Joe - L PM,; at surface v o 150 R
100 " . R 80 - ];8:
°] - 90 6 o0 601 1201
7 80 407 404 1107
. : 100 A
— 5- 60- oilllull“"" |||[|||||||||||II| | o] i -
i 501 I o —
20120909 T 20120910 T 20120911 T . 20120910 Wind ’ w0 0 ~201 ° —
259N ]ﬁf‘rj A ‘f & D 2 o X WL e T \§ 31 0l -40 40 ig —
25N :iﬁ‘jif\ 25N 42 '§ 21 2ol 604 6o 30 - —
AR AR 1 o g0 N —
e 24.5N N Nk i . ~80- Al 1T e N e 1 i |11 et | ) S
s v - N %8%2 9SEP 10SEP 11SEP 12SEP 13SEP 14SEI 8SEP 9SEP 10SEP 11SEP 12SEP 13SEP 14561 BSeP 9SEP 10SEP 11SEP 12SEP 13SEP 14SEP 710%853 35 prye pEpe ppetees e aser 1091 — — o o s e gsep 14SEP 0910 0911 0912 0913 0914
12N
o :iii: “eo Wind direction at Lunbei 0B “ NOx at Lunbei 0B . PM25 at Lunbei — ODEL o — e - - e 62012 — o o - — Lunbei (OBS)
235N ﬁZ: meeceacd e .:’;:. .. ::.-'. o . ’ | 110 1 . 50 - sunee PM,. at 500 m height 504 veu PM,. at 500 m height | 450
:::: ' NRVRW / *e::::::Z 23N 3157 ey h ';::. ) - ’ o . Y e * ” 400
23NNV NN NNy Skeccccrre L et .o A B 100 4 - . 40 40 - 1
N SRS B NN\ § - Vi ol E T e e T 901 " 301 301 3501
et :i’,%’gu» ;EEEEEEEEEEE u::i’ o 225 - .. . S ' Z: ) - . j; = ’ ] .: - .. R 207 207 3007
29N M b pipp S Uy 22N LA G _..."- . '.' ~ " . . |- 70 . K - '.. i .'- 10 10 250 4
CLL YV S iy e e L LS 180—. . o, - o Rt 15-: . o 60 . . . O - 0 . N —etlees etecal . ot - 0 O M (" I ..|!!!!g||I|..,....|...|||...,.||||,._.....|..|,.||..|||.... 200 -
20120912 T SN a0 - ‘ . 21, -\ - ] R ~101 -10 _
i T N ; R S A ‘l 2l . -
25N Jee vy %E& 25N AN 9 6 - NCIIE v ~ —3 307
AR RRARN RRN 8 i “ . o e L - - 201 40 401 501,
- Eé“’: §~:§§§§ pan 2\\ i %SEE 9SEP 10SEP 11SEP 12SEP 13SEP 14S %ggg 9SEP 10SEP 11SEP 12SEP 13SEP 14SE %S%E 9SEP 10SEP 11SEP 12SEP 13SEP 14SEP —egggz 5p prov P pravs P e %S%g 35p T P ppavs P e ;8%
9%y 35
NV VN WE SRR 23.5N
23.5N 7 4% SERIEE g
e P/ SO 23N 2
NI SDDPDORMRR 1S
s:\s\\ ““““ 22.5N ‘ :
225N L0 S I AR C ST TSNS : 0.5
i o B g Summary and Future Work
22N'55:;¢u : z;ziﬁeef—e** : : : 120 121E 122E 120E 121E 122E y
120E 121E 122E 120E 121E 122E

Process Analysis of O

oBS

“ “ S E R .77 777 1. Inthisstudy, the meteorological conditions was

i S dominated by the local scale forcing with apparent

: wf ! . BRI G0 A L land-sea breeze circulation developing in western

B - Lol b Pt 3 D LD D 2 o e i gl e Taiwan.

o s T e e L w20 The meteorological characteristics were well simulated.
222: . T .,. ek - ] - I - 3. Thereis nighttime NO, underestimation and O,

. AV [ P I - - overestimation.

o - SRR T A s i 4. The underestimation of PM,; could be due to the
ST 3 . T e e NEES - underestimation of SO,

o (RGP G e e e w e w50 In the future, more analysis and evaluation will need to
o - S R be conducted to resolve the simulation bias

120E 121E 122F 120E 121E 122F



