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Study the role of ENSO (EI-Nino Southern Oscillation) to transport of Domain 1 (45km)

biomass burning (BB) plume in northern Indochina (NIC) to the Majority of Asia
LABS (Lulin Atmospheric Background Station; 2862m AMSL; Domain 2 (15km)
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Anomaly Hotspot | AOD | Polluted PMy, Mt Lulin 0.65 -0.07 0.29
ENSO Years: condition (x105) hours CO Mt Lulin 0.73 0.14 0.25

(Burning) Hotspot count 2010 ENSO 156 041 O, Mt. Lulin 0.77 0.04 0.13
(Emission) AGD 20U | LerivTE ez | 0L 15 Result and Analysis - AOD
(Trar_tsport) Mt Lulin 2013 Neutral 11.3 0.34 55 -
higher polluted hours 516 Eyxireme ENSO 7.8 036 31 Polluted hours at Mt Lulin
* Observed: La-Nina < Extreme ENSO < Neutral < ENSO
4 years representing different ENSO anomaly conditions studied. * Modelled : La-Nina < ENSO = Neutral < Extreme ENSO
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Strong cold surge!

Push-and-pull effect -
Plumes moves eastwards to Taiwan
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South China Sea (SCS)
anticyclone?

| aoen = , | aoen -

rf‘w\:_::b—/f C e —‘_\E/
J N # . & g -1 o
0° — . . . z . 0o . ‘ Suh : ¢ : 0 . : 1 : ¢ : 00 : . . F: . 80°F an°F 100°F 110°F 120°F 130°F
B60°E 75°E 90°E 105°E 120°E 135°E 60°E 75°E 90°E 105°E 120°E 135°E 60°E 75°E 90°E 105°E 120°E 135°E 60°E 75°E 90°E 105°E 120°E 135°E

w0 - oo oo - - oo La-Nifa 2011
5000 <7 E 5000 5000 E 5000 — £ 5000 AOD ug m
4000 37 4000 e F 4000 5 F 4000 - 4000
8000 .5 TR S e S, £ 3000 £ 8000 R . £ 3000 L = 3000 PP T B - 20mis| 0 g mmmmmmmmmmmmmmmmmmem e
2000 3, e S S R E 2000 E 2000 ’f?' -'"“:::::====’"‘""""""""""========-"'3"—"~-5i112::::::::.;,-112111211::;;:::::?f’ 2000 5 ST e TS L2000 R e st
1000 5 E woo 3 F 1000 4 F 1000 / ( _': 1000 eSS CO Su rge

0 4 E 0 ! ] .'r Y

—em = | T T T T R L e T TR R Ll ial Bl e e e

Days Wlth preV|ous 2 day averaged AOD > O 4 [W|th|n transport route] Southward dispersion

ﬁ ™ Absence of anticyclone
G , No day with 0
N\ AOD > 0.4 I R\ ¢
::x 6"”05 = - s = s _ BB EmISSIOn IS IOW :gx E;E ~ - o o _ :x EEEEEEEEEEEEEEEEEEEEEEEEEEE i—ssggg
§ % . [:13333ff*f’ff*’:ffffff"**ttr‘"‘*5— § ﬁ e WV 3;;30 e =
Day 6_00 Day 5 00 Day 4_00 Day 3_00 Day 2 00 Day1_ Day 6_00 Day 5_00 Day 4 00 Day 3 00 Day 2 00 Day 1_ Day 6_00 Day 5_00 Day 4_00 Day 3_00 Dy2~00_l Day 1_00 30°N _::“‘. _:‘:“ ““”.””,:, / More COId Surge3
A - o ‘ Imbalance effect >
ENSO: Air mass comes from IndoChina around 3 — 4km. Blumes flows Southeastwards of
La-nina: Less burning emissions. . Taiwan
. ; ) 10°N —p¢roves South China Sea (SCS)
Neutral: Moderate burning emissions. anticyclone?
Extreme ENSO: All airmass sank before reaching Taiwan.
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Conclusions

Model Settings and Performance

Model setur

WRF version 3.9.1; NCEP FNL lateral boundary « The BB and its emission control are important during both
Weather model T T ENSO and extreme ENSO years; ENSO is prone to create
Weather nudging Grid and observation nudging dry environment for burning to s_ustain, extreme ENSO
| 1st_ 31t Mar 2010. 2011. 2013. 2016 with 2010 years can transport more emission to LABS.
Period fire emission (max’burnir,lg) ’  Further effort will look into (1) the role of upwind weather
Gas & aerosol chem anomaly on the burning and (2) vertical lifting on the burning
CB05e51 + AEG (with agueous chemistry) site the vertical lifting and distribution of the plumes, by

mechanism calibrating the plume rise model.

Emission inventor MICS-ASIA 2010 .
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