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*Corresponding author, E-mail: carlo@g.ncu.edu.tw

» Taiwan is located on the southeast side of the Eurasian Plate, which is affected by the
seasonal monsoon. The Siberian/continental High leads the environmental wind field of
Taiwan into Northeast winds from Winter to Spring.

» The northeast wind and surrounding circulation lead the southwest side of Taiwan to be a
low-wind zone. Pollutants, no matter from long-range transport from an outer country or
local emissions, are easily stuck in this area and lead to severe air quality issues as a result.

[SLP, AOD] mean field: Feb 15 — Mar 31, 2024 MOE PM, , yearly data during the northeasterly wind during 2020 - 2024
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Figure 1. Northeast wind and surrounding circulation. 15N LA, M ) 1 0.1 : :
110E 115E Figure 3. 5-year average concentration of PM, . from February

The arrows color: (Blue) Main line of Northeast wind; (Light blue)
Branch line of Northeast wind; (Red) Mid-level Southern wind;
(Yellow) Low-level Land-sea breeze.

to March in 2020 to 2024 under the condition of Northeast

Figure 2. Average of AOD, wind flow, and
wind. The red bars represent the Top 3 polluted cities.

sea-level pressure during KPEx by MERRA-2.

r- - - - ------------ - """ -""--""-"-""-"---—----r-- - r - I
L Kao-Ping Experiment — KPEx-2024 |
Vertical Profil G d-based R te S i . . . . .
BT T T e Ty T ] g . > To elucidate the relationship between local emissions and long-
" | S | ' range transport from biomass burning, the Kao-Ping Experiment
| (KPEx-2024) was conducted in southern Taiwan as a downwind
receptor of the 7-SEAS 2024 international field campaign.
» The regional ground network observations including 7 AERONET
_ sites, 2 MPLNET sites, 2 Doppler wind lidars, more than 20 AQ
] [ Seckaround s e 2 stations, and a high-altitude background station at Mt. Lulin. In
@ Sounding site | ] [® th:;_;EITWind L idar ~{ : ._ .
SO Moo i N OO | oo e — N e — N 1 the meantime, KPEx-2024 also support and cooperate on NASA
Figure 4. The dense network of KPEx-2024 field campaign. ASIA-AQ ﬂlght observation experlment'
Comparison of AOD and PM, . Land-sea Breeze
- 14 S lA\lferlalgtl-:- dliurlnall trel-ndl dllll'irllg Il(PIEx-|20|24| - * (a) ll)Mlz.sl = Xiaoliugiu -+ Linyuan -~ Wani C Mode of wind observed by Wind Lidar during KPEx
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D1.2 12 — ZM sof 3= \\\
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§ | § " Hour (LT) . . . . . . .
Eo:z Zo"o:z Figure 7. The diurnal hourly average trend of (a) PBLH retrieve Flgure 5. Diurnal tr.end of (a) .PMZ_S and (b) WD at |sland. (XIaO!IUQIu, blue line), coa§tal
o 0 by MPL; (b) MOE PM, . at coastal site (Kaohsiung) and inland (Linyuan, purple line), and inland (Wanluan, green line) sites. (c) Mode of wind
0.2 0.2 site (Wanluan). direction in Kaohsiung by Doppler wind lidar.
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Wanluan MOE PM2 5 (ng m'3) Kaohsiung MOE PM2 5 (ng m'3)

Figure 6. The comparison between (a) MODIS and > Comparison Of AOD and PMZ.S

AERONET AOD; (b) AERONET AOD and PM, . ; and the

comparison between AERONET AOD and PM, at (c) « MODIS AOD and AERONET AOD show a highly correlated relationship with r equal to 0.78.

Wanluan; (d) Kaohsiung during KPEx-2024.

* When the vertical structure has low development at the coastal area or the low wind
speed at the inland area, AOD and surface PM,. show a nearly highly correlated
relationship.

» Land-sea Breeze

* The change of PM, . and wind direction from island, coastal, and inland sites shows a clear
land-sea breeze affection to the concentration of pollutants changed.

* The sea breeze brings the clean oceanic aerosols and leads the concentration of PM, . to
decrease in the daytime.
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