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臺灣地區空氣品質

9月到隔年4月，容易發生高污染；
夏季空氣品質佳
對敏感族群不健康日數(AQI>100 

days )：
– 北部、竹苗：春季, 10 days/mn.
– 南部：秋冬季, ≥ 20 days/mn.
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數值實驗設計
 以中尺度模式進行3組動力降尺度，以CMIP5模式系集平均當
作初始及邊界條件

 數值實驗：2011─2015年(CTRL run)及2組暖化情境（2度、4度）
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Horizontal resolutions：10 km and 2 km 
Observational datasets ：
─ Central Weather Bureau (CWB) : hourly data
─ Taiwan Climate Change Projection and 

Information Platform (TCCIP) :  1-km resolution, 
daily data

─ Environmental Protection Administration (EPA) : 
hourly data
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數值實驗及觀測資料



模式驗證(I) 氣象場
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5 CWB stations SLP and 2m-T : 
R > 0.96, RMSE = 0.70 hPa and 1.62°C

— Pengchiayu：(background condition)
The R of 2m-RH, WS, and WD：0.75 – 0.84. 

— Urban (Taipei, Taichung, and Kaohsiung) and rural 
(Hualien) stations：
R of 2m-RH, WS, and WD ：0.6 – 0.8 

 Considering the good performance of the 
WRF model in depicting the present climate 
conditions during 2011–2015, we further 
applied the WRF model to project climate 
changes under different warming scenarios



模式驗證(II) 空氣品質
 EPA stations

—PM2.5：Sep – Apr 
RPM2.5 0.24 ~ 0.62 (0.50)

—O3 Mar – Apr , Sep – Oct 
RO3：0.61 ~ 0.78 (0.71)

6

0.6

0.65

0.7

0.75

0.8

0.2 0.3 0.4 0.5 0.6 0.7

R(
O

3)

R(PM2.5)

(a)

(b)

(c)



氣象場變化
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850hPa WS (m/s) 10m WS (m/s) mean 2m-RH (%) mean 2m-T (oC) Daily Rain (mm)

2m-Tmax (oC) 2m-Tmin (oC) PBLH (m) Rain ≥ 0.1 (mm) Rain < 1.0 (mm) Rain ≥ 200 (mm)

—10m wind: decreased in western coastal areas. 
—T2m max, min, mean: increased especially over the mountain areas. 
—Precipitation: 
fewer rainy days, 
more heavy rainy days

（2C暖化情境）



MAM JJA SON DJF
CTRL run

PM2.5(µg/m3)

PGW_2C - CTRL
PM2.5(µg/m3)

PGW_2C - CTRL
AQI(PM2.5)>100

PM2.5 & O3變化
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MAM JJA SON DJF
CTRL run
O3(ppb)
00-11Z

PGW_2C - CTRL
O3(ppb)

PGW_2C - CTRL
AQI(O3)>100



PM2.5 & O3變化
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 AQI > 100 days/yr：
—PM2.5(2C,4C) : +0.3%, -0.9%

—O3(2C,4C) : +33%, +75%

AQI(PM2.5) > 100 days/yr AQI(O3) > 100 days/yr
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東北季風事件變化



大氣擴散情況
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 Air Stagnation Index (ASI)
— Daily-mean near-surface (10-m) wind speeds < 4.0 m s−1

— Daily-mean 850 hPa wind speeds < 5 m s−1

— Daily-mean precipitation accumulation is <1 mm (i.e., a dry day)

 Ventilation index (VI)
VI =  PBLH  X   WS_meanPBLH (HGT < 500m)

AQI > 100 days

AQI > 100 days



PM2.5變化
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MAM JJA SON DJF
CTRL run

2C - CTRL

2C - CTRL
AQI(PM2.5)>100

 PM2.5 (HGT < 500m）
— Autumn：PBLH, low-level wind speed, precipitation (Dry day)

— Winter：PBLH, low-level wind speed

秋季
2C/4C

冬季
2C/4C



O3變化
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MAM JJA SON DJF
CTRL run

2C - CTRL

2C - CTRL
AQI(O3)>100

秋季
2C/4C

冬季
2C/4C

 O3 (HGT < 500m）
— Autumn：mid-level wind speed,

— Winter：low-level wind speed



小結
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 AQI > 100 days/yr：
— PM2.5(2C,4C) : +0.26%, -0.9%
— O3(2C,4C) : +33%, +75%

 More polluted days 
— Less NE events
— PM2.5

PBLH, precipitation (Dry day), low-
level wind speed

— O3

— Low- and mid-level wind speed, 
precipitation (Dry day)

AQI(PM2.5) > 100 days/yr AQI(O3) > 100 days/yr
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