Haze Episode Assessment

Episode Name: Asian dust episode

Episode Characteristics:

Aerosol Composition at affected sites:

During the Asian dust episode, fine soil contributes more than ~40% to the PM2.5 mass concentration, and dust components (fine soil and coarse mass) are the major contributors to the aerosol light extinction, with a contribution of more than ~ 40%. The following table summarizes the elemental ratios during the two big Asian dust episodes and the average of the whole IMPROVE network during the year 2001. The ratio of coarse mass to fine soil is relatively low (< 3) during the Asian dust episode. The rations of Al/Si, Ca/Si, Fe/Si and Ti/Si are relatively constant, with values of approximately 0.5, 0.3, 0.3 and 0.03, respectively. The ratio of K to Fe is about 0.5, lower than the value of 0.6 for the local dust, but higher than the value reported for the African dust. 
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4/16/2001

Worst Case Day Sites-45

Average

0.50

0.32

0.31

0.03

0.51

1.61

Standard Deviation

0.05

0.07

0.03

0.00

0.06

0.72

4/29/1998

Worst Case Day Sites-17

Average

0.52

0.25

0.29

0.03

0.59

2.11

Standard Deviation

0.06

0.03

0.04

0.01

0.07

0.94

Year 2001

Whole Network

Average 

0.21

0.28

0.27

0.04

0.91

6.23


Spatial scale, regionality and seasonality:

Asian dust may cause haze in a large area and last several days depending on the regional and local weather conditions in the United States. Usually, dust elements dominate the aerosol light extinction in the whole western United States during the Asian dust episode. The dust cloud may also move to the Eastern U.S. and influence some of the eastern sites, although the influence is usually much smaller in both spatial scale and loading. Most of the Asian dust episodes happen in the spring during the Month of March to May. 

Frequency and duration:

The predominant Asian dust episode occurs about 1-3 times per year, and its influence may last several days to about a week depending largely on the local and regional climate conditions.  

Dates of good Examples:

4/29/1998, 4/16/2001

Relationship to Meteorological Conditions:

The origin of the Asian dust usually associated with low pressure system in the Gobi desert region of Mongolia and northwest China, which result in high wind speed and vertical velocity. Once elevated to the troposphere, Asian dust can move fast along the zonal wind distribution due to the jet streak, which is usually associated with the upper low pressure trough / cut-ff low and surface low pressure system (low formed by a strong cyclonic vortex) over northeast China and north Korea. Under ridge of high pressure, large-scale deposition of dust from troposphere to the boundary layer may happen and result in elevated aerosol concentrations. 10-13 day back trajectory and satellite images can be used to track the long-range transport of the dust from Asian to the United States.

Source Attribution Evidence:

The desert regions in Mongolia and China, especially Gobi desert in Northwest China, are important sources of mineral aerosols. Given suitable weather conditions, dust can be lifted from the dry surface of the Asian Gobi desert region and transported to the United States in about 7-10 days. Extremely high aerosol loadings dominated by dust components are observed in Northern China and Korea during the episode. 
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		Date		Sites				Al/Si		Ca/Si		Fe/Si		Ti/Si		K/Fe		CM/Soil

		4/16/01		Worst Case Day Sites-45		Average		0.50		0.32		0.31		0.03		0.51		1.61

						Standard Deviation		0.05		0.07		0.03		0.00		0.06		0.72

		4/29/98		Worst Case Day Sites-17		Average		0.52		0.25		0.29		0.03		0.59		2.11

						Standard Deviation		0.06		0.03		0.04		0.01		0.07		0.94

		Year 2001		Whole Network		Average		0.21		0.28		0.27		0.04		0.91		6.23

		Year 1998		Whole Network		Average		0.40		0.29		0.28		0.05		1.09		13.02
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