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Numerical study on Relationship between
Long term variation of Asian Dust Storm and Climate factors
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To clarify the climate factors affecting inter-annual variation of dust storm, we simulate Asian dust
transport over the springtime of 33-year with a regional-scale dust transport model. We found that dust
emission was strongly correlated with Asian Polar Mid-latitude Index (APMI) and Arctic Oscillation (AO)
in March. In April, dust emission was correlated with Far Eastern Zonal Index (Fezi). We also found that
the dust transport path was shifted to southward (35°N) in La Nifia year, while the dust transport path
shifted to northward (40°-55°N) in El Nifio year. These were explained by large scale variation of westerly

jet.
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Fig.1 Simulation domain. Gray color region in figure
are used to compare model results with SYNOP
observation data.
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Fig.2 Comparison of modeled dust days with observed
dust phenomena (Dust storm;DS, Blowing dust;BD,
Floating dust;FD) for four station in China in
spring (March and April) from 1972 to 2004.
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Fig.3 Comparison of modeled dust days with observed dust
days in Korea and Japan in spring (March and
April) from 1972 to 2004.
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Fig4 Time variations of modeled anomaly for
temperature (°C), relative humidity (%) and strong
wind frequency (SWF) in surface layer at Gobi
desert region (March and April).
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Table 1 Description of climate indices.

Indices Description
A | Asian Polar Mid-latitude | Difference of 500hPa Geopotential height anomalies between 50°N and
Index (APMI) 80°N averaged from 90°E to 130°E.

Positive — Geopotential height of mid-latitude is exceeded.
Negative — Geopotential height of North pole is exceeded.

Polar Vortex Index (PVI)

Sum of 500hPa geopotential height anomalies at 70°N and at 80°N
averaged from 90°E to 170°E.

Positive—Flow out of cold air.

Nagative— Storage of cold air.

Far Eastern Zonal Index
(Fezi)

Difference of 500hPa Geopotential height anomalies between 30°N and
50°N averaged from 90°E to 130°E.

Positive — Zonal flow is predominant.

Negative—Meridional flow is predominant.

B | Arctic Oscillation (AO)

The leading Empirical Orthogonal Function of Sea Level Pressure
poleward of 20°N.

Southern Oscillation Index
(SOD

Difference of Standardized Sea Level Pressure between Tahiti and
Darwin.

Pacific Decadal Oscillation

(PDO)

The leading principal component of monthly SST anomalies in the North
Pacific Ocean.
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Table 2 Correlation coefficient between modeled dust emission over Gobi desert and climate indices.

PVI APMI Fezi AO SOI PDO
Dust Emission (March) | 0.453* | -0.561* 0.387 -0.421" 0.329 | -0.158
Dust Emission (April) -0.033 -0.218 0.624* -0.252 0.156 0.185
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Fig.6 Correlation of modeled dust emission (g/m2) over Gobi desert with (a) APMI in March and (b) Fezi in April from
1972 to 2004. El Nifio event is marked with black circles and La Nina event is marked with gray circles.
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