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Abstract An improved IAP integrated dust-storm prediction system (IAPS2 0) has been developed at the Insti-
tute of Atmospheric Physics (IAP) , Chinese Academy of Sciences, through the coupling of the latest version of me-
- scale meteorological model (MM5V3 7) with a physical based wind eroson model. The main improvement of
IAPS 2 0 over the origina IAP dust-storm prediction system (IAPS 1 0) is the substitution of OSU Oregon Sate
University land surface model with the improved Noah land surface model within MM5. Both versons of 1AP dust-
storm prediction system (IAPS2 0 and IAPS 1 0) have all been employed to smulate the two typical dust-storm
episodes occurred in North China during April 2002 Verification results show that the smulated dust-affected re-
gions by IAPS2 0 agree quite well with the observation, however , the dust-affected regions smulated by IAPS 1 0
are generally broader than the observation Further analyss suggests that with the better representation of land sur-
face processes, the smulation of il moisture by IAPS 2 0 have been sgnificantly improved, and this may lead to
the improvement in smulating the threshold friction velocity , which is the key parameter for surface dust emisson In
summary , with the incorporation of more advanced land surface modd (Noah) , the improved IAP dust- storm prediction
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system (IAPS2 0) shows better capability in Smulating the spring-time dust- sorm activities over north part of China

Key words dust storm, dust emission mechanism, land surface model , numerical smulation
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Table 1 Differences of parameterization of physical processes between Noah and OSU land surface model

osu
OSU L SM

Reference

No. 3
1 Noeah OSU
Noah

Physcal Processes Noah L SM
Frozen soil physcs Yes
Fractional snow cover Yes
Timevarying snow density Yes
Roughness length calculation over snow covered area

Yes
Heat flux Under snow pack
Snow a bedo calculation
New soil thermal conductivity

. . . Yes

Vegetation reduction of thermal condition

Yes

Rooting depth dependent on vegetation types

New

New

New

No

No

No

Oold

No
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Oold

No

No

Koren et al. [%7]
Koren et . [*7]
Koren et al. [17]
F. Chen et al. [18]
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Rohinson and Kukla. [2]
Peters-Lidard et al. 2]

Peters-Lidard et al. [2]

Peters-Lidard et al. [?]

2

Table 2 The category of soil particles in the dust model

Particle Sze Category/l m Name Main Emisson Mechanisms Directly Transport
d<2 Cay Aerodynamic lift Yes
2<d=11 Tiny dust Sdltation bombardment Yes
1l1<d<22 Mid dust Aqggregates disntegration Yes
22< d<52 Large dust Sight emisson No
52<d<90 Tiny Sand Sight emisson No
90< d< 125 Mid Sand Sight emisson No
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Fig 5 Distribution of averaged dust depostion during 5- 9 April 2002, as smulated by the improved IAP dust-storm prediction system
(IAPS2 0) (with shaded areasindicting the dust-affected regions)
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