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Sensitivity of local weather to different vegetation schemes using meso-scale
model (MMS5)
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Abstract: Vegetation plays an important role in land-air interaction. Physically based modeling is an important tool for studying
the feedback processes of vegetation to atmosphere. However, it is hard for us to study the effect of different land use on local
environments using general climate models (GCMs) and regional climate models (RegCMs) owing to their low resolutions.
Meso-scale models have advantages of high resolution, so, coupled with the land surface model, they can be employed to
simulate the effect of real vegetation scheme to local weather. In this paper, we use MM5V3 to investigate the sensitivity of
local rainfall and environmental conditions to two different vegetation development schemes in northern Shaanxi Province. The
domain for simulation is located at (104.02~ 113.58°E , 33.93 ~ 41.48°N), centering at (37.8°N, 108. 8°E), with 9km
horizontal resolution. The vertical atmosphere is divided to 23 levels. Time step is 30s. We adopt the reanalysis data from

National Centers for Environmental Prediction (NCEP) as the larger scale background weather field. Results indicate that

973 (2003ccc01500) 5 (2001D10) 5 (2002K04-G14) ;
(1999-003)
:2003-05-04 :2004-04-10
(1969~), s s . . E-mail:gjx01@sina. com

Foundation item: National ‘973’Fundamental Pre-research Program (No. 2003ccc01500), Shaanxi provincial science fund project (No.
2001D10), Shaanxi provincial advanced tech. project (No. 2002K04-G14) and the tech. program from ecological office of Shaanxi Province (No.
1999-03)

Received date:2003-05-04; Accepted date:2004-04-10

Biography : GUO Jian-Xia, Ph. D. candidate, mainly engaged in eco-climate. E-mail : gjx01 @sina. com



1366 24

improving the vegetation of northern Shaanxi may shift the local rainbelt northward, increase local precipitation, prolong the
rainfall process, which would be good for alleviating the local drought and enlarging the life-form’s living space. Furthermore,
it can also decrease the surface runoff. and clear the water resource of the Yellow River by holding back the quicksand, which
flowing with surface runoff. It is showed that the local environmental conditions would occur some changes accordingly, such
as increasing air moisture . air temperature and soil temperature; and decreasing surface temperature and soil moisture, but the
soil moisture has showed the increasing tend in the long term. Our research shows that different vegetation schemes may lead
to almost uniform variation except for some difference of quantities. The larger the vegetation variation scale is, the more
notable these influences are.

Key words: vegetation; ecological development scheme; lLoess plateau of northern Shaanxi; summer rainfall; numerical
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