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Fig. 1 Domain of the triple nested model (a) and the topography of nesting structure of grid 3(b)
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Table 1 Model configuration of nesting structure of 3 grids
LA AR KP4 B mf [8] 25 4 [ 3
e T%%Z 5 5 i . -
1 36.08, 103.8 40X 30 15 30 9915
2 36. 08, 103.8 42X 32 5 10 9915
3 36.08, 103.8 68 X 50 1 2 9915
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tions of near-surface winds, temperature gradients, and mix-

Numerical Simulation of Local Circulation in Valley City
in Winter Using RAMS Model

LI Jiang-lin'™®, CHEN Yu-chun', LU Shi-hua’, LI Wan-li', CHEN Lei-hua'™?
(1. Laboratory for Climate Environment and Disasters of Western China, Cold and Arid Regions Environmental and Engineering
Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China; 2. Graduate School of the Chinese Academy of
Sciences, Beijing 100049, China; 3. Lanzhou Central Meteorological Observatory, Lanzhou 730020, China)

Abstract: The characteristics of local circulation in valley city were simulated using the mesoscale nu-
merical model RAMS developed by Colorado State University and the MRC/ASTER and triple-nested sim-
ulation method. The results are as follows: (1) Wind direction near the ground of the Lanzhou city is main
from east to west, and the wind speed is relatively larger more in the narrow area between the eastern and
western city. In the eastern and western center of the valley city have large areas of the static wind zone;
near the surface wind in the valley city of Lanzhou is convergence in the winter night, and during the day is
a divergence flow. By the effect of the urban heat island circulation, the daytime heat island circulation in-
hibiting the valley breeze circulation, increased night-time mountain breeze circulation, and the velocity of
the mountain breeze at night is larger than the velocity of the valley breeze in the daytime. (2) During the
day, there is downdraft above the Lanzhou city and the valley between the mountains. It's mainly due to
the terrain effect and the heating effect of mountain peak, At night, there is updraft above the Lanzhou
city and the valley between the mountains. It's mainly due to the terrain effect which makes mountain
breeze circulation in the night, while there is strong inverse temperature in exist above the Lanzhou city
and the valley between mountains which restrain the updraft of the air in the winter night. (3) Around
13:00, the divergence gradually weakened from the near surface to 400 m heights above the Lanzhou city,
then it turned into convergence at the heights of 510 m; the convergence gradually weakened from the
near surface to 400 m heights above the Gaolan mountain, then it turned into divergence at the heights of
510 m. Around 01:00, the convergence gradually weakened from the near surface to 400 m heights above
the Lanzhou city and was strongest at the height of 400 m, and then it gradually weakened from 400 m to
510 m heights; the divergence gradually weakened from the near surface to 220 m height, then it turned in-
to convergence at the heights of 400 m. The convergence gradually enhanced from 400 to 510 m heights a-

bove Gaolan mountain,

Key words: Lanzhou area; RAMS model; Local circulation; Numerical simulation



