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ABSTRACT

The wind field and precipitable water vapor over the Tibetan Plateau are analyzed using the numerical
model WRF. The spatial and vertical distributions of the relevant meteorological factors are summarized,
providing evidence for selecting and further evaluating an astronomical site. This study serves as a further
demonstration towards astro-climate regionalization, and provides us with an essential database for an
astronomical site survey over the Tibetan Plateau.
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Figure 1. The spatial distribution of precipitable water vapor
over the Tibetan Plateau.

1. INTRODUCTION

The meteorological and terrain conditions are very com-
plicated over the Tibetan Plateau, and with its high alti-
tude, it’s very hard for people to measure meteorological
conditions, so we have employed the WRF meteorolog-
ical model. Different physics options and resolutions
for the WRF model have been investigated by compar-
ing the simulated results with weather station measure-
ments, in order to obtain the most suitable options over
the Tibetan Plateau. The wind field and precipitable
water vapor over the plateau are analysed using WRF
models with NCL reanalysis of the datasets of 2010, and
the wind field includes altitudes of 10m and 200hPa. To
analyze the vertical distributions of the factors, the Ali
site, which lies in the southwest of the plateau, has been
chosen for this work.
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Figure 2. The vertical distribution of precipitable water vapor
in Ali site.

2. EXPERIMENT DESIGN

In this work, the NCAR’s (National Center of Atmo-
sphere Research) WRF model has been used to simulate
meteorological parameters such as wind speed, wind di-
rection, and precipitable water vapor on different levels
from the ground to the top of the atmosphere. The
WRF domain is designed to work over 25-40◦N and
70-103◦E, including all the Tibetan Plateau. Initial
and boundary conditions for the large-scale atmospheric
fields are given by the 1◦×1◦ NCEP Global Final Anal-
ysis Datasets. Five experiments with different model
resolutions, microphysics and planetary boundary layer
options have been taken into account.

3. RESULTS AND CONCLUSIONS

Fig. 1 to Fig. 8 show the spatial and vertical distribu-
tions of precipitable water vapor and wind field of 2010.
According to Fig. 1, the calculated results show that the
mean yearly precipitable water vapor over most of the
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Figure 3. The spatial distribution of precipitable water vapor
in winter over the Tibetan Plateau.

Figure 4. The spatial distribution of the wind field at 10m
over the Tibetan Plateau.

Tibetan Plateau is below 5mm, and in the southwest of
the plateau the precipitable water vapor is the lowest,
around 3mm; and in the east of the plateau the value
is mainly between 5 and 10mm. From the vertical dis-
tribution of the Ali site, according to Fig. 2, the precip-
itable water vapor is mainly at levels of 5000-12000m.
As for the seasonal variations, in summer its value is
the highest, and in winter it’s the lowest, Fig. 3 gives
the distribution of precipitable water vapor in January,
representing winter.

Figure 4 shows the spatial distribution of the wind
field at the 10m level. At this level, the wind speed over
the plateau is mainly around 5m/s. In the north and
east of the plateau, the wind speed is low, mostly lower
than 5m/s; in the middle of the plateau the wind is
mainly a west wind and the wind speed is nearly 5m/s;
in the west part there is mainly a southwest wind, in the
northeast part there is mainly a northwest wind, and in
the southeast part there is mainly a southwest wind, and
the values of wind speed are the lowest, less than 3m/s.
For the seasonal variations, the wind speed is smaller in
summer and larger in winter and spring. Figure 5 gives
the distribution of the wind field in winter.

According to Fig. 6, at the 200hPa level, the wind
speed is high, around 20m/s, and is mainly a west wind
on the plateau. For the seasonal variations, in winter
and spring there’s mainly a west wind, and in summer
there’s mainly a southwest wind in the middle and west

Figure 5. The spatial distribution of the wind field at 10m in
winter over the Tibetan Plateau.

Figure 6. The spatial distribution of wind field at 200hPa over
the Tibetan Plateau.

of the plateau, while the east of the plateau is mainly a
northwest wind. Fig. 7 shows the distribution of wind
speeds in winter.

From the vertical distribution of wind speed at the
Ali site, according to Fig.8, in winter the wind speed
is the highest; higher than 4m/s; followed by spring, in
summer the wind speed is the lowest; lower than 2m/s.
At altitudes of 10000 to 15000m, the wind speed in each
month is highest.
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Figure 7. The spatial distribution of wind field at 200hPa in
winter over the Tibetan Plateau.
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Figure 8. The vertical distribution of wind speed at the Ali
site.


