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Fig.2 Time — height plot of attenuated backscattering coefficient derived
from lidar at SACOL ( The red dots indicate the base and top height of cloud)
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Fig.3 The frequency of cloud base height at
SACOL from Dec. 2009 to Nov. 2011
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Study on Spatial Caculating Model of Surface Pressure

DENG Yanjun, ZHAO Zhuoxun, FU Xiaoping, LU Libing, TAN Jianghong

( Jingzhou Meteorological Bureau of Hubei Province, Jingzhou 434020, China)

Abstract : Considering the effects of dominant factors including the altitude and temperature on the earth surface air pressure, a distri-
bution model of earth surface air pressure is established based on the pressure — height equation in this paper. The coefficients of this
model are calibrated by using the measurement data from the ground meteorological stations and re — analyzed sea level air pressure
datasets of NCEP. The spatial distributions of monthly and daily average surface pressure on complicated terrain are simulated under
this model. A minor fitting error is obtained in this model with the empirical coefficients which are consistent with the theoretical value.
The measurement data from the ground meteorological stations are used to validate the simulation result. The validation absolute mean
error is about 1 hPa, which indicates the distribution model has good simulation performance. The spatial distributions of monthly and
daily average surface pressure in 2001, and 30 — year — mean monthly and daily average surface pressure from 1981 to 2010 in China
are mapped with the resolution of 1 km x 1 km under this model. The analysis of those distributions shows that the surface pressure of
China has a gradient of low to high from west to east. Through the whole year, the lowest pressure appears on the Qinghai — Tibet Plat-
eau in the winter while the highest appears in the eastern coastal areas in winter. The distribution gradient shows the combined effects
of the altitude and temperature upon the earth surface air pressure.

Key words: surface pressure; pressure — height equation; re — analyzed datasets of NCEP; distributed model

Study of Vertical Distribution of Cloud over Loess Plateau Based
on a Ground - based Lidar System

ZHOU Tian, HUANG Zhongwei, HUANG Jianping, LI Jiming, BI Jianrong, ZHANG Wu

(Key Laboratory for Semi — Arid Climate Change of the Ministry of Education, College of
Atmospheric Sciences, Lanzhou University, Lanzhou 730000, China)

Abstract : Knowledge of vertical structure of cloud is very important for studying globe climate change and rainfall enhancement. Sea-
sonal variation of vertical distribution of cloud geometrical properties, such as cloud base and cloud top height, cloud geometrical thick-
ness, single — layer and multi — layer, color ratio and depolarization ratio of cloud were analyzed based on continuous lidar measure-
ments from December 2009 to November 2011 at the Semi — Arid Climate and Environment Observatory of Lanzhou University
(SACOL). The results show that the cloud appears more than 34.9% below 2 km in spring, summer and autumn, and the frequency of
the opaque cloud is up to above 33.5% , but there is more cloud (35.1% ) above 4 —6 km in winter with a small amount of opaque
cloud (7.8% ). Unimodal distribution was found for color ratio and the peak value concentrated at the range of 1.8 —2.6 for all cloud.
But the depolarization ratio showed a bimodal distribution, furthermore, the depolarization ratio between 0.2 and 0.25 can be used to
distinguish ice cloud from water cloud for ground — based lidar in similar field of view. The height of convective boundary layer has an
impact on the vertical structure of cloud, the base height of boundary cloud increases with the height of boundary layer.

Key words: dual — wavelength polarization lidar; cloud vertical structure; color ratio; depolarization





