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The Program of Global Character Research of Solar—Terrestrial. System in
22nd Solar Cycle in China, an Overview®

Wenrui Hu (383C%) @ Bairong Zhang (FRHH)Q
and Daren Lu (Bi&{Z)

The Program on Global Character Research of Solar—Terrestrial System in the 22nd
Solar Cycle (22 Max) have been carnied out since 1987 in the Chinese Academy of Sciences.
The coherent observations and measurements of solar physical, space physical and geo-sci-
ences’s equipments and facilities are well coordinated to study the cause and effect relation-
ships in the period of an important solar flare event. In the present paper, an overview of
the program is given.
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Numerical Simulatior: of B'enard Convection in a Closed Rectangle
(D—Two—Dimensional Case

Yang Shuowen(HHX) Zhou Xivji(B%EX) and Yang Peicai(#34)®

In the paper,a finite differential numerical model is proposcd for Benard convection in
a non—shippery closed rectangle. By this model, we have discussed the hifurcation character-
istics of two—dimensional Benard convection when Prandtl number 1s 1. The computed re-
sults show that if the Rayleigh number Raz>1.75% 10°, the Benard convection is unsieady
and irregular,and that in the transient region of flow pattern, the changing rate of the
Nusselt sumber Nu to Ra, d1gNu / digRa, is rather smaller than that in the non—transient
region. Morcover, in the paper, we have analysed the relation between the shrinking rate of
the phase flow and each term in the governing equations of Benard convection. And
further, we have developed a new method 1o calculate the pressure gradient.

OBLERLEARBRERERTRSTUGEN, 19914F11A25H.
OELEAEBRSHARERTREWLL, 19915£114254.,
@Scieace ia China{Series B) Vol.34, No.6, June 1991.
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Numerical Simulation of Benard Convection in a Closed Rectangle
(I )—Three—Dimensional Case

Yang Shuowen(#®X) Zhou Xiuji(fA%FR) and Yang Peicai(fiF 1)@

In the paper, numerical simulation is performed for Benard convection in a closed
three—dimensional rectangle with non—slippery bound. Numerical results show that when
Rayleigh number Ra {3.6 x 10*, Benard convection is steady, and when Ra>>3.6 x 10° it
is unsteady and irregular. The cross sections and correlation coefficieats of various fields
are studied, and it is found that the external correlation scales of flow decrease as Ra in-
creases when Ra>>7.5 x 10, Moreover, statistical analyses show that the Taylor inner scales
{Av, i4v and so0 on) also decrease as Ra increases, and that the changing rates of 4, and
Ago with height are very different to each other in the vicinity of upper and lower bounds,
Furthermore, statistical analyses show that the computed Nusselt number Nu is close to the
lower limit of many experimental values, and in the transient region of flow patiern
digNu / digRa is relatively greater than that in other region. In addition, other statistical
quantities of the fields of temperature, velocity and vorticity are also computed and dis-
cussed,

Application of MEM Spectral Estimation to MU Radar Observation
LiWei (22 H) LuDaren (Bik{0)9®

Preliminary results of the wind velocity estimation using the Maximum Entropy
Method(MEM)to MU radar observation data sets are preseated. The comparison of the
results from the periodogram method and the MEM shows that the MEM estimation is re-
liable, and has higher accuracy, resolution and detectability than the estimation from
periodogram method. The high accuracy power spectrum obtained by the MEM is very
useful to studying the atmospheric turbulence structure. However, the MEM needs the
longer computing time for obtaining the high accuracy spectrum.Particularly,the estimation
of MEM will bring serious deviation at lower signal—to—noise ratio,

(DScience in China (Sericz B) Vol.34, No.7, Juiy 1991.

DActa Meteorologica Sinica Vol 5, No.3,1991.

@ Shoichire Fukao,Mamoru Yamamoto, Toshitaka Tsuda and Susumu Kato Radio Atmospheric Sci-
ence Canter, Kyoto University,Uji,Kyoto Japan.
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Remote Sensing of Rainfall Parameters by Laser Scintillation
Correlation—Experiment and Analysis®

Wang Kaixiang (EFF$) Lu Daren {B3%{")

Remote sensing of rainfall parameters—rainfail rate and size distribution—by
raindrop—induced laser beam scintillation is a new kind of precipitation mcasurement tech-
nique. This paper presented the primary field experiment results based on the theory and
numerical simulations by Wu and Lu(1984,1985)and Lu and Wu(1984). Rainfall rate and
size distribution were deduced from observations of laser beam scintillation and compared
with those of the fiiter—~paper sampling method. Qualitative analysis of the experiment er-
ror was also given here, All the work showed that the theory is applicable, and under prap-
er experiment conditions, remote sensing of rainfall parameters by laser scintillation corre-
lation is an advanced and accurate technique.

Atmospheric Electric Field Observation Relating to Solaractivities at
Zhongshan Station Antarctica®

Daren Lu (Bik{) Ling Zhang (3 Z)

Based on one year abservation of atmospheric electric field at Zhong —Shan Station,
Antarctica in 1990, analysis were made on the relationship between the characteristics and
variation of atmospheric electric field and solar actitvtics and related terrestrial phenomena.
Comparison was also made for Antarctica observation and middlelatitute observation of
atmospheric electric field.

The Investigation of Rainfall Measurement with Combined Microwave
Radar—Radiometer System®

Liu Jinli (X$BFF) etal
Based on our early results about the principle and retrieval method of rainfall

measurement deduced from radar echo power and microwave brightness temperature,here
we will discuss this scheme in more detail about the wavelength selection, scanning consid-

(DActa Meteorologica Sinica Vol 3, No. 3, 1991.
@XX TUGG Assembiy Aug. 1991, Vienna.
@XX UGG Asscmbly Aug. 1991, Vienna,
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eration, capability of rainfall measurements with the ground—based radar—radiometer sys-
tem. For spaceborne rainfail remote sensing aumerical simulation and some primary obser-
vation for conceptual validation will be given with observed precipitation pattern.

Combined Investigation of Cloud System and Their Radiative Effects over
Northern China with Ground—Based Observation and AVHRR Data®

Daren Lu (83%5{") etal

To understand cloud, aerosol and their radiative effects on climate in more detail, dur-
ing the whole month of November of 1989, an international ECLIPS (Experimental Cloud
Lidar Pilot Study) related field obscrvation were conducted over Beijing with a series of
ground—based instruments, including lidar, solar pyranometer and pyheliometer, IR
pyranometer, narrow~beam IR radiometer, rawinsonde and surface observation of me-
teorological parameters and visual observation of cloud and weather phenomena.

In this paper, a composite analysis will be given by using field observation data and
simultancous NOAA / AVHRR data to illustrate the following topics:

1.Cloud structure {base,top,and optical depth) relating to radiation observation both
from space and ground.

2./Subvisible’ cloud and related radiative effects.

3.Boundary layer acrosol, suspended aerosol layer and related radiative effects.

4 Consideration of retrieving atmospheric optical depth over land with AVHRR data.

NOAA / AVHRR ¥255t38 85 A EX BB ERINS
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