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The Numerical Simulation Study

with Three Dimensional Electrification Model
Sun Anping 00000
(Qinghai Province Weather Modificateon Office,Xining 810000)
Yan Muhong 00000
(Lanzhou Institute of Plateau Atmospheric Physics,Lanzhou 730000)
Huang Meiyuan 0O O0O00
(Institute of Atmospheric Physics,Beijing 100029)

Abstract

The numerical storm electrification model used in this study is a modified version of the
IAP (Institute of Atmospheric Physics, CAS) three-dimensional, time-dependent, dual —
parameters model. Modifications to the model include the coupling of the electrical processes
with the model dynamics and microphysics. Electrical processes include a full treatment of
small ions with attachment to 6 classes of hydrometeors, the ability to simulate charge
transfer by inductive and noninductive mechanisms,the lightning discharge process. With this
model, case simulation of the July 19 CCOPE is undertaken and compared with the
observation to verify the model code. The simulation shows that,remarkable agreement with
the observation both qualitatively and ,to a more limited degree,quantitatively. The overall
electrical structure of the cloud, as deduced from the measurement, is reproduced in the
model.

Key Words: Storm  Electrification Coupling.
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The Numerical Simulation Study
with Three Dimensional Electrification Model II.
Preliminary Simulation Verification

Sun Anping0 0000
(Qinghai Province Weather Modification Office,Xining . 810000)
Yan Muhong 0 0 O 0O
(Lanzhou Institute of Plateau Atmospheric Physics,Lanzhou 730000)
Huang Meiyuand O O O O
(Institute of Atmospheric Physics,Beijing 100029)

Abstract

In this investigation we compare the results of the three-dimensional dynamical-

electrified model simulation of the July 19 Cooperative Convective Precipitation Experiment

(CCOPE) case study cloud against the actual observations with respect to the cloud’s

electrical characteristics,as deduced from the data of two aircrafts. It is found that the 3D

model reproduced the basic microphysical ,charge and electric field structure of the cloud on

a time scale similar to that observed. The comparability of the modeled and observed values

of the field strength and charge within the thunderstorm is directly related to the proximity

of the aircraft to the main active core of the cloud. The character of the some microphysics

appears to be well modeled,at least at the time of observation,as if some values simulated are

little high than that observed. Finally,a few problems related to the model are advanced and

discussed.

Keywords: Thunderstorm Electrification mechanisms Verification
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The Numerical Simulation of Hail Cloud
over Plateau——The role of Ice-phase

Microphysics Processes
Sun Anping] 0 0 O (M Li Lungél O O 0 M Dang Jimingd 0000
Yang Zhaoming 00000
(Qinghai Province Weather Modification Office’, Xining 810000)
and Huang MeiyuanO0 OO 00O
(Institute of Atmospheric Physics ,Beijing 100029)

Abstract

In this investigation,the role of ice-phase microphysics are numerically discussed with
3D storm cloud model. The results show that these processes related to ice-phase usually play
an important role in strong convective cloud and influence the evolution of cloud and the
growth of all kinds of precipitation particles. Ice phase microphysics not only often increase
the cloud life time and precipitation amount, but also promote precipitation efficiency, the
maximum upwind speed as well. Furthermore ,other characteristics are also analysed.

Key Words:Hail cloud Ice-phase microphysics processes Numerical simulation
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The Introduce of Global Positioning System and
the Application of GPS to Control of Airplane Artificial
Precipitation Stimulation in Qinghai Province

Yang YU O O Oand DeliGeer (0O O 0O O O
(Qinghai Meteorological Bureau . Xining 810001)

Abstract
Basic development and work principium of GPS were described. Work precision is
influenced by selective availability (SA) policy of the USA Government. After the basic
knowledge of GPS, to summarize the application of GPS Control of Airplane Artificial
Precipitation stimulation in Qinghai province
Key Words: GPS, weather modification, application, artificial precipitation stimulation,

Qinghai Province
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A STUDY OF HAIL EMBRYO
Zhao Shixiong 00000

(Meteorological Institute of Qinghai Province, Xining 810001)

Abstract

In this article a definition of hail embryo is proposed, and the possible errors of
judgement of the embryo due to the limitation of the method of slice test or of appearance
discrimination are discussed. Based on observations of 7 hail-storms on Qinghai Plateau in
which 269 stones are collected and tested with 1500 photos taken, the author has analyzed
different kinds of embryos on the plateau, showing the existence of multi-grain graupel
embryo, and proving that hail embryo in the highland is mainly graupel, amounting to 84 %,
15% of which is multi-grain graupel; and 4% of hail embryo is frozen-drop. The author has
also analyzed the crystal size and isotopic deuterium in discussing the condition of the
development of the graupel embryo at a temperature of —13C to —25°C within the altitude
of 7000 to 9000 meters above sea level. It is found that at a higher level multi-grain graupel
develops quicker than the normal graupel.

Key Words: Hail, Embryo, Definition
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THE ISOTOPIC STUDY OF 5 HAILSTONES
ON THE PLATEAU

Zhao Shixiong 0 0000

(Meteorological Research Institute of Qinghai Province,Xining 810001)

Abstract

The deuterium ., crystal structures of 5 hailstones from two severe storms have been
examined. Hailstones fell in Qinghai area, on 23 July 1983 and 6 August 1983. Placing an
absolute temperature scale against the deuterium values were discussed. The deuterium
concentration on 23 July had values ranging from —65. 8%,~ —76. 6%, and on 6 August had
— 6. 1%~ —58. 6%, these corresponded to the hailstones at ambient temperatures about —
18 ~ — 23C (altitude 7.7~ 8.6km), and — 1.3~ — 27C(5.4~9.0km). The type of
embryos in the hailstones was conical graupel. The deuterium values indicated that the
graupel embryos were formed at temperature —16.8~19.6C (on 23 July) and —11.8~
20C (on 6 August). It is found that hailstones grew at middle or upper part of the cloud,
the hailstones grew continually in the updraft on 23 July and the hailstones were in up and
down motions on 6 August. In this paper, the updraft was calculated by the two methods
and hailstone trajectories were discussed.

Key Words : Plateau , Hailstone, Isotopic
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The Decision System of Weather Modification

in Qinghai Province
DeliGeer OO QOOO0O
(Qinghai Meteorological Bureau, Xining 810001)

Abstract
The computer decision system about artificial precipitation stimulation and hail
suppression was developed by use of the routine meteorological data, satellite image and
radar data. The system, can give the optimization about veriety of factors, such as the
weather system in favor of seeding operation, the target cloud system, the operation time
and height selection and so on. The system programming structure and the features of the
subsystems were described.

Key Words: Weather modification Software decision System.
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