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Designing and Implementation of Climate Dynamic

Diagnosis and Analysis System

Zhang Zhengqiu Zhu Congwen Su Jingzhi Liu Bogi Jiang Ning Chen Haoming
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Abstract

Climate dynamic diagnosis and numerical simulation are important means to understand the rules of
climate variability and improve the service efficiency of short-term climate prediction and scientific decision-
making. However, the dynamic diagnosis technology based on climate simulation has not been widely used
in routine climate service, and almost no platforms can transform scientific research results into the use in
climate operation conveniently. Therefore, by integrating various technologies such as modern computer
communication protocols, visual editing and meteorological numerical simulation, Climate Dynamic Diag-
nosis and Analysis System (CDDAS) is developed, which can promote the dynamic diagnosis technology of
climate simulation to be more widely used in climate operation. The system has the features with opening
structure, high integration of diagnosis methods and high usability. Four functional modules are devel-
oped, including data management, climate dynamic diagnosis, multi-model numerical simulation and result
analysis. Also, an interactive controlling language is designed, which can provide an easy method for
user’s further development. In the system, a communication toll among local PC (personal computer) cli-
ent, remote server and supercomputer is built, which can be managed visually. Visual editing and manage-
ment functions are provided to users to edit or design the interactive operation interfaces between local ter-
minal and remote server, so as to provide online services according to their own needs. The script language
provided by the system can control the visual buttons on the operation interface, the cloud computing in re-
mote server and data network transmission, and it supports four arithmetic operations, logical judgment,
numerical circulation and other statements, integrates a variety of network communication protocols, and
provides a series of drawing, string processing, and window display control functions. Assisted program-
ming and a fine interface designing tool is also provided. The client of the system can help users to manage
interactive pages and graphics, and can make comparative analysis of climate diagnosis results. The system
lays a good foundation for the automation of dynamic climate diagnosis. In particular, the establishment of
multi-model numerical simulation module and the realization of visualization operation provide an effective
way for the dynamic diagnosis and numerical simulation of climate models to be used in climate operation
departments. At present, the system has been used in the national climate operation and scientific research
units, which has significantly improved the efficiency and convenience of climate operation in the diagnosis

of climate anomalies, climate prediction and climate decision-making services.

Key words: climate dynamic diagnosis; numerical simulation; visualization



