than 0.5 meters. The precision of matching multi-granularity services and different user’ needs is to properly granulate
the services according to different user requirements, and accurately match multi-granular emergency services with
different user needs, thus making the rescue more efficient and efficient.

4 INTEGRATED DISASTER REDUCTION INTELLIGENT SERVICES SYSTEM
CONSTRUCTION

Considering typical disaster scenarios and the comprehensive analysis of the whole process of disaster reduction,
including the prevention, the warning, the rescue and the reconstruction, the integrated disaster reduction information
intelligent service serving leadership decisions and rescue command is built up, and then we construct the Integrated
Disaster Reduction Intelligent Service System. The system mainly consists of disaster information management and
database construction, emergency events and perception, emergency information extraction and statistical analysis and
deduction, comprehensive disaster reduction, emergency model smart services and integrated disaster reduction to
demonstrate the application and so on six core modules, In addition, it also includes auxiliary function modules and
components such as emergency duty, preplan drill, comprehensive experiment, real-time road condition, WeChat
platform, common link, popular science publicity and system setting, etc. The main interface of the system is shown in
figure 3.

Figure 3 The integrated disaster reduction intelligent services system main interface.

Figure 4 Disaster information management and building module.
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Figure 5 Emergency location and sensing module.
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Figure 6 Emergency model analysis and inference module.

The main content of the integrated disaster reduction intelligent services system is as follows (as shown in figure 4-
figure 6). (1) The module of disaster information management and database construction contains basic information,
emergency thematic information, emergency historic information and related disaster information. Specifically, the
basic information contains population, economy, legal person, etc.The emergency historical information and relevant
information of Internet mining. By integrating all kinds of emergency information, Multi-level feature extraction and
multi-level correlation analysis are carried out. Finally, an emergency knowledge base is established. (2)The location
and sensing module of emergency events include the location of disaster events, the integration of the indoor and
outdoor areas of disaster, and the intervention of disaster site perception information, etc. The real-time positioning and
visualization of a 3D scene of personnel, vehicles and relief materials are accomplished. (3)The emergency information
extraction and statistics module mainly implements the extraction, integration, correlation and statistical analysis of all
kinds of disaster information within the scope of the disaster. (4)The emergency model analysis and deduction module
not only implement the general spatial analysis model, such as personnel evacuation, two-dimension path analysis,
earthwork calculation, spatial overlay analysis, and buffer analysis, etc. It also includes the professional emergency
disaster reduction model and two - dimensional analysis services of the typical disasters such as fire, earthquake, traffic
accident and geological disaster. (5)The integrated disaster reduction intelligent services module implements the
emergency rapid adaptive mapping services, the typical disaster knowledge mapping services, and the emergency
services delivery services, etc. The integrated comprehensive disaster reduction intelligent emergency plan can be
automatically generated. (6)The integrated disaster reduction demonstration application module mainly aims at the
multi-level demonstration application of national, department and local level. In view of different disaster
environments, new application forms such as the seamless connection of indoor and outdoor positioning, integration of



scene expression integration, personalized presentation of information content and active push of business functions are
accomplished.

5 CONCLUSION

In order to solve the current problems in the information construction of disaster prevention and reduction in our
country, such as individualized governance, low-level redundant construction, lack of sharing and integration of

information resources, etc. and the improvement of integrated disaster prevention and mitigation capabilities , and to

improve the comprehensive capability of disaster prevention and reduction. Through the breakthrough in high-precision
seamless positioning, emergency and rapid adaptive networking, multi-granularity spatial information fusion, dynamic
integration of disaster scenes and simulation integration expression, emergency rapid mapping, disaster model group
management, disaster reduction intelligent services technology, the dynamic simulation and analysis problems of
complex emergency scene and its evolution process are solved. This article gives an in-depth understanding of the top-

level design of comprehensive disaster reduction intelligence services , based on the summary of studies on

comprehensive intelligent disaster reduction services in recent years, the connotation and characteristics of
comprehensive disaster reduction intelligence services are systematically described, and the overall architecture of
comprehensive disaster reduction intelligence services is introduced, the technical content of comprehensive disaster
reduction intelligence services was systematically analyzed from the four levels of intelligence, comprehensiveness,
integration, and accuracy of disaster reduction services, at last, the construction of the integrated comprehensive disaster
reduction intelligence services platform was introduced to promote the in-depth development and application of
comprehensive disaster reduction intelligence services technology, and comprehensively improve the national
emergency disaster prevention and reduction capabilities.

ACKNOWLEDGMENTS

This work was supported by the National Key Research and Development Program of China (No. 2016 YFC0803101
and No. 2016 YFC0803108) and the Basic Research Fund of CASM ( No. 7771701).

REFERENCE
[1] Fan'Y D. Research on emergency spatial data sharing mechanism of major natural disasters [M]. SCICENE PRESS, 2014.
[2] Fan W C, Shan C C, et al. Public safety and emergency management [M]. SCICENE PRESS, 2017.

[3] ZhangY, He A P, et al. A bibliometric analysis of the characteristics and development trends of China's disaster economy
research [J]. Disaster science, 2016, 31(4):150-156.

[4] LiBJ, Yuan Y, et al. Research progress and countermeasures of Natural Disaster Emergency Management in China [J]. Journal
of Natural Disasters, 2014, 13(3):18-23.

[5] Zhang X X, Bi W W, et al. Disaster prevention and mitigation information Top-Level design research [J]. Chinese Journal of
Safety Science, 2015, 25(3):159-164.

[6] Annelli J F. The national incident management system: A multi-agency approach to emergency response in the United States of
America[J]. Revue scientifique et technique-Office international desépizooties, 2006, 25(1): 223.

[7] Faraj S, Xiao Y. Coordination in fast-response organizations[J]. Management science, 2006, 52(8): 1155-1169.

[8] Martinis S, Kersten J, Twele A. A fully automated TerraSAR-X based flood service[J]. ISPRS Journal of Photogrammetry and
Remote Sensing, 2015, 104: 203-212.

[9] Ajmar A, Boccardo P, Disabato F, et al. Rapid Mapping: geomatics role and research opportunities[J]. Rendiconti Lincei, 2015,
26(1): 63-73.

[10] Gasparini P, Manfredi G, Zschau J. Earthquake early warning systems[M]. Berlin: Springer, 2007.

[11] Allen R M, Gasparini P, Kamigaichi O, et al. The status of earthquake early warning around the world: An introductory
overview[J]. Seismological Research Letters, 2009, 80(5): 682-693.

[12] Jeon H I, Kim Y. BOP (beacon-only period) and beacon scheduling for MEU (mesh-enabled USN) devices[C]//Advanced
Communication Technology, The 9th International Conference on. IEEE, 2007, 2: 1139-1142.



[13] Jang M, Suh S T. U-city: new trends of urban planning in Korea based on pervasive and ubiquitous geotechnology and
geoinformation[C]//International Conference on Computational Science and Its Applications. Springer, Berlin, Heidelberg, 2010:
262-270.

[14] Yu H, Wang J, Wang B, Han H, Chang G. (2017) Generalized total Kalman filter algorithm of nonlinear dynamic errors-in-
variables model with application on indoor mobile robot positioning. Acta Geodaetica et Geophysica. DOI :10.1007/s40328-017-
0207-7.

[15] Liu M, Zhu J, Zhu Q, et al. Optimization of simulation and visualization analysis of dam-failure flood disaster for diverse
computing systems[J]. International Journal of Geographical Information Science, 2017, 31:1-16.

[16] Zhang H, Zhu J, Zhu Q, et al. A template-based knowledge reuse method for generating multitype 3D railway scenes[J].
International Journal of Digital Earth, 2017: 1-16.

[17] Qiu L, Du Z, Zhu Q, et al. An integrated flood management system based on linking environmental models and disaster-related
data[J]. Environmental Modelling & Software, 2017, 91: 111-126.

[18] Hofmann-Wellenhof B, Lichtenegger H, Wasle E. GNSS—global navigation satellite systems: GPS, GLONASS, Galileo, and
more[M]. Springer Science & Business Media, 2007.





