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Correlation Analysis of GNSS ZTD and PM, ; Concentration in China

WANG Yong', HAO Zhenhang', REN Dong' and ZHAN Wei’

(1. Tianjin Chengjian University School of Geology and Geomatics, Tianjin 300384, China;
2. First Crustal Monitoring and Application Center, China Earthquake Adminisiration, Tianjin 300180, China)

Abstract: According to the high correlation between GNSS zenith tropospheric delay (ZTD) and precipitable
water vapor (PWV) , the Crustal Movement Observation Network of China (CMONOC) is taken as an example to
study the correlation between GNSS ZTD and PM, 5 concentration in China. Based on the comparisons of GNSS
ZTD and PM, 5 concentrations from December 2015 to February 2016, it is found that there are positive correlations
between GNSS ZTD and PM, 5 concentration in Northeast China, North China, Central China, part of Northwest
China and part of Southwest China. While there are negative correlations in east China and south China, part of
northwest China and southwest China. According to the analysis of precipitation and wind velocity during the same
period, it was found that precipitation and wind velocity are shown significant influence on the correlation between
GNSS ZTD and PM, 5 concentration. In the regions of positive correlation of GNSS ZTD and PM, 5 concentration,
the change of GNSS ZTD is positively corresponding to the change of PM, s concentration.

Key words: GNSS; ZTD; PM, ; correlation; China mainland
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Structure Survivability Evolution Analysis of Long Distance Water
Conveyance Network under Sequential Attack

ZHENG Xiazhong' >, WANG Fei’, CHEN Shu" > and HE Junmei' *

(1. Hubei Key Laboratory of Construction and Management in Hydropower Engineering, China Three Gorges
University , Yichang 443002, China; 2 College of Hydraulic & Environmental Engineering ,
China Three Gorges University, Yichang 443002, China)

Abstract: To explore survivability evolution law of long distance water conveyance system under the deliberate
attack , the evolution simulation model is constructed based on the graph theory and the theory of complex network.
The long distance water delivery network is established according to its composition, the sequential attack way is
determined by analyzing the characteristics of the node and edge attacked; the node clustering coefficient is calcu-
lated and the node betweenness centrality is insured to describe the destruction of the node, and use it as the selec-
tion criteria of Sequential attack target node. The survivability and key node degree of water network are defined on
the basis of water conveyance system efficiency of node attack; Finally, a simulation example is given and the re-
sults are as follows; Sequential attack path from the center to the edge of the network, the network survivability is
gradually reduced until the network paralysis under the deliberate attack; The whole water conveyance network key
nodes is 65, 39, 50, 38 which has greatest impact on system survivability and should focus on monitoring and opti-
mization. This method can provide theoretical guidance for the analysis of the long distance water resources protec-
tion and emergency surveillance system

Key words: survivability; sequential attack; complex network; water conveyance structure; long distance

water conveyance system



