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Fig.4 Ma of HINI innuenza A space—time clusters in Shenzhen.
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Space-time Cluster Detection of Pandemic HIN1 Influenza A Using GIS

XU Min'?, CAO Chunxiang ', CHENG Jinquan®, WU Yongshen’, XIE Xu®, LI Xiaowen'
(1. State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing Applications, CAS, Beijing 100101, China;
2. Shenzhen Center for Disease Control and Prevention, Shenzhen 518020, China;
3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The influenza A (HIN1) pandemic was root in the gene mutation of swine, so it is also called “swine
influenza”. Since the introduction of the first case of HIN1 in China, the epidemic had been rapidly spreading o-
ver most provinces of the country in several months and would present a situation of large broken out. The paper
analyzed the pandemic HINI influenza A in Shenzhen, China during May 26, 2009 to November 15, 2009. The
data of cases rooted in the direct network reporting system for infectious diseases. First, the statistic cases were an-
alyzed according to gender, age and vocation of the sufferers, which shows that the age of sufferers is mainly clus-
tered in the rank of 10 — 20, more than half of the total cases, and the vocation which has the most infectors is
student. Then, temporal distribution in the unit of daily cases was analyzed. The morbidity had been in a relative
low level in the beginning 3 months. It suddenly increased rapidly in September and reached the peak on Septem-
ber 6th 2009. Thats because early September is the time that students got back to school, the mutual infect among
students led to the rapid increase of HINI influenza A cases. Finally, the data of cases was processed by GIS.
The sufferers”home addresses were selected as the basic units of geo-coding and google earth tool was used to find
the longitude and latitude of each sufferer. The retrospective space-time permutation scan statistic was employed to
detect the space-time clusters. The longest incubation period of 7 days was chosen as the maximum temporal clus-
ter size and the maximum spatial cluster size is defined 10 kilometers, approximately equal to the north-south dis-
tance of central Shenzhen city. The result shows that the space-time clusters of HIN1 influenza A in Shenzhen City
are mainly in the northern areas which border with Hong Kong during early September. The come-and-go between
Shenzhen and Hong Kong are very frequent, which caused that the epidemic in Hong Kong affect that in Shenzhen

a lot. Thus, the government should enhance the control of virus in the customs between Shenzhen and Hong Kong.

Key words: HINI influenza A; scan statistic; space-time cluster detection; GIS



