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Tab. 1 The correlation coefficients of national arrivals and
weekly influenza A(HINI) 2009 case number in 2009

a2 JER ) LEESE Y piH
1 17 0. 048 9. 52E-01
2 18 0. 392 1. 85E-01
3 19 0. 703 2. 37E-03
4 20 0. 655 4. 34E-03
5 21 0. 556 5. 88E-03
6 22 0. 545 1. 04E-03
7 23 0. 543 6. 22E-04
8 24 0. 495 3. 99E-03
9 25 0. 502 2. 05E-04
10 26 0.429 1. 51E-03
11 27 0. 324 1. 67E-02
12 28 0. 460 2. 82E-04
13 29 0. 543 7. 23E-06
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Characterization of the Global Spatio-temporal Transmission of the
2009 Pandemic HIN1 Influenza

JIANG Zhiben'*, BAI Jianjun', CAI Jun', LI Ruiyun?, JIN Zhenyu*® and XU Bing®*
(1. College of Tourism and Environment , Shaanxi Normal University, Xi'an 710062, China;
2. College of Global Change and Earth System Science , Beijing Normal University, Beijing 100875, China;
3. School of Environment . Tsinghua University, Beijing 100084, China;
4. Center for Earth System Science, Tsinghua University, Beijing 100084, China;
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Abstract; In March of 2009, a novel swine-origin influenza AC(HIN1) virus was first discovered in Mexico
and quickly spread to over 200 countries in less than two years. However, limited research has been con-
ducted on the characterization of the global spatio-temporal transmission of the pandemic. Applying Ripley
s K function based on the spherical distances, we analyzed spatial pattern of the outbreaks of the HIN1
pandemic from March 15, 2009 to June 9, 2009. Compared with other type A influenza occurred during
2000 - 2008, the 2009 HIN1 influenza showed generally similar temporal trend, but marked difference
when we broke down the outbreak data of each country along the latitude. To look into the differences,
we further associated the number of weekly cases of the HIN1 influenza with national arrivals through
customs. Results show that the 2009 HINI1 influenza in early period was spatially clustered. The maxi-
mum value of the function L. was identical to that of the 65 global cities, within which 79 percent of the
outbreaks were distributed within a radius of 600 km. In addition, the correlation coefficients show that
the highest positive correlation (#=0. 7, p=. 002) between national arrivals and weekly influenza cases
lied in the 19" week. These findings suggest that global cities are the key nodes of the network which dis-
seminates international travels, hence the viruses in the early period of the pandemic. It was found that
the seasonal environmental factors also have impact on the influenza pandemic through applying time se-
ries analysis. Unexpectedly, some countries in the northern temperate zone reported more confirmed hu-
man cases in June and July when was thought not to be suitable for the transmission of the influenza. In
the meantime, the winter peaks of cases for the countries that lie to the north of the tropic of cancer are
clustered around the period between the 45" week and the 48® week, which is earlier than the common
type A influenza season. It might partially due to the lack of immunity among the population against the
pandemic ACHIN1)2009 virus.

Key words: 2009 HINI1; pandemic influenza; spatio-temporal distribution; Ripley’K function; global

transmission



