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A Retrospective Analysis of Tiger Case Reports
Based on GIS Technology
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Abstract: Diseases represent a significant threat to the survival of tigers (Panthera tigris). Many previous
studies have linked the emergence of the diseases to socio-economic, environmental and ecological factors,
but none of these studies specifically analyzed the relationship between these factors and tiger case reports.
This study used Excel software to make statistics and present the classification statistics of tiger case reports
in the world (Table 1), as well as time-dependent change (Fig. 4, 5). The Poisson regression of SPSS software
was used to analyze correlation between case reports’ number and time quantitatively. ArcGIS software was
used to present the geographical distribution of tiger case reports worldwide (Fig. 1) and in China (Fig. 2).
Furthermore, this study used ArcGIS software to open the spatial interpolation database derived from the
‘Resource and Environment Data Cloud Platform’ which is created by Chinese Academy of Sciences. The

properties of grids where tiger distribute in China (Taiwan Province, Hong Kong and Macao special
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administrative regions were not counted) were export to an excel sheet, including whether the grid was tiger

case reports positive, the population interpolation of the grid, the precipitation interpolation of the grid, and

the air temperature interpolation of this grid. The logistic regression model in SPSS was used to quantify the

association’s strength among grids where tiger case reports occurred and factors hypothesized. The response

variable (yes, no) was whether the grids occurred tiger case reports. Candidate variables to fit the prediction

were population, precipitation and air temperature. The result of analysis confirms that there is a significant

positive correlation between tiger case reports and demographic factor (Table 2), suggesting that we should

pay more attention to the prevention of tiger diseases in areas with high population density (Fig. 3). This study

provides a basis for building a model to predict regions where new tiger diseases are most likely to occur.

Key words: Retrospective analysis; Risk factors; Tiger case report; Visualization; Geographic information

system, GIS
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Table 1 Classification statistics of pathogens from tiger

i SRR

Pathogen class

LU ES

Pathogen type

40 Bacteria
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RHRRARG . BAEER . ARIEAT I

Bacillus anthracis, Burkholderia mallei, Clostridium perfringens, Salmonella, Citrobacter freundii, Proteus, Escherichia coli,
Klebsiella Pneumoniae, Pasteurella, Mycobacterium bovis, Mycobacterium avium, Sreptococcus, Helicobacter pylori,
Saphylococcus, Eugonic Fermenter-4, Corynebacterium pyogenes, Shigella flexneri, Yersinia pseudotuberculosis,

Edwardsi€ella, Necrobacillosis

AN WS SN RIEHRE. B R MR R BRI EE 5 M. AR, LWL

Protoparvovirus, Feline herpesvirus, Suid herpesvirus, Canine distemper virus, Influenza virus, Feline calicivirus, Parainfluenza

virus 5, Hepatitis E virus, Encephalomyocarditis virus, Coronaviridae, Feline Immunodeficiency virus, Rabies virus
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R R TR MR T . TR
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Histoplasmosis capsulati, Coccidioides, Microsporum canis, Pythium insidiosum

AL Parasite JMIZLHL. HridE. i H HL Cytauxzoon felis, Sarcoptes scabiei, Physaloptera praeputialis
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Fig. 1 Global richness map of the tiger cases reports’ geographic distribution from 1909 to 2019
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Fig.2 Chinese richness map of the tiger cases reports’ geographic distribution from 1909 to 2019

2.3 o E VS BRI G AR A A R
HF RN OIEE R (B0, AW
Mot 7 H X s, JRENL T A
TG AR ST N AR B (RS N
BAHRRGIRE) SRR (MEKAD.
BEKEMSR) ZIAIREER R EIX=H
MRHIBRER T, RN DR S R KL
BHit ERRER, HAE N Z R, 8
TR R AR (R 2, & 3D,
2.4 RINEIBESHRIEIAR R AT
B 1970 SELIR, 5E B 9 B KA g
. BT 2004 EE USSR E S bE b # K

(Thornley 2004), &I T — AN B &
B (B 4>, 12 FyAks R 2 4 4 Bk B A P
B SR A S, P 2 R A 9R%
Z (FHAR$CH 0.056, P<0.01).

H 1909 4 LA, K ATE A [ (1 5 0 ] 50
TH 272 5. 6F 2004 FEFEHLKEE H I /RIER] 220
Y3 R IS RE S HEAT HS VRO # B i 2
IR B, Uik R ATIL 25.9%, Hd 28 Rf
e R e AV il 298 5 (R A4S 20100, X —
FHAESEATL KA 2004 FA I —ANEH
VM (B 5). 12 AR R 24 A L e 9 R
P W B 5 I TA) AR DG, A R 3 R A



4 1 YU ESE: HET GIS AN FE w6 14 18] B 43 #r + 497 -

x2 RRARESAO, BKE. SERHELE
Table 2 The correlation between the occurrence of tiger case reports’ and

population, precipitation, or air temperature

P 511 S 95.0% B K 1
=& @Z PR 2 £ HA H Hi P FAd b The 95.0% confidence interval of
Regression  Standard Wald  Degreeof b bability  Odd ratio regression coefficient
coefficient error freedom
TFR Lower B Upper
A1 Population 0.001 0.000 12.435 1 0.000 1.001 1.001 1.002
R /K & Precipitation 0.000 0.001 0.515 1 0.473 1.000 0.998 1.001
S Air temperature -0.025 0.055 0.201 1 0.654 0.976 0.875 1.087
i 4 Constant - 1.255 0.480 6.824 1 0.009 0.285
r ] Pl
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Fig. 3 Relative risk distribution of tiger case reports’ occurence in China
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PR 1909-2019 SE2IRIR I HiE 4
Appendix Global tiger cases data set from 1909 to 2019
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