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Fig.1 Counties of the study area
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Fig.2 Environmental factors of the study area(a. DEM, b. main rivers, c. LUCC, d. NDVI(Jan. to Mar.))
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Fig.3 Soil factors of the study area(a. soil type b. clay c. sand d. silt)
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Fig.4 Vegetation type of the study area
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Fig.6 Distribution of three main subtypes of snail in the study area



5 53]

TP A5l PHEERIE PR 0 R S R ORI 0 B 631

iR ZR I A BRI BT 1L B DX, AR e SR PG 1
STV 22 ] 1) Fr i oty ¥ LA K R B/
AR, A AR AL
3.2 HhIRINES A F T IRIE R 0E

A i B A5 DR X6 2 P TR T HER AT )5 e ok
B (R 1), e NS S ET IR TR A OC 1 M 3 PR 5
A ¥,3-10 H NDVI 4 PD fi #% K, H.3-10 A ND-
VI.7-9 J NDVI.DEM % [X - PD {H =[] JC & 35 2%
5+ ; DEM 5 /KI5 B8 2 8] PD {H 25 5% i 3% 5 it K
PR S HHEE R PDEE S B E . I 3-10 A
TATBHWE T 7-9 H MW 55 | DEM X B¢
AR TR A7 T AR W) e K 5 K R B | gk
RUXTHGZ M 3K AR R 32 /N, [RJ3E, 58 N
TR T8 W R G 1) b PRI PR v D i D
W Fr | - SRS AR L B 1 R S 5 T R
it 1-3 H AE R 55 S i K R TR 5 e
BN

BE AN SIS ET 88 T FRURE O B M B A5 R 7
(F2), Rk A R B B X e AN ET IR A
[T AS - R w2 i I w3 w3 R 4
X H R M B s HAR R P2 ma /N . kB A4 T

MR RET o, R L 1-3 ) NDVI 3 7K 65 25 45
PRI 1) 552 T g S 35 5 AR S B0 L i A 5 LAy
R RE MmN

Ly Fr PR S T I T AL b PR 5 PH 19 20 B
gE LRI (2 3), T 1L Fe AUET R/ A PR B 45 5 2%
AFEAEHE LA BT N R B . 3 AR . () e
T2 ARG 7, DEM -3 g g oA R 45
DR~ 5 Wi i 5 5 = bR FF R 7K DR 1 o LR M
K HAR TR/
3.3 HIRREE FHRERIEREA

2235k DRI 8 R AR S SR B R S AT , BERS
TETE I AE IR 7 7 v | et X TR o0 A 5
M) & 35 ) — S IR 7, A R EEFR R T o KU R
R AENEHE— 25 /T 25 458 7 PR 119 3 ‘R 28 AR 3 ]
(17 7K 95%) ; 38 HR I 5 W 43 B 45 A B2 R - 2
[ EAZ HAER . H 3 4 T, X 8g P AT WA T
FRORAS , 3801 3-10 J 1 7-9 J Al w7 26 AR 4K
HAT /RN F b BB (G ). 3-10 4 NDVI
F17-9 A NDVI, DEM Fil + 382 R 252 1 K 1 B
B UM ELE I, R A 5 DEM R BN
JEL A FIVER], PD(ANB)>PD(A)+PD(B) , |

F1 EARETES HHEXMBIRERF PDEHF

Tab.1 PD value ranking of environmental factors affecting distribution of the subtype inside embankments

L TRzt IR P K I PD{E (1 5 707)
AT ETIR R AR 3-10 5 NDVI 7-9 7 NDVI DEM* Sliw) Ve A
0.279 0.241 0.191 0.164 0.138
TR Wb ik Wi B Bk At 1-3 A NDVI
0.121 0.112 0.094 0.075 0.024

T AFRIR PR BN - PD R DX TARSEPREEIA T PD fE (R MK 95%)
2 BEAMNEYSTIE S T AE KR IMEE F PD EHEF

Tab.2 PD value ranking of environmental factors affecting distribution of the subtype outside embankments
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Tab.3 PD value ranking of environmental factors affecting distribution of the subtype in hilly areas
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Tab.4 Indicators and their suitable type/range for the
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Tab.5 Indicators and their suitable type/range for the
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Impact of environmental factors on snail distribution using
geographical detector model

TONG Laga?, XU Xinliang*, FU Ying“?, WEI FengHua’
(1. State Key Laboratory of Resources and Environmental Information Systems, Institute of Geographical Sciences and Natural
Resources Research, CAS, Beijing 100101, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Hubei Institute of Parasitic Diseases, Wuhan 430079, China)

Abstract: Schistosomiasis japonica is a parasitic disease that debilitates human bodies and greatly impedes so-
cioeconomic progress in endemic areas. It was widespread in southern China several decades ago and the dis-
ease prevention effort of the Chinese government and researchers achieved remarkable results in reducing infec-
tions. However, in recent year, the epidemic situation has worsened due to a series of changes in the natural envi-
ronment and socioeconomic conditions. As the only intermediate host of Schistosome, Oncomelania hupensis
plays an important role in the spread of this disease and its control is critical for the prevention and control of
Schistosome. Therefore, identifying the environmental factors that determine the distribution of the snail could
help predict the distribution and extent of snail breeding sites, obtain a macroscopic view on snail spreading
trend, and take effective measures to eliminate the snails. In this paper, we aim to determine key indictors that
could be used in remote sensing monitoring of Oncomelania hupensis breeding extent and density. Hubei Prov-
ince is one of the serious epidemic areas in China. Oncomelania hupensis here can be classified into three sub-
types: the subtype inside embankments, subtype outside embankments, and subtype in hilly areas, according to
the geographical environment of snail habitats. We take into account several environmental factors including ele-
vation, nearest distance to river (water), land use, soil and vegetation to analyze their influence on snail distribu-
tion. Geographical Detector Model used in this research is based on spatial variation analysis of the geographical
strata to assess the health risks in different environment. It contains four geographical detectors: factor detector
identifies which factors are responsible for the risk; ecological detector compares the relative importance of risk
factors; risk detector discloses where the high risk areas are; and interaction detector reveals whether the risk fac-
tors interact or lead to disease independently. The main procedures of our analysis are as follows: first, both snail
statistics and environmental data are collected and preprocessed with ArcGIS Desktop software; then the envi-
ronmental indicators that are strongly related to snail distribution are identified by the factor detector and ecolog-
ical detector; finally, favorable (suitable) type or range of each indicator as well as the reference factors that indi-
rectly influence the snails can be computed from the risk detector and interaction detector. It is found that for the
subtype inside embankments, vegetation coverage of epidemic season (March to October), especially July to
September, determines the extent of distribution, while high density areas are characterized by moderate silt con-
tent in soil texture, yellowish red soil and submerged paddy soil, high vegetation coverage in the first quarter of
the year. The subtype outsider embankments distributed mainly at lake beaches with high vegetation coverage,
while high vegetation coverage in the first quarter, reed and amur silver grass vegetation contributes to its abun-
dance. In hilly areas, there is no clear indicator for the extent of distribution of the subtype due to the relatively
complex environment, yet woodland and farmland close to river, waterlogged paddy soil as well as submerged
paddy soil are strongly related to high dense of the snails. This result is consistent with previous studies. The re-
sult and method of this research could provide scientific reference for policy makers and researchers to take effi-
cient measures to control snail prevalence.
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