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Schistosomiasis is a water-borne parasitic disease distributed worldwide, and schistosomiasis japonica is prevalent in the

People’s Republic of China, the Philippines, and a few regions of Indonesia. Although significant achievements have been

obtained in these endemic countries, great challenges still exist to reach the elimination of schistosomiasis japonica, as

the occurrence of flooding can lead to several adverse consequences on the prevalence of schistosomiasis.
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1. Introduction

Flooding is one of the major natural disasters that has brought tremendous losses to mankind in the last century by

disrupting social growth and economic development . The World Meteorological Organization reported that floods

have caused 58,700 deaths and economic losses of nearly USD 115 billion over the past 50 years . In recent decades,

flooding occurred more frequently than before due to climate change and urbanization . A study developed an integrated

multivariate trend-frequency analysis (IMTFA) approach to assess climate extremes under global warming. A significant

wetting and warming trend was found in Central Asia during the period of 1881–2018, and the warming trend significantly

affected the intensities and frequencies of extreme precipitations in most regions of Central Asia . In addition, several

studies reported increasing trends in flood discharges in western Europe in the past five decades , including a 44%

increase in the occurrence of extreme flood discharges . Similar trends in the magnitude and frequency of flooding were

also found in Brazil . During 1903–2015, a significant fivefold increase in flood frequency in Amazonia is observable,

from roughly one flood every 20 years during the first half of the 20th century to one flood every four years from the 2000s

onward . A review analyzed the floods in East China during 1984–2010 and reported a statistically significant increase of

77.4% in the flood cases per decade . Although infrastructures have been strengthened in recent years to decrease the

impacts of flooding, two catastrophic floods occurred along the Yangtze River basin in China in 2016 and 2020 . The

flood in 2020 resulted in 142 deaths/missing cases and a direct economic loss of around 116 billion RMB (~16.5 billion

USD), though this is much better than the similarly destructive flood in 1998 due to the development construction of large-

scale water conservancy projects on the Yangtze River’s mainstream and its tributaries .

Except deaths and economic losses, flooding can also increase the transmission risk of infectious diseases . After

flooding, traumatic injury, exposure to contaminated environment, poor hygiene, inadequate sanitation, and the lack of

access to clean water would increase host vulnerability to various communicable diseases, such as bacterial diarrheal

illnesses, cholera, hepatitis A virus infections, cryptosporidiosis, vector-borne diseases, and water-borne diseases 

. Being a water-borne disease, the transmission of schistosomiasis japonica is also affected by flooding from

the aspects of human beings, animal hosts, and environmental health .

2. The Impact of Flooding on Schistosomiasis japonica in Human Beings

The occurrence of flooding will change the behavior of human beings and increase the intensity of water contact.

Residents in rural areas could suffer from worse consequences because mostly they are nearer to the rivers than

residents in the cities. Currently, most published studies of the flood-impact on water contact are carried out in China.

Therefore, taking evidence from China for example, there are three reasons for the increase in water contact. First,

flooding damages the embankments and people who previously live inside the embankments are directly exposed to the

large amount of water that may contain schistosome cercariae. In the past 30 years, several catastrophic floods occurred

along the Yangtze River basin in China. During the destructive flood in 1991, 14 endemic counties of schistosomiasis

japonica in Hubei province were inundated, with more than 200 embankments collapsed and more than nine million of the

population exposed to the contaminated waterbody . Second, risk of water contact comes with various specific flood-

related activities, such as flood rescue and self-relieved measures . These activities could provide an extra chance of

water contact and lead to an extra risk of infection, because people will not take these actions in usual years without
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flooding. During the flood in 1998 in China, over eight million people were exposed to the flood water , and nearly

150,000 soldiers and civilians participated in the flood fighting and rescue . These soldiers and civilians were not

supposed to be exposed to the fecal contaminated water in normal and dry years. Third, other human behaviors also

change as a result of flooding and the frequency and duration of water contact alter. Evidence revealed that the major

pattern of water contact during flooding was daily life contact in adult females, and swimming and paddling in adult males

and children under 18 years old . Certain individuals may attend some water-related recreational activities during

flooding because the water body is enlarged by flooding. It should be noted that some amusement activities, such as

swimming and fishing in the unknown wild open water, will increase infection risk, since flooding could even carry infected

snails or cercariae to previous non-endemic areas of schistosomiasis. Thus, under the condition of higher intensity of

water contact, the incidence risk of schistosomiasis will rise. Research reported that, compared with the control group,

people in the case group of schistosomiasis had a higher frequency, longer accumulating time, and larger body contact

surface area of the water contact .

In addition to the higher level of water contact, the dwelling environment and sanitation conditions of the local residents in

the flood plains can be greatly influenced by flooding, which is also associated with increased infection risk. The damage

to water and sanitation infrastructures during flooding may lead to the disruption of sewage disposal, poor standards of

hygiene, poor nutrition, and negligible sanitation, which provide suitable conditions for the transmission of infectious

diseases . The lack of basic hygiene and sanitation and population displacement will also carry out the outbreak of

water-borne and vector-borne diseases, such as schistosomiasis . Inadequate feces management will lead to the

discharge of feces containing schistosome eggs into the environment. Due to the lack of access to clean water, the

victims of flooding are more likely to contact the contaminated water with cercariae.

More water contact leads to the increase in the prevalence of schistosomiasis. A study explored that the average number

of acute cases in flood years was 2.8 folds higher than in other non-flood years . The acute cases in Anhui  and

Hubei  provinces increased by 61.73% and 43.90%, from 81 and 246 cases in 1997 to 131 and 354 cases in 1998,

respectively, after the catastrophic flood in 1998. In addition, increases in the prevalence of schistosomiasis were also

observed in Anhui, Hubei, Jiangxi, and Hunan provinces in 1999 after the 1998 flood . Along with the

development of the sanitation and health facilities and the improvement of the natural disaster emergency responses,

there was no research reporting acute infection cases or cases with positive stool test results after the similar catastrophic

flood in China in 2016, but an increasing trend was detected in the positive rate of indirect hemagglutination assay (IHA).

The positive IHA rate of local residents in 26 national surveillance sites in Jiangxi province rose from 4.72% in 2016 to

5.58% in 2017 . Similar positive association between rainfall and higher prevalence is also observed in the Visayas, the

Philippines, whereas the relationship is negative in Mindanao with different topography . This is a hint that the impact of

flooding on the prevalence can be inverse when adjusting the topography factor. Future studies should explore the

reasons of association between lower rainfall and higher prevalence in certain areas, which may provide critical evidence

for policy makers targeting world-wide elimination of schistosomiasis. Besides, more evidence is needed to fill up the gap

to identify the current status of threats of schistosomiasis transmission caused by flooding in the past 20 years.

3. The Impact of Flooding on Schistosomiasis japonica in Animals

Similar to humans, the risk of schistosome infection in animals is on the rise with the occurrence of flooding. There are

over 40 mammalian species serving as the reservoir hosts of S. japonicum, with bovines being the most important . In

flood plains, vegetation may change in terms of community structure, population size and phenology . For domestic

animals, they can be attracted by the vegetation on marshlands and riverbanks, because the grass is lush under the effect

of flooding. Moreover, flood water can be contaminated by feces carrying eggs, and then the potentially contaminated

flood water will invade grazing areas alongside the embankments due to the damage to barns. In the meantime, feces are

also more likely to be excreted into flood water in grazing areas. These two factors will together lead to the increase in

exposure risk for the animals. Consistent with the trend in human prevalence of schistosomiasis, the prevalence among

the cattle in four counties in Hubei province increased about 1.68 folds in 1999 after the catastrophic flood in 1998 . For

wild animals, heavy rainfall encourages wild grass production which supports the growing of outdoor wild animal

populations, such as rodents, and the flooding forces the animals from their burrows into closer areas with human beings

due to the growing population and the losses of previous natural habitats . The potentially infected wild animals will

carry the worm to areas where schistosomiasis had been under control or even to previously non-endemic areas, and

further expand the scope of the distribution of reservoir hosts. Few studies have focused on the infection of S. japonicum
in wild animals. Future research could investigate the infection status among wild animals and explore the impacts of

flooding on them to fill this gap and provide evidence for developing emergency responses to control schistosomiasis after

flooding, although the investigation is fairly tough to carry out. Besides, it is hard to identify the time frame for zoonotic
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transmission during flooding. More specifically, previously infected animals, especially wild animals which are difficult to

manage, could excrete feces into the flood water and the water will become contaminated. Furthermore, the fecal

contaminated water will carry the parasite to infect snails and shed cercariae to infect healthy animals which contact the

water during flooding. Thus, in response to this reciprocal causation of animal infection and fecal contamination,

interventions should focus both on the management of animals and the treatment of the water.

4. The Impact of Flooding on Environmental Health Specifically for
Oncomelania hupensis

Flooding will change the ecological environment. Water conservancy (dams, river embankments, channels, levees, etc.)

and sanitary facilities can be damaged by severe floods. The damage of sanitary facilities may lead to a higher risk of

fecal contamination. The main impact of flooding on the environment is the change in the density and distribution of O.
hupensis since the snail is the crucial link in the life cycle of S. japonicum . Without the existence of O. hupensis, the

transmission of schistosomiasis will be interrupted successfully. This is the reason why snail control is crucial for

schistosomiasis elimination .

The density of O. hupensis could be influenced by flooding, through the impact on development, reproduction, and ability

to survive under the condition of submergence . On the short-term individual level, continuous rainfall and the

subsequent flooding facilitate the establishment of snail colonies on vegetation . During rainfall and flooding, the egg

production of the snails significantly increases, with one female producing on average two eggs in five days . Yang et

al. reviewed the data between 1995–2002 in Hunan province of China, and claimed that the annual rainfall, days of daily

rainfall greater than 0.1 mm, and the days inundated with water (favorable for 2 to 7 months) were significantly associated

with the reproduction of O. hupensis . On the long-term population level, there is a trend of the pattern of snail density

in certain local snail habitats . Several studies reported that the rate of the frames with living snails fell in the first two

years after flooding and then rose quickly from the third year . The decrease in the first two years can be explained

as due to the considerable deaths of adult snails  and the limited capacity of developing and hatching for snail eggs 

under the condition of submergence. However, some adult snails can survive through a period of natural drowning and

young snails developed well under the drowning condition . This may be the reason for the subsequent increasing

trend from the third year after flooding. A study reviewed the annual snail survey in Jiangsu province in China from 1998 to

2003 and reported similar trends in the rate of the frames with infected snails, the snail infection rate, and the density of

infected snails . This provides an explanation for the higher risk of schistosomiasis transmission with a higher density of

total living snails.

The influence is also demonstrated in the active and passive diffusion of the snails for the following expanded snail

habitats. When flooding occurs, the snails drown, climb trees, and passively float down rivers . Along with the side-weir

flow after the flood discharge, the snails stay in the places where flow velocity is small, such as the vortex areas . New

decent potential habitats develop with the mud deposition due to the flood flow and the snails can actively and slowly

move to neighboring new habitats. These active and passive dispersals can result in the enlargement of previous snail

habitats, the emergence of new snail habitats, and the rebound in previously snail eliminated areas . During the period

from 1979 to 2000, the re-emerging and newly discovered snail habitats in the flooding years accounted for up to 5.8%

and 10.1% of the total snail habitats in the Yangtze River valley and were 2.6 and 2.7 times larger than the areas in years

with normal hydrologic conditions, respectively . After the 2016 catastrophic flood in China, the re-emerging and the

newly discovered snail habitat areas in Anhui province were 1375 hm  and 1288 hm , respectively . It should be noted

that snail dispersal often presents as a retardation effect of flooding, since snails in the new habitats may not reproduce to

a large amount that could be easily found by snail surveys and surveillance in one or two years after flooding.

References

1. Kumar, P.; Debele, S.E.; Sahani, J.; Aragao, L.; Barisani, F.; Basu, B.; Bucchignani, E.; Charizopoulos, N.; Di Sabatino,
S.; Domeneghetti, A.; et al. Towards an operationalisation of nature-based solutions for natural hazards. Sci. Total
Environ. 2020, 731, 138855.

2. Okaka, F.O.; Odhiambo, B.D.O. Relationship between flooding and out break of infectious diseasesin Kenya: A review
of the literature. J. Environ. Public Health 2018, 2018, 5452938.

3. Tanoue, M.; Hirabayashi, Y.; Ikeuchi, H. Global-scale river flood vulnerability in the last 50 years. Sci. Rep. 2016, 6,
36021.

4. World Meteorological Organization. Water-Related Hazards Dominate Disasters in the Past 50 Years. Available online:
https://public.wmo.int/en/media/press-release/water-related-hazards-dominate-disasters-past-50-years (accessed on

[42]

[43]

[44]

[38]

[45]

[46]

[47]

[29][48]

[49] [50]

[49]

[48]

[51]

[52]

[43]

[29]

2 2 [53]



26 August 2021).

5. Liu, Y.R.; Li, Y.P.; Yang, X.; Huang, G.H.; Li, Y.F. Development of an integrated multivariate trend-frequency analysis
method: Spatial-temporal characteristics of climate extremes under global warming for Central Asia. Environ. Res.
2021, 195, 110859.

6. Bloschl, G.; Hall, J.; Viglione, A.; Perdigao, R.A.P.; Parajka, J.; Merz, B.; Lun, D.; Arheimer, B.; Aronica, G.T.; Bilibashi,
A.; et al. Changing climate both increases and decreases European river floods. Nature 2019, 573, 108–111.

7. Berghuijs, W.R.; Aalbers, E.E.; Larsen, J.R.; Trancoso, R.; Woods, R.A. Recent changes in extreme floods across
multiple continents. Environ. Res. Lett. 2017, 12, 114035.

8. Bartiko, D.; Oliveira, D.Y.; Bonumá, N.B.; Chaffe, P.L.B. Spatial and seasonal patterns of flood change across Brazil.
Hydrol. Sci. J. 2019, 64, 1071–1079.

9. Barichivich, J.; Gloor, E.; Peylin, P.; Brienen, R.J.W.; Schöngart, J.; Espinoza, J.C.; Pattnayak, K.C. Recent
intensification of Amazon flooding extremes driven by strengthened Walker circulation. Sci. Adv. 2018, 4, eaat8785.

10. Shi, J.; Cui, L.; Tian, Z. Spatial and temporal distribution and trend in flood and drought disasters in East China.
Environ. Res. 2020, 185, 109406.

11. Wei, K.; Ouyang, C.; Duan, H.; Li, Y.; Chen, M.; Ma, J.; An, H.; Zhou, S. Reflections on the catastrophic 2020 Yangtze
River basin flooding in southern China. Innovation 2020, 1, 100038.

12. Zhang, N.; Song, D.; Zhang, J.; Liao, W.; Miao, K.; Zhong, S.; Lin, S.; Hajat, S.; Yang, L.; Huang, C. The impact of the
2016 flood event in Anhui Province, China on infectious diarrhea disease: An interrupted time-series study. Environ. Int.
2019, 127, 801–809.

13. Rossati, A. Global warming and its health impact. Int. J. Occup. Environ. Med. 2017, 8, 7–20.

14. Zinsstag, J.; Crump, L.; Schelling, E.; Hattendorf, J.; Maidane, Y.O.; Ali, K.O.; Muhummed, A.; Umer, A.A.; Aliyi, F.;
Nooh, F.; et al. Climate change and One Health. FEMS Microbiol. Lett. 2018, 365, fny085.

15. Liang, S.Y.; Messenger, N. Infectious diseases after hydrologic disasters. Emerg. Med. Clin. N. Am. 2018, 36, 835–851.

16. Soneja, S.; Jiang, C.; Romeo Upperman, C.; Murtugudde, R.; Mitchell, C.S.; Blythe, D.; Sapkota, A.R.; Sapkota, A.
Extreme precipitation events and increased risk of campylobacteriosis in Maryland, U.S.A. Environ. Res. 2016, 149,
216–221.

17. Gertler, M.; Durr, M.; Renner, P.; Poppert, S.; Askar, M.; Breidenbach, J.; Frank, C.; Preussel, K.; Schielke, A.; Werber,
D.; et al. Outbreak of Cryptosporidium hominis following river flooding in the city of Halle (Saale), Germany, August
2013. BMC Infect. Dis. 2015, 15, 88.

18. Brown, L.; Murray, V. Examining the relationship between infectious diseases and flooding in Europe: A systematic
literature review and summary of possible public health interventions. Disaster Health 2013, 1, 117–127.

19. Ahern, M.; Kovats, R.S.; Wilkinson, P.; Few, R.; Matthies, F. Global health impacts of floods: Epidemiologic evidence.
Epidemiol. Rev. 2005, 27, 36–46.

20. Zhang, S. Flood disasters and schistosomiasis control. Chin. J. Schistosomiasis Control 2020, 32, 522–525. (In
Chinese)

21. Disaster Relief and Disease Prevention Investigation Team Of the Ministry of Health. The impact of the catastrophic
flood on the prevalence of schistosomiasis in Hunan and Hubei provinces. Chin. J. Schistosomiasis Control 1991, 3,
253. (In Chinese)

22. Cao, C.; Li, S.; Zhou, X. Impact of schistosomiasis transmission by catastrophic flood damage and emergency
response in China. Chin. J. Schistosomiasis Control 2016, 28, 618–623. (In Chinese)

23. Guo, J. National progress of schistosomiasis control in 1998. Chin. J. Schistosomiasis Control 1999, 11, 129–131. (In
Chinese)

24. Zhang, S.; Lin, D.; Hu, F. The current endemic status of schistosomiasis in Poyang Lake region in China: A review of
achievement for the celebration of the 50th anniversary of the founding of PRC. Chin. J. Schistosomiasis Control 1999,
11, 196–198. (In Chinese)

25. Yang, M.; Tan, H.; Zhou, Y.; Tang, G.; Li, P.; Yun, C.; Xu, X. Quantitative study on human water contact during disaster
year in endemic region of schistosomiasis japonica. Chin. J. Schistosomiasis Control 2002, 14, 109–114. (In Chinese)

26. Shokri, A.; Sabzevari, S.; Hashemi, S.A. Impacts of flood on health of Iranian population: Infectious diseases with an
emphasis on parasitic infections. Parasite Epidemiol. Control 2020, 9, e00144.

27. Gautam, O.P.; Paudel, Y.V.K.P.; Dhimal, M.; Curtis, V. Water, sanitation, and hygiene interventions: An urgent
requirement in post-flood Nepal. Lancet Infect. Dis. 2017, 17, 1118–1119.



28. Cissé, G. Food-borne and water-borne diseases under climate change in low- and middle-income countries: Further
efforts needed for reducing environmental health exposure risks. Acta Trop. 2019, 194, 181–188.

29. Wu, X.H.; Zhang, S.Q.; Xu, X.J.; Huang, Y.X.; Steinmann, P.; Utzinger, J.; Wang, T.P.; Xu, J.; Zheng, J.; Zhou, X.N.
Effect of floods on the transmission of schistosomiasis in the Yangtze River valley, People’s Republic of China.
Parasitol. Int. 2008, 57, 271–276.

30. Ge, J.; Zhang, S.; Wang, T.; Zhang, G.; Tao, C.; Lv, D.; Wang, Q.; Wu, W. Effects of flood on the prevalence of
schistosomiasis in Anhui province in 1998. J. Trop. Dis. Parasitol. 2004, 2, 131–134. (In Chinese)

31. Chen, W.; Yang, X.; Huang, X.; Zhang, Y.; Cai, S.; Liu, J.; Fu, Y.; Li, S. Influence of flood in 1998 on schistosomiasis
epidemic. Chin. J. Schistosomiasis Control 2000, 12, 202–205. (In Chinese)

32. McManus, D.P.; Dunne, D.W.; Sacko, M.; Utzinger, J.; Vennervald, B.J.; Zhou, X.N. Schistosomiasis. Nat. Rev. Dis
Primers 2018, 4, 13.

33. Chen, H.; Lin, D.; Zhang, S.; Hu, F.; Ning, A.; Zeng, X.; Hu, G.; Xie, Z. Studies on the influence of flood disaster on
schistosomiasis transmission and on its control in Poyang Lake region I. Analysis of schistosomiasis prevalence in
flood year and following year. Chin. J. Schistosomiasis Control 2001, 13, 141–146. (In Chinese)

34. Yang, M.; Tan, H.; Zhou, Y. Trend of prevalence of schistosomiasis before and after embankment collapsed in Dongting
Lake area. Chin. J. Epidemiol. 2002, 23, 324–325. (In Chinese)

35. Cai, Y.; Xu, J.; Steinmann, P.; Chen, S.; Chu, Y.; Tian, L.; Chen, M.; Li, H.; Lu, Y.; Zhang, L.; et al. Field comparison of
circulating antibody assays versus circulating antigen assays for the detection of schistosomiasis japonica in endemic
areas of China. Parasites Vectors 2014, 7, 138.

36. Whitty, C.J.M.; Mabey, D.C.; Armstrong, M.; Wright, S.G.; Chiodini, P.L. Presentation and outcome of 1107 cases of
schistosomiasis from Africa diagnosed in a non-endemic country. Trans. R. Soc. Trop. Med. Hyg. 2000, 95, 531–534.

37. Yuan, M.; Li, Y.; Lv, S.; Hu, F.; Hang, C.; Chen, Z.; Lin, D.; Dang, H.; Lv, S. Endemic status of schistosomiasis in
national surveillance sites in Jiangxi Province from 2015 to 2018. Chin. J. Parasitol. Parasit. Dis. 2019, 37, 652–657.
(In Chinese)

38. Soares Magalhaes, R.J.; Salamat, M.S.; Leonardo, L.; Gray, D.J.; Carabin, H.; Halton, K.; McManus, D.P.; Williams,
G.M.; Rivera, P.; Saniel, O.; et al. Geographical distribution of human Schistosoma japonicum infection in The
Philippines: Tools to support disease control and further elimination. Int. J. Parasitol. 2014, 44, 977–984.

39. Zhou, X.-N.; Bergquist, R.; Leonardo, L.; Yang, G.-J.; Yang, K.; Sudomo, M.; Olveda, R. Schistosomiasis japonica:
Control and research needs. In Important Helminth Infections in Southeast Asia: Diversity and Potential for Control and
Elimination, Part A; Advances in Parasitology; Elsevier: Amsterdam, The Netherlands, 2010; Volume 72, pp. 145–178.

40. Alho, C.J.; Silva, J.S. Effects of severe floods and droughts on wildlife of the Pantanal Wetland (Brazil)—A review.
Animals 2012, 2, 591–610.

41. Diaz, J.H. Rodent-borne infectious disease outbreaks after flooding disasters: Epidemiology, management, and
prevention. J. Emerg. Manag. 2015, 13, 459–467.

42. Wood, C.L.; Sokolow, S.H.; Jones, I.J.; Chamberlin, A.J.; Lafferty, K.D.; Kuris, A.M.; Jocque, M.; Hopkins, S.; Adams,
G.; Buck, J.C.; et al. Precision mapping of snail habitat provides a powerful indicator of human schistosomiasis
transmission. Proc. Natl. Acad. Sci. USA 2019, 116, 23182–23191.

43. Wang, L.; Utzinger, J.; Zhou, X. Schistosomiasis control: Experiences and lessons from China. Lancet 2008, 372,
1793–1795.

44. McMullen, D.B. The control of schistosomiasis japonica; observations on the habits, ecology and life cycle of
Oncomelania quadrasi, the molluscan intermediate host of Schistosoma japonicum in the Philippine Islands. Am. J.
Hyg. 1947, 45, 259–273.

45. Leonardo, L.; Varona, G.; Fornillos, R.J.; Manalo, D.; Tabios, I.K.; Moendeg, K.; de Cadiz, A.; Kikuchi, M.; Chigusa, Y.;
Mistica, M.; et al. Oncomelania hupensis quadrasi: Snail intermediate host of Schistosoma japonicum in the
Philippines. Acta Trop. 2020, 210, 105547.

46. Yang, Y.; Zheng, S.B.; Yang, Y.; Cheng, W.T.; Pan, X.; Dai, Q.Q.; Chen, Y.; Zhu, L.; Jiang, Q.W.; Zhou, Y.B. The Three
Gorges Dam: Does the flooding time determine the distribution of schistosome-transmitting snails in the middle and
lower reaches of the Yangtze River, China? Int. J. Environ. Res. Public Health 2018, 15, 1304.

47. Yang, Y.; Gao, J.; Cheng, W.; Pan, X.; Yang, Y.; Chen, Y.; Dai, Q.; Zhu, L.; Zhou, Y.; Jiang, Q. Three Gorges Dam:
Polynomial regression modeling of water level and the density of schistosome-transmitting snails Oncomelania
hupensis. Parasites Vectors 2018, 11, 183.



48. Huang, Y.; Sun, L.; Hong, Q.; Gao, Y.; Zhang, L.; Gao, Y.; Song, H.; Guo, J.; Liang, Y.; Zhu, Y. Longitudinal observation
on fluctuation trend of distribution and spread of Oncomelania snails after floodwater in marshland of lower reaches of
Yangtze River. Chin. J. Schistosomiasis Control 2004, 16, 253–256. (In Chinese)

49. Zheng, Y.; Zhong, J.; Chen, X.; Lin, D.; Zhao, G.; Zhang, S.; Jiang, Q. Influence of drowning on survival of
Oncomelania. Chin. J. Schistosomiasis Control 2002, 14, 46–48. (In Chinese)

50. Lv, D.; Jiang, Q.; Wang, T. Research progress on the effects of drowning on the survival and reproduction of
Oncomelania hupensis. Chin. J. Parasit. Dis. Control 2004, 17, 61–62. (In Chinese)

51. Ross, A.G.; Sleigh, A.C.; Li, Y.; Davis, G.M.; Williams, G.M.; Jiang, Z.; Feng, Z.; McManus, D.P. Schistosomiasis in the
People’s Republic of China: Prospects and challenges for the 21st century. Clin. Microbiol. Rev. 2001, 14, 270–295.

52. Liu, A.M. Research on the diffusion law of Oncomelania along with the flow through a side-weir. Open Biomed. Eng. J.
2014, 8, 160–165.

53. Gao, F.; Zhang, S.; Wang, T.; He, J.; Xu, X.; Li, T.; Zhang, G.; Wang, H. Endemic status of schistosomiasis in Anhui
Province in 2016. J. Trop. Dis. Parasitol. 2017, 15, 125–130.

Retrieved from https://encyclopedia.pub/entry/history/show/39765


