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Abstract: Tilapia, an economically significant fish introduced to China, exhibits strong environmental adaptability and
resource utilization capabilities. However, its invasive potential has also posed severe threats to native ecosystems, and future
climate change uncertainties further complicate the prevention and control of tilapia invasion. Thus, we selected three tilapia
species widely distributed in South China (Oreochromis niloticus, O. mossambicus, Coptodon zillii) to predict their potential
invasion areas during three periods (Current, 2041-2060, 2081-2100) and four climate scenarios (SSP126, SSP245, SSP370,
SSP585) by using the MaxEnt model and CMIP6 climate data. The results reveal that: 1) Guangdong and Guangxi Provinces are
the key regions for tilapia management. 2) The area of potential high-risk invasion areas might increase in the future. 3) These
high-risk areas are likely to shift toward higher latitudes. 4) The synergistic effects of winter temperature and precipitation are

the primary environmental drivers of the expansion of high-risk invasion areas.
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Note: a. Correlation and contribution values of various environmental factors; b. Distribution of high-risk invasion areas, medium-risk invasion areas,
and low-risk invasion areas under different scenarios (2041-2060 is abbreviated as "50s", and 2081-2100 is abbreviated as "90s",
with units in 10* km®); c. Response curves of three key environmental factors.
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Fig. 4 Potential invasive range of tilapia at present
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Fig. 6 Future change in invasive area of tilapia

Note: a, ¢, e and g are on the timescale of 2041—2060; b, d, f and h are on the timescale of 2081—2100; a and b represent the SSP126 scenario;
cand d represent the SSP245 scenario; e and f represent the SSP370 scenario; g and h represent the SSP585 scenario.
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Fig. 7 Comparison of current model with distribution data from field resource surveys

Note: The data from field resource surveys do not include the Hong Kong Special Administrative Region,
the Macao Special Administrative Region and Taiwan Province. The triangles in the figure represent the national
tilapia population established in Chinese rivers from the sruvey of Gu et al"**! in 2018.
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