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Study Object VA teRTad

* Human-caused climate change, particularly gradual shifts in temperature and
precipitation, may promote the spread, colonization, and adaptation of
invasive species to new geographic areas.

» Fruit flies (Tephritidae) exemplify this problem, they cause significant crop
losses, threaten food security, create horticultural trade barriers, and lead to
substantial direct and indirect economic losses.

Bactrocera tsuneonis Bactrocera dorsalis
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SDM

Species distribution modeling,
calibration and evaluation,
ensemble modeling
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Data

Filtering with cell size
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Data

B. dorsalis bio4 bio10 @ @
B. tsuneonis bio3 bio8 @ @
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Results
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(a) BCC-126-2050 (b) BCC-585-2050

(c) BCC-126-2070
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Conclusion

v The suitable habitat shows high stability across all future climate scenarios, with very limited areas of
increase or decrease.

v" This stability may suggest that the BD has a wide tolerance to various climate conditions.

v’ The limited changes in suitable habitat may reflect the Japanese fruit fly's specificity to certain climate
conditions.

—

Are there internal mechanisms that enable them to cope with varying
climates?
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Genomic vulnerability

YEREAY

China Agricultural University

Genomic offset was used quantify the genetic variation that a population needs to
undergo in order to maintain adaptability in response to future environmental changes.
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> GENOMIC SIGHALS OF SELECTION PREDICT CLAMATE-DRIVEN POPULATION DECLINES N A WIGRATORY BIRD
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Genomic signals of selection predict climate-
driven population declines in a migratory bird
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offset as RGB image
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Identification of genomic variants associated

Results

with local climate adaptation
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Genomic vulnerability
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Ecological-Genetic Index
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EGI = E&, x G}

Red: both ecological unsuitability for the species and genomic divergence are relatively
small, making it suitable for the stable existence of the population;

Green: the current population can adapt to the climate through migration;

Blue: in the future environment, there will be populations that have already expanded
and adapted in the current area.

Additionally, the brighter the color, the higher the values in all three channels, meaning
a lack of both ecological and genetic suitability, and a high degree of vulnerability;
black indicates that all performances in this area are strong, with low vulnerability.
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RGB map of EGI (red), forward (green) and reverse (blue)
offsets under four greenhouse gas emission scenarios, (a)
SSP1-2.6 in 2050, (b) SSP1-2.6 in 2070, (c) SSP53-8.5 in
2050, (d) SSP 5-8.5 in 2070. Darker cells (close to black)

have relatively low values along each of the three axes.
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Adaptive migration distance and direction

Distance and initial bearing to locations that minimize forward offset. Distance (a-d) and initial
bearing (e-f) were calculated from the focal cell to the location in the future climate that minimizes

the predicted allele frequence from the GF.
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Conclusion

v The contrasting adaptive trajectories of B. tsuneonis and B. dorsalis exemplify how genetic connectivity

and environmental tolerance jointly shape invasion outcomes under global change.

InYunnan Province, most areas are predicted by ecological niche models to be unsuitable under future
climate scenarios. However, the local offset results indicate that many grid cells in this region exhibit low
offset values, suggesting that B. tsuneonis has a strong potential to adapt locally.

v By incorporating local genomic offset, migration-associated adaptation costs, and shifts in climatic

suitability, this framework improves the predictive resolution for identifying range shifts and high-risk
invasion zones under future climate change.



vi@EERE

China Agricultural University

Framework

Framework for Quantifying Adaptive Potential of
Invasive Species
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