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Figure S1: Estimated probabilities of samples originated from Berlin. The probabilities were
interpolated from the other 9 European cities except Berlin using the proposed framework. Kriging
interpolation is performed on the biological coordinates. For each sample, the probability on the
left side is resulted from original training data and those on the right side are from permuted
training samples.
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Figure S2: Estimated probabilities of samples originated from Kiev. The probabilities were in-
terpolated from the other 9 European cities except Kiev using the proposed framework. Kriging
interpolation is performed on the biological coordinates. For each sample, the probability on the
left side is resulted from original training data and those on the right side are from permuted train-
ing samples.
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Figure S3: Estimated probabilities of samples originated from Kiev. The probabilities were in-
terpolated from the other 9 European cities except Kiev using the proposed framework. Kriging
interpolation is performed on the biological coordinates. For each sample, the probability on the
left side is resulted from original training data and those on the right side are from permuted train-
ing samples.
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Figure S4: Estimated probabilities of samples originated from Marseille. The probabilities were
interpolated from the other 9 European cities except Marseille using the proposed framework.
Kriging interpolation is performed on the biological coordinates. For each sample, the probability
on the left side is resulted from original training data and those on the right side are from permuted
training samples.
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Figure S5: Estimated probabilities of samples originated from Oslo. The probabilities were in-
terpolated from the other 9 European cities except Oslo using the proposed framework. Kriging
interpolation is performed on the biological coordinates. For each sample, the probability on the
left side is resulted from original training data and those on the right side are from permuted train-
ing samples.
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Figure S6: Estimated probabilities of samples originated from Paris. The probabilities were in-
terpolated from the other 9 European cities except Paris using the proposed framework. Kriging
interpolation is performed on the biological coordinates. For each sample, the probability on the
left side is resulted from original training data and those on the right side are from permuted train-
ing samples.
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Figure S7: Estimated probabilities of samples originated from Porto. The probabilities were in-
terpolated from the other 9 European cities except Porto using the proposed framework. Kriging
interpolation is performed on the biological coordinates. For each sample, the probability on the
left side is resulted from original training data and those on the right side are from permuted train-
ing samples.
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Figure S8: Estimated probabilities of samples originated from Sofia. The probabilities were in-
terpolated from the other 9 European cities except Sofia using the proposed framework. Kriging
interpolation is performed on the biological coordinates. For each sample, the probability on the
left side is resulted from original training data and those on the right side are from permuted train-
ing samples.
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Figure S9: Estimated probabilities of samples originated from Vienna. The probabilities were
interpolated from the other 9 European cities except Vienna using the proposed framework. Krig-
ing interpolation is performed on the biological coordinates. For each sample, the probability on
the left side is resulted from original training data and those on the right side are from permuted
training samples.
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