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China isotherms based on Climond data (1975 & 2030)
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[bookmark: fig:iso-cm-75-30-cn]Fig. S1. Locations in China that had annual mean monthly temperatures ≥10 °C based on Climond climate data for 1975 (1961-1990) and 2030 (2021-2040). Crosses show locations where Spodoptera frugiperda has been observed either surviving (red) or dying (black) during winter.


[bookmark: X9976289c923d152ffc6c0bb706fff2382abe483]China and USA isotherms based on CRU 1975 data
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[bookmark: fig:iso-cru-75-cn-us]Fig. S2. Locations in China (a) and the USA (b) that had annual mean monthly temperatures ≥10 °C based on Climatic Research Unit climate data for 1975 (1961-1990). Crosses show locations where Spodoptera frugiperda has been observed either surviving (red) or dying (black) during winter.


[bookmark: X4533579f8934fdb77941af81e296ac9964281ed]USA isotherms based on Climond data (1975 & 2030)
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[bookmark: fig:iso-cm-75-30-us]Fig. S3. Locations in the USA that had annual mean monthly temperatures ≥10 °C based on Climond climate data for 1975 (1961-1990) and 2030 (2021-2040). Crosses show locations where Spodoptera frugiperda has been observed surviving during winter.


[bookmark: china-climex-ensemble-model-eis]China Climex ensemble model EIs
[image: ./png/aa-climex-ei-ensemble-facet-cn.png]
[bookmark: fig:cx-ensemble-plot-cn]Fig. S4. Ensemble (mean) Ecoclimatic Indices for SE Asia from the Climex models of du Plessis et al. (2018), Nagoshi et al. (2020) and Paudel Timilsena et al. (2022) for SE China based on Climond climate data for 1961-1990 (1975), 2021-2040 (2030), or both. Crosses show locations where FAW has been recorded either surviving (red) or dying (black) during winter.


[bookmark: usa-climex-ensemble-model-eis]USA Climex ensemble model EIs
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[bookmark: fig:cx-ensemble-plot-us]Fig. S5. Ensemble (mean) Ecoclimatic Indices for SE USA from the Climex models of du Plessis et al. (2018), Nagoshi et al. (2020) and Paudel Timilsena et al. (2022) for SE China based on Climond climate data for 1961-1990 (1975), 2021-2040 (2030), or both. Crosses show locations where FAW has been recorded surviving winter.


[bookmark: isotherm-model-performance]Isotherm model performance
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[bookmark: fig:roc-by-clidat]Fig. S6. ROC curves for the Climex ensemble model, Early et al. (2018) model and Isotherm model for each climate dataset tested.
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[bookmark: fig:cx-roc-by-clidat]Fig. S7. ROC curves for each Climex model by climate dataset.


[bookmark: X93685eed100279fbe140600f33f3c35b9f6b594]NZ predictions of Early et al. (2018)
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[bookmark: fig:early-plot-nz]Fig. S8. New Zealand predictions of Early et al. (2018).


[bookmark: X980fb1c032d1d27866f569b90bb3a68fc467c45]NZ isotherm predictions by climate dataset
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[bookmark: fig:nz-iso-by-clidat]Fig. S9. New Zealand isotherm results from HOWNZ 2000-2019, VCSN 2000-2019 and WorldClim 2000-2018 plus 2030. Coloured locations had annual mean weekly temperatures ≥10 °C for ≥3.5 years of the 20, and grey shaded locations had annual mean weekly temperatures ≥10 °C for 0 > years < 3.5. Lines show regional council boundaries.
[bookmark: Xe9a1398380e75ed5a8277cffb01f809dba533b1]
NZ Climex EIs by model and climate dataset
[image: ./png/ee-nz-cx-ei-75-30-facet.png]
[bookmark: fig:cx-ei-3-model-2-climate-facet]Fig. S10. Ecoclimatic Indices for New Zealand from the Climex models of du Plessis et al. (2018), Nagoshi et al. (2020) and Paudel Timilsena et al. (2022) based on Climond climate data for 1961-1990 (1975) and 2021-2040 (2030).
[bookmark: X074a74c8b66443fe680385aa4b24b671fb33d93]NZ annual generations by Climex model and climate dataset
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[bookmark: fig:cx-gens-3-model-2-climate-facet]Fig. S11. Predicted fall armyworm annual generations in New Zealand from the Climex models of du Plessis et al. (2018), Nagoshi et al. (2020) and Paudel Timilsena et al. (2022) based on Climond climate data for 1961-1990 (1975) and 2021-2040 (2030).
[bookmark: X4bc0ba30fc3a96951b4284df80f6738529a588f]NZ EIs from ensemble Climex model for 2040, 2060 and 2080 assuming RCP4.5
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[bookmark: fig:cx-plot-nz-rcp45]Fig. S12. Mean Ecoclimatic Indices for NZ from the Climex models of du Plessis et al. (2018), Nagoshi et al. (2020) and Paudel Timilsena et al. (2022) using ensemble predictions from six Global Circulation Models assuming Representative Concentration Pathway 4.5
[bookmark: Xaa1c494d9e2549b27c38b6fffea6dc8ef55758e]CV in NZ EIs from ensemble Climex model for 2040, 2060 and 2080 assuming RCP4.5
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[bookmark: fig:cx-cv-rcp45]Fig. S13. Coefficient of variation in mean Ecoclimatic Indices for NZ from the Climex models of du Plessis et al. (2018), Nagoshi et al. (2020) and Paudel Timilsena et al. (2022) using ensemble predictions from six Global Circulation Models assuming Representative Concentration Pathway 4.5
[bookmark: Xfe5731c71e52192cc7b686af91106dc2c46cca0]NZ EIs from ensemble Climex model for 2040, 2060 and 2080 assuming RCP8.5
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[bookmark: fig:cx-plot-nz-rcp85]Fig. S14. Mean Ecoclimatic Indices for NZ from the Climex models of du Plessis et al. (2018), Nagoshi et al. (2020) and Paudel Timilsena et al. (2022) using ensemble predictions from six Global Circulation Models assuming Representative Concentration Pathway 8.5
[bookmark: Xa388f621cb7b98cf0b5212c8538eed9ca8a3bd5]CV in NZ EIs from ensemble Climex model for 2040, 2060 and 2080 assuming RCP8.5
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[bookmark: fig:cx-cv-rcp85]Fig. S15. Coefficient of variation in mean Ecoclimatic Indices for NZ from the Climex models of du Plessis et al. (2018), Nagoshi et al. (2020) and Paudel Timilsena et al. (2022) using ensemble predictions from six Global Circulation Models assuming Representative Concentration Pathway 8.5
[bookmark: X281d705bfcdb1420a724205735c5fa93098eecb]NZ annual generations from ensemble Climex model for 2040, 2060 and 2080 assuming RCP4.5
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[bookmark: fig:cx-mean-gens-rcp45]Fig. S16. Mean predicted annual generations in NZ from the Climex models of du Plessis et al. (2018), Nagoshi et al. (2020) and Paudel Timilsena et al. (2022) using ensemble predictions from six Global Circulation Models assuming Representative Concentration Pathway 4.5
With RCP 4.5, there was relatively little variation between Climex models in estimates of annual generations and the 2040, 2060 and 2080 periods all had mean and median coefficients of variation of 0.19 (2040 range 0 to 1.41; 2060 range 0 to 0.35; 2080 range 0 to 0.35).


[bookmark: Xfd4cda5244ed783084b2d7241dff4bc59961946]NZ annual generations from ensemble Climex model for 2040, 2060 and 2080 assuming RCP8.5
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[bookmark: fig:cx-mean-gens-rcp85]Fig. S17. Mean predicted annual generations in NZ from the Climex models of du Plessis et al. (2018), Nagoshi et al. (2020) and Paudel Timilsena et al. (2022) using ensemble predictions from six Global Circulation Models assuming Representative Concentration Pathway 8.5
With RCP 8.5, there was relatively little variation between Climex models in estimates of annual generations and the 2040, 2060 and 2080 periods all had mean and median coefficients of variation of 0.19 (2040 range 0 to 0.35; 2060 range 0.14 to 0.35; 2080 range 0.15 to 0.26).
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