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S1 Schematic of the two-strain SIR model
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�
<latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit><latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit><latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit><latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit>

�[I1 + ⇢1N + I21]
<latexit sha1_base64="EW+KDnPCA52JmXp0LWSMrJnxuAg=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCUCiZIuiy6MZupIJ9QBLCZDpth05mwsxEKKG48VfcuFDErV/hzr9x2mahrQcuHM65l3vviRJGlXbdb6uwsrq2vlHcLG1t7+zu2fsHbSVSiUkLCyZkN0KKMMpJS1PNSDeRBMURI51odD31Ow9EKir4vR4nJIjRgNM+xUgbKbSP/Iho5DVCWPHlUITwttIIsxqcBKFddqvuDM4ygTkpgxzN0P7yewKnMeEaM6SUB91EBxmSmmJGJiU/VSRBeIQGxDOUo5ioIJu9MHFOjdJz+kKa4tqZqb8nMhQrNY4j0xkjPVSL3lT8z/NS3b8MMsqTVBOO54v6KXO0cKZ5OD0qCdZsbAjCkppbHTxEEmFtUiuZEODiy8ukXatCtwrvzsv1qzyOIjgGJ+AMQHAB6uAGNEELYPAInsEreLOerBfr3fqYtxasfOYQ/IH1+QNCT5YK</latexit><latexit sha1_base64="EW+KDnPCA52JmXp0LWSMrJnxuAg=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCUCiZIuiy6MZupIJ9QBLCZDpth05mwsxEKKG48VfcuFDErV/hzr9x2mahrQcuHM65l3vviRJGlXbdb6uwsrq2vlHcLG1t7+zu2fsHbSVSiUkLCyZkN0KKMMpJS1PNSDeRBMURI51odD31Ow9EKir4vR4nJIjRgNM+xUgbKbSP/Iho5DVCWPHlUITwttIIsxqcBKFddqvuDM4ygTkpgxzN0P7yewKnMeEaM6SUB91EBxmSmmJGJiU/VSRBeIQGxDOUo5ioIJu9MHFOjdJz+kKa4tqZqb8nMhQrNY4j0xkjPVSL3lT8z/NS3b8MMsqTVBOO54v6KXO0cKZ5OD0qCdZsbAjCkppbHTxEEmFtUiuZEODiy8ukXatCtwrvzsv1qzyOIjgGJ+AMQHAB6uAGNEELYPAInsEreLOerBfr3fqYtxasfOYQ/IH1+QNCT5YK</latexit><latexit sha1_base64="EW+KDnPCA52JmXp0LWSMrJnxuAg=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCUCiZIuiy6MZupIJ9QBLCZDpth05mwsxEKKG48VfcuFDErV/hzr9x2mahrQcuHM65l3vviRJGlXbdb6uwsrq2vlHcLG1t7+zu2fsHbSVSiUkLCyZkN0KKMMpJS1PNSDeRBMURI51odD31Ow9EKir4vR4nJIjRgNM+xUgbKbSP/Iho5DVCWPHlUITwttIIsxqcBKFddqvuDM4ygTkpgxzN0P7yewKnMeEaM6SUB91EBxmSmmJGJiU/VSRBeIQGxDOUo5ioIJu9MHFOjdJz+kKa4tqZqb8nMhQrNY4j0xkjPVSL3lT8z/NS3b8MMsqTVBOO54v6KXO0cKZ5OD0qCdZsbAjCkppbHTxEEmFtUiuZEODiy8ukXatCtwrvzsv1qzyOIjgGJ+AMQHAB6uAGNEELYPAInsEreLOerBfr3fqYtxasfOYQ/IH1+QNCT5YK</latexit><latexit sha1_base64="EW+KDnPCA52JmXp0LWSMrJnxuAg=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCUCiZIuiy6MZupIJ9QBLCZDpth05mwsxEKKG48VfcuFDErV/hzr9x2mahrQcuHM65l3vviRJGlXbdb6uwsrq2vlHcLG1t7+zu2fsHbSVSiUkLCyZkN0KKMMpJS1PNSDeRBMURI51odD31Ow9EKir4vR4nJIjRgNM+xUgbKbSP/Iho5DVCWPHlUITwttIIsxqcBKFddqvuDM4ygTkpgxzN0P7yewKnMeEaM6SUB91EBxmSmmJGJiU/VSRBeIQGxDOUo5ioIJu9MHFOjdJz+kKa4tqZqb8nMhQrNY4j0xkjPVSL3lT8z/NS3b8MMsqTVBOO54v6KXO0cKZ5OD0qCdZsbAjCkppbHTxEEmFtUiuZEODiy8ukXatCtwrvzsv1qzyOIjgGJ+AMQHAB6uAGNEELYPAInsEreLOerBfr3fqYtxasfOYQ/IH1+QNCT5YK</latexit>

�[I2 + ⇢2N + I12]
<latexit sha1_base64="wqQYWRGk3ueJY18I0xDa8idrYFM=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEoVCSIOiy6MZupIJ9QBLCZDpph04mYWYilFDc+CtuXCji1q9w5984bbPQ1gMXDufcy733hCmjUlnWt1FaWV1b3yhvVra2d3b3zP2DjkwygUkbJywRvRBJwignbUUVI71UEBSHjHTD0fXU7z4QIWnC79U4JX6MBpxGFCOlpcA88kKikNsMnJonhkng3NaaQW47Ez8wq1bdmgEuE7sgVVCgFZhfXj/BWUy4wgxJ6dpWqvwcCUUxI5OKl0mSIjxCA+JqylFMpJ/PXpjAU630YZQIXVzBmfp7IkexlOM41J0xUkO56E3F/zw3U9Gln1OeZopwPF8UZQyqBE7zgH0qCFZsrAnCgupbIR4igbDSqVV0CPbiy8uk49Rtq27fnVcbV0UcZXAMTsAZsMEFaIAb0AJtgMEjeAav4M14Ml6Md+Nj3loyiplD8AfG5w9Fb5YM</latexit><latexit sha1_base64="wqQYWRGk3ueJY18I0xDa8idrYFM=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEoVCSIOiy6MZupIJ9QBLCZDpph04mYWYilFDc+CtuXCji1q9w5984bbPQ1gMXDufcy733hCmjUlnWt1FaWV1b3yhvVra2d3b3zP2DjkwygUkbJywRvRBJwignbUUVI71UEBSHjHTD0fXU7z4QIWnC79U4JX6MBpxGFCOlpcA88kKikNsMnJonhkng3NaaQW47Ez8wq1bdmgEuE7sgVVCgFZhfXj/BWUy4wgxJ6dpWqvwcCUUxI5OKl0mSIjxCA+JqylFMpJ/PXpjAU630YZQIXVzBmfp7IkexlOM41J0xUkO56E3F/zw3U9Gln1OeZopwPF8UZQyqBE7zgH0qCFZsrAnCgupbIR4igbDSqVV0CPbiy8uk49Rtq27fnVcbV0UcZXAMTsAZsMEFaIAb0AJtgMEjeAav4M14Ml6Md+Nj3loyiplD8AfG5w9Fb5YM</latexit><latexit sha1_base64="wqQYWRGk3ueJY18I0xDa8idrYFM=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEoVCSIOiy6MZupIJ9QBLCZDpph04mYWYilFDc+CtuXCji1q9w5984bbPQ1gMXDufcy733hCmjUlnWt1FaWV1b3yhvVra2d3b3zP2DjkwygUkbJywRvRBJwignbUUVI71UEBSHjHTD0fXU7z4QIWnC79U4JX6MBpxGFCOlpcA88kKikNsMnJonhkng3NaaQW47Ez8wq1bdmgEuE7sgVVCgFZhfXj/BWUy4wgxJ6dpWqvwcCUUxI5OKl0mSIjxCA+JqylFMpJ/PXpjAU630YZQIXVzBmfp7IkexlOM41J0xUkO56E3F/zw3U9Gln1OeZopwPF8UZQyqBE7zgH0qCFZsrAnCgupbIR4igbDSqVV0CPbiy8uk49Rtq27fnVcbV0UcZXAMTsAZsMEFaIAb0AJtgMEjeAav4M14Ml6Md+Nj3loyiplD8AfG5w9Fb5YM</latexit><latexit sha1_base64="wqQYWRGk3ueJY18I0xDa8idrYFM=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEoVCSIOiy6MZupIJ9QBLCZDpph04mYWYilFDc+CtuXCji1q9w5984bbPQ1gMXDufcy733hCmjUlnWt1FaWV1b3yhvVra2d3b3zP2DjkwygUkbJywRvRBJwignbUUVI71UEBSHjHTD0fXU7z4QIWnC79U4JX6MBpxGFCOlpcA88kKikNsMnJonhkng3NaaQW47Ez8wq1bdmgEuE7sgVVCgFZhfXj/BWUy4wgxJ6dpWqvwcCUUxI5OKl0mSIjxCA+JqylFMpJ/PXpjAU630YZQIXVzBmfp7IkexlOM41J0xUkO56E3F/zw3U9Gln1OeZopwPF8UZQyqBE7zgH0qCFZsrAnCgupbIR4igbDSqVV0CPbiy8uk49Rtq27fnVcbV0UcZXAMTsAZsMEFaIAb0AJtgMEjeAav4M14Ml6Md+Nj3loyiplD8AfG5w9Fb5YM</latexit>

�[I2 + ⇢2N

+I12]
<latexit sha1_base64="vVIXWO9K4PI09MT4FhXM6VYBFW8=">AAACBnicbVDLSsNAFJ3UV62vqEsRBosgFEoSBF0W3diNVLAPSEKYTCft0MkkzEyEErpy46+4caGIW7/BnX/jtM1CWw9cOJxzL/feE6aMSmVZ30ZpZXVtfaO8Wdna3tndM/cPOjLJBCZtnLBE9EIkCaOctBVVjPRSQVAcMtINR9dTv/tAhKQJv1fjlPgxGnAaUYyUlgLz2AuJQm4zcGqeGCaBcws9r1JrBrntTPzArFp1awa4TOyCVEGBVmB+ef0EZzHhCjMkpWtbqfJzJBTFjEwqXiZJivAIDYirKUcxkX4+e2MCT7XSh1EidHEFZ+rviRzFUo7jUHfGSA3lojcV//PcTEWXfk55minC8XxRlDGoEjjNBPapIFixsSYIC6pvhXiIBMJKJ1fRIdiLLy+TjlO3rbp9d15tXBVxlMEROAFnwAYXoAFuQAu0AQaP4Bm8gjfjyXgx3o2PeWvJKGYOwR8Ynz9Q4ZcW</latexit><latexit sha1_base64="vVIXWO9K4PI09MT4FhXM6VYBFW8=">AAACBnicbVDLSsNAFJ3UV62vqEsRBosgFEoSBF0W3diNVLAPSEKYTCft0MkkzEyEErpy46+4caGIW7/BnX/jtM1CWw9cOJxzL/feE6aMSmVZ30ZpZXVtfaO8Wdna3tndM/cPOjLJBCZtnLBE9EIkCaOctBVVjPRSQVAcMtINR9dTv/tAhKQJv1fjlPgxGnAaUYyUlgLz2AuJQm4zcGqeGCaBcws9r1JrBrntTPzArFp1awa4TOyCVEGBVmB+ef0EZzHhCjMkpWtbqfJzJBTFjEwqXiZJivAIDYirKUcxkX4+e2MCT7XSh1EidHEFZ+rviRzFUo7jUHfGSA3lojcV//PcTEWXfk55minC8XxRlDGoEjjNBPapIFixsSYIC6pvhXiIBMJKJ1fRIdiLLy+TjlO3rbp9d15tXBVxlMEROAFnwAYXoAFuQAu0AQaP4Bm8gjfjyXgx3o2PeWvJKGYOwR8Ynz9Q4ZcW</latexit><latexit sha1_base64="vVIXWO9K4PI09MT4FhXM6VYBFW8=">AAACBnicbVDLSsNAFJ3UV62vqEsRBosgFEoSBF0W3diNVLAPSEKYTCft0MkkzEyEErpy46+4caGIW7/BnX/jtM1CWw9cOJxzL/feE6aMSmVZ30ZpZXVtfaO8Wdna3tndM/cPOjLJBCZtnLBE9EIkCaOctBVVjPRSQVAcMtINR9dTv/tAhKQJv1fjlPgxGnAaUYyUlgLz2AuJQm4zcGqeGCaBcws9r1JrBrntTPzArFp1awa4TOyCVEGBVmB+ef0EZzHhCjMkpWtbqfJzJBTFjEwqXiZJivAIDYirKUcxkX4+e2MCT7XSh1EidHEFZ+rviRzFUo7jUHfGSA3lojcV//PcTEWXfk55minC8XxRlDGoEjjNBPapIFixsSYIC6pvhXiIBMJKJ1fRIdiLLy+TjlO3rbp9d15tXBVxlMEROAFnwAYXoAFuQAu0AQaP4Bm8gjfjyXgx3o2PeWvJKGYOwR8Ynz9Q4ZcW</latexit><latexit sha1_base64="vVIXWO9K4PI09MT4FhXM6VYBFW8=">AAACBnicbVDLSsNAFJ3UV62vqEsRBosgFEoSBF0W3diNVLAPSEKYTCft0MkkzEyEErpy46+4caGIW7/BnX/jtM1CWw9cOJxzL/feE6aMSmVZ30ZpZXVtfaO8Wdna3tndM/cPOjLJBCZtnLBE9EIkCaOctBVVjPRSQVAcMtINR9dTv/tAhKQJv1fjlPgxGnAaUYyUlgLz2AuJQm4zcGqeGCaBcws9r1JrBrntTPzArFp1awa4TOyCVEGBVmB+ef0EZzHhCjMkpWtbqfJzJBTFjEwqXiZJivAIDYirKUcxkX4+e2MCT7XSh1EidHEFZ+rviRzFUo7jUHfGSA3lojcV//PcTEWXfk55minC8XxRlDGoEjjNBPapIFixsSYIC6pvhXiIBMJKJ1fRIdiLLy+TjlO3rbp9d15tXBVxlMEROAFnwAYXoAFuQAu0AQaP4Bm8gjfjyXgx3o2PeWvJKGYOwR8Ynz9Q4ZcW</latexit>

�[I1 + ⇢1N

+I21]
<latexit sha1_base64="wwNL3dS5nsIi5Bli/HhZacoqrTk=">AAACBnicbVDLSsNAFJ3UV42vqEsRBosgFEqmCLosurEbqWAfkIQwmU7aoZMHMxOhhK7c+CtuXCji1m9w5984bbPQ1gMXDufcy733BClnUtn2t1FaWV1b3yhvmlvbO7t71v5BRyaZILRNEp6IXoAl5SymbcUUp71UUBwFnHaD0fXU7z5QIVkS36txSr0ID2IWMoKVlnzr2A2owk7TR1VXDBMf3ULXNatNP6+jiedbFbtmzwCXCSpIBRRo+daX209IFtFYEY6ldJCdKi/HQjHC6cR0M0lTTEZ4QB1NYxxR6eWzNybwVCt9GCZCV6zgTP09keNIynEU6M4Iq6Fc9Kbif56TqfDSy1mcZorGZL4ozDhUCZxmAvtMUKL4WBNMBNO3QjLEAhOlkzN1CGjx5WXSqdeQXUN355XGVRFHGRyBE3AGELgADXADWqANCHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AFNuZcU</latexit><latexit sha1_base64="wwNL3dS5nsIi5Bli/HhZacoqrTk=">AAACBnicbVDLSsNAFJ3UV42vqEsRBosgFEqmCLosurEbqWAfkIQwmU7aoZMHMxOhhK7c+CtuXCji1m9w5984bbPQ1gMXDufcy733BClnUtn2t1FaWV1b3yhvmlvbO7t71v5BRyaZILRNEp6IXoAl5SymbcUUp71UUBwFnHaD0fXU7z5QIVkS36txSr0ID2IWMoKVlnzr2A2owk7TR1VXDBMf3ULXNatNP6+jiedbFbtmzwCXCSpIBRRo+daX209IFtFYEY6ldJCdKi/HQjHC6cR0M0lTTEZ4QB1NYxxR6eWzNybwVCt9GCZCV6zgTP09keNIynEU6M4Iq6Fc9Kbif56TqfDSy1mcZorGZL4ozDhUCZxmAvtMUKL4WBNMBNO3QjLEAhOlkzN1CGjx5WXSqdeQXUN355XGVRFHGRyBE3AGELgADXADWqANCHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AFNuZcU</latexit><latexit sha1_base64="wwNL3dS5nsIi5Bli/HhZacoqrTk=">AAACBnicbVDLSsNAFJ3UV42vqEsRBosgFEqmCLosurEbqWAfkIQwmU7aoZMHMxOhhK7c+CtuXCji1m9w5984bbPQ1gMXDufcy733BClnUtn2t1FaWV1b3yhvmlvbO7t71v5BRyaZILRNEp6IXoAl5SymbcUUp71UUBwFnHaD0fXU7z5QIVkS36txSr0ID2IWMoKVlnzr2A2owk7TR1VXDBMf3ULXNatNP6+jiedbFbtmzwCXCSpIBRRo+daX209IFtFYEY6ldJCdKi/HQjHC6cR0M0lTTEZ4QB1NYxxR6eWzNybwVCt9GCZCV6zgTP09keNIynEU6M4Iq6Fc9Kbif56TqfDSy1mcZorGZL4ozDhUCZxmAvtMUKL4WBNMBNO3QjLEAhOlkzN1CGjx5WXSqdeQXUN355XGVRFHGRyBE3AGELgADXADWqANCHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AFNuZcU</latexit><latexit sha1_base64="wwNL3dS5nsIi5Bli/HhZacoqrTk=">AAACBnicbVDLSsNAFJ3UV42vqEsRBosgFEqmCLosurEbqWAfkIQwmU7aoZMHMxOhhK7c+CtuXCji1m9w5984bbPQ1gMXDufcy733BClnUtn2t1FaWV1b3yhvmlvbO7t71v5BRyaZILRNEp6IXoAl5SymbcUUp71UUBwFnHaD0fXU7z5QIVkS36txSr0ID2IWMoKVlnzr2A2owk7TR1VXDBMf3ULXNatNP6+jiedbFbtmzwCXCSpIBRRo+daX209IFtFYEY6ldJCdKi/HQjHC6cR0M0lTTEZ4QB1NYxxR6eWzNybwVCt9GCZCV6zgTP09keNIynEU6M4Iq6Fc9Kbif56TqfDSy1mcZorGZL4ozDhUCZxmAvtMUKL4WBNMBNO3QjLEAhOlkzN1CGjx5WXSqdeQXUN355XGVRFHGRyBE3AGELgADXADWqANCHgEz+AVvBlPxovxbnzMW0tGMXMI/sD4/AFNuZcU</latexit>
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a

Figure S1: (a) Phylogeny of dengue virus from [1]. (b) Schematic of the simplified two-strain SIR model
used to characterize serotype invasion based on that developed in [2].
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S2 District-level climate data and projections
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Figure S2: Annual variation and seasonality of average temperature for all 25 districts of Sri Lanka.
Present-day values obtained from the mean climate of the years 2010-2016 are shown as the black curve,
and projected values for the time periods 2040-2059 and 2080-2099 are shown as the blue and yellow curves,
respectively.
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Figure S3: Annual variation and seasonality of precipitation for all 25 districts of Sri Lanka. Present-day
values obtained from the mean climate of the years 2010-2016 are shown as the black curve, and projected
values for the time periods 2040-2059 and 2080-2099 are shown as the blue and yellow curves, respectively.

S3 District-specific lag times for climate variables

Average temperature lag Precipitation lag

10 weeks

a b

4 weeks

Figure S4: District-specific lag time maximizing the cross-correlation function between empirical trans-
mission rate and (a) average temperature or (b) precipitation. The 3 districts (Kilinochchi, Mannar, and
Mullaitivu) excluded from the panel regression model and the determination of the national climatological
lag values (see the Materials and Methods section of the main text) are indicated by the dashed lines. The
approximate location of the national capital city of Colombo is indicated by the star in each figure.

3



S4 Functional forms of the climate variables for the panel

regression model

a b c

Figure S5: Determination of the functional forms for the climate variables in the panel regression model.
In (a) and (b), the results from the regression model in Equation (4) of the Materials and Methods section
of the main text for the effect of precipitation and temperature, respectively, on log transmission using a
flexible binned model are shown. In each case, a linear relationship was assumed in Equation (4) for the
non-binned climate variable. The 95% confidence intervals are shown by the blue ribbon. In (c), the results
from (b) are fit to the Brière curve in Equation (5) of the Materials and Methods section of the main text
with Tmax = 38.63°C imposed as the maximum temperature. It is assumed that beyond the fitted maximum
and minimum temperatures there is no effect of average temperature of log transmission.

S5 Results of the panel regression models

Dependent variable:

log(β + 1)

(1) (2)

fBrière(Tavglag) 1.626e+00∗∗∗

(3.052e-01)

Tavglag 5.910e-02∗∗∗

(1.137e-02)

Preciplag 8.138e-04∗∗∗ 8.337e-04∗∗∗

(7.469e-05) (7.463e-05)

Observations 3,982 3,982
R2 0.937 0.937
Adjusted R2 0.930 0.930

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table S1: Regression of climate variables on log transmission according to Equation (4) of the Materials and
Methods section of the main text for both candidate regression models: (1) a linear response in precipitation
and a Brière functional form for average temperature, and (2) linear responses in both average temperature
and precipitation.
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S6 Predictions of future transmission rates using a linear

climatological model

In Figure S6 we plot the predicted mean empirical β values accounting for future climate conditions
using the regression model with linear average temperature as a comparison for those plotted in
Figure 6a of the main text using the regression model with a Brière functional form for Tavg. Note
that location-by-month and location-by-year dummies for the three districts that were excluded from
the panel regression model (see the Materials and Methods section of the main text) were obtained
by re-running the panel regression model with all districts included. The coefficients on the climate
variables used for the transmission rate projections for these three districts, however, were set to
those obtained by the regression model when these three districts were excluded.
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Figure S6: Mean annual empirical dengue transmission rates by district obtained from the panel regression
model of Equation (4) of the main text assuming a linear dependence of log transmission on both average
temperature and precipitation. The present-day values obtained using the mean climate data from 2010 to
2016 are shown as the black circles. Future mean transmission rates obtained from projections of average
temperature and precipitation are shown for the time periods 2040-2059 (blue triangles) and 2080-2099
(yellow diamonds).
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S7 TSIR estimates of district-specific reporting rates

Reporting rate !

Figure S7: Estimated constant-time reporting rate ρ by district obtained from the TSIR model fits to
the case data from 2010-2016 using a linear regression model for susceptible reconstruction. The 3 districts
(Kilinochchi, Mannar, and Mullaitivu) excluded from the panel regression model and the determination of
the national climatological lag values (see the Materials and Methods section of the main text) are indicated
by the dashed lines. The approximate location of the national capital city of Colombo is indicated by the
star.
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S8 TSIR predictions for 2017 case numbers with climatol-

ogy by district
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Figure S8: Dengue cases from 2010 to 2017 adjusted by the reporting rate ρ obtained from the TSIR
model fit to the case data from 2010 to 2016 (solid blue line), TSIR model fit from 2010 to 2016 (solid black
line), and TSIR predictions for 2017 (dashed red line) for all districts. The solid red line corresponds to the
TSIR predictions for 2017 explicitly accounting for the climate of 2017 by deriving the transmission rate
from the panel regression model.
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S9 Projections for future transmission dynamics by district
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Figure S9: Dengue cases for 2017 adjusted by the reporting rate ρ obtained from the TSIR model fit
to the case data from 2010 to 2016 (solid blue line) and TSIR predictions for the number of infected
individuals for 2017 following training on 2010-2016 data only (dashed black line) for all districts. The TSIR
predictions for 2017 under the conditions of increased initial number of susceptible individuals, utilization
of the transmission rate derived from the 2080-2099 climate projection data, and both climate and serotype
adjustments are shown as the dotted red, dashed-dotted yellow, and solid green lines, respectively.
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