Supplementary material

a
[image: ]
b

[image: ]

c[image: ]
Supplementary Fig. 1 | Monthly thermal pattern of sandbanks at Purus (a), Trombetas (b), and Tapajos (c) rivers from September to December 1998 to 2024. Numbers on top of each bar refers to sand pixel quantity on each Landsat scene, which may vary seasonally with the size of sandbanks and quality of image.
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Supplementary Fig. 2 | a) Fitted linear trend relationship between total exposed sand area and median sand temperature across Landsat scenes at Trombetas Biological Reserve (REBio Trombetas), Trombetas river. Points are coloured to indicate the month (September–December); b) Generalized additive model (GAM) illustrating the nonlinear relationship between total sand area and median sand temperature at REBio Trombetas, with shaded 95% confidence intervals
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Supplementary Fig. 3 | a) Fitted linear trend relationship between total exposed sand area and median sand temperature across Landsat scenes at Tapajós river, near Monte cristo sandbar, monitored by IBAMA. Points are coloured to indicate the month (September–December); b) Generalized additive model (GAM) illustrating the nonlinear relationship between total sand area and median sand temperature at Monte Cristo area, with shaded 95% confidence intervals.
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Supplementary Fig. 4 | Sex-ratio estimation based on the thermal profile of sandbars collected with Landsat observation between October and December 1998 to 2024. Data is shown after corrections (Scenario2) at (a) Abufari Biological Reserve, Purus River; (b) Trombetas Biological Reserve, Trombetas River; and in the (c) Monte Cristo sandbar at Tapajós River. 
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Supplementary Fig. 5 | Sex-ratio estimation based on the thermal profile of sandbars collected with Landsat observation between October and December 1998 to 2024. Data is shown after corrections (Scenario4) at (a) Abufari Biological Reserve, Purus River; (b) Trombetas Biological Reserve, Trombetas River; and in the (c) Monte Cristo sandbar at Tapajós River. 
GEE coding used which we can will share into a repository once the manuscript is accepted:

Regions of interest (ROI):
Purus https://code.earthengine.google.com/27dc63fd55410bdb0211a99d3dd78000
Trombetas https://code.earthengine.google.com/0da761560c764dd4af100897885b87b1
Tapajós https://code.earthengine.google.com/9bab6691e1c43995e983dd4ca857f41f

Coding to obtain water temperature at random points (method 1):
L5&7 https://code.earthengine.google.com/3c45985f3b377fb5420177e79b0208a1
L8&9 https://code.earthengine.google.com/20349ccbded0b56e614746afe082f118

Water Surface Temperature (method 2)
L5&7 https://code.earthengine.google.com/2fd45605e3e22d0046bf13431df53197
L8&9 https://code.earthengine.google.com/8ff603efc0131a73a6064df944a9cc33

Sand Surface Temperature (method 3):
L5&7 https://code.earthengine.google.com/c3a345c32ed3c951b3d40b60a286a9c0
l8&9 https://code.earthengine.google.com/84cbdbf985c88a5fb0001675ebc7e237
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