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Supplementary Figures
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[bookmark: _Hlk211174246]Fig. S1 a–b Density and water content bar charts of the ultra-light hydrogels with crosslinking temperatures of 90 °C and deionised water additions of 10 mL, 20 mL, and 30 mL, respectively. d–f Column charts showing the density and water content of LWMs with 10 mL, 20 mL, and 30 mL of deionised water added at a cross-linking temperature of 100 °C. (The error bars represent the standard deviation obtained from three measurements.)
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[bookmark: _Hlk211178591]Fig. S2 FT-IR spectroscopy of foaming microsphere and NIPAM
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Fig. S3 Scanning electron microscope images of pre-reaction foaming microspheres (a) and post-reaction foaming microspheres (b), and corresponding pore size distribution diagrams
[bookmark: _Hlk215083805][image: ] 
Fig. S4 EDS mapping image corresponding to the SEM image of post-reaction foaming microspheres
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Fig. S5 Pore size distribution diagrams of dry gels LWM80-8-30 and LWM80-8-10

[bookmark: _Hlk215083847][image: ]
Fig. S6 Scanning electron microscope images of dry gels LWM80-8-20, LWM80-6-10, LWM80-6-30, and LWM80-6-20 and corresponding pore size distribution diagrams



[image: ]
Fig. S7 Three-dimensional surface morphology of hydrogels LWM80-6-30, LWM80-6-20, LWM80-8-20, and LWM80-6-10

[bookmark: _Hlk215085266][image: ]
Fig. S8 SEM image of LWM80-8-10 after three thermal cycles (30 min at ambient temperature and 30 min on an 80 °C hot plate; one cycle lasts 1 h)
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Fig. S9 Stress-strain curve of a loading-unloading cycle of a pure PNIPAM hydrogel
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[bookmark: _Hlk210238649]Fig. S10 Contact angle of LWM80-8-10, LWM80-6-10, LWM80-8-30, LWM80-8-20, LWM80-6-30, and LWM80-6-20 hydrogels

[bookmark: _Hlk215083863][image: ]
Fig. S11 Temperature-time change curves of hydrogel hot plate experiments at LWM80-8-30, LWM80-8-20, LWM80-8-10, LWM80-6-30, LWM80-6-20, and LWM80-6-10



[bookmark: _Hlk215083878][image: ]
Fig. S12 Temperature-time change curve of PNIPAM hydrogel hot plate experiment

[bookmark: _Hlk215083897][image: ]
[bookmark: _Hlk214997247]Fig. S13 Temperature-time change curves for dry gel hot plate experiments at LWM80-8-30, LWM80-8-20, LWM80-8-10, LWM80-6-30, LWM80-6-20, and LWM80-6-10
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[bookmark: _Hlk215090711]Fig. S14 Percentage of water evaporation and thermal insulation of LWM hydrogels
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Fig. S15 Humidity, wind speed and meteorological temperature during outdoor testing
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