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Table S1 summarizes the phenological stages of rice, walnuts, plums, alfalfa, and sunflower in California’s Northern Central Valley on the four observation dates (June 11, June 26, August 3, 2023, and January 11, 2024) used for nitrogen and evapotranspiration analyses. 
	Crop
	June 11, 2023
	June 26, 2023
	August 3, 2023
	January 11, 2024
	Refrence

	Rice

	Vegetative growth, flooding (post-planting, late April–May)

	Vegetative growth, early reproductive 

	Reproductive (panicle initiation, flowering)

	Dormant, post-harvest, flooded for wetlands

	(Li et al., 2019), (Norton, 2007), (Hanson et al., 2007)


	Walnuts

	Leaf expansion, early fruit development (post-bud break, April)

	Fruit development 

	Maturation, pre-harvest

	Dormant

	

	Plums

	Fruit development (post-bloom, early spring)

	Fruit growth, early ripening 

	Vegetative growth, third/fourth cut

	Dormant or slowed growth 

	

	Alfalfa

	Vegetative growth, first/second cut (post-spring regrowth)

	Vegetative growth, second/third cut 

	Vegetative growth, third/fourth cut

	Dormant or slowed growth 

	

	Sunflower

	Vegetative growth (post-planting, late April–May)

	Flowering, early seed development

	Seed filling, pre-harvest

	Dormant, post-harvest 

	













Table S2 Summary of T_test and Mann-Whitney test to see the variability of climate between two periods 7/2021-5/2022 and 7/2022-5/2023
	
	t_statistic
	p_value
	U_statistic
	MW_p_value
	Result

	Precipitation
	-0.859

	0.398

	111

	0.984

	T-Test: Not Significant, Mann-Whitney: Not Significant


	Tmax
	0.438

	0.666

	115

	0.855

	T-Test: Not Significant, Mann-Whitney: Not Significant


	Tmin
	0.023

	0.982

	110

	1

	T-Test: Not Significant, Mann-Whitney: Not Significant
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