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Possible uncertainty analysis of the calculated results:
Wide range of quantitative ecosystem services (ES) has been estimated using qualitative models range between elementary, indicator-based models and complex process-based systems (Landuyt et al., 2013; Baek et al., 2018). In this study, we have calculated the ecosystem services by taking the input and outputparameters from agricultural field and monetary values of these parameters were used to calculate ES.  
There is certain uncertainty associated in estimating the ecosystem services viz. bio control of pest, soil formation, mineralisation of plant nutrients, carbon flow, nitrogen fixation, soil fertility, hydrological flow and soil erosion. There are no published literatures for quantifying these ESin rice fields in India. We used many intermediary values from different literatures and published resources assessment of ecosystem services.
[bookmark: _GoBack]The possible uncertainties in the assessment and valuation of ES from rice-based is mentioned in the Table 7. In this study, we have used Penn University methodology (2018) for estimating the uncertainty. Uncertainty was estimated by dividing the standard error of the ES values by average value of ES for a particular region and multiplied with hundred to get the percentage of uncertainty. 

Table 7: Sources of uncertainty in estimating the ecosystem services 

	Ecosystem services
	Source of uncertainty
	Range of uncertainty (Min & Max %)

	Food
	Productivity of rice-based farming with land type
	9 - 17

	By-products
	
	6 - 17

	Bio control of pest
	Variations in agro-climatic situation, different crops, varieties, time of observations, unavoidable cost of pesticides, pest management practices 
	13 - 40 

	Soil formation
	Different agro-climatic situation, soil type, earthworms and dung beetle population and their diversity
	negligible

	Mineralisation of plant nutrients
	Soil type, moisture content andmicro-biome of the soil.
	3 –4

	Carbon flow (C sequestration – GHG emission)
	Agro- climatic condition, soil type, land use in dry season (cropped or fallow), management practices followed such as tillage and water management etc.
	30 – 120

	Nitrogen fixation
	Depends on type of crops grown in dry season, productivity of crops and cost of fertilizer in local markets
	0 –15

	Soil fertility
	Soil type, fertiliser and organics use, inclusion and non-inclusion of legumes in dry season etc.
	4 –17

	Hydrological flow
	Different agro-climatic situations, rain fall, soil type, crop management practices, water management, bund height.
	0 –2

	Soil erosion
	Differentagro-climatic landscape, rain fall intensity, soil cover, soil type, type of crop cultivation.
	0 –22



[bookmark: _Hlk520635633]Food and by-products services depend on the productivity of the land, management practices usedand price of the agricultural commodities, resulting minimum variation on the product value with an uncertainty range for food (9-17%) and by-product(6-17%). While,percentage of uncertainty on the other ES were: bio control of pest (13-40%), soil fertility (4-17%) and nitrogen fixation (0-15%).These uncertainties dependent on wide variations in input data and agro-climatic situations, crop varieties, time of observations, unavoidable cost and crop management practices. Similarly, other services like soil formation (negligible), mineralisation of plant nutrients (3-4%), hydrological flow (0-2%) and soil erosion (0-22%) are also controlled by factors like earthworms and dung beetle population and their diversity, micro-biome of the soil, average rainfall and its intensity, respectively. Among all the services, carbon flow is highly variable i.e. 30-120% of uncertainty was estimated which may arise due to different agro-climatic zones, soil type, fertilization and othermanagement practices such as tillage and water management followed. 
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