	Type
	N flows
	Calculation formula
	Parameter meaning

	Input N
flows
	Atmospheric N deposition
	
	is the atmospheric N deposition, in kgN/a;  is the atmospheric N deposition coefficients, in kgN·ha-1·a-1; and is the cultivation area, in ha.

	
	Biological N fixation
	 
	 is the amount of N entering the system through biological N fixation, in kgN·a-1; ,  and  are the N fixation coefficients of legumes, rice and dryland crops, in kgN·ha-1·a-1; and ,  and  are the planting areas of legumes, rice and dryland crops, respectively, in ha.

	
	Inorganic N fertilizer
	
	 is the amount of N to the system by inorganic N fertilizer application, in kgN·a-1;  is N conversion in compound fertilizer, dimensionless; and  and  are the application amounts of inorganic N fertilizer and compound fertilizer, respectively, in kg·a-1.

	Internal N flows
	Organic N fertilizer (excrement and garbage returning)
	
 


	 is the amount of N that enters the system through excrement and garbage recycle pathways, in kgN·a-1;  is the return coefficients of  excrement and household garbage, dimensionless; is the  amount of N produced by excrement and household garbage, in kgN·a-1; ,  and  are the N content coefficients of rural residents’ excrement, livestock and poultry excrement  and household garbage, dimensionless; , and are the daily production of rural residents’ excrement, livestock and poultry excrement and household garbage, in kg·person-1·day-1;  is the population of rural residents in person·a-1; is the daily breeding number of animals, in capita·a-1;  and  are breeding-stock and slaughtered livestock and poultry, in capita·a-1; and  is the breeding cycle, in days.

	
	Straw returning
	  
	is the amount of N that enters the system through straw returning, in kgN·a-1;  is the straw returning rate to the field, dimensionless; is the N content in straw, dimensionless; is the ratio of grain to grass, dimensionless;  is the annual crop yield, in kg·a-1; and i represents the crop type, included rice, wheat, sorghum, bean, sugar cane, peanuts, beets, corn, potatoes, cotton, vegetables, and fruits, dimensionless.

	
	Rural N surplus (untreated excrement, garbage and sewage)
	
	 is N content in untreated excrement, garbage and sewage in rural areas, in kgN·a-1;  is sewage discharge coefficient of rural residents, in kg·person-1·d-1;  is N content in sewage, in kgN·kg-1. 

	Output
N flows
	Crop harvest
	 
	 is the amount of N output through the crop harvest, in kgN·a-1;  is the N content in the available parts of crops (grains, vegetables and fruits), dimensionless;  is the annual crop yield in kg·a-1; and i represents the crop type, dimensionless.

	
	Ammonia N volatilization
	                                       
	is the ammonia N volatilization, in kgN·a-1; ,  and  are the ammonia volatilization coefficients of inorganic N fertilizer, organic N fertilizer, untreated excrement and garbage, dimensionless.

	
	N runoff
	  
                                  
	 is the amount of N lost through N runoff, in kgN·a-1;  is the N runoff coefficient, dimensionless;   represent the N surplus in the planting area in kgN·a-1.

	
	N leaching
	      
	 is the amount of N output through the N leaching system, in kgN·a-1; is the N leaching coefficient, dimensionless.

	
	Other (storage and denitrification)
	
	The same as above



Table 1. N flow pathways


