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Abstract 
Water accounting is one of the important approaches to formulate the water cycle and quantitative changes in various dimensions. Therefore, a 
framework that can quantify the hydrological cycle as standard, as well as a framework that estimates the hydrological processes of the basin in such a 
way that managed and manageable flows include land use interaction are essential. WA + framework as one of the water accounting methods using 
remote sensing analyzes the various parameters at the level of a basin. The aim of this study was to analyze the parameters of the hydro-climatological 
balance using the WA + framework to calculate the three sheets of resource base, evapotranspiration and withdrawal of water resources. According to 
the volume of 604 MCM inflow, it was determined that 465.5 MCM is used for evapotranspiration and according to the return flow of the basin, 38.8 
MCM is used for infiltration and 59.7 MCM is used for runoff in the region. The results obtained from the hydro-climatological balance using the WA 
+ framework showed that due to the same consideration of precipitation, the rate of evapotranspiration in this framework increases compared to the 
computational method and constitutes about 74% of the output volume of the balance. The amount of infiltration and runoff obtained in these 
conditions is less than the computational method. The results obtained from the water accounting framework showed that this approach can reduce the 
uncertainty of the input parameters to the hydro-climatology balance. 
 
Keywords: Hydro-climatological balance, Sheets, Uncertainty, WA+. 
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Figure 1. Flowchart of this study 
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Table 1. Introducing WA + Framework sheets (Karimi et al., 2013) 
Hydrological processes Targets Sheets 

Precipitation - Evapotranspiration – Run 
off – Net inflow 

It has an overview of exploitable water resources, manageable and unmanageable water, 
utilizable and non-utilizable water. Rainfall evapotranspiration and incremental 
evapotranspiration due to human activities is determined. This sheet shows the 
quantification of the hydrological cycle. 

Resource base  

Evapotranspiration from the surface of 
soil and water, transpiration and 

interception 

Calculation of evapotranspiration according to different land uses, division of beneficial 
non-beneficial uses, and division of beneficial consumption into agriculture, ecosystem 
and economy are the objectives of this sheet. 

Evapotranspiration  

Withdrawal, Consumption, Drainage, 
Return flow, Recharge, Water quality 

reduction 
Food Security - Allocation of irrigation water, reduction or development of irrigation 
lands, land use improvement, cultivation systems are the goals of this sheet. Withdrawal  

  
Table 2. Basic components in the WA+ framework 

Outflow Inflow Sheets 
Green water 

Precipitation 
Discharge flows 
Transitional flows between basins 
Recharge flows 
 

Resource base  
 

Evapotranspiration from Blue water 
Utilizable outflow 
Committed outflow 
Environmental flows 
Non utilizable flows 
Inter basin flow 
Groundwater flow 

Separation of beneficial and non-beneficial consumption 

Evapotranspiration 

Evapotranspiration  
Evaporation 
Transpiration 
Interception 

Return flow 
Incremental ET Surface and groundwater withdrawal Withdrawal  
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Figure 2. Geographical location of the study area 
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Table 3. Landuse classification 
Land use Class Area-km2 % Land use Class Area-km2

 % 

Bareland ULU 28.3 1.6 DryFarming MLU 313 17.8 

Wetland ULU 2.9 0.2 Fallow-Agri MLU 63.8 3.6 

Orchards ULU 2.1 0.1 Orchard-Dry MLU 23.2 1.3 
Rangeland ULU 912.4 52.0 Spring-Agri MWU 144.3 8.2 

City MWU 30.8 1.8 Fall-Agri MWU 170.3 9.7 

Water MWU 1.8 0.1 Fishpool MWU 0.1 0.0 
Dual-Agri MWU 61.9 3.5     
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Figure 3. Land use of the basin and Iso-rain line 
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a) Evaporation b) Transpiration c) Interception 

Figure 4.  Spatial maps required in the WA + framework 
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Figure 5. Resource base sheet - MCM 
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Figure 6. Evapotranspiration sheet 

 

 
Figure 7. Withdrawal sheet 
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Table 4. Comparison of Hydro-climatological Balance 

Parameters - MCM 
Infiltration Run off ET Rain Water balance 

112.8 95.8 355.3 564 Computational 
38.8 59.7 465.5 564 WA+ 
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