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Estimation of Vegetation Cover Evaporation Assessment

Biomass GenerationYield Determination
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Indicator Value Range Interpretation / Acceptable Thresholds 

r (Correlation coefficient)  

> 0.9: Excellent  
0.7 0.9: Good  

0.5 0.7: Moderate  
< 0.5: Poor 

R² (Coefficient of determination) 0 to 1 
> 0.8: Very good  

0.6 0.8: Good  
< 0.6: Moderate to weak 

RMSE (Root Mean Square Error)  
Lower values indicate better model performance  

RMSE = 0: Perfect fit 

NRMSE (Normalized RMSE) 0 to 1 (or %) 

< 0.1 (10%): Excellent  
0.1-0.2: Good 

0.2-0.3: Fair/Moderate 
 

CRM (Coefficient of Residual Mass) Negative to positive 
 

> 0: Underestimation  
< 0: Overestimation 

NSE (Nash Sutcliffe Efficiency)  

>0.9: Excellent  
 0.75 0.9: Good  

 0.5 0.75: Acceptable  
 <0.5: Poor  

 NSE = 1: Perfect fit 
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Driver Code State Operational Definition 

Occurrence of extreme heat waves 

A1 Severe increase 
SSP5 8.5: Represents an extreme scenario, with high 

emissions and a sharp increase in heat waves 

A2 Moderate increase 
SSP2 4.5: Represents a middle scenario, with 

moderate emission trends and a moderate increase in 
heat waves 

A3 Mild increase 
SSP1 2.6: Represents a sustainable scenario, with 

reduced emissions and a mild increase in heat waves 

Government support for the 
modernization of traditional 

equipment 

B1 Limited coverage 
Subsidies will be provided to less than 30% of 

agricultural lands by 2040 

B2 Moderate support 
Subsidies will be provided to 30 60% of agricultural 

lands by 2040 

B3 
Extensive support + 
technical services 

Subsidies provided to more than 60% of agricultural 
lands + technical services to at least 50% of farmers by 

2040 

Empowerment of local 
communities in water management 

C1 
Minimal 

government action 
Establishment of fewer than 10 local water 

management institutions by 2040 

C2 
Limited government 

action 
Establishment of 10 20 local water management 

institutions by 2040 

C3 
Effective 

government action 
Establishment of more than 20 local institutions with 

budget and legal authority by 2040 

Training and equipping 
cooperatives for sustainable 

irrigation 

D1 Minimal coverage 
Training will be provided to less than 20% of 

agricultural cooperatives by 2040 

D2 Limited coverage 
Training provided to 20 50% of agricultural 

cooperatives by 2040 

D3 Extensive coverage 
Training provided to 50 80% of agricultural 

cooperatives by 2040 

Tax incentives for water-saving 
agricultural methods 

E1 No or limited action 
Tax reduction applied to less than 10% of farmers by 

2040 
E2 Moderate action Tax reduction applied to 15 25% of farmers by 2040 

E3 Extensive action 
Tax reduction applied to more than 25% of farmers by 

2040 

Water quota allocation based on 
climate 

F1 No quota No water quota applied in any region by 2040 

F2 Uncontrolled quota 
Quotas applied without monitoring in more than 30% 

of regions by 2040 

F3 
Mandatory quota 
with monitoring 

Quotas applied in 80% of agricultural regions + 
seasonal monitoring by 2040 

Installation of smart water meters 
in wells 

G1 Low coverage 
Smart meters will be installed in less than 20% of wells 

by 2040 
G2 Medium coverage Smart meters installed in 20 60% of wells by 2040 
G3 High coverage Smart meters installed in 60 90% of wells by 2040 

Establishment of the national 
agricultural water productivity 

database 

H1 No database No national database will be established by 2040 
H2 Initial version Initial database with limited access established by 2040 

H3 Researcher access 
National database with online access and up-to-date 

data available by 2040 

Provision of national and regional 
water productivity indicators 

I1 No reporting 
No water productivity reports will be published by 

2040 

I2 
Annual national 

reporting 
Annual national water productivity reports will be 

published by 2040 

I3 Online dashboard 
Online dashboard with crop- and region-based 

indicators established by 2040 

Deployment of online water 
monitoring systems 

J1 Limited monitoring 
Sample-based monitoring in less than 20% of water 

resources by 2040 

J2 
Regional smart 

system 
Coverage of 30 60% of water resources with smart 

systems by 2040 



 

 

 

Driver Code State Operational Definition 

J3 
National integrated 

system 
Coverage of 60-90% of water resources with a national 

integrated system + remote sensing by 2040 

Public release of water resource 
data 

K1 Limited access Data remain non-public or restricted by 2040 

K2 
Public access 

without raw data 
Public access to aggregated data without raw datasets 

by 2040 

K3 Full access 
Full release of water resource data and documentation 

with open access by 2040 

Delegation of water resource 
management to local institutions 

L1 
Centralized 
management 

Full management by the central government by 2040 

L2 Pilot delegation 
Delegation of management to local institutions in less 

than 30% of regions by 2040 

L3 Local management 
Delegation of management to local institutions in more 

than 70% of regions by 2040 

Farmer participation in irrigation 
monitoring 

M1 No participation 
No farmer participation in irrigation monitoring by 

2040 

M2 
Limited 

participation 
Voluntary participation in less than 30% of sample 

farms by 2040 

M3 
Extensive co-

monitoring 
Participation of more than 60% of farmers with field 

tools and incentives by 2040 
 

 
 

 
 

 
 



 

 

 

 
 

 

 

 

 

 
Station Ahvaz Dezful 

Parameter P Tmin Tmax P Tmin Tmax 

r 0.96 1 1 0.97 1 1 

R2 0.93 1 1 0.94 1 1 

RMSE 
(mm/ °C) 

6.43 0.21 0.25 6.14 0.23 0.26 

NRMSE 13 1 1 9 1 1 

 

 
 

 
 

 

 



 

 

 

 
 

 

 

 
 

 
   

   

   

   

   

   

 

 

 



 

 

 

 
 

 

 

 

 

 
 

 

 



 

 

 

 

 

 

 

 
 

 
3.3. Scenario Design via Structural Analysis 
Figure 10 presents nine internally consistent 
scenarios generated via ScenarioWizard. The 
high compatibility among scenario components 
ensures the absence of internal contradictions. 

The horizontal axis shows the driving forces 
(drivers), and the vertical axis shows the three 
discrete states assigned to each variable in the 
scenario framework. 

 

 
 



 

 

 

 

 
 

 
 

 

 

 

 

 

  
    

      
      
      



 

 

 

 

 
 

 
     

     

     

   

   

   

   

   

   

   

   

   

   

   

   

 

 



 

 

 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


