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Introduction 
This section includes additional details related to mathematical perspective on eigenvector centrality, MICMAC (Cross-Impact Matrix Multiplication Applied to Classification) and LTM (Loops That Matter) (see Sections 1,2,3); dependence and influence scores of key factors in the PRB (Pinios River Basin) (Section 4); variables and mathematical equations behind the SF (Stock and Flow) model focused on the PRB (Section 5); ranges and probability distributions for the Uncertainty Analysis (Section 6). 
S1 Mathematical perspective on eigenvector centrality 
The mathematical process for calculating eigenvector centrality from CLDs typically starts by representing the CLD as an adjacency matrix A (see Newman, 2008 for further details). Each element Aij of the matrix indicates the presence and direction of a relationship from node i to node j. The centrality of node i, denoted as xi, is proportional to the sum of the centralities of i's neighbours, following the principle that connections to more influential nodes increase a node's influence more (see Eq. (1)).
(1)
The term λ in Eq. (1) is a normalization factor, ensuring the vector x remains bounded. Writing the vector of centralities as x = (x1, x2 …), the equation can be expressed in matrix form (see Eq. (2)).
    (2)
The final vector x contains the eigenvector centrality values, indicating the relative influence of each node in the CLD.

S2 Mathematical perspective on MICMAC (Cross-Impact Matrix Multiplication Applied to Classification) 
A ‘classic’ Impact Matrix M={mij} represents the direct influence of element i on element j. Influence shows the cumulative impact of a factor, while dependence reflects its susceptibility to other factors. They are normalized between 0 and 1 (Walters et al., 2022). The Direct Influence vector DIi and the Direct Dependence vector DDi are calculated as follows (see Eq. (3) and (4)):


However, since 'classic' Impact Matrices account only for direct relationships between system elements and ignore indirect ones (i.e., feedback effects through paths and loops), MICMAC manipulates and analyses 'classic' Impact Matrices to assess both direct and indirect importance of key factors in complex systems (Heilgeist et al., 2022). For clarity, assume that a 'classic' Impact Matrix M contains only zeros and ones, meaning the intensity of relationships is not considered. Each element mij indicates the presence of an influence (a path of length 1) from variable i to variable j. By raising matrix M to the power of n, the element at the intersection of row i and column j represents the number of paths of length n connecting these two variables (see Eq. (5)):
   (5)
The MICMAC method calculates the matrix M raised to successive powers (1, 2, ..., up to n) until the ranking of variables’ influence and dependence stabilizes. This process results in a new Impact Matrix, where each element represents the number of propagation paths (of length ≤ n) indicating both direct and indirect influences from variable i to variable j (Arcade et al., 1999). The Total Influence TIi and Total Dependence TDi are then calculated as follows (see Eq. (6) and (7)):


To identify the specific roles of key factors in the Nexus system, the variables in the CLD are projected onto an influence-dependence chart based on their Total Influence and Total Dependence scores (Nazlabadi et al., 2022).

S3 Mathematical perspective on LTM (Loops That Matter) 
LTM computes three metrics to measure loop dominance: the link score, loop score, and relative loop score (Schoenberg et al., 2020). The link score measures the contribution and polarity of a causal link between variables. The link score for the link xz in the equation z=f(x,y) is defined as (see Eq. (8)):
LS(xàz) (8)
where Δz represents the change in z from the previous to the current time, Δx is the change in x over the same time step, and Δzx is the change in z with respect to x.
The loop score represents the combined contribution and polarity of a loop, calculated as the product of all link scores within that loop. The loop score for a loop Lx containing n links through n variables is defined as (see Eq. (9)):
Loop score (Lx)  (9)
The relative loop score normalizes the loop score across all loops to identify dominant loops at any given time, indicating the polarity and fractional contribution of a feedback loop to changes in connected stocks (Schoenberg et al., 2023). The relative loop score for loop Lx normalized over all m loops is (see Eq. (10)):
Relative loop score (Lx)    (10)
By combining relative loop scores with the System Change metric, analysts can identify which links and feedback loops are most influential during key periods of substantial change, enabling more effective leverage point identification for intervention. The System Change metric is defined by the following equations (Eq. (11)):
Accumulated Stock Change (As)    (11)

Raw System Change (R)                 (12)

System Change Over Time                             (13)
As shown in Eq. (12), the net flow for a stock ⅆS/ⅆt at a given time is compared to its total accumulation over the period As, ensuring that only significant changes contribute to the system change metric. Eq. (13) normalizes these values to a score between 0 and 1, aiding in the identification of critical periods of system change.

S4 Normalized dependence and influence scores of key factors in the Pinios River Basin, with values ranging from 0 (lowest) to 1 (highest)

	KEY FACTORS DRIVING SYSTEM OUTCOME
	MICMAC DEPENDENCE
	MICMAC INFLUENCE

	Community well-being
	0.866
	0

	Soil quality
	0.813
	0

	Flora and fauna conservation
	0.647
	0

	Soil pollution
	0.805
	0

	Irrigated areas
	0.964
	0.823

	Agricultural productivity
	0.809
	0.881

	Economic sustainability of agriculture
	0.964
	0

	Cultivated areas
	0.672
	0.881

	Water demand for irrigation
	1
	1

	Tourism
	0.67
	0

	Use of chemicals and fertilizers
	0.869
	0.926

	Nitrate pollution
	0.855
	0.801

	GW (groundwater) quality
	0.784
	0.889

	GW demand for irrigation
	0.783
	0.626

	GW use for irrigation
	0.763
	0.797

	GW level
	0.765
	0.83

	GW salinization
	0.81
	0.763

	SW (surface water) demand for irrigation
	0.896
	0.773

	SW use for irrigation
	0.788
	0.627

	SW quality
	0.795
	0.754

	SW availability for agriculture
	0.842
	0.818

	GW cost
	0.81
	0.888






 



S5 Variables and mathematical equations behind the SF (Stock and Flow) model focused on the Pinios River Basin 
Run Specs
Start Time	0
Stop Time	360
DT	1
Fractional DT	False
Save Interval	1
Sim Duration	0
Time Units	Month
Pause Interval	0
Integration Method	Euler

Total	Count
Variables	214
Modules	4
Stocks	21
Flows	37
Converters	156
Constants	75
Equations	118



	Array Dimension
	Elements

	Area
	Delta, Agia

	Crop
	Pome_fruit_trees, Stone_fruit_trees, Cereals, Corn, Nuts, Forage, Cotton, Olives, Other_trees, Other_crops

	Irrigated
	Pome_fruit_trees, Stone_fruit_trees, Cereals, Corn, Nuts, Forage, Cotton, Olives, Other_trees, Other_crops

	Landuse
	Urban, Agricultural, Natural, Other_landuse

	Month
	Jan, Feb, Mar, Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, Dec

	Nutrients
	N, P, K

	Use
	Drinking, Irrigation, Ecosystem, Other

	

	Variable
	Equation
	Properties
	Units

	Agricultural_areas[Crop, Area](t)
	Agricultural_areas[Crop, Area](t - dt) + (AA_increase_rate[Crop, Area] - AA_decrease_rate[Crop, Area]) * dt
	INIT Agricultural_areas[Crop, Area] = Initial_crops_area[Crop, Area]
	ha

	Agricultural_profitability[Crop, Area](t)
	Agricultural_profitability[Crop, Area](t - dt) + (AP_increase_rate[Crop, Area] - AP_decrease_rate[Crop, Area]) * dt
	INIT Agricultural_profitability[Crop, Area] = 0.2
	Dmnl

	Desertification_risk[Area](t)
	Desertification_risk[Area](t - dt) + (DR_increase_rate[Area] - DR_decrease_rate[Area]) * dt
	INIT Desertification_risk[Area] = Initial_Desertification_Risk[Area]
	Dmnl

	Livestock_and_Pasture_Areas[Area](t)
	Livestock_and_Pasture_Areas[Area](t - dt) + (LPA_increase_rate[Area] - LPA_decrease_rate[Area]) * dt
	INIT Livestock_and_Pasture_Areas[Area] = Initial_Livestock_and_Pasture_Areas[Area]
	ha

	AA_decrease_rate[Crop, Area]
	0
	
	ha/Month

	AA_increase_rate[Crop, Area]
	0*(1-"Landuse_planning_regulation/actions")
	
	ha/Month

	AP_decrease_rate[Crop, Area]
	Crop_profitability[Crop]*WATER."Frequency_and_intensity_of_extremes_(droughts_and_floods)"*(1-Favorable_Market_conditions)*Land_fragmentation*Production_cost[Area]
	
	Dmnl/Month

	AP_increase_rate[Crop, Area]
	Crop_profitability[Crop]*(1+Agricultural_productivity[Crop, Area]*Development_of_consortia[Area]*Favorable_Market_conditions)*Access_to_Funding
	
	Dmnl/Month

	DR_decrease_rate[Area]
	( IF "N_load_-_Area"[Area] > 0.5 AND Desertification_risk[Area] < 1 THEN 0 ELSE 0.001*"N_load_-_Area"[Area]-"Trend_AA_-_sum"[Area] )
	
	Dmnl/Month

	DR_increase_rate[Area]
	( IF "N_load_-_Area"[Area] > 0.5 AND Desertification_risk[Area] < 1 THEN 0.001*"N_load_-_Area"[Area]+"Trend_AA_-_sum"[Area] ELSE 0 )
	
	Dmnl/Month

	LPA_decrease_rate[Area]
	0
	
	ha/Month

	LPA_increase_rate[Area]
	0
	
	ha/Month

	Access_to_Funding
	0.1
	
	Dmnl

	Accessibility_to_irrigation_water
	1
	
	Dmnl

	Actual_contribution_of_capillary_rise[Crop, Area]
	( IF WATER.CC_scenario_YN = 0 THEN Potential_contribution_of_capillary_rise[Crop, Area] ELSE 0.88*Potential_contribution_of_capillary_rise[Crop, Area] )
	
	Dmnl

	Agricultural_productivity[Crop, Area]
	( IF Average_unit_crop_yield[Crop] > "Target_-_unit_crop_yield"[Crop] THEN 1 ELSE Average_unit_crop_yield[Crop]/"Target_-_unit_crop_yield"[Crop]*((Innovation_in_agricultural_practice+ECOSYSTEMS.Soil_organic_matter[Area]+Farmers'_training_and_awareness*TIME/360+ECOSYSTEMS.Soil_quality[Area])/4) )
	
	Dmnl

	Agricultural_sustainability[Crop, Area]
	(Agricultural_productivity[Crop, Area]+Crop_profitability[Crop]*(1+0.3*Access_to_Funding-0.2*Land_fragmentation-0.5*Production_cost[Area]))/2
	
	Dmnl

	Application_efficiency
	0.85
	
	Dmnl

	Average_agricultural_sustainability[Area]
	SUM(Agricultural_sustainability[*, Area])/10
	
	Dmnl

	Average_crop_unit_water_need[Pome_fruit_trees, Delta]
	4200
	
	m3/ha

	Average_crop_unit_water_need[Pome_fruit_trees, Agia]
	5580
	
	m3/ha

	Average_crop_unit_water_need[Stone_fruit_trees, Delta]
	4200
	
	m3/ha

	Average_crop_unit_water_need[Stone_fruit_trees, Agia]
	4667
	
	m3/ha

	Average_crop_unit_water_need[Cereals, Delta]
	0
	
	m3/ha

	Average_crop_unit_water_need[Cereals, Agia]
	0
	
	m3/ha

	Average_crop_unit_water_need[Corn, Delta]
	4813
	
	m3/ha

	Average_crop_unit_water_need[Corn, Agia]
	4167
	
	m3/ha

	Average_crop_unit_water_need[Nuts, Delta]
	3300
	
	m3/ha

	Average_crop_unit_water_need[Nuts, Agia]
	3667
	
	m3/ha

	Average_crop_unit_water_need[Forage, Delta]
	4903
	
	m3/ha

	Average_crop_unit_water_need[Forage, Agia]
	4167
	
	m3/ha

	Average_crop_unit_water_need[Cotton, Delta]
	2650
	
	m3/ha

	Average_crop_unit_water_need[Cotton, Agia]
	2208
	
	m3/ha

	Average_crop_unit_water_need[Olives, Delta]
	1130
	
	m3/ha

	Average_crop_unit_water_need[Olives, Agia]
	0
	
	m3/ha

	Average_crop_unit_water_need[Other_trees, Delta]
	10462
	
	m3/ha

	Average_crop_unit_water_need[Other_trees, Agia]
	0
	
	m3/ha

	Average_crop_unit_water_need[Other_crops, Delta]
	3662
	
	m3/ha

	Average_crop_unit_water_need[Other_crops, Agia]
	0
	
	m3/ha

	Average_irrigation_water_budget
	SUM(Irrigation_water_budget[*])/3
	
	Dmnl

	Average_unit_crop_yield[Pome_fruit_trees]
	27470
	
	kg/ha

	Average_unit_crop_yield[Stone_fruit_trees]
	4812
	
	kg/ha

	Average_unit_crop_yield[Cereals]
	4000
	
	kg/ha

	Average_unit_crop_yield[Corn]
	11018
	
	kg/ha

	Average_unit_crop_yield[Nuts]
	1291
	
	kg/ha

	Average_unit_crop_yield[Forage]
	3000
	
	kg/ha

	Average_unit_crop_yield[Cotton]
	3000
	
	kg/ha

	Average_unit_crop_yield[Olives]
	3000
	
	kg/ha

	Average_unit_crop_yield[Other_trees]
	24931
	
	kg/ha

	Average_unit_crop_yield[Other_crops]
	43000
	
	kg/ha

	Baseline_fertilizers_application_rate[N, Pome_fruit_trees]
	43
	
	kg/ha

	Baseline_fertilizers_application_rate[N, Stone_fruit_trees]
	43
	
	kg/ha

	Baseline_fertilizers_application_rate[N, Cereals]
	52
	
	kg/ha

	Baseline_fertilizers_application_rate[N, Corn]
	250
	
	kg/ha

	Baseline_fertilizers_application_rate[N, Nuts]
	43
	
	kg/ha

	Baseline_fertilizers_application_rate[N, Forage]
	8
	
	kg/ha

	Baseline_fertilizers_application_rate[N, Cotton]
	112
	
	kg/ha

	Baseline_fertilizers_application_rate[N, Olives]
	43
	
	kg/ha

	Baseline_fertilizers_application_rate[N, Other_trees]
	43
	
	kg/ha

	Baseline_fertilizers_application_rate[N, Other_crops]
	220
	
	kg/ha

	Baseline_fertilizers_application_rate[P, Pome_fruit_trees]
	15
	
	kg/ha

	Baseline_fertilizers_application_rate[P, Stone_fruit_trees]
	15
	
	kg/ha

	Baseline_fertilizers_application_rate[P, Cereals]
	13
	
	kg/ha

	Baseline_fertilizers_application_rate[P, Corn]
	24
	
	kg/ha

	Baseline_fertilizers_application_rate[P, Nuts]
	15
	
	kg/ha

	Baseline_fertilizers_application_rate[P, Forage]
	12
	
	kg/ha

	Baseline_fertilizers_application_rate[P, Cotton]
	20
	
	kg/ha

	Baseline_fertilizers_application_rate[P, Olives]
	15
	
	kg/ha

	Baseline_fertilizers_application_rate[P, Other_trees]
	15
	
	kg/ha

	Baseline_fertilizers_application_rate[P, Other_crops]
	76
	
	kg/ha

	Baseline_fertilizers_application_rate[K, Pome_fruit_trees]
	14
	
	kg/ha

	Baseline_fertilizers_application_rate[K, Stone_fruit_trees]
	14
	
	kg/ha

	Baseline_fertilizers_application_rate[K, Cereals]
	0
	
	kg/ha

	Baseline_fertilizers_application_rate[K, Corn]
	7
	
	kg/ha

	Baseline_fertilizers_application_rate[K, Nuts]
	14
	
	kg/ha

	Baseline_fertilizers_application_rate[K, Forage]
	10
	
	kg/ha

	Baseline_fertilizers_application_rate[K, Cotton]
	30
	
	kg/ha

	Baseline_fertilizers_application_rate[K, Olives]
	14
	
	kg/ha

	Baseline_fertilizers_application_rate[K, Other_trees]
	14
	
	kg/ha

	Baseline_fertilizers_application_rate[K, Other_crops]
	163
	
	kg/ha

	Cost_of_water[Area]
	(Impact_of_energy_cost_on_water_cost[Area]+(1-Irrigation_efficiency[Area])-"S2-Irrigation_programming")/3
	
	Dmnl

	Crop_profitability[Crop]
	(Unit_crop_prof[Crop]/Months_per_year)/(Target_crop_profitability[Crop]/Months_per_year)*(1+0.2*Favorable_Market_conditions-0.4*(1-"N_load_-_Crop"[Crop]))
	
	Dmnl

	Desertification_risk_of_agricultural_areas[Area]
	((1-WATER.SW_quality[Area])+(1-WATER.GW_quality[Area])+(1-"Landuse_planning_regulation/actions")+"N_load_-_Area"[Area]+WATER."Frequency_and_intensity_of_extremes_(droughts_and_floods)")/5
	
	Dmnl

	Development_of_consortia[Area]
	0.2
	
	Dmnl

	Environmental_labelling_schemes
	0
	
	Dmnl

	Farmers'_training_and_awareness
	0
	
	Dmnl

	Favorable_Market_conditions
	0.5
	
	Dmnl

	Fertilizers_application_rate[Nutrients, Crop]
	Baseline_fertilizers_application_rate[Nutrients, Crop]*(1-(0.2*Farmers'_training_and_awareness)-(0.2*Environmental_labelling_schemes)-(0.1*"Landuse_planning_regulation/actions"))
	
	kg/ha

	Fertilizers_load[Nutrients, Crop]
	( IF Fertilizers_application_rate[Nutrients, Crop] > Recommended_fertilizers_application_rate[Nutrients, Crop] THEN 1 ELSE Fertilizers_application_rate[Nutrients, Crop]/Recommended_fertilizers_application_rate[Nutrients, Crop] )
	
	Dmnl

	Fertilizers_use_efficiency[N]
	0.5
	
	Dmnl

	Fertilizers_use_efficiency[P]
	0.5
	
	Dmnl

	Fertilizers_use_efficiency[K]
	0.5
	
	Dmnl

	Impact_of_CC_on_unit_water_need
	( IF WATER.CC_scenario_YN = 0 THEN 1 ELSE 1.06 )
	
	Dmnl

	Impact_of_energy_cost_on_water_cost[Area]
	(1-WATER."SW/GW_uses_-_area"[Irrigation, Area])*(1-(WATER.GW_availability[Area]/WATER.GW_storage[Area]))
	
	Dmnl

	Initial_crops_area[Pome_fruit_trees, Delta]
	1.7
	
	ha

	Initial_crops_area[Pome_fruit_trees, Agia]
	630
	
	ha

	Initial_crops_area[Stone_fruit_trees, Delta]
	12.7
	
	ha

	Initial_crops_area[Stone_fruit_trees, Agia]
	254
	
	ha

	Initial_crops_area[Cereals, Delta]
	706.9
	
	ha

	Initial_crops_area[Cereals, Agia]
	150
	
	ha

	Initial_crops_area[Corn, Delta]
	398.9
	
	ha

	Initial_crops_area[Corn, Agia]
	3.7
	
	ha

	Initial_crops_area[Nuts, Delta]
	50.6
	
	ha

	Initial_crops_area[Nuts, Agia]
	75.7
	
	ha

	Initial_crops_area[Forage, Delta]
	863
	
	ha

	Initial_crops_area[Forage, Agia]
	41.8
	
	ha

	Initial_crops_area[Cotton, Delta]
	70.8
	
	ha

	Initial_crops_area[Cotton, Agia]
	0.001
	
	ha

	Initial_crops_area[Olives, Delta]
	112.7
	
	ha

	Initial_crops_area[Olives, Agia]
	26.1
	
	ha

	Initial_crops_area[Other_trees, Delta]
	596
	
	ha

	Initial_crops_area[Other_trees, Agia]
	78.9
	
	ha

	Initial_crops_area[Other_crops, Delta]
	136.3
	
	ha

	Initial_crops_area[Other_crops, Agia]
	28.1
	
	ha

	Initial_Desertification_Risk[Delta]
	0.7
	
	Dmnl

	Initial_Desertification_Risk[Agia]
	0.7
	
	Dmnl

	Initial_Livestock_and_Pasture_Areas[Delta]
	2000
	
	ha

	Initial_Livestock_and_Pasture_Areas[Agia]
	500
	
	ha

	Innovation_in_agricultural_practice
	0
	
	Dmnl

	Institutional_coordination
	0
	
	Dmnl

	Irrigation_efficiency[Delta]
	0.65
	
	Dmnl

	Irrigation_efficiency[Agia]
	0.8
	
	Dmnl

	Irrigation_unit_water_demand[Crop, Area]
	Impact_of_CC_on_unit_water_need*Irrigation_water_demand_coefficient*((1-Reduction_of_irrigation_water_needs_due_to_NBS[Crop, Area])*Average_crop_unit_water_need[Crop, Area]*(1-(Actual_contribution_of_capillary_rise[Crop, Area])))*(1-0.15*(Innovation_in_agricultural_practice)-0.05*(Monitoring)-0.15*(Farmers'_training_and_awareness))
	
	m3/(Month*ha)

	Irrigation_water_budget[Area]
	( IF Water_availability_for_irrigation[Area] > Irrigation_water_use_per_Area[Area] THEN 1 ELSE Water_availability_for_irrigation[Area]/Irrigation_water_use_per_Area[Area] )
	
	Dmnl

	Irrigation_water_demand_coefficient
	( IF WATER.Month_of_the_year = 1 THEN 0 ELSE ( IF WATER.Month_of_the_year = 2 THEN 0 ELSE ( IF WATER.Month_of_the_year = 3 THEN 0 ELSE ( IF WATER.Month_of_the_year = 4 THEN 0 ELSE ( IF WATER.Month_of_the_year = 5 THEN 0.07 ELSE ( IF WATER.Month_of_the_year = 6 THEN 0.2 ELSE ( IF WATER.Month_of_the_year = 7 THEN 0.3 ELSE ( IF WATER.Month_of_the_year = 8 THEN 0.3 ELSE ( IF WATER.Month_of_the_year = 9 THEN 0.13 ELSE ( IF WATER.Month_of_the_year = 10 THEN 0 ELSE 0 ) ) ) ) ) ) ) ) ) )
	
	Dmnl

	Irrigation_water_use[Crop, Area]
	Agricultural_areas[Crop, Area]*Irrigation_unit_water_demand[Crop, Area]*(2-Irrigation_efficiency[Area])*WATER."Conversion_m3/Mm3"
	
	Mm3

	Irrigation_water_use_per_Area[Area]
	SUM(Irrigation_water_use[*, Area])
	
	Mm3

	Land_fragmentation
	0.6*(1-"Landuse_planning_regulation/actions")
	
	Dmnl

	"Landuse_-_Area"[Urban, Delta]
	1
	
	ha

	"Landuse_-_Area"[Urban, Agia]
	168.7
	
	ha

	"Landuse_-_Area"[Agricultural, Delta]
	1
	
	ha

	"Landuse_-_Area"[Agricultural, Agia]
	2127
	
	ha

	"Landuse_-_Area"[Natural, Delta]
	1
	
	ha

	"Landuse_-_Area"[Natural, Agia]
	2955
	
	ha

	"Landuse_-_Area"[Other_landuse, Delta]
	1
	
	ha

	"Landuse_-_Area"[Other_landuse, Agia]
	1
	
	ha

	"Landuse_planning_regulation/actions"
	0.5
	
	Dmnl

	"Livestock_capacity_-_actual"[Delta]
	2
	
	animal/ha

	"Livestock_capacity_-_actual"[Agia]
	1
	
	animal/ha

	"Livestock_capacity_-_threshold"
	2
	
	animal/ha

	Livestock_impacts[Area]
	( IF "Livestock_capacity_-_actual"[Area] > 2*"Livestock_capacity_-_threshold" THEN 1 ELSE "Livestock_capacity_-_actual"[Area]/"Livestock_capacity_-_threshold" )*(Livestock_and_Pasture_Areas[Area]/Initial_Livestock_and_Pasture_Areas[Area])
	
	Dmnl

	Monitoring
	0
	
	Dmnl

	Months_per_year
	12
	
	Month

	"N_load_-_Area"[Area]
	SUM("N_load_-_Crop,_Area"[*, Area])*(1-0.2*"S1-Mulching"*TIME/360)
	
	Dmnl

	"N_load_-_Crop"[Crop]
	Fertilizers_load[N, Crop]
	
	Dmnl

	"N_load_-_Crop,_Area"[Crop, Area]
	"N_load_-_Crop"[Crop]*Agricultural_areas[Crop, Area]/SUM(Agricultural_areas[*, Area])
	
	Dmnl

	Potential_contribution_of_capillary_rise[Pome_fruit_trees, Delta]
	0
	
	Dmnl

	Potential_contribution_of_capillary_rise[Pome_fruit_trees, Agia]
	0
	
	Dmnl

	Potential_contribution_of_capillary_rise[Stone_fruit_trees, Delta]
	0
	
	Dmnl

	Potential_contribution_of_capillary_rise[Stone_fruit_trees, Agia]
	0
	
	Dmnl

	Potential_contribution_of_capillary_rise[Cereals, Delta]
	0.51
	
	Dmnl

	Potential_contribution_of_capillary_rise[Cereals, Agia]
	0
	
	Dmnl

	Potential_contribution_of_capillary_rise[Corn, Delta]
	0.55
	
	Dmnl

	Potential_contribution_of_capillary_rise[Corn, Agia]
	0
	
	Dmnl

	Potential_contribution_of_capillary_rise[Nuts, Delta]
	0.51
	
	Dmnl

	Potential_contribution_of_capillary_rise[Nuts, Agia]
	0
	
	Dmnl

	Potential_contribution_of_capillary_rise[Forage, Delta]
	0.55
	
	Dmnl

	Potential_contribution_of_capillary_rise[Forage, Agia]
	0
	
	Dmnl

	Potential_contribution_of_capillary_rise[Cotton, Delta]
	1
	
	Dmnl

	Potential_contribution_of_capillary_rise[Cotton, Agia]
	0
	
	Dmnl

	Potential_contribution_of_capillary_rise[Olives, Delta]
	0.51
	
	Dmnl

	Potential_contribution_of_capillary_rise[Olives, Agia]
	0
	
	Dmnl

	Potential_contribution_of_capillary_rise[Other_trees, Delta]
	0
	
	Dmnl

	Potential_contribution_of_capillary_rise[Other_trees, Agia]
	0
	
	Dmnl

	Potential_contribution_of_capillary_rise[Other_crops, Delta]
	0.51
	
	Dmnl

	Potential_contribution_of_capillary_rise[Other_crops, Agia]
	0
	
	Dmnl

	Production_cost[Area]
	(0.6*Cost_of_water[Area]+0.2*(1-Development_of_consortia[Area])+0.2*(1-Farmers'_training_and_awareness))/3
	
	Dmnl

	Recommended_fertilizers_application_rate[N, Pome_fruit_trees]
	45
	
	kg/ha

	Recommended_fertilizers_application_rate[N, Stone_fruit_trees]
	45
	
	kg/ha

	Recommended_fertilizers_application_rate[N, Cereals]
	101
	
	kg/ha

	Recommended_fertilizers_application_rate[N, Corn]
	201
	
	kg/ha

	Recommended_fertilizers_application_rate[N, Nuts]
	110
	
	kg/ha

	Recommended_fertilizers_application_rate[N, Forage]
	28
	
	kg/ha

	Recommended_fertilizers_application_rate[N, Cotton]
	84
	
	kg/ha

	Recommended_fertilizers_application_rate[N, Olives]
	89
	
	kg/ha

	Recommended_fertilizers_application_rate[N, Other_trees]
	45
	
	kg/ha

	Recommended_fertilizers_application_rate[N, Other_crops]
	168
	
	kg/ha

	Recommended_fertilizers_application_rate[P, Pome_fruit_trees]
	34
	
	kg/ha

	Recommended_fertilizers_application_rate[P, Stone_fruit_trees]
	34
	
	kg/ha

	Recommended_fertilizers_application_rate[P, Cereals]
	45
	
	kg/ha

	Recommended_fertilizers_application_rate[P, Corn]
	101
	
	kg/ha

	Recommended_fertilizers_application_rate[P, Nuts]
	40
	
	kg/ha

	Recommended_fertilizers_application_rate[P, Forage]
	28
	
	kg/ha

	Recommended_fertilizers_application_rate[P, Cotton]
	67
	
	kg/ha

	Recommended_fertilizers_application_rate[P, Olives]
	45
	
	kg/ha

	Recommended_fertilizers_application_rate[P, Other_trees]
	34
	
	kg/ha

	Recommended_fertilizers_application_rate[P, Other_crops]
	89
	
	kg/ha

	Recommended_fertilizers_application_rate[K, Pome_fruit_trees]
	34
	
	kg/ha

	Recommended_fertilizers_application_rate[K, Stone_fruit_trees]
	34
	
	kg/ha

	Recommended_fertilizers_application_rate[K, Cereals]
	45
	
	kg/ha

	Recommended_fertilizers_application_rate[K, Corn]
	101
	
	kg/ha

	Recommended_fertilizers_application_rate[K, Nuts]
	90
	
	kg/ha

	Recommended_fertilizers_application_rate[K, Forage]
	68
	
	kg/ha

	Recommended_fertilizers_application_rate[K, Cotton]
	67
	
	kg/ha

	Recommended_fertilizers_application_rate[K, Olives]
	56
	
	kg/ha

	Recommended_fertilizers_application_rate[K, Other_trees]
	34
	
	kg/ha

	Recommended_fertilizers_application_rate[K, Other_crops]
	34
	
	kg/ha

	Reduction_of_irrigation_water_needs_due_to_NBS[Crop, Area]
	"S2-Irrigation_programming"*"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Crop, Area]+"S1-Mulching"*"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Crop, Area]
	
	Dmnl

	"S1-Mulching"
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Pome_fruit_trees, Delta]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Pome_fruit_trees, Agia]
	0.01
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Stone_fruit_trees, Delta]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Stone_fruit_trees, Agia]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Cereals, Delta]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Cereals, Agia]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Corn, Delta]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Corn, Agia]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Nuts, Delta]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Nuts, Agia]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Forage, Delta]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Forage, Agia]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Cotton, Delta]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Cotton, Agia]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Olives, Delta]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Olives, Agia]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Other_trees, Delta]
	0.05
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Other_trees, Agia]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Other_crops, Delta]
	0
	
	Dmnl

	"S1-Reduction_of_irrigation_water_needs_due_to_mulching"[Other_crops, Agia]
	0
	
	Dmnl

	"S2-Irrigation_programming"
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Pome_fruit_trees, Delta]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Pome_fruit_trees, Agia]
	0.225
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Stone_fruit_trees, Delta]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Stone_fruit_trees, Agia]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Cereals, Delta]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Cereals, Agia]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Corn, Delta]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Corn, Agia]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Nuts, Delta]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Nuts, Agia]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Forage, Delta]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Forage, Agia]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Cotton, Delta]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Cotton, Agia]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Olives, Delta]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Olives, Agia]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Other_trees, Delta]
	0.176
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Other_trees, Agia]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Other_crops, Delta]
	0
	
	Dmnl

	"S2-Reduction_of_irrigation_water_needs_due_to_irrigation_programming"[Other_crops, Agia]
	0
	
	Dmnl

	"Target_-_unit_crop_yield"[Crop]
	1.1*Average_unit_crop_yield[Crop]
	
	kg/ha

	Target_crop_profitability[Pome_fruit_trees]
	0.44
	
	euro/kg

	Target_crop_profitability[Stone_fruit_trees]
	1.35
	
	euro/kg

	Target_crop_profitability[Cereals]
	0.22
	
	euro/kg

	Target_crop_profitability[Corn]
	0.2
	
	euro/kg

	Target_crop_profitability[Nuts]
	2.67
	
	euro/kg

	Target_crop_profitability[Forage]
	0.01
	
	euro/kg

	Target_crop_profitability[Cotton]
	0.01
	
	euro/kg

	Target_crop_profitability[Olives]
	0.01
	
	euro/kg

	Target_crop_profitability[Other_trees]
	0.65
	
	euro/kg

	Target_crop_profitability[Other_crops]
	0.01
	
	euro/kg

	Trend_AA[Crop, Area]
	TREND(Agricultural_areas[Crop, Area], 1, 0)
	
	Dmnl

	"Trend_AA_-_sum"[Area]
	SUM(Trend_AA[*, Area])
	
	Dmnl

	Unit_crop_prof[Crop]
	Target_crop_profitability[Crop]*0.5
	
	euro/kg

	Unit_crop_profitability[Pome_fruit_trees]
	0.47
	
	euro/kg

	Unit_crop_profitability[Stone_fruit_trees]
	1.26
	
	euro/kg

	Unit_crop_profitability[Cereals]
	0.25
	
	euro/kg

	Unit_crop_profitability[Corn]
	0.23
	
	euro/kg

	Unit_crop_profitability[Nuts]
	2.83
	
	euro/kg

	Unit_crop_profitability[Forage]
	0.01
	
	euro/kg

	Unit_crop_profitability[Cotton]
	0.01
	
	euro/kg

	Unit_crop_profitability[Olives]
	0.01
	
	euro/kg

	Unit_crop_profitability[Other_trees]
	0.8
	
	euro/kg

	Unit_crop_profitability[Other_crops]
	0.01
	
	euro/kg

	Water_availability_for_irrigation[Area]
	WATER.SW_availability[Area]+WATER.GW_availability[Area]
	
	Mm3

	Soil_erosion[Area](t)
	Soil_erosion[Area](t - dt) + (SE_increase_rate[Area] - SE_decrease_rate[Area]) * dt
	INIT Soil_erosion[Area] = 0.5
	Dmnl

	Soil_quality[Area](t)
	Soil_quality[Area](t - dt) + (SQ_increase_rate[Area] - SQ_decrease_rate[Area]) * dt
	INIT Soil_quality[Area] = 0.5
	Dmnl

	State_of_natural_areas[Area](t)
	State_of_natural_areas[Area](t - dt) + (SNA_increase_rate[Area] - SNA_decrease_rate[Area]) * dt
	INIT State_of_natural_areas[Area] = 0.5
	Dmnl

	State_of_riparian_habitat_and_forest_conservation[Area](t)
	State_of_riparian_habitat_and_forest_conservation[Area](t - dt) + (PHF_increase_rate[Area] - PHF_decrease_rate[Area]) * dt
	INIT State_of_riparian_habitat_and_forest_conservation[Area] = 0.2
	Dmnl

	PHF_decrease_rate[Area]
	WATER.Average_water_quality[Area]*Urbanization_increase*"Agricultural_areas_-_irrigated"[Area]/"Agricultural_areas_-_irrigated_INIT"[Area]
	
	Dmnl/Month

	PHF_increase_rate[Area]
	AGRICULTURE_LAND."Landuse_planning_regulation/actions"
	
	Dmnl/Month

	SE_decrease_rate[Area]
	( IF Soil_erosion[Area] > 0 THEN 0.001*((AGRICULTURE_LAND."S1-Mulching")+AGRICULTURE_LAND."Landuse_planning_regulation/actions"+AGRICULTURE_LAND.Farmers'_training_and_awareness)/3 ELSE 0 )
	
	Dmnl/Month

	SE_increase_rate[Area]
	( IF Soil_erosion[Area] < 1 THEN 0.001*(("Agricultural_areas_-_sum"[Area]/"Initial_crops_area_-_sum"[Area])+WATER.CC_scenario_YN+(1-AGRICULTURE_LAND.Farmers'_training_and_awareness)+(1-AGRICULTURE_LAND."Landuse_planning_regulation/actions"))/4 ELSE 0 )
	
	Dmnl/Month

	SNA_decrease_rate[Area]
	( IF State_of_natural_areas[Area] > 0 THEN State_of_natural_areas[Area]*(0.01*((1-WATER.Average_water_quality[Area])+(1-Soil_quality[Area])+Urbanization_increase)/3)*("Agricultural_areas_-_sum"[Area]/"Initial_crops_area_-_sum"[Area]) ELSE 0 )
	
	Dmnl/Month

	SNA_increase_rate[Area]
	State_of_natural_areas[Area]*0.01*AGRICULTURE_LAND."Landuse_planning_regulation/actions"
	
	Dmnl/Month

	SQ_decrease_rate[Area]
	( IF Soil_quality[Area] < 1 THEN Soil_quality[Area]*0.001*((AGRICULTURE_LAND."N_load_-_Area"[Area]+WATER.CC_scenario_YN+(1-Soil_organic_matter[Area])+Soil_erosion[Area]/4)*("Agricultural_areas_-_sum"[Area]/"Initial_crops_area_-_sum"[Area])) ELSE 0 )
	
	Dmnl/Month

	SQ_increase_rate[Area]
	Soil_quality[Area]*0.005*((AGRICULTURE_LAND."Landuse_planning_regulation/actions"+Soil_organic_matter[Area])/2)
	
	Dmnl/Month

	"Agricultural_areas_-_irrigated"[Area]
	SUM(AGRICULTURE_LAND.Agricultural_areas[*:Irrigated, Area])
	
	ha

	"Agricultural_areas_-_irrigated_INIT"[Area]
	INIT("Agricultural_areas_-_irrigated"[Area])
	
	ha

	"Agricultural_areas_-_sum"[Area]
	SUM(AGRICULTURE_LAND.Agricultural_areas[*, Area])
	
	ha

	"Initial_crops_area_-_sum"[Area]
	SUM(AGRICULTURE_LAND.Initial_crops_area[*, Area])
	
	ha

	Potential_for_agrotourism[Area]
	State_of_natural_areas[Area]
	
	Dmnl

	Soil_organic_matter[Area]
	((1-AGRICULTURE_LAND."N_load_-_Area"[Area])+(AGRICULTURE_LAND.Farmers'_training_and_awareness+AGRICULTURE_LAND."S1-Mulching")*TIME/360)/3
	
	Dmnl

	Urbanization_increase
	0.5
	
	Dmnl

	GW_availability[Area](t)
	GW_availability[Area](t - dt) + (GW_availability_increase_rate[Area] - GW_availability_decrease_rate[Area]) * dt
	INIT GW_availability[Area] = Initial_GW_storage[Area]
	Mm3

	"GW_availability_-_mGrowa"[Area](t)
	"GW_availability_-_mGrowa"[Area](t - dt) + (GW_inc_rate[Area] - GW_dec_rate[Area]) * dt
	INIT "GW_availability_-_mGrowa"[Area] = 0
	m3/ha

	GW_quality[Area](t)
	GW_quality[Area](t - dt) + (GW_quality_increase_rate[Area] - GW_quality_decrease_rate[Area]) * dt
	INIT GW_quality[Area] = Initial_GW_quality[Area]
	Dmnl

	SW_availability[Area](t)
	SW_availability[Area](t - dt) + (SW_availability_increase_rate[Area] - SW_availability_decrease_rate[Area]) * dt
	INIT SW_availability[Area] = 1
	Mm3

	"SW_availability_-_mGrowa"[Area](t)
	"SW_availability_-_mGrowa"[Area](t - dt) + (SW_inc_rate[Area] - SW_dec_rate[Area]) * dt
	INIT "SW_availability_-_mGrowa"[Area] = 0
	m3/ha

	SW_in_Reservoirs[Area](t)
	SW_in_Reservoirs[Area](t - dt) + (SW_increase_rate[Area] - SW_decrease_rate[Area]) * dt
	INIT SW_in_Reservoirs[Area] = Initial_SW_in_reservoirs[Area]
	Mm3

	SW_quality[Area](t)
	SW_quality[Area](t - dt) + (SW_quality_increase_rate[Area] - SW_quality_decrease_rate[Area]) * dt
	INIT SW_quality[Area] = Initial_SW_quality[Area]
	Dmnl

	GW_availability_decrease_rate[Area]
	GW_demand[Area]+"Capillary_rise_-_volume_per_area"[Area]-Potential_GW_withdrawal_reduction_due_to_Reservoirs[Area]+GW_outflow[Area]
	
	Mm3/Month

	GW_availability_increase_rate[Area]
	( IF GW_availability[Area] < GW_storage[Area] THEN GW_recharge_rate[Area]*(1+(CC_scenario_YN*"Yearly_change_-_GW_recharge_rate"[Area]/AGRICULTURE_LAND.Months_per_year)) ELSE 0 )
	
	Mm3/Month

	GW_dec_rate[Area]
	0
	
	m3/(ha*Month)

	GW_inc_rate[Area]
	SW_dec_rate[Area]
	
	m3/(ha*Month)

	GW_quality_decrease_rate[Area]
	( IF GW_quality[Area] > 0 THEN 0.01*(("Diffuse_sources_of_pollution_-_Area"[Area])+0.2*(1-GW_availability_over_time[Area])+0.2*(High_Salinity_area_ratio[Area])) ELSE 0 )
	
	Dmnl/Month

	GW_quality_increase_rate[Area]
	( IF GW_quality[Area] > 0 THEN 0.01*(1-"Diffuse_sources_of_pollution_-_Area"[Area])*(GW_availability_over_time[Area])*(1+Protected_area_ratio[Area]) ELSE 0 )
	
	Dmnl/Month

	SW_availability_decrease_rate[Area]
	CC_scenario_YN
	
	Mm3/Month

	SW_availability_increase_rate[Area]
	"SW_inflow_-_HRUs"[Area]+Water_in_reservoirs[Area]
	
	Mm3/Month

	SW_dec_rate[Area]
	"Total_Runoff_-_mGrowa"[Area]*BFI[Area]
	
	m3/(ha*Month)

	SW_decrease_rate[Area]
	( IF "S4_-_SW_reservoirs_active_YN"[Area] = 1 THEN ( IF SW_in_Reservoirs[Area] > SW_use[Area] THEN SW_use[Area] ELSE 0 ) ELSE 0 )
	
	Mm3/Month

	SW_inc_rate[Area]
	"Total_Runoff_-_mGrowa"[Area]
	
	m3/(ha*Month)

	SW_increase_rate[Area]
	( IF SW_in_Reservoirs[Area] < Max_SW_in_reservoirs[Area] THEN Reservoirs_recharge_rate[Area]*(1+"Yearly_change_-_Reservoirs_recharge_rate"[Area]) ELSE 0 )
	
	Mm3/Month

	SW_quality_decrease_rate[Area]
	( IF SW_quality[Area] > 0 THEN 0.01*"Diffuse_sources_of_pollution_-_Area"[Area]*(1-Protected_area_ratio[Area]) ELSE 0 )
	
	Dmnl/Month

	SW_quality_increase_rate[Area]
	( IF SW_quality[Area] < 1 THEN 0.01*(1-"Diffuse_sources_of_pollution_-_Area"[Area])*(Protected_area_ratio[Area]) ELSE 0 )
	
	Dmnl/Month

	Additional_SW_availability[Area]
	( IF "S4_-_SW_reservoirs_active_YN"[Area] = 1 THEN ( IF SW_in_Reservoirs[Area] > 0.2*Initial_SW_in_reservoirs[Area] THEN SW_in_Reservoirs[Area]-0.2*Initial_SW_in_reservoirs[Area] ELSE 0 ) ELSE 0 )
	
	Mm3

	"Average_Pinios_river_flow_-_Delta_U"[Jan]
	117.28
	
	m3/s

	"Average_Pinios_river_flow_-_Delta_U"[Feb]
	60.84
	
	m3/s

	"Average_Pinios_river_flow_-_Delta_U"[Mar]
	102.54
	
	m3/s

	"Average_Pinios_river_flow_-_Delta_U"[Apr]
	78.91
	
	m3/s

	"Average_Pinios_river_flow_-_Delta_U"[May]
	30.42
	
	m3/s

	"Average_Pinios_river_flow_-_Delta_U"[Jun]
	22.67
	
	m3/s

	"Average_Pinios_river_flow_-_Delta_U"[Jul]
	22.21
	
	m3/s

	"Average_Pinios_river_flow_-_Delta_U"[Aug]
	23.05
	
	m3/s

	"Average_Pinios_river_flow_-_Delta_U"[Sep]
	67.14
	
	m3/s

	"Average_Pinios_river_flow_-_Delta_U"[Oct]
	42.2
	
	m3/s

	"Average_Pinios_river_flow_-_Delta_U"[Nov]
	48.3
	
	m3/s

	"Average_Pinios_river_flow_-_Delta_U"[Dec]
	100.42
	
	m3/s

	"Average_river_discharge_-_mGrowa"[Area]
	10
	
	m3/s

	Average_water_quality[Area]
	(GW_quality[Area]+SW_quality[Area])/2
	
	Dmnl

	"Capillary_rise_-_volume"[Crop, Area]
	AGRICULTURE_LAND.Potential_contribution_of_capillary_rise[Crop, Area]*AGRICULTURE_LAND.Average_crop_unit_water_need[Crop, Area]*AGRICULTURE_LAND.Agricultural_areas[Crop, Area]*"Conversion_m3/Mm3"*AGRICULTURE_LAND.Irrigation_water_demand_coefficient
	
	Mm3/Month

	"Capillary_rise_-_volume_per_area"[Area]
	SUM("Capillary_rise_-_volume"[*, Area])
	
	Mm3

	CC_scenario_YN
	1
	
	Dmnl

	Climate_change_impacts
	1
	
	Dmnl

	"Conversion_m3/Mm3"
	1e-06
	
	Mm3/m3

	"Conversion_s/Month"
	60*60*24*30
	
	s/Month

	"Diffuse_sources_of_pollution_-_Area"[Area]
	AGRICULTURE_LAND."N_load_-_Area"[Area]
	
	Dmnl

	Drinking_water_demand[Area]
	(1+"Loss_rate_-_drinking")*Population[Area]*Unit_drinking_water_demand[Area]*"Conversion_m3/Mm3"*Fluctuating_population_coefficient[Area]
	
	Mm3/Month

	Fluctuating_population_coefficient[Delta]
	( IF Month_of_the_year = 1 THEN 1 ELSE ( IF Month_of_the_year = 2 THEN 1 ELSE ( IF Month_of_the_year = 3 THEN 1 ELSE ( IF Month_of_the_year = 4 THEN 1 ELSE ( IF Month_of_the_year = 5 THEN 1 ELSE ( IF Month_of_the_year = 6 THEN 2.25 ELSE ( IF Month_of_the_year = 7 THEN 2.25 ELSE ( IF Month_of_the_year = 8 THEN 2.25 ELSE ( IF Month_of_the_year = 9 THEN 1 ELSE ( IF Month_of_the_year = 10 THEN 1 ELSE 1 ) ) ) ) ) ) ) ) ) )
	
	Dmnl

	Fluctuating_population_coefficient[Agia]
	( IF Month_of_the_year = 1 THEN 1 ELSE ( IF Month_of_the_year = 2 THEN 1 ELSE ( IF Month_of_the_year = 3 THEN 1 ELSE ( IF Month_of_the_year = 4 THEN 1 ELSE ( IF Month_of_the_year = 5 THEN 1 ELSE ( IF Month_of_the_year = 6 THEN 1.2 ELSE ( IF Month_of_the_year = 7 THEN 1.2 ELSE ( IF Month_of_the_year = 8 THEN 1.2 ELSE ( IF Month_of_the_year = 9 THEN 1 ELSE ( IF Month_of_the_year = 10 THEN 1 ELSE 1 ) ) ) ) ) ) ) ) ) )
	
	Dmnl

	"Frequency_and_intensity_of_extremes_(droughts_and_floods)"
	Climate_change_impacts*TIME/360
	
	Dmnl

	GW_availability_over_time[Area]
	( IF GW_availability[Area] < 0 THEN 0 ELSE MIN(GW_availability[Area]/Initial_GW_storage[Area], 1) )
	
	Dmnl

	GW_demand[Area]
	"GW_use_-_drinking"[Area]+"GW_use_-_irrigation"[Area]+"GW_use_-_other"[Area]
	
	Mm3/Month

	GW_outflow[Area]
	( IF GW_availability[Area] > GW_storage[Area] THEN GW_availability[Area]-GW_storage[Area] ELSE 0 )
	
	Mm3

	GW_recharge_rate[Delta]
	0.87
	
	Mm3/Month

	GW_recharge_rate[Agia]
	0.62
	
	Mm3/Month

	GW_storage[Delta]
	37
	
	Mm3

	GW_storage[Agia]
	45
	
	Mm3

	"GW_use_-_drinking"[Area]
	Drinking_water_demand[Area]*(1-"SW/GW_uses_-_area"[Drinking, Area])
	
	Mm3/Month

	"GW_use_-_irrigation"[Area]
	AGRICULTURE_LAND.Irrigation_water_use_per_Area[Area]*(1-"SW/GW_uses_-_area"[Irrigation, Area])
	
	Mm3/Month

	"GW_use_-_other"[Area]
	Water_demand_for_industrial_use[Area]*(1-"SW/GW_uses_-_area"[Other, Area])
	
	Mm3/Month

	High_Salinity_area_ratio[Delta]
	0.2
	
	Dmnl

	High_Salinity_area_ratio[Agia]
	0
	
	Dmnl

	Initial_GW_quality[Delta]
	0.5
	
	Dmnl

	Initial_GW_quality[Agia]
	0.5
	
	Dmnl

	Initial_GW_storage[Delta]
	25
	
	Mm3

	Initial_GW_storage[Agia]
	30
	
	Mm3

	Initial_SW_in_reservoirs[Delta]
	1.75
	
	Mm3

	Initial_SW_in_reservoirs[Agia]
	2.5
	
	Mm3

	Initial_SW_quality[Delta]
	0.3
	
	Dmnl

	Initial_SW_quality[Agia]
	0.6
	
	Dmnl

	"Loss_rate_-_drinking"
	0.3
	
	Dmnl

	Max_SW_in_reservoirs[Delta]
	3.5
	
	Mm3

	Max_SW_in_reservoirs[Agia]
	5
	
	Mm3

	Month_of_the_year
	TIME
	
	Month

	"Monthly_Pinios_river_flow_-_Delta_Downstream"
	"Monthly_Pinios_river_flow_-_Delta_Upstream"-SW_use[Delta]*(1-"S4_-_SW_reservoirs_active_YN"[Delta])
	
	Mm3/Month

	"Monthly_Pinios_river_flow_-_Delta_Upstream"
	( IF Month_of_the_year = 1 THEN "Average_Pinios_river_flow_-_Delta_U"[Jan]*"Conversion_s/Month"*"Conversion_m3/Mm3" ELSE ( IF Month_of_the_year = 2 THEN "Average_Pinios_river_flow_-_Delta_U"[Feb]*"Conversion_s/Month"*"Conversion_m3/Mm3" ELSE ( IF Month_of_the_year = 3 THEN "Average_Pinios_river_flow_-_Delta_U"[Mar]*"Conversion_s/Month"*"Conversion_m3/Mm3" ELSE ( IF Month_of_the_year = 4 THEN "Average_Pinios_river_flow_-_Delta_U"[Apr]*"Conversion_s/Month"*"Conversion_m3/Mm3" ELSE ( IF Month_of_the_year = 5 THEN "Average_Pinios_river_flow_-_Delta_U"[May]*"Conversion_s/Month"*"Conversion_m3/Mm3" ELSE ( IF Month_of_the_year = 6 THEN "Average_Pinios_river_flow_-_Delta_U"[Jun]*"Conversion_s/Month"*"Conversion_m3/Mm3" ELSE ( IF Month_of_the_year = 7 THEN "Average_Pinios_river_flow_-_Delta_U"[Jul]*"Conversion_s/Month"*"Conversion_m3/Mm3" ELSE ( IF Month_of_the_year = 8 THEN "Average_Pinios_river_flow_-_Delta_U"[Aug]*"Conversion_s/Month"*"Conversion_m3/Mm3" ELSE ( IF Month_of_the_year = 9 THEN "Average_Pinios_river_flow_-_Delta_U"[Sep]*"Conversion_s/Month"*"Conversion_m3/Mm3" ELSE ( IF Month_of_the_year = 10 THEN "Average_Pinios_river_flow_-_Delta_U"[Oct]*"Conversion_s/Month"*"Conversion_m3/Mm3" ELSE ( IF Month_of_the_year = 11 THEN "Average_Pinios_river_flow_-_Delta_U"[Nov]*"Conversion_s/Month"*"Conversion_m3/Mm3" ELSE ( IF Month_of_the_year = 12 THEN "Average_Pinios_river_flow_-_Delta_U"[Dec]*"Conversion_s/Month"*"Conversion_m3/Mm3" ELSE 0 ) ) ) ) ) ) ) ) ) ) ) )
	
	Mm3/Month

	"Pinios_river_flow_-_Delta_D"
	( IF Month_of_the_year = 1 THEN "Average_Pinios_river_flow_-_Delta_U"[Jan]-SW_use[Delta]*(1-"S4_-_SW_reservoirs_active_YN"[Delta]) ELSE ( IF Month_of_the_year = 2 THEN "Average_Pinios_river_flow_-_Delta_U"[Feb]-SW_use[Delta]*(1-"S4_-_SW_reservoirs_active_YN"[Delta]) ELSE ( IF Month_of_the_year = 3 THEN "Average_Pinios_river_flow_-_Delta_U"[Mar]-SW_use[Delta]*(1-"S4_-_SW_reservoirs_active_YN"[Delta]) ELSE ( IF Month_of_the_year = 4 THEN "Average_Pinios_river_flow_-_Delta_U"[Apr]-SW_use[Delta]*(1-"S4_-_SW_reservoirs_active_YN"[Delta]) ELSE ( IF Month_of_the_year = 5 THEN "Average_Pinios_river_flow_-_Delta_U"[May]-SW_use[Delta]*(1-"S4_-_SW_reservoirs_active_YN"[Delta]) ELSE ( IF Month_of_the_year = 6 THEN "Average_Pinios_river_flow_-_Delta_U"[Jun]-SW_use[Delta]*(1-"S4_-_SW_reservoirs_active_YN"[Delta]) ELSE ( IF Month_of_the_year = 7 THEN "Average_Pinios_river_flow_-_Delta_U"[Jul]-SW_use[Delta]*(1-"S4_-_SW_reservoirs_active_YN"[Delta]) ELSE ( IF Month_of_the_year = 8 THEN "Average_Pinios_river_flow_-_Delta_U"[Aug]-SW_use[Delta]*(1-"S4_-_SW_reservoirs_active_YN"[Delta]) ELSE ( IF Month_of_the_year = 9 THEN "Average_Pinios_river_flow_-_Delta_U"[Sep]-SW_use[Delta]*(1-"S4_-_SW_reservoirs_active_YN"[Delta]) ELSE ( IF Month_of_the_year = 10 THEN "Average_Pinios_river_flow_-_Delta_U"[Oct]-SW_use[Delta]*(1-"S4_-_SW_reservoirs_active_YN"[Delta]) ELSE ( IF Month_of_the_year = 11 THEN "Average_Pinios_river_flow_-_Delta_U"[Nov]-SW_use[Delta]*(1-"S4_-_SW_reservoirs_active_YN"[Delta]) ELSE ( IF Month_of_the_year = 12 THEN "Average_Pinios_river_flow_-_Delta_U"[Dec]-SW_use[Delta]*(1-"S4_-_SW_reservoirs_active_YN"[Delta]) ELSE 0 ) ) ) ) ) ) ) ) ) ) ) )
	
	Mm3/Month

	Point_sources_of_pollution[Area]
	AGRICULTURE_LAND.Livestock_impacts[Area]+WWT_load[Area]
	
	Dmnl

	Population[Delta]
	2723.93
	
	person

	Population[Agia]
	5236.37
	
	person

	Potential_GW_withdrawal_reduction_due_to_Reservoirs[Area]
	( IF GW_demand[Area] > 0 THEN ( IF Additional_SW_availability[Area] > GW_demand[Area] THEN GW_demand[Area] ELSE Additional_SW_availability[Area] ) ELSE 0 )
	
	Mm3/Month

	Protected_area_ratio[Delta]
	0.1
	
	Dmnl

	Protected_area_ratio[Agia]
	0.1
	
	Dmnl

	QPR_ratio[Area]
	1
	
	Dmnl

	Reservoirs_recharge_rate[Delta]
	0.41
	
	Mm3/Month

	Reservoirs_recharge_rate[Agia]
	0.29
	
	Mm3/Month

	"S4_-_SW_reservoirs_active_YN"[Area]
	0
	
	Dmnl

	"SW_inflow_-_HRUs"[Delta]
	10
	
	Mm3/Month

	"SW_inflow_-_HRUs"[Agia]
	10
	
	Mm3/Month

	SW_use[Area]
	"SW_use_-_drinking"[Area]+"SW_use_-_irrigation"[Area]+"SW_use_-_other"[Area]
	
	Mm3/Month

	"SW_use_-_drinking"[Area]
	Drinking_water_demand[Area]*"SW/GW_uses_-_area"[Drinking, Area]
	
	Mm3/Month

	"SW_use_-_irrigation"[Area]
	AGRICULTURE_LAND.Irrigation_water_use_per_Area[Area]*"SW/GW_uses_-_area"[Irrigation, Area]
	
	Mm3/Month

	"SW_use_-_other"[Area]
	Water_demand_for_industrial_use[Area]*"SW/GW_uses_-_area"[Other, Area]
	
	Mm3/Month

	"SW/GW_uses_-_area"[Drinking, Delta]
	0
	
	Dmnl

	"SW/GW_uses_-_area"[Drinking, Agia]
	0
	
	Dmnl

	"SW/GW_uses_-_area"[Irrigation, Delta]
	0.8
	
	Dmnl

	"SW/GW_uses_-_area"[Irrigation, Agia]
	0
	
	Dmnl

	"SW/GW_uses_-_area"[Ecosystem, Delta]
	0
	
	Dmnl

	"SW/GW_uses_-_area"[Ecosystem, Agia]
	0
	
	Dmnl

	"SW/GW_uses_-_area"[Other, Delta]
	0
	
	Dmnl

	"SW/GW_uses_-_area"[Other, Agia]
	0
	
	Dmnl

	"Total_Runoff_-_mGrowa"[Delta]
	1
	
	m3/(ha*Month)

	"Total_Runoff_-_mGrowa"[Agia]
	1
	
	m3/(ha*Month)

	Unit_drinking_water_demand[Delta]
	9
	
	m3/(person*Month)

	Unit_drinking_water_demand[Agia]
	7.8
	
	m3/(person*Month)

	Water_demand_for_industrial_use[Delta]
	0.042
	
	Mm3/Month

	Water_demand_for_industrial_use[Agia]
	0.042
	
	Mm3/Month

	Water_in_reservoirs[Area]
	0
	
	Mm3/Month

	Water_quality_monitoring
	0.2
	
	Dmnl

	WWT_efficiency[Area]
	( IF Fluctuating_population_coefficient[Area] = 1 THEN 0.6 ELSE 0.6/Fluctuating_population_coefficient[Area] )
	
	Dmnl

	WWT_load[Area]
	( IF Fluctuating_population_coefficient[Area] = 1 THEN (1-WWT_efficiency[Area]) ELSE Fluctuating_population_coefficient[Area]*(1-WWT_efficiency[Area]) )
	
	Dmnl

	"Yearly_change_-_GW_recharge_rate"[Delta]
	0.005
	
	Dmnl

	"Yearly_change_-_GW_recharge_rate"[Agia]
	0.001
	
	Dmnl

	"Yearly_change_-_Reservoirs_recharge_rate"[Delta]
	0
	
	Dmnl

	"Yearly_change_-_Reservoirs_recharge_rate"[Agia]
	0
	
	Dmnl




















S6 Summary of each parameter and variable, showing actual model values, ranges, probability distributions, and rationale for distribution choice as implemented in Vensim’s Sensitivity Simulation module

	PARAMETER NAME
	MODEL VALUE
	RANGE AND PROBABILITY DISTRIBUTION
	RATIONALE FOR DISTRIBUTION CHOICE

	Yearly change in Reservoirs recharge rate
	DELTA
	AGIA
	DELTA
	AGIA
	Represents natural variations in recharge influenced by climatic fluctuations, typically cantered around a stable mean, justifying the Normal distribution.

	
	0
	0
	NORMAL(min-0.01,max0.01, mean0,standard deviation0.005)
	NORMAL(min-0.01,max0.01, mean0,standard deviation0.005)
	

	Yearly change in GW(groundwater) recharge rat
	-0.005
	-0.001
	NORMAL(min-0.01,max0,
mean-0.005,standard deviation0.005)
	NORMAL(min-0.002,max0,
mean-0.001,standard deviation0.001)
	Reflects small annual variations in groundwater dynamics, which are symmetrically distributed due to natural hydrological processes, supporting the Normal distribution.

	GW(groundwater) recharge rate
	0.87
	0.62
	TRIANGULAR(min0.435,max1.305, start0.435, peak0.87, stop1.305)
	TRIANGULAR(min0.31,max0.93, start0.31, peak0.62, stop0.93)
	Depends on varying environmental factors, creating a scenario with a plausible most frequent value and upper/lower bounds, suited for a Triangular distribution.

	Reservoir recharge rate
	0.41
	0.29
	TRIANGULAR(min0.205,max0.615, start0.205, peak0.87, stop0.615)
	TRIANGULAR(min0.145,max1.435, start0.145, peak0.29, stop0.435)
	Influenced by rainfall and runoff, naturally forming a distribution with a most probable rate and definable extremes, well-modelled by a Triangular distribution.

	Water demand for industrial use
	0.042
	0.042
	TRIANGULAR(min0.021,max0.063, start0.021, peak0.042, stop0.063)
	TRIANGULAR(min0.021,max0.063,
start0.021,peak0.042,stop0.063)
	Typically centres around predictable usage levels, with known limits affected by capacity and economic activity, making the Triangular distribution appropriate.

	High salinity area ratio
	0.2
	0.05
	GAMMA(min0.1,max0.3,order7.11,
shift0.1,stretch0.0281)
	GAMMA(min0.025,max0.075,order7.1,shift0.025,stretch 0.00703)
	Salinity changes occur gradually over time and are influenced by cumulative processes such as irrigation return flow and soil conditions, which align with a Gamma distribution.

	Population
	2723.93
	5236.37
	WEIBULL(min2603.5,max2848,
shape42.5507,shift0,stretch2758.44)
	WEIBULL(min5196.02,max5684,
shape42.5548,shift0,stretch5505.25)
	Weibull distribution offered the best fit for capturing historical data.

	Average Pinios river flow – Delta [January]
	117.28
	/
	TRIANGULAR(min58.64,max234.56,
start58.64,peak117.28,stop234.56)
	/
	Monthly river flows vary due to seasonal patterns, with a most probable flow influenced by climate and watershed characteristics, aligning with a Triangular distribution.

	Average Pinios river flow – Delta [February]
	61
	/
	TRIANGULAR(min30.5,max122,
start30.5,peak61,stop122)
	/
	Monthly river flows vary due to seasonal patterns, with a most probable flow influenced by climate and watershed characteristics, aligning with a Triangular distribution.

	Average Pinios river flow – Delta [March]
	102.07
	/
	TRIANGULAR(min51.04,max204.14,
start51.04,peak102.07,stop204.14)
	/
	Monthly river flows vary due to seasonal patterns, with a most probable flow influenced by climate and watershed characteristics, aligning with a Triangular distribution.

	Average Pinios river flow – Delta [April]
	78.91
	/
	TRIANGULAR(min39.46,max157.82,
start39.46,peak78.91,stop157.82)
	/
	Monthly river flows vary due to seasonal patterns, with a most probable flow influenced by climate and watershed characteristics, aligning with a Triangular distribution.

	Average Pinios river flow – Delta [May]
	30.43
	/
	TRIANGULAR(min15.215,max60.86,
start15.215,peak30.43,stop60.86)
	/
	Monthly river flows vary due to seasonal patterns, with a most probable flow influenced by climate and watershed characteristics, aligning with a Triangular distribution.

	Average Pinios river flow – Delta [June]
	22.67
	/
	TRIANGULAR(min11.335,max45.34,
start11.335,peak22.67,stop45.34)
	/
	Monthly river flows vary due to seasonal patterns, with a most probable flow influenced by climate and watershed characteristics, aligning with a Triangular distribution.

	Average Pinios river flow – Delta [July]
	22.21
	/
	TRIANGULAR(min11.105,max44.42,
start11.105,peak22.21,stop44.42)
	/
	Monthly river flows vary due to seasonal patterns, with a most probable flow influenced by climate and watershed characteristics, aligning with a Triangular distribution.

	Average Pinios river flow – Delta [August]
	30
	/
	TRIANGULAR(min15,max60,
start15,peak30,stop60)
	/
	Monthly river flows vary due to seasonal patterns, with a most probable flow influenced by climate and watershed characteristics, aligning with a Triangular distribution.

	Average Pinios river flow – Delta [September]
	67.14
	/
	TRIANGULAR(min33.57,max134.28,
start33.57,peak67.14,stop134.28)
	/
	Monthly river flows vary due to seasonal patterns, with a most probable flow influenced by climate and watershed characteristics, aligning with a Triangular distribution.

	Average Pinios river flow – Delta [October]
	42.33
	/
	TRIANGULAR(min21.165,max84.66,
start21.165,peak42.33,stop84.66)
	/
	Monthly river flows vary due to seasonal patterns, with a most probable flow influenced by climate and watershed characteristics, aligning with a Triangular distribution.

	Average Pinios river flow – Delta [November]
	48.3
	/
	TRIANGULAR(min24.15,max96.6,
start24.15,peak48.3,stop96.6)
	/
	Monthly river flows vary due to seasonal patterns, with a most probable flow influenced by climate and watershed characteristics, aligning with a Triangular distribution.

	Average Pinios river flow – Delta [December]
	100.27
	/
	TRIANGULAR(min50.135,max200.54,start50.135,peak100.27,stop200.54)
	/
	Monthly river flows vary due to seasonal patterns, with a most probable flow influenced by climate and watershed characteristics, aligning with a Triangular distribution.

	SW(surface water)/GW(groundwater) uses [Irrigation]
	0.846
	/
	TRIANGULAR(min0.423,max1.269,
start0.423,peak0.846,stop1.269)
	/
	Depends on resource availability and allocation strategies, with a natural tendency toward a predominant use while having defined limits, making a Triangular distribution appropriate.

	Baseline fertilizers application rate [Nitrate, Pome fruit trees]
	43

	UNIFORM(min36,max50)

	Fertilizer use is uniformly distributed within a range determined by agricultural practices and crop needs, reflecting no strong preference for specific values, hence a Uniform distribution.

	Baseline fertilizers application rate [Nitrate, Stone fruit trees]
	43

	UNIFORM(min36,max50)

	Fertilizer use is uniformly distributed within a range determined by agricultural practices and crop needs, reflecting no strong preference for specific values, hence a Uniform distribution.

	Baseline fertilizers application rate [Nitrate, Cereals]
	52

	UNIFORM(min44,max60)

	Fertilizer use is uniformly distributed within a range determined by agricultural practices and crop needs, reflecting no strong preference for specific values, hence a Uniform distribution.

	Baseline fertilizers application rate [Nitrate, Corn]
	250

	UNIFORM(min213,max288)

	Fertilizer use is uniformly distributed within a range determined by agricultural practices and crop needs, reflecting no strong preference for specific values, hence a Uniform distribution.

	Baseline fertilizers application rate [Nitrate, Nuts]
	43

	UNIFORM(min36,max50)

	Fertilizer use is uniformly distributed within a range determined by agricultural practices and crop needs, reflecting no strong preference for specific values, hence a Uniform distribution.

	Baseline fertilizers application rate [Nitrate, Forage]
	8

	UNIFORM(min6,max9)

	Fertilizer use is uniformly distributed within a range determined by agricultural practices and crop needs, reflecting no strong preference for specific values, hence a Uniform distribution.

	Baseline fertilizers application rate [Nitrate, Cotton]
	112

	UNIFORM(min95,max129)

	Fertilizer use is uniformly distributed within a range determined by agricultural practices and crop needs, reflecting no strong preference for specific values, hence a Uniform distribution.

	Baseline fertilizers application rate [Nitrate, Olives]
	43

	UNIFORM(min36,max50)

	Fertilizer use is uniformly distributed within a range determined by agricultural practices and crop needs, reflecting no strong preference for specific values, hence a Uniform distribution.

	Baseline fertilizers application rate [Nitrate, Other trees]
	43

	UNIFORM(min36,max50)

	Fertilizer use is uniformly distributed within a range determined by agricultural practices and crop needs, reflecting no strong preference for specific values, hence a Uniform distribution.

	Baseline fertilizers application rate [Nitrate, Other crops]
	220

	UNIFORM(min187,max253)

	Fertilizer use is uniformly distributed within a range determined by agricultural practices and crop needs, reflecting no strong preference for specific values, hence a Uniform distribution.

	Potential contribution of capillary rise [Cereals]
	0.51
	/
	TRIANGULAR(min0.255,max0.765,
start0.255,peak0.51,stop0.765)
	/
	Capillary rise depends on soil properties and water availability, with a central tendency and natural limits, justifying a Triangular distribution.

	Potential contribution of capillary rise [Corn]
	0.55
	/
	TRIANGULAR(min0.275,max0.825,
start0.275,peak0.55,stop0.825)
	/
	Capillary rise depends on soil properties and water availability, with a central tendency and natural limits, justifying a Triangular distribution.

	Potential contribution of capillary rise [Nuts]
	0.51
	/
	TRIANGULAR(min0.255,max0.765,
start0.255,peak0.51,stop0.765)
	/
	Capillary rise depends on soil properties and water availability, with a central tendency and natural limits, justifying a Triangular distribution.

	Potential contribution of capillary rise [Forage]
	0.55
	/
	TRIANGULAR(min0.275,max0.825,
start0.275,peak0.55,stop0.825)
	/
	Capillary rise depends on soil properties and water availability, with a central tendency and natural limits, justifying a Triangular distribution.

	Potential contribution of capillary rise [Cotton]
	1
	/
	UNIFORM(min0.5,max1)
	/
	For this crop where the deterministic value is 1, the Uniform distribution reflects a lack of variability in expected contributions, ensuring equal probability across the specified range.

	Potential contribution of capillary rise [Olives]
	0.51
	/
	TRIANGULAR(min0.255,max0.765,
start0.255,peak0.51,stop0.765)
	/
	Capillary rise depends on soil properties and water availability, with a central tendency and natural limits, justifying a Triangular distribution.

	Potential contribution of capillary rise [Other crops]
	0.51
	/
	TRIANGULAR(min0.255,max0.765,
start0.255,peak0.51,stop0.765)
	/
	Capillary rise depends on soil properties and water availability, with a central tendency and natural limits, justifying a Triangular distribution.

	Average crop unit water need [Pome fruit trees]
	4200
	5580
	TRIANGULAR(min2100,max6300,
start2100,peak4200,stop6300)
	TRIANGULAR(min2790,max8370,
start2790,peak5580,stop8370)
	Depends on crop physiology and growth stages, forming a central value with natural variability around minimum and maximum, supporting a Triangular distribution.

	Average crop unit water need [Stone fruit trees]
	4200
	4667
	TRIANGULAR(min2100,max6300,
start2100,peak4200,stop6300)
	TRIANGULAR(min2333.5,max7000.5,start2333.5,peak4667,stop7000.5)
	Depends on crop physiology and growth stages, forming a central value with natural variability around minimum and maximum, supporting a Triangular distribution.

	Average crop unit water need [Corn]
	4813
	4167
	TRIANGULAR(min2406.5,max7219.5
start2406.5,peak4813,stop7219.5)
	TRIANGULAR(min2083.5,max6250.5
start2083.5,peak4167,stop6250.5)
	Depends on crop physiology and growth stages, forming a central value with natural variability around minimum and maximum, supporting a Triangular distribution.

	Average crop unit water need [Nuts]
	3300
	3667
	TRIANGULAR(min1650,max4950,
start1650,peak3300,stop4950)
	TRIANGULAR(min1833.5,max5500.5
start1833.5,peak3667,stop5500.5)
	Depends on crop physiology and growth stages, forming a central value with natural variability around minimum and maximum, supporting a Triangular distribution.

	Average crop unit water need [Forage]
	4903
	4167
	TRIANGULAR(min2451.5,max7354.5
start2451.5,peak4903,stop7354.5)
	TRIANGULAR(min2083.5,max6250.5
start2083.5,peak4167,stop6250.5)
	Depends on crop physiology and growth stages, forming a central value with natural variability around minimum and maximum, supporting a Triangular distribution.

	Average crop unit water need [Cotton]
	2650
	2208
	TRIANGULAR(min1325,max3975,
start1325,peak2650,stop3975)
	TRIANGULAR(min1104,max3312,
start1104,peak2208,stop3312)
	Depends on crop physiology and growth stages, forming a central value with natural variability around minimum and maximum, supporting a Triangular distribution.

	Average crop unit water need [Olives]
	1130
	/
	TRIANGULAR(min565,max1695,
start565,peak1130,stop1695)
	/
	Depends on crop physiology and growth stages, forming a central value with natural variability around minimum and maximum, supporting a Triangular distribution.

	Average crop unit water need [Other trees]
	10462
	/
	TRIANGULAR(min5231,max15693,
start5231,peak10462,stop15693)
	/
	Depends on crop physiology and growth stages, forming a central value with natural variability around minimum and maximum, supporting a Triangular distribution.

	Average crop unit water need [Other crops]
	3662
	/
	TRIANGULAR(min831,max5493,
start831,peak3662,stop5493)
	/
	Depends on crop physiology and growth stages, forming a central value with natural variability around minimum and maximum, supporting a Triangular distribution.

	Loss rate drinking
	0.3
	TRIANGULAR(min0.15,max0.45,Start0.15,peak0.3,stop0.45)
	Reflects infrastructure efficiency and maintenance levels, with a most likely value and identifiable minimum and maximum limits, justifying the use of a Triangular distribution.

	Average unit crop yield [Pome fruit trees]
	27470

	TRIANGULAR(min13735,max41205,Start13735,peak27470,stop41205)

	Crop yield varies based on environmental factors, agricultural practices, and crop types, typically with a central tendency and natural bounds, well-represented by a Triangular distribution.

	Average unit crop yield [Stone fruit trees]
	4812

	TRIANGULAR(min2406,max7218,start2406,peak4812,stop7218)

	Crop yield varies based on environmental factors, agricultural practices, and crop types, typically with a central tendency and natural bounds, well-represented by a Triangular distribution.

	Average unit crop yield [Cereals]
	4000
	TRIANGULAR(min2000,max6000,start2000,peak4000,stop6000)

	Crop yield varies based on environmental factors, agricultural practices, and crop types, typically with a central tendency and natural bounds, well-represented by a Triangular distribution.

	Average unit crop yield [Corn]
	11018
	TRIANGULAR(min5509,max16527,start5509,peak11018,stop16527)

	Crop yield varies based on environmental factors, agricultural practices, and crop types, typically with a central tendency and natural bounds, well-represented by a Triangular distribution.

	Average unit crop yield [Nuts]
	1291
	TRIANGULAR(min645.5,max19365,start645.5,peak1291,stop19365)

	Crop yield varies based on environmental factors, agricultural practices, and crop types, typically with a central tendency and natural bounds, well-represented by a Triangular distribution.

	Average unit crop yield [Forage]
	3000
	TRIANGULAR(min1500,max4500,start1500,peak3000,stop4500)

	Crop yield varies based on environmental factors, agricultural practices, and crop types, typically with a central tendency and natural bounds, well-represented by a Triangular distribution.

	Average unit crop yield [Cotton]
	3000
	TRIANGULAR(min1500,max4500,start1500,peak3000,stop4500)
	Crop yield varies based on environmental factors, agricultural practices, and crop types, typically with a central tendency and natural bounds, well-represented by a Triangular distribution.

	Average unit crop yield [Olives]
	3000
	TRIANGULAR(min1500,max4500,start1500,peak3000,stop4500)
	Crop yield varies based on environmental factors, agricultural practices, and crop types, typically with a central tendency and natural bounds, well-represented by a Triangular distribution.

	Average unit crop yield [Other trees]
	24931
	TRIANGULAR(min12465.5,max37396.5,start12465.5,peak24931,stop37396.5)
	Crop yield varies based on environmental factors, agricultural practices, and crop types, typically with a central tendency and natural bounds, well-represented by a Triangular distribution.

	Average unit crop yield [Other crops]
	43000
	TRIANGULAR(min21500,max64500,start21500,peak43000,stop64500)
	Crop yield varies based on environmental factors, agricultural practices, and crop types, typically with a central tendency and natural bounds, well-represented by a Triangular distribution.

	Target crop profitability [Pome fruit trees]
	0.44
	NORMAL(min0.22,max0.66,mean0.44,standard deviation0.11)
	Depends on market conditions and input costs, which vary symmetrically around an expected average, fitting a Normal distribution.

	Target crop profitability [Stone fruit trees]
	1.35
	NORMAL(min0.675,max2.025,mean1.35,standard deviation0.3375)
	Depends on market conditions and input costs, which vary symmetrically around an expected average, fitting a Normal distribution.

	Target crop profitability [Cereals]
	0.22
	NORMAL(min0.11,max0.33,mean0.22,standard deviation0.055)
	Depends on market conditions and input costs, which vary symmetrically around an expected average, fitting a Normal distribution.

	Target crop profitability [Corn]
	0.2
	NORMAL(min0.10,max0.30,mean0.20,standard deviation0.050)
	Profitability depends on market conditions and input costs, which vary symmetrically around an expected average, fitting a Normal distribution.

	Target crop profitability [Nuts]
	2.67
	NORMAL(min1.335,max4.005,mean2.67,standard deviation0.6675)
	Depends on market conditions and input costs, which vary symmetrically around an expected average, fitting a Normal distribution.

	Target crop profitability [Forage]
	0.01
	NORMAL(min0.005,max0.015,mean0.01,standard deviation0.0025)
	Depends on market conditions and input costs, which vary symmetrically around an expected average, fitting a Normal distribution.

	Target crop profitability [Cotton]
	0.01
	NORMAL(min0.005,max0.015,mean0.01,standard deviation0.0025)
	Depends on market conditions and input costs, which vary symmetrically around an expected average, fitting a Normal distribution.

	Target crop profitability [Olives]
	0.01
	NORMAL(min0.005,max0.015,mean0.01,standard deviation0.0025)
	Depends on market conditions and input costs, which vary symmetrically around an expected average, fitting a Normal distribution.

	Target crop profitability [Other trees]
	0.65
	NORMAL(min0.325,max0.975,mean0.65,standard deviation0.1625)
	Depends on market conditions and input costs, which vary symmetrically around an expected average, fitting a Normal distribution.

	Target crop profitability [Other crops]
	0.01
	NORMAL(min0.005,max0.015,mean0.01,standard deviation0.0025)
	Depends on market conditions and input costs, which vary symmetrically around an expected average, fitting a Normal distribution.

	Urbanization increase
	0.5
	TRIANGULAR(min0.25,max0.75,Start0.25,peak0.5,stop0.75)
	Depends on market conditions and input costs, which vary symmetrically around an expected average, fitting a Normal distribution.

	VARIABLE NAME
	MODEL EQUATION
	EQUATION WITH DISTRIBUTION
	RATIONALE FOR DISTRIBUTION CHOICE

	Irrigation water demand coefficient
	IF THEN ELSE(Month of the year=1, 0 , IF THEN ELSE(Month of the year=2, 0 , IF THEN ELSE(Month of the year=3, 0 , IF THEN ELSE
(Month of the year=4, 0, IF THEN ELSE(Month of the year=5, 0.07, IF THEN ELSE(Month of the year=6, 0.2 , IF THEN ELSE(Month of the year
=7, 0.3, IF THEN ELSE(Month of the year=8, 0.3 , IF THEN ELSE(Month of the year=9, 0.13 , IF THEN ELSE(Month of the year=
10, 0 , 0) ) ) ) ) ) ) ) ) )
	IF THEN ELSE(Month of the year=1, 0 , IF THEN ELSE(Month of the year=2, 0 , IF THEN ELSE(Month of the year=3, 0 , IF THEN ELSE(Month of the year=4, 0, IF THEN ELSE(Month of the year=5, RANDOM TRIANGULAR(0.035, 0.105, 0.035 , 0.07 , 0.105 , 0 ), IF THEN ELSE(Month of the year=6, RANDOM TRIANGULAR(0.1, 0.3 , 0.1 , 0.2 , 0.3 , 0 ) , IF THEN ELSE(Month of the year
=7, RANDOM TRIANGULAR(0.15, 0.45 , 0.15 , 0.3 , 0.45 , 0 ), IF THEN ELSE(Month of the year=8,  RANDOM TRIANGULAR(0.15, 0.45 , 0.15 , 0.3 , 0.45 , 0 ), IF THEN ELSE(Month of the year=9,  RANDOM TRIANGULAR(0.065, 0.195 , 0.065 , 0.13 , 0.195 , 0 ) , IF THEN ELSE(Month of the year=10, 0 , 0) ) ) ) ) ) ) ) ) )
	Fluctuates seasonally, influenced by crop water requirements and climatic conditions, naturally forming a peak usage period and defined bounds, supporting the choice of a Triangular distribution.

	Fluctuating population coefficient [Delta]
	IF THEN ELSE(Month of the year=1, 1 , IF THEN ELSE(Month of the year=2, 1 , IF THEN ELSE(Month of the year=3, 1 , IF THEN ELSE(Month of the year=4, 1, IF THEN ELSE(Month of the year=5, 1, IF THEN ELSE(Month of the year=6, 2.25 , IF THEN ELSE(Month of the year=7, 2.25, IF THEN ELSE(Month of the year=8, 2.25 , IF THEN ELSE(Month of the year=9, 1 , IF THEN ELSE(Month of the year=10, 1, 1 ) ) ) ) ) ) ) ) ) )
	IF THEN ELSE(Month of the year=1, 1 , IF THEN ELSE(Month of the year=2, 1 , IF THEN ELSE(Month of the year=3, 1 , IF THEN ELSE(Month of the year=4, 1, IF THEN ELSE(Month of the year=5, 1, IF THEN ELSE(Month of the year=6, RANDOM TRIANGULAR( 0.8, 2.4 , 0.8 , 1.6 , 2.4, 0) , IF THEN ELSE(Month of the year=7,RANDOM TRIANGULAR( 0.8, 2.4 , 0.8 , 1.6 , 2.4, 0), IF THEN ELSE(Month of the year=8, RANDOM TRIANGULAR( 0.8, 2.4 , 0.8 , 1.6 , 2.4, 0), IF THEN ELSE(Month of the year=9, 1 , IF THEN ELSE(Month of the year=10, 1, 1 ) ) ) ) ) ) ) ) ) )
	Population changes seasonally or due to socio-economic factors, with predictable central behaviour and clear limits, making the Triangular distribution suitable.


	Fluctuating population coefficient [Agia]
	IF THEN ELSE(Month of the year=1, 1 , IF THEN ELSE(Month of the year=2, 1 , IF THEN ELSE(Month of the year=3, 1 , IF THEN ELSE(Month of the year=4, 1, IF THEN ELSE(Month of the year=5, 1, IF THEN ELSE(Month of the year=6, 1.2 , IF THEN ELSE(Month of the year=7, 1.2, IF THEN ELSE(Month of the year=8, 1.2 , IF THEN ELSE(Month of the year=9, 1 , IF THEN ELSE(Month of the year=10, 1, 1 ) ) ) ) ) ) ) ) ) )
	IF THEN ELSE(Month of the year=1, 1 , IF THEN ELSE(Month of the year=2, 1 , IF THEN ELSE(Month of the year=3, 1 , IF THEN ELSE(Month of the year=4, 1, IF THEN ELSE(Month of the year=5, 1, IF THEN ELSE(Month of the year=6, RANDOM TRIANGULAR( 0.55, 1.65 , 0.55 , 1.1 , 1.65, 0 ), IF THEN ELSE(Month of the year=7, RANDOM TRIANGULAR( 0.55, 1.65 , 0.55 , 1.1 , 1.65, 0 ), IF THEN ELSE(Month of the year=8, RANDOM TRIANGULAR( 0.55, 1.65 , 0.55 , 1.1 , 1.65, 0 ), IF THEN ELSE(Month of the year=9, 1 , IF THEN ELSE(Month of the year=10, 1, 1 ) ) ) ) ) ) ) ) ) )
	Population changes seasonally or due to socio-economic factors, with predictable central behaviour and clear limits, making the Triangular distribution suitable.
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