
Population Growth Rate

TYPE: Value

Attribute�
� GrowthRate (%): float

+ ChangeRate(GrowthRate)

Urbanization

TYPE: Value

Attribute�
� URbanizationRate (%): float

+ ChangeRate(GrowthRate)

Total Population

TYPE: Table

Attribute�
� id: in�
� Location: strin�
� CurrentPop: in�
� PopYR20##: in�
� AVGincome (M.U/mo): float

+ calculateNewPop 
(CurrentPop,GrowthRate)

Anthropogenic Heat

TYPE: Point - Real Time

Attribute�
� id: in�
� Location: Geo�
� Radiation (W/m2): float

+ calculateTotRad(Radiation)

CityArea

TYPE: Polygon

Attribute�
� Name: Strin�
� Extension (km2): float�
� ExpansionRate (%): float

+ CalculateExpansion(CurrentPop, 
PopYR20##)

Buildings

TYPE: Polygon/3D Object

Attribute�
� Area (m2): geo�
� Height (m): floa�
� RoofMat: in�
� WallMat: int

Streets

TYPE: Polygon

Attribute�
� Lenght (m): floa�
� Width (m): floa�
� SurfaceMat: int

Network

TYPE: Line

Attribute�
� id: in�
� Length (km): floa�
� mantainanceCost (M.U./km-yr): 
float

Infiltration year

TYPE: Raster 

Attribute�
� Quantity (cm/h): float

+ InfiltrationQuatity (Soil, 
Precipitation)

Available Fresh Water

TYPE: Polygon 

Attributes

- id: int

- Location: string

- totalQuantity(Mm3): float

- Yeild(Mm3/year): float

Total Extraction

TYPE: Point - Real Time 

Attribute�
� id: in�
� Location: strin�
� pumpflow (m3/s): floa�
� pumpMaxFlow (m3/s): floa�
� OperationTime (h/d): floa�
� depth (m): floa�
� pumpEfficiency (%): floa�
� pumpEnergyRate (kW/h): floa�
� pumpEmission (CO2eq/h): float

Area Affected by Drought

TYPE: Polygon 

Attribute�
� id: in�
� Location: strin�
� sensibility: in�
� Extension (Ha): float

+ Extension(Sensibility, 
pumpflow)

CO2 eq Emission

TYPE: Table 

Attribute�
� id: in�
� LocationID: in�
� QuanitiyD (CO2eq/d): floa�
� QuanitiyYR (CO2eq/yr): float

+ CalculateQuanitiyD(PumpEmission)

+ CalculateQuanitiyYR(QuantityD)


EnergyConsumption

TYPE: Table 

Attribute�
� id: in�
� LocationID: in�
� QuanitiyD (MW/d): floa�
� QuanitiyYR (GW/yr): float

+ 
CalculateQuanitiyD(TotalExtraction.
pumpflow, 
TotalExtraction.OperationTime, 
TotalExtraction.pumpEnergyRate)

+ CalculateQuanitiyYR(QuantityD)

VegetationCoverage

TYPE: Polygon

Attribute�
� id: in�
� Height (m): floa�
� CanopyArea: (m2); float
 Meteorology

TYPE: Point - Real Time

Attribute�
� id: in�
� Location: geo�
� DateTime: DateTim�
� AirTemp (°C):  floa�
� SolarRad (W/m2): floa�
� SolarAng (Degrees): floa�
� RH (%): floa�
� VP (hPa): floa�
� WindSp (m/s): floa�
� Precipitation (mm/h): float

+ calculateVP(AirTemp, RH)

+ calculateSolarAng(DateTime, 
Location)

Climate Change

TYPE: Value

Attribute�
� ScenarioID: intege�
� ScenarioName: string

+ ChangeScenario(ScenarioID)

RS Imagery

TYPE: Raster

Attribute�
� Band : in�
� SpectralRange (nm): float

LST

TYPE: Raster

Attribute�
� Temperature (C): floa�
� Category: int

+ CalculateLST

PET

TYPE: Raster

Attribute�
� Temperature (C): floa�
� Category: int

+ CalculatePET (LST, Meteorology.VP, 
Meteorology.Wind, Meteorology.AT, Tmrt)

UTCI

TYPE: Raster

Attribute�
� Temperature (C): floa�
� Category: int

+ CalculatePET (Meteorology.VP, 
Meteorology.Wind, Meteorology.AT, Tmrt)

Tmrt -  Mean Radiant Temperature

TYPE: Raster

Attribute�
� Temperature (C): float

+ CalculateMRT(SVF, 
Meteorology.SolarAng, 
Meteorology.SolarRad, 
Meteorology.AT)

Total Water Demand

TYPE: Table - Real Time

Attribute�
� id: in�
� demandD (Mm3/d): floa�
� demandYR (Mm3/yr): float

+ CalculateDemandD(Population, 
consumptionCapita)

+ CalculateDemandYR(DemandD)

ConsumptionCapita

TYPE: Value

Attribute�
� ConsumptionCapita (L/capita-d): int

+ ChangeConsumption 
(ConsumptionCapita)

NumberUsers

TYPE: Polygon

Attribute�
� id: in�
� neighbourhoodName: strin�
� Users: in�
� ResidentialUser : in�
� CommercialUser: in�
� IndustrialUser: in�
� populationWithAccess: int

+ CalculatePopAccess (CurrentPop)

Supply Security

TYPE: Table 

Attribute�
� id: in�
� LocationID: in�
� Security (%): floa�
� SecurityGoal (%): float

+ CalculateSecurity(Total Production, 
Total Demand)

Service Time

TYPE: Table - Real Time

Attribute�
� id: in�
� serviceTime(h/d)

Total Water Production

TYPE: Table - Real Time 

Attribute�
� id: in�
� QuanitiyD (CO2eq/d): floa�
� QuanitiyYR (CO2eq/yr): floa�
� CostD (M.U./d): floa�
� CostYR (M.U./d): float

+ 
CalculateQuanitiyD(PumpEmission, 
ImportWater)

+ CalculateQuanitiyYR(QuantityD)

+ CostD(QuantityD, price, 
importQD)

+ CostYR(CostD)


CanyonAspect

TYPE: Table

Attribute�
� AspectHW: float

+ calculateAspectHW(building.height, 
streets.width)

SkyViewFactor

TYPE: Raster

Attribute�
� SVF: float

+ CalculateSVF (DSM)

DSM - Digital Surface Model

TYPE: Raster

Attribute�
� Elevation (m): float

+ RecalculateDSM(Buildings)

LandCover

TYPE: Raster/Polygon

Attribute�
� Cover: in�
� Material: in�
� Infiltration_rate(mm/hr): floa�
� Area (km2): geo�
� NDVI: floa�
� PctGreen (%): floa�
� PctBuilt (%): floa�
� Emissivity: floa�
� ThermalAbsorp: floa�
� Albedo: Float

+ LandCoverIdentif(RS Imagery)

CoverageWaterSupplyArea

TYPE: Polygon 

Attribute�
� id: in�
� Name: in�
� CoveredArea(km2): floa�
� PctCoverage (%): float

+ CalculateCoveredArea (CityArea, 
Network)

+ CalculatePctCover 
(CityArea,CoveredArea)


CoverageWaterSupply

TYPE: Value 

Attribute�
� Coverage (%)

Water Tariff Affordability

TYPE: Table

Attribute�
� Tariff (M.U./m3): floa�
� PCTaffordability (%): float

+ CalculateAffordability (CurrentPop, 
AVGincome)

Metered Residential Water

TYPE: Table

Attribute�
� usersID: in�
� installedMeters: in�
� functionalMeters: int

CollectionRatio

TYPE: Table

Attribute�
� RecoveryPCT (%): float

OPEX

TYPE: Value

Attribute�
� UnitaryOPEX (M.U./m3�
� TotalOPEX

+ 
CalculateUnitaryOPEX(WaterProduction.CostD,
WaterTreatment.CostD, 
TotalNetwork.MantainanceCostD, 
EnergyCompsumtion.CostD)

+ 
CalculateTotalOPEX(WaterProduction.Quantit
yD, 
WaterProduction.CostD,WaterTreatment.CostD, 
TotalNetwork.MantainanceCostD, 
EnergyCompsumption.QuantityD, 
EnergyCompsumtion.CostD)

Energy Cost

TYPE: Table - Real Time

Attribute�
� LocationID: in�
� Price (M.U/kW): float

Imported Water

TYPE: Table - Real Time

Attribute�
� LocationID: in�
� QuantityD (m3/d): floa�
� Price (M.U/kW): float

Water Treatment Cost

TYPE: Value

Attribute�
� Tariff (M.U./m3): float

Water Treatment Efficiency

TYPE: Value

Attribute�
� Efficiency (%): float

Samples Meeting WQ standards

TYPE: Table

Attribute�
� sampleId: in�
� Overall Water Quality : float

Samples Taken

TYPE: Vale

Attribute�
� sampleId: int

User Acceptance

TYPE: Value

Attribute�
� AcceptanceRate (%) : float

OPEX Recovery

TYPE: Table 

Attribute�
� TotalaRecovery (M.U.): float

+ CalculateRecovery (OPEX, 
CollectionRatio

Non Revenue Water

TYPE: Table

Attribute�
� TotalNRWD (m3/d): floa�
� TotalNRWYR (m3/yr): float

+ CalculateAffordability 
(CurrentPop, AVGincome)

Infrastructure Leakage Index

TYPE: Value

Attribute�
� ID: float

+ CalculateILI (RealLoss, 
UnavoidableRealLoss)

ApparentLosses

TYPE: Table

Attribute�
� id: in�
� Type: strin�
� WaterAmmount (m3/d): floa�
� WaterCost (M.U./d): float


+ CalculateWaterCost 
(WaterAmount, WaterCost)

Real Losses

TYPE: Point

Attribute�
� id: in�
� Location: geo�
� Type: Strin�
� WaterAmmount (m3/d): floa�
� WaterCost (M.U./d): floa�
� UnavoidableLoss (%): float

+ CalculateWaterCost 
(WaterAmount, WaterCost)

Zoning Status

TYPE: Polygon

Attribute�
� id: in�
� Location: Geo�
� Status: strin�
� Area (ha): doubl�
� BenchmarkPrice (M.U./m2)

Central Bank Policy

TYPE: Table

Attribute�
� InterestRate(%): floa�
� LTV_Limit (%): floa�
� LTI_Limit (%): float

Income/expenses

TYPE: Table

Attribute�
� AverageIncome (M.U./year): 
doubl�

� HouseholdIncome (M.U./yr): 
doubl�

� HouseholdExpenses (M.U./month): 
doubl�

� HouseholdDisposableIncome (M.U./
yr): double

+ CalculateDisposable

Credit Supply Conditions

TYPE: Table

Attribute�
� MortgageRate (%): float

+ CalculateMortgage

Accessibility

TYPE: Table

Attribute�
� Connectivity: float

CalculateConnectivity

Mortgage

TYPE: Table

Attribute�
� TotalLoan (M.U.): doubl�
� LoantoValue: floa�
� TotalInterst: floa�
� Term (yr): int

+ CalculateInterest(MortgageRate,TotalLoan)

Rent

TYPE: Table

Attribute�
� Price-to-Rent: doubl�
� AnnualRent (M.U.): double

Affordability Stress

TYPE: Table

Attribute�
� PriceToIncomeRatio: doubl�
� StressRate: float

+ CalculatePriceToIncome

+ CalculateStress

Property

TYPE: Polygon

Attribute�
� id: in�
� GreenVisibility: floa�
� GrossArea: floa�
� LivingArea: floa�
� Bedrooms: in�
� Bathrooms: in�
� Location: geo�
� Connectivity: floa�
� ListingPrice (M.U.): floa�
� UnitaryListingPrice (M.U./m2): float

+ CalculateListingPrice

+ CalculateUnitaryListingPrice 
(ListingPrice, LivingArea)

Green Area

TYPE: Polygon

Attribute�
� id: in�
� Area (km2): geo�
� EquipmentScore: floa�
� GreenCoverage: floa�
� QualityIndex: float

House Price Index

TYPE: Value

Attribute�
� id: in�
� Area (km2): geo�
� EquipmentScore: floa�
� GreenCoverage: floa�
� QualityIndex: float

Housing Demand

TYPE: Table

Attribute�
� NumberUnit : in�
� Household_size: int

+ AddUnits (NumberUnit)

RoadNetwork

TYPE: Line

Attribute�
� id: in�
� Length (km): doubl�
� Type: strin�
� Material: string

Facilities

TYPE: Point

Attribute�
� id: in�
� Type: dict (markets, workplace, 
gas station, transport node, 
hospital, etc�

� Location: geom

Housing Supply

TYPE: Polygon

Attribute�
� id: in�
� Location: strin�
� NumberUnit : in�
� ConstructionYR: in�
� Vacant: boolean

+ AddUnits (NumberUnit)

New Units Completed

TYPE: Polygon

Attribute�
� id: in�
� Location: strin�
� NumberUnit : in�
� ConstructionYR: int


+ AddUnits (NumberUnit)
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