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The objective of the study is the understandingof the guide curve calculationfor the
reservoirmanagementreleasesin order to improvethe storageusagewhichcanbe used
for multi-objectivepurposes.

LaCopareservoir,locatedin the upperChicamochariver basinin Colombiawasoriginally
built with the objectiveof mitigatingfloodsover the valley. An irrigationdistrict waslatter
established,with the objectiveof supplyingwater to farmers.

Thisstudy presentsthe analysisand optimization of operational rules to minimize the
likelihoodof floodsandshortagesfor the irrigation district consideringthe uncertaintyin
the hydrologicalsystem.

2011 FloodingConditionsDownstream
La Copa Dam



GENERAL LOCATION
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Alineamiento

Located in Boyacá- Colombia,La Copa
reservoirwasbuilt in 1993to supplythe
demandsof USOCHICAMOCHAirrigation
systemin the Chicamochariver basin.

Total Storage: 70 Hm3

Inundation Area: 326 Km2

Storage for irrigation: 34.5 Hm3

Storage for flooding: 5 Hm3
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La Copa Reservoir
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1. Flooding Boundary 2011 
year 

2. Dam Release (Howell 
Bunger Valves)

3. Detail Dam Embankment

4. General View Boundary 
Reservoir Extent
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Operation of a reservoir must addressone or more objectives,those are mainly
related to flood control and water supply. While flood control objectiverequiresthe
most storagecapacityavailablein the reservoirfor high runoff volumes,water supply
objectiverequiresthe reservoirto be asfull aspossiblein order to providethe water
demands.

Thus, a methodologywasdevelopedaimedto find and optimizedguidecurvetaking
into accountboth flood control andwater supplyobjectives.

Trough a casestudy, a reservoir simulation model was constructed for a either a
criticalwet yearanda criticaldry year. In order to selectthe appropriateset point for
the casestudy,a setof methodologieswheretestedandcompared.

The releasescalculated by the decision scheme for the suitable set point were
hydrodynamicallymodelleddownstreamto validate the reduction of the flood risks
for the wet year.
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Guidecurve is the Setpointto be 
reachedby the decisionschemeat 
anytime stepof the simulation
period.

Operationrules are the constraints
in the simulationmodele.g(full 
bankdischargedownstream)

Basinpartiallyinstrumented, a daily
inflow dischargesare constructed
usingsemi-distributedmodel.

FlowChart of the OperationalWater Management Simulationin the Reservoir



COMPONENTSIN THE
OPTIMIZATIONPROBLEM
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Å ObjectiveFunction: Minimizethe sumof the excessandshortagevolumesexpectedin the
year.

Å Constraints: Physicaland environmentalrestrictiveconditionsfor the variables in the
reservoir:

OperationalZone: Maximumand minimumwater levels
BankfullDischarges: Maximumdownstreamflowsbeforeflooding
MinimumDischarge: Echologicalflow in the stream

Å DecisionVariables: Forthe case studyare the releasesfrom the dam

Å Setpointas a guidecurve: Calculatedby usingdifferent methodologies



DECISION SCHEMES 
MODELLED
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Å DSbasedin the comparisonof guide
curve level (setpoint) from the
actual month with respect to the
reservoir level at end of the
precedentmonth.

Å DSbasedin the comparisonof guide
curve level (setpoint) from the
actual month with respect to the
reservoir level at the beginning of
the precedentmonth.

Å DS for the reservoir water level
prediction at the end of the actual
month by using both maximum
releaseand the maximum bankfull
dischargedownstream.

DecisionSchemefor MaximumDischargesin Hec-ResSim

Minimum Discharge
Maximum Discharge

Guidecurve

Dead Elevation

Spillway

Max Level

Selected GC

Wet year operation

E.g. ForFebruary, the purpouseisconservation, giventhat the levelat the
begginingof the precedentmonth is lower than the levelat the actual month

E.g. ForApril, the purpouseis flood control, giventhat the levelat the
begginingof the marchis lower thanthe levelat the actual month


