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A MULTI-CRITERION PROBLEM

WED Previous Legal principles
GOOD STATUS OF WATER BODIES & Water rights

Chemical

status

Quantitative
status

Ecological
status

JUST DO IT
EXPERTISE JUDGEMENT

DECISSION SUPPORT SYSTEMS
(MODELS)
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NEED FOR TOOLS AND MODELS

Process of making good decisions: information must be managed

and analyzed about
feasible alternatives,
their impact on the multiple objectives,
the tradeoffs among them, as well as
risks associated with them.

To elaborate and analyze such information sound science,
technology, and expertise have to be involved.

Tools for data management and analysis, and models are needed
to cope with the complexity, the basin scale scope, and the huge
amount of information, alternatives, and scenarios.

A unique and user friendly interface that provides
easiness of data management, model use and results
analysis
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AQUATOOL

DSS SHELL FOR WATER
RESOURCES PLANNING AND
MANAGEMENT

J. Andreu, J. Capilla, y E. Sanchis, “Generalized decision support system
for water resources planning and management including conjunctive
water use”, Journal of Hydrology, Vol. 177, pp. 269-291, 1996.

http:/ /www.upv.es/aquatool
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AQUATOOL MODULES

HYDROLOGIC WATER MANAGEMENT
HYDROGEOLOGY PLANNING STAGE
""" AQUIVAL . SIMGES |
"""" OPTIGES
HYDROLOGY - """""""""""" ‘
. EVALHD REAL TIME
::::IZ\:/;;:S:I:-I:\:/\:/:J\_]::: MANAGEM ENT
_______________________ RISK ESTIMATION
. OPTIRISK

POST-PROCESORS

. 1

INTEGRATED
MODELING

| GESCAL: WATER
. QUALITY

________________________

CAUDECO:
ECOLOGICAL

_________________________

ECOGES:
ECONOMICAL
ASPECTS

Water Resources management and environmental flows under
physicochemical and ecological considerations

Andrea Momblanch Benavent —anmombe@upv.es




AQUATOOL: SIMGES MODULE
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AQUATOOL: GESCAL MODULE

Water quality model coupled with a simulation model.
e Mechanistic model for rivers and reservoirs.
e Conventional constituents.

o lemperature o Nitrogen cycle
o Arbitrary constituents o Eutrophication problems
o Disolved Oxigen + Organic Matter

0=:(Edcj—d(uc)—l—sd+Ceqe_CqS+ZWi VdCl"'Cld\/l"'Cude_QleCe le +E'12C C ZW

dx \Y ot dt dt
dc dv dv
v, (T[2+C2 CT: Ciro— - it =Q,.C, —Q,C, +E',(C, —C,)+Sed + >'W,,
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AQUATOOL: CAUDECO MODULE
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PROPOSED METHODOLOGY

STEP 0. CONSTRUCTION OF WATER MANAGEMENT & HABITAT MODEL

AQUATOOL INTERFACE

INPUT DATA

e ]
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: Simulation (WUA vs. Flow aquifer, pumping, artificial :
i curves) recharge) 1
: Management Rules Infrastructure :
S I (dams, channels, etc) _ _

r
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STEP 2. E-FLOWS OPTIMIZATION
INCLUDING OPERATION RULES
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CASE OF APPLICATION: SCENARIOS
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CASE OF APPLICATION: PRESENT scenario
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CASE OF APPLICATION: QECO-OPT scenario
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CASE OF APPLICATION:

PUBLIC PARTICIPATORY PROCESS
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CASE OF APPLICATION:
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CASE OF APPLICATION:
QECO-OPT scenario vs. OR scenario
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CASE OF APPLICATION:
CONCLUSIONS

The joint application of allocation, quality and e-flow models allows
managers and stakeholders to fully and comprehensively make decisions.

We demonstrate that the OR maintains a greater habitat level while
maintaining the demand reliability in this study.

We show that the optimization of the water management can improve the
ecological conditions.

E-flow regimes require monitoring and appraisal to provide feedback and
improvements for river management.
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