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To provide a tool that
facilitates conjunctive and
dynamic simulation of
hydrologic processes and

operation of multi-reservoir
systems

Provide capability to assess
Issues in an integrated and
optimal manner under changing
climatic conditions with various
water management scenarios
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Maintain an open architecture to
facilitate future additions and
upgrades

Linkage to various water-allocation

(optimization) models/programs

Adaptability to future versions and new
features in HydroGeoSphere and various
water-allocation models/programs

Takes advantage of latest advances In
computing resources (e.g. distributed
computing environments)
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Background

Formulation
System representation

Solution strategies
Linkage methodologies
HydroGeoSphere-Management System
Next Steps
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What are the decisions that need to be made?

What information is required to make these
decisions?

What are the objectives and constraints?
Is the resulting problem linear or nonlinear?
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Solution strategy governed predominantly by
formulation

Selected solution strategies:

Linear Programming Algorithms

Mixed Integer Programming
Algorithms

Dynamic Programming Algorithms

Nonlinear Algorithms
Gradient-Based Methods
Heuristic Methods
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For linear problems, linear reponse theory Is
typically used

A collection of relationships between variables

Determined by examining responses to individual
stresses

— Decision Coefficient Matrix

For nonlinear problems, can assume
approximately linear for a short period of time
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Background
Formulation
Linkage methodologies

Key considerations
Integrated versus process-specific representation
Nonlinearities
Static versus dynamic

Existing linkage methodologies
HydroGeoSphere-Management System
Next Steps
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Process-specific representation of physical
pProcesses

WRIMS

Lacks physical
representation
of the
Interactions
between
Processes

HydroGeoSphere
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Integrated representation of all physical
processes
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‘Base-case” conditions will change over time
In transient problems

- Dynamic Decision Coefficient Matrix
(DDCM)

Coefficients in decision coefficient matrix updated
at every decision time period
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Statistical versus physically-based representation of
hydrologic / transport systems

HydroGeoSphere
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Statistical versus physically-based representation of
hydrologic / transport systems

e P
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Background
Formulation
Linkage methodologies

HydroGeoSphere-Management System
Next Steps
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HGS-M: HydroGeoSphere-Management
(HydroGeoSphere-M or HGS-M) system

Linkage between HGS and the \Water Resources
Integrated Modeling System (WRIMS) (and other

water allocation models)

Components:
HGS-MI (HydroGeoSphere-Management Interface)
HGS
HGSCompile
WRIMS (and other water allocation models)
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Read inputs and controls
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Perform initialization
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Is HGS Output as specified

simulation by HGS_O controls
complete?

End

Is water
allocation
finished?
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v

Read controls

status

l

Is HGS
run status
poor?

l Yes

Diagnose
and
mitigate
poor HGS
runs

HGS run <——

Are any HGS
outputs for
current decision
period not read?

l Yes

Read outputs from
all HGS runs

v

Calculate dynamic
decision coefficients

v

Translate results to information
required for updating cache in WRIMS

Are all HGS

runs finished

for decision
period?
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Output information
for cache updates
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Have all
decision
periods been
simulated?

lYes
En
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v

Read controls

\

Initialize caches

i:

HGSCompile for

decision period
complete?

lYes

Read output from
HGSCompile

v

Update cache

}

Perform water
allocations

ReadHGS
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Restart HGS run

T

Output decision
variables to HGS

21

—

Increment decision
time period

TNo

Have all decision
periods been
simulated?




Code Modifications

Based on:
Schematic of HGS-M
Schematic of HGS-M components

Mathematical programming formulation

Considerations:
Interface design
Programming platform

Verification and Validation
Data
Scenarios
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