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Day 11 Key Takeaways

A Trust in data guality
A Visualization & stakeholders

A A lot of advances in national level efforts - very large scale, global /
regional impacts

All above are critical for IWRM of large scale planning efforts &
operati onsé
Immediate needs at city level planning & implementation.
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Today, these individual parts now interact within a complex,
iInterdependent system
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With systems thinking, we can understand how to balance supplies with
demands and optimize how we manage resources
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How do we get started with systems thinking?

Hydrology affected by:

A More frequent or longer droughts

A More intense floods

Groundwater affected by: What are’)your goals
A Sustainable yield vs. land and risks”

subsidence What resources

Basin Municipal Water System

. A salinity dd
Hydrology Aquifer A Finite supply adaress

these challenges?

9

A How is the system
Drinking Water currently managed?
Purchased A What are the
Energy constraints?

>

! |, B What alternatives

2 ! ndustry .
4 exist?
Stormwater Municipal

GHG
Emissions

Wastewater

Discharge affected by: .
A Collection for water supply

A Water quality Irrigation

Surface Water
Discharge A Reuse

Copyright 2014 by CH2MHILLA Company Confidenti al CH2Z2NHILL.



Systems thinking improves performance of resource managers

A Systems thinking seeks to understand interdependencies of the
systems we manage

A Transparent, defensible, and consider many solutions.
AOpti mi ze deci sionséeto I mprove bu
A Plan for the future to mitigate risks of a changing world.

A Improve performance, work more efficiently, and value assets fairly to
reduce costs.

A Steward resources responsibly

A Integrate systems using economics, market forces, decision science,
and state-of-the-art engineering and science
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Managing resource systems occurs at all stages of the
Infrastructure cycle

ASystem Definition ARevenue strategy ASystem AEnvironmental A Optimization
AData gathering  APolitical strategy modeling permitting AMonitoring
AScientific APublic relations ARisk assessment  AEngineering & AAdaptive
research AcCredible experts ~ AScenario Design management
APolicy APartnership planning AConstruction
development negotiations AResource delivery
economics ACommissioning
ADecision
science
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Modeling Approach / Needs are similar

A Review input data prior to inclusion in models (GIS, surveys, time
series)

A Build models to represent performance of the system considered

A Run simulations that link together multiple models or run multiple
scenarios to analyse different events or development options

A Review model results on maps and charts (time series and long/cross
sections)

A Post process model outputs to produce useful data for dissemination
to stakeholders
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Key Elements for Practical Systems Modelling for IWRM Planning and
Implementation

Data Availability & Quality

Understanding Integrated

& Dynamic
SYALE S
Modeling

Tool

of System
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1. Data Availablility & Quality

A Existing Information

I Master Plans

I Existing infrastructure & conditions
A Operating data

I Projections

I Population

I Demands
A Component Model Outputs

I External model packages

I Spreadsheets
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