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' Global Water
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IWRM Definition ToolBox

Integrated Water Resources Management

“a process which promotes the
coordinated development and
management of water, land and
related resources in order to
maximise the resultant
economic and social welfare In
an equitable manner without
compromising the sustainabllity
of vital eco-systems”

Source: GWP , 2004
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Sustainability Assessments
Multi-stakeholder perspectives

Multi-disciplinary: ecology, economic, social

— Systems operate on different spatiotemporal
scales

— Complex interactions
— Inherent socio-economic and ecologic capacities

Intra- and inter-generational linkages
Support Adaptive Management
Uncertain future: moving target
Knowledge and resources limited



Climate Drivers

Internal Drivers * Precipitation External Drivers
¥ * Demand * Temperature * Demand
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ECOSYSTEMS AND
HUMAN WELL-BEING

United Nations Environment Pro

Ecosystem Services

State of Water Resources

* Supporting
* Provisioning
* Regulating
* Cultural

N

OUR HUMAN PLANET

Well Being and Sustainability
* Econ = Flwater)

* Ecology = Flwater)

* Social=_Flwater)

Governance

Summary for Decision Makers

Adaptation Responses
MILLENNIUM ECOSYSTEM ASSESSMENT 1 2]

Impacts/Responses
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Climate Drivers

Internal Drivers * Precipitation External Drivers
¥ * Demand * Temperature * Demand
o * Land Use * Evapotranspiration * Economic
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m * Policy * Ecological
W * Technology = Social
& * PublicConcern *Policy

*PublicConcern

Objectives

Participatory setting

Systematic checklist in
formulating conceptual
model

Positions the environment

Organize analysis results
of the SC o
Supports IWRM =

Communication tool \ welloingan sustanabity

= Econ = Flwater)
Flexible/transferrable

State of Water Resources

* Ecology = Flwater)
* Social=_Flwater)

Governance

Adaptation Responses

Impacts/Responses




IWRM:
Analysis
Support

RBAF-CT

RBAF-AI

Problem
Framing

}

Indicators &
Measures

}

Conceptual
Framework

l . .
Decision

Analysis _
‘ / Making

Assessment ‘ Source: Giupponi
et al. 2005
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Templates

 Climate

« Demand

* Supply

* [Infrastructure

 Landuse

« Economic

» Ecological

* Societal
Preference

* |nstitutional

Baseline
Unaltered System

Current

Scenario 1
Population/

Industrial Increase
Short-Term

Scenario 2
Population/

Industrial Increase
Long-Term

Scenario 3

Climate Change

Long-Term

Sections
Habitat 1 2 3 4

River
Floodplains
Snowpack
Wetlands
Reservoir

River
Floodplains
Snowpack
Wetlands
Reservoir

River
Floodplains
Snowpack
Wetlands
Reservoir
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RBAF-CT Products
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RBAF-AI

I Step 16: Impl t Response

F Y
T

| Step 15: Review Results

T

Step 14: Weight indicators

T

Step 13: Link data and filter

T

Step 12: Decision Tree

Step 11: Basin Specific Models,
Monitoring, and Analyses

Step 10: Specific Questions and

Appropriate Analysis Selection

RBAF Interface

______________________________________________

Filters Data

Reporting Interface

Decision Tree

A 4

il

Economic Analysis

River Basin Model

A 4

a

. Specific functions

__________________________

Sociological
Analysis

Tools (software)

—)  Data Flow:

Mandatory

4¢——— Data Flow: Optional

Dashed = optional

¥

_‘1 Step 9: Potential Response
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Filters
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Data values

- Data
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Filter
Trend
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Resilience

Vulnerability
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T2 T3 T4 T5
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RBAF-AI
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Case Study:
Lemhi Basin
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RBAF-CT: LRB

Habitat

Baseline Snowpack

% Unaltered River
. Headwaters .

2.Irrigation Conversion ystem F|ﬂﬂdp|alrl

3.Mid-Basin Current Lake

4.Hayden Creek Reservoir Wetland

(Proposed)
5. Lower Basin .

Scenario 1 Snowpack

Key Conversion to River
— Riverine system . -

= Section boundaries spnnHer F|ﬂﬂdp|alrl

v Proposed reservoir Short-Term Lake

Wetland

Scenario 2 Snowpack

Conversion to River

sprinkler Floodplain

Long-Term Lake

Wetland

Scenario 3 Snowpack

Resorvoir River

Construction  Floodplain

Medium-Term Lake

Wetland

naltered Altered Active
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LRB Indicators:

 Pressure:

— Change water demand
¢ State

— Water flows

— Water delivery

— lrrigated area

— Consumptive use
 Impacts

— Reliability-delivery,

— River flow: indices of

alteration

Hydrologic

Economic

Irrigation

* Pressure:

— Irrigation change
— Subsidies

State

— Crop production
— Irrigated area

— Net Income

— Recreation dollars
 Impacts

— Trend Iin net revenues
agriculture, land under
production

— Trend in Recreation
dollars



LRB Indicators: Irrigation

 Pressure:  Pressure:
— None — None
¢ State ¢ State
¢ — Species Habitat — Water distribution
@)) » Steelhead Il » Personal consumption
O « Chinook salmon 'O  Employment
8 * Bull trout (%. Impacts
LW — Connectivity — Water borne diseases
* Impacts — Access to drinking
— Habitat quality water
— Change In # of — Household income

migration barriers

23



MBM Catchments
[_]Aquifer
[ ]Catchment
MBM Reaches
—— River
4 —— Link Channel
- | MBM Nodes
N # Water User, Irrigation
> ¥ Lembhitowns

River BASIN Model
« 65 Catchments

* NAM inflows
322 \Water users
Daily time step
Calibrated WY 2008 - 2012
Simulation period:

Oct 1, 1999-Sep 30, 2012
Indicators: Reliability of
water delivery, quantum of
water delivered per zone




Lemhi: Results

Hydrology

Social Ecology

Baseline

Scenario 1

Economic



LRB Summary

e Areas: Active 2, 4, Altered 3,5

 Ecosystems: river, floodplain,
wetland - creation lake

« EGS provided: freshwater
consumption, food, water
regulation, recreation, habitat

« HWB: Abllity to make a living,
recreation

~ « Indicators: Pressures, State,
Impact
« Analysis: Comparison
between alternatives by the SC
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Sections
1. Western Ghats
2. Pune and Industrial

Development
3. Mid-Basin
4, Khadakwasla Command
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RBAF-
Conclusions

v Formal framework for
developing conceptual
models of river basins

v Framework for integrating ...
discipline specific models

v Evaluating alternative
futures across different
river basin

carterbwater@gmail.com



