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Background

 Public Law 111-11, Subtitle F (SECURE
Water Act, SWA, 2009) § 9503.

« Climate change risks for water and
environmental resources in “major
Reclamation river basins.”

* Reclamation’s WaterSMART (Sustain
and Manage America’s Resources for
Tomorrow) program

1. Basin Studies

Upper Rio Grande and Pecos |

Sacramento - San Joaquin s

2. West-Wide Climate Risk Assessments
(WWCRAS)
3. Landscape Conservation Cooperatives _ _ _ _
8 major Reclamation River Basin
(LCCs)

SECURE - Science and Engineering to Comprehensively

Understand and Responsibly Enhance RECL AM ATION



Funded Basin Studies
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Study Motivation

 Local and Federal partnership to support the
IRWM (Integrated Regional Water
Management ) process

— One Water One Watershed (OWOW) Plan
update

* Decision Support Using Climate and
Hydrology Projections

— Respond to specific IRWM plan questions
— Develop tools to support decisions
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Outline

« Climate Projections to Hydrology Projections

 Projections
— Hydroclimate (precipitation, temperature, surface water supplies)
— Water Demand

« Decision Support Using Climate and Hydrology Projections (examples)
— Flood Frequency
— Temperature Trends
— Recreation
— Groundwater Management (decision support tool)

« Tool Development
— Groundwater Screening Tool
— GHG Emissions Calculator for the Water Sector
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Climate Projections to Hydrology Projections

Projections
— Hydroclimate (precipitation, temperature, surface water supplies)
— Water Demand

Decision Support Using Climate and Hydrology Projections (examples)
— Flood Frequency
— Temperature Trends
— Recreation
— Groundwater Management (decision support tool)

Tool Development
— Groundwater Screening Tool
— GHG Emissions Calculator for the Water Sector
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Downscaled BCSD-CMIP3 GCM Output
and HydrOlOglC MOde“ﬂg (Bias-Correction Spatial

Disaggregation - Coupled Model Intercomparison Project Phase 3 General Circulation Model)

VIC River Network Routing Model

Streamflow
Routing

Emissions
Scenarios |

Climate Hydrology
Projections Projections

Spatial Land
Downscaling [ [© £ | Surface
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Online Data Access

Climate and Hydrology Projections
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Welcome

Downscaled CMIP3 and CMIP5
Climate and Hydrology Projections

This site is bast viewsd with Chrome (recommended) or Firefox. Some features are unavaiiable when using intemet Explorer. Reguires JavaScrpt to be enabled.

About Tutorials Projections: Subset Request Projections: Complete Archives Feedback Links

Downscaled CMIP5 climate projections” documentation and release notes available here.

Summary

This archive contains fine spatial resolution translations of climate projections over the contiguous United States (U.S.) developed using two
downscaling techniques (monthly BCSD Figure 1, and daily BCCA Figure 2), and hydrologic projections over the western U.S. (roughly the
western U.S. Figure 3) comresponding te the monthly BCSD climate projections.

Archive content is based on global climate projections from the World Climate Research Programme's (WCRP's) Coupled Model Intercomparison
Project phase 3 (CMIP2) multi-model dataset referenced in the Intergovernmental Panel on Climate Change Fourth Assessment Report, and the
phase 5 (CMIFPS) multi-model dataset that is informing the IPCC Fifth Assessment.

For information about downscaled climate and hydrology projections development, please see the About page.
Purpose

The archive is meant to provide access to climate and hydrologic projections at spatial and temporal scales relevant to some of the watershed
and basin-scale decisions facing water and natural resource managers and planners dealing with climate change. Such access permits several
types of analyses, including:

# assessment of potential climate change impacts on natural and social systems (e.g., watershed hydrology, ecosystems, water and energy
demands).

® assessment of local to regional climate projection uncertainty.

* risk-based exploration of planning and policy responses framed by potential climate changes exemplified by these projections.

http://gdo-dcp.uclinl.org/downscaled_cmip_projections/dcpinterface.html#Welcome

Figure 1. Central Tendancy Changes in Mean-Amnual
Frecipitation over the contiguous U5, from 1870-71998
fo 2040-2069 for BCSD3, BCSDS, and Difference.
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Santa Ana River Watershed
Distribution of routing locations (total 36)
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Climate Projections to Hydrology Projections

* Projections

— Hydroclimate (precipitation, temperature,
surface water supplies)

— Water Demand

Decision Support Using Climate and Hydrology Projections (examples)
— Flood Frequency

— Temperature Trends

— Recreation

— Groundwater Management (decision support tool)

Tool Development
— Groundwater Screening Tool
— GHG Emissions Calculator for the Water Sector
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lydroclimate Projections

Spatial Distribution of Precipitation (P)

The ensemble- median
change shows some
Increase in prcp over the
basin during the 2020s’
decade from the 1990s’
reference.

By the 2050s there is
decline in prcp from the
1990s reference decade.

Increased decline in prcp
continues through to the
2070s decade from the
1990s reference decade.
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lydroclimate Projections
Spatial Distribution of Temperature (T)

e The ensemble median
change for the 2020s’,
2050s’, and 2070s’
decades relative to the
1990s shows an
Increasing temperature
value throughout the
Basin.
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lydroclimate Projections
Snow Water Equivalent (SWE)

« Spatial distribution of
April 15t SWE —
persistent decline
through the future
decades (2020s, 2050s,
2070s) from the 1990s’
distribution.
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lydroclimate Projections
P, T, SWE, Flow

« Temporal trends — solid
I I n e I S th e m ed I an 5th an d . Annual Total Precipitation _ Annual Mean Temperature
95t percentile bounds. = ] hbhubbdindatlh | <

« P-longer-term
somewhat decreasing
trend
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u;ll
 T- Increasing trend

« SWE - decreasing trend

 Flow —longer-term
decreasing trend
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Annual and seasonal
streamflow impacts

2020s — increase in annual
runoff and winter (Dec-Mar)
runoff, decrease in spring-
summer (Apr-Jul) runoff from
the 1990s reference

2050s —decrease in annual,
winter, spring-summer runoff
from the 1990s reference

2070s - decrease in annual,
winter, spring-summer runoff
from the 1990s reference

lydroclimate Projections
~low Impacts

Santa Ana River Adams St Gage

Dec-Mar Apr-Jul
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Water Demand

« Current population ~6.1
million, projected to
grow to 9.9 million by

2,500,000

2050. 2,000,000 -
EI,SO0,000 ,

 Projected population § 1000000 -
was used to estimate £00/000 |
demand without N

aCCOUHting for 1990 2000 2010 Present 2020 2030 2040 2050
conservation.
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Summary of Projected Impacts
Santa Ana River Watershed

Hydroclimate Metric
(change from 1990s)

| Precipitation(%) | 067 | 541 | -809

2020s 2050s 2070s

1980 2000 2010  Present| 2020 2030 2040 2050

pemand vam| 0924 | 1121] 1208 | 1339] 1s03] 1723 58] 278
~ . r
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« Climate Projections to Hydrology Projections

 Projections
— Hydroclimate (precipitation, temperature, surface water supplies)
— Water Demand

« Decision Support Using Climate and Hydrology
Projections (examples)

— Flood Frequency

— Temperature Trends

— Recreation

— Groundwater Management (decision support tool)

« Tool Development
— Groundwater Screening Tool
— GHG Emissions Calculator for the Water Sector
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Floods — 200-year event, Prado Dam
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More severe floods in the future
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Days above 95°F

Anaheim Riverside Big Bear City
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Lake Elsinore

Min Goal
41,704

Low Lake
24,659
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2000-2049 2050-2099 2000-2049 2050-2099
W/ Pipeline W/ Pipeline

« 2000-2049, Lake Elsinore has a >75% chance of meeting the minimum
elevation goal of 1,240 ft.

« 2050-2099, Lake Elsinore has a >25% chance of meeting the minimum
elevation goal of 1,240 ft.

 The Elsinore Valley Municipal Water District (EVMWD) project does aid in

stabilizing lake levels. T A ] \ N
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Snowpack at Big Bear
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« Significant decline in April 18t snowpack that amplify throughout
the 215t century.

» Projected snowpack decline could exceed 70% by 2070.
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Groundwater Availability

Water Availabili Groundwater Water Demand
» Precipitation Management » M&l
» Streamflow » Agriculture

» Imports » Landscaped &

‘ . . Native Vegetation
\unl W

Groundwater
Elevatio

Storage

« Currently provides 54% of total water supply in an average year.

» Projected decreases in precipitation and increases in temperature will
decrease natural recharge.

« Groundwater use projected to increase.
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Climate Projections to Hydrology Projections

Projections
— Hydroclimate (precipitation, temperature, surface water supplies)
— Water Demand

Decision Support Using Climate and Hydrology Projections (examples)
— Flood Frequency

— Temperature Trends

— Recreation

— Groundwater Management (decision support tool)

Tool Development
— Groundwater Screening Tool
— GHG Emissions Calculator for the Water Sector
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SAWPA Groundwater Screening
Tool

Water Availabili Groundwater Water Demand

» Precipitation Management » M&l
» Streamflow » Agriculture

» Imports » Landscaped &
Native Vegetation

‘ Physical, Topographic and
1 ojave

Geographic Features |

_1 1| e

Groundwater
Elevatio

Storage
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SAWPA Groundwater Screening
Tool




SAWPA Groundwater Screening
Tool

— Example:
Orange County Coastal Plain Groundwater Basin

Historical Historical Projected Projected Projected Projected

Estimated deCIine in (Observed) (Modeled) (2010-2029) (2030-2049) (2050-2069) (2070-2089)
basin-averaged "
groundwater levels
due to climate change
without management
actions to reduce
Impacts
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SAWPA Groundwater Screening
Tool

— Example:
Orange County Coastal Plain Groundwater Basin

Scenario Comparison: Management alternatives to offset
projected impacts on groundwater in Orange County

Conservation Imported Water

Gradual reduction of Gradual increase In water
approx. 15% by 2020 Imports from Colorado

(reduce per capita use from River and/or SWP
~175 gpd to ~150 gpd) (increase from ~30,000
AF/yr to ~105,000 AF/yr

AWV WA




Greenhouse Gas Emissions
Calculator for the Water Sector

End-use
Agricultural
Residential
Commercial

Industrial Final Values for Computation of Total Annual Emissions

Electricity Annual

Water
Supply &
Conveyance

Water
Distribution

Water

Saurce Treatment

Supply & Emission  Groundwater  Annual  Annual Anagal
Distribution

ent

Groundwater Conveyance  Tre

tion Factors(kg  Extraction Conveyance Treatment

sity co2 Emissions  Emissions  Emissions  Emk

Intensity Intensity Intensity i

(KWH/MG)  (KWH/MG)  (KWh/MG)  (KWh/MG)  eq/MWh]  (miCO2e)  (mtcOZe) (mico2e)
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S0 8500 496 1200 3079 31,618 63 w0 7,20 Y G o
540 8500 436 1200 3079 wmowy  as2 w0 539 K

1200 3075 35330 139,748 97,353
1200 3075 37,953 150,127 104,583

400,000
350000
300000

250,
200,000 - ‘After completing data entry
~—Potable Water 5 Emissian: according to instructions,
Trestment g S name your scenario in yellow

—a—Distribution Ems box above and hit enter.
100000

—+—Tonal Emission 50000 5 : Open GHG Scenario Manager,
then return to this

Annual COwe emizsions =




Greenhouse Gas Emissions
Calculator for the Water Sector

— Addresses AB 32
— Evaluates both supply and demand

— Can be used with 3 levels of data
* Required Data: population data for 1990, 2000 & 2010

« Suggested Data: water supply portfolio, per capita water use,
projected population, etc.

« Detail Data: monthly or annual energy and flow data can be entered
for each category

— If data is not available So Cal defaults will be used
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GHG Emissions Calculator

e Uses

— Compute total annual CO2e emissions for the water sector from 1990-2050

— Determine emission breakdown from groundwater, conveyance, treatment,
distribution, and wastewater

— Compute projected future water demand

— Evaluate scenarios for GHG emission reduction by altering either supply or
demand

« Limitations

— Accuracy of results is dependent on input data

RECLAMATION



Greenhouse Gas Emissions
Calculator Scenario Manager

GHG Emissions Scenario Comparison

1000000

800000
—o—-Population
2 -~ Default Data
600000 :
= Baseline

—=conservation

400000 Increased GW

200000 : —-_S?ﬁ

0
1990 2000 2010 C 2020 2030 2040 2050
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Uncertainty Discussions

« Global Climate Forcings

« Global Climate Simulation
 Climate Projections Bias

« Spatial Downscaling

« Watershed Vegetation Changes
« Hydrologic Model

 Other approaches to analyzing impacts
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In summary, data selections and method choices are throughout the analysis...

ll. Climate Information
Providers:

“Here’s the info... use it
wisely.”

Climate

Simulations =

l1l. Technical Practitioners:
“Keep it Manageable.”

Emission

ﬁ? Scenarios
/
o ~

Downscaling

Decision
Requirements

Spatial U—— -

|. Decision-Makers:
“Keep it simple.”

~
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T =  |eem——e=— reomen |
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. 3 r M 2
Operations | =L Planning :
Model s,  Model i
._;—' _/ﬁ". i— i
ZR= = Hydrologic
== Model 3
Land Cover
Change

Demand
Model

Societal Changes

... choices carry uncertainties, we need to understand those uncertainties, and address them

in the planning process .



Thank You!

Climate Change Analysis for the Santa Ana River Watershed

SAWPA - 6/18/2013
Kristine Blickenstaff, lan Ferguson, Laura Condon, Tom Pruitt
Subhrendu Gangopadhyay
Reclamation Technical Service Center, Denver
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