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Western Water Resources
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Context: 30-yr Normal Precipitation: Annual
*Vast majority of water supply Period: 1981-2010

originates as snow in high elevation
mountains

eExtensive water conveyance systems
move water to farms and cities creates
reliance on distant rather than local
supplies

Challenges:

eSupply and demand curves crossing
for major river systems in the semi-arid
Southwest

eMultiple uses often in conflict
particularly in Northwest

eClimate variability is large
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Why the Colorado River Stopped Flowin
-All Things Considered, July 14, 2011



http://www.npr.org/blogs/pictureshow/2011/07/15/137821595/why-the-colorado-river-stopped-flowing
http://www.npr.org/blogs/pictureshow/2011/07/15/137821595/why-the-colorado-river-stopped-flowing
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Long Term Supply /
Demand
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FIGURE 2
Historical Supply and Use and Projected Future Colorado River Basin Water Supply and Demand

Yolume - Million Aore-feet

25

Historical Supply and Use

Projected Future Supply and Demand

i Projected Demand
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Lake Mead volume in millions of acre-feet since initial 1935 filling

Structural
Deficit — not
drought!

‘Resetting the doomsday
clock’

Elevation 1075 = First Shortage Level

Elevation 1050 — Second Shnrtage Level
Elevation 1025 — Second Shortage Level

Elevation 1000" = “End of Known World’

Reclamation projects likely chance of shortage by 2017
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$$ Value of Water Resources
relative to Flooding

Damage from 1/10 AZ storm: $11ma2

Damage from 6/10 UT flooding: $6.5m2
Damage from 12/10 UT/NV storm:  $11m?2

Damage from 2011 runoff CO/UT:  ~$100m (unverified)

Colorado River average annual runoff: 15 MAF
Replacement value of $200-800/AF -> $3-12b"

**Economic value of water resources (every year) far greater than
flooding damages

Sources:
a: WFO, FEMA (via stormdata); b: Communication with water managers in basin



California Drought

%,

: NATIONA;
50




California Water

«  Most water resources originate in California Water Map
Sierra Nevada and Cascade / Thirst Edition
Mountains —

Flow to Bng_glsh _’

«  State and Federal Water Projects Te Se s
designed to transport water from p | Pumped
Sacramento River to central and iy Sher
southern California TPT:;W b [Diverted

« California Bay — Delta: Small but Siver
critical area: 25 by 50 Miles =w—— The Jay Lund .

. Fpgrdis Delta http://watershed.ucdavis.edu

35 m people depend on this Thirsty

«  70% of CA water traverses the Delta i —
. .- Thirsty River

*  Enormously Complicated Politics Place .

. Delta Smelt, Chinook, Steelhead Thirsty x ’

«  ~500K acres in agriculture flcce

«  North-South disputes i & il s

e  Farmers vs Fish Thirsty ¢

. Place
Flshers vs Farmers \ i f—
. Enviros vs Farmers Place
« Citiesvs Ag =
. irsty

. One Proposed Solution H Thinaty) | Hloce

. S $1OB Tunnel under the Delta CENTER ror WATERSHED SCIENCES ace




Current Conditions

. WATER SUPPLY
- CONDITIONS

" CRA As of 0222015

R

q’ 2015 Colorado River
B -'

- ' 825,000 AF
"*"E’.ram,__ 74% of full CRA

80% . _uDoes not include storage withdrawals
- 'ﬂ.u',_ - r r-d or other adjustments

HIGHLIGHTS

Colorado River Basin

- Snowpack has picked up, now at 80% of normal
for this date.

- More snow expected in the early part of the
week for portions of Utah and Colorade.

Morthern California
= 8 Station at 92% of normal for this date.

- Nor Sierra snowpack continues to decline, now
18% of normal for this date.

= Next chance of precip at end of week.

. WATER SUPPLY
CDNDITIONS

SWP As of D2/22/2015
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Impact of Climate Change
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2014 Global Temperature

Land & Ocean Temperature Percentiles Jan-Dec 2014
NOAA's National Climatic Data Center
Data Source: GHCN-M version 3.2.2 & ERSST version 3b

Record Much Coaoler than Naar. Warmer than Much Record

— Coldest Cooler than Average Average Average Warmer than ~ Warmest
A Average Average

k. Mon Jan 12 19:34:46 EST 2018
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Projected Temperature INCREASE «f@
by our Grandchildren’s Time
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Emission Increases Continue

2071-2099 relative to 1970-1999

Temperature Change (°F)

3 4 5 6 7 8 9 10 15



A All indicators expected to increase in a warming
| world are increasing and those expected to
decrease are decreasing

Air Temperature Near Surface (Troposphere)

Water Vapor

Glaciers

\ Temperature Over Oceans
Snow Cover

ea Surface Temperature ' N f J

t Temperature Over Land

Dcnan Heat Content
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Northwest
Great Plains

Southwest

Hawai'i
and
Pacific Islands

4 U.S. Global Change Research Program

National Climate
Assessment

( ﬁ GlobalChange.gov

' UL5. Global Change Research Program




» Largest & most comprehensive for the U.S.
» Climate change is happening now
» America is feeling the effects

» Important opportunities to manage & prepare

AN U.S. Global Change Research Program

A} National Climate
Assessment

&\ GlobalChange.gov

Ir"'r'
G

"_'.,; LS. Global Change Research Program




Key Messages for the West]| -

2. Coastal Vulnerabilities
3. Impacts on Forests
|4. Adapting Agriculture |

1. Water Related Challenges \

Southwest:
| 1. Reduced Snowpack and Streamflows |
2. Threats to Agriculture

3. Increased Wildfire

|4. Sea Level Rise and Coastal Damage |
5. Heat Threats to Health




Projected Precipitation Change

Projected Change in Average Annual Precipitation

Rapid Emissions Reductions (RCP 2.6) Continued Emissions Increases (RCP 8.5)
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Mean Flow (cubic feet per second)
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Future Shift in Timing of Stream Flows

- = Historical
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A1B 2040s
- - A1B 2080s
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7~ Change, 2040s
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Streamflow
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Runoff
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Water-related Challenges
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Big Cottonwood Creek
climate sensitivity
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Figure 6. Big Cottonwood Creek runoff sensitivity to temperature as indicated by
30-yr mean (water years 1981-2010) monthly runoff volumes forced by
various temperature changes. Temperature changes (°F) are indicated in
the legend, where “base” signifies base climate historical simulation with
no temperature adjustment. Also shown is the observed mean monthly
streamflow.

Credit: Bardsley et al, 2013
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Projected Changes in Water Withdrawal

(a) Without Climate Change (b) With Climate Change

[ ]10to 25
I 25 to 50
I >50



Difference from Average (days)

-30

-40

Threats to Agriculture

Longer Frost-free Season Increases Stress on Crops
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Zone Changes in Past 10 Years Zone Changes in Next 30 Years
In color of New Planting Zone In color of New Planting Zone

Average Annual Extreme Minimum Temperature by Climate-Related Planting Zone

B No ChangeinZone © Zone5(-19to-10 °F)

Zone7 (1t0 10 °F) M Zone 9 (21to 30 °F)
B Zone 4 (-29 o -20 °F) Zone 6 (-9t0 0 °F)

0 Zone 8 (111020 °F) I Zone 10 (31 10 40 °F)

R Shift in Plant Hardiness Zones #

D




nca2_014 lobalchange.gov

National Climate Assessment

CLIMATE
CHANGE
IMPACTS

IN THE
UNITED STATES

Highlights Full Report

Explore highlights of the National Climate
Assessment including an Overview, the changing climate, regions, cross sector
report’s 12 overarching findings, and a topics, and response strategies in full

summary of impacts by region. detail.

Explore the entire report covering our

——> EXPLORE HIGHLIGHTS > EXPLORE THE REPORT f




About | Contact | Funding Opportunities | FAGH

2 U.S. Climate

o Resilience Get Started Taking Action Tools Topics Expertise Search a
‘& Toolkit

© Identify the Problem
Meet the Challenges of a , -
Ch angi ng Cllm ate ©® Determine Vulnerabilities
The Climate Resilience Toolkit provides © Investigate Options
resources and a framework for <
understanding and addressing the @ Evaluate Risks & Costs
climate issues that impact people.and
their communities. 4 © Take Action

{ escses )

Find Out How People Are Building Resilience

Forests to Faucets Building a Bridge to Reduce Risk Dune Migration and Shoreline Louisiana’s Front Line Defense

Watch video » Watch video » Pratection from Storm and Surge
\Watch video » Watch video »

http://toolkit.climate.gov/




Action

 Two recent examples

29



CA Drought
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43 deaths... 6,500 patients evacuated from hospitals and nursing homes...
Nearly 90,000 buildings in the inundation zone... 1.1 million New York City children
unable to attend school for a week... close to 2 million people without power...
11 million travelers affected daily... 519 billion in damage...

Sandy Size and Wind Speed Katrina Size and Wind Speed

Credit: PlanNYC, NYC SIRR

2012-2014 driest 3 year period on record for
much of state

eKey 2014 statistics:

e Precipitation: Less than 2 years worth of
average precipitation over last 3 years

e Reservoirs: Aug 2014 statewide

o . 1%
«Californ | “ler
shortage
snow/pre s
groundw |:

poitn, Ye_a.rs

L | - ‘
The Missing Years *

Total rainfall deficits from July 2011 to Aug 2014
in years, based on average yearly rainfall amounts.

.gWealher.GavJHanfam’ nNWSHanI’ord u@NWSHanlord uNWSHaﬂfmd 30




My Roles

Hurricane Sandy
Rebuilding Task Force

CALIFORNIA

HURRICANE SANDY DROUGHT
REBUILDING
STRATEGY 2014 SERVICE ASSESSMENT

August 2013
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Sandy

1. Decision making is highly complex
but human centric

2. Politics and money matter

3. Relationships matter

4. People are tribal - especially in DC

5. Government is silo-ed; Many veto
points exist; Many fewer willing to

approve

6. You can lead a horse to water...

CA Drought

1. Strong and widespread interest
in drought and water resources
analytical and prediction
capabilities

2. Relationships matter

3. Decision making is highly
complex but human centric

4. You can lead a horse to water...

32



Common Themes

e Science agencies generally:

— Disconnected from management/decision making
agencies

— More reactive than proactive

— Not inherently coordinated/focused around
problem

e |deas for success:

— Work to understand how others operate and build
relationships

— Be persistent and adaptive; decision makers
ignore much more often than they say no.

— Substance matters; Application does too

33



Discussion

« Climate Is changing

e Science Is one tool among many for
addressing it

* Answers lie with broader society

34
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Questions?

Kevin Werner

Western Region Climate Service Director:
Phone: 206.860.3490
Email: kevin.werner@noaa.gov



mailto:kevin.werner@noaa.gov
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