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Overview

Recent History
Water Supply Forecasts for 2013- 2014

Beyond 2014...

sIncorporating climate information into water
supply forecasts
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Lake Powell April-July Inflow (kaf)




ery wet to very dry
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Current Drought

U.S. Drought Monitor Apnl 29, 2013
West

Drought Conditions (Percent Area)

Mene | D0-04 | 04-04 Mﬂm

Currran 2028 | V.72 (6600 (4347 (1610 | 1.87

Last Waak

PP 19.684 (8046 | G367 [41.05 [14.73 ) 164

3 Months Ago
(0112272003 mag] 2260 | V740 |6E24 | 4451 [17.27

Starl of
Calandar Year | 24.38 | 75,61 | 69.31 | 45.04 [ 18.01

(0102013 map)

Star of
watar Year | 1512 84,88 4365 | 16.85

(09252012 map)

Ome Year Ago
(041702012 g 32.80 | BT.20 4. 377

Intensily:

L0 Abnarmally Dry - 03 Drowght - Exireme
Lt Oroweght - Mederate - 04 Dronght - Excepbonal
02 Drmought - Savers

The Drough! Monitor focuses on broad-scals condltions.
Local condittons may vary. See accompanying text summary
for forecast statements,

. . Released Thursday, April 25, 2013
http://droughtmonitor.unl.edu Eric Luebehusen, U.5. Department of Agriculture




2013 Precipitation
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Seasonal Precipitation, October 2012 - March 2013

(Averaged by Hydrologic Unit)
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Not Reported

Prpared by
NOAL, National Weather Service
Cobrade Basin River Forcast Center
Salt Lake City, Utah
waw.chbrfc. roaa.gov




And then came April...

Snow Point Classification: ) Percentiles &) Parcant Average () Percant Median
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k- __,;'” A Created: April 1, 2013, 14:30 7 Created: April 29, 2013, 10:45




SNOTEL

Colorado Basin River Forecast Center

Colorado Basin River Forecast Center
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Vaolume (kaf)

L.ake Powell Forecast -
2013

Colorado - Lake Powell- Glen Cyn Dam- At (GLDA3)

Average
Median
Minimum

ESP 50%

ESP 30-70%
ESP 10-90%
ESP Residual™
SWS

Official
Observed

Lake Powell:
(April 16, 2013)

MP (50%) 2900 KAF 41%

T T T
Jan Feb Mar

Plot Created 2013-04-28 15.44:29, Lastest ESP Bun from 2013-04-01, CBRFC / NWS / NOAA
Maximum of 15316.1 in 1984, Minimum of 964 in 2002, Average/Median for 1981-2010.
**Residual forecasts include obsened




Lake Powell Elevations
Historic and Projected based on Most Recent Inflow Projections
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ake Powell & Lake Mead
Operational Diagrams for 2010

Major releases depend on CBRFC April 1 Forecasts

Elevation

(leet)

L.ake Powell
Opertaions According
to Interim Guidelines

Live Storage
(VLA TF)

Elevation

(leet)

Opertaions According
to Interim Guidelines

Live Storage
(MLATF)

3,700

3,636 - 3,666
(2008-2026)

Equalization Tier
Equalize, Avoid Spillsg
or Release 8.23 MAT

Upper Elevation
Balancing Tier!
Release 8.23 MAF,
if Lake Mead = 1,075 feet,
balance contents with

a min/max releasze of
7.0 and 9.0 MAF

24.3

15.5-19.3
(2008-2026)

Mid-Elevation
Release Tier
Release 7.48 MAT,
if Lake Mead = 1,025 feet,
Release 8.23 MAF,

Lower Elevation
Balancing Tier
Balance contents with
a min/max release of
7.0 and 9.5 MATF

1,220

1,200

Flood Control, 70R or ICS

Normal Operations

259

22.9

or 1CS Surpius

Shortage 500 KAF?
and Consultation®




NSO Neutral

Mid-Apr 2013 Plume of Model ENSO Predictions

IRI/CPC

STAT AVG
CFC CON

Dynamical Model
m KNCEFP CFSw2
B MNASA GMAO
n JA
m SCRIPRPS
LOECQ
AUS/POAMA
— ECMWF
LIKMO
KA SHLU
ESSIC ICM
COLA ANOM
MetFRAMCE
JPMN-FREGC
COLA CCEMa

* % % B N

II::IIES IFDREIGA STI I I I I |

CS-IRI-MM
+ GFOL CM2.1
# CMC CANSIP

| Statistical Model:

= O CPC MRECV

o CDC LM
CPC CA
CPC CCA
CsU CLIFR

= LUBC MMET
FSLU REG

0 UCLA-TCD

Mar MAM AMJ MJJ JJA JAS ASOC SON OND NDJ

DJF
(17 £




CPC Precipitation Outlook
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2014 Outlook

 Dry antecedent conditions
 Model trends back to normal

 Water supply forecasts for Lake Powell 2014:
85-90% of average.




Climate is changing...
What can we expect?

Wet get wetter and dry get drier...and the Southwest likely to get
drier; variability likely to increase

Wide range of projected declines in Colorado River average inflow
(0 to 40%)

Lot’s of research on-going (and needed)

Projected Patterns of Precipitation Changes
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oading the climate dice*

Assume the period from 1951 — 1980 as a “base
period”

* Relatively stable global temperature

« Within the Holocene range, which is a period of time
that the natural world and civilization adapted to

Fit the information to a standard bell curve




!oadlng the climate dice




Historic development of ESP
(Ensemble Streamflow Prediction)

Work to incorporate

S/HRL begins ESP Analysis and Display Y —
Program (ESPADP)
ESP development
ESP used for development starte/;

drought assessment
limate Prediction Center (CPC)

ESP released forecast pre-adjustment
with NWSRFS developed for use in ESP

e

ESP first used at Water Resources Forecastillg

California-Nevada ESP used for water Services (WARFS) quantifii}s
River Forecast Center

supply forecasts value of ESP
ESNVADP deployed

ESP first presented at the \5 the field

Western Snow Conference

Medium to long-range ESP sho edium-
ong range ESP

rl_nf;“ Western Snow Conference paper, 1977



http://www.westernsnowconference.org/proceedings/pdf_Proceedings/1977 WEB/TwedtExtendedStreamflowPredition1977.pdf

ydrologic Ensemble
Forecast System - HEFS
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ow the CBRFC is helping
stakeholders adapt

« Ensemble streamflow traces
 Snow monitoring

 Model enhancement/improvements:

ESP analysis
Verification
Daily updates
Recalibrate




hen will the drought
end?

When we figure out how to adapt to it!

« Build upon current cooperative and collaborative
relationships to provide stakeholders with the tools
they need to make informed and beneficial decisions.

« Reach out to those that are unaware of the tools and
resources available to them at the CBRFC.

Strengthen data availability and analytical
techniques through active participation and
communication

* Regional stakeholder groups

« National initiatives to inform the public about climate
change



!)uestions?




Backup slides




Forecast Method: Ensemble
Streamflow Prediction
Technique

Multiple streamflow scenarios with historic
meteorological or forecast weather/climatic data

A
Possible scenarios

Scenario 2
Scenario 1

Scenario 3
>

Saved model states Time
reflect current -

conditions 1

Results used in statistical analysis to produce
forecasts with probabilistic values

“The COMET Program

Historical time series of
precipitation and

CBRFC: Currently using
water years 1981-2010

Can also include forecast
precipitation and temperature.

CBRFC:
* 10 days of forecast max/min
temperatures.
« 5 days of forecast precipitation
and 0 days of forecast precipitation




A

ESP Technique (cont.)

Now Low chance of this

Past Future / level flow or higher

Medium chance of
this level flow or
higher

High chance of this
level flow or higher

“he COMET Program



ESP - cont
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Incorporating Climate
Forecasts in ESP

Pre-Adjustment Technique
_Weight/Modify Inputs

Climate Forecasts
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EFS - cont

Climatology temperature (T) and precipitation (F)
ESP e ——
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Climaz P

Ers ;. .:.,:TH..W mo T s

Foracast g 10 14

lesuance Days out Days ot Days out
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Time into the future
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http://www.cbrfc.noaa.gov/devel/hefs/

