Sacramento, CA

American River Basin CNRFC Model

Northern California 8-Station Index

Morth Fork American River

IS ——— Deterministic Forecasts

ZUNEME
American
Foresthill

David C. Curtis, Ph.D., WEST Consultants . o
Alan Haynes, NWS California Nevada River Forecast Center oo Middle Fork American River | fjrMeadows Dot hgp_.;t

Dudley McFadden, PE, Sacramento Metropolitan Utility District e/ } 1seAsc Thmala 1

— : *Model Updating

Bryan Martinez, PE, WEST Consultants

Rubicon ™, Tunnel Tun"m SAN JOAGUIN RIVER - VERHALIS (VHSG1)
Nr } HLLC1_TUNNEL EMDCLPWER e Edevvanion:
, Fo esthill I'. .::- leed Saage: 290 Feet
ENSEMBLE MODELINGTO IMPROVE American - Folsom R e
AT > Nimbus Dam Reservoir i ol L 4 Auerage
NIMC1 FOLC1 Hell Hole ““:LT" -_-;*-g-
HYDROPOWER GENERATION AND Rl - |
HLLC1 . Tunnel Mean Areal Illhll Ill
' 207,600 ac-ft -y Time Series

FLOOD FORECASTS IN THE AMERICAN ) -

Legend . RRGCL RBBC1DIV

R IV E R BA S I N Reservoir porne  American Union Valley Gerle Loon Lake
[+ Silver Creek Reservoir Gerle Reservoir ek Reservoir
1 A '

Mot modeled LMNLC1
UNVC1 1,200 ac-ft 76,000 ac-ft

Temperature

Name T 300ac ... ..... 1. unnel ) .. Tunnel __|
Gage (s ) REPC1PWR LNLCIPWR
4 Silver Ck South Fork :
Blw % silver Creek
Tunnel/ Camino )
....ID......‘. N Rﬁ

i _ : o Current States
Diversion sveer S e HoviaResariok South Fork Rubicon River

*Soil
ICHC1
Stream | 46,000 ac-ft *Snow water
*Reservoir Levels

Accumulated Precipitation (Inches)

TI_JF; il
ICHC1IPWR

1 un-moosied South Fork American River " acd jkiiiutirios Oct Nov Dec Jan Feb Mar Apr May Jun Jul

Northern Sierra 8 Station Precipitation
for Water Years 2013 and 2014

Deterministic vs. Ensemble

¢ Deterministic forecasts use

the CURRENT model states and
a single set of inputs

to generate a single set of results

Background

Water Year 2013

¢ Prior study

“*Reviewed SMUD's inflow forecasting
“*Recommended SMUD-NWS partnership
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¢ Result

Precipitation (inches)
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¢ Ensemble forecasts use

the CURRENT model states and

an ensemble of inputs

to generate an ensemble of different results

+NWS added Upper American River forecast points
“*Ensemble forecasts

Full Natoral Elow Ensemble Forecasting

Folsom Lake: January 21, :

Definition: The natural flow of a stream without
regulation, control, diversion or import.
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Location: El Dorado County in California River Group: Lower Sacramento
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NWS Community Hydrologic
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Needed to estimate flows from smaller contributing watersheds
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¢ Calculated accretions for specific forecast areas
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¢ Separated accretions by month
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¢ Developed average daily runoff ratios to be applied
to CNRFC Unimpaired forecasts
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¢ Historical input (meteorology) scenarios are equally likely - : _ :
¢ Ensemble streamflow predictions are just scenarios of equally likely

- . == Each has the same probability of occurrence . b
hYdr:tl_Og'; B del L P + outcomes from a deterministic prediction system.
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¢ Continuous improvement by CNRFC to produce operational
ensemble forecasts for the short, medium, and long-range time
domains.

Guidance % Zero bias

0.5000 - g : 2
; + The ensemble mean is a good indicator of the outcome

0.4000 - with a 50% chance of being exceeded

{ parameters nealy ' = Appropriate spread
it + Estimates away from the mean are representative of the true likelihood

Sat ¢ Ensembles available in compatible formats for user applications

The ensemble forecasts are proving highly valuable in guiding
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Syst Calibration — | | | | | | | SMUD's hydropower operations under severe drought. Previously,
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under extreme conditions. 39
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