Northwest River Forecast Center

"=y Updates and Forecast Techniques 101

Steve King
Service Coordination Hydrologist

NOAA / NWS / Northwest River Forecast Center
Portland, OR
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Water Year 2024 Updates for NWRFC

1991-2010 Update for PRISM gridded normals for NWRFC domain
e Monthly Precipitation, Min/Max Temperature
e Precipitation divisions normals and graphics on NWRFC webpage

y Average Maxil Temperature (1991 - 2020) J y A ge Mini Temp e (1991 - 2020) January Normal Precipitation (1991 - 2020) Rt
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1991-2020 Division Averages (Inches)

Columbia River Main Stem
DIVISION NAME Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Columbia River Basin abv Grand Coulee 429 3.08 3.51 272 286 327 1.73 147 2.05 3.45 460 433 Creation Time: Tuesday, Dec 5, 2023 Northwest River Forecast Center

Columbia River Basin abv The Dalles 3:33 247 27 223 232 213 1.00 0.89 1.29 234 3.26 3.53




Recalibration of NWRFC models

(WestS|de in progress)
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Precipitation & Temperature Forcings

Extension of ESP forcing years to
include weather from WY2023
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NWRFC Hydrology Model (CHPS*) Basics

Forcings: Obs & Fcst
* Precipitation
* Temperature

=

Model Operations

Snow

Soil Moisture
Consumptive Use
Regulation
Routing

Snow Water

Soil Moisture

Streamflow

=

Hydrologic Output
* River Stage Height
* Pool Elevation
* River Flow Rate (Ex: Discharge in CFS)
* River Volume Over Time (Ex: Runoff in KAF)

S

* Community Hydrologic Prediction System (CHPS)




CHPS: Multiple Configurations

Natural Forecast (adjusted runoff)

River Forecast (matches obs)




CHPS: Multiple Forcing Configurations

Deterministic Mode
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Precipitation & Temperature Forcings

Sources:

Temperature
Days 1-10: NWS Nat Blend of Models

Precipitation

Days 1-2: NWS Weather Forecast Offices »
Days 3-7: NWS Weather Prediction Center
Days 8-10: NWS Nat Blend of Models
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10 Day Forecast
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Precipitation & Temperature Forcings Hydrologic Model
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Spaulding ESP10 - Water Supply (simple adjustment for Dworshak storage)
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Precipitation & Temperature Forcings
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HEFS Forcing (ESPM):
Weather Ensemble based on GEFS Mean
Uses Meteorologic Ensemble Forecast System

HEFS - 10 Day River Level Probabilities
Based on Hydrologic Ensemble Forecast Service Model Simulations
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Used to Estimate the Range of Possible River Level

Dec 04 - Dec 14, 2023
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000000

Seasonal WS

e First 15 days are ensembles; informed by weather forecasts
e HEFS version available in three configurations (unadj/WS/NAT)
e Basis of NWRFC ‘experimental’ seasonal forecast
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Examples

Seasonal Volumes, KAF

8509 |-

6509 H

4509

2509
oct

Water Supply Forecas
CLEARWATER - AT SPALDING
Period APR to SEP — Water Year 2024

Nov.
Date of Ensemble

Supply Volume Monthly Forecasts (HEFS) for Water Year 2024
(SPDI) CLEARWATER - AT SPALDING

FiE— <

£

% [<Bile
i
: o




STP: Single Trace Procedure (120 Extended Forecast)

Discharge (cfs)

STP Extended Forecast :

- Db t
CLEARWATER-AT SPALDING (SPDI1) = Cuii::: ;z:ecast
Forecast Period 12-04 to 04-02 .+ Previous For
v 80% Climatology

© 50% Climatology
v 10% Climatology

ecast

I I 1 I I
JAN FEB MAR APR MAY

STP is a joint NWRFC/USACE product
based on NWRFC hydrologic
forecasts and USACE regulation

Produced at request of USACE

NWRFC model tuning is independent
of USACE coordination

Typically issued on Mondays

The public version is a subset of a
larger run available to USACE

Questions about the content generally
involve regulation (USACE is the
source for answers)






ESP Communicated as Exceedance Probabilities

‘Spaghetti’ Plot: each trace is result of the current model state forced by a given weather ‘year’
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Precipitation & Temperature Forcings

Forcing Template #1

Hydrologic Model
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HEFS Forcing (ESPM):
Weather Ensemble based on GEFS Mean
Uses Meteorologic Ensemble Forecast System
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Precipitation & Temperature Forcings

Forcing Template #1

Hydrologic Model
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Days 1-2: NWS Weather Forecast Offices
Days 3-7: NWS Weather Prediction Center
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HEFS Forcing (ESPM):
Weather Ensemble based on GEFS Mean
Uses Meteorologic Ensemble Forecast System
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Forcing Template #2

Precipitation & Temperature Forcings Hydrologic Model
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Streamflow Forecast

Short-range
10-day lead time

NWRFC Forecast Types

Deterministic (Single Trace)
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Long-range
Up to 1+ year lead time




Baseline NWS River Forecast Center Model: CHPS

Community Hydrologic Prediction System CHPS Characteristics

« NWS implementation of Deltares Delft-FEWS e Calibrated against a long record
® Real-time application

® Forecasterin the loop

CHPS - Northwest River Forecast Center (Operator Client)
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