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CBRFC Stakeholder Engagement Meeting



Wednesday, November 8
Overview

● A quick overview of the CBRFC

● How is the CBRFC’s hydrologic model set up?

● How does the CBRFC develop a water supply forecast?

● How does the CBRFC fit in with stakeholder 
operations?
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The Hierarchy and Mission - Colorado Basin River Forecast Center
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Emphasis on understanding and predicting the Earth’s 
environment.

Emphasis on river basin hydrology
● Work with 122 Weather Forecast Office (WFO’s)
● Support NOAA’s hydrology services and products
● Provide Impact-Based Decision Support Services (IDSS)

13 NWS River Forecast Centers (RFC)

Emphasis on protection of lives & property, decision 
support services associated with weather, water, and 
climate.
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● Cover the entire Colorado River Basin and eastern 

half of the Great Basin

● Weather Forecast Offices are a primary stakeholder

○ Rely on WFOs to be our eyes on the ground

○ Convey our message to Emergency Managers

○ Flash flood experts

● Water Resource Agencies and Managers are also a 

primary stakeholder

○ Bureau of Reclamation

○ Other Federal partners

○ State and local water management groups

● The CBRFC is a great resource for information 

regarding streamflow and water supply forecasts

Colorado Basin River Forecast Center
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Weather Forecast Office
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Colorado Basin River Forecast Center (CBRFC)
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Provide a variety of hydrologic forecasts:
● Flood forecasts
● Water supply forecasts: Western US RFC’s
● River stage & streamflow forecasts
● Peak flow forecasts

Forecasts provide decision support for:
● Flood warnings issued by NWS WFO’s
● Reservoir management

○ Short term operations
○ Long term planning

● Agriculture 
● River recreation
● Environmental flow targets



Weather Forecast Office
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Colorado Basin River Forecast Center (CBRFC)
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● Work with a broad and diverse set of stakeholders
○ NWS Weather Forecast Offices
○ Bureau of Reclamation
○ Municipal and agricultural water users
○ USGS, NRCS and many other federal agencies
○ State agencies, academics, NGOs, tribes

● Data consumers-we rely and depend on data provided by our stakeholders 
○ Hydro data

■ Streamflow
■ Reservoir
■ Diversions

○ Meteorological Data
■ Weather models
■ Precipitation
■ Temperature
■ Snow
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● Developing a 

forecast

○ Extensive QA/QC 

every day

○ 478 points, at least 

once a day

○ 10-day deterministic 

forecasts

● Constant 

development

Providing Decision Support
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● The CBRFC (and 

other western RFCs) 

emphasizes water 

supply forecasts

● Seasonal (usually 

April through July), 

volumetric forecasts 

at 174 locations

● Unregulated forecast

● Probabilistic

Providing Decision Support
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CBRFC Daily Forecast Operations
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LEAD FORECASTER
6:30 am - 8:00 am - Data QC and preparation of hydrologic model input (new rating curves, reservoir releases, etc.)

BASIN FOCAL POINTS
8:00 am - 10:00 am - Operational streamflow forecasting and coordination

LEAD FORECASTER
10:00 am - 12:00 pm - ESP model run
10:30 am - 11:00 am - CBRFC hydromet briefing

CBRFC Staff
11:00 am - 4:00 pm - Water supply

 Model development
 Stakeholder engagement
 Media inquiries
 Internal/external meetings

4:00 pm - 6:00 am - Extended hours (if necessary)
     Additional model runs / decision support



Weather Forecast Office
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NWS River Forecast System - 3 Interconnected Components 

Historical 
Data

1981-2020

Historical 
Data 

Analysis

Model 
Calibration 
Determine

Parameters

Calibration System

Daily Operational Forecast System Ensemble Streamflow Prediction (ESP)

Real-time 
data: 

observed 
and forecast

Hydromet 
Analysis

Hydrologic 
Models 

-Short-term 
deterministic 
forecasts
-Maintain 
model states

Hydrologic 
Models 

40 Member 
Ensemble of 
Hydrographs

Seasonal
Probabilistic

Water Supply
 Forecasts

• Segments 
are calibrated 
to the 
Unregulated 
Flow

• Measured 
diversions, 
imports, 
exports, and 
reservoir 
regulation are 
added to 
observed 
flow to 
approximate 
natural flow
• Observation

s are 
available 
historically 
and in real 
time

• Unmeasured 
depletions 
and return 
flows are not 
added back 
in and why 
this is not the 
same as true 
‘Natural Flow’
• Usually 

known, 
unmeasured 
irrigation

• Derived by 
CBRFC 
during 
calibration 
using a 
model that is 
a function of 
irrigated 
acres and 
temperature 
so model 
can simulate 
observed 
flows 
correctly

  Qu = Qo + D + 
E – I + ΔS

• Qu = 
unregulated 
flow

• Qo = 
observed/mea
sured flow

• D = measured 
diversion

Note that this may be 
different from other 
agencies’ definition of 
unregulated flow

Another component - Stand Alone (SA) System
-allows for offline model development work 
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Modeling Framework: NWSRFS & CHPS
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● NWSRFS = National Weather Service River Forecast System
○ A comprehensive set of hydrologic models
○ Everything from processing historical data to model 

calibration and real-time operational forecasting

● CHPS = Community Hydrologic Prediction System
○ Viewing and interacting with forecast data
○ Highly configurable
○ Has the capability to run (plug in) any hydrologic model

Configuration of NWSRFS Hydrologic Models/Workflow CHPS Operational Forecast System Screenshot
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● Use a continuous, conceptual, 

lumped model where the main 

components are SAC-SMA 

coupled with SNOW-17

● Quality of data is the most 

important part of the model, 

especially when it comes to 

precipitation

How do we do what we do?
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Weather Forecast Office
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Observed data

Forecasted 
weather and 
operations

Evaluating model 
states

Objective, physically based 
interaction by forecasters
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Doing what we do



Weather Forecast Office
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CBRFC Model Setup
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Each river point in the model is called a 
segment.

There are 478 river points/segments and 
97 reservoirs in the CBRFC model.

Stick Diagrams for each basin are 
available on our webpage.  

These show segment connections as well 
as measured and unmeasured loss/gains 
that are included in our model.

Segment naming convention:
- ends with ‘H’ = headwater 
- no upstream segment

- ends with ‘L’  = local 
- upstream segment passes water

- ends with ‘O’ = reservoir operation



Upper Colorado River Mainstem/Headwaters Water Year 2021 Water Supply ReviewCBRFC Hydrologic Model Setup
Forecast Groups Forecast Segments

Upper 
Green

Yampa
White

Upper Colorado

Gunnison

San Juan

Dolores

Lake Powell

San Rafael

Duchesne

Little Colorado

Virgin

Lake Mead

Upper Gila

Salt

Verde

Upper Colorado
● 175 River
● 44 Reservoirs

Great Basin
● 83 River
● 22 Reservoirs

Lower Colorado
● 220 River
● 31 Reservoirs

Bear

Weber

Provo

Se
vi

er

Six Creeks

Lower Gila

Agua
Fria



Weather Forecast Office
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CBRFC Model Setup
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Lower Elevation Zone: 8,320 ft - 11,000 ft  (69 mi2)
 
Upper Elevation Zone: 11,000 ft - 14,172 ft (36 mi2)

Dolores River below Rico, CO (DRRC2)
Each segment 
is broken into 
2-3 elevation 
zones based on 
similar 
hydrologic  
characteristics.

Each zone is 
represented by 
a single, mean 
areal point for 
precipitation and 
temperature.
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● Spend a lot of time making sure 

our model “states” are accurate 

and representative of current 

conditions
○ Soil moisture

○ Snowpack

● Work closely with our partners
○ Reservoir schedules

○ Streamflow and other data (e.g., 

temp, precip, SWE)

Developing a Forecast
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● Start with current model conditions of snowpack, soil moisture and simulated flow
○ These are the saved model states from the daily operational run

● Apply precipitation and temperature from each historical year from 1991-2020
○ A forecast hydrograph, or trace, is generated for each of the 30 years

● Results are used to produce probabilistic forecasts

Current conditions 
from daily model run 

● Simulated Flow
● Soil Moisture
● Snowpack

Forecast

Current 
Conditions

Observed

Fl
o
w

Time
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Ensemble Streamflow Prediction (ESP)
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Water Supply Forecasts
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● Probabilistic volumetric forecasts

● Updated daily, with monthly “official” forecasts

● Monthly and seasonal timesteps

● Used in reservoir operations models
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Western Water Supply Map
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● Other River Forecast Centers also 
produce water supply forecasts

● Page brings together all water 
supply forecasts onto one page

● CN and NW RFCs link to their pages

● Other RFC forecasts are formatted 
to look like CBRFC forecasts
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NRCS Forecasts
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Water supply 

verification 

statistics are 

available on our 

website

Water Supply Verification
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Role of Forecasts in Decision Support for Reservoir Operations
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● Water Resource and Reservoir Management
○ Major decisions made by Reclamation and others

○ Increased focus on forecasts by the CBRFC

● Environmental impacts

● Recreational impacts

● Economic impacts

Decisions are made every day based on our forecasts

Forecast Impacts
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CBRFC Webpage
https://www.cbrfc.noaa.gov/

CBRFC Water Supply Presentations
https://www.cbrfc.noaa.gov/present/present.php

Basin Focal Points (Forecasters)

Brenda Alcorn - Green, Duchesne, White/Yampa
brenda.alcorn@noaa.gov

Ashley Nielson – Gunnison, San Juan, Dolores, Lake Powell
ashley.nielson@noaa.gov

Cody Moser – Upper Colorado Mainstem/Sevier
cody.moser@noaa.gov

Trevor Grout – Great Basin
trevor.grout@nooa.gov 

Nanette Hosenfeld/Wolfgang Hanft - Virgin, Lower Colorado
nanette.hosenfeld@noaa.gov
wolfgang.hanft@noaa.gov 

Tracy Cox - Hydrometeorologist
tracy.cox@noaa.gov

Patrick Kormos - Senior Hydrologist
patrick.kormos@noaa.gov 

Current Hydrologist Vacancy

Michelle Stokes – Hydrologist In Charge
michelle.stokes@noaa.gov

Paul Miller– Service Coordination Hydrologist
paul.miller@noaa.gov

John Lhotak – Development and Operations Hydrologist
john.lhotak@noaa.gov

CBRFC Operations
cbrfc.operations@noaa.gov

801-524-4004

CBRFC Contacts & Basin Focal Points
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CBRFC Webpage
https://www.cbrfc.noaa.gov/

CBRFC Water Supply Presentations
https://www.cbrfc.noaa.gov/present/present.php

Basin Focal Points (Forecasters)

Brenda Alcorn - Green, Duchesne, White/Yampa
brenda.alcorn@noaa.gov

Ashley Nielson – Gunnison, San Juan, Dolores, Lake Powell
ashley.nielson@noaa.gov

Cody Moser – Upper Colorado Mainstem/Sevier
cody.moser@noaa.gov

Trevor Grout – Great Basin
trevor.grout@nooa.gov 

Nanette Hosenfeld/Wolfgang Hanft - Virgin, Lower Colorado
nanette.hosenfeld@noaa.gov
wolfgang.hanft@noaa.gov 

Vacancies as of January 2024
Senior Hydrologist
Hydrometeorologist
Hydrologist

Michelle Stokes – Hydrologist In Charge
michelle.stokes@noaa.gov

Paul Miller– Service Coordination Hydrologist
paul.miller@noaa.gov

John Lhotak – Development and Operations Hydrologist
john.lhotak@noaa.gov

CBRFC Operations
cbrfc.operations@noaa.gov

801-524-4004

CBRFC Contacts & Basin Focal Points
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● We developed the 
stations to try and 
answer the questions 
and comments you all 
had during registration.

● If we aren’t answering 
something, make sure to 
ask us!

Summary of Registration Info
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● Station A - Interacting with 
the Model (Ops Area)

● Station B - Current Snow 
and Soil Model Practices 
(John’s Office)

● Station C - Water Supply 
(Michelle’s Office)

● Station D - Research 
Projects (David’s Office)

Station Overview
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Michelle’s
Office (Station C) - 
Ashley and Trevor

Paul’s
Office

John’s
Office (Station B) - Brenda 

and Nanette

David’s
Office (Station D) - 

Paul and Patrick

RFC Ops Area 
(Station A) - 

Cody and 
Wolfgang

WFO Ops

Restrooms Exit

Exit

Conference 
Room - You Are 

Here

Breakroom - 50¢ sodas!


