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Hartman has 29 years of federal flood and water supply forecasting experience, including 15 years in his
current position. Mr. Hartman's experience includes all aspects of RFC operations, development, and
management obtained in positions at three National Weather Service River Forecast Centers, the
USDA/Soil Conservation Service, and the NWS Office of Hydrology. Mr. Hartman has a B.S. degree in
Forestry from Utah State University and an M.S. degree in Watershed Management from the University of
Arizona.

ABSTRACT

The California-Nevada River Forecast Center (CNRFC) in Sacramento, CA is one of thirteen RFCs in the
U.S. operated by NOAA's National Weather Service. The CNRFC was established in June of 1963 and has
always functioned as a collaborative center with the State of California’s Department of Water Resources
(DWR).

RFCs benefit from both national and regional NWS support, but much of the progress and development is
a function of local initiative for the purpose of meeting specific customer needs. The CNRFC pioneered
advances related to watershed modeling (Sacramento Soil Moisture Accounting Model) and real-time data
collection (ALERT). More recently, the CNRFC has focused on strengthening and improving forecasts
through better QPF investments, better model calibrations, an improved modeling infrastructure,
collaborative activities, and the development of probabilistic forecast. These improvements facilitate
improved emergency response, flood management, reservoir management decisions, and longer-term
water management objectives.

Over the past 10 years, the CNRFC has been aggressively pursuing ensemble techniques in order to
provide risk-based information to decision makers. Those investments are realized for longer-term
forecasts and are anticipated for short-term flood products within the next 3-5 years. Also on the
horizon, the CNRFC envisions the development of a collaborative Delta forecasting function that
dramatically expands the information available to effectively manage Delta resources in the future.
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\/ Outline

« Background / Context

* Improvements
* Focus on QPF
Model calibrations

Migration to CHPS
Collaborations
Expanded water resources information

 New Frontiers
« Short-term probablistic flood forecasts
* Next generation Delta forecasts




“ Mission of NWS
Hydrologic Services Program

" Provide river and flood forecasts and warnings
for the protection of lives and property




“ Mission of NWS
Hydrologic Services Program

" Provide basic hydrologic forecast information for
the nation’s environmental and economic well
being




CNRFC Customers
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\/ CNRFC Staffing
NWS/CNRFC California DWR/DFEM

Hydrologist in Charge * Hydrology Branch Chief
Development and Operations e 7 Engineers/Forecasters
Hydrologist (DOH)

Service Coordination

Hydrologist (SCH)

4 Senior Hydrologists

2 Hydrologists

1 Senior HAS Forecaster
2 HAS Forecasters

1 Vacancy

Information Tech. Officer
Administrative Assistant




Available CNRFC Forecasts

Short Range ... ... ... ... Medium Range... ... ... ... ... Long Range
0-5 days 6-14 days > 14 days

Driven by weather forecasts Driven by a combo of weather Driven by climatology
& scheduled reservoir releases forecasts & climatology & eventually climate models

Forecast Duration Frequency Probabilities

Flood / 5 Days Year-round Daily +
Routine

Ensemble User Year-round Daily
Streamflow selectable
Prediction to ~1 year




“ A Focus on QPF

* Most rivers in CA are fast-responding (<24 hrs)

« |f you want to forecast the rivers beyond today,
you have to use meteorological forecasts, not
just observations...

“We live or die by QPF”




\/ A Focus on QPF

 HAS units were developed to help RFCs quality
control observed radar/gage precipitation.
« CNRFC HAS unit focused on QPF

 Pre-1997 the CNRFC used 24 hours of “rainy
day ratios” issued by WFO San Francisco.

e Today, the CNRFC HAS unit provides 5 days of
QPF to CNRFC hydrologic models

* Northern CA WFQOs rely on CNRFC QPF for their
forecasts.




Sample HAS Products

Product Description

A alo

Late November / Early December 2012 Heavy Precipitation
Northern California and Western Nevada
November 28 - December 03, 2012

Navigati

General Summary

CNRFC 6-DAY BASIN 24-HR QPF/SNOW LEVEL FORECASTS Compare CNRFC QPF and QPE

Use the slider to compare the HAS gridded QPF with the observed precipitation
grid valid for the same 24 hour period. The grid resolution is 4 km using the HRAP grid.

QPF
Verification
Comparison
Compare Previous Day 5 24|

Prev Day

Next Day
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Forecast skill is dependent on
atmospheric model skill

Day-1 Threat Score:
>=0.50 inches
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Fig 1. A comparison of CNRFC, HPC and GFS day-1 seasonal (Oct-Mar) Threat Scores.
The linear trends for each source are annotated and the number of observations is

plotted in bar graph form for each season.




v CNRFC Model Calibration

« Data preparation

 Parameter est.
* Watersheds
* Routings
* Reservoirs
e 6-year cycle
¢ ~300 Locations
.« 2013
* North Coast

* Central Coast
 Misc.




Community Hydrologic
“ Prediction System (CHPS)

e Based on FEWS

* Developed and supported by Deltares, Inc. NL
« Software is free
« Consultancy to implement is not free

 Significant investment and effort
e Approaching 7 years
« Al NWS RFCs operational as of 12/2011

 Modular / Adapter-based system allows for use of nearly
any model




Community Hydrologic
Prediction System (CHPS)
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“ Collaborations

* Forecast Coordinated Operations
« Streamlined forecast delivery
« Common model for reservoir operations
Improved coordination and decision making

;m:-ﬁ,.l“'- ”””li" =3 |”“tj
of Lake Oroville and New Bullards Bar Reservoir for

F e ath e r _ Y u b a Managing Maijor Flood Events
San Joaquin
Everywhere... (eventually)




v Collaborations

 Truckee / Carson / Walker
TR Water Masters Office
+ TROA
- USBR

* Integrate CNRFC short-term forecasts into
decision mode

* Integrate CNRFC ensemble forecasts into
RiverWare decision model




“ Collaborations

e ESRL — HMT
* Improve weather observations
* Precipitation
e Snow Level
* Improve weather modeling
 |ldentify components/signature of Atmospheric Rivers

Latitude (deg)

Atmospheric River
generates flooding




\/ Collaborations

American River Basin CNRFC Model

e American River

« SMUD / PCWA

 Model Topology
e Additional Basins

« USACE / Community
e Folsom Operations




"2 Expanded
Water Resources Information

Shift to year-round execution of ESP in the
spring of 2011

Use ESP as the primary model starting in WY 13
* Leave traditional regression-based modeling to others

 Dally runs include latest observations and the next 14
days of expected weather

Large expansion in the number of locations

« Some traditional locations dropped because data
were no longer available

Development of a “WR Daily Update” page

e http://www.cnrfc.noaa.qov/water resources update.php




v Water Resources Daily Update

Google Map Interface

OBSERVED




Water Resources Daily Update

Point Forecasts

April-July
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\/ “New Frontiers”

 Probablistic Flood Forecasts

 XEFS - running for 2+ years
e Routine part of daily operations

 HEFS — Hydrologic Ensemble Forecasting System
e Version 1.0 at 4 RFCs this year.
 Integrated into CHPS
» Post-processing
e Hindcasting for validation

The NWS Hydrologic Ensemble Forecast System




Sample Short-Term
Probablistic Products
5 day Peak

10 Day inflow volume Individual traces

MERCED RIVER - EXCHEQUER RESERVOIR (EXQC1) MERCED RIVER - YOSEMITE AT POHONO BRIDGE (POHC1)
L TTN  Lenghude: 11967 W  Elevation: 3952 Fest Lo p— pde: R By proi .
L Maripasa County in California River Group: San Joaguin

Latiewda: 3772 N Lengitude: 118,67
Losation: Mariposa County in Califarni

3842 Feet
River Group: San Josguin it
Issuance Time: A 037003 0t 357 PMPOT

Insuanee Time: 403 ) 1 Al POT

SMITH RIVER - JED SMITH NEAR CRESCENT CITY (CREC1)

Latitude: 4178 N Lengitude: 12400°W  Elevation: 78 Fest
Location: Del Norte County in California River Group: Narth Coast
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\/ “On the Horizon”

e Next Generation Delta Forecasts
« Time for an upgrade!

5-Day duration
Flow, stage, temperature, salinity
Everywhere as opposed a few limited locations

Major collaborative project

» Leverage existing/developing modeling
» Sustained technology infusion

CNRFC/DWR dally operations




@ California-Nevada
River Forecast Center

Thank You




