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CNRFC Website Design Update

= Design updated to match the main NWS
web site (www.weather.gov).

= New Integrated Google™maps interface that
consolidates all the elements of the various
Google™ pages contained in the old site into

one page.



CNRFC Home Page
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Home Page with
river forecast points
displayed.

To access pages that were
linked on the left-hand
menu of the old design,
use the pop-up menus
across the top of the web
site.



CNRFC Home Page

Map displayed is forecast ESP
Water Year Volume.,

Google™ Maps Interface
slider menu on the right:
Rivers/Reservoirs
Water Resources
Snow Data
Observed Precipitation
Forecast Precipitation
Observed Temperatures
Forecast Temperatures
Freezing Levels
Flash Flood Guidance
Water Temperatures

Integrated Google™ Map Interface



Observed Data

Forecast Points Precipitation Reservoirs
Other Points

Gridded QPE

Water Temperature



Forecasts

Forecast Temperature, Gridded

Freezing Levels Flash Flood



CNRFC Short-Term Forecasts

SORC [ ook S HOM - Ko et ... S/ HOMA - it a5
I e— e Bagne iy e Tot e G

|
)@ CALIFORNIA NEVADA RIVER FORECAST CENT%

LnKs SEARCH  ABOUTUS

Y WEATHER  CLIMATE RESEARCH. OUTREACH

m e o N
mmzl e

Enseambie Prodicts Mo L —p—
MERCED RIVER - vossm'fﬁn POHONO BRIDGE (POHG1)
ongi W Elevation: 3862 Fast

Latiude: 37.72' N
River Group: San Jeaquin

Loeation: Mariposa County i s

lesusnce Time: 0d20 2013 at025 8 POT

G- B

B G e Fpen [ D0

Foeres | G owrs [lese Smoan- s weaters. 3 omh- tunora waste 5.

T8rC - Ersonb Frukats -POMCL

|
) i%: CALIFORNIA NEVADA RLUEE—EDQECAST CENTM

SEARCH

HomE WYDROLOGY ~ WEATHER  CLMATE  RESEARCH/OUTREACH LINKS

4xS-Day Prababiity [ Monihly Probabaity [l Seasonsi Trend Piot fll Wy Trend Plot

Back 1o Ensemmble Procucts Map 4<% Prevous Ensemiie Locatbon | Mo Ensem Location 25>
MERCED mvEﬂ YOSEMITE AT POHONO ERIDGE rPonj
Longitude: 19.87'W  Elevation: 3862 F

Lathtude:
River Groug: San Joaguin

Location; rwwosa County In California

Issuance Time: 0ciz22013

|ETE

Lo ot

Bo B e Fpoie T e

Fvotes | s @ oerc (] sooge 0L Nationa Wedther ... IOAR Mot Wosthr 5.

e —

Portes 2 @ 06rc [l Googh ©NOAA bl eter 5. S oAk okl isthr 5.
e e e e Touk e

e ———

|
CALIFORNIA NEVADA RIVER FORECAST CENTER

WOME  HYDROLOGY  WEATMER  CLMATE  RESEARC LNKS  SEARCH  ABOUTUS

R I ST M TN

Back toEnsemte Products Mag << Previous Ensamble Locaton | Next Ensambie Locstion »>»
MEREED RIVER YOSEMITE AT POHONO ER\DGE (Pohcn
Longhuda: 119.67°W  Elavation: 3862

052 County in California Rivar Group: s;nv.,wm

s

Issuance Time: et

ieaveet

10 Day Traces

it ifvo vt roon 9]

HOME  HYDROLG WEATHER  CLIMATE ks

SMITH RIVER - DOCTOR FINE BRIDGE (FTDC1)

L 2416W  Elevation: 0 Fest
Lozation: Bl Norte Cou River Group: Horth Coast
ssuanca Time: 1 Mat ISsUaNEe: ey 05 2013 FOUAPET

Flood Stage: 330 Fest

3

[rr———

[

@ e i e

5-Day Deterministic

seanc

|
: CALIFORNIA NEVADA RIVER FORECAST CEN

HOME HYDROLOGY WEATHER  CLMATE

T TN (oo o |

Ensemble Products Wop << Prs ernble Location | Mext Ensembe Locaiion s

MERCED RIVER - YOSEMITE AT POHONO BRIDGE (POHC1)
Elevation: 3952 Feat
River Group: San Joaquin

Latituce: 772N Longitude: 119,67 W
Locatian: Mariposa County in California

231926 4 POT

Saamnc [k &0 Ntre Woster 5. & HOAA- ol Wt

. CALIFORNIA NEVADA RIVER FORECAST CENTw e

AHPS | ESP Trace Analysis

B sciocton Accumatasion Type: T———

B saiecton Encing Do

selcta Pt

Salects Tabls Opti

et

AHPS/ESP Trace Analysis Interface

n-a e Baee ey e Tose e 7

RESEARCH | OUTREACH Links SEARCH ABOUT US.




CNRFC Point Forecasts
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HEFS — Hydrologic Ensemble
Forecasting System

= Objective
An ESP Upgrade: The NWS Hydrologic
® Quantify and reduce uncertainties in ESP Ensemble Forecast Service (HEFS)
due to
Future weather
Calibration

Initial conditions
= Provide unbiased and skillful forecast
ensembles
= Generate reforecast dataset consistent
with real-time forecasts

= HEFS - CNRFC is one of four
prototype RFCs testing Version 1.0.

Has Post-processing capability to deal with
bias and timing errors.

Hindcasting capability for validation of
performance over a historical period.



Ensembles in CSV Format

« Organized by forecast group in zip file format

« Upper Sacramento, San Joaquin, North Coast, etc

e Available in hourly and daily format

« Hourly data out to 14 days
« Daily data out to 365 days

SHOM

www.cnrfc.noaa.gov/csv/2012110712 San Joaqguin hefs csv hourly.zip

www.cnrfc.noaa.gov/csv/2012110712_ San_Joaquin_hefs csv_daily.zip


http://www.cnrfc.noaa.gov/csv/2012110712_San_Joaquin_hefs_csv_hourly.zip
http://www.cnrfc.noaa.gov/csv/2012110712_San_Joaquin_hefs_csv_hourly.zip
http://www.cnrfc.noaa.gov/csv/2012110712_San_Joaquin_hefs_csv_hourly.zip

Ensembles in CSV Format
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02400764, 0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.08400764,0.09400764,0.05400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.03400764, 0.
09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.03400764,0.09400764,0.03400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0 .|
09400764, 0.09400764,0,09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.]
09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.03400764,0.09400764,0.03400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0.09400764,0 .|
09365952,0.093659582,0.094325475,0.093689582,0.09365982,0.093760446,0.0936545,0.093659582,0.0936545,0.09365982,0.09365952,0.094855204,0.09368952,0.09365982,0.09368952,0.09443142, )
09337199,0.09337199,0.094675625,0.09337199,0.093371589, 0.09354855,0.09330135,0.093407295,0.09330135,0.09337199,0.093407296,0.09570275,0.09337199,0.093407256, 0.093407296,0.094859
09305415,0.09305415,0.09499646,0.09305415,0.09305415,0.093336664,0.092953514,0.093124785,0.092953514,0.09305415,0.0931247585,0.0965503,0.09305415,0.093124755,0.093124785,0.03852
093124785,0.09308945,0.093669158,0.09308946,0.09308946,0.09524366,0.09287758,0.09330135,0,09287758,0.09305415,0.09330135,0. 1065897496, 0.09305415,0.09326604,0,09330135,0. 100758064
09319541,0.09305546,0.1023066,0.09305946,0.09308546,0.097150646,0.092771634,0.09347793,0.092771634,0.09305415,0.09347733,0.117250014,0.09305415,0.093407256,0.09347793,0.1062615
09319541,0.09305346,0.105979316,0.09308946,0.09305946,0.09902233,0.09263037,0.0936139158,0.09263037,0.09301854,0.09361918,0.12762721,0.03301554,0.09354555,0.09361915,0.11177032, )
09326604,0.09305546,0,10953141,0.09305546,0.09308%946,0.10092932,0.092524424,0.093760446,0.092524424,0.092983514,0.093760446,0.13797441,0.092953514,0.093689582,0.093760446,0,1172)
093336664,0.093124785,0.11325414,0.093124755,0.093124785,0.10283631,0.09241549,0.09393702,0.092415459,0.092953514,0.09393702,0.1483216,0.092983514,0.093583105,0.09393702,0. 122715
093407296,0.093124785,0.11659155,0.093124755,0.093124785,0.10474331,0.092312545,0.09411359,0.092312545,0.092953514,0.059411359,0.1586658,0.092953514,0.09397233,0.09411359,0. 128
0936545,0.09316009,0.121835604,0.09316009,0.09316009,0.118374765,0.092312545,0.09425017,0.092312545,0.09291289,0.09429017,0.18324782,0.092912589,0.0594042964, 0.09429017,0.140305
093393702,0.093230724,0.12677966,0.093230724,0.09316009,0.13204154,0.092312545,0.09446674,0.09227722,0.09284226,0.09446674,0.2077915,0.09284226,0.09411359,0.09446674,0. 15235273 |
09415422,0.09326604,0,13172372,0.09326604,0,09319541,0.145673,0.09234786,0.09464331,0.09227722,0.092771634,0.09464331,0.23237051,0.092771634,0.09415422,0.09464331, 0. 16449572, 0.
09443142,0.09330135,0.13066776,0.09330135,0.093230724,0.15933979,0.09234766,0.09475457,0.09224191,0.092665695,0.09473457,0.2569495,0.082005655, 0.094254544, 0.094753457, 0. 1765733 4
094713934,0.09337195,0.141611583,0.08337199,0.093230724,0.17300656,0.09234756,0.059496114,0.09224191,0.082535056,0.09496114,0.25149322,0.092595056,0.094325475,0.09496114, 0. 1533654
09496114,0.093407296,0.14655587,0.093407296,0.09326604,0.18663801,0.09234786,0.095137715,0.0922066,0.092524424,0.095137715,0.30607224,0.092524424,0.094396114,0.095137715,0.200
094713934,0.093336664,0.16672055,0.093336664,0.09351324,0.2229415,0.09224191,0.09453051,0.09199471,0.092415849,0.09439051,0.31507745,0.09241549,0.094213536,0.09459051,0.2191275
09446674,0.093230724,0.158655522,0.093230724,0.09372513,0.25924493,0.09217125,0.0594607954,0.09151513,0.09227722,0.094607994,0.32411805,0.09227722,0.094042964,0.094607994,0.23752)
094219536,0.093124785,0.207049589,0.093124785,0.09393702,0.29551315,0.092030026,0.094325475,0.09157093,0.092135966,0.094325475,0.33312324,0.092135966,0.09383103,0.094325475,0.25
09397233,0.09301884,0.22717926,0.0930158584,0.094145904,0.3315166,0.09192405,0.094075258,0.09135904,0.092030026,0.09407528,0.3421255,0.092030026,0.0936545,0.09407825,0.2742537, 0.0
09372513,0.092948206,0.24730861,0.0929458206,0.094396114,0.3681201,0.0915853455,0.093795754,0,091158247,0.09188876,0.093795754,0.35116508,0.0918585876,0.09347793,0.093795754,0.29268
09347793,0.092564220, 0. 26747328, 0.092542206,0.094007954, 0. 40442356, 0.09174751,0.09354855, 0. 09097055, 0.091752682,0.09354555,0.3601743,0.091758252,0.09330135,0.093545855,0.310968095, 0.
093336664,0.092535056,0.30252325,0.09347793,0.09725659,0.4210921,0.09164157,0.093407296,0.09132373,0.09164157,0.09337189,0.35922058,0.08164157,0.09316003,0.0383407296,0.32514215
09319541,0.09234786,0,33820856,0.09407828,0.09990519,0.43772534,0.09153562,0.09326604,0.091676876,0.091500305,0.09319541,0.35833794,0.091500305,0.092983514,0.09326604,0.3392680
09305415,0.09210066,0.373556855,0.094713934,0.10255368,0.45439383,0.09142967,0.09305946,0.092030026,0.09135304,0.09305415,0.35741976,0.039135904,0.09254226,0.093058946,0.3534292,0
09291259,0.09151813,0. 40390555, 0.0953436,0. 105167076, 0.47106233,0.03128542,0.092945206,0.09235317,0.0912177586,0.09287755,0.356501558,0.091217756,0.092701,0.082945206,0.36755505
092771634,0.09157093,0.44429386,0.095949955,0. 107315658, 0. 45769557,0.091158247,0.09250695,0.09273632,0.09107653,0.092701,0,35561587,0.09107653,0.092524424,0.09280695,0,3816809, 0.0
09263037,0.09132373,0.47964352,0.09655562,0.11046428,0.5043641,0.09107653,0.092665635,0.093058946,0.090935275,0.092524424,0.3547005,0.090935275,0.09235317,0.092665695,0.3955421
09253037,0.09114716,0, 495923588, 0.10453142,0,11459609,0.4957826,0.091041215,0.092665695,0,09474926,0.09082933,0.09238317,0.36575404,0,09032933,0.09224191,0.092665695,0.393586445 |
092595056,0.0910059,0.51216665,0.11247721,0.118727915, 0. 46723647, 0.090935275,0.09263037,0.09033541,0.09072336,0.09227722,0.3767722,0.08072336,0.092 10066, 0.09243037,0.39165154, 0
09255975,0.09079401,0. 5254457, 0.12035877,0.122524416,0.478655,0.09033935,0.092595056,0.097399521,0.090582125,0.092 10066, 0.3878257,0.090582125,0.09192405,0.092595056,0.38987392, 0 .|
09255975,0.09061744,0. 5446934, 0.12833351,0.12695624,0.47007355,0.09082933,0.09255975,0.099622658,0.09044087,0.0919594,0.39887917,0.09044087,0.091782582,0.09255975,0.38789633,0.1
092524424,0.09047618,0.5609735,0.1362733,0.13108805,0.4615274,0.09079401,0.09255975,0.101258247,0.09033492,0.091553455,0.409689736,0.09033492,0.09164157,0.09255975,0.38568834,0.1
092524424,0.090239961,0.57715295,0.1442251,0.13521956,0.45294535,0.09072335,0.092524424,0. 10290694, 0.090228958,0.09171218,0.42095086,0.03022598,0.091500305,0.092524424,0.38357042)
09263037,0.09033492,0.57481659,0.169121595,0.14030518, 0. 44026798,0.090552125,0.092595056, 0. 101600304, 0.090405546,0.09133876,0.43542984,0.090405546,0.09157093,0.092595056,0.3586625
092701,0.090405546,0.5724154,0.19398347,0.14535515,0.42756995,0.09044087,0.092701,0.10029365,0.09061744,0.09206534,0.4499442 ,0.09061744,0.09164157,0.032701,0.38937953,0.115363
09280895,0.09047618,0,.57001406,0.218858031,0.1504405,0,41491202,0.09033492,0,092771634,0,.09898701,0.09082933,0.09224191,0,4643587586,0.09082933,0.09171219,0.092771634,0.39213407, 0
09287758,0.09051149,0. 56764793, 0.24377716,0,15552573,0.40219576,0.08019366,0.09254226,0.08764506,0.09100559,0.092358317,0.47868669,0.0910059, 0. 09178252, 0.09264220, 0.39458856, 0. 1203
092953514,0.090582125,0.5652466,0.26563867,0.16057579,0.368952076,0.0900524,0.092945206,0.09633541,0.09115247,0.09255975,0.4933512,0.09115247,0.091853455,0.092945206,0.39764315 |
09305415,0.09061744,0,5628805,0.29353553,0.16566111,0.37684258,0.08991115,0.09301854,0.09503177,0.091394365,0.09273632,0.50786024,0.091394365,0.091924058,0.09301854,0,40039772,0.
092545206,0.0910059,0. 5514032, 0.32521278,0. 16714431, 0.36593062,0.058854051,0.09287758,0.0953496,0.091394365,0.09263037,0.5111445,0.05913594365,0.059192405,0.09251269,0. 40343475, 0.
092771634,0.09135904,0.53992593,0.35653002,0. 1655563, 0.35501535,0.089769555,0.09273632,0.09563212,0.09135304,0.092489116,0.5144641,0.03135904,0.091553455,0.092771634,0.4064365
09263037,0.09174751,0.5254487,0.3885673,0.17004013,0.344070582,0.08969925,0.092595056,0.095949955,0.091394365,0.09238317,0.517745836,0.0913594365,0.091553455,0.092665695,0.409473 4
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CNRFC Model Calibrations

We only get the forecasting infrastructure
from HQ and NWS.

We supply the basin soil and snow
components, and data sets to the model and
see how it works historically.

Each completed basin goes through a tuning
process where model parameters are
adjusted.

6-year rotation to review all watersheds.

~300 watersheds, we tune about 50 per
summer plus about 10 new ones.

CNRFC and CADWR forecasters involved.

2013
= North Coast
= Central Coast
= Others




Collaborations

Forecast Coordinated Operations

Streamlined forecast delivery

Common model for reservoir
operations

Improved coordination and decision
making

Feather — Yuba
San Joaquin
Everywhere ... eventually

CNRFC involved with joint CADWR /
YCWA / USACE exercise Oct 10, 2013




Collaborations

Truckee / Carson / Walker Basins

TR Water Masters Office
TROA: Truckee River Operating Agreement
USBR

Integrate CNRFC short-term and
long-term ensemble forecasts into
their decision model

Integrate CNRFC ensemble
forecasts into USBR RiverWare
decision model

September 2008




Collaborations

American River
= SMUD / PCWA

Model Topology
Additional Basins

s USACE / Community

Folsom Operations Modify our model topology a
little better so that its more consistent
with their information needs.

Participate in process of how to
integrate information into the
decision model for the operation
of Folsom.




“On the Horizon”

Next Generation Delta Forecasts

Time for an upgrade

5-day duration

Stage, flow, temperature, salinity

Everywhere as opposed to a few limited locations

= Major collaborative project
m Leverage existing/developing modeling
m Sustained technology infusion

m Implement in CNRFC/DWR daily operations.



NOAA vs. ECMWF Operational Computing
Capacity

M
-
o
o

Wi
S,
(=1
Q
—l
T

m
]
=
—
m
2]
(=

BN
FY13

B NOAA SECMWEF




Questions?
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California Nevada
River Forecast Center

Alan S. Haynes
Service Coordination Hydrologist (SCH)

National Oceanic & Atmospheric Administration

National Weather Service Tel: (916) 979-3056 x328
3310 El Camino Ave., Suite 227 Fax: (916) 979-3067
Sacramento, CA 95821-6373 Cell: (916) 202-9473

www.cnrfc.noaa.gov -
5 E-mail: alan.haynes@noaa.gov



How Precipitation Forecasts for
CNRFC River Models are Made
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How Precipitation Forecasts for
CNRFC River Models are Made
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