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Mission of NWS
Hydrologic Services Program

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

* Provide basic hydrologic forecast information for
the nation’s environmental and economic

well being.




NWS River Forecast Centers

Aazka River Forecast Center

% Morthwest Rivar
Foracast Center
Morth: Cery
Forecast Center

245,000 sqg. miles
182+ modeled basins Fiver _
80+ flood forecast points \\ A e
42+ reservoir inflows i

50 water supply points
Lots of people!

Califormia
Yo Mewada

Mfest GUf Riwver ;
Forecast Center




CNRFC Hydrologic
Products and Services

Short Range ... ... ... ... ... ... Long Range

Local Flood Warning Systems Support
Flash Flood Guidance
Headwater Guidance
Flood Forecast Guidance
Reservoir Inflow Forecasts
Spring Snow Melt Forecasts

Water Supply Volume




CNRFC Hydrologic Modeling

Short Range ... ... ... ... ... ... Long Range
NWSRFS — OFS

6 hour time step, 5 day duration
modular, deterministic

NWSRFS - ESP

6 hour time step, ~ 1 year duration,
ensemble-based, probablistic

Statistical

simple, efficient, inflexible
seasonal duration




Operational Flood Forecasting
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Operational HAS Function

NWS Weather
Forecast Offices (11)

NCEP Hydrometeorological
Prediction Center

Atmospheric
Models

Local
Models

Surface
Observations

Remotely
Sensed Data

Local collaboration

as required

|

3-Day Forecasts
Updated every 6 hours

5-Day Forecasts

(6 hour interval )
- Precipitation
- Temperature
- Snow Level




Day 1 QPF Error (Feb05)
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Day 2 QPF Error (Feb05)
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Day 3 QPF Error (Feb05)

California Nevada RFC - MAE
Fcb2005 DAY3 06H GRD(32km) (OBS & FOR)
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Sample output...

Rhea Orographic Aid (Days 4-6)

==< SHASTA ABOVE SHASTA DAM - SHDC1l

BEG-END
16-22
22- 4

4-10
10-16
16-22
22- 4
MODIFIED TOTS 04-04
42 21 4-10
48 21 10-16
54 21 16-22
60 21 22- 4
MODIFIED TOTS 04-04

QPF

.04

.13
L17
.09
.00*

.00*
.00*
.00*
.00

SLVL FRZGLVL 700DIR
35 5 253-299
28 5 299-257

26

27

28

30
.38 MOD

38

51

57

56 7-303
.00 MOD-FAC = .85 * =

1 257-228
3 228-210
4 210-109
6 109- 49

FAC = .85 *
4 49- 15
6 15- 14
3 14- 7
1

~N S o0

WIND&RH WK SSE-NNW PRDIF
WIND&RH WK SSE-NNW PRDIF

RH ONLY NORMAL PGRAD

RH ONLY NORMAL PGRAD

WIND&RH WK SSE-NNW PRDIF
WIND&RH WK SSE-NNW PRDIF
700mbWD >344 or <155 DEG
WIND&RH WK SSE-NNW PRDIF
WIND&RH WK SSE-NNW PRDIF
WIND&RH WK SSE-NNW PRDIF
WIND&RH WK SSE-NNW PRDIF
700mbWD >344 or <155 DEG

Obijective tool

Outputs 6-hour orographic QPF

Input - NCEP gridded datasets
from AWIPS

 Eta and GFS

Performed well during large-
scale rain events in California
(1986, 1997)

Mesoscale resolution




Rhea Orographic Aid Performance
New Year’s Flood 1997 — Feather River Basin

Feather River Basin - Dec/Jan 199697 Flood Event

122406 00 02 21 10 =3 [N 56 s
122eos I 02 22 18 43 =6 [ 131 63
122606 I 25 14 40 42 =21 I =113 139
12res I ¢ 34 42 54 =22 I =166 155
12200 I 2 3 44 32 =43 =189 203
12290 I 2 41 53 47 =27 215 212
12200 I 5 52 54 13 164 185
aves [ -: 2 33 149 128
010126 | I I I I I N 5: 2 105 6.0
01/02/96 --------- 31 034 [ 13

Observed 0.0 1.3

00 UTC Eta Model 12-36 Hour QPF

12-36he 00O 04 24 * 28 41 4.3 3.7 57 34 2648
Observed | 000 0.1 3.2 14 08 20 5.7 1.8 6.7 1.3 - 26.8




3 1he melting level strongly influences runoff

In mountainous watersheds
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CNRFC River Forecasting System
The sensitivity of watershed
runoff to changes in melting level
for a given 24-h QPF
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File Edit Backgrounds Howve

Frz Level (Kft)
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1040 20
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11080 120
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View FLF

FLF type Current
FLF mode Points+HAZs

FLF display Data =
Day 1 04/19 12z

1 04720 18z
1 04720 00z
1 04720 Obz
2 04720 12z
2 04721 18z
2 04/21 00z
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3 04721 12z
1 047522 18z
3 04722 00z
3 04/22 06z




Flood Forecast Guidance

ORFC1 - SACRAMENTO RIVER - Ord Ferry

Forecast lssuance Time: 12/31 9:44 Mext Forecast lssuance: 12/31 14:00
1.00

.20
080
0.40
0.20
Q.00

Rain + Melt {in)
(ur) yap + uiey

101900

28700

FE300

54700

53800

Stage (ft)

43800

(s) abaeyasig

2346500

28300

18400

10600

4010
2810 2710 2810 2910 32010 3110 0110 0210 0310 0410 0510

Pacific Local Time (Day_Hour)
Dbserved — Forecast SGuwdance — Monitor 170.0 Flood 174.0 — . tarmia Deparmeni of Walsr Resources
Callfornla Mevada River Forecasi Cenler (CHRFC), MWS/HOAS
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Flood Stage: 114 feet




Ensemble Challenges

e Maintain coherence between deterministic and
ensemble forecasts

FOLC1

inches

Horizontal Scale FOLCT.QINE (A) |
FociLsan@f |




5-Day Ensemble Prototype

Status:
» Several RFCs collaborating with OHD on short-term prototype

Forecast Temperature | Probablistic Reservoir Inflow
Ensembles |

Forecast
Precipitation
Ensembles




ESP Use of
Weather and Climate Forecasts

Historical Adjustment Adjusted Historical
MAT and MAP System MAPand MAT

Weather Forecasts Climate Forecasts

STR: TERRY
NOAANWS/NCEP/HPC




ESP Pre-Adjustment Technique

X

—Initial Parameters ’71—5 Day Forecast——— 6-10 Day Forecast
)

Contributing Region: tart Day | 2L Start Month | B StartDay |27 Start Month |
| o] | |

Termp Min Anomaly (@egF) 0,00 Temperatura below_normal =1 |

It (et (rttigt |:B IEZl ITQOOE Tetip Max Anomaly (degF) | $.00 L .
I Precipitation near_normal — I

Precipitation Total {inches) D00

— Seasonal Forecast
Initial Period: Apr 2005

oy 4y

Precipitation Tenperature

Period Category Probability (%) Category Probability (%)

Apr 2005 climatology — | i climatology —
Apr - Jun (AR 2005 climatology  — | o, climatalogy  —
kay - Jul (ML) 2005 climatology = | : climatology  —
Jun - Aug (JJa) 2005 climatology — | i climatology —
Jul - Sep (JAS) 2005 climatology  — | o, climatalogy  —
Aug - Oct (450) 2005 climatology  — | i climatology  —
Sep - Moy (S0M) 2005 climatology = | i climatalogy  —
Oct- Dec (OND) 2005 climatology  — | o climatalogy  —
Moy - Jan (MDJ)y 2005 climatology = | : climatology  —
Dec - Feh (DJF) 2005 climatology = | i climatalogy  —
Jan - Mar (JFK) 2006 climatology  — | o, climatalogy  —
Feb - Apr (FMA) 2006 climatology = | i climatalogy —
tar - May (MAM) 2008 climatology  — | i climatology  —
A= Jun (AMJ) 2008 climatology — — | i climatology  —

Read Adjustment Filel WriteAdjustmentFilel Cancel




Climate
Forecast
Adjustments

Daily RFC
Forecasting
*Data Ingest
*Data QC

*Model Updating

Current Conditions
*Soil

*Reservoir Levels
*Streamflow

l

Historical
Time Series

All Years of
Record

Forecast
Time
SEIES

NWSRFS

Hydrologic
Models

Streamflow

Ensemble Streamflow Prediction

April-July
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