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CBRFC Forecast Tools
Benefits, Features and Uses
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Three Interconnected Components
Forecasts For Hours To Seasons
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Calibration System
Interactive Calibration Program

Operational Forecast System
Interactive Forecast Program

Ensemble Streamflow Prediction System
ESP Analysis/Display Program




OFS — Operational Forecast System



OFS — Operational Forecast System
Features...

1) Keeps track of model states (1 and 6 hour time steps,
depending upon basin) including soil moisture,
and snowpack (accumulation and melt)

2) Inputs are precipitation, temperature, and streamflow (which have
been quality controlled before input)

3) Keeps track of both routed and local contribtutions to flow
4) Allows input of QPF(5 days), QTF(10 days)

5) Segments viewed, modified through IFP (Interactive Forecast Program)



OFS — Operational Forecast System

Benefits/Uses...



OFS — Operational Forecast System
Benefits/Uses...
1) Supports short range deterministic flow forecasts (hours to 2 weeks)

2) Supports short range contingency forecasting

3) Input/Output and hydrograph viewable at www.cbrfc.noaa.gov



A Collection of Models and
Processes

Simulate Snow — Accumulation and Ablation
Compute Runoff Using Soil Moisture Models

Distribute Runoff In Basin

Route From Basin and Through Channel

Reservoir Operations

Data Management
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COLORADO - CANMEQ, NR (CAMIZ) hitp:/fwrww. corfc.noaa. gov/river/station/flowp lot/flowplot. cgi? CAMCZ)

CBRFC Main > River > Station
COLORADOQ - CAMEO, NR (CAMC?2)

Hydrologic Services Program User Survey

The NWS Hydrologic Services Program is conducting a survey to determine user satisfaction with its hydrologic
services. We would appreciate your feedbhack by completing the survey administered by CFI Group, a third party
research and consulting firm. You can access the survey at hitp S cligroup netMWSSurveyd

Forecasts on this web page are not official and should be used only as guidance.
Official warnings and forecasts can be found here.
View basin in google maps or google earth

Colorado Basin River Forecast Center
COLORADO - CAMEO, NR - Hydrograph

Current: 5.0 (0913.17), Flood Stage: 12,00, Bankfull: 10.00 Craat

Past (& Future Outlook
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ESP — Ensemble Streamflow Prediction



ESP — Ensemble Streamflow Prediction

Features...

1) Uses model states from OFS as starting point and allows inputs of
QPF (5 days) and QTF (10 days)

2) Uses past years and statistical distributions to arrive at probabilistic
forecasts of future flow (2 weeks through 1 year)

3) Can be pre and post weighted with CPC forecasts
4) Can be run in regulated or unregulated mode
5) Can remove model (calibration) bias

6) Viewable through ESPADP (Ensemble Streamflow Analysis/Display
Program)



ESP — Ensemble Streamflow Prediction



ESP — Ensemble Streamflow Prediction

Benefits/Uses...

1) Volume forecasting for water supply (for any period required i.e. April-July
or just April or mid April through mid May, etc)

2) Peak flow forecasting (probabilistic forecasts of both peak and date)

3) Number of days to flow going above or falling below a certain value
(most useful for headwaters)

4) Scenario mode using post weighting

5) Can look at individual years



Ensemble Streamflow Prediction

Current hydrologic
states (from :

River / Res. Levels

Soil Moisture
Snowpack :

Past <- -> Future Tie

71 W Historical time series of
79 ‘ """" Y Eva—— precipitation and temperature
73 —— (from Calibration).



Ensemble Streamflow Prediction

Current hydrologic
states (from :

River / Res. Levels
Soil Moisture
Snowpack

Past <- -> Future Tie

Historical time series of
precipitation and temperature
(from Calibration).

Start with current conditions — Apply each year of historical
climate — Create several possible future streamflow patterns



Ensemble Streamflow Prediction

Current hydrologic

states (from H 1971

River / Res. Levels

Soil Moisture
Snowpack :

Past <- -> Future Tie

Historical time series of
precipitation and temperature
(from Calibration).

Start with current conditions — Apply each year of historical
climate — Create several possible future streamflow patterns



Ensemble Streamflow Prediction

Current hydrologic

states (from ).
River / Res. Levels 1 971
Soil Moisture 1 972
Snowpack :

Past <- -> Future Tie

Historical time series of
precipitation and temperature
(from Calibration).

Start with current conditions — Apply each year of historical
climate — Create several possible future streamflow patterns



Ensemble Streamflow Prediction

Current hydrolo &

states (from 1971
River / Res. Levels 1972
1973

Soil Moisture
Snowpack :

Past <- -> Future Tie

Historical time series of
precipitation and temperature
(from Calibration).

Start with current conditions — Apply each year of historical
climate — Create several possible future streamflow patterns



Ensemble Streamflow Prediction

Current hydrolo &

states (from y
River / Res. Levels ’ 971
Soil Moisture 972
Snowpack y 973

1974

Past <- -> Future Tie

Historical time series of
precipitation and temperature
(from Calibration).

Start with current conditions — Apply each year of historical
climate — Create several possible future streamflow patterns



Ensemble Streamflow Prediction

Current hydrolo &

states (from y
River / Res. Levels ’ 971
Soil Moisture 972
Snowpack y 973

1974

1975

Past <- -> Future Time
71 ‘_ [ Historical time series of

79 ‘ T - precipitation and temperature
73 T — (from Calibration).

74 | Y = |

75 """

Start with current conditions — Apply each year of historical
climate — Create several possible future streamflow patterns



File VYiew Yearlleightz Y-axi=s

FlotType Export Display TraceEnzemble

ESF Trace Ensemble of EAST - ALMONT
Latitude: 35.7  Longitude: 1068
Faorecast far the period 571172008 24k - 1101 L2006 24h
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Ensemble Streamflow Prediction

Current hydrologic
states (from OF%}:
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File View Yearlleights

Y-axiz

PlotType Export

Dizplay TraceEnzemble

ESF Trace Enzemble of EAST - ALMONT
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Ensemble Streamflow Prediction




Ensemble Streamflow Prediction

April — July

I i

1. Select a forecast window



Ensemble Streamflow Prediction

April —

b

—

Select a forecast window
2. Select a forecast variable



Ensemble Streamflow Prediction

10745.0

1. Select a forecast window

2. Select a forecast variable

3. Choose a distribution
function and display



Ensemble Streamflow Prediction

ESF Trace Ensemble of BLUE MESA RES IMFLOY Chanees of Exceeding River Leveds on the BLUE MESA RES INFLOW
Latitude: 385  Longitude: 107.3 Latituce: 385 Longitude: 1073
Forecast for the period 1/3/2005 24h - 87172006 24k Forgeaat for the period 4/1/2006 - 812006
Thiz is a conditional simulation based on the current conditions as of 1/3/2008 This s . concitional simulation baged an the current conddtions as of 120302008

13370.0 Trace Start Date 1511870,

12059.0 1976 [ 1983 1506931
1577 1890

10745.0 1978 1891 1203436,
19749 1992
9437.0 - 1980 1993 10583081

1851 1994
glze.0

1952 1995 071224

£815.0 A 759351
~ Y

5504.0 Vs i '€ a0aTa0)

41930 IR g 53511
(i d .

1 . A .
2882.0 S WL PO ke Tl Wl 023741

AN P S " kgt o
b b A R o e
15710 P Ve b TR 151187

2600

0
153
2400 MST G 9% W% 9% BO% OW BO% SOW 40 A% A% % 5% 2% !

~ Select a forecast window # Statistics based on all years,
¥

. Select a forecast variable # Brceedance [ Conditionall Historical  Historical
. Choose a distribution # Probabilities) Simlation| Simulation  Chserved

function and display | apon s | 3eso0.656 260730375
. 50% exceedance value = CCOTR0 SR N 409077531 435810.37%

: 71742 375 T51782.938  AB1946. 625
most prObable forecast : ald alz | 973680 188 G35540 838

1080490, 375 1170393.185 1157333 250




Ensemble Streamflow Prediction

ESF Trace Ensemble of BLUE MESA RES IMFLOY Chanees of Exceeding River Leveds on the BLUE MESA RES INFLOW
Latitude: 385  Longitude: 107.3 Latituce: 385 Longitude: 1073
Forecast for the period 1/3/2005 24h - 87172006 24k Forgeaat for the period 4/1/2006 - 812006
Thiz is a conditional simulation based on the current conditions as of 1/3/2008 This s . concitional simulation baged an the current conddtions as of 120302008
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Climate Varniability-ESP

Pre -Adjustment Technique
Weight/Modify on Input Side

)

Post -Adjustment Technique
Weight On Output Side

( Windo
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ESPADP Accumulation Settings

Can Create Probabilistic Forecasts for...

Max Mean Daily

Min Mean Daily

Mean Daily

Volume (Sum)

Number of Days to maximum or minimum

Number of Days to a threshold value (high or low)

Number of Days in an interval which are above or
below a threshold value

ACCUAULATION SETTIHGS

Display Window 1aily ACCLUm terva Dutput Wariakle

Forecast Start Date:  9-1-2006 o MaK e sum s MDME

segin [ — w Min < NDTO - NDMHN
“ Mean - MDIS
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~ Total daily d .00

Forecast End Date: 12-1-2006 :

Freguency Settings




ESPADP Frequency Settings

Can choose Probability Distribution

Can choose Exceedance Probability Levels

FREQUEHCY SETTIHGS Exceedance Probability Levels (descending)
- Frohahility Dist
Exceedance Probability ’ - Default  “* danual
Interval Begin Date ~ Empirical
1:|i0.300 £ 3: |in.500 4: |in.z50 5|00

Analysis Start Date:  3-15-2006 -« Mormal

+ Log Marmal

Analysis End Date: 2-1-2006 S Wakehy
Analysis End Date:  12-1-2Z006 akehy Flood Levels fascending)

~ Weibull e A pAamna :
1' !I « Default kAarual 1:

Accumulation Settings



Display as Exceedance Probability plot

Chances of Exceeding River Levels an the EAST - ALMOMNT
Latitude: 38.7 Longitude: 1088
Forecast for the period 901 552008 - 12472006
Thig iz a conditional simulation based on the corrent conditions as of 90152008
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k¥ EMSEMELE HEADER IMFORMATION
Segment : BMOCZL_F
Trace File Mame: BMDCZL_F ,SIM24,S0OME.24.CS
Output Variable: Sum
Data Type: RIVER DISCHARGE
Unit=: AC-FT
Analyziz Period: 5/17/2006 24 - 5/15/2007 24 MST
Interval: 2/1/2007 - 5/15/2007 MST

Statistics based on all years.,
EXCEEDAMCE PROBABILITY ESTIMATES

Diztribution: Hakehy
C5: a=0.69 b=1,23 c=1,1d d=0.02 e=-0,42 min=103938,28 max=293415,19
HS: a=0,d6 b=1,08 c=0,58 d=0.20 e=-0,07 min=105773,91 max=365172.50
ER1: 5=-999,00 b=-999,00 c=-999,00 d=-999,00 ==-999,00 min=-999,00 max=-999,00
ER20: a=-999,00 b=-999,00 ==-999,00 d=-999,00 ==-999,00 min=-999,00 mnax=-999,00
ER25: 5=-99%9,00 b=-999,00 ==-999 00 d=-999,00 e=-9993,00 min=-999,00 max=-599,00
ER30: a=-999,00 b=-999,00 ==-999,00 d=-999,00 ==-999.00 min=-999,00 max=-999,00
ER3S: 5=-99%9,00 b=-999,00 -=-999 00 d=-999,00 e=-993,00 min=-999,00 max=-5999,00
OBS: a=0,39 b=12,04 c=1,52 d=0,15 e=-1,30 min=108112.80 max=378450,78
BIAS: a=-999,00 b=-999,00 £=-999,00 od=-999,00 ==-999,00 min=-999,00 max=-999,00
Exceedance Conditional Historical Historical
Frobabilities Simulation Simulation Ohzerved

127384 422 134724 500 129853.516
1532437 ,685 159555 ,953 167502, 062
1965325, 328 204246 ,875 196938 . 641
240647, 156 260056, 156 2455965, 212
274206, 094 317220,719 317892.969

#

# EMPIRICAL SAMPLE POIMTS

# Cond., Hist.,

#Trace Vear Data Exceed, Year Data Exceed, ear Data Excesd,
# year Meight Foint.  Prob, Height Point  Prob, Height Point  Prob.

1039358, 281 1058112, 797
1978 0,038 209084 .515 167517, 406 0,028 176614 ,047
1979 0,038 200663000 211%960,172 0,033 19%:216,094
1930 0,052 18590Z2.516 220358 ,641 0,053 244155891
1931 0,038 130836.073 172437 312 0,033 114318 ,367
1932 0,038 170339, 344 150321 ,625 0,053 1959449 ,094
1983 0,038 112977 336 124250,781 0,028 147606,516
1934 0,032 154665,922 164764, 906 0,033 22ed40,938
1985 0,038 288152 ,938 365172, 500 0,038 373450, 781
1936 0,038 293415,183 333588, 750 0,033 31578%,1588
1937 0,038 273184.312 209266, 031 0,058 330646, 156
1928 0,022 148952 ,219 161203 ,562 0,022 144039,721
1939 0,038 261376.141 247406, 188 0,058 214873 . 469
1990 0,038 178423 ,051 173546,281 0,038 110576,203
1991 0,032 160856,953 145201 ,573 0,033 190773,031
1992 0,038 218521,3449 216305, 000 0,028 175534 ,228
1993 0,038 203670,375 185615, 094 0,033 235843,5875
1994 0,038 192036, 344 227831.875 0,038 200963 .625
1995 0,038 167128,781 167861,781 0,028 186613,922
1996 0,038 272151.469 229034, 625 0,038 324065 ,031
1997 0,038 241533547 268262, 959 0,028 294621 ,875
1933 0,038 189531.562 221897 266 0,033 208533 ,562
1999 0,038 192971,828 202479, 578 0,038 164292 ,344
2000 0,038 2323115,094 262573, 000 0,033 270533, 000
2001 0,033 223328.344 230792515 0,038 205328,922
2002 0,038 141899 655 105773, 906 0,038 121492, 5655
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Display as Histogram of Exceedance Probabilities

1 Week Chances of Exceeding River Levels on the EAST - ALMONT
Latitude: 38.7 Longitude: 1088
Forecast for the period 901 552008 - 12472006
Thig iz a conditional simulation based on the corrent conditions as of 90152008
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