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CBRFC AREAL STATISTICS

AREA = 303,450 SM (RANK 5TH)
COUNTIES = 558
STATES = 7

NEXRADS = 16
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Two Basic Models Are Used to Forecast Streamflow

(1) Statistical Regression Models

Relates input variables such as snowpack,
precipitation, climate indices to an output
variable, volumetric streamflow

(2) Ensemble Streamflow Prediction
Uses historical traces of precipitation and temperature

and conditions these based on current soil moisture
conditions...traces can be weighted



Statistical Regression

Used since late 40°s
Simple Model-Easy to Implement
Good at predicting a single variable
Breaks down 1n extreme years
Non-Linear capabilities

Neural Networks

Power Functions

Nearest Neighbor Analogs



Statistical Regression

Variables used...

snow water equivalent
precipitation
past streamflow

climatological signals
SOI, MEI, etc

Future Variables...
virtual soil mositure
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SAC-SMA Virtual Soil Probe
UZTWC + UZFWC + LZTWC +LZFSC
City Creek, Utah (CCSU1)
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ESP: A conditional forecast simulation
based on:

1. Current watershed conditions and
model states, snow, so1l moisture, flow

2. Known historical precipitation,
Temperature and streamflow
( can be weighted )
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Collection of Models

and Processes

Simulate snow accumulation and ablation
Compute runoff

Distribute runoff temporally from within
basin to basin outlet

Channel and/or reservoir route streamflow



A GENERALIZED
HYDROLOGIC MODEL
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Ensemblé Stfééﬁﬁﬂow
Prediction (ESP)

m Uses historical precipitation, temperature
and evaporation data

m Uses current model states

m Produces mid- to long-range probabilistic
forecast (weeks to months into the future)
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ESP... Forecast
Wet vs. Dry Initial Soil Conditions

(Oak Ck - Sedonia, AZ)

.
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s Dry Initial Soil Conditions

o Wet Initial Soil Conditions




Updated State Variables
Snowpack, Soil Moisture

Window: Use PDF
1963

1961

1973
R 1978

/ 1991
| | 1993

4 3210123 456 7
Time (weeks) -->

Model Observations iQPF i Yearly Historical Time Series PP & TA
TA, PP, QC iQTF . based on Weighting Schemes
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Home News Organization

AHPS / ESP Trace Analysis

Advanced Hydrologic
Frecﬁcﬁnn Service

—> ESP Trace File Year Weighting

|Blue Mesa thr Conditianal.
Dillan Thr Conditional.

Equal Weighting &

Baick ta Mair Mend FDntgnEIIe 24hr CDnditiDna!. El Nino Weights (not yet
Flaming Gorge 24hr Conditional. implemented) O
hl,—u —— ﬁﬂh [ PR L R |

La Nina Weights (not

|._1H:!I:!rl -YWarren Bridge 24hr Cond. yet implemented) O

" Accumulation o ]
Type Interval Analysis Distribution
Window Type
Day O

Mean & o

Max O Wee IZI4 Jun 2002 Empirical (=

Min f::n Month © (04 Apr 2003 Mormal O

Sum .;:“;. Entire Period O pratiaptedl Lognarmal ©

—)  Plot Options:
Traces O Probability @ Expected Value O Exceedance O [ ShuwaF"IDtﬂ

> Table Options:

Forecastinfo & Quantiles O Flgo 1antiles O
’ Show a Table ﬂ
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Forecast Info Weekly Chance of Exceedance Curing Ertire Period Product
Back to Main Menu P ESF Trace Ensemble of GREEN-—WARREMN BRID

Latitude: 43.0 Longitude: 11001
P Forecast for the period B/52002 Fh — 9/5i200507h
This is a conditional simulation based onh the current coditighs as of B/S/2002
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xxxxx NWENESL_F.STIMz4.  SQME. 24 _HS Navaijo Z4hr Historical.

GERW4 GCELRW4D F_STMZE4_ S0ME.Z4_CE Fontenelle Zd4hr Conditional.
xxxxx GERW4R F_SIMZ4.SQME.Z4.HE Fontenelle Z4hr Historical.
WERW4 WERW4H F._=2TMZ4. SQME. 24 _CS Green — Warren Eridge Zdhry Comnd.
IITE|| TraceEnsemhle=WERW4H F_STMZ4_ S0QME_Z4_ C2

xxxxx WERW4H F.SIMz4.  SQME.Z4_HE2 Green — Warren Eridge Z4hr Hist.

# ESP Forecast Information

#

# Analysis Period: E/&/Z002 24 — 127672002 24 (MET)

# Forecast Parameters: Biwer Flow (Max) - (CF2D) TEXT OUTPUT
-4

# Forecast Interwval: 1 Month

# Forecast Point:

#

# o.=0 o.7k o. &0 o.zk& 0.10 Units

e e =~
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a7solszoo0z o7s31l 2002 S45. 34 94z 42 117&. 40 lz32.0%9 175495 F&D )
oz Ol fzoo0z oS3l z002 30209 357.09 45517 5E73.03 7022 F&D)
om0l z00z om0 2002 l2z.0& Z0&. 78 ZE4. 24 214.11 241.17 F&D )
1lo0/01/200Z 10212002 1lz25.45 1l53. 24 l=z0.73 ZEZL5. &0 BEO.EE F=D)
11012002 11302002 lo0s.&87 125._45 l40_ 12 15311 175._40 F=5Dr)
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CBRICIUFHSS PROIECT

U caoperative effort between

e Colorado

CIRES
1967-2002

University of Colorado at Roalder
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Cooperative Project

CBRFC & CDC (Climate Diagnostics Center)
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APSS for CAMCZ
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Figure 13: CAMC2Z MRF forecast mean RPSS over all reforecast years. Lead Hme Lead- time (days)

on the Y-axis and forecast intalization on the -axis. A 10 day 10-day running mean has heen
applied. Superimposed black curve is the climatological simulated flow.



ESP peak flow

ESP Generated Data 02-26 for GBYC2H_F
Week 1 Week 2 Weeks 3 &4

Peak Flow (cfs)
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Exceedence Probability (99.8, 99, 90, 75, 50, 25, 10, 1, 0.2%)

Feak Flow (cfs)
Feak Flow (cfs)

Smaller peaks because MRF is colder for first 14
days causes less melt.
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Volume (acre-)

ESP Generated Data 02-26 for GBYC2H_F
Week 1 Week 2 Weeks 3 & 4 April - July /
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Smaller volumes through week 4 due to
“banking” of water in colder than normal
period leads to larger April - July volume.
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RUN ESP = EUACH BUSIN — TWO WAYS — EUACFH DAY

Week 1 Week 2 Weeks 3-52

HISTORICAL ENSEMBLES OF MAPS/MATS - NOT WEIGHTED BY CPC FORECASTS

MRF ENSEMBLES OF HISTORICAL ENSEMBLES OF MAPS/MATS — NOT
MAPS/MATS WEIGHTED BY CPC FORECASTS
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Futuwe Plans
MRF ENSEMBLES OF WxGEN ENSEMBLES OF MAPS/MATS —
MAPS/MATS WEIGHTED BY DOWNSCALED CPC FORECASTS

HISTORICAL ENSEMBLES OF MAPS/MATS - WEIGHTED

1-5day  1-10d
ay BY CPC FORECASTS

HPC TA CPC

MRF ENSEMBLES OF HISTORICAL ENSEMBLES OF MAPS/MATS -
MAPS/MATS WEIGHTED BY CPC FORECASTS



