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Choosing a Time StepChoosing a Time Step
Monthly 
Model

Daily 
Model

Advantages

•Faster Run Times

•Longer Time Horizons

•Simplified Inputs

•Average Monthly Inputs

Disadvantages

•Slower Run Times

•Shorter Time Horizons

•More Complex Inputs

•Average Daily Values

Disadvantages

•Preprocessing of Inputs

•Course Results

•Average Monthly Volumes

•Supply and Demand Estimates

Advantages

•Easier preprocessing of Inputs

•Better Reflects Reality

•Capture individual precipitation events

•Capture demand distributions

•Capture travel times



Analysis SequenceAnalysis Sequence
Start with the Monthly Start with the Monthly ““rulerule--basedbased”” Allocation ModelAllocation Model

1.1. Convert Monthly model to a Simple Daily ModelConvert Monthly model to a Simple Daily Model
Uniform Monthly HydrologyUniform Monthly Hydrology
Uniform Monthly DemandsUniform Monthly Demands
Zero Mainstem LagsZero Mainstem Lags
One Day Return Flow LagOne Day Return Flow Lag

2.2. Introduce Daily Variable HydrologyIntroduce Daily Variable Hydrology

3.3. Introduce Travel Time  Introduce Travel Time  -- (Mainstem Lags)(Mainstem Lags)

4.4. Introduce Daily Variable DemandsIntroduce Daily Variable Demands



Step #1: (Re)Creating the Daily ModelStep #1: (Re)Creating the Daily Model

Checklist to Switch from Monthly to DailyChecklist to Switch from Monthly to Daily

Updating the HECUpdating the HEC--DSS InteractionDSS Interaction

Modification to the Model and Rule SetModification to the Model and Rule Set



Lake Travis Storage Lake Travis Storage –– Monthly Monthly 
Model vs. Uniform Daily ModelModel vs. Uniform Daily Model

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

1,400,000

1,600,000

1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995

ac
re

-fe
et

Monthly

Daily - Uniform Hydrology - Zero Lags



1,388.50

1,389.00

1,389.50

1,390.00

1,390.50

1,391.00

1,391.50

D
ec-39

M
ar-40

M
ay-40

Jul-40

Aug-40

O
ct-40

D
ec-40

M
ar-41

M
ay-41

Jul-41

Sep-41

N
ov-41

Jan-42

M
ar-42

Fe
et

Monthly
Daily

Lake Lometa Storage Lake Lometa Storage –– Monthly Model vs. Uniform Monthly Model vs. Uniform 
Daily ModelDaily Model

2.62 cfs 
Diversion

•4 cfs Max Diversion

•Pumps only turn on <1390 ft



Other IssuesOther Issues

Return Flow 
Lags = 1 day



Return Flow LagsReturn Flow Lags
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Step #2: Introducing Variable Daily Step #2: Introducing Variable Daily 
HydrologyHydrology

Demand

Supply 3

Supply 1

Supply 2

1 2

3



Step #1: Introducing Variable Daily Step #1: Introducing Variable Daily 
HydrologyHydrology

Redistribute Monthly Inflows Redistribute Monthly Inflows 
Base Redistribution on NearBase Redistribution on Near--by USGS by USGS 
GagesGages
Maintain Zero Mainstem LagsMaintain Zero Mainstem Lags
1 Day Return Flow Lags1 Day Return Flow Lags
Uniform Monthly DemandsUniform Monthly Demands
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Pecan Bayou Above Lake Brownwood, 1940 –
Monthly Uniform vs. Daily Variable Hydrology 
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Uniform Monthly 
Inflow

1 Month

Flow 
Available 

(cfs)

User #2 - Middle

User #1 - Senior

Water Requirement 
Thresholds

User #3 - Junior

Conceptual Model of Water Available to Prioritized Water Conceptual Model of Water Available to Prioritized Water 
Users with Uniform Monthly HydrologyUsers with Uniform Monthly Hydrology



Conceptual Model of Water Available to Prioritized Water Conceptual Model of Water Available to Prioritized Water 
Users with Daily Variable HydrologyUsers with Daily Variable Hydrology

Daily Variable 
Inflow

1 Month

Flow 
Available 

(cfs)

User #2 - Middle

User #1 - Senior

User #3 - Junior

Water Requirement 
Thresholds

Losses to 
Water Users

Gain to Junior 
Water User



Step #3: Introducing Mainstem LagsStep #3: Introducing Mainstem Lags

Demand
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Step #3: Introducing Mainstem LagsStep #3: Introducing Mainstem Lags

7 Day Travel Time Lag from Lake Travis to 7 Day Travel Time Lag from Lake Travis to 
Matagorda BayMatagorda Bay
Run Controller is on Run Controller is on ““Travis TimeTravis Time””
Rules set slots 0 to 6 days into the futureRules set slots 0 to 6 days into the future
MANY slots to populate during initial periodMANY slots to populate during initial period

Individual DMIIndividual DMI’’ss
DonDon’’t Leave Gaps!t Leave Gaps!
Primarily Due to 5 Year Segmented RunsPrimarily Due to 5 Year Segmented Runs



Initializing For LagsInitializing For Lags





Lag LocationsLag Locations

Active 
Mainstem Lag

Return Flow 
Lag

Additional 
Return Flow 

Lag



Flows at Columbus Gage, 1940Flows at Columbus Gage, 1940--1941 1941 –– Zero Mainstem Zero Mainstem 
Lags vs. With Mainstem LagsLags vs. With Mainstem Lags
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Daily Hydrologic InflowsDaily Hydrologic Inflows
Using the Same Pattern GageUsing the Same Pattern Gage

Sample USGS Gage



Daily Hydrologic InflowsDaily Hydrologic Inflows
Using the Same Pattern Gage Using the Same Pattern Gage 

With LagsWith Lags

Sample USGS Gage
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Step #4: Introducing Daily Variable Step #4: Introducing Daily Variable 
DemandsDemands

Demand

Supply #1
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Demand
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Step #4: Introducing Daily Variable Step #4: Introducing Daily Variable 
DemandsDemands

Daily Demand Distributions developed by:Daily Demand Distributions developed by:
1.1. Various water user types from LCRAVarious water user types from LCRA’’s s 

RESPONSE ModelRESPONSE Model
Municipal DemandsMunicipal Demands
Industrial UsesIndustrial Uses
Uniform/Power UsesUniform/Power Uses
Irrigation (Fixed, Variable Irrigation (Fixed, Variable –– 11stst and 2and 2ndnd crops)crops)

2.2. Distributions applied to actual Monthly Distributions applied to actual Monthly 
Irrigation and Return FlowsIrrigation and Return Flows

Distributions Provided by LCRADistributions Provided by LCRA



Garwood Irrigation Demand
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Step #5: Comparing Monthly vs. Step #5: Comparing Monthly vs. 
Complete Daily ModelsComplete Daily Models

The Big PictureThe Big Picture
No More SurprisesNo More Surprises
Justification of the Daily ModelJustification of the Daily Model

How Necessary is it?How Necessary is it?
What are the Most Sensitive Parameters?What are the Most Sensitive Parameters?



Lake Travis Storage, Period of Record Lake Travis Storage, Period of Record --
Monthly Model vs. Complete Daily ModelMonthly Model vs. Complete Daily Model
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Diversion for City of Diversion for City of 
Austin 1914 Austin 1914 
MunicipalMunicipal

Drought of RecordDrought of Record
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Flow to Matagorda Bay, Drought of Record  Flow to Matagorda Bay, Drought of Record  
Monthly Model vs. Complete Daily ModelMonthly Model vs. Complete Daily Model
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Flow to Matagorda Bay, 1949  Flow to Matagorda Bay, 1949  
Monthly Model vs. Complete Daily ModelMonthly Model vs. Complete Daily Model

Flow to Matagorda Bay
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Flow to Matagorda Bay
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ConclusionsConclusions

Successful Implementation of a Dual Successful Implementation of a Dual 
Monthly and Daily ModelMonthly and Daily Model
Identification of Fundamental Logic Identification of Fundamental Logic 
DifferencesDifferences
Provide a Substantially more Realistic View Provide a Substantially more Realistic View 
of Water Rights and Contract Water of Water Rights and Contract Water 
AllocationAllocation
Detail vs. Run TimeDetail vs. Run Time


