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Project Purpose

ÅBuild surface water quantity models capable of:

ïAccounting for inflows and outflows from a basin

ïAccurately simulating streamflows and reservoir levels over the 
historical inflow record

ï/ƻƴŘǳŎǘƛƴƎ ά²Ƙŀǘ ƛŦέ ǎŎŜƴŀǊƛƻǎ ǘƻ ŜǾŀƭǳŀǘŜ ŦǳǘǳǊŜ ǿŀǘŜǊ 
demands, management strategies and system performance.
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ÅAwater accounting tool

ÅCalculates physically and legally available water

ÅTraces water through a natural stream network, 
simulating withdrawals, discharges, storage, and 
hydroelectric operations

ÅNot precipitation-runoff model (e.g., HEC-HMS)

ÅNot a hydraulic model (e.g. HEC-RAS)

ÅNot a water quality model (e.g., QUAL2K)

ÅNot an optimization model

ÅNot a groundwater flow model (e.g., MODFLOW)



Project Status ςSaluda Basin

Data Collection
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Calibration vs. Baseline Model

ÅCalibration Model

ÅPurpose: Confirm models ability to accurately simulate river 
basin flows and storage amounts

ÅUses recent withdrawal, discharge and flow records

ÅBaseline Model

ÅPurpose: Evaluate water availability under future conditions

ÅUses entire record of flowand most current withdrawals 
and discharges



Saluda Basin ςSWAM Framework



Modeling Report and Other Documents

Åhttp://www.dnr.sc.gov/water/waterplan/surfacewater.html



MODEL CALIBRATION/VERIFICATION

Saluda River Basin



Calibration Objectives

1. Extend hydrologic inputs (headwater UIFs) spatially to 
adequately represent entire basin hydrology by 
parameterizing reach hydrologic inputs

2. Refine initial parameter estimates, as appropriate

ï E.g. reservoir operating rules, %Consumptive Use 
assumptions, return flow locations

3. Gain confidence in the model as a predictive tool by 
demonstrating its ability to adequately replicate past 
hydrologic conditions, operations, and water use

ï without being overly prescriptive



Potential Sources of Model Error and Uncertainty

ÅGaged flow data (± 20%)

ÅGaged reservoir levels (± ?%)

ÅBasin climate and hydrologic variability

ÅReported withdrawal data

ÅConsumptive use percentages

ÅReturn flow locations (outdoor use)

ÅReturn flow lag times (if applicable, e.g. outdoor use)

ÅReservoir operations (operator decision making)

ÅReach hydrology: gains, losses, local runoff and inflow



Calibration/Validation General Approach

Å1983 ς2013 hindcastperiod; monthly timestep

ïLƴŎƭǳŘŜǎ ŘǊƻǳƎƘǘǎ ƛƴ ōƻǘƘ ŜŀǊƭȅ ŀƴŘ ƭŀǘŜ нлллΩǎ

ÅComparison to gaged (measured) flow data only

ïoperations and impairments are implicit in that data

ÅAssess performance at (subject to gage data availability):

ïmultiple mainstem locations

ïall tributary confluence locations

ïmajor reservoirs

ÅMultiple model performance metrics, including:

ïtimeseries plots (monthly and daily variability)

ïannual and monthly means (water balance and seasonality)

ïpercentile plots (extremes and frequency)



Calibration/Validation Locations

USGS Gage



Saluda River Near Greenville

USGS Gage



Monthly Flow Comparison



Monthly Mean Flow Comparison



Monthly Flow Percentiles Comparison



Annual Average Flow Comparison



Daily Comparison

8/07 ï7/08



Congaree River at Columbia

USGS Gage



Monthly Flow Comparison



Monthly Mean Flow Comparison



Monthly Flow Percentiles Comparison



Annual Average Flow Comparison



Daily Comparison

7/01ï8/02



Reedy River Near 
Waterloo

USGS Gage



Lake Greenwood

USGS Gage

Lake Greenwood



Storage (Lake Level) Comparison



Lake Murray

USGS Gage

Lake Murray



Storage (Lake Level) Comparison



SWAM Calibration/Validation Summary

ÅFor all sites, modeled mean flow values, averaged over the full 
period of record, are within 1% of measured mean flows

ÅMonthly mean flows percentile deviations are all generally 
within 10-20% with no clear bias

ÅModeled low flow values (as represented by 7Q10 flows) are 
within 2% of measured values at mainstem gages SLD04, 
SLD18, and SLD25, and 35% at SLD09 and SLD27.

ÅThe model adequately hindcastsdelivered water supply for 
each water user in the model (no significant shortfalls).



BASELINE MODEL

Saluda River Basin



Baseline Model

ÅRepresents current demands and operations combined with an 
extended period of estimated hydrology

ÅMost demands reflect 2005-2014 averages

ÅEstimated hydrology from 1925 to 2014

ÅCurrent reservoir rules, guide curves, minimum releases

ÅFuture rules (e.g., Lake Murray Striped Bass) can be toggled 
on/off

Å Inactive users are not included

ÅThe baseline model serves as the starting point for future 
predictive simulations
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ÅDetermine surface water availability

ÅPredict where and when future water shortages would occur

ÅTest alternative water management strategies, new operating 
ǊǳƭŜǎΣ ŀƴŘ άǿƘŀǘ-ƛŦέ ǎŎŜƴŀǊƛƻǎ

ÅEvaluate the impacts of future withdrawals on instream flow 
needs

ÅEvaluate interbasintransfers

ÅSupport development of Drought Management Plans

ÅCompare managed flows to natural flows

ÅConsolidate hydrologic data



Example Use
Adding a New User 

ÅAdd a new M&I permittee near Ware Shoals

ÅDemand = 20,000 MGY (55 mgd)

ÅCan the river sustain the new permit, without impacting 
downstream users?

ÅAdd a new Instream Flow Object downstream

Å Instream Flow Target = 100 cfs

ÅAre their shortages?



Add a Municipal Water User Object from the Palette



Add a Municipal Water User Object from the Palette



Add the New User in the Water User Dialogue



Specify Water Use



Specify the Source and Diversion Location



Specify the Return Location


