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Data REP I

= Viainstem andl tributany Wwaler temperature datia collecied
Py GCMRC since 1968

“Water TTemperature Data for the Colorado River and Iikutaies vetiween
Glen Canyen Dam and Spencer Canyen, Northeastem Anzona, 1966f— 2005*
By Nicholas Voichick and' Scott \Wright

= Summary of methods for data cellection, QA/QC; pProvides
pasic statistics

" Currently in USGS review

" Data files and report to be served over the GCVIRC
website — data files updated annually:
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Data Report - lables
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Data Report - EIgUIrES
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Modeling —\Wiay?2

" Predictions — Evaluation o Alternatves (e:a ChiER)

" |solate effects of interest (e.q. fiuctuation Versus Veluime)
while holding ether drvers contant

" Reduction In menitering efforts

" Model development was a primary: recemmendaion of
the QW PEP
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Modeling Appreach

5 Mainstem ene-dimensienal medel
" USGS Branched Lagrangian liransport Viede)
" | inked to existingl UNSTIEADY flew medel
= Similar to Reclamation 1D GEMSS model

" Nearshore model
= Simplified representation; of backwaters
" Complimentary to Reclamation 3D GEMSS medel
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BLTM (Brranched CagraneiantiiansportViedel)

" Developed and widely:useaiy USES Ve past 15 VEears
— OPEen source code that can e moadiiead

u- Simulates fate off water guality, constitlents e GpeEn
channels and unsteady flow'— can Incorperaie
hydrodynamic infermation fremiextermalimoedels

" Can route up to 10/ interactive constituents UsIingl Kaewn
reaction kinetics and concentrations (EPA Qual-2E); o
user defined eguations

" Solves advective-dispersion equation using Lagrangian
reference frame — numerically’ accurate and stable
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TTemperaure Viedeling Lo
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TTemperaure Viedeling Lo

short-wave long-wave radiation

radiation . water latent heat flux ]
Daw atmospheric surface a, conduction
Dairm Qg i i i
_I:I_ evaporation condensation sensible heat flux
Tk

I

Gonet = o + G arm + 9y + g + 9 + "Tg

ground heat flux

g

Calculation of g, requires detailed meteorelogical Infermation

BLTM uses simplified approach — Equilibriumitemperature (g..; = 0)
Requires only max/min daily air temperature and wind speed

a2 USGS



Availapile Veteorologicalipata

. Period of Elevation
Location Frequency Parameters
Record (ft)
Air Temp, Dewpoint, Wind
1957 — present Hourly 4,200 Speed and Direction, Cloud
Cover, Bar Press, Precip

Phantom : Max Air Temp, Min Air Temp
- 2,530 : ’ ’
GCNP . Max Air Temp, Min Air Temp
_ 1903 — present Dail 6,800 . ’ ’
(South Rim) -
Air Temp, RH, Wind Spead
Lake Mead | 2000 — present Hourly 1,131 and Direction, Atm Press,
Solar Radiation
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Availapile Veteorologicalipata
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1D Modell Calibration

" Year 2000 — Range inwater temperaitie; steady,
and fluctuating flows, LSSE

" Precedure
" Adjust wind function parameters — evaperatien

" Adjust equilibrium; temperatures — related! e Iocaton of
the meteorological data

5 \inimize differences between measured and
predicted water temperature

" Experiment with Page and Mead meteorolegy.
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Calibration Results (Yea2000)

—o— Page meteorology
) -m- Page/Mead meteorology

Incorporating Lake
Mead meteorelogy.
reduces errors in
western Canyon
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2000 LSSEWarmngr Prediction
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1D Modelr \Validation

" Run moedel fer different time pened Wit ne
parameter adjustment

" Year 2005 — Variety off experimental fiows; high
release temperatures
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\alidation Results (Yeair 2005)

—— Page meteorology
- —-B- Page/Mead meteorology

Errors less than
calibration period
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Validation - Heudy inmer Sefes
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Validation - Daily Range

|
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Model tends to

(8]
slightly under- ]
predict daily g
temperature range 2
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local effects
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Validation = Daily  Range

Diamond Creek
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1D Model Conclusions

" Predictions agree withiimeasurements towithin = e o
average

" |ncorperating LLake Mead meteerelegy Improves
predictions In Western canyon

= Slight under-prediction of daily: varnation - ceuld e
Improved but Is It worth! It?

" Next steps
" Develop user-interface for 1D model
= Write-up documentation for 1D model
" Begin work on nearshore model
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Nearshore Model

" Reclamation hasidevelepeadar Siiew: anaiiemperatire
model fer nearshorne aneas — limited terapplicatien RISher
reaches ever short time pereds

= \Want to develop a nearshoere medel (particuiady/ ior
pDackwaters) capable off simulating system-Wide respense
— link dynamically with 1D moedel

" Need a simplified representation of nearshone
environments — in the process of reviewing| availanle data
(Craig Anderson, talk this afternoon)
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