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Motivation

« Water temperature is a critical quality parameter
effecting survival of salmonids

« Impacted river systems may experience elevated
water temperatures due to flow and vegetation
management

 Hydraulically connected off-channel zones
complicate river temperature dynamics
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Questions

« How do reservoir operations effect temperature
dynamics within the system?

« How do varying water-year types effect
temperature dynamics within the system?

« How do the presence of hydraulically connected
pools from gravel mining operations effect
temperature dynamics?

« How does vegetation shading effect temperature
dynamics within the system?
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SRH-2D Computational Package

Two-dimensional (2D) flow and sediment transport simulation tool
developed at USBR and currently in operation. Vegetation and
temperature simulation modules currently in development.

 Solves the depth-averaged Navier-Stokes equations

 Computes variables over an unstructured hybrid mesh

« Features an automatic wetting-drying algorithm

« Uses a spatially distributed Manning’s n roughness as the
primary tuning parameter
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Approach

Development of two-dimensional (2D) spatially and
temporally distributed model for modeling
hydraulic and thermal processes
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SRH-2D Temperature Model

Two-dimensional, depth-averaged heat equation

ohT OhUT OhVT 0 |hv,0T 0 [h;0T| Dt
= + +
dt 0x dy 0x

N N - op 0x| 0y|o0r 0y| CwPw

Net heat exchange

Dpet = Pps + Py + Ppeg — Ppy — P — D,

= incoming solar radiation

= incoming atmospheric radiation
= outgoing back radiation

®, = evaporative heat loss

®,. = conductive heat loss

®,.4 = heat flux at channel bed
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Data Intensive!

Hydraulics
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Data Intensive!
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Data Intensive!
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Physical Environment
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Gordon, E., & Greimann, B. (2014). Two-Dimensional
Modeling of Reach 1A of the San Joaquin River between
Friant Dam and Highway 99. Denver: Bureau of :

Reclamation, Technical Service Center.
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Model “Burn-in” and Validation
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Model “Burn-in”’ and Validation
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Model Calibration

Default e

Meteorology from NCDC -

No solar reduction from shading Es=1.0

Large wind function coefficients a,=4x10? , b,;=3x10"°
Increased substrate thickness 0teq=1m, §7,q=10m
Decreased substrate thickness 82.4=0.01 m, 67,4=0.1 m
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Model Calibration

Temperature
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Temperature Difference
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Model Calibration
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Reach Warming
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Temperature Stratification
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SJRRP Water-year Types
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