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" What's behind these models?
" Time and space scale issues

" Modeling approach for the Colorado River i

Why use models?

" Integration of modeling and monitoring - historical perspectives
" Recommendations from recent review

" Future directions/Proposed FY08 work

USGS



Why u

" To make predictions that a
scenarios.

" Accurate predictions of system respon
resource management —i.e. thereis less n
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Why u

Is there a ‘Flow-Only’ op
sandbar habitats over decada

operation?
Tributary
inputs . :
Time series of sandbar
area and volume
. by elevation range
by river reach

Dam

Basin
hydrology

This should be the ultimate goal — but it is ambitious and must be pursued
incrementally — may require a suite of models of various scales
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Why u

How do dam operations, h
determine mainstem and near
the CRE?

Meteorology/
Sl Time series of water

temperatures

Dam by environment
operations ey (mainstem vs.
nearshore)

by reach

Basin
hydrology
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Models attempt to repr

Flow - momentum and mass conservation:

; ) Change in land
Sediment — mass conservation: surface elevation —p
with time

Divergence in
sediment flux

ghort-wava ong-wave radlatlen
radlatlon Ler

Temperature — heat balance:

Equations are linearized and solved numerically by “stepping” in space and time
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Spatial scale

meter km 100 km

As physically-
based as possible

Time scale

Simplified
v representation



Time scale

Spatial scale

hours

months

meter km 100 km
>
Sandbars Pool-fan-eddy Geomorphic
complex reaches

BHBFs

Daily
fluctuations

Monthly
variations

Multi-year
hydrology

Decadal scale
400-km reach




ModelinG

q@

Use model and data to evaluate

Reach scale, days importance of various processes System-wide, decadal
> time scale

Use data and

Based on justified
simplifications

mode_ls to determi_ne
required complexity

Potentially “nested”
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Laursen — computed
post-dam transport rates;
not really a “model”

Randle and Pemberton — 1D,
steady flow, no eddies, system-
wide, month-to-year time scale

Wiele and others
— 2D, steady flow,
km-scale reaches
with eddies, day-to-
week time scale

Topping —
Paria River
model

Wiele and others — 1D,
unsteady flow, 100 km
scale with eddies, week-
to-month time scale

Schmeeckle and others — 3D,
unsteady flow, km scale reaches with
eddies, hours-to-day time scale




program — formulate an integ

* It is time to update the Wiele 2D model
been made in multi-dimensional modelin
lots of new data are available; evaluate read
packages (such as Delft3D) and available data

** Wiele 1D model is a step forward but more work is necessary to.
evaluate its predictive capabilities — continue to improve upon this
model based on updated MD model

«* Continue efforts by Arizona State University (Mark Schmeeckle’s
group) to model sandbar stability (i.e. mass failures due to bank
collapse), including laboratory experiments
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LinkIMTe

Modeling should be conducteC

“Integrated approach to modeling and modeling”, from Alley, 2006
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Have

time >
[ No monitoring No monitoring No monitoring l
Adjust 1 Adjust Adjust
monitoring monitoring monitoring
network? network? network?
v No No No
Update Randle and Update Wiele 2D
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2D and 3D options for flow and tra

" Sediment transport with multiple grain-
and bed layering history (i.e. stratigraphy

" Water temperature in 3D with full surface h
balance (also many other WQ constituents)

" Current cooperative agreement with USGS, licensing and
“technical support

" Fully documented with many applications around the world
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% Develop multi-dimensiona

sediment transport for reache
reaches). Principal Investigator
requested budget: $135,000 (additi
for support of Craig Anderson of GCMRC

Continue efforts to model sandbar mass failure/
laboratory experiments at ASU. Principal Investiga
requested budget: $55,000.

Continue efforts to understand the relationships between flow, bed
sediment grain-size, and suspended-sediment grain-size. Continue to
pursue the potential for a model that relies on “shifting rating curves”.
Principal Investigator — David Rubin; requested budget: $30,000

Total budget request: $220,000
Currently in FY08 budget: $117,000
Additional funding needed: $103,000
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Questions?
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