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Figure 1. Upper Rio Grande watershed
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Sample Rio Grande Reach

D"‘"E_"ﬁﬂ'i'l dam

The middle and
lower valley consist
of Irrigation canals,
farms, drains and
wasteway channels

Source: Bartolino, J.R. and J.C.
Cole, 2002, Ground-water
resources of the middle Rio
Figure 4.2.—Schematic diagram of the inner Grande baSIn’ I_\IeW MGXlCO,

valley irrigation network in the Middle Rio 2002, USGS CII'CU'&I’: 1222
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roundwater model in URGWOM
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Limitations

-Deep boundary conditions were from MODFLOW
models
- Hard to update
- Only one trace of aquifer heads in planning runs

-Unable to answer questions like: How does a long-term
drought, increased deep pumping, and/or changes to
recharge rates affect the surface system?
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Well locations in Layer 6
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MODFLOW Area Aggregation
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veee Aquifer Connections and Fluxes
Up
Pumped Flow @
) W E
. ! Specified
Perc?lation | Elevation Inflow
ek — = — — —
@ E
| | |
| | ' | l
: Head < > Head - - Head |
| t |
| | | |
| _fow - o L Ao |
T
1™ Head Flow |
o — ]

Center for Advanced Decision Support for
Water and Environmental Systems (CADSWES)

UNIVERSITY OF COLORADO BOULDER

10



o€ed

e Aquifer Object Equations

o'a

For each of six directions, I,
Flow; = Conductance;(HeadPrevious; — HeadPrevious)

Storage = Storage(—1) +

(Z Flow; — PumpedFlow + Specified Inﬂows) At

Storage — Storage(—1)

Head = Head(—1) +
e ead(—1) Storativity X Area
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Cross Section
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Aquifer Object Implementation in
URGWOM

Added 185 Aquifer objects
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Data from MODFLOW models
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Calibration Process

- 219 total calibration targets
- Match historical USGS gage flows
- Match averaged aquifer heads from MODFLOW models

- Calibration period: 1975-2014

-Parameters were calibrated using PEST software
- 395 total calibration parameters

PEST

Model Independent Parameter Estimation & Uncertainty Analysis




1) PEST
runs .bat
script,

which runs / —
RCL script

RCL
Script

5) PEST evaluates obj.
function, evaluate stopping
criteria, &
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Calibration Results
San Felipe USGS gage
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Calibration Results
Leasburg USGS gage
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Calibration Results

Groundwater Elevation [ft]
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Testing in Operations Mode
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Testing in Planning Mode

The new deep aquifer objects have a

negligible effect on the current results.
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