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Model Types

Predictive:

Used to predict the consequences of certain actions.

Interpretive:

Used as a framework for studying system dynamics.

Generic:

Used to analyze hypothetical system.




MRG Models

« Surface Water Models:
- Upper Rio Grande Water Operation Model (URGWOM).
- Flo-2D Model.
e Groundwater Models:
- Albuguerque Basin Model.
- Socorro Basin Model.
- High Resolution GW models (riparian models).
e Irrigation Management Models:

- MRG Decision Support System.
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URGWOM

Rio Grande modeled in RiverWare™ Software

Four Daily Time-Step Models: , Forecasting
, & Planning
Seven USBR & CORPS-operated reservoirs

Physical modeling, reservoirs, reaches, diversions, etc.
16 Accounts of trans-basin “San Juan-Chama” water
NRCS/NWS “coordinated” spring-runoff forecasts

Rio Grande Compact “Lite” helps see Article VII status

Operational “Rules” on how to run reservoirs (releases




URGWOM models

(Reclamation, NMISC)

— Input ¢ Up-to-current data; contractor and total outflows,
storage (elevation), weather data , streamgages, and forecasted
(from Forecast model)diversions, wastewater, etc.

— Output e Contractor losses and storages, total losses and
computed inflow, local inflows, and reservoir reports

» Forecasting (Corps, Reclamation, NMISC)

— Input 4 Up-to-current volumes (from Account model),
historic year hydrograph shapes, user-selected # of hydrograph
shapes to average, and NRCS March-July (Volume) Forecasts to

apply to shapes
— Qutput & Daily hydrographs, other parameters




URGWOM models

(Corps, Reclamation, NMISC)

— Input # Past days inflows, initial storages (total and
contractor, from Account model) , and forecasted daily inflows,
other parameters (from Forecast model)

— Output e Forecasted reservoir outflows and resulting
streamflows, total and contractor storages (generally, releases from
reservoirs are set by rules which consider all factors)

e Planning (Corps, NMISC, Reclamation)
— Input & Long-term forecasts and up-to-current conditions
(total and contractor)

— Output e Long-term daily hydrographs, storages, system
conditions (again, releases from reservoirs are set by rules)
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URGWOM

Improvements

New Conceptual Design
for the middle valley

SW/GW Interaction

Monthly model
(powersim)
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URGWOM

M Plot
File Edit Graph Data Window
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Flo-2D ModalSSgsm s
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One dimension channe
using dynamic wave
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Flo-2D Model

Predicts:

Downstream Hydrograph

Overland flooding.
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Albuquerque Basin Model
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McAda and Barroll 2002 model
grid i1s 1000x1000 meter uniform
resolution and 9000 ft deep
represented by 9 model layers.
Seasonal stress period starts
from 1990 to end of simulation.
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Albuquerque Basin Model

Head Dependent Flow
- Rio Grande (Riv1)
- Riverside Drains (Rivl)

- Jemez River (Rivl)

- Riparian ET (ET-package

Predicts:
- SW/GW Interaction.

- Aquifer Head and
Drawdown.




Socorro Basin Model

Drain Unit 7

Socorro Main Canal

= San Acacia
Lemitar I

Neil Cupp
Waste Way

Rio Grande
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Socorro Basin Model

MODEL CROSS SECTION ALONG ROW #7

/ Layer -1

Layer - 2

Layer -3

ELEVATIOM (ft msl)

13.00 14.00 15.00 16.00
DISTANCE (mile)

MODEL CROSS SECTION ALONG MODEL ROW #100

ELEVATIOM (ft msl)

16
DISTANCE (mile)




Socorro Basin Model

Represented Physical Process:
- Rio Grande (Branch & Str.)
- LFCC (Branch & Str.)
- Crop Deep Percolation (Rch.)
- Canal Seepage (Str.)
- Drains (str-package)

- Riparian ET (ET-pckg)
- Mountain Front Recharge

Predicts:
e SW/GW Interaction
e SW downstream flow

Aquifer Head and
Drawdown
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Riparian Models

Series of 5 models, covering the Rio Grande from
Angostura Diversion Dam to North Boundary of
Bosque del Apache:

Upper Albuquergue - Angostura Diversion Dam to 1-40
Lower Albuquerque - 1-40 to Bernalillo-Valencia county

line /
e

Belen — Bernalillo-Valencia county line to Valencia-Socorro I
county line

Bernardo - Valencia-Socorro county line to San Acacia
Dam

Socorro - San Acacia Dam to North Boundary of the Bosque
del Apache National Wildlife Refuge

A sque del Apache




Riparian Models

Constructed in MODFLOW 2000

Covers area between levees,
Including river, riverside drains, SRS
and riparian corridor contained j s
within the levees !

Cells are 125’ by 250’ feet

Four model layers:

— Three layers within the Rio Grande Alluvium:
20’, 307, 30’ in thickness

— One layer within the Santa Fe Formation: g
100’ in thickness




Structure

Riparian Model Flow Library

> I__atera_ll boun_darles Include ow Tlow Moderate Flow High Flow
riverside drains (layer 1) and 100 ofs 1.000 ofs 5.000 cfs
GHB cells (layers 2, 3, 4) 500 cfs 2,000 cfs 7,000 cfs

3,000 cfs 10,000 cfs

» Regional boundary
conditions for GHB cells
. 5 Rio Grande at Albuquerque:
Were Obtalned from I‘eglona| Measured flow vs. assigned Library flow
groundwater model

— Flow (cfs)
— Modeled flow (cfs)

» Variable riparian ET rates,
dependent on mapped
vegetation classifications

Flow (cfs)




Riparian Woodland

— 0—Cottonw 0od Pure, Russian Olive
o

ET

lan

Cottonw ood Mixed, Unknow n Veg.

Salt Cedar

T T T T T o T
o N < [{e] [ee] o N <
— — —

(14) 1e1empunoio Jo yidag

Ripar




Riparian Model

09.03E.07.113B (well depth=15")
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MRG Irrigation Scheduling Model

Databas:'e &GIS—

- Choose scale (lateral,
main canal)

« Irrigation service area
« Cropping pattems
« Weather data

Input:

* Irrigated area

« Crop types

Data Analysis:
«Calculate Daily CU:

|

Scheduling Module

« Scheduling of water supply to various laterals
* Routing models

Water Supply
Module

Input:

« Main canal layout

« Lateral canal layout
« Service areas

» Location of check
structures

« Channel cross-
sections

Data Analysis:
« Flow capacity
« Conveyance losses




MRGCD DSS

Demand

_ | Demand Properties

M ame: |Jan:k3n:ur‘4 Chow Border v

Start Year; 2004 End vear; 2004

Mame Fath Edit | Acres | RAM (AcFt) | Start Year | End Yea

Mew C:\projects\MRGCDAIDSCU \Peraltaljjackson,cmn ﬁ" 142 (22,512 2004 2004 Dlelete
<Add Mame To Create> Double-Click to Select

<

| iR [ = | |TOTAL *| & Monthly ¢ Daily

Year | Jan | Feb | Mar Apr | May Jun Jul Auag Sep Oct Mov | Dec
2004 0 0 39.527 51.9 75.903 89,995 74.533 54.635 35.139 24.315 2. 252 0

] Cancel |




MRGCD DSS
Supply

MRGCD - Surface Water Scheduler - [peraltal.sws]
File SWAP Edit View Window Help
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MRGCD DSS
Scheduling
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Framework

URGWOM

(Reservoir Operation)

Hydraulic Models Regional GW
(Flo-2D) Models

Riparian GW Models

Irrigation Models
(MRGCD DSS)




