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Natural Conditions
or Healthy River?
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Caballo
(1938)

Francisco I. 
M
adero (1949) Channel Narrowing *

Dean, D.J., Schmidt, J.C., 2011, The role of feedback mechanisms in historic channel 
changes of the lower Rio Grande in the Big Bend region, Geomorphology, 126, 333‐349
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 River Basin Specific Tool
 Broad Spatial Coverage

 Luis L Leon to Amistad
 Allows Scenario Analysis
 Useful Project Partners
 Capable of

 Prioritized Water 
Allocation

 Link to Groundwater
 Rainfall‐Runoff Hydrology
 Economic Calculations
 Links to Water Quality

 Flows
 4 Tributary Inflows
 Incremental Flows
 Hist. Flows

 2 Reservoirs
 Luis L Leon
 Amistad



Efficiency     Agreement
(Nash)       (Willmott)

Monthly =    0.976           0.994
Annual =      0.983           0.996
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Identify / Propose 
a Hydrograph

Define Objectives 
and Constraints

Propose a Policy

Evaluate the 
System

Results

Satisfy the 
Constraints?

•Presidio Levees
•Water Supply
•1944 Treaty

•Run the Model

•Hydrograph,
•Water Supply,
•Treaty obligations
•Flooding Risk

•LLL Operation
• Re‐shape the releases

•Pre‐1946
•Field workSoln. for Env. 

Flows that satisfy 
the Constraints

Yes
No





Max. Hydrograph: 1,000 million m3/year
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Constraint: Do not harm the water supply for water  users
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RGB at Johnson Ranch

Historic

Env. Rest. Flows
Hist*  Model

Mean   1004   1038
St. Dev 675     764
Median  832     850
IQR          621    762

* IBWC, Period 1955‐2009

Presidio/Ojinaga

Hist*   Model
Mean      782      732
St. Dev.   583      611
Median   661      609
IQR          624      649



0

1,000

2,000

3,000

4,000

Historic Model

Rio Conchos at Ojinaga

0

1000

2000

3000

4000

5000

Historic Model

RGB at Johnson Ranch



Constraint: Do not release water above what the 1944 
treaty establishes

Presidio/Ojinaga


Treaty Obligations
(%) (million m3)

Historic 60 782
Model 56 732

* Average Volume from the Conchos to 
Treaty = 55% ≈ 712 million m3/year

* IBWC, Period 1955‐2009
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samsandoval@ucdavis.edu

A river seems a magic thing. A magic, moving, living part 
of the very earth itself
Laura Gilpin (1949) “The Rio Grande: River of Destiny”


