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Reclamation Operational Modeling 
3 Colorado Basin-wide Models 

Operations of the major reservoirs at a monthly timestep 

24-Month Study 
Official operations model, used in Annual  
Operating Plan (AOP) 
 

Mid-Term Operations Model (MTOM) 
Probabilistic version of 24-Month Study, used  
for risk and uncertainty analysis  
(recently developed) 
 

Colorado River Simulation System (CRSS) 
Long-term planning model, used in EISs, planning 
studies, etc. 

2 



CRSS MTOM 24MS 

Primary Use 
Long-term planning, 
comparison of alternatives 
(NEPA) 

Risk-based operational 
planning  

AOP Tier 
determination 

Probabilistic/ Deterministic Probabilistic – 107 (or 
more) traces 

Probabilistic – 30 (or 
more) traces Deterministic  

Rule-driven/  
Manual Operations Rule-driven Rule-driven Manual Operator 

Input 

Time Horizon ~50 years 5 years 24-32 months 

Upper Basin Inflow 
Natural: historic hydrology, 
paleo-hydrology, climate 
change  

Unregulated ESP 
forecast, 30 traces 

Unregulated forecast, 
1 trace 

Upper Basin Demands Explicit, 2007 UCRC 
assumptions 

Implicit, in unregulated 
inflow forecast 

Implicit, in 
unregulated inflow 
forecast 

Lower Basin Demands General assumptions Official approved or 
operational 

Official approved or 
operational 
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Reclamation Operational Modeling 
Model Comparison 



Operational Decision-making Hierarchy 
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Spatial Resolution 
Time Horizon 

Operational 
Activity Decisions RiverWare 

Operations Model 

Basin-wide  
over decades 

Long-term Planning Operating Criteria and 
Guidelines 

Colorado River 
Simulation System 

(CRSS) 

Basin-wide  
over 1-5 years 

Mid-term Operations 
and Planning 

Annual Operating Plan 
and Mid-term Planning 

24-Month Study Model 
Mid-term Operations 
Probabilistic Model 

(MTOM) 

Sub-basin  
over 4-6 weeks 

Short-term Scheduling Water and Power 
Schedules 

Daily Operations 
Models 

Single project  
over 1-7 days 

Real-time Control 
Unit Commitment 

Economic Dispatch 
Automatic Generation 

and Control 

Hourly Operations 
Models 



24-Month Study Model 

•  Basin-wide reservoir operations 
tool  

•  Deterministic: “best guess” 
projection for upcoming 24 
months of operations 

•  Projects monthly reservoir 
releases, elevations, storages, 
hydropower, etc. 

•  Updated monthly 
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Model Configuration 

•  Reservoir Operation 
–  12 major reservoirs 

•  Monthly time step  
•  24-month projection 
•  Updated monthly 
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Output 

•  Annual Operating Plan (written document) 
•  24-Month Study Report (mostly tabular data), 

monthly update to the AOP 

 

http://www.usbr.gov/uc/water/crsp/studies/index.html  
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Operational Decision-making Hierarchy 
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Spatial Resolution 
Time Horizon 
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Economic Dispatch 
Automatic Generation 

and Control 

Hourly Operations 
Models 



MTOM Inputs: Ensemble vs Discrete 
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.... - - ---- 

January 2015 MTOM: Lake Powell Inflows 

Note: Official Min, Most, and Max Probable forecasts   
         “extended” to 5 years by repeating the last year 



MTOM Output: Ensemble vs Discrete 
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-- -- -- 

January 2015 MTOM: Lake Mead Elevations 

50th percentile water level 
≠  

Water level due to 50th percentile unregulated inflow 



Operational Decision-making Hierarchy 

11 

Spatial Resolution 
Time Horizon 

Operational 
Activity Decisions RiverWare 

Operations Model 

Basin-wide  
over decades 

Long-term Planning Operating Criteria and 
Guidelines 

Colorado River 
Simulation System 

(CRSS) 

Basin-wide  
over 1-5 years 

Mid-term Operations 
and Planning 

Annual Operating Plan 
and Mid-term Planning 

24-Month Study Model 
Mid-term Operations 
Probabilistic Model 

(MTOM) 

Sub-basin  
over 4-6 weeks 

Short-term Scheduling Water and Power 
Schedules 

Daily Operations 
Models 

Single project  
over 1-7 days 

Real-time Control 
Unit Commitment 

Economic Dispatch 
Automatic Generation 

and Control 

Hourly Operations 
Models 



Daily Operation Model Output 
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Hourly Yampa and Green River 
Model 
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Hourly Yampa and Green River 
Model 
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Hourly Yampa and Green River 
Model 
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Data Needs 

•  Wind Rivers SNOTEL network 
•  Should we continue putting in more 

SNOTEL? 
– Gamma 
– Model NOHRSC 
– Aerial JPL 



Questions and Discussion 
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