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WWUM Model Component Interaction 

CropSim – regionalized soil water balance model that provides estimates of net 
irrigation requirement (NIR) based on climate, land use, soil properties, crop types 
and irrigation practices.   
 
StateCU – surface water balance model that reads in NIR and estimates the 
supply limited consumptive use and historical co-mingled pumping based on 
estimates of historical diversions, conveyance and application efficiency, irrigation 
practices, and soil properties.   
 
StateMod – surface water allocation model that reads in irrigation, reservoir, and 
ground water demands and simulates diversions and pumping to meet those 
demands based on the Prior Appropriation administration system.  
 
ModFlow – ground water model that simulates alluvial and streamflow conditions 
based on soil properties, precipitation and irrigation recharge, crop consumptive 
use, and ground water pumping.   
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WWUM Model Documentation 

• The WWUM Irrigated and Dryland Acreage Assessment report describes 
the development of the 1953, 1975/77, 1984, 1993, 1997, 2001, 2005 and 
2010 irrigated lands coverages, including the process used to determine 
irrigated acreage, associated crop type, irrigation method (sprinkler or 
flood), and surface water source.  

• The WWUM Regionalized Soil Water Balance Model (CropSim) report 
describes the development of the climate data and soil moisture 
parameters, as well as the effective precipitation and consumptive use 
methodologies used to estimate potential consumptive use and net 
irrigation requirement for the entire WWUM study area. 

• WWUM Historical Consumptive Use Report describes the development of 
the North Platte River Basin StateCU consumptive use model.  This 
document, revised in July 2014, summarizes the process and results of 
developing the irrigation water requirement by modeled structure used in 
the Baseline Model, and the on-farm water balance components used to 
estimate actual crop consumptive use. 

• The Ground Water Flow Model for the Southern Half of the Nebraska 
Panhandle describes the development of the MODFLOW ground water 
model for the North Platte and South Platte NRD areas.  This document 
summarizes the process of integrating historical pumping and recharge 
information, as well as the model development process and the results 
from the model. 
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Data Management Interfaces 
 
DMI’s read commands to create formatted input files, as well as read output files.  
The DMI’s are available for download from the Colorado Decision Support System 
website (cdss.state.co.us) 
  
StateDMI – generally used to create files that contain physical properties 
associated with structures and stations, including water rights information. 
 
TSTool – generally used to create files that contain time-series data associated 
with structures and stations, including streamflow measurements, acreage, and 
diversion records. 
 
Data-centered = Command Driven.  Command files are developed to create and 
format the input files required for StateCU and StateMod.   
 

• Input files can be easily revised or updated to include additional periods 
• Input files can be reproduced 
• Input files are transparent and self-documenting because each command 

use to create an input file is stamped in the header 
 
Data-centered command files use the following general approach to create each 
StateCU and StateMod input file: 
 

1. “Read” information from HydroBase or another external database source 
2. “Set” missing information or overwrite incorrect data 
3. “Fill” missing time-series data using monthly averages, regression 

relationships, etc. 
4. “Write” information to create the input file 

 
To facilitate the data-centered approach and allow command files and model 
input files to be shared and easily updated, modelers have adopted a standard 
File Directory and file naming convention. 
 
Standard file extensions are referenced throughout this and other CDSS 
documentation.  These are recommended extensions for consistency and to 
facilitate file sharing. 
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Modeling Directory Structure 
Directory Application(s) Description of Files Creating  
.\StreamSW SW Stream files associated with StateMod, the surface water model. 

Stream stations (*.ris). Historical stream flow time series (monthly 
*.rih and daily .rid), stream estimate coefficients (*.rib), etc. 

.\Diversions\Delay SW Tables used to set accretion/depletion locations and timing (*.rtn) 
used to develop station files. 

.\Diversions SW, CU and 
GW 

Diversion station (*.dds) and rights (*.ddr). Monthly historical 
diversions (*.ddh) and demand time series (*.ddm). Daily historical 
diversions and demand time series (*.ddd). Surface water 
aggregation and multi-structure lists.  

.\Instream SW Instream Flow station (*.ifs) and rights (*.ifr). Instream demands 
(average monthly *.ifa, monthly *.ifm and daily *.ifd) 

.\Reservoir SW Reservoir station (*.res) and rights (*.rer). End of Month Content 
(*.eom) and Target Time Series (*.tam). Evaporation files (*.eva) 

.\Wells SW and CU Well station (*.wes) and rights (*.wer). StateMod Historic time series 
(*.weh) and Demand time series (*.wem). StateCU historic pumping 
time series (*.gwp). Well aggregation parcel lists. 

.\Network SW StateMod network (*.net).  

.\DocSW SW Documentation associated with a Surface Water Application 

.\StateMod SW StateMod Model Files (all input and output data for a surface water 
application) 

.\Crops CU Crop Characteristics (*.cch), Crop Coefficients (*.kbc), and Crop 
acreage distribution (*.cds). 

.\Location CU CU location (*.str) and Irrigation time series (*.ipy). Climate station 
assignment list.  Soil AWC assignment list.  Efficiency assignment list. 

.\DocCU CU Documentation associated with a Consumptive Use Application 

.\StateCU CU StateCU Model Files  (all input and output data for a surface water 
application) 
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StateMod Overview 
 
StateMod is a general purpose surface water allocation model that simulates 
diversions to meet a demand based on the Prior Appropriation administration 
system.  It can be adapted to any river basin through 
unique user-supplied data sets; the data set defines 
the basin. Complete data sets are required; missing 
data need to be estimated for input files. StateMod 
operates on a linked node network; nodes are 
locations where you have or need information.   

• Stream Gages 
• Diversion Points 
• Reservoirs 
• Return Flow/Discharge Locations 
• Return Flow Obligation Locations 

StateMod Key Points: 
• Natural flow is the amount of water that 

would be present if man wasn’t there. 
• Operates based on Prior Appropriation, 

identifies most senior water right in the 
model. 

• Allocates water based on the minimum of (demand, water right, capacity, 
available flow). 

• Future scenarios are based on hydrology as if it were to occur again in the 
future, hydrology is not projected. 

• Operating rules are necessary for anything more complex than a direct 
diversion to a demand. 

 
Model Components 
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Model Operations 
 
StateMod operates based on the Modified Direct Solution Algorithm.   
See Section 7.9 in the StateMod Documentation for more information. 
 

1. Identify most senior water right in the model 
2. With natural inflow and/or return flows from previous time steps included, 

estimate the diversion amount based on the minimum of: 
• Demand 
• Water Right 
• Structure Capacity 
• Available Flow 

3. Adjusts downstream flows to reflect senior diversions and immediate 
return flows 

4. Future return flows are calculated 
5. Repeated for next junior water right 
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StateMod Simulation, Step 1 
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StateMod Simulation, Step 2 
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StateMod Simulation, Step 3 
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StateMod Simulation, Step 4 
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StateMod Simulation, Step 5 
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Control & Network File Development 

Response File (*.rsp)  
• Lists the files to be included in the 

analysis. 
• Only include files necessary for the 

analysis. 
• Output files adopt the name of the 

response file, use unique response 
file names to track scenarios. 

 
Control File (*.ctl) 
• Lists model control options. 
• Includes comments, period of record, output options, use of well files, daily or 

monthly simulation.  
 

 
 
 
 
 
 

Made in 
Text Editor 

Made in 
Text Editor 



15 
 

Network File (*.net):  
• Visual representation of the river network 
• Not read by StateMod 
• Defines structure types (e.g. wells, reservoirs,  

diversions) 
 

 
 
River Network File (*.rin) 
• List of all structures, with upstream and downstream structures. 
• Generated from the graphical Network File. 
• Read by StateMod. 

  

Made in 
StateDMI 

Made in 
StateDMI 
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Streamflow Gage Input File Development 
 
Streamflow Gage Station File (*.ris) 
• List of streamflow gages and any un-gaged nodes with natural flow 
 

 
 
 
Streamflow Gage Historical Flow File (*.rih)  
• Historical time series of streamflow records 
• Used for calibration only, can have missing data. 
• Developed from daily 

USGS and NDNR 
streamflow gage data.  

 
 
 
 
 
 
 

Made in 
StateDMI 

Made in 
TSTool 
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Diversion Structure Input File Development 
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Diversion Station File (*.dds) 
• Lists all the physical information about diversion structures; including name, 

ID, capacity, efficiency and 
return flow patterns and 
locations. 

• Operational capacities were 
based on sum of water rights 
or maximum sustained 
diversion. 

• Return flow locations, 
generally read in from an 
external file (*.rtn).  

 
WWUM Model Integration Point: 

• The accretion return flow location file (*_SW.rtn) is a table used to set accretion 
locations and timing. This information was obtained from the WWUM GW 
Model and input directly into the StateMod model. This integration allows the 
SW model to accrete subsurface irrigation and canal recharge to the river at a 
similar location with similar timing as experienced by the GW Model. This file 
also contains a calibrated percentage of overland irrigation returns, which was 
integrated back in the WWUM GW Model. 

 
Diversion Rights File (*.ddr) 
• Lists direct flow water rights and associated CFS amounts 
• Water right format designated by yyyy.mmdd 
• “Store” water rights (*.50) reflect CFS amounts based on Glendo/Warren Act 

contract storage volumes; priority junior to direct rights. 
 

 

Made in 
StateDMI 

Made in 
StateDMI 
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See the WWUM Water Resources Model User’s Manual for the complete 
water rights “straight line” 

 
Historical Diversion File & Diversion Demand File (*.ddh &*.ddm) 
• Time series of historical diversions or calculated/baseline demands in acre-

feet.  
• Total headgate diversions were 

distributed to each URF based 
on pro-rata NIR.  

• Diversion structures with 
associated URF demands are 
operated as carriers and set to 
zero. 

 
 
 
 
  

Made in 
TSTool 
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Delay File (*.dly)  
• Patterns indicate the percentage of lagged accretions or depletions that 

impact a stream zone in each time step.  
• Each pattern represents a specific stream zone/URF combination; the first two 

digits are the stream zone, the last three are the URF zone. 
• Patterns developed through unit pumping simulations of the WWUM GW 

Model. 
• Delay patterns and locations are assigned in the diversion station file (*.dds 

and *.wes). 
 

 
 
WWUM Model Integration Point: 

• Information in the Delay File (*.dly) was obtained from the WWUM GW 
Model and input directly into the StateMod model. This integration allows 
the SW model to accrete recharge and deplete pumping at a similar 
location and with similar timing as experienced by the GW Model. 

 
 
 
  

Made in 
Text Editor 
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Consumptive Use Input Files – StateCU Interaction 
 
StateCU provides the following information to the StateMod model: 

• Available water capacity information from the Structure File (*.str) for soil 
moisture volume. 

• Conveyance and on-farm application efficiencies from the Irrigation 
Parameter File (*.ipy) for the on-farm water balance. 

• Monthly irrigation water requirement from the Net Irrigation Requirement 
File (*.rcr, *.ddc) for the calculated demands. 

 
Variable Efficiency Approach 
 
Although efficiencies are used to calculate headgate demands based on crop 
irrigation requirements, there is not always enough water to meet full headgate 
demands.  When ditches are “water short”, irrigators generally are more efficient 
in their practices; therefore less water (as a percentage of diversion) returns to 
the river.   
 
StateMod has the option to use the “variable efficiency” approach for agricultural 
demands.  Diverted water is compared each time-step to CIR and efficiencies are 
allowed to vary up to a maximum defined by the user.  CIR values are estimated 
using StateCU and read directly by StateMod. 
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Reservoir Station File (*.res) 
•  Lists all the physical information about reservoirs; including name, ID, 

area/capacity table, evaporation pattern, accounts, initial and maximum 
volume. 

• Inland Lakes aggregated together into one lake; operated as one. 
• Reservoir accounts used 

to separate ownership in 
the reservoir; operating 
rules can tie water rights 
and releases to a specific 
account. 
 

 
 
 
 
 
 
 
Evaporation File (*.eva) 
• Represents monthly net evaporation rates in feet, if gross evaporation is used, 

a precipitation file must also be created and included in the response file.  
• Values based on average USBR evaporation on Inland Lakes. 
• Can provide monthly time series or average annual. 
• Define evaporation pattern in the reservoir station file (*.res). 
• StateMod estimates the surface area of the reservoir each month based on an 

interpolation of the area/capacity table, and multiplies the surface area by the 
monthly rate to determine evaporation. 

 

 
 

 
 
 
 

Made in 
StateDMI 

Made in 
Text Editor 
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Reservoir Right File (*.rer) 
• Lists reservoir storage rights and associated acre-feet amounts  
• Set accounts to receive water stored under a storage right. 
• Water right format designated by yyyy.mmdd  

 

 
 

Historical Reservoir Contents File & Reservoir Target File (*.eom &*.tar) 
•  Time series of 

historical end-of-
month contents or 
capacity targets in 
acre-feet.  

• Daily historical EOM 
contents available 
from USBR, aggregated 
to monthly. 

• Historical contents 
used for historical 
calibration scenarios, 
targets (generally set 
to capacity) used in 
simulation scenarios. 
 

 
 
 

Made in 
StateDMI 

Made in 
TSTool 
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Additional Input Files 
 
The input files above are those generally used to represent a majority of the 
dynamic operations in the river basin.  There are additional input files associated 
with this model that follow the general file setup (i.e. files ending in “s” are 
structure files, files ending in “r” are rights files). The following should be noted 
about the development of these input file groups: 
 
Instream Flow Files (*.ifs, *.ifr, *.ifa) 

• Instream flows, or non-consumptive instream demands, were used to 
simulate the downstream call in the model.  

• North Platte Irrigation Ditch, with an 1884 right of 201 cfs, was included as 
the downstream call.  

• Additional instream flow structures can be implemented to simulate 
downstream demands for future scenarios. 

 
Well Files (*.wes, *.wer, *.weh/*.wem) 

• Structures with supplemental pumping and structures with ground water 
only demands are both included in the well files. 

• Ground water only structures are designated with “NE_GW” followed by 
the URF zone. 

• Well depletions are designated in the depletion location file (*_GW.rtn), 
which is similar to the accretion return flow location file discussed above. 

• Well right file reflects each well in each URF, including its capacity, an on-
date corresponding to the year the well first irrigated, and a senior priority. 
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WWUM Model Integration Point: 

• The depletion location file (*_GW.rtn) is a table used to set depletion 
locations and timing. This information was obtained from the WWUM GW 
Model and input directly into the StateMod model. This integration allows 
the SW model to deplete the river at a similar location with similar timing 
as experienced by the GW Model. 

• Historical pumping is input into the SW model and reflects the calibrated 
pumping developed in the StateCU analysis.  Metered pumping, as 
provided by the NPNRD, is aggregated by URF and input into the model 
reflecting the pumping demands for recent years. 

 
See the StateMod Documentation and WWUM Water Resources Model User’s 
Manual for more information on the format, content, and development of these 
files. 
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Operating Rules 
 
Any operations in the model more complex than a direct right diversion or 
pumping to meet an irrigation demand must be simulated using operating rules.  
StateMod operating rules direct water to be diverted or transferred from a Source 
to a Destination with a particular Delivery Method.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Operating Rules most commonly used in the WWUM SW Model: 
 

• Type 3 – a release from storage directly to a carrier (a ditch or canal as 
opposed to the river), for delivery to a demand structure.  Typically, the 
reservoir supply is supplemental, and its release is given an administration 
number junior to direct flow rights at the destination structure.  A release is 
made only if demand at the demand structure is not satisfied after direct 
flow rights have diverted.  In the WWUM Model, the Type 3 operating rule 
is used to release water from the Inland Lakes reservoir system to the 
Pathfinder Irrigation District demands downstream of the reservoirs. 
 

Reservoir 

Carrier  
Ditch 

River Diversion Rules: 
Fill Reservoir via Carrier Ditch 
under the reservoir right. 
  Source: Reservoir Water Right 
  Carrier: Carrier Ditch 
  Destination: Reservoir 
  Rule No.: Type 11 or 45 
  Priority: Set to Reservoir Right 
 
Divert for irrigation at URF 
Irrig. Demand via Carrier Ditch 
under direct right. 
  Source: Ditch Water Right 
  Carrier: 0400524 
  Destination: URF Irrigation  
    Demand 
  Rule No.: Type 11 or 45 
  Priority: Set to Direct Right 

Release Operating Rules: 
Release from Reservoir to  
  URF Irrig. Demand  
Source: Reservoir 
Destination: URF Irrigation 
Demand 
Rule No.: Type 3 via pipeline 
Priority: Junior to Direct Right 
 

URF 
Irrigation 
Demand 
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• Type 11 – a direct flow diversion to demand structure or reservoir through 
an intervening carrier.  It uses the administration number and decreed 
amount of the direct flow right associated with the carrier, regardless of 
the administration number assigned to the operating right itself.  In the 
WWUM Model, the Type 11 operating right is used to carrier a direct flow 
diversion to a URF-based demand structures.   
 

• Type 45 – Type 45 operates the same as Type 11, allowing a direct flow 
diversion to demand structure or reservoir through an intervening carrier, 
however it allows the carrier loss (e.g. “Carriage Loss Agreement”) to be 
defined in the operating rule.  It uses the administration number and 
decreed amount of the direct flow right associated with the carrier, 
regardless of the administration number assigned to the operating right 
itself.  In the WWUM Model, the Type 45 operating right is used both as a 
direct flow diversion to URF-based demand structures, and as a direct flow 
diversion to the Inland Lakes reservoir system.   
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• Many variables and flags are available for each operating rule depending on the operating rule type.  Refer to 
Section 4.13 in the StateMod Documentation for discussion on the operating rule variables. 

• Use Decision Trees from the StateMod Documentation to assist with operating rule selection and understanding. 
 
 

STATEMOD OPERATING RULES DECISION TREE 
Operating Rule Types Based on Source Reservoir 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Delivery via 
the River by 
Exchange 

Delivery 
via the 
River 

 

Bookover 
Delivery via 

Carrier 

Source - Reservoir 

Destination 
Diversion (D) or Reservoir (R) - 

TYPE 3 
(D) or (R) With Reuse Plan – 

TYPE 32 

Destination 
Diversion (D) - TYPE 4 
Reservoir (R) - TYPE 5 

Carrier (C) - TYPE 7 
(D), (R), or (C) With Reuse 

Plan – TYPE 33 

Destination 
Reservoir Accounts - TYPE 6 
If Limited by OOP Diversion 

- TYPE 8 
With Reuse Plan or OOP Plan 

Destination – TYPE 34 

Destination 
Instream Flow - TYPE 1 

Diversion (D) or Reservoir (R) - TYPE 2 
(D) or (R) With Reuse Plan – TYPE 32 

Reservoir Target- TYPE 9 
Replacement Reservoir Beneficiaries - 

TYPE 10 
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STATEMOD OPERATING RULES DECISION TREE 
Operating Rule Types Based on Source Direct Flow Right 

 
 
  

Pro-Rata Percentage of 
Diversion Amount or 
Depletion Amount of 

Right 
Total (100%) 

Amount of Right 

Source – Direct Flow Right 

Destination 
Carrier (C) to Diversion or Reservoir – TYPE 11 

(C) With Loss – TYPE 45 
(C) Constrained by Source Ditch Demand – TYPE 14 

Diversion or Reservoir by Exchange from Source 
Structure With Reuse – TYPE 31 

Alternate Point of Diversion - TYPE 39 
Seasonal Meadow Right - TYPE 36 

Destination 
Instream Flow (Interruptible Supply) - TYPE 15 

Diversion or With Remainder of Direct Flow Right Used 
at Source Structure - Direct Delivery - TYPE 24 

  - Delivery by Exchange - TYPE 25 
Reservoir With No Other Use of Direct Flow Right 

(Diversion Only, Not Depletion) - TYPE 16 
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Inflow Hydrology  
 
StateMod operates based on Natural Flows (a.k.a. Baseflows), which ideally would 
flow in the river before man’s influence.  The WWUM Model begins at Whalen 
Dam in Wyoming; therefore Natural Flow for this model is a combination of 
historical gaged inflows and natural flow “gains” based on precipitation recharge. 
 

• Historical streamflow gage records were used as Natural Flows for major 
tributaries on the river (i.e. not drains or tributaries with flow generated 
primarily from return flows.  

o North Platte River below Guernsey Reservoir, WY 
o Laramie River, WY 
o Rawhide Creek, WY 
o Pumpkin Creek, NE 

 
• Overland inflows were estimated by CropSim as the portion of the 

historical precipitation that is not recharged and reaches rivers and 
tributaries via surface runoff.   
 

• Subsurface inflows were estimated using the WWUM GW Model, whereby 
precipitation recharge is lagged back to rivers and tributaries and enters the 
model as natural flow “gains”. 

 
The time series of these Natural Flows formatted using TSTool and input into the 
model using the Natural Flow Data File (*.xbm) 
 
WWUM Model Integration Point: 

• Natural Inflows are usually generated within the StateMod program; 
instead, this information was developed using WWUM Model applications 
and input directly into the StateMod Model.  
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Running StateMod 
 
StateMod is a FORTRAN based executable with a separate graphical user interface 
(GUI) that can be used to view and edit input files.  An existing StateMod scenario 
must exist for use with the GUI; the GUI cannot be used to create a new scenario 
“from scratch”.  Viewing existing model information through the GUI can be 
helpful, as information from several files can be viewed from single screen. 
 

 
 
Note that edits made through the GUI remove the data-centered “transparency” 
inherent in the use of command files to create model input.  Changes made to 
model inputs through the StateMod GUI are not “stamped” in the header of the 
associated input files. Therefore if command files are later used to update the 
model input, for example to extend the study period, revisions made through the 
GUI will not be reflected. 
 

The StateMod Executable, GUI, and Documentation are available for download 
from the Colorado Decision Support System website (cdss.state.co.us) 
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Tip:  Changes made through the StateMod GUI should be tracked and 
documented.  As the changes are determined to be appropriate and 
“permanent”, the command files should be revised to reflect the revisions. 
 
The StateMod executable can be run through the StateMod GUI which will 
automatically enable an MS-DOS command window.  If the GUI is not used, the 
user will need to open an MS-DOS window and navigate to the StateMod 
subdirectory where the scenario input files are saved.  The StateMod executable 
should be saved to that 
subdirectory. 
 
In the DOS Window, Type 
“StateMod scenario name” 
where the scenario name is 
defined by the name of the 
response file (*.rsp).  The 
Scenario Name tells the 
model to read the input files 
listed in the *.rsp file.  Once 
the scenario is loaded, the 
following options are 
available: 
 
Data Check Mode 
 
Enter “4” to perform a Data Check of the model input files.  StateMod will run 
through the input files making sure they are complete and without errors.  If 
successful, review the Check File (*.chk).  If unsuccessful, review errors shown in 
the Log File (*.log).  The following output files are provided by the Data Check 
option.  These files, the Check File, and the Log File are written to the StateMod 
subdirectory that contains the *.rsp file. 
 

• Natural Flow File (*.xcb) • Input Summary File (*.xtb) 
• Direct Demand File (*.xcd) • Water Rights List File  
• Instream Demand File (*.xci) • Log File (*.log) 
• Well Demand File (*.xcw) • Check File (*.chk) 
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Note that all the output files associated with the Data Check options will have the 
same prefix as the response file. Section 5 of the StateMod Documentation 
provides information on all of the output files produced by Data Check and other 
Modeling Options. 
 
Tip: Document any issues identified in the input files, and modify command files 
as necessary to address errors.  Note that following the command-driven process 
where input files “build” on each other is the best way to minimize issues.  Note 
that warnings do not necessarily indicate serious issues, but should be reviewed 
and documented.  For example, a warning will be generated if a return flow 
location for a structure is to a different tributary. 
 
Simulation 
 
Enter “2” to perform a Simulation of the model.  StateMod will show the progress 
of the simulation in the DOS window.  Option 3 automatically creates standard 
output reports discussed in the next section.  To simulate without reports, option 
8 can be selected. 
 
The model simulation will end 
with a “Successful 
Termination” message.  Be 
sure to review the *.log file for 
warnings and errors identified 
during the simulation.  
Additional reports are 
available by selecting option 3, 
as discussed in Section 5 of the 
StateMod Documentation and 
shown. 
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StateMod Model Output Files 
 
Several output files are available from StateMod, as summarized in Section 5 in 
the StateMod Documentation.  
 
Binary Files (*.b*) are more compact in size 
and accessed by TSTool to review output 
data.  Information (columns) summarized 
in output are individually available for each 
structure in the model.  Binary files allow 
for ease of comparison, graphing and 
export capabilities. 

 
Standard Output Reports: 
• Diversion Output File (*.xdd) describes diversion and streamflow data at all 

river nodes. The report summarizes the structure demand, supply (from the 
river, carrier, storage, etc.), shortages, non-consumed returns and a hydrologic 
station balance of the inflow and outflow of the river at the structure location 
for each month of the study period. Available Flow (Column 29) represents the 
amount of physical flow at the node location that is available for diversion by a 
junior water right after all of the other model priorities have been simulated. 

• Reservoir Output File (*.xre) describes diversion, release, storage and 
streamflow data at reservoir nodes.  The report summarizes the reservoir 
contents, supply (from the river or carrier), releases, evaporation, seepage, 
and a hydrologic station balance of the inflow and outflow of the river at the 
reservoir location for each month of the study period. 

• Operating Rule Information File (*.xop) describes the activity associated with 
each operating rule.  The report is a tabular summary of the amount of water 
simulated by each operating rule and summarizes the operating rule 
parameters. TSTool has been recently enhanced to read the Operating Rule 
Information File output, similar to accessing the binary file information.
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Diversion Output File (*.xdd) 
 

 



37 
 

Reservoir Output File (*.xre) 

 

 
 
 
 



38 
 

Operating Rule Information File (*.xop) 
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Calibration Results 
 
Calibration is the process of simulating the river basin under historical conditions 
and adjusting specific parameters to achieve agreement between gaged and 
simulated values of streamflow gages, reservoir levels, and diversions. Calibration 
of the WWUM Model was constrained due to the WWUM Model Integration 
components. 
 

• Canal efficiencies 
• Storage and release operations for the Inland Reservoir System 
• Operational capacity and priority of carriers 
• Locations were overland inflows accrued 
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Calibration results for all gages, diversions, and reservoirs are provided on the CD 

in the back of the WWUM Water Resources Model User’s Manual. 
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Discussion Topics and Future Scenarios 
 

• Natural Flow vs. Storage Flow 
 

• Surface Water “Call” and Use of Contract Water 
 

• “What-if” Scenarios: 
 

o Change in Municipal Pumping 
 

o Increased/Decreased “Natural Flow” 
 

o Change in Efficiencies or Operations 
 

o Additional Downstream Demands 
 

o Augmentation/Recharge 
 

o Allocations 
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