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Exercise #8 -  Creating a Continuous VO Route 
Wetland Model  
 

In this exercise, we will create a VO model for the wetland shown below. It has one (1) contributing rural 

catchment.  

This exercise will mainly focus on building a continuous VO model, running the simulation, and analyzing 

the results. You should be familiar with the VO continuous workflow after completing this exercise. 

 

 

1. Open VO and create a new Continuous Otthymo project 
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2. Add Background 

It’s good to have a watershed layout to reference when creating the model schematic. VO has the 

ability to add a picture in the background of the Schematic view. A picture is provided for this 

exercise in the training package. 

To set the background: right-click the Schematic viewport > Background > Change Background… 

Navigate to the data folder and open the Map image. Move the picture around to put it in the 

center. Practice moving the background by using the mouse. Try zooming in and out by scrolling the 

wheel.  

 

3. Create NasHyd for the rural sub-catchment (1)  

Select a NasHyd glyph in the Tool Box and drag it into the desire location (somewhere in the sub-

catchment). A new NasHyd will be created in the given location with all default parameters.  
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Edit the parameters for your specific catchment. NasHyd parameter descriptions and values can be 

found in the table below.  

Parameter Description Value 

Area (ha) 
Drainage area calculated using 

topography and watercourse layers 
17.24  

CN Curve number used for SCS 74 

IA (mm) Pervious Area Depression Storage 7 

Inter Event 
Time (hr) 

Minimum amount of time without 
precipitation required to define a new 

event 
4 

N Number of linear reservoirs 3 

TP (hr) Time to peak 0.44 

Land Cover General description of vegetation Grass Land 

K 
K = GI /Pan Evaporation - Growth index of 

a crop / Pan Evaporation. Used to 
estimate potential evapotranspiration. 

1.2 

VEGK3 
ET opportunity coefficient - used to 

calculate ET from soil 
5.84 

Soil Texture 
Description of soil base on relative content 

of sand, silt, clay particles 
Silty Clay Loam 

Total 
Porosity 

Fraction of soil that is made up of spaces 
between particles 

0.471 

Field 
Capacity 

Soil moisture held in soil after excess 
water has drained away 

0.342 

Wilting 
Point 

Moisture left in dry soil that is not 
accessible to plants, causing them to wilt 

0.210 

Saturated K 
(mm/day) 

Hydraulic conductivity of the soil when 
saturated, represents the ease at which 

moisture can move through a soil in which 
all easily drained pore spec is filled with 

liquid 

24.384 
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4. Create a Route Wetland Downstream of Catchment 1 

To create a RouteWetland, select RouteWetland in the tool box and drag it to the Schematic 

viewport. Place it over the wetland area that it will simulate. Move other commands if necessary to 

allow a neat distribution.  

 

 

Edit the parameters that are specific to the wetland. RouteWetland parameter descriptions and 

values can be found in the tables below. 

 

Category Parameter Description Value 

Storage Area -
Geometry 

Initial Water 
Depth (m) 

Water depth in the wetland at 
beginning of monitoring 

period or the typical normal 
water level. 

0.553  

Bottom 
Elevation (m) 

The bottom elevation from a 
known datum. Elevation at the 

lowest point in the wetland. 
145.90 

Depth-Area 
Curve 

(m & m2) 

Depth area curve for the 
entire wetland (dry and wet 

areas) starting from the 
bottom of the wetland. 

Storage will be calculated 
using the Trapezoidal Rule. 

 

Added Later 
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Category Parameter Description Value 

Storage Area - Soil 

Soil 
Thickness 

(m) 

Thickness of the soil layer 
constraining movement 

between surface and 
groundwater. 

1.5  

Hydraulic 
Conductivity 

(mm/day) 

Saturated hydraulic 
conductivity for soils in areas 
with ponded water, represent 

the ease at which moisture 
can move through a soil in 

which all easily drained pore 
spec is filled with liquid. 

788 

Fringe Area 

Soil Texture 
The soil type for the 

underlying soils. 
Sandy Loam 

Total 
Porosity 
(unitless) 

Fraction of soil that is made up 
of spaces (pores) between 

particles. 
0.453 

Field 
Capacity 
(unitless) 

Water that remains in the soil 
once the excess moisture has 

drained away and the drainage 
rate has decreased. 

0.190 

Wilting Point 
(unitless) 

Point at which water 
remaining in the soil is not 
accessible to plant roots. 

0.085 

Saturated 
Hydraulic 

Conductivity  
(mm/day) 

Hydraulic conductivity of the 
soil in dry areas when 

saturated. Represents the 
ease at which moisture can 
move through a soil layer 

when the pore space is filled 
with liquid. 

262.128 

CN Value 
Curve Number for the fringe 

area surrounding the wetland. 
78 

Initial 
Abstraction 

(mm) 

Storm depth at which runoff 
begins for a pervious area. 

8 
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Category Parameter Description Value 

Evapotranspiration 

Land Cover 
The appropriate land use 

for the area. 
Grass Land 

GI/PAN 
Growth Index of a Crop / 

Pan Evaporation 
1.2 

VEGK3 
ET opportunity 

coefficient. Used to 
calculate ET from the soil. 

5.84 

Outlet 

Type 
Discharge curve of the 

wetland. 
Stage Discharge Curve 

Discharge 
Curve 

(m & m3/s) 

Depth discharge curve for 
the wetland, depth is 

defined from the bottom 
elevation of the wetland. 

Added Later 

 

5. Connect the NasHyd to the Downstream Route Wetland 

Select the NasHyd glyph. While holding left-click, drag a connector from the NasHyd to the center of 

the Route Wetland glyph. The model should now look like the one below.   

 
 

6. Enter the Continuous Monitoring Data 

Open the Project Manager window, right-click Rain Data, and select Add… to open the Resource 

Library. The precipitation, temperature, evapotranspiration, and groundwater data can be added to 

the model. This will be done in steps 6a to 6d. 

 



Exercise #8 - Creating a Continuous VO Route Wetland Model 

Page 7 of 19 
*Don’t forget to save your work* 

 

 

 

First create a new Top Group and name it “Exercise 4”. 
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While selecting the Exercise 4 folder, complete the following steps: 

a. Enter Rain Gauge Data 

Add and name a new Rain Gauge by clicking the Rain Gauge button under the Library tab, then 

select the Read In button to add precipitation data. 

Select Browse… and navigate to the Exercise#4 Data folder. Open the file titled 

Hourly_Precip_Filled.csv and click OK. 

 

Select the Add to Model button, select Add to New Rain Group with Name and title the rain 

group “Precipitation”. Select OK. 
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b. Enter Temperate Gauge Data 

Select the Continuous tab and follow the same procedure in the Resource Library to add the 

daily maximum and minimum temperature data. The file is named temp_daily_max_min.csv.  

Note: You can also drag the temperature file from the Library Explorer and drop it on top of the 

Temperature Data section within the Project Manager window.  
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c. Enter Evaporation Gauge Data 

Follow the same procedure in the Resource Library to add the evaporation data. The file is 

named PET_Hargreaves.csv. Evaporation data should be in daily increments. 

 

d. Enter Groundwater Data 

Follow the same procedure in the Resource Library to add the groundwater elevation data. The 

file is named GW40-1m-2013.csv. Groundwater elevation data should be in hourly increments. 

Note: To save time, this tutorial will only analyze the year 2013 data. However, data for years 

2014 and 2015 are also available in the data folder for the user. 
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7. Edit the Route Wetland Stage-Area and Stage-Discharge Curves 

You must define the Depth-Area curve for the wetland. Return to the Schematic viewport and 

select the Route Wetland glyph. In the Properties window, go to the Storage Area Geometry 

group and select the expansion box next to Depth-Area Curve to open the Storage Curve Editor. 

 

Depth-area data can be copied and pasted input into the Storage Curve Editor from an excel 

file. Navigate to the data folder and open the file SL22 Rating Curves.xlsx. Copy the numerical 

depth-area data and paste it into the Storage-Curve Editor. Click OK. 
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After selecting the Route Wetland glyph, go to the Properties window select the expansion box 

within the Outlet group. The Discharge Curve Editor will open. Similar to the depth-area data, 

the data can be copied and pasted in from the SL 22 Rating Curves.xlsx file. 

 

Click OK. 

8. Run the Model 

Click the Run button located in the Simulation tab to open the Batch Run - Scenario window. 

Add a run and define the Precipitation, Temperature, Evaporation, and Groundwater data used 

in the model. The Starting Date and End Date should automatically populate. Click Run to begin 

the simulation. 

Note: If you are running a model with multiple years of data, the groundwater ID for the 

wetland must be changed in the Properties table. Additionally, the Starting  Date and Ending 

Date would have to be entered when running the simulation. 
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Click OK. The results for the simulation have been generated and can now be viewed. 

7. View the Results 

To view the results, one or more of the glyphs needs to be selected first. Select the Route Wetland 

located at the watershed outlet. 

Notice that after selecting the glyph, the Plot Results tool is enabled. All of the buttons within the 

Simulation ribbon are used to view results in different formats. 

 

a. Select the NasHyd glyph and use the Hydrograph tool. A hydrograph graph is displayed with the 

rain fall data. 

 

 
 

b. Select the wetland glyph and use the Plot Results tool. This gives a variety of outputs and 

variables that can be viewed. The time interval for the results can also be specified. Average 

daily, weekly, monthly and yearly time steps can be displayed. Under the Variables drop down 

menu, select Storage Depth. Under the Interval drop down menu, select Average Weekly. Right 
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click the display window and select Show Point Values to see the exact date, time, and storage 

depth for the wetland. 

 

 
 

The same procedure can be performed to view the dynamic fringe area, storage volume, inflow, 

rainfall, and other model outputs. 

 

c. The Scenario Comparison button gives a summary of the wetland water balance. Select the 

Route Wetland command in the Scenario Comparison window. Click the Water Balance tab to 

display water balance results in annual, seasonal, monthly, or user-defined time periods. 
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In the Time Series - Scenario Comparison window, many different variables can be graphed and 

compared for all scenarios in the project manager. The scenario statistics are displayed at the 

bottom of the graph. The graph window axis can be adjusted, and colors can be edited. Statistics 

will be automatically recalculated with the adjusted window. 

 
 

d. Right-click the wetland glyph, click Has Gauge Here, and then select the Plot Calibration button.  

Select Add… under the Observed Data window and navigate to the SL22 - 2013.csv file within the 

data folder. Click open and then drag the file from the Observed Data window into the adjacent 

window to the right. Set the Observed Data Type to Water Level, set the Hyetograph/Rainfall to the 

rain gauge data that was imported in step 6, and select View. 

 

 
 

1 

2 
3 4 5 
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The groundwater, measured, and modeled data are displayed on the same graph. Maximum water 

levels and total volumes are shown in the Time Series Summary. A percent difference value is 

provided to quantify results. 

 

 
 

The Statistics tab provides the coefficient of determination, the Nash Sutcliffe Efficiency (NSE), and 

percent difference values. 
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The data can also be displayed in average daily, weekly, and monthly time intervals. 

 

The graph window axis can be adjusted, and colors can be edited. Statistics will be automatically 

recalculated with the adjusted window. 

8. Save and Close Project 

Save the model by selecting File > Save Project. This will save all the runs, scenarios, and input data 

used in the model. Close the program. 

9. Discussion 

This model only used one year of data. There are two additional years of climate, monitoring, and 

groundwater data available for the user in the Data folder. The user is capable of putting in several 

years of data all at once and comparing multiple scenarios with different parameters. This is 

particularly helpful for modelling post-development scenarios, setting targets for stormwater 

management mitigation, and comparing the results. 

The following figures shows a scenario comparison for 16 years of data. It includes the existing 

conditions, post-development, and post-mitigation scenarios for the same wetland that was used in 

this tutorial. Statistics are provided at the bottom. 
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The wetland water balance for pre-development, post-development, and mitigation scenarios. Can 

also be used to display data simultaneously. 
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Finally, the user can create multiple scenarios for plot calibration. Try duplicating the existing model 

that was built and adjusting the parameters. Then run the plot calibration tool and compare the 

results of the original model.  

Generally measured values in the field are not changed (soil properties, drainage areas, pool 

volumes, etc.). Calculated values (i.e. CN, IA, N, etc.) have more room for discrepancy and can be 

adjusted within reason to calibrate the model. Computer based optimization methods are typically 

used to perform a sensitivity analysis that determines which parameters are the most effective in 

calibration. However, the user can still modify the parameters manually and achieve a satisfactory 

calibration. 

 

 

 

 

 

 


