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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   No
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  18
Number of Shots:  41 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Sheela Katuwal: We developed a user-friendly online tool that can be used by drainage water management professional to accurately estimate drainage volume across flow conditions and sizes of water control structures.  

What are the most recent developments in your field of research?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What are the current experimental challenges?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What significant findings have you established in your field?
1.5. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

What research gap are you addressing with your protocol?
1.6. Andrew J. Craig: As more edge-of-field and drainage water management conservation practices are designed and implemented, we are attempting to harmonize this data to make comparisons and track performance of these practices. 

What advantage does your protocol offer compared to other techniques?
1.7. Andrew W.  Rupiper: Our protocol provides an easy-to-use online tool that should allow other researchers to quickly understand the flow regime and how to calculate the flow rate in their system.
How will your findings advance research in your field?
1.8. Andrew W. Rupiper: Our findings will improve our ability to understand the performance of systems that require monitoring of flow. This work will also improve tracking loss of nutrients in drainage water.
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. Andrew J. Craig: Our results provide a uniform method for monitoring drainage flows by researchers and agencies. Future efforts will include different sizes and configurations of control structures to ensure the accuracy of the tool across applications.


Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.1. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.2. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Setting Up the Drainage Control Structure for a Calibration Experiment 
Demonstrator: Andrew J. Rupiper 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, connect the inlet section of the control structure to the pump assembly, which consists of a pump, a flow meter, and the necessary pipes, fittings, and valves [1]. Then, connect the outlet section of the control structure to the drainage pipe [2].  
2.1.1. WIDE: Talent connecting the inlet section of the control structure to the pump assembly.  
2.1.2. Talent securing the connections between the outlet section of the control structure and the drainage pipe.  

2.2. Measure the top width and depth of the V-notch weir using a measuring tape [1], followed by the distance between the tracks where the stoplogs and V-notch weir fit in the drainage control structure [2].  
2.2.1. Talent measuring the top width of the V-notch weir.  
2.2.2. Talent using a measuring tape to measure the width between the tracks.  

2.3. Now, insert the stoplogs between the tracks one at a time [1].  Stack additional stoplogs above the existing ones in the control structure until the desired height is reached [2] and place the weir plate firmly above the top stoplog [3].    
2.3.1. Talent placing a stoplog into the track.  
2.3.2. Talent stacking more stoplogs above the existing ones.  

2.3.3. Talent positioning the weir plate on top of the highest stoplog.  

2.4. Now, measure the inner height of the control structure [1] and the distance between the top of the control structure and the top of the V-notch weir using a measuring tape [2-TXT].  
2.4.1. Talent measuring the inner height of the control structure.  
2.4.2. Talent measuring the distance between the top of the structure and the top of the V-notch weir.  TXT: Ensure that the zero-marking on the tape aligns with the edge of the structure

2.5. Calculate the height of the V-notch crest from the bottom of the control structure using the equation [1].  
2.5.1. SCREEN: Calculation of D3 showing the equation D3 = D1 – D2 – D.  

[bookmark: _Hlk162020732][bookmark: _Hlk162020892]Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20731203 

2.6. Then, firmly connect the manometer tube or stilling well to the control structure [1]. Affix a measuring tape to the outside wall of the control structure next to the manometer with the zero value corresponding to the base of the interior of the control structure [2].  
2.6.1. Talent securing the manometer tube to the structure.  
2.6.2. Talent aligning and fixing the measuring tape to the exterior of the structure.  

3. Measuring Flow Rates and Head  

Demonstrator: Andrew J. Rupiper 


3.1. Start the pump and allow water to fill the inlet chamber, ensuring that water flows through the weir [1].  Adjust the valve in the pump assembly to select a flow rate of approximately 151 to 251.5 gallons per minute liters per second, monitoring the display on the flow meter [2].  
3.1.1. Talent turning on the pump and water filling the chamber.  
3.1.2. Talent adjusting the flow rate valve.  

3.2. Allow the flow to stabilize for at least 3 minutes [1] and increase the flow rate if the head is less than 2 inches6 centimeters [2].  
3.2.1. Shot of display showing stabilized flow.  
3.2.2. Talent adjusting the valve to increase the flow rate.  

3.3. Once the flow is stable, record the flow rate reading from the flow meter [1]. Take 8 to 10 consecutive readings within 2 minutes and calculate the average flow rate [2].  
3.3.1. Talent noting down the flow rate from the flow meter display.  
3.3.2. SCREEN: Spreadsheet showing recorded flow rates and calculated average.  

3.4. Now, measure the height of water in the stilling well or manometer tube [1]. If the water level fluctuates, record the high and low readings over 30 seconds and determine the average height [2]. Then, calculate the head using the equation [3].  
3.4.1. Talent reading the water level in the stilling well.  
3.4.2. Talent entering data in a computer.  
3.4.3. SCREEN: Calculation of head (h) in a spreadsheet displaying the equation: h = D4 – D3.  

3.5. Increase the flow rate by approximately 15 to 20 gallons per minute1 to 1.3 liters per second and wait for it to stabilize to obtain the flow rate and corresponding head [1]. Increase the flow rate at least five more times until the water level reaches near the top of the V-notch [2].  
3.5.1. Talent adjusting the flow rate and waiting for stabilization.  
3.5.2. Shot of the water level near the top of the V-notch.

4. Developing the Weir Calibration Equation for Flows Contained Within the V-Notch  

Demonstrator: Screenshot videos are provided for this section 


4.1. Enter the values of the head and corresponding flow rates into an Excel spreadsheet [1].  
4.1.1. SCREEN: Excel spreadsheet displaying data entry for head and flow rate values.  

4.2. Plot the measured flow rates on the Y-axis and the measured head on the X-axis [1]. To fit a power function, Sselect the data range, then click Insert followed by Charts and Scatter [2].  To fit a power function, Rright-click on the data points in the chart and select Add Trendline followed by Power, Display Equation on Chart and Display R-squared Value on Chart [3].
4.2.1. SCREEN: Plotting the measured flow rates on the Y-axis and the measured head on the X-axis.  
4.2.2. SCREEN: Excel menu with Insert > Charts > Scatter being selected.  
4.2.3. SCREEN: Excel window showing the trendline options selected and the final graph with equation and R-squared value.


5. Weir Flow Equation Coefficients for Overtopping Flows Using Own Calibration Equation

Demonstrator: Screenshot videos are provided for this section 


5.1. Click the Weir Flow Equation Coefficients Calculator on the webpage [1]. Select the unit between Metric (SI) (metric S-I) and US Customary units using the radio buttons [2].  
5.1.1. SCREEN: Talent navigating to the provided webpage and clicking on the Weir Flow Equation Coefficients Calculator.  Video editor: Please highlight the webpage address https://www.ars.usda.gov/midwest-area/ames/nlae/docs/tools-available-from-nlae/ 
5.1.2. SCREEN: Selection of unit system using the radio buttons, showing Metric (SI) and US Customary units as options.  

5.2. In the Size of control structure section, keep the default selection of 6-inch (15-centimeter) as the user provides their own weir equation coefficients [1]. Click Yes in response to the prompt “Do you have your own calibration equation?” [2] and enter the values of parameters a and b corresponding to the equation for flows contained within the V-notch [3].  
5.2.1. SCREEN: Cursor hovering over the default selection of 6-inch (15-centimeter) in the Size of control structure section.  
5.2.2. SCREEN: Selecting Yes for “Do you have your own calibration equation?” 
5.2.3. SCREEN: Entering values for parameters a and b.  

5.3. Enter the values of the weir specifications in the Inputs section of the tool [1]. Retrieve the values of coefficients for overtopping flows from the Coefficients for V-notch weir equation table and the plot of flow rate against the head from the Results section of the tool [2].  
5.3.1. SCREEN: Entering weir specifications in the Inputs section.  
5.3.2. SCREEN: Displaying the table of Coefficients for V-notch weir equation and the plotting of flow rate vs. head in the Results section.  

6. Weir Flow Equation Coefficients for Flows Contained Within the V-Notch and Overtopping Flows Using the Tool

6.1. Open the tool as described earlier and select the unit and size of the control structure using the radio buttons [1]. Click No in response to “Do you have your own calibration equation?” [2].  
6.1.1. SCREEN: Selecting the unit and Size of control structure using radio buttons.  
6.1.2. SCREEN: Selecting No for “Do you have your own calibration equation?”.  

6.2. Enter the values of the weir specifications [1]. Retrieve the values of coefficients for flows with the V-notch weir and overtopping flows from the table [2] and the plot of flow rate vs. (versus) flow depth relative to the V-notch crest in the Results section of the tool [3].  
6.2.1. SCREEN: Entering weir specifications in the Inputs section.  
6.2.2. SCREEN: Displaying the table and copying the data  for values of coefficients for flows with the V-notch weir and overtopping flows.
6.2.3. SCREEN: Plotting flow rate vs. flow depth relative to the V-notch crest in the Results section.

1.10.1. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 81.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Representative Results 
7.1. The calibration of a stainless-steel 45-degree V-notch weir in 15 , 20 and 30 centimeters Agri Drain control structures demonstrated that flow rates within the V-notch could be estimated with high accuracy using a dedicated weir equation with root mean square error less than 0.20 liters per second and percentage bias less than 1 [1].  
7.1.1. LAB MEDIA: Figure 9A-C. Video editor: Highlight the blue data points and line graph  

7.2. The estimated flow rates for overtopping flows, using weir equation coefficients from the Weir Flow Equation Coefficient Calculator tool, were similar to the measured values [1].  
7.2.1. LAB MEDIA: Figure 9A-C. Video editor: Highlight the yellow data points and line graph .
8. Discussion
8.1. The weir coefficients provided by the tool are valid only for a V-notch weir in a two-chamber control structure or for a weir present in the inlet chamber of a control structure with more than two chambers [1].
8.1.1. LAB MEDIA: Figure_811.tif (Figure uploaded using the file uploader site provided)
8.2. Use of weir coefficients provided by the tool for a downstream weir in a multiple-chambered control structure may result in incorrect flow rates at high heads because of increased flow velocities [1].
8.2.1. LAB MEDIA: 67971_screenshot_7.mp4
8.3. However, if a flow dampening structure is present before the downstream weir, the weir equation coefficients provided by the tool are still valid [1]. 
8.3.1. LAB MEDIA: Figure_831.tif (Figure uploaded using the file uploader site provided)
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