2009 New Mexico Southeast Regional Science Olympiad

Compute This! (Division B)
Background

Nationally, USGS surface-water data includes more than 850,000 station years of time-series data that describe stream levels, streamflow (discharge), reservoir and lake levels, surface-water quality, and rainfall.

Streamflow (also known as discharge) is the volume of water flowing past a given point in the stream in a given period of time. Streamflow is reported as cubic feet per second (ft3/s). Streamflow values are better indicators than gage height of conditions along the whole river. Measurements of streamflow are made about every six weeks by USGS personnel; they wade into the stream to make the measurement or do so from a boat, bridge, or cableway over the stream.

Graphical Problem

The U.S. Geological Survey (USGS) maintains records of streamflow.  On the USGS web site, there is data from the Carlsbad Main Canal (Site: 08403500) that occurred since 1938.  The average annual discharge for the Carlsbad Main Canal between 1940 and 2007 is 105.34 cubic feet per second.
In Microsoft Excel, please construct a Column Chart to illustrate the streamflow for the 6 years that between 1990 and  2004 that are below the average of the Carlsbad Main Canal.  The Y axis of your chart should represent the Discharge, (in cubic feet per second) that is mentioned in the USGS Surface-Water Annual Statistics for the Nation.  The X axis of your chart should show the Year that each of the six readings occurred.   

Please place an appropriate title above your chart, and be sure to label both the X and Y axes per the instructions in the paragraph above.  

Short Answer Questions

In Microsoft Word, please provide the answer and associated URL for each of the following questions.  Once again, official USGS web sites should be used as the source for your answers.  Please note that several questions require two separate answers, and that complete sentences are NOT required in your response.  

1. What is Gage height and how is it determined. (10 Points)  
2. What is the latitude (degrees North) and longitude (degrees East) of the Las Cruces Arroyo near Las Cruces, NM Hydrologic Unit.  (5 Points each)  

3. How many surface water sites in USA that have annual statistics? Real-time data? (5 points each) 

4. What is the name of the closet The New Mexico Water Science Center Field office to the Carlsbad Main Head? What is the Address of that office?  (5 points each). 

5. What is the definition of Drought (10 points)

General Instructions

1. Please place your school name and team number at the top of your Excel and Word files.

2. Please name your files (school name).xls and (school name).doc and save as instructed.  

3. Save your work regularly throughout the event.

4. Your Excel file should include both a spreadsheet data table and a Column Chart as described above.

5. Your Word file needs to include only the answers and URLs for each of the five questions.

6. Reference materials and calculators are not permitted. You may use blank scrap paper to organize your work.

7. This is a two-person event.  Absolutely no external communication with others (e-mail, chat, or other).

8. Please raise your hand if you have a technical problem or question on the event.

9. Please speak in a low tone with your partner.  Let’s keep the noise level down.

10. When you are done, please save your files and hand in your signed questions sheet.  

HAVE FUN AND GOOD LUCK!

2009 New Mexico Southeast Regional Science Olympiad

Compute This! (Division B)
SCHOOL NAME _________________________________________  TEAM NUMBER _______

STUDENT SIGNATURES

1. _______________________________________________






2. _______________________________________________

(Do Not Write Below This Line)

(Event Supervisor Use Only)

  PLACE __________

Completeness & Accuracy of Quantitative Data Collected
(20 Points Max)

______

Specific Years of Below Average Discharge
_____ (10 Points)


Average Annual Discharge (in Cubic feet)
_____ (10 Points)

Completeness, Accuracy, and Format of Graphical Data
(30 Points Max)

______


Column Chart Format



_____ (5 Points)


Title Above Graph



_____ (5 Points)


X Axis Labeled




_____ (5 Points)


Y Axis Labeled




_____ (5 Points)


At Least One Column Plotted


_____ (5 Points)


Exactly Six Columns Plotted


_____ (5 Points)

Answers and URL’s for Short Answer Questions

(50 Points Max)

______


1.  Define Gage Height



_____ (10 Points)


2.   Latitude & Longitude 
 

_____ (10 Points – 5x2)


3.   Sites with Annual Statistics, Real-time
_____ (10 Points – 5x2)

4.   Name and Address of Field Office

_____ (10 Points – 5x2)


5.   Define Dought



_____ (10 Points)










TOTAL SCORE

______

TIE BREAKER:   [  ] Short Answer Questions    [  ] Quantitative Data Collected   [  ] Overall Graphical Quality
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Quantitative Data Collection (20 Points)

YEAR

MAX WAVE HEIGHT 


1946


35.0 m

1952


18.4 m






(2 Points Each, 20 Points Total)

1957


22.8 m

1960


25.0 m


1964


  6.3 m


Graphical Presentation (30 Points)

Column Chart Format


(5 Points)

Title Above Graph



(5 Points)

X Axis Labeled



(5 Points)

Y Axis Labeled



(5 Points)

At Least One Column Plotted

(5 Points)

Exactly Five Columns Plotted

(5 Points)

Short Answer Questions (40 Points)

(1)   Gage height refers to the elevation of the water surface   

(5 Points Each)

http://nwis.waterdata.usgs.gov/tutorial/interpreting.html
(2)   Latitude 32°18'55",   Longitude 106°45'00"  

(5 Points Each)

http://waterdata.usgs.gov/nwis/inventory/?site_no=08363600&amp;
(3)   23,350 Annual, 8,753 real-time

(5 Points Each)
http://waterdata.usgs.gov/nwis/sw
(4)   Carlsbad Field Headquarters, 114 South Halagueno Street, Room 101, Federal Building
Carlsbad, NM   88220-5738


(5 Points Each)

http://nm.water.usgs.gov/about/officelocations.html
(5)   Extended periods of moisture deficit over a sizeable area sufficient to have an adverse effect on vegetation, animals, or man.
(5 Points Each)

http://www.usgs.gov/science/science.php?term=284






