ESCI 211:  Last Class Discussion (11/15):  

How will Yellowstone be affected by global climate change?

Your task is to answer these questions:  

· What have been the long-term trends in temperature, precipitation, discharge, and peak discharge in the Yellowstone region? 

· How do recent records compare with drought periods in the 1930s and 1950s?

· Is snowmelt starting earlier in the season in recent years?

You will examine current climate data and stream discharge data in the GYE and compare them to long term trends.  There will be six groups (2 groups/lab).

	
	Weather station
	Stream station
	Climate region

	Group 1
	Snake River 
	Pacific Creek at Moran
	Wyoming

	Group 2
	Lake Yellowstone 
	Yellowstone River at outlet
	Wyoming

	Group 3
	West Yellowstone 
	Madison at W. Yellowstone
	Idaho

	Group 4
	Yellowstone National Park (Mammoth)
	Gardner River at Mammoth
	Montana

	Group 5
	Cody COOP
	Clarks Fork of Yellowstone
	Montana

	Group 6
	Tower Falls
	Lamar River at Tower
	West North Central


In the course of the next two labs, you will be making graphs to present and explain to the class as a whole.  This will require that you learn how to make graphs in Excel and examine the trends in the data, that you load graphs as gifs, pngs, or pdfs into Powerpoint.  You’ll need to work together with your group to summarize the information for the presentation.  

Excel spreadsheets referred to in the lab assignments that are posted on the LAB Page of the course WebCT.


ESCI 211 Lab

Examining climate change in the GYE:  Weather data
Names _______________________________________________________
Write your station name:  _____________________________________
Part 1:  Climate trends at your station

Go to www.wrcc.dri.edu.  Click on “Historical Climate Information”.  Click on Western US Historical Summaries (individual stations).  Click on Wyoming.  

Click on your station number.  You should be taken to the station’s page.  On the left-hand sidebar, scroll down until you see “Monthly precipitation listings” under Period of Record.  Click on Monthly totals.  

For the existing record, what is the driest month? _________________

What is the wettest month? _______________________

What was the wettest year? ________________

What was the driest year? (don’t include unmeasured years) __________________

Now find “Monthly snowfall listings”, and click on Monthly totals.

For the existing record, which month has the most snowfall? _________________

Which year had the most snowfall? __________________________

Part 2:  Plot the annual temperature and precipitation trends at your station
Go to Yellowstone_climatedata.xls on webCT.  Make two scatter graphs, one of annual precipitation and the other of annual precipitation (using ChartWizard) over the length of your record.  Label the axes.  The x-axis should be “Year” and the y-axis should be “Mean Annual Temperature (F)” and “Mean Annual Precipitaiton (inches)”.  Plot a trendline through your data using a 3 point moving average.  Put this graph into your Powerpoint presentation and be prepared to describe the result.
Part 3:  Wyoming, Montana, Idaho, and West North Central Region climate trends

Go to www.ncdc.noaa.gov/oa/climateresearch.html.  Click on Climate Monitoring, US products, then Climate At A Glance.  Click the Statewide or Regional button and click on your assigned state or region.  Now, select Precipitation under “Data Type”.  You will need to make 3 graphs: January, July, and Annual (under “Period”).  When you’re ready for your first graph click “Submit”.  Save the graphs as gifs and load them into your Powerpoint presentation.
January Graph: 

What was the driest year since 1895? (HINT: look in the dropdown box that says “rank” at the top of the page, find RANK 1)  ___________________

What is the trend? _______________

July Graph: 

What was the driest year since 1895? __________________

What is the trend? __________________

Annual Graph:

What was the driest year overall since 1895? _________________

What is the trend? _________________

There were two significant droughts during the 1895-2004 period in this area.  One was in the 1930s and another in the 1950s.  Can you see those two droughts?  

Which was drier? ________________

Are we in a drought now? _________________

You can look at only a few years if you want to, you don’t have to look at the entire record.  Now graph Annual precipitation from 1930 to 1940.

What is the decadal average? __________________

Now graph Annual precipitation from 1950 to 1960.  What is the average? ___________

Now graph Annual precipitation from 1994 to 2004.  What is the average? ___________

From these data as well as the entire record, do you think we’re in a drought now?  Why or why not? 

Part 4: 

Go back to www.ncdc.noaa.gov/oa/climate/research/monitoring.html.  Mouse over Drought Monitoring and click on US Palmer Drought Indices – Current Monthly Index.  Scroll down to the Palmer Drought Index (PDI) map and click on it.  What is the drought index for Yellowstone for the last year?  Does this mean drought?
The Palmer Drought Severity Index (PDSI) (known operationally as the Palmer Drought Index (PDI)) attempts to measure the duration and intensity of the long-term drought-inducing circulation patterns. Long-term drought is cumulative, so the intensity of drought during the current month is dependent on the current weather patterns plus the cumulative patterns of previous months. Since weather patterns can change almost literally overnight from a long-term drought pattern to a long-term wet pattern, the PDSI (PDI) can respond fairly rapidly (from ncdc.noaa.gov).
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