Part II

Problem


Historically, the weather patterns in my city have been very predictable. During the winter months, you can count on many feet of snow and ice, and especially several snow days during this time. For the past few years, this predictable pattern has changed, making each month a very uncertain time for weather. What could be the cause of these changes?

Purpose

The purpose of this research investigation is to determine if there are measurable changes in soil temperatures, air temperatures, and precipitation levels for the last ten years. Have temperatures increased to produce the changes in the weather patterns? The month of April will be researched as that has been historically the month in which the most unstable weather occurs. 
Hypothesis


The hypothesis to be tested is: that there will be a difference in the levels of precipitation, and increased temperatures in both soil and air.

Materials

· Camera w/ SD card

· Color printer for charts and graphs

· Logbook and pencil/pen/markers/paper

· Internet for research

· GLOBE protocol sheets

· Duct tape

· Binder for data materials

· GPS to provide GIS coordinates for sample sites

· HP photo printer and ink for pictures

· 3 GLOBE weather boxes containing soil and air temperature probes

· Hiking compass

· Clinometers for proper placement of weather boxes

· 4 x 4 treated fence posts for proper installation of weather boxes

· GLOBE rain gauges (3)

Results

In researching the existing climate records, a noticeable trend of warming temperatures became apparent. Current data collection is too new to determine the validity of my hypothesis so this investigation will continue into next year. A second year of study will hopefully reveal current trends and possible patterns in the temperatures of both air and soil and the amounts and types of precipitation gathered.

Real World Examples

Why is this information useful? People who study weather for extended periods of time need actual data to predict their weather patterns and the more data collected, the more accurate the whole picture. Forecasters are able to determine the difference between patterns for climate and anomalies that occur somewhere on a daily basis. The weather in my city is changing, but is it for a moment in time or is it part of a bigger pattern. Continued data collection will be the key factor is determining this answer.

Limitations

Time constraints and location of historical data were two limitations to this research. Another important one was the acquisition of GLOBE weather stations and their installation for my research. They were obtained and installed in too short of a time to allow their data to be included in this project.

This weather data comes from the United States Government's National Oceanic and Atmospheric Administration (NOAA), specifically, the National Climatic Data Center (NCDC) and the National Weather Service (NWS). Data compiled from these government sources is widely regarded as reliable and authoritative and used in our industry as standard and acceptable to rely on. The data is quality controlled by both NCDC and Weather Source.

Weather Station Location Information

	Station Name:
	Detroit City Arpt



	City:


	Detroit, MI 48213



	Latitude:


	42.4092°



	Longitude:


	-83.01°



	Elevation:


	626 ft.



	Weather Source ID:


	10051



	ICAO ID:


	KDET

	NWS ID:


	DET



	COOP ID:


	202102
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Max. Temp.

Maximum temperature in degrees Fahrenheit 1
Mean Temp.

Mean temperature in degrees Fahrenheit 2
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1

tMin and tMax may be derived by one of two methods. If the actual minimum and maximum temperatures are provided by the NOAA weather station, these values are used. Otherwise, tMin is set to the lowest reported hourly temperature and tMax is set to the highest reported hourly temperature. Hourly temperatures represent the temperature at the time of the observation, and the actual high or low temperature likely occurs between these observation times.

2

Mean temperature is the average of the daily minimum and maximum temperatures.
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Air Temperature Graphs

(only recorded in Farenheit)

	Day
	Max temp
	Mean temp
	Min temp

	3/6/2000
	57.2
	44.6
	32.0

	3/7/2000
	77.0
	57.2
	37.4

	3/8/2000
	80.6
	70.7
	60.8

	3/9/2000
	68.0
	49.1
	30.2

	3/10/2000
	35.6
	31.1
	26.6

	3/11/2000
	35.6
	29.3
	23.0


	Day
	Max temp
	Mean temp
	Min temp

	3/6/2001
	30.9
	27.0
	23.0

	3/7/2001
	33.1
	31.0
	28.9

	3/8/2001
	37.9
	33.2
	28.4

	3/9/2001
	34.0
	30.5
	27.0

	3/10/2001
	44.1
	35.1
	26.1

	3/11/2001
	43.0
	34.5
	26.1


	Day
	Max temp
	Mean temp
	Min temp

	3/6/2002
	46.0
	38.0
	30.0

	3/7/2002
	33.8
	31.9
	30.0

	3/8/2002
	63.0
	48.0
	33.1

	3/9/2002
	57.9
	42.3
	26.6

	3/10/2002
	28.4
	23.9
	19.4

	3/11/2002
	39.0
	30.0
	21.0


	Day
	Max temp
	Mean temp
	Min temp

	3/6/2003
	27.0
	20.5
	14.0

	3/7/2003
	33.1
	25.1
	17.1

	3/8/2003
	39.0
	28.5
	18.0

	3/9/2003
	21.0
	14.5
	8.1

	3/10/2003
	24.1
	17.1
	10.0

	3/11/2003
	39.0
	28.0
	17.1


	Day
	Max temp
	Mean temp
	Min temp

	3/6/2004
	45.0
	40.0
	35.1

	3/7/2004
	48.0
	40.9
	33.8

	3/8/2004
	39.0
	34.5
	30.0

	3/9/2004
	42.1
	36.1
	30.0

	3/10/2004
	44.1
	34.1
	24.1

	3/11/2004
	48.0
	36.5
	25.0


	Day
	Max temp
	Mean temp
	Min temp

	3/6/2005
	78.1
	66.0
	54.0

	3/7/2005
	64.0
	53.5
	43.0

	3/8/2005
	61.0
	49.0
	37.0

	3/9/2005
	62.1
	49.0
	36.0

	3/10/2005
	68.0
	54.5
	41.0

	3/11/2005
	57.9
	51.4
	45.0


	Day
	Max temp
	Mean temp
	Min temp

	3/6/2006
	55.9
	44.0
	32.0

	3/7/2006
	50.0
	43.7
	37.4

	3/8/2006
	43.0
	37
	30.9

	3/9/2006
	53.1
	41.0
	28.9

	3/10/2006
	61.0
	48.0
	35.1

	3/11/2006
	71.0
	55.9
	39.9


	Day
	Max temp
	Mean temp
	Min temp

	3/6/2007
	30.5
	27.5
	24.1

	3/7/2007
	28.9
	24.4
	19.9

	3/8/2007
	33.1
	28.9
	24.8

	3/9/2007
	39.9
	35.0
	30.0

	3/10/2007
	45.0
	37.9
	30.9

	3/11/2007
	41.0
	37.5
	34.0


	Day
	Max temp
	Mean temp
	Min temp

	3/6/2008
	57.9
	46.9
	36.0

	3/7/2008
	71.1
	59.0
	46.9

	3/8/2008
	63.0
	52.5
	42.1

	3/9/2008
	62.1
	58.5
	45.0

	3/10/2008
	48.0
	42.0
	36.0

	3/11/2008
	72.0
	57.5
	43.0


	Day
	Max temp
	Mean temp
	Min temp

	3/6/2009
	37.0
	34.5
	32.0

	3/7/2009
	36.0
	33.0
	30.0

	3/8/2009
	52.0
	42.0
	32.0

	3/9/2009
	59.0
	44.0
	28.9

	3/10/2009
	54.0
	45.0
	36.0

	3/11/2009
	51.1
	41.5
	32.0


	Day
	Max temp
	Mean temp
	Min temp

	3/6/2010
	70.0
	61.0
	52.0

	3/7/2010
	72.0
	64.0
	56.0

	3/8/2010
	57.0
	46.5
	36.0

	3/9/2010
	46.0
	40.5
	35.0

	3/10/2010
	68.0
	48.0
	28.0

	3/11/2010
	65.0
	55.0
	45.0


	Day
	Max temp
	Mean temp
	Min temp

	3/6/20011
	39.9
	37.5
	35.1

	3/7/2011
	50.0
	42.5
	35.1

	3/8/2011
	50.0
	45.0
	39.9

	3/9/2011
	48.0
	41.5
	34.1

	3/10/2011
	81.0
	61.5
	42.1

	3/11/2011
	79.9
	60.0
	46.0


	Day
	Max temp
	Mean temp
	Min temp

	3/6/2012
	57.9
	44.4
	30.9

	3/7/2012
	63.0
	47.5
	32.0

	3/8/2012
	62.1
	55.5
	45.9

	3/9/2012
	62.1
	50.5
	39.0

	3/10/2012
	46.0
	42.0
	37.9

	3/11/2012
	53.1
	44.1
	35.1


Procedures

· First, gather all materials.

· Conduct research for accurate historical data site and compare for similarities.

· Record results in log book.

· Repeat for each year information is required.

· Install weather stations for each site according to GLOBE protocols. 

· Submit station sites to GLOBE through GLOBE.gov

· Check each station daily and record temperatures, precipitation, and cloud cover.

· Submit information to GLOBE and record same in log book.

· Gather data for predetermined timeframe.

· Record in log book.

· Analyze results and develop charts and graphs that show results.

· Compare with hypothesis to determine validity.
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Picture Captions
Setting up Bagley weather station

Setting up the Farwell weather station

Becoming GLOBE certified

Measuring precipitation height for meta data

Precipitation collection at Farwell

Measuring precipitation in CM

Recording atmosphere data for GLOBE

Checking air temperature readings

Farwell School


Bagley School

Farwell Weather Station

Bagley Weather Station  

Checking soil temperatures

Here’s what I am hiding!

Introduction


It seems that everywhere you go; people are always talking about the weather. This has been a tradition of people from the dawn of recording history. This time, it seems different though; when people talk about the strange things in the weather, they are also talking about the end of the world, according to Mayan history.  Not wanting to find fear from those who base their ideas on a calendar that no one is even sure of the original date, this researcher wanted to look for patterns and cycles in the weather history of her city.


Are there changes in soil and air temperature that cycle? Have they been steadily rising and we just haven’t paid attention until unusual weather anomalies happen?



Even after beginning this research, however, this researcher wasn’t too happy with the results. A baseline has been established and more research is necessary. GLOBE weather stations have been installed so that primary data can be collected in several parts of the city itself, not just the two airports and some suburbs. This project will be ongoing and more research will be published after another year of gathered data is analyzed.


To be considered weather, it has to happen today, yesterday, or even in the past week. Technically, last year is still considered weather. Weather patterns are studied in groups of thirty years and are called climate. 


This data is collected and analyzed by specialists called climatologists. In the National Weather Service center in White Lake, Michigan, one climatologist has actually been there long enough to recall one climate group. He often can remember what the weather was like thirty years ago because he was working there still. Asking to be anonymous, he promised to give me insight when I brought my GLOBE data for him to check. An interview with him will be included in the year two project.


From the current research, trends are emerging that are of concern: tornadoes, hurricanes, drought conditions are occurring. These have long been common on our country BUT they are now happening in places where they have never been seen before. They are also coming out of season when people are not prepared for them. Just recently, many tornadoes ripped through the Midwest, taking lives and property without respect to anything. This doesn’t generally happen this time of year.


What are some reasons for these events? The answers depend on whom you ask. Astronomers point to the unusual activity from our Sun as a main source of weather issues. They would appear to have a valid point. When did we see so many solar flares (prenumbrances) before? These professionals state that we can expect electrical grid failures far worse than we had a few years ago. They predict even the stoppage of electrical devices such as pacemakers, computers, and even the Internet can be lost. In this tech savvy generation that can be a fate worse than death! 


Some civilizations offer stories of the world’s end. If we lose all electrical devices, which could even be considered the world’s end. Can you imagine this generation going back to hard cover books after learning on a kindle?


Many American scientists offer up the global warming theory as the biggest reason for our weather changes. Talk about carbon footprints are argued in most universities today, especially among those noted scientists who firmly believe that global warming is simply a cyclic event the earth goes through. They are fond of reminding the public that only a few years ago, scientists were sounding the alarm about global cooling and warning of an impending ice age.


The truth of the matter is that we still need to collect data before we can offer up something that is more than a theory. We are becoming aware of the fact that something is happening. Even the general public who often prefers to stay ignorant of most things science are unable to ignore the changing weather patterns. People everywhere know SOMETHING is going on, but don’t know what is causing it.


More data needs to be gathered and analyzed before we can be certain what the cause might be.


Gathering data for this research was interesting and unusual. It was hard to collect facts rather than individual opinion. Even professionals wanted to share their opinion when only data was needed. The year two study will offer more ideas and a comparison between primary and secondary data. 


The original hypotheses stated that data would show increased air and soil temperatures over the past ten years of collected data. The data showed rising temperatures but also showed some outliers where temperatures were either very high or very low for one day out of every seven. This is an anomaly in itself. The data did show rising temperatures but also showed it was not enough information in itself to state rising temperatures were the cause of changing weather patterns. This researcher feels that these temperatures are an indicator but not the cause of these changing weather patterns.


Further research and more detailed primary research is necessary before this hypothesis can be considered valid or invalid. The research shows that something is going on but does not support or negate the hypothesis.


In conclusion, further, and more detailed research is necessary, and will be completed, if only to put this researcher’s mind at peace about what is happening to the weather!

WEEKLY WEATHER AND CLIMATE NEWS
9-13 April 2012



· Becoming AWARE -- During this coming week of 8-14 April 2012, Maryland will conduct its Severe Weather Awareness Week. These weeks are usually scheduled before the onset of the severe weather season in that particular state. If you live in any of these states, you should take time to become familiar with the various public affairs announcements issued by your local National Weather Service Office. In upcoming weeks, other states will observe Severe Weather Awareness weeks. 

· Eye on the tropics --- During the last week, the following tropical cyclone activity was detected over the world's ocean basins: 
In the western North Pacific basin, Typhoon Pakhar, a weak category 1 typhoon (on the Saffir-Simpson Scale) made landfall along the southern coast of Vietnam at the beginning of last week. Check the NASA Hurricane Page for satellite images and additional information on Typhoon Pakhar. 
In the western South Pacific basin, Tropical Storm Daphne formed early last week over the waters near the Fiji Islands, where this tropical storm produced locally heavy rain that caused flooding with several fatalities. Daphne traveled to the southeast, but quickly lost its tropical characteristics and became an extratropical system that then dissipated. Additional information and satellite imagery on the tropical storm can be obtained from the NASA Hurricane Page. 

· Hurricane season forecast -- Last week, the hurricane forecast team from Colorado State University headed by Phil Klotzbach released its April forecast of the 2012 North Atlantic hurricane season that officially begins on 1 June 2012. The team foresees a less active hurricane season than average due in part to to an anomalous cooling of the surface waters in the equatorial Atlantic during the last several months. Additionally, they are anticipating a good chance that El Niño conditions could develop by late fall or early fall replacing the dwindling La Niña event. In this April forecast, the forecasters call for 10 named tropical cyclones (hurricanes and tropical storms), with four potentially becoming hurricanes. As many as two hurricanes could become severe, reaching category 3 or higher on the Saffir-Simpson Scale. They also anticipate a below average probability of a major Atlantic hurricane making landfall somewhere along the coast of the coterminous US. [USA Today] [The Tropical Meteorology Project] 

· Views of last week's Texas tornadic thunderstorms from space perspective --Last Wednesday afternoon, severe thunderstorm cells that developed across Texas spawned at least 15 tornadoes in the Dallas-Ft. Worth metropolitan area. An animation of images obtained from NOAA's Geostationary Operational Environmental Satellite GOES-13 over a two-day interval shows development of the parent cumulonimbus clouds that generated the tornadic thunderstorms. Attention is invited to the wedge or pie shaped cloud pattern across north Texas that indicated the upper tropospheric flow pattern that was favorable to uplift that triggered the thunderstorms. [NASA GSFC] Another view of these tornadic thunderstorms was provided by NASA's Tropical Rainfall Measuring Mission (TRMM) satellite that provides a three-dimensional perspective. [NASA GSFC] 

· Explanation made of how dual-polarization radars help detect tornadoes --A meteorologist with NOAA's National Weather Service describes in a YouTube interview how the upgrading of the service's national radar network with the new dual-polarization radar technology should help improve the identification of tornadoes and ultimately advance NOAA's ability to issue warnings in areas near these tornadoes. [NOAA Environmental Visualization Lab] 

· More graphic tornado warnings are tested by the National Weather Service -- Starting this past week, NOAA's National Weather Service has begun a new initiative in Kansas and Missouri of using more explicit and descriptive language in their tornado warnings designed to make people in Tornado Alley take notice when potentially devastating tornadoes are approaching. These new warnings, which will be tested in the two states through November, will be evaluated by a panel of social scientists and meteorologists will examine the responses and determine whether the system should be used nationwide. [Reuters] 

· Several US cities reap savings from less snow -- The relatively warm winter and the below average snowfall across many areas across the Midwest and the Northeast has allowed at least five large cities to realize substantial savings this year because of fewer times that snow removal and ice control were needed in the 2011-12 snow season. [USA Today] 

· Increases in Southern Hemisphere nitrous oxide over last 65 years monitored -- Scientists from Australia, the US and Korea have constructed a 65-year record of atmospheric nitrous oxide (N2O) concentrations in the Southern Hemisphere drawn from atmospheric sampling at the Cape Grim Baseline Air Pollution Station, Tasmania, and from air extracted from the Antarctic ice sheet. This record shows that N2O, a long-lived greenhouse gas and a major ozone-depleting chemical, has increased and through the isotopic analysis, this increase appears to be largely from agricultural sources. [Explore CSIRO] 

· Industrial air pollution and volcanic activity linked to Atlantic Ocean temperature changes -- Researchers with the United Kingdom's Met Office claim that they have clearly linked the "dirty pollution" associated with aerosols generated by industry along with volcanic eruptions to the observed temperature variations in the Atlantic Ocean known as the Atlantic Multidecadal Oscillation (AMO) during the 20th century. These researchers used a Met Office climate model to simulate physical processes to reproduce the temperature variations. They warn that human activity can drive large-scale regional climate changes. [UK Met Office] 

· Warming climate does not always translate to streamflow changes -- Scientists at Oregon State University who analyzed 35 headwater basins in the United States and Canada over a 20-to 60-year span found that the impact of higher air temperatures on streamflow rates was less than expected in many locations, which would suggest that some ecosystems may be resilient to certain aspects of changing climate. [Oregon State University] 

· Rapid Antarctic ice shelf disintegration seen from space -- A sequence of images obtained from the Advanced Synthetic Aperture Radar (ASAR) onboard the European Space Agency's Envisat satellite over a ten-year span documents the rapid disintegration and retreat of the Larsen B ice shelf in Antarctica. The breakup and shrinkage of the Antarctic ice shelf has been attributed to increased global temperatures associated with climate change. [ESA News] 

· Rising carbon dioxide levels linked to temperature increases ending last Ice Age -- Scientists from Oregon State University, the University of Wisconsin-Madison, the National Center for Atmospheric Research and France's CNRS-Universite Aix-Marseille claim that they have established a clear cause-and-effect relationship between increases in atmospheric carbon dioxide and the globally-averaged temperature changes during the end of the last Ice Age. [Oregon State University] 

· Ice sheet collapse and sea-level rise near end of last Ice Age investigated -- Using data collected from coral samples obtained during the Tahiti Sea-Level Expedition 310 of the Integrated Ocean Drilling Program, a team of international scientists have shown that the occurrence of a dramatic sea-level rise approximately 14,600 years ago during the "Bølling warming" at the onset of the last deglaciation corresponds to a rapid collapse of massive ice sheets. This global sea level rise identified as Melt-Water Pulse 1A (MWP-1A) was approximately 14 meters. [International Ocean Discovery Program] 

· Studies focus on a past major global warming event -- Scientists have been studying the origins of the onset of a major increase in global temperature during the Cenozoic Era approximately 55 million years ago that had been identified as the Paleocene-Eocene Thermal Maximum (PETM). Scientists from the University of New Hampshire and the Utrecht University in the Netherlands have found that this major "hyperthermal" was followed a series of hyperthermals that occurred more than 50 million years ago. During all these hyperthermal events, carbon was released into the atmosphere. [University of New Hampshire Media Relations] In another study, a climate scientist from the University of Massachusetts-Amherst and colleagues from the US, Italy and the United Kingdom have proposed a mechanism to explain the source of carbon entering the atmosphere during the PETM and subsequent smaller hyperthermals as being from carbon dioxide released from thawing permafrost on continents rather than from methane gas from ocean floor sediments. [University of Massachusetts-Amherst] 

· Tall Martian dust devil is detected -- The High Resolution Imaging Science Experiment (HiRISE) camera onboard NASA's Mars Reconnaissance Orbiter recently captured a 12-mile high dust devil moving across the surface of the Amazonis Planitia region of northern Mars. [NASA JPL] 

· An All-Hazards Monitor-- This Web portal provides the user information from NOAA on current environmental events that may pose as hazards such as tropical weather, fire weather, marine weather, severe weather, drought and floods. [NOAAWatch] 

· Global and US Hazards/Climate Extremes -- A review and analysis of the global impacts of various weather-related events, including drought, floods and storms during the current month. [NCDC] 

Conclusion

 A baseline has been established and more research is necessary. GLOBE weather stations have been installed so that primary data can be collected in several parts of the city itself, not just the two airports and some suburbs. We still need to collect more data before we can offer up something that is more than a theory. Scientists are becoming aware of the fact that something is happening. Even the general public who often prefers to stay ignorant of most things science are unable to ignore the changing weather patterns. People everywhere know SOMETHING is going on, but don’t know what is causing it. The data supports the fact that temperatures are rising but there is not enough conclusive evidence to support that rising temperatures alone are the cause of these changing weather patterns. More research is needed.
