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Weather Measurements and the Microclimate

Globe Approved Weather Stations and Software

» Systems
» Software

» Sensor Technology

Issue

»Data Quality - Calibration
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WEATHER is the state of the atmosphere at a specific time and with respect to its effect on
life and human activities. It is the short term variations of the atmosphere, as opposed to the
long term, or climatic, changes. It is often referred to in terms of brightness, cloudiness,
humidity, precipitation, temperature, visibility, and wind.

CLIMATE is the historical record and description of seasonal weather events that help
describe a region.

The MICROCLIMATE is climate phenomena in the MICROSCALE, which is the smallest
scale of meteorological phenomena that range in size from a few centimeters to a few
kilometers. It also refers to small scale meteorological phenomena with life spans of less than a

few minutes that affect very small areas and are strongly influenced by local conditions of
temperature and terrain.

A weather station measures and records meteorological data at a specific location
to create an archive that describes the MICROCLIMATE.
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Presentation Notes
I am often asked if a weather station can create a forecast and the answer is “no”. Forecasts are derived from a broad range of data and you use them to plan daily or future activity. A weather station is simply a source of precision data about the weather.



Another question I often get is I can get my weather information from the internet, or just step outside, so why do I need a weather station. Well, this is where the microclimate becomes importatnt, along with the historical record becauseto teach weather you need to relate the data to the experience of the moment.



We make a full range of equipment and the higher precision instruments these days don't “look like” a weather station. They use solidat state sensors, with no moving parts, so it's difficult to visually connect the measurmeent device to what it is measuring. I usually recommend our lower cost systems to schools for two reasons....one is the cost, but even if the money is available I think those stations are a superior teching tool because they “look like” a weather station. They have a spinning anemometer and wind vane sensor....with a tipping buscket rain gauge that spills the rain when it is measured.
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Globe Approved Weather Stations and Software

What is a GLOBE Approved Weather Station?

What companies make GLOBE approved weather stations?
»WeatherHawk — Logan, UT < >
» Davis Instruments — San Leandro, CA < =
»WeatherBug Schools — Germantown, MD <
» Rainwise — Bar Harbor, ME < =
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Presentation Notes
To create a useful database compiled from a broad range of contributors there has to be a standard. GLOBE has established those standards for meteorological measurements by defining a minimum standard for the hardware and a data format for the database. As manufacturers tend to develop equipment to their own specifications GLOBE has written data collection protocols for each manufacturers equipment which assure that the data collected by those stations meets the GLOBE basic specifications and data export format..



However, all Globe Approved weather stations are different. Some have additional features or services that may, or may not meet the goals of your local program for teaching weather. I urge you to take the time to understand what products and services are available from each company and how that relates top what you want to deliver to your students. The bottom line is that all GLOBE approved weather stations meet the  standards for GLOBE but the cost will range from less than a thousand US dollars to more than five thousand dollars.....the difference is in the manufacturing standards and products quality, and the additional feature sets in the hardware and software.



BOTTOM LINE: All GLOBE stations will provide GLOBE format data but all GLOBE weather stations are not equal.

http://www.weatherhawk.com/applications-schools.htm
http://www.davisnet.com/home_static.asp
http://www.weatherbugschools.com/
http://www.rainwise.com/

Davis Instruments - Vantage Pro2

e Davis’ Vantage Pro2 series of automatic
weather stations meet all GLOBE
specifications

e Stations feature a wireless
transmission of data every
2 12 seconds

» Qutside sensors are fully
solar powered and easy
to set up and maintain

* Inside display console
shows all readings at a
glance — great for any
grade level




Davis Instruments - Vantage Pro2

» WeatherLink software

Includes tools fo

analysis and transfer to the

GLOBE network

» Weather station is also
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Presentation Notes
This slide is where you tell them what you are going to tell them.  Throughout the presentation, at every point possible, make reference back to these points and/or try to work your demo to meet these points.


WeatherBug Schools — Content Options

WeatherBug @ohieve“

The award-winning, web-based program that
integrates your WeatherBug Tracking Station
through a rich web-based program of interactive
lessons and tools that cover math, science,
geography, technology and programming;
resulting in improved student achievement.

As partners, GLOBE and WeatherBug encourage
teachers to collaborate between disciplines and
motivate students by showing the interconnections
and meaningfulness in what they are studying.

Data integration and sharing is the key to this
partnership and the success of the two programs.

WeatherBug‘ Schools
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Presentation Notes
This slide is where you tell them what you are going to tell them.  Throughout the presentation, at every point possible, make reference back to these points and/or try to work your demo to meet these points.


Rainwise

»No data was provided by the manufacturer regarding
their hardware or software.
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Measurements:
>Wind Speed & Direction E
~Air Temperature & Relative Humidity .

-Barometric Pressure <A
~Solar Radiation A

~Rainfall

»Optional 3 megapixel Netcam

WeatherHawk is a Division of Campbell Scientific

35 year old manufacturer of high specification sensor and data logger systems
-5 International service centers

>Well known and respected in the scientific research community

. ‘\?‘;\‘ : = ..‘.

Logan High School Track

sl N R s
Sombrero Marsh Habitat
Conservation Area - BVSD

Applications:

»GLOBE

>Community Information — AD FREE webpage

»Athletics

»Microclimate impacts on flora, fauna, human activity Amboseli Baboon Preserve-Kenya
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GLOBE Approved Weather Stations:

Signature Seri

500 Series

GLOBE Approved Software
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http://www.dcooper.org/weather.cfm
http://www.giba.us/index.php?option=com_content&task=view&id=39&Itemid=56
http://www.ccsd.campbellsci.com/
http://www.inspirationsoftware.com/productinfo/inspiredata/index.cfm?fuseaction=features
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Sensor Technologies

»Wind Speed — 3-cup Anemometer

»Wind Direction — Rotating Vane

» Air Temperature — Thermistor

»Relative Humidity — Resistive Thin Film Polymer
»Barometric Pressure - Aneroid Barometer

» Solar Radiation — Pyranometer

»Rainfall — Volumetric Tipping Bucket

Weather Stations for Education — www.weatherhawk.com
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Primary Site - Ground or Roof Mounted

Wireless or Directly Connected
Installation complexity
Safety

Power — Solar or External

Data logging
+ In the station
» In the Host
+At an off-site location

Portability
+ On-site investigations

+Athletics
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Data quality is directly related to sensor calibration
In a typical school weather station the sensors of concern are:
"Wind Speed (3-5 year validation)
=Wind Direction (Initial Installation & 5 years)
"Relative Humidity (18-24 months)
"Rain Gauge (Annually at a minimum)
=Solar Radiation (3-5 Years)

"Temperature & Barometric Pressure (5 Year validation)
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Thank You
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