The Earth Scientist
Celebrating 30 Years as NESTA’s Journal

Volume XXX • Issue 2 • Summer 2014		

$10.00*

Free
Poster I
nside!

From th
ce Society e
of Americ
a (S

Soil Scien

Soil Taxo

nomy

SSA)

INSIDE THIS ISSUE
From the President.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2
From the Executive Director .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 3
Editor’s Corner . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 4
NESTA Awards Presented in Boston .  .  .  .  .  .  .  .  .  .  .  .  .  . 5
Glacial Till Inquiry Project:
Investigating the Characteristics and Provenance
of Easily-Accessible Glacial Till.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 8
Exploring New Frontiers in Earth System
Education: GeoSTEM. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 13
Bringing Optics and Astronomy to Arizona Students. 18
Engaging Audiences About Rain, Snow and Storms:
The Global Precipitation Measurement Mission’s
Rain EnGAUGE .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 23
Earth Science Courses – What Do We Need To Do
To Earn Some Respect? .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 28
Advertising in The Earth Scientist .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 34
Manuscript Guidelines .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 35

This photo of the Grand Canyon was taken by William
McComas in August 2012 following a two day hike from
rim to rim. The 277 mile long canyon in Northern Arizona
was carved by the Colorado River and features rocks from
three of the four geologic eras. A late afternoon storm
will undoubtedly make its own small contribution to the
erosion that has created the canyon and subtly add to the
transformation of this majestic scene. This image was shot
using a NIKON D300 camera at f11, exposed for 1/250th
sec., ISO: 400, and a focal length of 20 mms. It has been
cropped but otherwise unenhanced.
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Engaging Audiences About Rain, Snow
and Storms:

The Global Precipitation
Measurement Mission’s Rain
EnGAUGE

Kristen Weaver, NASA’s Goddard Space Flight Center and USRA/GESTAR
Dorian Janney, NASA’s Goddard Space Flight Center and ADNET Systems, Inc.
Hilarie Davis, Technology for Learning Consortium, Inc.

Abstract
To celebrate the launch of the Global Precipitation Measurement (GPM) mission, a joint
project between the National Aeronautics and Space Administration (NASA) and the
Japanese Aerospace Exploration Agency (JAXA), the GPM Education and Public Outreach
(EPO) Team created a portfolio of activities and resources called Rain EnGAUGE, a
toolkit to teach students and the general public about the GPM mission and precipitation
measurement. This article explains the goals of the program, the materials available in the
kit, and how you can get involved.

Introduction
Looking out the window, often the first question that comes to mind is, “What’s the weather going
to be today?” The daily weather is relevant to people’s lives, and NASA has data on the weather
– taken together you have the recipe for student and citizen engagement in science. The Global
Precipitation Measurement mission is an international network of satellites that will provide nextgeneration global observations of rain and snow. Building on
its predecessor the Tropical Rainfall Measuring Mission, the
GPM Core Observatory has advanced radar and microwave
imaging systems that will allow the measurement of rainfall
(and now snowfall) over time, to see inside clouds, to learn
how storms such as hurricanes intensify, and much more. To
engage educators, both formal andinformal, GPM’s Education
and Public Outreach Team created Rain EnGAUGE; a set of
resources, activities, and materials to help potential hosts
around the country hold family science nights or other science
education events to celebrate the GPM mission and explore
what we know about precipitation measurement and how it
impacts our planet.
A partnership between NASA and JAXA, the GPM Core
Observatory will serve as a reference standard to unify
© 2014 National Earth Science Teachers Association. All Rights Reserved.

Figure 1: Visualization of the
GPM Core Observatory satellite
orbiting Earth.
Credit: NASA
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Figure 2: Illustration of the multiple precipitation measurement satellites that
comprise the International GPM Constellation.
Credit: NASA

Figure 3: This image shows the GMI and DPR instruments aboard
the GPM Core Observatory and their respective swaths – the area
of Earth’s surface observed by the instrument. For more detailed
information, please see the mission brochure, listed in References.
Credit: NASA

precipitation measurements from an international constellation of partner satellites. The combination of these data will provide precipitation measurements for most of the globe (Arctic Circle
to Antarctic Circle) every three hours. The GPM constellation of satellites will provide measurements of the intensity and variability of precipitation, the three-dimensional structure of cloud and
storm systems, the microphysics of the ice and liquid particles within clouds, and the amount of
water falling to Earth’s surface. This data can be used, in combination with ground observations,
to improve weather forecasting, climate models and hydrologic models of watersheds, and to help
forecast hurricanes, landslides, floods and droughts (from GPM Mission Brochure).

Figure 4: Graphic for Rain
EnGAUGE.
Credit: NASA

Rain EnGAUGE continues NASA’slong-standing commitment to support three major education
goals: to strengthen NASA and the nation’s future workforce, to attract and retain students in
Science, Technology, Engineering and Mathematics (STEM) disciplines, and to engage Americans
in NASA’s mission. NASA’s Office of Education has establishedfour Lines of Business to guide the
agency’s educational investments for the future. GPM’s Rain EnGAUGE program falls squarely
under NASA STEM Engagement as a Public Education Event to foster “interactions with learners to
spark an interest in STEM disciplines using NASA materials and resources” (2011 NASA Education
Highlights, pg. 3).
The goals of Rain EnGAUGE are to increase interest in STEM among
students, raise the understanding of GPM and precipitation measurement
forstudents and the general public, and to build connections with educators (both formal and informal). It is hoped that relationships can be built
with diverse educational communities as we continue to develop educational resources tied to the Next Generation Science Standards (NGSS,
http://www.nextgenscience.org) and Common Core(http://www.corestandards.org) and as the scientific data from the missionbecomes available.
Given the everyday nature of rain and rainfall measurement, we also hope
this program will foster new citizen scientists across the country to set up
© 2014 National Earth Science Teachers Association. All Rights Reserved.
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a rain gauge outside a classroom, library, or even at the family home to make their own scientific
measurements and report them into larger databases such as the Community Collaborative Rain
Hail and Snow Network (http://www.cocorahs.org) or Global Learning and Observations to Benefit
the Environment (http://www.globe.gov).
The GPM Rain EnGAUGE program is comprised of a portfolio of activities that are designed to
support the NGSS.The concepts focus on Core Ideas such as Earth as a system (ESS2.A), the role of
water in Earth’s processes (ESS2.C), weather and climate (ESS2.D), and natural hazards (ESS3.B).
Many of the activities support the Science and Engineering Practices, such as focused investigations
on the engineering of the satellite and the technology involved, including building various models
of the satellites and describing how GPM’s two main instruments will collect data, and creating and
testing a rain gauge or a hurricane-resistant tower. Other activities challenge students to address the
questions scientists are asking, such as, “How much precipitation will cause a landslide in different
soil types?” and to work with engineering challenges. All resources are being developed with the
Common Core in mind, to support mathematics and English instruction with GPM-related
materials.

How can you host a Rain EnGAUGE event?

Table 1: Outline of the items
available in the Rain EnGAUGE
toolkit. More details about how
these activities connect to NGSS
and Common Core, as well
as suggested age ranges and
materials needed can be found
on the Rain EnGAUGE website
(http://gpm.nasa.gov/education/
rain-engauge).

The Rain EnGAUGE program is a toolkit (see Table 1) to host
Table 1. Rain EnGAUGE Toolkit
family science events of many types. The resources and materials are adaptable to a number of different settings including
schools, after-school clubs, scout troops, science museums,
libraries, etc. Based on the experiences of the GPM Education
and Public Outreach team and affiliates, the Rain EnGAUGE
toolkit has a variety of different activities that vary in terms of
target audience and require only readily available, inexpensive
materials. The Rain EnGAUGE toolkit provides suggested
formats for the event (such as having a keynote speaker
followed by break-out sessions), a sample planning schedule
for the weeks and months leading up to the event and tips for
including student volunteers to lead activities. A sample flier and event description can be tailored to
the host’s date and location, to help advertise each event. The toolkit provides the foundation
for teachers, museum managers, library program coordinators and other hosts to
craft a family science event that will work best for their audience. The GPM
EPO team’s goal is to provide a menu of choices as well as to provide a
mailed kit that includes GPM resources such as GPM’s educational
water droplet and other relevant materials to make it as easy as
possible to host an event.
The Rain EnGAUGE program encourages each event to
include an introduction to the science of GPM and explain
why precipitation measurement is important. There are,
however, a variety of activities to personalize the event for
different ages and interests. For example, students can connect
to one of the real-world applications of this mission by testing the relationship between precipitation and landslides in a hands-on lab. They can learn about the technology
behind the satellite by building their own paper model, or create an edible model from graham
crackers and marshmallows. Engineering challenges include having attendees build and test a rain
gauge, or design a tower out of simple materials that can withstand a simulated hurricane. Several
computer-based activities are also suggested: learning about cloud types from NOVA’s Cloud Lab
© 2014 National Earth Science Teachers Association. All Rights Reserved.

Figure 5: Educational handout in
the shape of a raindrop as it falls.
The front shows a diagram of
the water cycle and the back has
information about GPM and facts
about water.
Credit: NASA
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(http://www.pbs.org/wgbh/nova/labs/lab/cloud/), completing an interactive module about hurricanes using the National Oceanic and Atmospheric Administration’s Ocean Explorer (http://go.usa.
gov/Zmne) or exploring STEM careers via videos and websites. For any “bookworms”, hosts can
provide a selection of weather and climate books to browse, or can schedule a “read-aloud” event.
Demonstration activities are also included in the toolkit for attendees to learn about the water cycle
or to make a model of the amount of freshwater that is actually available on Earth. The possibilities
are numerous and each event will be unique.
Want to get involved? The NASA GPM EPO team, based in Greenbelt, Maryland, has created
online resources and will hold virtual “office hour” sessions to help hosts in their planning, and
will provide information via GPM’s website, Facebook page and Twitter feed. You can engage with
scientists as either virtual guest speakers or through career-inspired videos. GPM scientists who
study everything from natural hazards to falling snow to agriculture can provide insights into the
new science questions GPM is addressing, and how science has shaped their careers, with the goal of
inspiring students in STEM education and engaging audiences in the latest scientific quests.

Be Part of the Larger GPM Community
You will be able to register to host a Rain EnGAUGEevent, receive supplies and be included on a
map of all of the locations hosting events. Following the event, you are encouraged to share your
photos and stories and complete an evaluation to show the impact of your event.
In addition to the Rain EnGAUGE program, the GPM EPO team has been developing a broad
range of educational resources that align with NGSS and
Common Core Curriculum and can be used directly in the
classroom. Evaluations of some of these lessons have indicated that students who received GPM-enhanced lessons
learned the content at least as well as those who received the
existing district lessons, but their retention over the entire
year was better, showing that GPM activities are a great way
to develop STEM knowledge (Davis 2013). All of the GPM
original lesson plans can be found here: http://go.usa.gov/
ZmNF.

Coming Soon – GPM Data

Figure 6: Data from GPM’s predecessor, TRMM. Top left: Rainfall accumulation
for Hurricane Raymond, October 13, 2013. Top right: Precipitation in millimeters
per hour during SupertyphoonHaiyan, November 6, 2013. Bottom: TRMM
instruments showing convective “hot towers” inside Tropical Storm Ingrid,
September 13, 2013. GPM will be able to provide similar data, but with more
advanced instruments that will better measure light rain and snowfall over
expanded latitudes (Arctic Circle to Antarctic Circle).

At the time this article was written, the GPM Core
Observatory had a planned launch from Tanegashima Space
Center in Japan for the afternoon of February 27, 2014. [See
“Mission Update:” on page 27.] In the weeks and months
following GPM’s launch, the GPM EPO team plans to see
many Rain EnGAUGE events being held around the country
to celebrate precipitation science and this exciting mission.
The team looks forward to engaging with the educational
community, answering questions about these exciting events
and receiving reports from hosts about their experiences. To
make GPM’s outreach efforts more effective, the EPO team
strives to incorporate your feedback as further events and
activities are planned. The hope is to stay in touch with event
hosts to encourage continuing involvement with GPM and
educational opportunities at NASA.

Image credits: Hal Pierce.
© 2014 National Earth Science Teachers Association. All Rights Reserved.
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As the data from the satellite become available, there will be more opportunities to
use GPM in your own education and public outreach activities to develop a better
understanding of precipitation and how NASA supports the study of the Earth.
The Rain EnGAUGE toolkit and all materials are available at: http://gpm.nasa.
gov/education/rain-engauge. Follow GPM on Twitter @NASA_Rain, and “like
us” on GPM’s page on Facebook at https://www.facebook.com/NASA.Rain. For
more information about Rain EnGAUGE, please contact Kristen L. Weaver at
kristen.l.weaver@nasa.gov
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Mission Update:
The GPM Core Observatory successfully
launched on February 27, 2014 at
1:37pm EST. It is currently in orbit and
undergoing initial instrument checkout
and testing procedures. The latest status
reports and mission updates are available
at http://go.nasa.gov/NMlTxQ. The first
data released can be viewed at http://
go.nasa.gov/Qgl7hp. As of May 1, 2014
over 25 Rain EnGAUGE events have
occurred or are planned (in 12 states and
even one in Toro, Nigeria!), and support for
more is ongoing.
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