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ABSTRACT

The Digital Earth Watch program and the Boston Museum of Science have developed an
environmental monitoring device called a PicturePost. The PicturePost project had been
implemented in an educational setting but faced many obstacles. The pegjeiced more
participants. The main goal of our -ppofito] ect
organi zations. To encourage the organization
resolve the issues experienced by the educators including theeyelpsiiading process, and the
user guides. By solving those problems and gaining more participation, the PicturePost program

has a better layout for reaching its educational and scientific potential.
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EXECUTIVE SUMMARY

The Museum of Science has been working with an organization called Digital Earth
Watch on a project desiggde t 0 moni t or environment al heal t h.
is to measure changes in vegetation health in order to draw conclusions about the health of the
environment . DEW refers to plants as theatureo
first coal mines, the declination of plant health in an area is a warning sign that the health of
other organisms in the area will suffer. By monitoring the health of plants we can form
conclusions about the health of the surrounding environment.

The tool with which Digital Earth Watch uses to measure vegetation health is called a
PicturePost. A PicturePost is comparable to a permanent tripod on which a digital camera can be
placed. Photographers take pictures of the area surrounding the PictuneRd80 degree
series. Photographs are taken repeatedly over time and uploaded to an online photograph
database where they can be used to monitor changes in the health of vegetation in the area.

The goal of our project was to increase participation | RicturePost project by
involving nonprofit organizations from the Boston/Cambridge area. We also assessed the
current limitations of the PicturePost project by participating ourselves and by interviewing other
PicturePost users and investigated possblutions to those limitations.

During our time in Boston we managed to recruit two-poofit organizations to the
PicturePost project. Those two organizations are the Minuteman Counsel of the Boy Scouts of
America and the Brookline Conservation Consios. We also made contact with other
organizations that expressed interest inRfwturePost project. We recommend that the Museum

of Science keep in contact with these groups in order to establish a stronger presence of



PicturePosts in the Cambridge@on area.The organizations are listed in chapter five of this
document.

From our experiences in the PicturePost project and from our PicturePost user interviews,
we explored the obstacles that PicturePost users face. The most common complaint that we
received was about the Digital EaiM¥latch website. The website is aldted and difficult to
navigate. The online PicturePost photograph database is hosted at a third party website called
SmugMug. We recommend that Digital Earth Watdevelop a new weliie that is easier to
navigate than the current website. We also recommend that the online photograph database be
hosted on the new Digital Earth Watch website rather than a third party website.

In order to assist Digital Earth Watch with the procesdevieloping an updated website,
we developed a prototype website for them to aersiOur prototype website has a more user
friendly layout than the current websitdWWe recommend that Digital Earth Watch use our
prototype website as a template upon whechuild their updated Digital Earth Watch website.

A discouraging difficulty that we encountered while participating in the PicturePost
project was locating the two previously installed PicturePosts at Fresh Pond. These PicturePosts
were not marked orhé mapof Fresh Pond or advertised on the billboards that are posted at its
entrance.We recommend that the Museum of Science encouragerofinorganizations in the
area to adopt and maintain currently installed PicturePost& began that process Bplacing
a wooden PicturePost at Fresh Pond with a plastic PicturePost and requesting that the Friends of
Fresh Pond advertise the locations of their two PicturePosts. The Museum of Science must
continue what we have started.

We also reommend that th&luseum of Science build lotasting relationships with

current PicturePost participantsBy remaining in contact with participants of the PicturePost
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project, the Museum of Science can assist them with difficulties that they encounter during the
project. Many of the past PicturePost users whom we interviewed encountered difficulties in the
logistics of the PicturePost project and had no one to turn to for instructions. These difficulties
included installing a PicturePost, designing a lesson plan atberféicturePosts, and uploading
photographs to the website database. If the Museum of Science develops a strong relationship
and consistently communicates with PicturePost project participants, then participants will be
able to get the information and tnsction necessary to keep them involved in the PicturePost
project.

Our next recommendation to the Museum of Sciencesiewdy expand the PicturePost
project. If the Museum of Science attempts to expand the PicturePost project to a national scale
at tis point in time, it is almost certain to fail. The PicturePost project should be more firmly
established within Massachusetts before it can be expanded nationally and internationally. By
expanding slowly, the Museum of Science can create the closmnshap with participants
which is described above.

We also recommend that the Museum of Scistregegically expand the PicturePost
project. By choosing PicturePost locations carefully, the Museum of Science can ensure that the
data collected in th@€icturePost photograph database is scientifically useful. We recommend
that the Museum of Science target areas that are suspected of being in environmental crisis or are
being threatened by urban expansion. By targeting these areas, it will becoméehpitdt
the PicturePost data will be used after it has been collected.

Another way to strategically expand the PicturePost project is to target participants with a
strong interest in the PicturePost project. A simple method to do that would be toagecihe

member institutions of Digital Earth Watch to install a PicturePost. These institutions would be
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ideal participants because they already have a strong relationship and communication with the
Museum of Science. They will be more likely to makdoagterm commitment to the
PicturePost project.

In order to ensure that the PicturePost project continues after our time in Boston is over,
we developed a list of potential grant funders for the PicturePost projéetrecommend that
the Museum of Scieacapply for a research grant with a nqmofit organization in the
Boston/Cambridge areaThe nonprofit organization and Digital Earth Watch will develop a
research question and investigate it using PicturePosts.

The investigation of a research questapens the door to a whole new category of grant
funding. For example, the Division of Environmental Biology of the National Science
Foundation funds projects that investigate the interaction of species within an ecosystem. Digital
Earth Watch couldaid n t he i nvesti gat i onDoesfthe mvading planar c h
Purple Loosestrifaffect the health of other plantsinarr e a ? 0
We also recommend that the Museum of Science investigate environmental grants with broad
project requirements.For example, The BostoRoundation distributes grants frothe East
Boston / Chelsea Environmental Fund that have very broad project requireriéatgrant is
open to any project that involves the community in the environment. A grant such asénys is
well suited for the PicturePost project. With it the Museum of Science could begin to integrate

the PicturePost project into middle and high schools throughout Massachusetts.
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CHAPTER 1: INTRODUCT ION

Since the Industrial Revolution the acts of humans have severely altered the environment.
The destruction of forests and other habitats as well as burning of fossil fuels have caused
profound changes to plant and animal life and to the geography of Hém¢hworld has reached
a point at which the actions of humans are harshly impacting the entire natural world. These
impacts include receding glaciers, changing of growing seasons and migration patterns, as well
as changes in climate that are leadingroughts and floods (Rosenzweig, 2007)

A method to measure environmental changes is an important tool for society to have and
to use. One such method is to observe changes in the inhabitants of the environment. The two
groups of organisms that can beilgamonitored by visual observations are animals and plants.

Animals have the capacity to relocate. They are potentially affected by the
characteristics of more than one geographic area as they change location. The complex set of
influences on animaldalth makes it a difficult and imprecise measure of changes in a single,
immediate environment (Measuring Vegetation Health, 2006c).

Plants do not havéhe ability to relocate Because plants are immobile, the range of
influences on their health is molienited to the immediately surrounding environment than the
range of influences on animal health. The health of the local environment has significant bearing
on the health of plants. That relationship makes changes in plant health an excellent nieasure o
change in their local environment. According to the Measuring Vegetation Hweaite page
(2006c), plants are natureds figreen canari esao
the health of other organisms is likely to follow.

B o st o rséus of Baience has become actively involved in detecting and analyzing

changes in vegetation health. The museum, along with six other institutions, founded an



organization called Measuring Vegetation Health (MVH) in 2004 with the help of a research
grantfrom the National Aeronautics and Space Administration (NASA) (Measuring Vegetation
Health, 2006f). Recently, the name Measuring Vegetation Health was changed to Digital Earth
Watch (DEW). We will refer to the organization as Digital Earth Watch throutgithis

document . Because the Digital Earth Watch

W

Heal t ho at the time this document was writte

AMeasuring Vegetation Health. o

Digital Earth Watchwas designedo draw conclusions about changes in environmental
conditions from observations in changes of plant health (Measuring Vegetation Health, 2006c).
Onei ntention of the projectébés creators is to
environmetal change to aid in decision making in community planning and to demonstrate the
importance of maintaining greenspace (Measuring Vegetation Health, 2006i).

One of the main focuses ddigital Earth Watchis the PicturePost project. The
PicturePost projecivas developed as a method of data collection to measure changes in the
environment. A PicturePost is a device used to monitor the environment using repeat
photography. This is done by takiphotograph®f an area ira 360° serieover time Users
can st theirphotographson the PicturePost websiteshich is hosted by a company called
SmugMug,to be shared with other interested viewerse pimotographs can be used to track the
plant growth in an area or to verify satellite images (Measuring Vegetddialth, 2006i).

Although the PicturePost project has the potential to be extraordinarily useful to many
educators and organizations, the Museum of Science has recently had difficulty involving and
retaining PicturePost participants. In 2007 a team &fl \8Btudents aided the museum in

involving educators in the PicturePost project. The team of students expanded the resources



available to teachers and developed lesson plans to encourage participation in the classroom
(Kernan, 2007). Although the teamsitidents actively involved classes from nine local schools

in the PicturePost project last year, the activity of the PicturePost photograph database has not
increased.

One problem with involving local schools in the project is that middle or high school
courses last only a term or semester. After that time passes, the same students are no longer
involved in the project. The most important part of the PicturePost project is withessing changes
in environment over time. The high school and middle schiadkst participants do not see the
change within the tim&rame of their science class, and they are not motivated to continue the
project on their own.

Because the WPI project performed in 2007 on utilizing PicturePosts in an educational
setting has noticreased the use of the PicturePost photograph database one year later, we will
explore a new avenue. The limitations of a school environment can be overcome by marketing
the project toward new groups. Environmentally conscienceprafit organizationhave the
resources to be more regularly active in the PicturePost project than educators have been. They
can add a consistency to the photograph database. The Museum of Science would like to involve
the many environmentally driven ngmofit organizatios in the Cambridge/Boston area in the
PicturePost project.

The Digital Earth Watch website serves as another cause of discouragement of
participation in the PicturePost project. At the time this document was written the website had
not been updated sin@®05, and is still titted Measuring Vegetation Health. The website serves
as a useful source of information about the project, but it is very difficult to navigate. The site is

complex, and the link for PicturePost information is not readily accessibigerested parties.



An evaluation of the website will be discussed further in later parts of this document. Because
the gateway to the PicturePost project seems to be the Digital Earth Watch website, this site must
be changed to facilitate new partiaigs, and to retain current participants.

The goal of our project was to encourage the use of PicturePosts by involvipgofibn
organizations in the Cambridge/Boston area that would be interested in investing time and
money into monitoring the local emonment. We accomplished this by identifying limitations
of the current PicturePost project. We also determined how the PicturePost project could benefit
a nonprofit organization, and identified the type of rpiofit organizations that could gain from
it. We explored the utility of the PicturePost project for these organizations, as well as the
marketing strategies that were necessary to seize their attention. After gathering sufficient
information about each organization, we gained contact with @aittem to explain the details
of the PicturePost project and its benefits to the organization. Involvirgnefihorganizations
in the PicturePost project will expand the collection of data available to the public via SmugMug,
which is the website théosts the PicturePost photograph database. It will also lead to the
integration of PicturePost monitoring of more habitats throughout the Boston/Cambridge area.
Involving those agencies will ultimately support the main goal of the PicturePost pvdject,
is to provide a database of photographs that can be used to observe changes to the environment

by interpreting changes in vegetation health (Measuring Vegetation Health, 2006c).



CHAPTER 2: BACKGROUN D

In order to complete the goals of this projectwds necessary to first explore related
background topics.First, we investigatedthe Digital Earth Watchproject to better understand
the program for which we are recruitin@his was necessatyg make a assessment of changes
that need to be made in order to involve more participants. Because the purpose of PicturePosts
is to monitor greenspaces, \&so investigate the importance of maintaining and monitoring
greenspacesin order for the project tbe fully understoodhasic marketing principlesad to be
appliedto a nonprofit audience as well as techniques in launching new technologies to potential
interested parties. Thisasnecessary to identify the type of nprofit organization to involve,
and to develop a strategy for presenting the project to them as a potential venture. Exploration
into characteristics of adoptable products and of organizations that are willing gb reeo
technologygaveinsight to the kind of noprofit groups wewerelooking for. The final portion
of our projectwasto improve the usability of thBigital Earth Watchwebsite for the PicturePost
participants. Techniques in effective interface giesierestudied to accomplish this goal.

ENVIRONMENTAL DEGRAD ATION

The International Fund for Agricultural Development (2007) and/oeld Commission
on Environment and Developmewarn that unless society makes changes of our lifestyle, the
world will face irreversible levels of environmental damage and human suffering.

The degree to which the inhabitants of many parts of the world contribute to the crisis of
environmental degradation depends on the level of their economic development and their
consump i on patterns. The United Statesd soari

contributor to the environmental crisis.
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There are measures that can be taken in order to prevent further environmental
degradation. This project will focus on gatimg data about the changing environment and
making the data available to the public.
environment will ultimately lead to the necessary lifestyle changes suggegteibternational
Fund for Agriculturh Development (2007) and thé&/orld Commission on Environment and
Development

DIGITAL EARTH WATCH AND PICTUREPOSTS

There are many ways of gatherimmvironmentaldata. Digital Earth Watchhas
developed an innovative way of obtainitigat data through theuse of PicturePosts.A
PicturePost iscomparable to a tripod on which digital photographs can be taken of the
environment in a 360° series over time.

Photographs are taken in the eight directions of the compassnatherapicture is taken
by the userof the sky in order to monitor the sunlight conditions dmel canopy coverage
According to thdDEW website (2006i), photographs should be taken from each PicturePost once
a day at the beginning of spring and autumn. For the remainder of the yeagspsttauld be
taken once a week.

PicturePosts are built idecally to provide constant datalhat makescomparison
between images at the same site and between images from different PicturePpsssilbés.

The main purposes of the PicturePosts atake several pictures throughout a period of time, to
observe how the environment changesd to analyze peculiarities that occur in an area.

PicturePosts are meant to be used by the public, not merely scientists and researchers.
The public is also rcouraged to purchase or build and install a PicturePost wherever they

choose. Pictures can be taken by anyone and can be posted REVWh&mugMugwebsite.



There, the information can be viewed, downloaded, and analyzed (Measuring Vegetation Health,
20069. Digital Earth Watchdeveloped the database for PicturePost images in order to begin to
collect information about the changing environment. The expansion of this information will
provide interested researchers with a larger data set to analyze.

Although anyone can purchase and install a PictureP&ty has developed a set of
guidelines for finding a PicturePost site. The guidelines help to strategically place the
PicturePost in order to acquire the best environmental images possible (Measuritajidfege
Health, 2006d). These guidelines are explained in further detail in Appendix C. According to
the SmugMug website (2007), PicturePosts have been installed in North Carolina, Rhode Island,
and Massachusetts. Massachusetts sites include Menotorky Raxd in Arlington, Fresh Pond
in Cambridge, and near the National Guard Armory in West Newbury (SmugMug, 2007). Since
2005 there have been 6164 pictures uploaded from Massachusetts, 276 pictures from North
Carolina, and 4 from Rhode Island (SmugMud)20

PicturePosts can be beneficial in many waysgréupWPI students in 200ihvestigated
how the PicturePosts could be used by educational facilities. They worked with nine school
representatives to assess how the PicturePosts could be used in the curriculum and how the
images could create a learning experience for the studdriie. PicturePost is ideal for the
monitoring of growth patterns and plant life cycles and can be used to provide data on land cover
change (Measuring Vegetation Health, 2006i). The PicturePost project would be useful in an

ecology unit in a middle or higschool biology course.



GREENSPACE
According to Greenspace Scotland (2006a), greenspace is any vegetated Waatdr
within or adjoining an urban area. Greenspace also includes derelict, vacant and contaminated
land which has the potential to be s&rmed. Natural greenspaces, green corridors, amenity

grassland, parks, and gardens also fall into the category.

Figure 1. Map of Fresh Pond

The figure above is a map of Fresh Pontich islocated in Cambridge, MA. The greareas
bordering the pond are excellent examples of greenspace. They include a park, field, and
recreation area that contain vegetation and border an urban area.
Importance of Greenspace

As society evolves technology becomes more advanced, and more tesetied in order
to accommodate societybs growth. It i's 1 mpo
incorporated in our future as well. In order to understand how important greenspace is, we must
first explore how it has helped communitieSreenspaces help to makeighborhoods attractive
places for people to live and work (Greenspace Scotland, 2006a). Greerssaggse a

community a common place for meeting and recreatidrhe people interacting in these



communities benefit through ancieased quality of everyday living. (Greenspace Scotland,
2006b).

Greenspace Scotland (2006b) states that other than being a great visual commodity, the
presence of greenspace raises effectiveness at work. Greenspace has a great ability to reduce
stres and create a pleasant image for the community. Greenspace Scotland (2006b) states that
the overall health of the community increases when greenspaces become available. This could
be a result of the fact that the citizens of the community now havelargpplace to take walks
or ride bicycles.

Greenspaces are also beneficial to the natural environment. Greenspace help regulate air
quality and climate, reduce energy consumption by countering the warming effects of paved
surfaces, recharge groundwagamplies, and protect lakes and streams from polluted runoff
(EcoPlanIT Madison, 1999).

Greenspace and PicturePost

The PicturePost project is directly reliant on the availability of greensp@oethe one
hand, wthout greenspace to monitor, tRecturef®stproject would dissolve. On the other hand,
PicturePosts have the potential to help maintain areas of greenspace. With PicturePosts
monitoring citiesbo g ernzimmmerdadpcobleams occurrihgocarmbet i o n
discovered before the situatibecomes irreversible.

A PicturePostmay also draw positive attention to these arddacing one om bike path
or park could increase the public use of the area. The project will ultimately encourage city

planners to incorporate more greenspaces itisci



MARKETING PRINCIPLES

Marketing, in general, involves two different products: a good and a service. The
PicturePost project is marketing both a service and a good towards a target community of
nonprofit organizations. Our goal is to have 4poafit organizations continuously involve
themselves in the PicturePgstoject Currently, there are two key methods of marketing a
product: the classic marketing mix and relationship marketing. We will explore these methods
and assess which is best suiteth® PicturePost project.

The classic marketing mix involves the product itself, its distribution, promotional
methods, and the price (Danneels, 2007; Borden, 1964; Kotler, 2006). The marketing mix
approach was developed by Neil Borden in the 1950s. Awwprto Gromoos (1997) the
marketing mix method was very successfuthat time. The market at the time of its creation
was s#urated with physical productsGronroos(1997)states that décause of tht, the approach
has been criticized for not consiaey the marketing of the services that began to flood the
market in the 1970s. The marketing mix strategy has been also criticized for not taking the long
term relationships, which are required in the sale of most services, into account. The strategy is
mainly concerned with making the sale, even if lies have to be fabricated to do so (Gronroos,
1994).

According to Gronroog,ecentlymarketershave challenged #torty year oldmarketing
mix with a new model called relationship marketinghis model fills some of the gaps left by
the marketing mix formula. The sale of a service often requires adomgrelationship, and this
is considered in the relationship marketing model. According to rGo8n(1997) the
relationship marketing sti@gy weighs the need for good customer service more heavily than the

classic marketing mix model. Considering and tailoring to the needs of customers is more
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important to the sale of services than goods, because the sale of services often involves repeat
customers.

Since our goal is to have nonprofit organizations continue to be involved in the
PicturePost system, relationship marketing will be a more useful strategy than the marketing
mix. It requires us to begin a loAgsting relationship with the ngprofit groups that we target
as participants of the projecltf the marketing mix were used, the organizations may initially be
involved in the project while their interest would eventually wither away over time.

ADOPTING NEW TECHNOL OGY

In order to betteunderstand how to market the new technology of PicturePosts 10 non
profit organizations, the concepts behind marketing a new technology must be explored. We
discuss the characteristics of successfully adopted innovatatexplore the characteristics
organizations that adopt new technologies.

Characteristics of an Adoptable Innovation

According to Rogers (1983) in order for a new product to be worth investing in, it must
be better than those products that it is intended to replace. This meanstibat be more
effective, efficient, and easier to usenhts predecessor. Rogers (1983) termed this quality
Arel ati ve advantage. 0

Meyer, Johnson, and Ethington (1997) studied the role of relative tageaim adoption,
when they proposed three inrative techniques of distributing information about cancer to the
public. Before implementing the techniques, each was rated by -gigigtyorganizations based
on six factors of easily adopted innovations. o3énfactors included relative advantage,
compaibility, complexity, trialability, observability, and adaptability. The factors were

described by Rogers (1983) as the six important characteristics of easily adopted innovations.
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According to Meyer, Johnson and Ethington (1997) the most influent@brfaon the
organi zationsd decision to adopt was relative

Aubert and Hamel (2001game tothe sameconclusionwhile studying the adoption of
smart cards in the Canadian sector. The relative advantage of smart cards was reported to be the
mostsi gni fi cant factor i n the adopterso deci s
communication within the adopting organizations than previous methods. This illustrates the
i mportance of an innovationds relative advant

An easily adoptable product is also compatible with the needs and values of the potential
adopters (Roger, 1983). According to Ram and Sheth (1989) integrating a new technology into
the daily business of an organization is one of the biggest challenges faceklppdrs of new
technology. If a company cannot easily envision how a new product can fit into théd-diay
workings, it is far less likely to be adopted.

Aubert and Hamel (2001) reported that while presenting smart cards to various
organizationsseveral commented that one of their best qualities was that they fit easily into the
work habits and environments currently existing in the organizations.

Foy et al. (2002) presented innovative clinical practice recommendations to sixteen
Scottish hospéls. The researchers performed an audit of the participants of the study, and the
attributes of the recommendations that aided or hindered adoption were discussed with the
doctors. The recommendations that complied with the current views and valuesdafctbrs
were the adopted most often. The recommendations that would create the biggest changes in

routine were the adopted least often.
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According to Rogers (1983) another important trait in an adoptable product is
Atrial abil ity o abilty of the arganidatioh fottegt the produich efore fully
implementing it.

Grilli and Lomas (1994) investigated twerttyee cases in which medical and surgical
procedures guidelines were recommended to hospitals. The researchers surveyed th@Bubjec
cases, and uncovered what characteristics made each innovative idea adoptable or unadoptable.
They found that the more easily tested recommendations were adopted the most often. Those
recommendations that required more commitment to test wereealdegs often. This supports
Rogersdo statement that trialability is critic

According to Rogers (1983) another critical characteristic of an easily adoptable
innovation is low complexity. A new product that is simple to undacseind to begin using is
more readily adopted than a more complex product.

During their earlier described research, Grilli and Lomas (1994) discovered that the least
complex medical and surgical procedures, such as obstetric and preventative prooestares,
adopted at higher rates than the more complex recommendations, such as cardio and oncological
procedures.

Meyer, Johnson, and Ethington (1997) came to similar conclusions in their research
involving plans to reach the public with information abcancer. They found that the less

complex the method, the more the method was implemented.
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Characteristics of PicturePosts

The above described characteristics of an easily adoptable innovation are important to an
organization that is marketing a new technology such as PicturePosts. PicturePosts are
innovative tools for monitoring environmental health, and they possess marjeof
characteristics of an easily adoptable product.

The PicturePosts have a high relative advantage, due to the lack of competition in the
field of environmental monitoring tools. They also have high trialability, because currently
installed PicturePds are located around the Boston area and can be used before installing a new
PicturePost. The PicturePost project also has low complexity, because the equipment required is
easy to use.

The compatibility of PicturePosts is more difficult to measure.eifTkkompatibility
directly depends on the organizations that are targeted while choosing participants. The leaders
of the PicturePost project should consider this variable when selecting organizations to involve.
Types of Adopters

According to Rogers (188) there are five categories of innovation adopters.os&h
categories are determined by the values and characteristics of the organizations in relation to
their adoption of new technologies. The categories are innovators, early adopters, early majority,
late majority, andilaggards.

Rogers (1983) claims that innovators are the gateway through which new innovations
reach the world. Innovators are willing to take risks associated with adopting extremely new
technology. They also have the technologslkills and knowledge required to utilize these
innovations. These individuals and organizations strive to find and adopt the newest innovations

first. They can also be the developers of new technology. Because innovators are so ahead of
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the norm whenticomes to innovation adoption, they are somewhat cut off from the rest of the
innovation diffusion system. Successful adoption by innovators is not a good indicator of
successful adoption by the rest of the public.

According to Rogers (1983) the nextawategories of adopters are the most useful to the
developers of an innovation. The first of these is the early adopters. Early adopters are less
venturesome than innovators. They are more selective when choosing an innovation to adopt;
however, othemnovation adopters highly respect the decisions of early adopters. In order for
an innovation to diffuse throughout a local business structure, it must be approved by early
adopters.

Miles et al. (1975) refers to this group of adopters as the prospeciteir business
success depends on their utilization of new products and product markets. Ko, Kincade, and
Brown (2000) concluded that these prospectors are the organizations that the developer of an
innovative idea should market toward exgianthe use of a product.

The next category of adopters is the early majority (Rogers, 1983). They are willing to
test new products, and are as selective as the early adopters. The key difference between early
majority and early adopters is influence. eTharly majority members do not have as much
influence over the decision of other organizations as early adopters.

Miles et al. (1975) refers to this group of adopters as the analysts, because they require a
longer innovation decision process than thdyeadopters or prospectors. They are willing to
take some risks with new ideas, but require more evidence of success. They are the general
public, and so should be a direct focus of in

Rogers (1983) states that the nexb adopter categories are far less open to innovation.

The late majority is more skeptical than the previously described categories. The decision to
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adopt is usually caused by necessity, and takes place after nearly all others in the peer group have
adopted. That necessity can be economical or social. The late majority is not open to new ideas,
and should not be a target audience of an innovation developer.

Miles et al. (1975) agreethat theseare importantcharacteristics, but has termed the
group fireactore. This is because they are among the last to adopt an innovation, and often
decide to adopt to avoid becoming outdated. Directing marketing of new products to this group
is usually fruitless, since other groups must demonstrate success thefdege majority or
reactors begin implementation.

The final group to adopt a new technology is the laggards (Rogers, 1983). The laggards
are very traditional, and are usually isolated within their community. They are opposed to
innovation, and will on} adopt a new idea after an extraordinary long decision process. They
must be absolutely sure that the new product will not fail before implementation can even be
considered.

Miles et al. (1975) described this group of adopters as defenders, becatissr of
opposition to change. Their main prerogative is to maintain their current stability. This means
that they do not seek new ideas, and even avoid them if possible.

Characteristics of Early Adopters

Because the early adopters of an innovation arangortant to the diffusion of new
ideas, their characteristics have been studied closely. These organizations share a set of
characteristics that make them excellent candidates for implementing new technology. Important
factors to consider while seekingarly adopters include organization size, specialization,

centralization, formality, and interconnectedness.
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The effect of the size of an organization on its willingness to adopt new technology is the
subject of debate. According to Hastings (1976) lag®apanies tend to have a better use for
new technology than a smaller company. Larger companies often have a wider set of goals than
smaller businesses. Larger organizations may also have greater resources, like time and money,
to invest in new technotpy . Ettlie, Bridges, and OO0Keef e
They suggest that as an organizationbs si ze
ideas increases.

Conversely, according to Hastings (1976), a larger business may bageaquirements
for approval of adopting a new technology than a smaller business. If this process is not
efficient, it may take significantly longer to implement a new idea in a larger organization than in
a smaller institution. A smaller organizatioray have more flexibility for applying fresh ideas
than a larger company. A larger company may not want to bother with a practice that has not
been thoroughly tested, while a smaller company may be available to test the method.

An or gani z azatiorohaassigrsfipaatceffeet bn its willingness to adopt new
technologies. An organization that has expertise in the same area as the product will be more
likely to adopt the product if they are even slightly familiar with it (Moreau et al., 2001fe If
product is too new to the company, or if it has not been tested elsewhere first, the expert
organization will be more likely to deny early adoption (Moreau et al., 2001). Kimberly and
Evanisko (1981) explain that the greater number of specializatiahgin organization has, the
wider its knowledge base is. This wider base makes it easier for an organization to understand
and implement a wider set of new ideas.

According to Rogers (1983) organizations with a low level of centralization tend to be

more open to the idea of implementing new technology. In a highly centralized organization,
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decision making power is limited to a select group of people. The past experiences and views of
these few people determine whether a new product will be adoptegani2ations with less
centralization include the opinions of a wider range of people in their decision, making

i mpl ementation of new ideas more | ikely. Ett
an organization became more centralized, it10pss to innovations decreased. They suggested

that innovation developers market their new products to more decentralized organizations.

According to Rogers (1983) companies that have a more formal approach to daily routine
and decision making are leskely to adopt innovative ideas. When a formal approach of
decision making is in place, the exchange of new ideas is more restricted. This makes the
breaking in of new technology more difficult.
subject. They study the effects of the size of an organization on innovation adoption decision
process. They conclude that formalized communication that is found in a larger company
hinders the implementation of new ideas. When trying to promote new technology,
organizations that promote a more free flow of ideas should be sought.

Interconnectedness is another trait of an innovative organization (Rogers, 1983).
Companies with extensive ties to the surrounding community and excellent interpersonal
communicatiorare more apt to learn of and consider new technology (Rogers, 1983). A more
isolated organization may not learn of a new idea, or give it due consideration. Miller and
Friesen (1982) agree that the more connections an organization has to its locahseiythe
more access it has to innovative idea. This promotes innovation adoption.

Because involving early adopters is the gateway to diffusing an innovation to other

adopters, they should be the main target for marketing of new technologies. Tdre haithe
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PicturePost project should seek organizations with the above described characteristics, when
seeking new participants.
MOTIVATION & LEISURE INVOLVEMENT
A major issue with the PicturePost project is getting people motivated t@itdikees
andupload them to the database. The Pdrtavler model of motivation explagwhy someone
may want to use a PicturePost. Lawi@s e x pect ancy therevel pdopled/ayze nd s

rewards, and peopleds belief t eappliedBECMextwi | |

-

Inc., 200). Thatwill hopefully be the situation with the PicturePosts. In a leisure acsuiti
as taking photographs the rewammeone receives is simply the pictures taken or the fact that
they know they are helping to monitthe environment. According to a study done by Kyle et
al. (2006) motivation must exist before losigrm involvement will occur. Though there is a
positive correlation between matitton and enduring involvemernt,has a different effect for
every peson. (Kyle, Absher, Hammit, Cavin, 2006) The average PicturePost user will be
someone who already cares for the environment, someone who is willing to take time out of their
own schedule to better the world around them.
INTERFACE DESIGN

The user base fahe PicturePost website is the general public. It currently includes
mostly middle and high school students and their teachers; however, the aim of this project is to
include other groups of people as well. This will make for a very broad user bawselerifior a
website to be utilized to its full potential, it must have a fisendly interface design. An
interface is the way that a user interacts with a website (Hackos et al., 1998). It is the design and

layout of the webpage. Alotofthoughtabb t he usersd needs shoul d ¢
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The most important feature of a user interface is that it aids the user in accomplishing his
or her business in the most efficient manner possible (Hackos et al., 1998). In order to
accomplish this,am@ must understand oneds wuser group.
website must be capable of meeting the needs of users with varying experience with computing.
The difficulty that people currently have in navigating the site will turn thdrtoafiorking with
the project.

Dix et al. (2004) explains that one of the most important features of drigsely
interface is fAlearnabilityo. The d-timeasemabi |l i
can get comfortably acquainted withe site enough to use it successfully (Dix et al., 2004).
This means that the site needs to be consi st
internet and consistent within itself (Dix et al., 2004).

The DEW website was last updated in 2006t lis appearance is similar to web pages of
the early 1990s. The site is left aligned, rather than centered. The centering method draws the
eye to the center of the page. This is easier to read and easier for the page developer to highlight
important fatures on the page (Dix et al., 1998). Changes such as this one can help to make the
appearance of thBEW website more familiar to the users. The individual pages of the site
should also be consistent. This means that links should be marked in ancleeonsistent
manner, and the main menu links should be in the same order on every webpage (Lynch, 2002).

The changes will make the user more comfortable in using the website, and will allow
them to find the way to where they want to be if they getiloshe site. Another important
aspect of Al ear nabi |usesagénavigaing@ prediciabietwaldsitbeyi t vy .
know what will happen after every action they perform (Dix et al., 2004). DHW website is

not very predictable. Some pices and diagrams are actually unlabeled linkse uses have
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no idea where these will takhem. They must be clearly labeled and marked as links with a
predictable format, such as blue underlined text.

The DEW website also needs to be easier to gatd. This means that users should be
able to determine where they are and where they need to go to accomplish their goals without
much effort (Dix et al., 2004; Lynch, 2002). One technique to help in this capacity would be to
group the menu items in adical manner (Dix et al., 2004). Important links like the PicturePost
link should be emphasized, not hidden in a etog'n menu (Dix et al., 2004).

Websites that are designed for the general public must be based uponfréendigr
interface design. In order to increase the use oD#M/ photograph database, the user interface

must be improved
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CHAPTER 3: METHODOLO GY

The main goal of this projeavas to increase the usage of the PicturePost program by
involving several noprofit organizations in the Boston/Cambridge area. In order to accomplish
this, the project had focused on three objectives. The first objective was to gain insight on the
PicturePost project by participating in it directly. We did this by installing and using our own
PicturePost. The second objective was to gain understanding of how the PicturePost program
could benefit local nomprofit organizations and how the project abdde adapted in order to
more specifically tailor to their needs. Our final objective was to improve the portals through
which the participants of the project interact with each other and with the heads of the MVH
program. The main portal that fostersstmteraction is the Digital Earth Watch website. This

chapter gives a detailed description of how we accomplished these objectives.

INVOLVE LOCAL NON-
PROFIT ORGANIZATION IN

THE PICTUREPOST
PROJECT

Gain Insight Understandw Improve
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Profits
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PICTUREPOSTS

As previously stated the purpose of our project wasintrease the usage of the
PicturePosts. In order to understand the PicturePosts we decided to install one ourselves. By
installingonewe gained further inskg into the complete process through which a participant of
the PicturePost project goesWe were able to identifythe mostcomplicated pieces of the
process anduggest improvements to Digital Earth Watchhe steps that we completed while
participating in the PicturePost project are outlined in Figure 3.

First, we chosean environmentallynteresting location wherea PicturePost would be
useful. We decided to replace a previously installed wooden PicturePost at FreshTRend.
PicturePost was warpeshdhad no attacheithstructions.

After physcally installing the PicturePgstve used it in order to get an idea of what
being a participant in the PicturePost projectails. We took the photographs and navigdt
through the website to upload the images. We tuk uploadegbictures once a week féour

weeks while we were n Boston.

Figure 3: PicturePost Project Step
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INVOLVING NON -PROFIT ORGANIZATIONS

The main focus of our project was to involve local 4poafit organizations in the
PicturePost project. The first step to accomplishing gwal was to understand how the
PicturePost project could benefit these organizations do this, we first assessed the current
state of the project by interviewing the nine teachers that were recruited as PicturePost
participants by a group of WPI studenn 2007. In those interviews we inquired about their
current participation, what they liked and disliked about the PicturePost project, and any
recommendations they thought would increase participation in the project.

We then presented the PicturePproject to each of neprofit organizations from the
Boston/Cambridge area. We assessed the level of interest of the organizations and held a group
presentation for the organizations that showed the greatest interest in the PicturePost project.
Intervi ews with PicturePost Users

In order to gain insight to why past PicturePost users were not continuing their
participation, we contacted each of the PicturePost participants that were recruited by the group
of WPI students in 2007. Each participant wastacted with an email, telephone, and by a
second email.

Four of the participants responded and agreed to grant us an interview. These four were
Rebecca Schwer, Tim Herrmann, Lisa Camp, and Christina ConnéMg performed the
interview with Christina @nnelly at Algonquin Regional High School where she teaches. The
other interviews were performed over the telephone.

We asked each of the PicturePost users to explain the positive and negative aspects of the
PicturePost project. Their responses are sanaz®ed in chapter three of this document. They

were used to assess the limitations of the current PicturePost project. Our recommendations to
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Digital Earth Watch and the Museum of Science that were based on the PicturePost user
interviews are described chapter four of this document.
Creating a List of Non-profit Organizations

Before we could recruit neprofit organizations to the PicturePost project, we first
developed a list of potential ngorofit organizations that would be interested in the Peftost
project. We took the names and contact information of the organizations from the telephone
directory of the Cambridge area and internet searches. We also used lists of lggadfihon
organizations from the United Way and the Nonprofit Centerost®. We used these different
sources for our list in order to make sure that no criticatprofit organizations were missed in
our searching.

We further researched each organization from that master list using the internet and
categorized them to deteine if they fulfilled our criteria for targeted organizations. The
targeted organizations had to have been environmentally driven. They showed an interest in
botany, climate, or wildlife. They were also concerned with the local ecosystems and their
changes. We included educational organizations, such as summer camps, and organizations that
are involved in community service in our list. Another major set of organizations that was
included in our final list were groups controlling bike and hiking traild groups advocating for
the Boston Harbor Islands.

Our goal was to target as many groups as possible but eliminate groups that did not fall
under the above described categories. Our final list containeddhietyorprofit organizations

and can bedund in Appendix D.
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Recruiting Local Non-Profit Organizations to the PicturePost Project

The next step in our project was to recruit each-profit organization on our ligb the
PicturePost program. We sent letters to the organizations to briefgnptég project to them
andto explainhow it could benefit their organization. An example of these letters can be found
in Appendix E. Next, we maddelephone alls to follow up on these letters amdquest an
individual meeting time.We finally visited the organizations that did not respond to our calls to
give them a pamphlet explaining PicturePosts. This pamphlet is in Appendix F.

We managed to hold meetings with three of the thortg organizations from our original
list of nonprofit organizatios. During those meetings, we informed the -poofit leaders of
the purpose of the PicturePost project and described what would be expected of them as
participants.
PicturePost User Orientation

At the end of the term, we hosted a PicturePost user dr@ntat the Museum of
Science. We presented the PicturePost program to the most promising organizations from our
individual interviews. Those groups were the ones who showed the most interest in the project.

The presentation was created in order to @rplhe parts of the PicturePost project that
were most confusing or difficult to the past PicturePost users. The main focuses were choosing a
PicturePost location, installing the PicturePost, and navigating the Digital Earth Watch website.
These topicsvere chosen, because they were areas of difficulty that the PicturePost users we

interviewed had encountered.
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WEBSITE DESIGN

An important objective of our project was to create a user friendly website that can be
accessed by the public. In its currstdate, the MVH website is confusing to use and the public
is not able to upload photos they take at local PicturePost sites. To improve the current website,
we completely redesigned the interface with which the user interacts.

We developed a prototypeebsite and shared it with the members of Digital Earth
Watch. We reduced the number of links that are visible to the user and organized the
information in a more linear form. We also gave the prototype website a cleaner look by
changing the color schemeducing the number of images, and creating smaller web pages.

To prevent confusion and frustration there is a navigational bar at the top which informs
the user exactly where they are in the web site at all times, with each previous page being a click
or two away.

GRANT FUNDING

Another important aspect of our project was to research possible grant resources to
further fund this program for the future. We began by doing preliminary research on major
funding resources such as the National Science Foundation and the EnvironmaetlioRr
Agency.

Next we met with Ted Russo, the Associate Director of Research Administration at WPI,
to help us with funder searching. Mr. Russo suggested a number of grant searching techniques
and referred us to his colleague Robert Kruger for fudldgice. The information received from
the interviews of Ted Russo and Robert Krugedescribed further in chapter four of this

document.
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We used Google searches, searches on the websitegrants.goy and databases

available through WPI to find funding opportunities for the PicturePost project. We developed a
list of possible funders and their application requirements to present to the members Digital

Earth Watch. The results of our searches are described irechayptof this document.
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CHAPTER 4: FINDINGS

The main goal of our project was to involve local pyofit organizations in the
PicturePost project.To accomplish this goal, wgained insight on the PicturePost project by
directly participating, intervieing past PicturePost users about their experievedis the
project, and suggestingmprovements for the relationship and communications between
PicturePost users and the Digital Earth Watch.

In this chapter weliscuss the findings of our investigatiomso the PicturePost project.
First, wediscuss the difficulties that we encountered while we participated in the PicturePost
project. We also discuss the responses that we received from the PicturePost users about their
participation, experiences, anccoenmendations. Next we discuss the results of the individual
recruiting sessions with the ngmofit groups of the Boston area and from our group recruiting
session with the most promising nprofit groups. At the end of this chapter we discuss the
analsis of the problems of the current Digital Earth Watch website.

INSTALLING OUR OWN P ICTUREPOST

Instead of installing a PicturePost in a new location we decided to replace a warped
PicturePost at Fresh Pond in Cambridge, MA with ad@asgng plastic PiwmrePost. The first
major difficulty in the PicturePost project that we encountered was obtaining permission to
install the PicturePost. It took us two weeks to obtain permission. PicturePost participants who
install a PicturePost on land that they dat own will encounter this same problemAny
roadblock encountered that early in the PicturePost project will discourage potential participants
from continuing the project.

When we went to Fresh Pond to find the site of the wooden PicturePost, we tiwdiced

the PicturePost was not advertised anywhere around the pond and was not marked on the maps
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that were posted in the area. Because we had a general idea of where it was located, we were
able to find the PicturePost using the map on the Digital EartichWeebsite. When we arrived

at the site, the PicturePost was not labeled and instructions were not attéchedlabelled
PicturePosthat is not advertised in the area or located on a map will not encourage the use of
PicturePosts by the general publi©nly participants with previous knowledge of the PicturePost
project and of the PicturePostodos | ocation can

New PicturePost participasimight be able to locate the PicturePost and use it properly,
if they obtained directions &m the Digital Earth Watch website before exploring the pond.
However,any casual observewould have no idea what to do with the PicturePoshayeven
stumbled upon it. The unlabeled and unadvertised PicturePost at Fresh Pond is useless to novice
users.

The next difficulty that we encountered in the PicturePost project was making the weekly
trip to take photographs. The journey from the Museum of Science to Fresh Pond takes about
twenty minutes by car, and about forty minutes by subway. The wesddyrsion was
troublesome and difficult to fit into our busy scheduléurrentPicturePost participantsave
already encounteed this same problem. That will be discussed in the next section of this
chapter.

The final key barrier that we encounterédring our PicturePost experienceas
uploading the photographs to the Digital Earth Watch database. The instructions from the
Digital Earth Watch website were helpful, but the whole process was very time consutning.
takes approximately fortfive minutesto an hour to upload a set of nine photograph$e
password that is required to upload photogsapas also not posted on the DEW website. The

annoyance of having to request the password by draaialready discouraged participants from
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taking the lasand most important step in the project process; that is sharing theif lolat@opic
is discussed more fully in the next section of this chapter.
PICTUREPOST USER INTERVIEWS

We were able to interview four out of the nine PicturePost users from tisgdioard
of the 2007 WPI projecfThose teachers had showed great interest in the PicturePost program
and were all given PicturePosts and instructions. They agreed to integrate the PicturePost project
into their science classe¥/e interviewed Rebecc&chwer, Tim Herrmann, Lisa Camp, and
Christina Connelly. The other teachers either did not respond telgoinone calls and emails
or had moved to different schools.

We first questioned the teachers about their cuP@ttirePost projegiarticipaton. We
learned that only two of the four teachers are currently participating in the project. The decrease
in participation of the teachers demonstrates the difficulty that Digital Earth Watch has been
having in retaining PicturePost participants.

One ofthe active participants takes photographs apgroximately every other month.
Neither of the active participants has uploaded photographs to the online PicturePost database.
Of the teachers who were not actively involved in the PicturePost projechazhnever even
installed her complementary PicturePosEhe other inactive PicturePost user was forced to
discontinue the PicturePost project in his classroom, because he no longer teaches a course in
which it would be appropriate.

Next, we inquired ahot the PicturePost userso exper
especially focused on what they liked and disliked about the PicturePost project. The areas that
we focused on were the classroom utility of the PicturePosts, the Digital Earth Watch website,

andthe general process of using a PicturePost.
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The teachers who were still involved in the project liked involving their students in the
Abi gger pictured of environment al heal th thro
their students liked thidea of doing their part to help the environment.

The teachers who were no longer involved in the project said that they had trouble fitting
the PicturePost into their curriculunior exampleTim Herrmann used the PicturePpsbject
in a NaturalHistory course during the 20@807 school year but is no longer in charge of the
course. The PicturePost project is irrelevant to his current class load.

Another concern of the teachers who are no longer active in the PicturePost project was
the time sale of the project. Some of the teachers reported that their students would have been
more interested in the project if they could have been involved for a longer period of time. The
average high school or middle school course, on average, is compi#ted avfew months.

The teachers said that this was not enough time to show the students a drastic enough change for
them to become invested in the PicturePost project.

The nexttopic we asked the teachers about was how they felt about the Digital Earth
Watch website. Three out of the four teashresponded that the website was far too confusing
for them to navigate easily The most common complaints were that the website was too
difficult to navigate, there were too many links, and the uploading atas too complicated.

The challenges of the website discouraged the teachers from sharing the data that they collected
in class. Rebecca Schwer suggested that we hold a website training session for the PicturePost
participants to overcome this challenge

When we inquired about the likes and dislikes of the PicturePost project in gémenel,
weretwo common types of responses. Tim Herrmann and Christina Connelly had difficulty with

the actual instiation of their PicturePosts. ida Camp installed hepost in a location that is
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about a fifteen minute walk from her classroom. Her biggest challenge is getting to and from her
PicturePost during her fifty minutes of class tim&le facedsimilar difficultieswhen traveling
to our PicturePost.
RECRUITING LOCAL NON -PROFIT ORGANIZATIONS TO THE PICTUREPOST
PROJECT

The individual recruiting process yieldesdmesolid leads forecruiting new members to
the PicturePosproject Of thethirty-one organizationgrom our list of local nosprofits, seven
expressd definite interest in the PicturePost projed/e sent apamphletdescribing the
PicturePost project to those groupehe PicturePost pamphlet is located in Appendix F of this
document.

The other nosprofit organizations from oulist either did not rgsond toour efforts of
communication or told us that they were not interested in the PicturePost project. Every one of
these organizations received a letter describing the PicturePost project. An example letter is
located in Appendix E of this documeniVe then followed up with every organization with a
telephone call and finally visited each of the nonresponsive organizations to hand deliver a
PicturePost pamphlet.

Three of the nomrofit organizations from our list agreed to meet with us to discuss the
PicturePost project in further detailhese three organizations were the Audubon Society at the
Blue Hills Trailside Museum, the Brookline Conservation Commissi@amg the Boston
Minuteman Counsel of the Boy Scouts of America.

We met with representatives of each groups and described the goals of the PicturePost

program. We also explained what is expected of PicturePost u3érsy are expected to choose
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a PicturePst location, purchase and install their own PicturePost, as well as take and upload
photographs once a week.

The Blue Hills Trailside Museum decided that the PicturePost project did not suit the
goals of their organizationsLheyweremore interested in amnitoring animal life than plant life.

The museum director referred us to a Parkdea of a local National Park to discuss placing a
PicturePost there.

Whenwee x pl ai ned t h eo tigerParigRaageroske sgemedlingerested in the
PicturePost priect, but she had a few concerrdhe thought that it would be difficult to get the
appropriate permission to place a PicturePost irNtitenal Rirk. She also told us that the area
had a vandalism problenThe PicturePost would be a likely target float vandalism.

Receiving appropriate permissitminstall the PicturePost in a National Peutuld have
required more time than we had availablering our project, but we decided to start the
process The Park Ranger referred us to the people imgehaf issuing the permits that would
be required for installing the PicturePostve sent an email to these people explaining the
PicturePost project and received no respond& then followed up with phone calls and
received no response. It is possithiata response will be receivexventually but we did not
receive one within the timame of our project.

We alsomet with Tom Brady, who is the Consation Administrator at the Brookline
Conservation CommissiorHe was very excited about the Pictost project.He requested a
pamphletto present to his commission meetinghen we met with him we explained the
purpose of the PicturePost project and what would be expected from his organization as a

participant. After telling him the details and ogoals he seemed very interested in the project.

34



We invited Tom Brady and members of his commission toRecturePost user orientatia@n
April 17, 2008

We alsomet with the Boston Minuteman Counsel of the Boy Scouts of Ameki¢a.
gave them an overwie of the PicturePost project and our expectations of them as participants.
They expressed a strong interest in the PicturePost prageetell They told us that the
PicturePost project would be an excelladdition to their Boy Scout camp in MiltorThey also
thought upthe idea obrovidinginexpensive disposable digital cameras to each group of scouts.
This isan excellenidea that will remove some dependencies on the boy scouts themselves to
bring cameras. We invited representatives from theunisel to ouPicturePost user orientation
on April 17, 2008

PICTUREPOST USER ORIENTATION

We held a PicturePost user orientation for potential participants at the Museum of
Science on April 17, 2008. We invited representatives from the Brookline @atisa
Commission and the Boston Minuteman Counsel of the Boy Scouts of America. Mr. Brady from
the Brookline Conservation Commission also recommended that we invite members of the
Brookline Greenspace Alliance, whom were on our original list of localpmofit organizations
and were of the seven to express some interest, but were not available for a meeting. We invited
the members of Brookline Greenspace Alliance to the orientation by telephone.

Due to Mr. Bradyds extr e nmeAdministbatos ke hadctdr e d u | e
decline our invitation to the orientation at the last minute. The director of the Brookline
Greenspace Alliance declined for the same reasons. However, the Boston Minuteman Counsel

sent a representative to learn more abouPibeirePost project.
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During the orientation we provided the representative from the Boy Scouts with a more
detailed explanation of why the PicturePost project was developed and of the purpose of Digital
Earth Watch. We also gave her detailed instructadribe steps of the PicturePost process. We
gave her copies of our User Guide, which outlines the same steps. This User Guide is located in
Appendix G of this document. We ended our presentation with a tour of the Digital Earth Watch
website and a demefration of how to upload photographs to the online database. We
concluded the morning by introducing the Boy Scout representative to Brian Rogan, who will
serve as her contact to the PicturePost project and Digital Earth Watch after we leave Boston.

WEBSITE DESIGN

Before we could make recommendations for a new Digital Earth Watch website design,
we had to assess the problems with the current website. The major problems with the site are the
difficult navigation, the overflow of links, and the difficuldf the uploading process.

The first problem that we decided solve for the new DEW website was the difficult
navigation. The biggest problem with the navigation of the website was the navigation bar,
which is at the top of every page. The links in tlaigation bar changed order from page to
page, making it difficult to find specific links when exploring the site. The most important links
in the navigation bar, such as the PicturePost links, were hidden in drop down menus.

Another problem with the iDital Earth Watch website was the excess of links on the
pages. The links on the website were not clearly labeled, and important links were difficult to
find. Links are now clearly labeled with blue underlined text and describe their destination as
well.

We have developed a prototype web#itat solved all of the problems the current DEW

welsite has. There are far fewer links immediately visible on the main page, and back tracking
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is easily accomplished through a new additional path viewer. Tthisshaws the user all of the
pages they have clicked through in order to get to the site they are currently viSaiagn
shots of our prototype website design and fixes can be viewed in appendix H.

The most severe problem with the Digital Earth Watebsite is the uploading process.

The instructions on the website are clear and helpful, but the process is very complicated and
time consuming. It takean average obne hour to upload one set wihe photographs. The
naming process is the most cdiogted and time consuming part of the uploading process. Itis
also important to note that the password that is necessary for uploading photographs is not posted
on the DEW website. Unless the participants go out of their way to obtain this passewprd, th
cannot post pictures.

In order to solve the problems described above, Digital Earth Watch applied for and
received a grant from NASA to create a new Digital Earth Watch website. The University of
New Hampshire (UNH) will be in charge of creating andimtaining that website. To help the
university with this endeavor, we developed a prototype Digital Earth Watch website. We
incorporated solutions to the previously described limitations of the current Digital Earth Watch
website. Screenshots of ouptotype website can be viewed in Appendix H of this document.

GRANT FUNDING

One of the most important parts of the PicturePost project is outreach. The future of the
PicturePost project depends on the ability of Digital Earth Watch and the MuseumrafeScie
find and retain PicturePost participants. Grant funding is required in order to perform that
outreach for the PicturePost project. We have developed a list of possible grant funders for the

PicturePost project.
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Before we began our funder searahinve contacted and interviewed Ted Russo from
WPl 6s Office of Research Administration. He
grants. Mr. Russo told us that we wanted should be searching for program funding grants that
would allow Digitd Earth Watch and the Museum of Science to continue to develop the
PicturePost project. He suggested that we perform Google searches, searches on the website

www.grants.goy and to utilize the online databases that are avaieb t hr ough WPI 6 s

Research Administration webpage.

Ted Russo also directed us to interview tw
Of fice of Corporate and Funding Relations an:qt
Global Studies Dision. Terry Adams declined our requests for an interview because of her
busy schedule. Rob Kruger agreed to meet with us for an interview.

During the interview with Rob Kruger, we described the PicturePost project to him and
explained that Digital Eartiatch needed funding for an outreach program. He responded by
saying that it is very difficult to find that kind of funding. He suggested that we investigate
research funding that the Museum of Science could share with a loecpfafdrorganization to
use PicturePosts in a research question. That would encourage participation in the PicturePost
project and ensure that the PicturePost data is used for a scientific purpose.

We took the advice that we received from Ted Russo and Rob Kruger into actdent w
performing our searching for grant funders. We began by investigating the National Science
Foundation, the Environmental Protection Agency, and the US Department of Agriculture.
Neither the Environmental Protection Agency nor the US Departmentrafultgre had a grant
funding program that suited the PicturePost project or a research project that could be supported

by PicturePosts.
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We did discover that the Environmental Biology Division of the National Science
Foundation does fund research that could be supported by PicturePosts. The Environmental
Biology Cluster within this division supports research in developing an understaofling
interactions between species within an ecosystem. With a grant such as this, the Museum of
Science could collaborate with a local amofit organization to investigate the interactions of
plant species in Massachusetts ecosystems.

The National SciencEoundation also funds Informal Science Education grants. These
grants can be used for planning of conferences, symposia, and workshops. The Museum of
Science could use a grant such as this to coordinate with local teachers or a group of WPI
students talevelop a plan for integrating PicturePosts into middle and high school curriculum.
Another possibility is using a grant like this to hold PicturePost user orientations for
Massachusett s éprofitiealemher s and non

The downside to the Informal ®cice Education grants is the high level of competition.

Not only would the PicturePost project be competing with otherpmofits throughout the
country for this grant, but it would be competing with other departments within the Museum of
Science.

Anothea possible grant funder is the Boston Foundation. This funding organization
provides TwiceYearly Grants to nosprofit organizations in the Boston area. The Boston
Foundation provides very broad project requirements. They fund several types of programs.
The funded sectors that the PicturePost project is concerned with are education and urban
environment. For an education grant the Museum of Sciencewoold k wi t h Massach
schools to integrate PicturePosts into the school systems or asdcter program. For an

urban environment grant the Museum of Science could use the PicturePost project to help a local
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nonprofit organization develop a program to inform the public about environmental issues in
urban areas.

The Boston Foundation also provédegrants from the East Boston/ Chelsea
Environmental Fund. The grants that are distributed from this fund have very broad
requirements as well. The fund provides grants for any project that involves environmental
activities in the East Boston/ Chelseaear It particularly favors projects that support
environmental education or recreational activities that promote environmental leadership. The
PicturePost project definitely fits within those parameters.

Another possible funding organization is the BRoundation. The Barr Foundation funds
programs that involve educating urban residents about environmental issues. Unfortunately, the
Barr Foundation does not accept requests for funding and grants funding on an iRertgtion

manner.
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CHAPTER 5: CONCLU SIONS AND RECOMMENDA TIONS

Based on the information collected through each portion of our project and through the
examination of our findings we were able to draw conclusions ateps that the Museum of
Science and Digital Earth Watch should takeimprove the PicturePost projedtrom these
conclusions we were able tieveloprecommendations thate believe willbenefit the Digital
Earth Watch and PicturePost program.

CONCLUDING REMARKS

By taking part in the PicturePost program and contacting PestirePost users we
gained a deeper understanding of the entire PicturePost project process. The process includes
everything from the installation of the PicturePost to the taking and uploading of photos. From
our weekly photos and our user interviewsware able to recognize the educational value and
many of the problems that participants encounter during the course of the project.

Many of the difficulties that we and the past users fanedlved the navigation of the
Digital Earth Watch website antié¢ uploading and naming process on the SmugMug website.
Those problemare due tdhe fact that the current Digital Earth Watch website is confusing and
outdated. We successfully developed a prototype website that fits into the criteria given to us by
the Digital Earth Watch representatives. imake the uploading process easvwerrecommended
that the PicturePost photograph database be hosted on the Digital Earth Watch website and that
the naming procedure for the photos be automaBsleenshots from oyarototype website can
be viewed in Appendix H.

While reading the instructions for PicturePost participants on the Digital Earth Watch
website,we noticed thamostof the information directed toward schools and other educational

organizations. W decietdto develop a PicturePost User Guitiat s directed towandon-profit
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organizations. The User Guide provides a more complete set of instrubtorise PicturePost
website, and leads the PicturePost participant through the PicturePost procésssistep It
also includes information explaining the purpose of the PicturePost project and the goals of
Digital Earth Watch.The User 6s Gui de can be viewed in Ap}
By targeting norprofit organizations instead of educators we were able to helmeéxpa
the PicturePost program to a new field of participants. Environmentally conscious and
educational groups took great interest in the program and we were ablelt@ the local non
profit groupsthroughout the Boston/Cambridge alneathe PicturePostrpject By involving
such widely known groups as the Boy Scouts we may be opening the door to expanding the
PicturePost project nationally.
Because of the busy schedules of Hpoofit leaders and the limited time we had in
Boston, we had difficulty recrting PicturePost users. Two of the Aamofit organizations that
we made contact with expressed the strongest interest in the PicturePost project and agreed to
install their own PicturePosts. We received several other expressions of interest fronomether n
profit organizations, but they were not prepared to make a commitment at the time we were in
Boston.
We were told that the funding for the PicturePost project will be coming to an end in
March 2009. We have developed a b$tpossible grant fundersahwould be interested in the
PicturePost projectwWith more funding for the program, participation and expansion for the

PicturePost project will become more feasible.
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RECOMMENDATIONS

In the course of completing our project and based on our conctugie have developed

a list of recommendations for the PicturePost program that will further benefit and promote the

PicturePosprojectfor the future Below we have developed two lists of recommendations. Our

recommendations are directed toward Didgtatth Watch and the Boston Museum of Science.

Recommendations for Digital Earth Watch

Continually improve and update the website- With a new organized website that is
constantly updated and easy to,uke PicturePost program has a much better chance of
recruiting new participants and retainiogyrentparticipants.

Develop a PicturePost database on the DEW websiteBy replacing the SmugMug
photograph database with a database that is hosted ongit@ Barth Watch website,
users will be ableavigate the website and upload photographs more eaEilis will

draw more and lasting participation in the PicturePost project.

Participate in the project - We recommend that Digital Earth Watahembers
participate directly in the PicturePost project. By participating in the project they will
gain a better understanding of the entire process of installation, photo taking, and
uploading. Because the member organizations of Digital Earth Watch are spreass

the country, this is an excellent way to expand the PicturePost project to new territories.
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Recommendations for the Boston Museum of Science

Collaborate with local non-profit organizations on a research grant from the
Nati onal S c i esEneronmentalrBoblagy Digisiod - Because program
funding for a project like PicturePost is difficult to find, the Museum of Science should
consider applying for research grants to utilize PicturePosts to answer a research
guestion. For exampl®urple Loosestrifeis a plant that has invaded the ecosystems of
the northeastern United States. The Museum of Science could cooperate with a local
nonprofit organization to determine if the preseugple Loosestrifaffects the health
of the indigenous plantsf the area
Apply for environmental grants with broad project requirements i The Boston
Foundation distributes grants like the Twi¢early Grant and the East Boston/ Chelsea
Environmental Fund which have very broad program requirements. The Museum of
Sdence should apply for grants such as these to begin an outreach program to the schools
and nonrprofit organizations of Massachusetts.
Maintain a stronger and lasting relationship with PicturePost participants- Many of
the past PicturePost usemhom we interviewed had difficulties with the project and
needed further instruction. Because they had no one to whom they could direct their
guestions and concerns, many PicturePost users became discouraged, and their
participation in the project suffered. By mt@ining communication with PicturePost
users, Digital Earth Watch would be able to respond to those questions and concerns and
prevent PicturePost users from becoming discouraged with the project.

We also recommend that a stronger relationship between PilsturePost

participants and the Museum of Science or Digital Earth Watch be estaliisioed an
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outreach program begins. Funding for an outreach program will be easier to obtain if the
funding institution can demonstrate that the PicturePost prggestrong enough to
expand. This means that the presence of the PicturePost project in the Boston/Cambridge
area should be firmly established before expanding to other areas.

We have begun this process by recruiting local-marit organizations to the
project. Relationships with these organizations must be created and maintained before
the PicturePost project can expand to new territories.

Continue working to expand the project to other nonprofit organizations and
schoolsi We recommendontinuing the work with noprofit organizationgo aid in the
expansion and popularity of the projedte learned during out recruiting process that the
road to recruiting participants is long and trying, but it is also vital to the expansion of the
PicturePost project. Noprofit organizationssuch as environmentally conscience
organizations and friends of parks and trails, as well as educational organizations, such as
summer camps and schools, are excellent PicturePost project candidates.

While we wee able to recruit two neprofit organizations to the PicturePost
project during our time in Boston, we received expressions of interest from several
others. In order to expand the PicturePost project in Boston, the Museum of Science
could continue contaavith the following interested organizations:

0 The Blue Hills Reservation

0 Bike to the Sea

0 Boston Harbor Association

o Brookline Greenspace Alliance

o North East Wilderness Trust
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Expand the PicturePost projectslowly and strategically- If the Museum of Science
attempts to expand the PicturePost project to a national scale at this point in time, it is
almost certain to fail. The PicturePost project should be more firmly established within
Massachusetts before it can be expanded nationally and internatioBgilgxpanding
slowly, the Museum of Science can create the close relationship with participants.

By choosing PicturePost locations carefully, the Museum of Science can ensure
that the data collected in the PicturePost photograph database is scientifieally We
recommend that the Museum of Science target areas that are suspected of being in
environmental crisis or are being threatened by urban expansion. By targeting these
areas, it will become more likely that the PicturePost data will be usedtdites been
collected.

Another way to strategically expand the PicturePost project is to target
participants with a strong interest in the PicturePost project. A simple method to do that
would be to encourage the member institutions of Digital Earth Witcimstall a
PicturePost. These institutions would be ideal participants because they already have a
strong relationship and communication with the Museum of Science. They will be more

likely to make a longerm commitment to the PicturePost project.

Encourage nonprofit organizations to adopt and maintain maintenance of the
currently installed PicturePosts- There are currently four PicturePosts located in
Menotomy Rocks Park in Arlington, MA and two PicturePosts located on Fresh Pond in
Cambridge, MAThosesix PicturePots are located in public areas that are maintained by

the Friends of Menotomy Rocks Park and the Friends of Fresh Pond respectively.
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Our final recommendation is for the Museum of Science to approach
recommended neprofit organizations with a plan to adopt and maintain these
PicturePosts. The organizations would be responsible for all of the required maintenance.
Maintenance should include replacing warped wooden PicturePosts and ensuring that
instructions are attached to each posthese organizations could also advertise the
presence of PicturePosts in their respective areas. We have begun the process described
above by replacing a PicturePost at Fresh Pond and requesting that the PictieePost b
advertised on the billboards at Fresh Pond.

The PicturePost is a vital asset to education and environmental monitoring. We have
begun the process of involving the Bos-ton/ Ca
profit organizations and have beemtaxtingpast PicturePost user3.he next step that should
be taken is to begin marketing this project to the public and promote citizen sclenterease
participation in the PicturePost project many of the-pwofit organizations, schools, and the
public must be remindedonstantly about the environmental education and the scientific
importance of PicturePosts. With the recommendations above, we believe that the PicturePost

program can expand and be widely used across the country and for yeangto co
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APPENDIX A: THE BOST ON MUSEUM OF SCIENCE

The Boston Museum of Science was started in 1830 by a group of six men interested in
pursuing the study of natural history (Museum of Science, 2007d). The museum first opened in
1864 under the name The New England Museum of Natural History and it wasthatfter
World War Il that it became known as the Boston Museum of Science. Throughout the decades
following World War Il the museum greatly expanded by adding three new wings, a traveling
planetarium, and the Mugar Omni theatre.

With those additionshe museum was able to hold more and more exhibits and become
the first science museum to cover all aspects of science under one roof. The Museum had
established itself as the cutting edge of science education by developing innovative and
interactive prgrams that both entertain and educate. More details abouatuhe e uhistorg
are described further on the Museum of Science websitat

www.mos.org/visitor_info/about_&h museum/history of the_museufMuseum of Science,

2007d).

The mission statement provided by the president of the Boston Museum of Science,
l oanni s N. Mi aoul i s, is fAito stimulate 1inter
technology and#ai r i mportance for individuals and f o
I n order to make this mission as successful i
dedicated to attracting a wide variety of participants and getting them invohestlgational
and fun activities (Museum of Science, 2007a).

The museumbés exhibit halls are a place whe
knowledge about many science topics. One of the current exhibits in the Museum of Science is

the Discovery @nter. There visitors can engage in haodsactivities that are designed to
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encourage discovery through play (Museum of Science, 2007b). Another current exhibit is the
Live Animal Exhibit. The Live Animal Center contains more that fifty animal spebles¢um
of Science, 2007c).

The Museum of Science offers many other attractions, such asilteg&al cinema, the
| MAX Theater and the museumdés Planetari um. E
knowledge and entertainment to all of thesmel u mgtars.

I n 2002 Bostonds Museum of Science added
goal was to involve the people of the local community in engineering and technology ventures
(Measuring Vegetation Health, 2006g). Today the museunan®us for having over 400
interactive exhibits per year (Measuring Vegetation Health, 2006g).

In 2004 the museum received a grant from NASA and began to develop the Measuring
Vegetation Health (MVH) project with the aid of six other institutions (NA3#Q8). The name
of the project was later changed to Digital Earth Watch (DEW). The other institutions involved
are:

e The Lawrence Hall of Sence, University of Californierkeley

e Forest Watch, University of New Hampshire

e EOSWebster, University of New Hapshire

e The Remote Sensing and GIS Laboratory, Indiana State University

e The Blue Hill Observatory, Milton, MA

¢ And the College of Education and Human Development, University of Southern Maine
(Measuring Vegetation Health, 2006f).
The Museum of Science has accommodated several exhibits relating to the DEW project.

The Butterfly Garden houses several species of butterflies and plants that are viewed by millions
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of people each year (Measuring Vegetation Health, 2006f). The Remogngexhibit
involved monitoring changes in the ocean using satellite imaging (Measuring Vegetation Health,
2006f). The Seeing the Unseen exhibit and the Light House exhibit both involved the
manipulation and detection of visible and nasible light (Measuring Vegetation Health,
2006f). All of those exhibits introduced the public to various techniques used in detecting
environmental change in the DEW project.

The Museum of Science is an independently owned nonprofit institution that gives back
to the ommunity in a number of ways. One of those ways is helping those that are part of a
minority culture/ethnicity and those with disabilities. A primary goal of the Museum of Science
is to form mutually beneficial partnerships with local nonprofit progreepsesenting minority
youth and adult groups (Museum of Science, 2007g). Nonprofit organizations that work with
underrepresented youths or adults are also allowed free access to the museum exhibits (Museum
of Science, 2007f).
With over 1.6 million visites annually, a large portion of which are visiting schools, the
Museum of Science continually strives to be an educational asset to the city of Boston. The
Museum of Science has established itself as an integral part of the community by providing
ample edcational information through unique exhibits, and assisting the undereducated

minorities.
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APPENDIX B: DIGITAL EARTH WATCH

Digital Earth Watch is an organization designed to detect and analyze changes in plant
health in order to draw conclusions about ¢henges in the environmental. The project is also
designed to encourage participation of outsiders, namely middle and high school students
(Measuring Vegetation Health, 2006c¢). The investigations into changes in a habitat and causes
of these alterationsre based on principles of biological sciences.

As a secondary goal, Digital Earth Watch integrates skills from multiple areas, such as
the life and physical sciences, technology, and art (Measuring Vegetation Health, 2006c). The
manipulations of lightused to view environmental changes are backed by principles of the
physical sciences. Technology and art are also explored through photography and photographic
editing.

Digital Earth Watch is a collaboration of seven founding institutiofisese instittions
are the Boston Museum of Science, Forest Watch,-B@Bster, Indiana State University, the
Lawrence Hall of Science, the University of Southern Maine, and the Blue Hills Observatory.
The role of Bostonds Museum anfApperdix A nThesix n t he
other founding institutions are still actively involved in the project. While PicturePosts are
Boston Museum of Scienceds major contribution
aid to the DEW project. The role of éaimstitution is slightly different, but all are important to

the goal of the program.
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Figure 4: Digital Earth Watch Ins titutions

FOREST WATCH: UNIVER SITY OF NEW HAMPSHIR E
Forest Watch is a New Englamdde environmentaéducation program that is designed
to introduce both teachers and students to different data analysis methods for assessing the state
of-health of local forest stands. Forest Watch offers workshops for students of all ages and for
teachers as well. Theseorkshops help introduce the students and the teacherantisdn
scientific research through forest stand assessment, assessment of damage symptoms, and image
processing which then is used by University of New Hampshire researchers to continue their

surveying ofthe healtiNew England s f (Maasusng Vegetation Health, 2006b)
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EOS-WEBSTER: UNIVERSITY OF NEW HAMPSHIRE

EOSWEBSTERIs a digital library of Earth Science data serving the needs of both the
Earth System Science community and the general uhtie library was developed through a
3.5 million dollar grant from NASA and is now
Institute for the Study of Earth, Oceans and Space. The digital library provides data used by
scientists, researchers, aedc¢hers that cover many different categories. Data categories include
the topics of agriculture, atmospheric deposition and air quality, climate, forest ecosystem and
carbon dynamics, water demand, land use and land cover products, and soils.

The libray also includes atellite data products, such as Modefagsolution Imaging
SpectroradiometeMODIS), Landsat, IKONOS, and satellite derived indices and biophysical
parameters. MODIS is a satellite that was launched by NASA in 1999 and is designed to
measure large scale global changes such as changes in cloud cover. Landsat and IKONOS are
also satellite programs that measure changes in the earth from #gplacethese resources are
open to the public and can be accessed at any(E@Q&WEBSTER, 200k
THE REMOTE SENSING AND GIS LABORATORY: | NDIANA STATE UNIVERS ITY

Indiana State University contributes to Digital Earth Watch in a different way than the
other founding institutions. Unlike other the resources of some of the other institutions, Indiana
State Universityds remote sensing and geogr ap
only to members of the universitydés communit
equipment and data that can be used to monitor the environment. The lavedgaipment
includes ARCVIEW software, which is GIS software, and large format plotters (Indiana State
University, 2005). Students and faculty also have access to digital remote sensing data, a vast

aerial photograph collection, and databases of vegetand soil coverage (Indiana State
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University, 2005). The equipment and data sources can be used to study the light, energy, and
vegetation health changes in the area (Indiana State University, 2007). The ISU website also has
a page where students caxplre Digital Earth Watch through online activities and quizzes.
The activities involve investigating environmental changes with light interaction and digital
remote sensing technology (Indiana State University, 2007). Unfortunately, the activities can
only be accessed by students and faculty of ISU.

LAWRENCE HALL OF SCI ENCE: UNIVERSITY OF CALIFORNIA, BERKLEY

The Lawrence Hall of Science is located at the University of Calif@nierkey and is
a singular resource center for preschool through highdcscience and mathematical education
(Lawrence Hall of Science, 2007). This public science center offers -banesperiences for
learners of all ages (Lawrence Hall of Science, 2007).

The Lawrence Hal | of Sci ence 0 *ct @dovidds a | Sy
materials including books and other types of information for high school students to learn about
science in context of todayo6és environment al [
Lawrence Hall of Science is contributing to DigiEgrth Watch by incorporating DEW ideas in
the GSS Books (Measuring Vegetation Health, 20088 GSS has published a vast amount of
books, but the books in which Digital Earth \
View, 0 "TEcosysODemn€bangeo and i

RESEARCH AT THE UNIV ERSITY OF SOUTHERN MAINE

The University of Southern Maine has joined with Digital Earth Watch and NASA to

increase studentsd wunderstanding of vegetat.

changing environmental cortidins (University of Southern Maine, 2006).
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This cooperation between the Museum of Science and the University of Southern Maine
i's needed in order to accomplish the goals of
to Digital Earth Watch ishe development of learning activities for students in middle and high
school about how plants and trees respond to a variety of environmental factors (University of
Southern Maine, 2006). They also endeavor to teach students to understand currenttmethods
monitor the reaction of plants to changes in the environment and how natural and human
processes influence these conditions (University of Southern Maine, 2006). The university plans
on analyzing surveys conducted, test scores, and case study nathioel®£nd of each year of
the program, in order to monitor its progress. Individual interviews and focus groups will be
conducted with teachers to determine if changes to lesson plans or additional materials are
necessaryUniversity of Southern Maine 026).

BLUE HILL OBSERVATOR Y & SCIENCE CENTER

The Blue Hill Meteorological Observatory has been an important asset to the
meteorological community for many years; many revolutionary weather experiments and
discoveries have taken place at this site. # been continuously monitoring the climate and
weather in the area since its founding in 1885. Daily observations are posted to the internet,
where they can be accessed by the public. The Observatory has recently expanded to educate the
public with schob programs and locally available publication$he Blue Hill Observatorg s
goal isto sharpen students' life skills by having them observe, measure, postulate, and explore

the observatoryodés findings (The Bl ue Hil/l Ob s
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APPENDIX C: PICT UREPOST INSTALLATION

There are a few major steps that need to be taken when getting involved in the
PicturePost project. The first step is choosing the proper location to get the best use out of a
PicturePost. Next correct installation of the Picturei®oseeded so that the post will stay firmly
implanted into the ground. Finally, properly taking and uploading photos is important because if
the pictures are taken wrong or not uploaded correctly onto the website the picture data is
useless.

CHOOSING A LO CATION

Choosing the location of the PicturePost is the first, and one of the most important steps
in successfully completing the PicturePost project. According to Kernan et al. (2007), there are
certain criteria that must be considered when selectingrBfost locations. First, make sure
the vegetationof the selected area is abundant. Also looking for a predominant landmark will
aid in observing changes over time. A large tree or plant could be a prime example. The
locations should have a view ofuitiple layers of the ecosystem so that comparison between
species is possible. The image directed directly up should provide a clear picture of either the
tree canopy or the sky above. Erosion must also be taken into account, as the PicturePost should
not be put at a risk of dislodging itself. A small but possible concern is also vandalism of the
PicturePost, a location with minimal risk is recommended.

INSTALLING THE PICTU REPOST

Once a location has been chosen and a PicturePost has been ordelsdinad it needs

to be installed. The recommended tools for proper installation include #@qlestigger, a

shovel, a pickaxe, a tamping rod, a drill, a level, and a compass. To put the post in the ground, a
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hole of about three feet deep must be dumtok e sur e the post will be
frost depth. The PicturePost should be placed into the ground with approximately four feet of
the post above the ground.
TAKING PHOTOGRAPHS

Note the exact time and date before taking photographs. arhera should initially be
placed onto the octagon so that its lens is facing the North. Photographs are to be taken in a
clockwise order, for a total of eight photographs. Finally, a photo of the sky, vertically above the
installed PicturePost is takei?hotos are to be taken once a week for the entire year, but during
the spring and autumn, photos are recommended everyday (Measuring Vegetation Health,
2006i).

UPLOADING PHOTOGRAPH S

First the taken photos need to be renamed to represent the exaetinpldree they were
taken, according to the directions on the MVH website (Measuring Vegetation Health, 2006j).
Then the wuser must login to the SmugMug website with the username:
fpi ckl ej ohnmr @gnha ipla.scsovod d : Apost guecatiomand sel ec

direction and finally upload the photo.
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APPENDIX D: LIST OF NON -PROFIT ORGANIZATIONS

Alternatives for Community & Environment
Appalachian Mountain Club

Arlington Boys and Girls Club

Audubon Society: Blue Hills Trailside Museum
AudubonSociety: Boston Nature Center
Bike to the Sea

Boston Children's Museum

Boston Harbor Association

Boston Minuteman Council: Boy Scouts
Boys and Girls Clubs of Boston

Brookline Conservation Comnasn
Brookline Greenspace Alliance

Cambridge Bicycl&€€ommittee

Clean Air Task Force

Colonel Daniel Marr Boys and Girls Club
Danvers BiPeds

Department of Conservation and Recreation
East Boston Camps

East Boston Summer Playschool

Forest Hills Educational Trust

Friends of the Public Garden

Girl Scouts of Edsrn Mass: Boston Headquarters
Green Corps

Greenpeace

Greentimes

Hale Reservation

Island Alliance

Massachusetts Bicycling Coalition

Nature Conservancy

Northeast Wilderness Trust

Roots and Shoots

Save the Harbor/Save the Bay
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APPENDIX E: EXAMPLE OF ALETTER TO NON -PROFITS

Museum of Science
c/o Brian Rogan
Science Park
Boston, MA 02114

March 14, 2008

Penn Loh

Executive Director

Alternatives for Community and Environment
2181 Wasgton Street

Boston, MA 02119

Dear Penn Loh:

The Museum of Science is currently involved in a program called Digital Earth Watch, whose
main goal is to monitor the health of the environment. Digital Earth Watch has developed a tool,
called a PicturePostp aid in this type of observation. We, at the Museum of Science, would
like to involve the local environmentally conscience 4poafit organizations in this project. We

are very interested in involving Alternatives for Community and Environment.

What s a PicturePost? A PicturePost is an environmental monitoring device that uses digital
photography over time to measure changes in the environment. A PicturePost is easy to install,
and the data from these posts can be shared online with the publicMuBeem of Science

hopes to have these devices installed in local green areas in order to make the public more aware
of the changes in the ecosystems of the Cambridge/Boston area. Information collected by these
PicturePosts will draw attention to the imm@amce of green spaces to the health of our
environment.

We would like to discuss this great program with you in further detail. We can be reached by
email atmuseumd08@wpi.eduNe can also be reached at the offafeBrian Rogan in the
Museum of Science by phone at (617) B@52 or by fax at (617) 588448. We will follow up

with a phone call soon. We look forward to speaking with you.

Sincerely,

Museum of Science
Digital Earth Watch Representatives

D € .

Digital Earth Wateh
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In a few words

The PicturePost is a very useful
device both educationally and
environmentally. The davice is so
easy to work with, just about anyone
can use the PicturePost. By simply
taking 9 quick photos and
uploading them to the database,
the preservation of many parks

and green spaces can be assured.

A picturePost placed in an
environmentally advanced region

What is it?

The PicturePost is a device used to
monitor the environment using repeat
photography. This is done by taking
pictures of an area in a 360° series. The

device is so simple, anyone of any age is

capable of using the PicturePost correctly.

The photos taken with the PicturePosts
are then uploaded to a database. These
photos are stored there and can be
looked at, printed and bought by anyone.
This allows everyone to be able to view

the pictures and analyze them.

APPENDIX F: PICTUREPOST PAMPHL ET

Why is it important?

The photos stored in the database support
scientific monitoring of the health of our local
environments because they provide valuable
data to study the growth patterns and timing of
plant life cycles. The information gathered from
PicturePosts can be proven useful to the

environment.

The analysis done using the PicturePost photos
can be used to help monitor green space, which
can be defined as the “green lungs” of the
towns and cities. Green spaces contribute to
improving people’s physical and mental health
by providing places for informal recreation.
Green spaces help regulate air quality and
climate, reduce energy consumption by
countering the warming effects of paved
surfaces, recharge groundwater supplies, and
protect lakes and streams form poliuted runoff.
By doing analysis based on the photos taken,
scientists can find out, for example, why plants
are dying and why others are thriving. Many
more discoveries can be made from the

analyses.

PicturePost can also be proven useful to
students and campers. Teachers can teach their
students about the environment by taking them
out to the nearby park and taking a few pictures
with their classes. Campers have an advantage
since they are usually surrounded by nature.

PicturePosts
and the
Environment

oty
hd °

= -
Science.

Museum of Science

.

Digital Earth Watch

Who can use it?

The PicturePost is perfect for anyone who

loves to walk, hike, bike or just relax outside.

The only thing needed is a digital camera,
which can be easily carried around.
Photographers would also enjoy PicturePost
because it allows them to do what they
enjoy doing while helping the improve the
quality of the environment around them.
Each

Each PicturePost has a set of directions that
has be laminated and attached to it that
explains exactly how to use it. This ensures
that there can be no misunderstanding on

how to use the PicturePost.

The RAPcap™ is placed on the postand
is the main device used to take pictures

Figure 5: PicturePost Informational Pamphlet
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WHAT IS DIGITAL EARTH WATCH?

Digital Earth Watch is an organization designed to dedadt analyze changes in plant
health in order to draw conclusions abthg changes in the environmenthe project is also
designed to encourage participation of outsiders, such as middle and high school atudetits
asnonprofit organizations.

Digital Earth Watch is a collaboration of seven founding institutions. These institutions
contribute to Digital Earth Watch in differe
working with a tool called a PicturePost to monitor environmental changese offfer
institutions that are involved in the project are:

e Forrest Watch: University of New Hampshire

e EOSWebster: University of New Hampshire

e Remote Sensing and GIS Laboratory: Indiana State University

e Lawrence Hall of Science: University of CalifornBerkley

¢ University of Southern Maine

¢ Blue Hill Observatory and Science Center
The roles of these institutions in Digital Earth Watch are described online at
http://mvh.sr.unh.edu/partners.htm
QUICK NOTE ABOUT DIGITAL EARTH WATCH

Digital Earth Watch has recently changed i
The Digital Earth Watch website i So wenioul tit|
hear or read the namdeasuring Vegetation Healyou can assume

that itis the same organization as Digital Earth Watch.

D e w

Digital Earth Watch

Measuring
Vegetation
’Hoalth
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WHY MONITOR PLANT HEALTH?

One of the first warning systems for coz
miners utilized canaries to warn miners of tt
presence of methane gas. A canary was placed
coal mine. 1 it died, the miners knew that

dangerous methane gas was present. The mil

couldget out of the minsafely,

Pl ants are naturebdbs fAgreen canaries. O Wh ¢
the health of plant life in an area suffers, the health of other organisms in the area is soon to
decline. By measuring the health of plants, we can draw conclusions about environmental
conditions that affect all nearby organismi$.we see the plant health of an area is suffering,
society can make lifestyle changes to prevent further damage.

WHAT IS A PICTUREPOST?

There are many ways of gathering environmental data. Digital Earth Watch has
developed an innovative way of obtaining that data through the use of PicturePosts. A
PicturePost is a wooden or plastic post used to hold a camera in otdlee fghotographs of an
area in a 360° series.

The PicturePost photographs should be taken about once a week, and are used to monitor
changes in the environment over tim@®ne can observe changes in plant health over time, as

well as view the drastic chgne s o f s purpion ga nfidd ofiegernedde n One can al
changes in canopy cover, water levels of ponds and lakes, and

air conditions.

Photographsre uploaded onto the PicturePost website,
where they are shared with other participants and resgarch
The PicturePost photograph database is online at

http://picturepost.smugmug.com/
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ATHE PI CTUREPOST PROCESSO

As a PicturePost participant, you wil!/| be
process. 0 These st erpPost, aeteeting @bldcationn instaljng thét e P i
PicturePost, taking photographs, and uploading the photograpé Bigital Earth Watch online

database. These steps will be described in detail below.

Obtaining | Choosing a | Installing
PicturePost Location | PicturePost
|
¥
Taking | Uploading
Photographs Photographs

A

STEP 1: OBTAINING YOUR PICTUREPOST

There are two ways to obtain a PicturePost. You can lyaild own or buy one.
Building a PicturePost out of wood requires only about $25 of materials. A wooden PicturePost
can be placed anywhere, but is sustdgtio warping and rotting. Tke PictuePosts must be
replaced often. The exact replacement time depends on the conditions of the area in which it is
placed. Instructions to build a PicturePost will be provided in Appendix A.

Plastic PicturePosts can be purchased for $45 plus shipping foostsEOS Plastic
Lumber. They are made of recycled plastic and are guaranteed to last for fifty years. To order

online go tohttps://omega.mc.net/epsplasticlumber.com/orderform_recap.php
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STEP 2: CHOOSING A LOCATION

Choosing a location for yoWPicturePost is an important step of the process. The type

and quality of data will directly depend on your location choice. Your organization may have a

specific goal or site already in mind, but we have provided some general guidelines for choosing

a PictuePosiocationbelow.

The PicturePost should be placed in a greenspace. This means that it should be

surrounded by vegetation in order to make observation of plant life effamenthe data
useful

It is beneficial to the PicturePost project to incluae many environmental features
within view of the PicturePost as possible. These features could be lakes, ponds, hills,
rocks, and a variety of vegetation.

It I's a good idea to include at | east
PicturePost. Tlsi feature will serve as a reference point for comparing data from that
location.

Try to choose a location that can capture vegetatiaaahnof the herbaceous (ground
level), shrub (midevel) and canopy (treeev el ) #fAl ayerso ofl the
be able to compare the different level of impact by environmental influences on these
different layers. You will also see the stunning changes of these layers during spring
greenup and autumn greatown.

The PicturePost shoullsobe accessible by ¢éhpublic, but located in area with low risk
for vandalism.
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STEP 3: INSTALLING YOUR PICTUREPOST
The instructions for installing a PiceRost that are described here refer to the installation
of a plastic PicturePostlf you choose to build your own wden PicturePost, see Appendix A
for  instructions. All of the instructions can be found online at
http://mvh.sr.unh.edu/mvhtools/build_picturepost.htm

Recommended Equipment:

e PicturePost from EPS Plastic Lumber

e Shovel or Post Digger

e Compass

o Level

e ElectricDrill

e 4 Wood Screws (or plastic lumber if available)
Instructions:

1. Dig a hole at least 3 feet deep and wide enough for the 4x4 PicturePost. (The PicturePost
must be installed below frost depth. In the Boston area, that is about 3 feet. For the frost
depth of your area, consult local builders.)

2. Use a level to keep the post level, while back filling the hole with dirt. Make sure to
check the level in all directions and to stamp the dirt until it is firm and the post is stable.

3. Find true north for your area online atttp://www.thecompassstore.com/decvar.html
For the Boston area in early 2008agnetic northis 15 degrees west @fue north. See
the picture at the right.Notice that the compass is held so that the white tip of the
compasswhich points north, points 15 degrees west of north.

4. Align the post cap so that the north directions
points totrue north. Double check alignments fline: =
and drill four holes througthe post head into the & Sl i,
post. Secure with the drywall screws. ‘

5. Using permanemmarker or paint, label the post
head with location information aradtachbasic
instructions

6. Now, PHOTOGRAPH AWAY!!I
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STEP 4: TAKING PICTUREPOST PHOTOGRAPHS
Taking PicturePost photographs is as simple as using a.triedsuggest using a digital
camnera, so that pictures can be uploaded to the PicturePost database. In order to simplify the
naming process before uploading, you should take your photographs in a specific manner
described  below. These instructions are also available online at:
http://mvh.sr.unh.edu/mvhtools/taking_photos.htm

Instructions:

1. Record the date, time, and location of yof
photographs. We suggest taking
photograph of a watch and the PicturePc ?‘,,,
cap for this purpose. (See picture at tI'—j“.'
right.) '

2. Take 8 photographs of the landscape anc
of the sky.
e Make sure that the zoom lens is s
to the widest angle.

e Take the first photograph with the back of the camera againstottie side of
the octagon. v W

e Take photographs in alockwise
manner (north, mtheast, east,
southeast, etc.)

e Take a photograph with the came
on its back and the bottom edge @ 8
the camera aligned with theorth
side of the octagon to record sky (
canopy conditions.

How often should you take photographs?

e During a most of thgear, take photographs once a week.
e To study the seasonal plant cycledke photographat least once a day during spring

figreen upo and during autumn figreen down. 0O
e Coordinate with a group of photographers during the busy weeks.
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STEP 5: UPLOADING PHOTOGRAPHS

It is very important to upload yowicturePost photographs to the correct folidethe
PicturePost databasso that the database has consistent data that will be useful in an@hsis.
instructions below will help you through the uploading pissc These instructions can also be
found online athttp://mvh.sr.unh.edu/mvhtools/uploading_photos.htm

Because the PicturePost website is meant to serve as a database for environmental data,
we have guidelines for photographs that are acceptablédangloading. Please read them in
Appendix B.
1. Logging In

e Go tohttp://picturepost.smugmug.com/

e Click on Al ogino
e Us e e picklgjphnmr@gmailcom and password: Apostguest 0

to proceed, please log in below

By logging in, you agree to smugmug's terms of use.

L Fpicklejohnmr@gmail.com
passwnrd ‘t‘tttttttl‘|

H I'm usisSeieiidalic computer, don't keep me logged in.

e 5 ]| ot possore

2. Setting up a folder for you PicturePost

Before you upload any photograply®u will have to create folders in the PicturePost
database for you PicturePost. The instructions to do this are explained here:

e At the PicturePost database home pddgg{/picturepost.smugmug.comklick
Afaddopbot

Enable more cool features in your control panel,

69



last updated: Mar 31st, 2008 dis tem | see all

lak
rmparisons between Fuji and Kodak papers, our lab has decided to go Kodak, If you

e For fAtitleo typefithreéstateembbodei &br o
numb@compass directiono
o Note: You will have to make up a three letter code for your PicturePost.
Like the exampleit should reflect he P i c tocatioe Post 6 s
o For example see below

e For the fAcategoryo choose the state in
do not see your state, select fACreate a

e For the fAsubcategomnnypxaselgoctyon@meatteg pa
school, city, and state abbreviation of your PicturePost. (In the example below,
that is AFresh Pond Reservation, Cambri

e Leave the Athemeodo and Aquick sedtingso

e Repeatthese steps for Northeast, East, Southeast, South, Southwest, West,
Northwest, and Sky.

New gallery for your adoring fans:

title: [ESEEEFANI]

I o oIg B Crocte o new subcategory
Fresh Pond Reservation, Cambridge, MA

category

quick settings

more: lis ga your itent, including =
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3. Renaming your photographs

A program designed to assist you in renaming your photographs is available online at

http://mvh.sr.unh.edu/mvhtools/picturepost_intro.htifhe instructions below can also be used

in place of that programOnce the photographs are uploaded to the PicturePost database, they

cannot be renamed!!! Please follow these rules.
SSPPP#CCYYMMDDHHmMmMiIi.jpg

e SS = State Abbreviation

o

e PPP=

o

O O OO0 O o O o

(For abbreviations go tevww.ups.com/ncsc/lookups.usps_abbreviations.html
3etter Park location

MRP = Menotomy Rocks Park, Arlington, MA

FPR = Fresh Pond Reservation, Cambridge, MA

RVC = River Valley Charter School, Newburyport, MA

AHS = Andover Hgh School, Andover, MA

KMS = Kennedy Middle School, Natick, MA

CAC = Concord Academy, Concord, MA

PRP= Prairie Ridge, Raleigh, NC

EEC = Audubon Society, RI

When you set up the folders for you PicturePost, you created dékiexecode
for yourPicturePost. Use this code here.

e # = Specific number of the pastthe park
e CCi Direction Camera is pointing

(0]

O O 0O 0O O o o

0]

NN = North

NE = Northeast

EE = East

SE = Southeast

SS= South

SW = Southwest

WW = West

NW = Northwest

SKY = Camera pointing skyward

e YY =Year

e MM =
e DD=

Month
Day of month

e HH = Local hour (on the 24 hour clock)
e mm = Minutes
¢ ii = Additional information (i.e. IR = infrared photograph)
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4. Pick your state

gallery categories

Massachusetts Information

ith 0 photo

west phatos | logout | no1o | SR Q. | ' [
Naw Gallory | Cantrol Panal | Ordor Backup | Thome: )

Massachu 5

husetts sub-catec
sort sub-c

Menotomy R
Arlington; MA

nd Rasearyation,

6. Pick the Direction

tools: [rewaalery | [oanmalpane! arder backup | [ themes

Menotomy Racks Park, Arlington, MA gallenies
sort galleries

| MRP2 Northwest =it

customize

MRP2 Southwest it

aken look
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Click AAdd Photoso
SmugMug 7 togout | help |[ENE @ | style: AT

edit b themas b slidezhow

7. Select anupload process

Standard SmugMugU guest photos | logout | help Q o
procedure.

provides the easiest

5 easy ways to add photos to MRP2 Northwest

Recommended uploader

Universal Drag & Drop - For Windows, Mac & Linux.

{You may be asked to approve an applet from SmugMug. Click yes.)
a

Especially for Internet Explorer O

Internet Explorer Uploader - windows only.

,
Especially for ‘
Upload from iPhoto & more,
tzllation.)

By
Especially for Windows xp &
Send to SmugMug - Written by a trusted customer,

(Requi |

1)
Olde faithful
[standard - For small batches & videos.

Browse your computer to find your photos

e Double check location, post number, and direction
e Click AAdd Photos

orth (WEFP1) (Mot the uploader you wanbe: rsl)

After himing “mcd photca”, it cam fake a long Sme to upload. Dos't confnue io browss the web s Sis window, o your upload wont
finksh property.

8. Repeat steps @ until all directions are added for your post.

YOU ARE FINISHED!!!

QUICK NOTE ABOUT THE PICTUREPOST WEBSITE

At the time this user guide was compiled, Digital Earth Watch was designing a new
PicturePost website. All references to online instructions and directions for uploading
photographs refer to the welssithat was in place in April 2008. These links and instructions

will change when a new PicturePost website is designed.
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WHAT CAN | DO WITH MY PICTURES NOW?

After you upload you PicturePost photographs to the online database, what will you do
with them next? In this section, we will give you a few fun suggestions of how you can enjoy
your photographs outside of the PicturePost database.

CREATE A PANORAMA!

The 360° sees of photographs that you take at a PicturePost can be transformed into one
panorama using free software. It will provide you with the entire 360° view from your
PicturePost in one photograph. So place your PicturePost in an aesthetically pleassoglaae
you can create beautiful panoramas of the area while you help the environment. Here are some
websites with software to make panoramas:

1. The Panorama Factory:This is free software that stitches together photographs to make
panoramas.
o0 Go online tadownload:http://www.fotofreeware.de/panoramafactory.php
o Make sure that you add the photographs into the program in an order that places
the correct photographs beside each other.

2. Autopano Pro: This is not a free program. Iltco®s9 U or a bhegompledel 4 5 f C
version. You can manipulate your photographs more with this program. You can
download a trial version for free.

o Go to:http://www.autopano.net/
o Download the free trial or buy the complete version.

CREATE A TIME LAPSE MOVIE!
By making a tme lapse mae out of your photographs, you can observe changes in plant
health and growth To make a movie, you will need to take several pictures from one view of the
PicturePost or download them from the PicturePost database. We suggest using Wiodiews

Maker or Appleds QuickTi me Pro.
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APPENDIX A: BUILDING A WOODEN PICTUREPOST
These directions are from the Digital Earth Watch website and can be viewed online at:
http://mvh.sr.unh.edu/mvhtools/build_picturepost.htm

Materials:

e 7to 8 foot 4inch x 4inch post (consider pressuireated lumber or plastic composite
lumber)

e 9-inch diameter plywood disc, 3idch thick

e 5-inch plywood octagon (with-ihch
sides), 3/8nch to 1/2inch thick

e Permanent marker OR paint with fine
tipped brush

e Exterior Quality Glue

e Exterior Quality Polyurethane

Equipment:

e Saw

Step 1: Building the Post Head

X

2,00 in

_JI_

1. Cut inch disc or octagon (See diagrams
to the right)

2. Cut 5inch octagon

3. Center and glue theifich octagon to the
9-inch disk or octagon

4. Add polyurethane with several coats.

Step2: Installing the Post

Now that you have made the post cap, you ¢

use the same instructions for installing a plas

PicturePost to install your honmade

PicturePost. Seeage 6of this document.

F 9

L 4

5,000
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APPENDIX B: ACCEPTA BLE PICTUREPOST PHOTOGRAPHS

Because the PicturePost database is a public website and is meant to serve as a database
for environmental data, Digital Earth Watch hasges for uploading photographs. They are
described below.

¢ All photographs that areploaded to the PicturePost database must have been taken from
a PicturePost.

e Photographs that are in a public place can contain people if they are within view of the
PicturePost, but it should not be the goal of the photographer to include those people.
This means that photographs on the PicturePost website should be taken to include as
much environmental data as possible.

e Digital Earth Watch and SmugMug ask you that photographs posted on the site not be of
an inappropriate nature. Please do not posg@saf nudity, drug use, other illegal
activities, or anything of that nature.

e We also ask you to not Aispamo the Pictur
announcements.

e It is important that all PicturePost users follow the terms of use set by Smugiheg.
terms can be viewed online attp://www.smugmug.com/aboutus/terms.mg

e |If any PicturePost user violates these rules, the password for website access will be
changed. The new password will only be given to a select group of users. If the
password fo the PicturePost database stops working, please contact John Pickle at
picklejohnmr@gmail.confior the new password.

¢ If you have a question about the rules that are described above, please contact John Pickle
at picklejohnmr@gmail.com
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APPENDIX C: CONTACT WITH QUESTIONS
I f you have a question about
Museum of Science:

Brian Rogan
Program Manager
Earth and Space Education
Educator Resource Development
Tel: (617) 5894252
Email: brogan@maos.org

PicturePost s

For questions about the PicturePost database on SmugMug, please contact:

John Pickle
picklejohnmr@gmail.com
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APPENDIX H: DIGITAL EARTH WATCH PROTOTYP E WEBSITE

This appendix includes screenshots of the prototype Digital Earth Watch website that we

developed.

Plants & Animals Remote Sensing Light & Color

Home «

Plants are like "green canaries"— if they die, then other organisms will likely follow. By
measuring the health of plants, we are measuring the environmental conditions that
affect all nearby organisms, including humans.

Modern technologies let us monitor plant health using the proportions of light reflected
from leaves. Combining this data with our understanding and observations of plant
behavior and physiology helps us to quickly assess the quality of the local
environment.

Digital Earth Watch brings together biology, physics, chemistry, technology, art,
engineering, and math in a2 project that predominantly supports field studies in middle
to high school and self-guided education in environmental science. Many tools such as
free software and ideas for activities and student challenge questions are provided on
this website.

Plants are
Indicators of
Changing
Environmental
Conditions

Human and Natural

Plants Respond

i Processes
to a Variety of i
Environmental influence
Environmental
o Conditions

Plant Response
can be Monitored
to Determine
Environmental
Conditions

Explore Activities &
Resources

Science of Plants

Tools & Technologies

Environmental

Earth has been called the
Green Planet; in the vast
reaches of the universe,
perhaps the universe, it
is a solitary world
uniquely clothed in a
mantle of vegetation. And
because of its plants,
other forms of life are
able to inhabit this place.

- Bruce Capon
Botany for Gardeners, 1990,
Timer Press, page 11.
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Partners Plants & Animals Remote Sensing Light & Color

Home . Tools « PicturePost « Introduction .

Introduction to PicturePost

Pictures of the same location provide a wealth of information and data to monitor
changing environmental conditions. The United States Geological Survey (USGS) has
research projects devoted to "repeat photography"”, such as documenting Mojave

Setting up the camera to take photographs of the same location can be time
consuming, and it is not practical to leave the camera in the field, waiting to take the
next photograph. Our project team worked with several local park groups in the Boston
area to create a stable platform in which people use their digital cameras to take
repeat photographs of not just one scene, but the complete 360° landscape in less
than a minute. We have also created a free website for people to upload their pictures

for others to view. This is our PicturePost system.

If your school, community center, science center, zoo, arboretum, botanical garden is
interested in building and installing their own PicturePost {(about $20 and an evening of
time to build and an hour or two to install), contact us so we may set up a FREE folder
for your pictures to be shared with others.

Figure 6: Introduction to PicturePosts

How-To Documents

Build & Install

View existing Photos

Example Movies &
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Partners Plants & Animals Remote Sensing Light & Color

Home . Tools « PicturePost « Bullding a PicturePost

Build & Install a PicturePost

How-To Documents

Step-by-step instructions of building and installing your own picture post in any Build & Install
location, even in your own backyard! e

Materials

(Gostwi$20-930) View existing Photos
7 to 8 foot 4" x 4" post (consider pressure-treated lumber or plastic composite

lumber) Example Movies &

9-inch diameter plywood disc, 3/4” thick

S-inch plywood octagon (2-inch sides) 3/8" to 1/2” thick
Permanent marker or paint with fine tipped brush

Four 3" to 3.5” coarse thread exterior drywall screws
Glue (exterior quality)

Polyurethane (exterior quality)

Equipment

Portable drill and 1/8" drill bit

Saw

Shovel or post-hole digger

Compass

GPS (Global Positioning Satellite device)

Step 1: Build the Post Head

Cut 9-inch disc (If cannot cut a circle, cut a 9-inch octagon-see example on right) ‘
Cut 5-inch octagon

Center and glue 5” octagon to 9” disc

Polyurethane with several coats /_\

Figure 7: Building a PicturePost
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Partners Plants & Animals Remote Sensing Light & Color

Home . Tools « PicturePost .« Taking Photographs .

Using PicturePosts

Step-by-Step instructions of how to take pictures from the PicturePosts

What is a PicturePost?

A Picture Post is an easy-to-use tool that lets you take digital photographs of the same
landscape every time you use the post. By collecting and sharing these images, we
may watch and measure the seasonal patterns of nature.

Who may use a PicturePost?

Anyone with a digital camera may take pictures from these posts and share them on
our free website.

Why use a PicturePost?

1) These photos support scientific monitoring of the health of our local environments

because they provide valuable data to study the growth patterns and timing of plant

life cycles.

2) The photos help scientists verify what we are seeing from satellites.

3) The photos support classroom visits to local parks since students may explore how
the park changes before and after their visit.

4) Taken over years, these photos support community planning by providing data on

land cover change./p>

Recommended Equipment

Any digital camera will do.

Figure 8: Taking Photographs

How-To Documents

Build & Install

View existing Photos

Example Movies &

(Click images to enlarge)
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Home . Tools - PicturePost « Uploading Images -

 phoitos- powered by Smughug - Mosila Fecox

Build & Install
Taking Photos
Uploading Photos

View existing Photos

You're in!

Figure 9: Uploading Images
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Partners Plants & Animals Remote Sensing Light & Color

Home . Tools .« PicturePost « Using Pictures »

The Power of Photos For Environmental Analysis

Plants are amazing indicators of environmental health. Photos of plants taken from
outdoor picture posts can help you assess the heaith of your local environment while
helping scientists monitor regional to global environmental change.

This guide provides some examples of how to use photographs to:

Measure plant growth (height, width, & leaf cover)
Observe the timing of plant lifecycles

Measure densities of plant populations

Track spread of invasive species

To measure these changes, you'll need the free MVHimage software.

The following examples demonstrate how MVHimage is used to measure plant growth
and observe the timing of plant lifecycles.

Measuring Rate of Plant Growth

The “line tool” allows you to calculate lengths of objects in a photograph.

In the photographs to the right, an entire plant visible in the foreground is observed
between June 11-19, 2005.

When no scale is avzailable, the “line tool” indicates the length of an object as the
number of pixels. Since the plant is always the same distance from the post, the

measurements represent the actual height of the plant.

On June 11, the plant measured 403 pixels, and by June 19, it was 426 pixels tall. This
means that the plant grew 5.7% in height in 8 days.

Figure 10: Using Pictures

How-To Documents

Build & Install

View existing Photos

Example Movies &
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Partners Plants & Animals Remote Sensing Light & Color

Home . Tools « Equipment .

Sources for Equipment used in "Measuring Vegetation Health"

The following sources are not endorsements of any particular preduct or supplier, but since one of the goals of this
project is to develop and integrate low-cost equipment to support scientific exploration and learning, we did need to
post our sources.

Filters: Purpose-colored filters are an inexpensive way to look at the world to see what portions of the visible spectrum
are being emitted from, transmitted through, or reflected by objects. These durable filters are broad-band, meaning a
wide range of wavelengths are transmitted through the filters.

1) Plant Stress Detections Filters (see details of filters that compare very well with forester’s plant stress
detection glasses)

Mike Abdow, Sales (Barbizon has been a long-time supplier for MoS activities; ask about discounts for bulk orders)
Barblzon Light of New England
1-800-935-3920 ext 212

mabdow@barbizen.com

NOTE: one 21"x21" filter sheet costs about $7; Consider calling for all filter needs, including those that
follow}

IR Goggles: Purpose-provide inexpensive experience in exploring the beginning of the near infrared (IR}
portion of the electromagnetic spectrum using one's eyes. Important to do before using digital cameras, which
many young people expressed concern about because they believe one can lie with an electronic instrument.

Bill’s web site includes details on what filters to order and where to purchase welder's goggles (~$6-7
apiece) that will hold the proper set of filters.

Consider buying welding goggles at your local hardware store, including Home Depot and Lowes. See
goggles that works well for glass-wearers cost about $10 apiece.

Figure 11: Equipment
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Figure 12: Software
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