
Citizen Science and Advocacy

Micro-Badge

To earn AMC’s Earth Day 50th Anniversary  Badge,

you must  complete both micro-badges:

1. Citizen Science and Advocacy Micro-Badge

2. Everyday Conservation, Make it a Habit Micro-
Badge

AMC’s Earth Day 50th Anniversary Badge Series



Welcome and Thanks for Participating in 

AMC’s Earth Day 50th Anniversary 

Badge Series
While the call to “Make Every Day Earth Day” still rings true, Earth Day’s 50th

Anniversary offers an important opportunity to review the history of this world 
wide event and to revisit the impact of citizens working collectively to protect the 
planet.

Earth Day, April 22, 1970 galvanized 20 million people in the U.S. to take action on 
behalf of the Earth.  As one of the early events of modern environmentalism, 
Earth Day laid the foundation for science-based approaches to curb pollution, such 
as the Clean Water Act and the Clean Air Act.

While we continue to enjoy the benefits of the 1970’s legislation, Earth Day 2020 
finds us facing rollbacks of these foundational laws as well as a vocal minority who 
disregard the science of Climate Change.   

MAKE EVERY DAY EARTH DAY



Outline/Overview

Citizen Science and Advocacy Micro-Badge

Thanks for your interest! This micro-badge is a pilot supporting the development of AMC’s badge series 
for outdoor leadership, outdoor skills, and conservation actions. As a result, you will receive a certificate 
and sticker for participation along with our heartfelt thanks!! 

How to Complete the Micro Badge:
1.  Complete this self-led, self-paced slideshow (about 2 hours).  There are links to instructional videos 
and informational sheets for joining the citizen science projects.  You will need pencil and paper for short 
thought questions.

2.  Choose a citizen science project and give it a try!  You can also join the AMC’s Conservation Action 
Network as your badge activity.

3.  You need to verify your participation in the citizen science activities or in joining the AMC’s 
Conservation Action Network. Posting to your social media and/or sending verification to 
AMCbadges@outdoors.org will complete your participation. 

4.  As part of the Badge, you must complete a feedback survey using a link on the last slide. 

The deadline for completion is June 15, 2020.  We encourage your ongoing participation.

The three citizen science projects are as follows:
a. Join iNaturalist and use your smart phone to document plant life cycle phases.
b. Learn about the Dragonfly Mercury Project, which is identifying the current status of mercury 
contamination.
c. Join the City Nature Challenge and use your smart phone to document 
urban plant species.

mailto:AMCbadges@outdoors.org


Mission
The Appalachian Mountain Club fosters the protection, enjoyment and understanding 

of the outdoors.

Vision
We envision a world where being outdoors is an integral part of people’s lives; where 

our natural resources are healthy, loved and protected.

Core Values

Respect for people and nature

Lifelong Engagement

Prepared Leadership

Intrinsic Worth of the Outdoors

Fun

Learn more at www.outdoors.org

The AMC is in the early stages of implementing a micro-credentialing and badging program to build pathways for 

outdoor leadership, skills development, and conservation. Micro-credentials are gained through competency-based 

educational experiences and can apply to formal and informal learning.  Micro-credentials can be offered by non-

profits, for profits, or educators and are supported by an approval process for quality and consistency.  This current 

Earth Day Badge series is a pilot and not credentialed in this way.

~ Thanks for Participating 

http://www.outdoors.org/


Take five or more minutes and answer these 

questions for yourself.

What is knowledge?

How do I acquire/build knowledge?

How do I choose my sources of knowledge? 

How do we, as a society, build knowledge?

Reflective questions



Subtitle

Scientific discovery is one way we build knowledge.

Photo credit: https://www.pexels.com/

https://www.pexels.com/


What process(es) 

contributed to that learning?

How was that discovery 

used?

How quickly was there wide-

spread acceptance of that 

new knowledge?  

Immediately

A year

Many years

Decades

Think of a scientific discovery from history. Then take five minutes 

or more and answer these questions for yourself.

https://washington.org/event/jane-goodall-film-
festival?cid=3090

Reflective questions

https://washington.org/event/jane-goodall-film-festival?cid=3090


Rachel Carson (1907-1964) was a student of 

nature and a trained marine biologist/zoologist.

As use of DDT (dichloro-diphenyl-trichloroethane) to control insects became wide 
spread after 1945, Carson studied its effects on wildlife and conjectured its effects on 
humans. 

Living her life in Pennsylvania, Maryland and 
on the coast of Maine, Carson combined her 
love of marine life and the sea with writing. 
She authored widely read books and 
informational brochures.  

Traipsing through the woods around her 
Pennsylvania childhood home developed 
Carson’s observational skills and led to her now 
common view of nature’s interconnectedness.  



“In nature 

nothing exists 

alone.” 

~ Rachel Carson

https://www.pexels.com/photo/green-
agaric-mushroom-3104856/

https://www.pexels.com/photo/green-agaric-mushroom-3104856/


With corroborating 

evidence from other 

scientists, Carson wrote 

Silent Spring in 1962, 

which outlined the 

dangers of synthetic 

pesticide use and 

promoted the perspective 

that all life on earth 

should live in balance. 

“We stand now where two roads diverge. But unlike the roads in Robert Frost’s familiar poem, they 
are not equally fair. The road we have long been travelling is deceptively easy, a smooth superhighway 
on which we progress with great speed, but at its end lies disaster. The other fork of the road – the 
one less travelled by – offers our last, our only chance to reach a destination that assures the 
preservation of the earth.”                       ~ Rachel Carson, Silent Spring 



Thanks to Rachel Carson’s scientific work and 

persuasive writing …

DDT was banned in 1972, by the newly formed Environmental Protection Agency.  
Today, DDT is classified as a probable human carcinogen by U.S. and international 
authorities. It is still used in countries to stem significant malaria deaths. DDT was 
proven to adversely affect the reproduction of birds.

Eagle Recovery 
in the 

United States



DDT Time Line – 10 years from advocacy to change, as science 

supported important policy changes.

1946 – DDT starts to be commonly used

1962 – Advocacy based on science

1972 – DDT banned in US

http://66938144.weebly.com/time---hide-me.html

http://66938144.weebly.com/time---hide-me.html


"Look about you. Take hold of the things that are here. 

Let them talk to you. You learn to talk to them.”

~ George Washington Carver

https://www.famousscientists.org/george-washington-carver/

https://www.famousscientists.org/george-washington-carver/


“Climate Change is a significant and 

persistent change in an area’s average 

climate conditions or their extremes. 

Seasonal variations and multi-year 

cycles (for example, the El Niño 

Southern Oscillation) that produce 

warm, cool, wet, or dry periods across 

different regions are a natural part of 

climate variability. They do not represent 

climate change.”
https://www.climate.gov/teaching/essential-principles-climate-literacy/essential-principles-climate-literacy

https://www.climate.gov/teaching/essential-principles-climate-literacy/essential-principles-climate-literacy


Climate Change – Documenting the Effects

“Environmental observations are the foundation for 
understanding the climate system. 

To learn about past climates, scientists use natural records, 
such as tree rings, ice cores, and sedimentary layers. 

[Imagine a 2-1/4 mile long cylinder of ice, drilled from the ice in Antarctica. Ice 

cores are like time machines - the deeper you drill, the further back in time you go, 
and ice traps bubbles of air from the time when it originally froze. So scientists 
carefully analyzed the air bubbles up and down the ice core to figure out how much 
carbon dioxide was in the atmosphere through time.] 

Observations, experiments, and theory are used to construct 
and refine computer models that represent the climate system 
and make predictions about its future behavior.”  

https://www.climate.gov/teaching/essential-principles-climate-
literacy/essential-principles-climate-literacy

https://www.climate.gov/teaching/essential-principles-climate-literacy/essential-principles-climate-literacy


Take a look at the three following graphs and answer these 

questions for yourself.

- What time frame is represented? 

- Do the patterns in these three graphs agree? Do any of the graphs 

represent complementary evidence in your opinion? 

- What does it indicate about changes occurring over the past decades 

or centuries?

Source: NASA, Vostok ice core data/J.R. Petit et al.; NOAA Mauna Loa CO2 record.

Earth’s Carbon Dioxide Levels over Time – 1950 is year 0 



This graph shows temperature records (direct or by proxy) as it relates to the 30 
year average (1961-1990, the baseline period). Values below zero are lower than 
this average and values above zero are higher than this average.

Zero is the average of annual temperatures from 1961-1990



The Mount Washington Observatory has been measuring air temperature on 
Mount Washington (NH) for 80 years, producing the data shown in this graph. 
The line on the graph is a trend line, showing average change through time.



“I see no more than you, but I have trained myself to notice what I see.” 
~ Sherlock Holmes (fictional detective, as written by Sir Arthur Conan Doyle)

Do we collect weather data, climate data, or both? 
What is the difference between weather and climate? 
What connections can we make between living things and climate? 
What is a natural community? 
How does climate shape biology? 
How does climate impact your life? 

Climate Change – Documenting the Effects

Over time, using an iterative process of discovery, 

analysis, and collecting additional data more reliable 

projections of future climate conditions can be 

produced.

Reflective questions



Citizen Science 
Refers to data collection done by the general 

public toward specific objectives and shared 

with scientists for analysis and interpretation.

Photo by: 
Jeff Feldman



Adds to knowledge through the 

contributions of many using the data 

collection protocols developed by scientists 

and often supported by technology. 

Citizen 
Science



Take five or more minutes and answer 

these questions for yourself.

How might citizen science vastly improve our 

ability to create useful, new knowledge?

How might it be less successful than 

scientists working alone in a traditional 

fashion?

Reflective questions



Some answers:

How might citizen science vastly improve our ability to 

create useful, new knowledge?

Data collection can be geographically wide spread and 

significant in quantity.

How might it be less successful than scientists working 

alone in a traditional fashion?

Complicated data collection can be inconsistent by non-

experts.  Hence the need for clear, easy to use citizen 

science protocols and tools. 



Toward Citizen Science Policy Outcomes
https://www.citizenscience.org/2019/05/28/toward-citizen-science-policy-outcomes/, Accessed 4/5/20

By: Kasantha Moodley and George Wyeth of the Environmental Law Institute and for the Law and Policy 
Working Group

In ways that did not exist even ten years ago, everyday people are acting as scientists: contributing their time 
and data to make notable discoveries, answer lingering questions, and develop awareness. Motivated by 
technology innovations, public concern, and limited institutional capacity, citizen science is gently reshaping 
the conventional systems that address human health and environmental protection.

Particulate matter (PM), nitrogen dioxide (NO2), and carbon dioxide (CO2) measurements were at one time 
the sole purview of government agencies, usually sampled only across broad regional areas. Today, these 
measurements can be read on sensors around your wrist, mounted in your home, or attached to your iPhone. 
These consumer-grade devices may not have the precision of federally regulated air quality monitors, but 
their ubiquity makes it possible to detect pollution hotspots and trends, generating public awareness and the 
drive for impactful solutions and persistent change.

Citizen generated data can also help communities assess the toxic pollutants that they may be exposed to, 
monitor water quality to assist agencies in determining what waters are considered “impaired” (triggering 
more stringent regulatory requirements), or call the authorities’ attention to activities and operations that 
require enforcement action.

https://www.citizenscience.org/2019/05/28/toward-citizen-science-policy-outcomes/


Toward Citizen Science Policy Outcomes - Continued

However, it is one thing to gather data and another thing to transform the data into concrete outcomes such as a 
new regulatory standard or a court ruling. The image below reveals a spectrum of citizen science data uses and 
reflects a shift toward high impact data uses such as environmental permits, zoning applications, launching of 
investigations, and prosecutions. These are just a few ways in which citizen science can influence policy.

Image adapted from A Vision for Citizen Science at EPA, NACEPT, December2016

At the same time, government policy also shapes the work of citizen scientists in both positive and negative 
ways. For example, the Crowdsourcing and Citizen Science Act of 2016 endorsed the use of data generated by 
private individuals and encouraged federal agencies to use such data as a resource. In response, the U.S. 
Environmental Protection Agency published a Handbook for Citizen Science Quality Assurance and 
Documentation to strengthen scientific integrity of citizen science data and to improve outcomes. On the other 
hand, some laws, usually at the state level, create impediments to citizen science. For example, a number of 
states have enacted laws penalizing efforts by activists to monitor agricultural operations; Wyoming adopted a 
law (later partially struck down as unconstitutional) increasing the penalties for private parties who trespass on 
private land to gather environmental data.

In response to these developments, the Citizen Science Association has formed a Law and Policy Working 
Group to address both of these issues: increasing the impact of citizen science and helping citizen scientists 
understand and navigate the various laws and policies that shape their work. The Environmental Law Institute is 
co-leading the working group along with Harvard Law School’s Emmett Environmental Law Clinic, author of 
the Citizen Science Manual.

https://www.congress.gov/bill/114th-congress/house-bill/6414/text
https://www.epa.gov/citizen-science/quality-assurance-handbook-and-guidance-documents-citizen-science-projects
https://elr.info/litigation/47/20110/western-watersheds-project-v-wyoming
https://www.citizenscience.org/working-groups/law-policy-working-group/
https://citizenscienceguide.com/homepage


Toward Citizen Science Policy Outcomes - Continued

The working group officially kicked off in March this year at CitSci2019 with an introductory workshop. One of the 
key issues raised in March was the limited support of environmental justice communities as citizen scientists and 
their efforts to influence policy and government action. These communities are largely developing their efforts 
using low cost, consumer-grade devices and partnering with local research institutions. These efforts in many cases 
do not result in the intended outcome due to difficulties in forming partnerships and managing expectations, or 
because the resulting data is not scientifically robust and does not persuade the government to act.

The working group heard these concerns and hopes to serve as a platform to facilitate solutions to these and other 
challenges by defining the issues, sharing information, and collaborating with others. This working group is not an 
advocacy group, but will broadly support the citizen science community in their efforts for improved 
outcomes. Here are a few immediate steps planned by the group:

o Create an online channel that citizen scientists across the country can use to submit once-off questions about 
legal issues they are confronting. The Harvard Clinic will respond to these questions, and the responses will be 
available to the entire citizen science community.

o Seek a deeper understanding of the issues that impede successful working relationships between scientists and 
communities and determine ways to improve these partnerships for better outcomes.

o Share relevant policy resources (manuals, tools, research, policies) and information (webinars, events) with the 
citizen science community.

The working group is unlikely to find simple solutions to the challenges facing citizen scientists. However, we hope 
that it can contribute to understanding what strategies are most likely to lead to a real impact in the real world.

Editor’s note: This post originally appeared on the Environmental Law Institute Vibrant Environment online blog on 
May 22, 2019, at https://www.eli.org/vibrant-environment-blog/toward-citizen-science-policy-outcomes
Posted on: May 28, 2019 

https://www.citizenscience.org/association/conferences/citsci2019/
https://www.eli.org/vibrant-environment-blog/toward-citizen-science-policy-outcomes


How can you help?

1.  iNaturalist Project – when outside upload photos to an 

AMC project on the iNaturalist platform that documents 

seasonal cycles.

2. Dragonfly Mercury Project - learn more about this 

project that is identifying the status of mercury contamination 

in national parks across the U.S.

3. City Nature Challenge – for New Yorkers and 

Bostonians (and other urban areas), when outside upload 

photos to a national database that documents seasonal cycles.

AND
Join the AMC’s Conservation Action Network. 

While maintaining CDC guidelines for physical distancing this spring, 

Engage in one of three citizen science efforts.
You’ll see details for each on upcoming slides.  Deadline: June 15, 2020



1. This is a pilot AMC badge, and we want your feedback.  

There is a feedback questionnaire at the end of the 

presentation.  All badge recipients are required to complete it.

2. Post photos of you (your family) engaging in your citizen 

science project of choice (maintaining physical distance) to 

your Facebook, Instagram, or Twitter page. Connect with 

AMC’s social media pages by using the hashtag 

#amcoutdoors.  Tag our accounts @AppalachianMountainClub

on Facebook and Instagram and @AppMtnClub on Twitter. 

3. Join AMC’s Conservation Action Network.

4. Write your representative(s) about climate change, mercury, 

or another environmental topic of your choosing.

To earn your AMC Citizen Science and Advocacy Micro-

Badge, we want to see what you’ve done!

Please send documentation of your participation to 

AMCbadges@outdoors.org and THANKS!

mailto:AMCbadges@outdoors.org


The next four slides provide in-depth information 

on the three citizen science options and how to 

get involved in each. A fourth does the same for 

AMC’s Conservation Action Network. 

Feel free to engage in one or all of the projects, 

our ask is that you engage in at least one to get 

your “badge” as well as complete and submit the 

survey at the end.



iNaturalist - https://www.inaturalist.org/

webinar (use link below) - 53 minutes

https://youtu.be/XbZ2jqENrss

This AMC staff produced video introduces the iNaturalist program that uses a 
mobile phone application and a website to collect plant as well as other species’ 
data.  Phone photos are uploaded by people as they go about their daily lives 
and activities in the outdoors.  iNaturalist has many projects, geographically 
varied and/or focused on different aspects in nature. You need a mobile device 
such as an Apple or Android phone to make observations outside.  You can also 
participate online by helping identify species you know.

AMC has two main projects for this badge, and we encourage you to join one or both of 
them.  While the video uses the Northeast Alpine Flower Watch to teach how to use the 
App – iNaturalists works the same for all projects.  The skills and tools are the same.

1. Northeast Alpine Flower Watch, while we want you to join, at this time we are not 
encouraging hiking for observations.  Sign up now and do it after the health crisis.

2. Flowers and Fauna Along the Appalachian Trail (AT) can be done in your backyard and 
local natural settings as AT plants can be found across the region. Your observations will 
inform a regional examination of their response to climate change.

Finish off your BADGE with observations for the AT project!

https://www.inaturalist.org/
https://youtu.be/XbZ2jqENrss


These videos introduce the Dragonfly Mercury Project, a Citizen Science Project 
that collects dragonfly nymphs, which are then sent to a lab for mercury testing.  
While on hold for the Covid19 Health crisis, there is a fact sheet (link below) with 
suggestions for exploring the project, current data, and the issue of mercury in 
our ecosystems.

Dragonfly Mercury Project Covid19 Activities Sheet
https://appalachianmountainclub.sharepoint.com/:b:/s/Volunteers/EazCj-
7bAV1HllhDedsBp6QBkLmhnvzc980xGm6CZWDg6g?e=q7LTuxY

DRAGONFLY MERCURY PROJECT

Video set in Acadia National Park

(use link below) – 4.5 minutes

https://www.youtube.com/watch?v=wlzTvunfCCs

Video set in Great Sand Dunes National Park

(use link below) – 4.5 minutes

https://www.youtube.com/watch?v=MmXAQghav2c

AMC is a partner in the Dragonfly Mercury Project 
https://www.nps.gov/articles/dragonfly-mercury-project.htm

https://appalachianmountainclub.sharepoint.com/:b:/s/Volunteers/EazCj-7bAV1HllhDedsBp6QBkLmhnvzc980xGm6CZWDg6g?e=q7LTuxY
https://www.youtube.com/watch?v=wlzTvunfCCs
https://www.youtube.com/watch?v=MmXAQghav2c
https://www.nps.gov/articles/dragonfly-mercury-project.htm


This video, offered by Dr. Rebecca Johnson and Alison Young of the California 

Academy of Sciences, teaches you to support research while enjoying photography 

and nature.  The City Nature Challenge uses iNaturalist, a free platform with a 

website and an app.  Users make photo-observations of wild plants and animals in 

nature, share what they’ve found, get identification help from the community, and 

contribute to a global dataset of biodiversity information used for both science and 

conservation. 

Making observations is as simple as exploring, being curious, and taking photos of 

wild plants and animals (or evidence of the latter, such as tracks, nests, shells, or 

skulls). 

https://citynaturechallenge.org/

webinar (use link below) – approximately 1 hour    
https://youtu.be/Qlw6x3CmA4U

"Snap Nature Photos for Science & Conservation—In Your Backyard or Neighborhood!"

City Nature Challenge
also part of the video—it’s a great time to join in!

(Webinar used with permission)

https://citynaturechallenge.org/
https://youtu.be/Qlw6x3CmA4U


AMC’s 

Conservation Action Network

https://www.outdoors.org/conservation-action-network

Join AMC in protecting the mountains, rivers, forests, and trails of our region. 

Learn about and speak up on issues that threaten the Northeast outdoors as 

well as opportunities to ensure that treasured locations and landscapes can 

be enjoyed for generations to come.

Sign up to stay up to speed on the most pressing issues and receive 

periodic notices to take action!

https://www.outdoors.org/conservation-action-network


Thanks for completing the AMC’s 

Citizen Science and Advocacy

Micro-Badge

Please finish off with the survey at

https://forms.gle/gB7HyvFPL4cz76bq7

To earn AMC’s Earth Day 50th Anniversary Badge,
you must  complete both micro-badges:

1. Citizen Science and Advocacy Micro-Badge

2. Everyday Conservation, Make it a Habit Micro-Badge

AMC’s Earth Day 50th Anniversary Badge Series

https://forms.gle/gB7HyvFPL4cz76bq7

