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STEMworks™ Hawai’i Watershed Draft/Pilot Curriculum Overview 

 

Module 1: Native Species 
Students learn about native species (endemic vs indigenous) via a PowerPoint 
presentation and are given a species card to research online.  

Students then give a presentation on their species to the class.  

Homework includes sharing what they have learned with family and getting time for 
reflection about native species.  

Module 1 includes: 

• Teacher Directions Sheet 
• Native Species in Hawai‘i PowerPoint/PDF 
• Native Species Scavenger Hunt Assignment 
• Teacher Species Scavenger Hunt Grading Rubric 
• Student Homework Sheet 
• Native Species Cards 

 
Prep Work: 1-2 Hours 
During class time: 1.5 hours 
Homework (Average Student time): 30 minutes to 1 hour 
Grading time: 3-5 min per student 

Module 2: Watershed Partnerships 
Students learn about the Watershed Partnerships found in Hawai‘i via a PowerPoint 
presentation. This includes ways that they can help protect the watershed (good for 
class discussions).  

Then students get time to research Watershed Partnerships online through the Hawai‘i 
Association of Watershed Partnerships (HAWP) website. They use this information to write 
a two page paper, comparing and contrasting two watershed partnerships on different 
islands.  

Note: The Wai’anae Mountains Watershed Partnership, the Lāna‘i partnership and the Mauna Kea 
Watershed Partnership do not have all of the information you will need to complete this assignment 
available online. Please choose other Partnerships to complete this assignment. 

Module 2 Includes: 

• Teacher Directions Sheet 
• Watershed Partnerships PowerPoint 
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• Student Directions Sheet with links to WP information and sites 
• Teacher Grading guidance sheet – includes facts on each WP  
• Grading Rubric for paper 

 

Prep Work: 1 hour review of WP grading guidance sheet and PowerPoint 

During Class time: (Work on paper) Up to your schedule – can also be done as 
homework 

Homework (For Average Student’s two- page paper): 2-3 hours 

Grading time: 10 minutes per student 

 

Module 3: Management Strategies 
Students learn about the “Rain follows the forest” initiative and why our watersheds are 
important to manage and protect. This module uses approximately 30 minutes’ worth of 
high quality videos online and asks students to answer questions about the video (done 
during the video itself).  

Then the instructor gives an included PowerPoint presentation on various management 
strategies that organizations use to help protect the forested watersheds and the many 
threats that they are protecting against.  

Finally students learn about GIS and complete a “lab” using ArcGIS online where the 
students will look at various GIS layers to determine the best location for a new 
watershed partnership protected area. It also gets them to use GIS layers to determine 
the priorities that decided where their new partnership would go. 

Module 3 includes: 

• Instructor Directions Sheet: Includes links to the videos 
• Student Video questions sheet 
• Instructor Grading rubric for video questions 
• Management Strategies PowerPoint presentation 
• Student directions for GIS exercise and Priorities Table Sheet 
• Grading Rubric for Priorities Table 

 

Prep Work: Review of PowerPoint and GIS exercise (includes making sure all students 
have logins to ArcGIS online (work with MEDB STEMworks™ on this): 1-2 hours 

During Class time: Videos: 40 minutes; PowerPoint: 20 minutes; Student Exercise: 1.5 
hours 
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Homework (Finishing online assignment if needed): Dependent on Student 

Grading time: (Priorities Table only – completion only): 10 minutes per student 

 

Module 4: Invasive Species 
This is the most difficult and time consuming module included here and will require more 
complex thinking, math and decision making from the students when using the online 
GIS. It is also a group assignment day. It will also require a good amount of prep work 
from the instructor to make sure that you understand all the working parts and can 
explain it accordingly. 

Prior to this day, assign homework to watch several videos and answer the questions on 
the quiz sheet (all included).  

During the class day, divide the class into groups of four to five students (can be smaller 
groups if you prefer). Each group has “been hired” as an invasive species manager for 
the Maui Invasive Species committee. Their “field crew” will be tasked with combating 
some of the worst species that we find on Maui Island, with a limited budget and limited 
number of field personnel to help them. Using the information given here, teams will 
recommend management strategies to help prevent the spread of these species into 
the Haleakala National Park.  

During the in-class exercise, students learn about GIS and are guided through the 
process of using an ArcGIS Online map with datasets that they can layer to help them 
find the best management strategies for combating the invasive species. Then using 
the maps and an additional “Invasive Species information sheet,” they fill in a Priority 
Actions Table. They must decide on the management approach, location, number of 
crew/hours, control strategy and cost, and finally an inspection schedule and cost. 

Module 4 includes: 

• Teacher Directions Sheet 
• (Prior night homework) Student Video quiz sheet 
• Teacher Grading rubric for video questions 
• Student GIS exercise directions  
• Student Invasive Species information sheets 
• Student Priority Actions Table 
• Grading Rubric for Priority Actions Table 
• Potential follow-up Journal ideas 

 

Prep Work: Review of online videos and GIS exercise (includes making sure all students 
have logins to ArcGIS online (work with MEDB STEMworks on this): 2-3 hours 
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During Class time: Student Exercise: 2 hours minimum 

Homework : None – Journal entries a possibility 

Grading time: (For video questions and Priority Actions Table): 10-15 minutes per group 
(must check their math) 

 

MODULE 5: Field Day App 
We created a simple “app” that can be used on any device (smartphones, tablets, 
and computers) to enter in data/information on native plants that are planted. When 
you go with a conservation organization to plant native species (outplantings), such as 
the East Maui Watershed Partnership, your students can access this web app on their 
phones or tablet to track the kinds of plants that they help to put in the ground. The 
app will give valuable data to the conservation organization on the type of plant, 
where it is located and how big it was when it was planted. Then they can track how 
well the plant does over time! 

Here is the link to the web app: 
http://nrds.maps.arcgis.com/home/webmap/viewer.html?webmap=d30c8748199f43c3
a2dd0f49829ef049  

You will need to work with the organization AHEAD OF TIME to determine what kind of 
data and plants you will be working with and the App can be updated by Sarah Bryan 
to fit any new criteria that they may have.  

Prep work: Working with organization to plant with and practicing with the app 

Activity: 1 day fieldtrips available for planting excursions with the East Maui Watershed 
Partnership 

Grading: None setup at this time 

 

 

 

 

 

 

http://nrds.maps.arcgis.com/home/webmap/viewer.html?webmap=d30c8748199f43c3a2dd0f49829ef049
http://nrds.maps.arcgis.com/home/webmap/viewer.html?webmap=d30c8748199f43c3a2dd0f49829ef049
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There are a number of applicable educational standards which could help students 
shape their studies. 

From Hawaii Content and Performance Standards III  (Earth-Space Science)Benchmark 
SC.ES.2.1 - Explain how scientific advancements and emerging technology have 
influenced society Sample Performance Assessment:  The student describes a current 
scientific advancement or emerging technology, lists its key features and uses, and 
possible influence on society (e.g., space explorations, weather prediction, the Doppler 
effect). 

Benchmark SC.ES.2.3 - Explain the impact of humans on the Earth system.                                     
Sample Performance Assessment:  The student explains how humans have affected the 
Earth system (e.g., renewable vs. nonrenewable resources, water and air pollution). 

Benchmark SC.ES.8.1 - Describe how elements and water move through solid Earth, the 
oceans, atmosphere, and living things as part of geochemical cycles .                                                             
Sample Performance Assessment:  The student describes the flow of elements in their 
geochemical cycles (e.g., water cycle, carbon cycle) as they pass through the 
atmosphere. 

Benchmark SC.ES.8.7 - Describe climate and weather patterns associated with certain 
geographic locations and features.                                                                                                                                  
Sample Performance Assessment:  The student describes the relationships between 
certain geographic locations (e.g., latitude, proximity to large bodies of water, 
mountain range) and specific weather patterns (e.g., tornado alley, hurricane, drought, 
rainfall). 

From Next Generation Science Standards (Earth’s Systems) MS-ESS3-3:  Apply scientific 
principles to design a method for monitoring or minimizing human impact on the 
environment. 
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INSTRUCTOR MATERIALS AND SETUP 

PowerPoint Presentation digital copy available to download at 
http://stemworkshawaii.org/stemworks-curriculum-watershed-module/.  
 

Give to Each Student:  

1) One “STUDENT DIRECTIONS FOR NATIVE SPECIES SCAVENGER HUNT” sheet  

2) One “SCAVENGER HUNT ANSWER SHEET” 

3) One “Student Homework Sheet” that includes the Native species cards 

 

Teacher Instructions:  

1) Conduct the PowerPoint presentation first to give students a background on the native 

species. 

2) During class, allow students at least one (1) hour to complete the Native Species Scavenger 

Hunt. Students will need an ArcGIS online login, which can be requested by visiting 

http://www.esri.com/connected#school.  Students will be using an online GIS map to 

find out information on various native species. Clues are given to the location of each 

species, but if they get stuck, the generic location is written in the teacher answer key 

for the questions. Each push-pin has a species name, photo and basic information about 

the species. If the students CLICK on the photo, they will be taken to a reputable 

website with more information on the species. The answers to most of the questions 

will be found on those websites.  

3) For Homework, give out the “Student Homework Sheet”. It includes the following tasks:  

a) Ask students to share the Species Card page with their family and then answer these 

questions:  

1. Have you or your family members seen these species? If you haven’t seen 

them, why do you think that is? 

http://stemworkshawaii.org/stemworks-curriculum-watershed-module/
http://www.esri.com/connected#school
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2. Where were you when you saw them?  

3. Why should you care about this species?  

b) Now write a three paragraph reflection on what you learned today. Think about the 

following questions and answer them in your paragraph: 

1. Paragraph 1: Do you think your species is important to the native watersheds 

of Hawai‘i – why or why not? 

2. Paragraph 2: Hearing about the other species during the class presentations, 

what makes Hawai‘i’s native species different than species found elsewhere 

in the world? Give examples from other species you learned about today 

during the presentations. 

3. Paragraph 3: When you learned about Rapid ʻ Ōhiʻa Death, how did this make 

you feel? If this forest disease came to your area, what could be some of the 

consequences for the rest of the native forest species near you? 

 

Assessment Tools: 

1. The online map section cannot be graded, but the answer key for their questions is 

available in this packet for a total of 34 points. Some of these questions may be more 

difficult for young students, so it would be best to review ahead of time and adjust 

words or vocabulary as necessary. 

 

2. Homework grading: Total of 16 points 

• 1 point per question to students/families who answered in complete sentences. 

• 5 points per paragraph in Part B. 
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NATIVE SPECIES POWERPOINT  
 

DIGITAL FILE MAY BE DOWNLOADED FROM 
http://stemworkshawaii.org/stemworks-curriculum-watershed-

module/.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://stemworkshawaii.org/stemworks-curriculum-watershed-module/
http://stemworkshawaii.org/stemworks-curriculum-watershed-module/
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STUDENT DIRECTIONS FOR  
NATIVE SPECIES SCAVENGER HUNT 
In this exercise, you will learn how to use a Geographic Information System (GIS) to find out 
more information about native species in Hawai‘i.  
 
First, in a web browser, navigate to www.arcgis.com  and 
use your login and password to sign in.  
 
Then in the upper right hand corner, in the 
search box, type in “Native Species Treasure 
Hunt” – and choose “Search for Maps.” 
 
In the results, choose the “Native Species 
Treasure Hunt” map by clicking on the 
“open” down arrow under the photo’s 
thumbnail – then choose “Open in Map 
Viewer.” 
 
Immediately, when the map opens, click the SAVE – and then SAVE AS button. Change the Title to 
include your name and then click SAVE MAP. 
 

NATIVE SPECIES SCAVENGER HUNT – USING GIS! 
In the map that opens, you will see two main windows. The one on the left shows you the data or 
information found in the map and the window on the right shows you the map itself.  
You can also use the zoom tools. You can also simply drag the map around to PAN around the 
map – left and right, up or down. Practice using the zoom tools – to get back to seeing the whole 
state, simply click the HOME button inside the zoom toolbar.  
 

http://www.arcgis.com/


 
 

www.stemworkshawai i.org   PG 30  
 

 

M O D U L E  1 :  N A T I V E  S P E C I E S  

 
In the left window – the CONTENTS WINDOW – you can see that we have two items in our map – 
one called “Native Species.” This “item” is actually a set of information called a LAYER and the 
layer is shown in the map on the right. All of the green pushpins are the locations of native 
species across the state. The second item is called “Imagery” and this is the satellite imagery that 
is showing the actual islands in the map. The combination of the layer information and the map 
on the right help us to create a “Geographic Information System” or GIS.  
 
In this GIS exercise, you can click on the pushpins and find out more information about the 
native species found there. Each pushpin will have a pop-up window that will show: 

• The species common name and scientific name 
• How to pronounce the common name 
• A photo of the species 

 
If you click on the photo of the species in the pop-up, you will be taken to a website with even 
more information on the species itself. Always go back to the tab in the internet browser with 
the map to continue on with the assignment.  
 
Using the map and clicking around on the pushpins, you are tasked with answering a series of 
clues about the native species. The answer could be in the pop-up window itself OR on the 
website that you get to when you click the photo. The answer could also be found using some of 
the map tools that we will teach you.  
 

LET THE SCAVENGER HUNT BEGIN! 
See all the questions and record all answers on your answer sheet! 
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SCAVENGER HUNT ANSWER SHEET 
STUDENT NAME: 
________________________________________ 
 
1A. This species on the island of Hawai‘i has a scientific name that means “many forms.”  
________________________________________________________________________ 
 
 1B. Name 2 “Early Hawaiian” uses of this species. 
________________________________________________________________________ 
________________________________________________________________________ 
 
2A. This Kaua’i species, unlike its mainland cousins in the Nettle family, has no painful stinging 
hairs. 
________________________________________________________________________ 
 2B. What is the exception to that? (hint: look at the “*” next to the fact on the website.) 
_______________________________________________________________________ 
 
3A. Also on Kaua‘i, this native bird is the most abundant native forest bird in the Hawaiian 
Islands. 
________________________________________________________________________ 
 
 3B. This bird has a great cultural significance as well. In this chant, this bird and other 
honeycreeper birds were created during the “dawn-of-time.” What chant is it? 
________________________________________________________________________ 
 
4A. This fern, which lives on an island with only one pushpin in it, is considered “indigenous.” 
Which fern is it and why is it indigenous and not endemic?   
________________________________________________________________________ 
________________________________________________________________________ 
 
In the map’s menu, click on the ADD button. Then select “Search for layers.” Type in “Hawaii 
ecosystem” and then use the pulldown to search “IN” “ArcGIS online.” Then hit enter. 
 
In the results that come up, find the one called 
“CurrentHawaiianEcosystems_TNC” and click the 
blue “ADD” button next to it. 
 
This will add this new dataset to your map! Then click on Done adding Layers at the bottom of 
the window. 
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This new data (or information) in your map shows where there are native habitats 
found in the islands. Click on the Legend button in the left window to see what all 
the colors mean.  You can always click back on the “Content” button to get back to 
your other screen. 
 
5A. This species’ habitat is bogs and “Montane Wet Forests”. Found only in West 
Maui, which species is it? 
__________________________________________________________________ 
  

5B. What is this species conservation status – is it endangered or 
imperiled?  ______________________________________________________ 
 
6A.  This species, also found only on Maui, is found in the Alpine ecosystem. Which species is it? 
__________________________________________________________________ 
 6B.  In the Conservation Summary for this species, it explains why this species is 
considered “imperiled.” Since the population has rebounded, what is the new estimated 
population? _____________________________________________________________  
 
Next click on the push-pin that is directly SOUTH of the one you just found.  
 
7A. What species is this? __________________________________________________________ 
  
 7B. In what year did this species get its new Hawaiian name? _______________________ 
 
8A. There is one species on the map that is not “quite” on the main island itself but rather off to 
the side. This species is found on a very small islet just off the coast.  
What species is this? _____________________________________________________________ 
  
 8B. The Environment of this species has a very small natural range. Is this species found 
on any other islands? If so, which ones? _____________________________________________ 
 
9A. This grass is found in West Maui: ________________________________________________ 
 
 9B.  Name two early Hawaiian uses of this species:  
_____________________________________________________________________________ 

_____________________________________________________________________________ 
 
10A. This species is almost directly WEST of the one from question #9. What species is it? 
_____________________________________________________________________________ 
 
 10B. Early Hawaiians used this species was used to catch what animal? _______________ 
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In the map’s menu, click on the ADD button. Then select “Search for layers.” Type in “National 
Parks” and then use the pulldown to search “IN” “ArcGIS online.” Then hit enter. 
 
In the results that come up, scroll down to find the 
one called “USA Parks” and click the blue “ADD” 
button next to it. This will add this new dataset that 
shows where all the National Parks and Federal or State public parks are in your map! Then click 
on Done adding Layers at the bottom of the window. 
 

Click the box next to Click on the Legend button in the left window to see what all the colors 
mean. Then Click back on your Content button to get back to the other window.  
 

In your content window, UNCHECK the box next to Current Hawaiian Ecosystems. This will “Turn 
off” the data layer in your map. The information is still there though and if you ever want to turn 
it back on, simply check the box again.  
 

Then in the Zoom tools box, click the HOME button to return to see the 
whole state. Notice all the green areas – these are National Park lands 
across the state. You can click on any of the green areas in the map and a 
pop-up will open that tells you about that Park. In this example, the area 
clicked is the Kokee State Park. To get out of this pop-up simply click the X 
in the upper right hand corner. 
 

11A. Our next species is located inside the largest park in the State and is 
related to the Blueberry. What species is it? 
_________________________________________________________________________ 
 
 11B. In Hawaiian tradition, no one was to eat any berries without first offering them to 
which goddess? 
_________________________________________________________________________ 
 
12A. The other species found within this park is a type of tree fern. What feral animal is 
considered a pest because it eats its fronds? _____________________________________ 
 
 12B. This species, like many native plants, grows VERY slow. How many inches a year 
does it normally grow? ______________________________________________________ 
 
13. This species found in the center of West Maui provides food for native birds through its 
berries and flowers. Name two of the native birds that eat from this plant: 
__________________________________________________________________________ 
  
14A. This species, found directly West of the species from #13, is this species endangered? 
__________________________________________________________________________ 
 
  



 
 

www.stemworkshawai i.org   PG 34  
 

 

M O D U L E  1 :  N A T I V E  S P E C I E S  

14B. Which island has some of the largest natural populations of this species? _______________ 
 
In the map’s menu, click on the ADD button. Then select “Search for layers.” Type in “Watershed 
Partnerships” and then use the pulldown to search “IN” “ArcGIS online.” Then hit enter. 
 
In the results that come up, scroll down to find the one 
called “Watershed Partnerships” and click the blue “ADD” 
button next to it.  
 
This will add this new dataset that shows areas of native forest that are being protected in a 
Watershed Partnership! Then click on Done adding Layers at the bottom of the window. 
 
Click the box next to Click on the Legend button in the left window to see what all the colors 
mean. Then Click back on your Content button to get back to the other window.  
 
In your content window, UNCHECK the box next to USA Parks. This will “Turn off” the data layer in 
your map. The information is still there though and if you ever want to turn it back on, simply 
check the box again.  
 
Click on the colored areas of the map until you find the “Leeward Haleakala Watershed 
Restoration P'ship.”  
 
15A. Which bird found within their partnership boundaries has a call that sounds either like a 
“buzzy ‘tzeet’, an upslurred ‘queet’, or a thin ‘zeek’ (according to the Maui Forest Bird Recovery 
Project)? 
_____________________________________________________________________________ 
 
 15B. This species is found in lower elevations than most of our other native forest birds. 
Researchers think that this may indicate a tolerance to what disease? 
_____________________________________________________________________________ 
 
Now click on the colored areas until you find the “East Maui Watershed Partnership.” 
 
16. How many push-pins found within this Partnership area are birds? ____________________ 
 
 16B. Which of these species is being evaluated for protection under the Endangered 
Species Act as a threatened species? _______________________________________________ 
 
 16C. Which of these species has feathers on his head that look like a mohawk? 
 ______________________________________________________________________ 
 
17. Find the plant in East Maui whose Fruits/seeds smell and taste like black pepper. What 
species is it? __________________________________________________________________ 
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18A. Finally the very last species is the most northwestern push-pin on the island of Maui. This 
common forest tree can reach extreme heights in the native forest. How tall can these trees 
grow? ______________________________________________________________________ 
  
 18B. This species has a very distinctive shape to its leaves. What shape are the mature 
leaves? 
 _____________________________________________________________________ 
 
Great job on finding all of the species in the map! Make sure all of your answers are complete on 
your answer sheet! 
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SCAVENGER HUNT GRADING RUBRIC 
Note: The location of the push-pin is also indicated in parentheses in case the student can’t find it. 
Each question is worth 1 point. (Total of 34 points) 
 

1A. This species on the island of Hawai‘i has a scientific name that means “many forms.”  
ʻōhiʻa– Metrosideros polymorpha 
(Found in central Hawai‘i island) 
 

 1B. Name 2 “Early Hawaiian” uses of this species. 
Any of these are correct: kapa beaters, prepping boards for kapa (lāʻau kahi wauke), poi boards 
(papa kuʻi poi), musical instruments, kālāʻau (dancing sticks), idols, spears, pāhoa (daggers), lāʻau 
(clubs), mallets, standards of kāhili, house construction, gunwales and interior framework for 
canoes 
 
2A. This Kaua’i species, unlike its mainland cousins in the Nettle family, has no painful stinging 
hairs. 
Māmaki  
(Found near the north shore of Kaua‘i)  
 
 2B. What is the exception to that? (hint: look at the “*” next to the fact on the website.) 
Hawaiian stingingnettle (Hesperocnide sandwicensis) 
 
3A. Also on Kaua‘i, this native bird is the most abundant native forest bird in the Hawaiian 
Islands. 
‘Apapane 
(Found near the center of Kaua‘i)  
 
 3B. This bird has a great cultural significance as well. In this chant, this bird and other 
honeycreeper birds were created during the “dawn-of-time.” What chant is it? 
The Kumulipo 
 
4A. This fern, which lives on an island with only 1 pushpin in it, is considered “indigenous.” Which 
fern is it and why is it indigenous and not endemic?   
Uluhe, or False staghorn fern (Dicranopteris linearis) 
It is indigenous because it is found in other places. It is not endemic to O‘ahu or Hawai‘i.  
(Found on Oahu)  
 
5A. This species’ habitat is bogs and wet forests. Found only in West Maui, which species is it? 
Lobelia gloria-montis or bog lobelia 
(Found in the center of West Maui)  
 5B. What is this species conservation status – is it endangered or imperiled? Globally 
Critically imperiled (G1G2)  
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6A.  This species, also found only on Maui, is found in the Alpine ecosystem. Which species is it? 
ʻāhinahina Silversword, Haleakala Silversword (Argyroxiphium sandwicense subsp. 
Macrocephalum) 
(Found on Haleakala)  
 

 6B. In the Conservation Summary for this species, it explains why this species is 
considered “imperiled.” Since the population has rebounded, what is the new estimated 
population? 50,000 
 
7A. What species is this? Kiwikiu - Maui parrotbill, Pseudonestor xanthophrys 
 (Found on the leeward side of Haleakala)  
 
 7B. In what year did this species get its new Hawaiian name? 2010 

 
8A. There is one species on the map that is not “quite” on the main island itself but rather off to 
the side. This species is found on a very small islet just off the coast.  

What species is this? Loulu or Fan palm (Pritchardia hillebrandii) 
 (Found on the north shore of Moloka‘i)  
 
 8B. The Environment of this species has a very small natural range. Is this species found 
on any other islands? If so, which ones? No this species is only found on Moloka’i 
 
9A. This grass is found in West Maui: ‘Uki 'uki Grass, Dianella sandwicensis 
(Found on the “eastern” part of West Maui)  
 
 9B.  Name 2 early Hawaiian uses of this species: Cordage, Dye, House construction, or Lei 
 
10A. This species is almost directly WEST of the one from question #9. What species is it? 
Maile (Alyxia stellata) 
 (Found near Kapalua on Maui (West Maui))  
 
 10B. Early Hawaiians used this species was used to catch what animal? Birds 
 

11A. Our next species is located inside the largest park in the State and is related to the 
Blueberry. What species is it? ‘Ohelo (Vaccinium calycinum) 
(Found in Volcanoes National Park on Hawai‘i island)  
 

 11B. In Hawaiian tradition, no one was to eat any berries without first offering them to 
which goddess? Pele 
 

12A. The other species found within this park is a type of tree fern. What feral animal is 
considered a pest because it eats its fronds? Feral pigs (Found in Volcanoes National Park on Hawai‘i island)  

 12B. This species, like many native plants, grows VERY slow. How many inches a year 
does it normally grow? 1 inch per year 
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13A. This species found in the center of West Maui provides food for native birds through its 
berries and flowers. Name 2 of the native birds that eat from this plant: 
poʻo uli, Maui parrotbill, ʻōʻū, ʻākohekohe, and ʻāmakihi 
(Found in the center of West Maui)  
 
14A. This species, found directly West of the species from #13, is this species endangered? Yes 
(Found on Lāna‘i island)  
 
 14B. Which island has some of the largest natural populations of this species? Lāna‘i  
 
15A. Which bird found within their partnership boundaries has a call that sounds either like a 
“buzzy ‘tzeet’, an upslurred ‘queet’, or a thin ‘zeek’ (according to the Maui Forest Bird Recovery 
Project)? 
Hawaii ‘Amakihi (Hemignathus virens) 
(Found in East Maui)  
 
 15B. This species is found in lower elevations than most of our other native forest birds. 
Researchers think that this may indicate a tolerance to what disease? Avian Malaria 
 
16A. How many push-pins found within this Partnership area are birds? 4 
(Found in East Maui)  
 
 16B. Which of these species is being evaluated for protection under the Endangered 
Species Act as a threatened species? I’iwi (Drepanis coccinea) 
 
 16C. Which of these species has feathers on his head that look like a mohawk? 
  ‘Akohekohe  or Crested honeycreeper (Palmeria dolei) 
 

17. Find the plant in East Maui whose Fruits/seeds smell and taste like black pepper. What 
species is it? ‘Ala'ala wainui  (Peperomia spp.) 
(Found in East Maui)  
 
18A. Finally the very last species is the most northwestern push-pin on the island of Maui. This 
common forest tree can reach extreme heights in the native forest. How tall can these trees 
grow? 115 feet (33 m) 
(Found in West Maui) 
 
 18B. This species has a very distinctive shape to its leaves. What shape are the mature 
leaves? 
 Sickle-shaped 
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Student Homework Sheet  

Directions: (Total of 18 points possible) 

On the following pages you will find four native species cards.  

Share your Native Species Cards with members of your family and ask them these questions: (1 
point per question) 

1. Have you or your family members seen these species? Have you heard of any stories passed 
down through your family or neighborhood about these species? If you haven’t seen them, why 
haven’t you seen them? 

 

 

 

 

2. Where were you when you saw them?  

 

 

 

 

3. Why should you care about this species?  

 

 

 

 

 

 



 
 

www.stemworkshawai i.org   PG 42  
 

 

M O D U L E  1 :  N A T I V E  S P E C I E S  

 

Now write a three (3) paragraph reflection on what you learned today. Think about the following 
questions and answer them as follows in your paragraph: (5 points per paragraph) 

a) Paragraph 1: Do you think your species is important to the native watersheds of 
Hawai‘i? Why or why not? 

 

 

 

 

 

 

b) Paragraph 2: Hearing about the other species in class, what makes Hawai‘i’s native 
species different than species found elsewhere in the world (Give examples from 
other species you learned about during the presentations)? 

 

 

 

 

 

 

c) Paragraph 3: When you learned about Rapid ʻŌhiʻa Death, how did this make you feel? 
If this forest disease came to your area, what could be some of the consequences for the 
rest of the native forest species near you? 
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Instructor Directions: Materials & Setup 
 

Exercise 1: (Approx. 20 mins) 
Watershed Partnerships PowerPoint (see shared Google Drive “Exploring the 
Watershed through STEM” folder) 
 

 
Exercise 2: (Approx. 1-2 hours) 
Student research and reflection paper on Watershed Partnerships 
 
 

Hand out to Students: 
1) Student Directions on Watershed Partnerships 
2) Grading Rubric (optional) 
 
Assessment Tools   
For Exercise 2, use the Grading Rubric and Instructor Grading Help for 
assessment.  
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Watershed Partnerships PowerPoint 

 Digital file may be downloaded from 
http://stemworkshawaii.org/stemworks-curriculum-

watershed-module/. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://stemworkshawaii.org/stemworks-curriculum-watershed-module/
http://stemworkshawaii.org/stemworks-curriculum-watershed-module/
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Instructor Grading Guidance  

Students should be using the website http://hawp.org/partnerships/ to find information about 
their watershed partnerships. If student sources are unclear, check the HAWP website.  

Important notes: 
• The Wai’anae Mountains Watershed Partnership, the Lāna‘i partnership and the Mauna 

Kea Watershed Partnership do not have all of this information available online. Please re-
direct students to other WPs to complete this assignment.  

• Some partnerships have more detailed information than others. Below you will find facts 
on each of the WPs to help you with grading, but we have indicated here when there is 
limited information on an area to be found online. Encourage students to do the best 
they can and that can also be a part of their comparison effort – to state that one group 
doesn’t have as much publically available information. 
 

Requirements 
Students are tasked to write a two page paper comparing and contrasting two watershed 
partnerships (WPs) on different islands.  
The two pages must (2 pts for two page length): 

• Be written in complete sentences without spelling or grammatical errors (1 pt each) 
• Include information for two watershed partnerships on two different islands describing: 

o Where each WP is located (include the sizes of the protected area and the 
number of partners in the partnership)  (Total of 4 pts per WP) 

o Describe some of the native species (plant or animals) or native plant 
communities that the WP protects and explain why they are important to protect 
(4 pts per WP) 

o Name at least two invasive species that the WP works to control and explain why 
these species would be bad if left alone (4 pts per WP) 

o Describe at least three management strategies of the WP (Do they pull weeds, 
plant native plants or focus mostly on outreach and education, for example?) 
Which strategies seem to be their focus? (Each management strategy described is 
2 pts each per WP) 

• Finally, student papers should compare and contrast the two watershed partnerships 
o How are the WPs alike? (4 pts) 
o How are the WPs different? (4 pts) 

 

 

 

 

http://hawp.org/partnerships/
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Additional items:  

1) Students may include photos and/or maps in their papers. These additional items will not 
count towards the two page total. Any photos and/or maps will be considered additional 
information. Students need to provide a photo or map credit if photos have been copied from 
the websites.  

 

2) At the end of each paper, students should list any websites that were used as sources for 
information. APA format example included below (2 pts): 

 

Article title. (Year, Month Date of Publication). Retrieved from [insert URL] 

 

Selected information and facts are included below for each of the watershed partnerships. 
Students may find additional information as this list is not exhaustive. 
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All information and facts here were taken directly from www.hawp.org or from the Watershed 
Partnership websites.  

Kauaʻi WPs 

1) Kauaʻi Watershed Alliance Facts 
• Consists of 11 partners and 144,004 acres. 
• Location: mostly in West and Central Kaua‘i. 
• Protected native species include (among others): Plants: 

Rare lobelias, Lysimachia daphnoides, native mint, Cyanea 
hirtella, rare bigonia (Hillebrandia sandwicensis), Cyrtandra 
kealiae ssp. Urceolata, endemic Makmaki. Native plant 
communities include rich mesic forest type known only 
from Kaua‘i, and the state's only example of a large, intact 
lowland bog. Kaua‘i contains 47% or 383 of the 813 
endemic species of flowering plants of the entire 
archipelago, 55% of Hawai‘i's endemic bird species, and 
42% of the islands' natural communities. There are species 
and forms found only in the lands within the KWA area, and 
scientists estimate this area is home to an untold number 
of undescribed species.    

• Invasive species targeted for control/reduction include:  
feral ungulates (hooved animals) – pigs, goats, cattle and deer, Strawberry Guava, Kahili 
Ginger, Clidemia hirta and Australian Tree Fern (ATF).  

• Management strategies include: fence construction, fence maintenance, ungulate 
control, invasive weed control, and monitoring  

 

Oahu WPs 

Ko’olau Mountains Watershed Partnership Facts 
• Consists of 17  landowning partners, 8 associate partners and nearly 100,000 acres 
• Location: along the top of the Ko’olau Mountains (Eastern O‘ahu) 
• Protected natives species include (among others): (Windward Ko’olau) low-growing ʻōhi‘a 

forests and dense shrublands that include kōlea (Myrsine spp.), lehua papa (Metrosideros 
rugosa), ʻōhi‘a hā (Syzygium sandwicensis) and ʻuki (Machaerina angustifolia). (Leeward 
Ko’olau) is dominated by koa (Acacia koa), ʻōhi‘a (Metrosideros polymorpha) and uluhe 
(Dicranopteris linearis), and diverse low-stature native shrublands. 

• Invasive species targeted for control/reduction include: Octopus tree, Kahili Ginger, 
Strawberry guava, Christmas berry, African tulip tree, feral pigs and goats 

• Management strategies include: invasive, non-native plant species removal and control, 
fence line construction, bio surveying and community outreach 

http://www.hawp.org/


 

www.stemworkshawai i.org   PG 64  

 

MODULE 2: WATERSHED PARTNERSHIPS 

Wai’anae  Mountains Watershed Partnership Facts 

The Wai’anae Mountains Watershed Partnership does not have all of this information available 
online. Please re-direct students to other WPs to complete this assignment.  
 

Maui Nui WPs 

East Moloka’i Watershed Partnership Facts 
• Consists of 15 partners and 32,983 acres 
• Location: Northeast coast of Moloka’i 
• Protected native species include (among others): encompasses the rain forested 

mountains of East Moloka'i and the remote valleys and sea cliffs along its spectacular 
northern coast. (Note: this is really all that is said about their area on their website and 
the HAWP website). 

• Invasive species targeted for control/reduction include: feral goats, and invasive weeds 
• Management strategies include: Reduction of feral animal and priority weed populations, 

build fences to protect the upper forests systems from feral animal intrusion, monitoring 
systems to help guide and document management actions, community outreach, 
development of the partnership through fundraising and capacity building and assisting 
with the Moloka’i Fire Task Force.  

 

West Maui Mountains Watershed Partnership Facts 
• Consists of 10  partners and 48,000 acres (says nearly 50,000 in other areas) 
• Location: the core of the West Maui Mountains 
• Protected natives species include (among others): (Insects) Happy face spider, 

damselflies, Mirid Leaf Bug, Cixiid Planthopper, Blackburn Sphinx Moth.  
(Plants – Wet Forest) Lobelia gloriamontis, 'Eke Silversword (Argyroxiphium calignis), 
Howaiaulu (Lagenifera maviensis), Violet species Pa makani (Viola maviensis), Haha plant 
(Cyanea lobata), 'Oha Wai (Clermontia micrantha) as well as many species of native ferns 
(ex. 'Uluhe), grasses ('Uki 'Uki), 'Ohi'a lehua, 'Uki 'Uki sedge grass and endemic species of 
Hibiscus (Hibiscus kokio ssp. Kokio).  
(Plants Mesic forest) Kauila, or Colubrina oppositifolia, a'ali'i (Dodonaea viscose), 'Olapa 
tree (Cheirodendron trignyum), 'Iliahi (Hawaiian Sandalwood) and Uluhe (Dicranopteris 
emarginata), Wawae'iole (Lycopodium cernuum) a fern usually found with Uluhe, and 
Mamane (a member of the pea family).  
(Plants – Dry forest) Wiliwili (Erythrina sandwicensis), Gouania hillebrandii - The West 
Maui lowland dry shrubland habitat where G. hillebrandii occurs is one of the last 
remnants of this habitat type in the Hawaiian Islands and represents a mosaic of native 



 

www.stemworkshawai i.org   PG 65  

 

MODULE 2: WATERSHED PARTNERSHIPS 

shrubs such as A'ali'i (Dodonaea viscosa), Pukiawe (Styphelia tameiameiae) and native 
grasses such as Kewelu (Eragrostis sp.) and Pili (Heteropogon contortus).  
(Birds) Amakihi: (Hemignathus virens), I'iwi (Vestiaria coccinea), 'Apapane: (Himatione 
sanguinea), 'Ua'u: (Pterodroma phaeopygia sandwichensis), Nene: (Branta 
sandwichensis), Pueo: (Asio flammeus sandwichensis).  

• Invasive species targeted for control/reduction include: Top 10 pests in West Maui:  
1. Pampas grass 
2. Strawberry guava 
3. Tibouchina and Clidemia 
4. Fire 
5. Feral Ungulates 
6. Small mammals 
7. Forest pathogens 
8. Invasive insects 
9. Global Warming 
10. Humans 

• Management strategies include: feral animal control, weed control, human activities 
management, public education & awareness, water and watershed monitoring,  and 
management coordination improvements 

 

East Maui Watershed Partnership Facts 
• Consists of 6 partners and 5 associate partners, and encompasses over 100,000 acres 

(says 123,000 in other areas) 
• Location: the Northeast slopes of Haleakala 
• Protected natives species include (among others): Approximately 59 plant species within 

the watershed are listed as threatened or endangered by the United States Forestry and 
Wildlife Service (USFWS). Approximately 60,000 acres within the watershed provides 
critical habitat for over 100 rare and endangered plant species. Approximately 367 miles 
of stream within the conservation boundaries are protected. 13 native bird species and 
their critical habitat are protected, 12 of which are endemic to Maui. 

• Invasive species targeted for control/reduction include: invertebrates (mosquitos, 
cannibal snail, erythrina gall wasp), plants (Miconia, Strawberry guava, Pampas grass), 
animals (wild boar, rat, mongoose, cat, Axis Deer), wildfire, human action (hiking off trail, 
undesignated 4x4 motor vehicle use) 

• Management strategies include: fence construction and maintenance, the removal of 
invasive plant and animal species within the watershed, implementing runoff and stream 
protection measures, and monitoring water quality. 
Goals: 
Control erosion and its negative impacts to streams, water supplies and near shore reefs 
Preserve the island’s biodiversity and unique flora and fauna 
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Foster the development of an informed public, educated about watershed protection 
and other important conservation issues 
 

Leeward Haleakalā Watershed Restoration Partnership Facts 
• Consists of 12 partners as well as 10 associate partners and 43,000 acres 
• Location: the slopes of Haleakalā from Makawao through ‘Ulupalakua to Kaupō between 

3,500 and 6,500 feet elevation. 
• Protected natives species include (among others): (Alpine Rockland Subzone) Sophora 

chrysophylla (mamane), and small stature trees.  (Subalpine Shrubland Subzone) 
Santalum haleakalae and Metrosideros are sporadic. Native shrubs of this zone have 
been resilient to long-term browsing pressure. (Montane Shrubland) ulei and Dodonaea 
viscosa (aʻaliʻi), Stypelia tameiameiae (pūkiawe), with scattered individuals of 
Metrosideros polymorpha (ʻōhi‘a). (Koa Forest) Metrosideros polymorpha (ʻōhi‘a) and 
Acacia koa (koa). (Dry Forest Shrubland Zone) Hamaesyce celestroides (akoko), 
Myoporum sandwicense (naio), Charpentiera obovata (papala), Chamaesyce celestroides, 
Myrsine lanaiensis (kolea), Nestegis sandwicensis (olopua), Ochrosia haleakalae (holei), 
Pouteria sandwicensis (ala’a), Pleomele auwahiensis (Halapepe), Santalum freycinetianum 
auwahiense (‘iliahi), Streblus pendulinus (aʻiaʻi), Tetraplasandra oahuensis (‘ohe mauka), 
Xylosma hawaiiense (maua), Zanthoxylum kauaense (aʻe), and Zanthoxylum hawaiiense. 
(BIRDS) Maui Parrotbill (Pseudonestor xanthophrys) 

• Invasive species targeted for control/reduction include: feral ungulates (cattle, pigs, 
goats, deer), invasive plants (bocconia (Bocconia frutescens), silk oak (Grevillea robusta), 
Australian tree fern (Cyathea alsophyla cooperi), pines (Pinus spp.), gorse (Ulex 
europaeus), blackberry (Rubus argutus), Christmas berry (Schinus terbinethefolius),wattle 
(Acacia mearnsii), faya tree (Morella faya), pampas grass (Cortaderia jubata), cane 
tibouchina (Tibouchina herbacea), and mullein (Verbascum thapsus)) as well as Fire.   

• Management strategies include: fence construction, reforestation, reintroductions of 
rare and endangered plants, survey for endangered and invasive species, install fence 
lines, remove ungulates and collect seeds from a variety of plants including koa. Also 
research on Koa Demonstration Exclosures and Hydrology.  

 

Hawaii WPs 

Kohala Watershed Partnership Facts 
• Consists of 11 partners and 68,000 acres 
• Location: the northern tip of Hawai‘i island 
• Protected natives species include (among others): Partulina physa, (pupu kani oe), 

Clermontia species (oha wai). The dwarf ʻōhia bogs of Kohalaʻs windward slopes are 
unique in the world, and most of the remaining bogs of this type are found on Kohala.  
The centuries-old trees and shrubs are stunted because of the harsh environmental 
conditions in which they survive, with saturated, low-nutrient soils, and blasting winds. 
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• Invasive species targeted for control/reduction include: (Plants) Poison Devil’s Pepper 
(Rauvolfia vomitoria), Strawberry Guava, Kahili Ginger, Banana Poka, Australian Tree Fern 
(ATF). (Animals) Feral pigs, cattle and goats.  

• Management strategies include: Biodiversity conservation, sediment mitigation, 
ecosystem restoration, invasive species management, environmental education, 
community outreach 

 

Three Mountain Alliance (TMA) Facts 
• Consists of 10 partners and 1,116,300 acres. The largest Watershed Partnership 
• Location: the majority of the uplands in Hawai‘i island – most of Hualālai, Mauna Loa, and 

Kīlauea 
• Protected natives species include (among others): The TMA contains some of the largest 

expanses of intact native forest remaining in the Hawaiian Islands (approximately 50% of 
the State’s remaining native habitat). Due to the variations in elevation, climate, and 
vegetation, the TMA is home to thousands of native species as well as rare and 
threatened or endangered species (many of which are endemic to the island). Major 
native ecosystems found in the TMA include alpine, subalpine, montane (dry, mesic and 
wet), and lowland (dry, mesic and wet). 

• Invasive species targeted for control/reduction include: Fire, Ungulates (Pigs, goats, 
mouflon, sheep, and cattle), invasive weeds (Clidemia, Banana Poka, Rubus elipticus, 
Fountain grass) and small animals (Feral cats, rats, mongoose, dogs, house mice, and 
certain non-native birds) 

• Management strategies include: Threat management, endangered species protection, 
Monitoring and research and Restoration. Also Invasive weed removal, environmental 
education and service learning. 

 

Mauna Kea Watershed Alliance Facts 
The Mauna Kea Watershed Partnership does not have all of this information available online. 
Please re-direct students to other WPs to complete this assignment.  
 

 

References: 

All information taken directly from www.hawp.org or from the Watershed Partnership websites.  

 
 

http://www.hawp.org/
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Watershed Partnership Paper – Grading Rubric 

Requirement Details Point 
Value 

Comments 

No spelling 
errors 

 _____ /1  
 

No grammatical 
errors 

 _____ /1  
 

Watershed 
Partnership #1 
 

Which one? 
 
_________________________________ 

_____ /1  

 1. Location listed  
2. Size of Protected Area listed 
3. Number of Partners listed 

_____ /3  

 1. Describe native species or 
native plant communities 
that WP protect  

2. Why these are important to 
protect 

____ /2 
 
____ / 2 

 

 1. Two invasive species that WP 
work against  

2. Why these species would be 
bad if left alone 

____ /2 
 
____ / 2 

 

 Describe at least three of WP’s 
management strategies (2 pts a 
piece) 
 
 

____ / 6  

Watershed 
Partnership #2 

Which one? 
__________________________________ 

_____ /1  
 1. Location listed  

2. Size of Protected Area listed 
3. Number of Partners listed 

_____ /3  

 1. Describe native species or 
native plant communities 
that WP protect  

2. Why these are important to 
protect 

____ /2 
 
____ / 2 

 

 1. Two invasive species that WP 
work against  

2. Why these species would be 
bad if left alone 

____ /2 
 
____ / 2 
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 Describe at least three of WP’s 
management strategies (2 pts a 
piece) 

____ / 6  

Compare & 
Contrast 

1. Were the two WPs 
compared? 

2. Was there a description of 
how they were alike? 

____ / 4  
 
 
 

 1. Were the two WPs 
contrasted? 

2. Was there a description of 
how they were different? 

____ / 4  
 
 

2 page 
minimum 

 ____ / 2  

Sources cited?  ____ / 2  
Total Points 
Possible (50) 

Your Score ____ / 
50 

 
 

  Additional Instructor Comments: 
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The ten Watershed Partnerships found in the State of Hawai‘i – with data from the 
Statewide GIS program and the Hawai‘i Association of Watershed Partnerships (HAWP).  

Credit: www.hawp.org 

Student Directions for Watershed Partnerships Day 

So far, you have been learning 
about the kinds of native and 
invasive species that we have in 
our forested watersheds. You 
have also learned a bit about the 
different kinds of management 
strategies that we can use to 
help protect these areas.  

Now we are going to introduce 
Watershed Partnerships. These 
Partnerships form the backbone 
of many of the conservation 
efforts statewide and are a 
successful model for similar 

efforts in other parts of the 
world!  

We have  eleven  Watershed Partnerships in Hawai‘i to date (Lāna’i not shown on the map). These 
are voluntary alliances of both public and private landowners committed to the common value 
of protecting forested watersheds for water recharge, conservation, and other ecosystem 
services through collaborative management.  The very first Watershed Partnership began in East 
Maui in 19911. 

These Partnerships and their staff work collaboratively with more than 74 public and private 
partners on five islands to protect over 2.2 million acres of vital forested watershed lands1. 

Despite being spread out over the islands, these Watershed Partnerships also work together to 
learn from each other’s successes and challenges. To help with this inter-island collaboration, 
they formed the Hawai‘i Association of Watershed Partnerships (HAWP) which works to increase 
the effective management and protection of mauka (upper elevation) watershed areas by: 

• Raising the capacity of Watershed Partnerships 
• Facilitating sharing of watershed management expertise 
• Building public support for protecting watershed values 
• Developing sustainable funding sources1 
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In today’s exercise you will research two Watershed Partnerships on separate islands and write a 
reflection paper on how they compare and contrast.  

Sources of Information 

To find out information about the watershed partnerships, open an internet browser and 
navigate to: 

http://hawp.org/partnerships/  

Links to each watershed 
partnership are listed on the 
right-hand side of the HAWP 
website and are also listed in a 
drop-down menu under 
“Watershed Partnerships”. 
Select the links to the 
partnerships that you will be 
researching in your paper.  

Special Note: The Wai’anae 
Mountains Watershed 
Partnership, the Lāna‘i Forest 
and Watershed Partnership, and the Mauna Kea Watershed Alliance do not have enough 
information available online to complete this assignment. Please select a different partnership to 
fulfill the paper requirements.  

 

Requirements 

Write a two-page paper comparing and contrasting two watershed partnerships (WPs) on 
different islands. (2 pts per page): 

• Be written in complete sentences without spelling or grammatical errors (1 pt each) 
• Include information for two watershed partnerships located on two different islands 

describing: 
o Where each WP is located (include the sizes of the protected area and the 

number of partners in the partnership) (Total of 4 pts per WP) 
o Describe some of the native species (plant or animals) or native plant 

communities that the WP protects and why they are important to protect (4 pts 
per WP) 

o Name at least two invasive species (plants or animals) that the WP works to 

http://hawp.org/partnerships/
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control and explain why these species would be bad for the area if left alone (4 
pts per WP) 

o Describe at least three  management strategies of the WP (Do they pull weeds, 
plant native plants or focus mostly on outreach and education, for example?) 
Which strategies seem to be their focus? (Each management strategy described is 
2 pts each per WP) 

• Finally, your paper should compare and contrast the two watershed partnerships 
o How are they alike? (4 pts)  AND How are they different? (4 pts) 

 

Additional items:  

1) You may include photos or maps in your paper. These additional items will NOT count towards 
your two page total. Any photos and/or maps will be considered additional information. Make 
sure to include a photo or map credit if you copy any photos from the websites.  

 

2) At the end of your paper, please list any websites that you used as sources for information. 
Below is the suggested format to cite a website (APA format): (2 pts) 

 

Article title. (Year, Month Date of Publication). Retrieved from [insert URL] 

Look for a year at the bottom of the page, in the Copyright, if you cannot find it elsewhere. 

*See the reference on the bottom of this page as an example. 

 

 

 

 

 

 

References: 

1. Hawai‘i Association of Watershed Partnerships. (2016). Retrieved from www.hawp.org 

 

http://www.hawp.org/


 

www.stemworkshawai i.org   PG 74  

 

MODULE 2: WATERSHED PARTNERSHIPS 
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Instructor Directions: Materials & Setup 

Exercise 1: (Approx. 40 mins) 

Play the following two videos and get students to answer the questions on the included 
questions sheet (visit http://stemworkshawaii.org/stemworks-watershed-curriculum-video-
playlist/ to view the embedded videos): 

1) Quick Rain follows the forest PSA: (1 min) 
https://vimeo.com/85955497  
 
2) Rain Follows the Forest Video: (28 mins) (Available as HD format in download from the 
Hawaii DLNR Vimeo site) 
https://www.youtube.com/watch?v=N0oHdMPYSq8&t=118s 
 
Student Handout: 
1) Rain Follows the Forest Video Questions Sheet 
 
Exercise 2: (Approx. 30 mins) 

PowerPoint: Management Strategies 

Exercise 3: (Approx. 1.5 hours) 

This is an online exercise using ArcGIS online where the students will look at various GIS layers 
to determine the best location for a new watershed partnership protected area. Students will 
need an ArgGIS Online login account set with at least PUBLISHER access levels. 

This part is best split into 2 sections – one about “Getting to Know” the map (part 1) and the 
second on setting and mapping your priorities (parts 2 and 3). Feel free to complete each 
section on a different day.  

Student Handouts: 
1) Student Directions on creating your own watershed partnership area 
2) Priorities Table Sheet 

 
Assessment Tools   

• For Exercise 1, use the Rain Follows the Forest Video Question - Teacher Answers sheet. 

http://stemworkshawaii.org/stemworks-watershed-curriculum-video-playlist/
http://stemworkshawaii.org/stemworks-watershed-curriculum-video-playlist/
https://vimeo.com/85955497
https://www.youtube.com/watch?v=N0oHdMPYSq8&t=118s
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• For Exercise 2, it would be hard to grade this based on their maps alone so you will just 
be grading on the Priorities Table. Give 1 pt each for filling in each row of the table. The 
remainders of the points are indicated under each question (feel free to adapt as 
needed). Total point value is 20 points for this exercise. 
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MANAGEMENT STRATEGIES POWERPOINT 

Digital file may be downloaded from 
http://stemworkshawaii.org/stemworks-curriculum-watershed-module/. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://stemworkshawaii.org/stemworks-curriculum-watershed-module/
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Rain Follows the Forest Video Questions:  ANSWER KEY 

Answer these questions for 1 point each: 

1. How much of Hawai‘i’s forest has been lost in the last 200 years? 
A: Half 
 
2. True or False: A century long trend of decreasing rainfall has slowed down.  
False: It’s actually accelerated  
 
3. What is the name of the economic and environmental zone that could make up one or more 
watersheds?  
A: Ahupua’a 
 
4.  Name two things that can happen if our watersheds are not taken care of to recharge our 
aquifer and rainfall continues to decline.  
A: Salting of the water in wells, people will have to get by with less, rising cost of water and 
goods/services.   
 
5. What percentage of our food is imported in? 
A: Around 90% 
 
6. Name the two ways that water enters the forest: 
A: Rainfall and cloud drift through the leaves 
 
7. What percentage of the water that comes to us is caught by the forest as “cloud drip”? 
A: 30-50% 
 
8. Name two animals that are big threats to our forests? 
A: Goats, pigs 
 
9. What invasive weed uses 25% more water than the average native forest plant? 
A: Strawberry guava 
 
10. Write a short paragraph describing how you are connected to your local watersheds and 
how the forests in your watershed impact your daily life.   
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Rain Follows the Forest Video Questions: STUDENT 
HANDOUT 

Answer these questions for 1 point each: 

1. How much of Hawai‘i’s forest has been lost in the last 200 years? 

______________________________________________________________ 

 

2. True or False: A century long trend of decreasing rainfall has slowed down.  

______________________________________________________________ 

 

3. What is the name of the economic and environmental zone that could make up one or more 
watersheds?  

____________________________________________________________________________________ 

 

4.  Name two things that can happen if our watersheds are not taken care of to recharge our aquifer and 
rainfall continues to decline.  

_________________________________________________________________________ 

_________________________________________________________________________ 

 

5. What percentage of our food is imported? _______________________________________ 

 

6. Name the two ways that water enters the forest: 

________________________________ 

________________________________ 

 

7. What percentage of the water that comes to us is caught by the forest as “cloud drip”?  

________________________________ 
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8. Name two animals that are big threats to our forests? 

_________________________________                       _______________________________ 

 

9. What invasive weed uses 25% more water than the average native forest plant? 

__________________________________________________________________ 

 

10. Write a short paragraph describing how you are connected to your local watersheds and how the 
forests in your watershed impact your daily life.   

____________________________________________________________________________________ 

 

____________________________________________________________________________________ 

 

____________________________________________________________________________________ 

 

____________________________________________________________________________________ 

 

____________________________________________________________________________________ 

 

____________________________________________________________________________________ 

 

____________________________________________________________________________________ 

 

____________________________________________________________________________________ 

 

____________________________________________________________________________________ 

 

____________________________________________________________________________________ 

 

____________________________________________________________________________________ 
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Map source: East Maui Watershed Partnership 

Photo credit: San Bernadino County 
GIS Dept, 2012. 
http://gis.sbcounty.gov/ 

 

Student Directions for Creating your own Watershed Partnership 

PART 1. Getting to know your Map 

A. What is a GIS? 

GIS stands for Geographic Information Systems. GIS is a 
complex tool that brings in layers of data to see if there are 
patterns and relationships that connect different locations.  

GIS is a powerful tool that can be used professionals, 
students and just about anyone in between. Natural 
resource managers use GIS on a daily basis to track their 
conservation issues and report on how they are doing at 
protecting our natural environment.  

In this GIS map on the right, land managers created a data 
to show where native vegetation still existed on the island, 
in order to prioritize its protection from invasive species.  

 

Why is GIS useful? 
The function of a GIS is to capture, store, and analyze location data to 
visually represent the real world. A useful GIS can help natural resource 
managers to layer information and data on top of each other to learn the 
bigger picture for a single location, instead of looking at just one piece of 
information. Using a GIS can be as simple as finding a location on a map, 
or it can go beyond descriptions to help us investigate and understand 
why things are where they are (sometimes called spatial patterns), the 
impacts these patterns have on our life and land, and to discover potential 
future geographic patterns. 
 

GIS Layers 
Data analyzed in a GIS is represented by LAYERS like the diagram at the 
right. Each layer is stacked on top of each other to show interactions in the 
real world. Having a variety of data sources and layering them to answer 
questions is at the heart of what makes a GIS such a powerful decision-
making tool. 
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In this diagram we start with a base GIS layer: Elevation. Then we add on top of it Land Use 
types, then parcels (which are land ownership boundaries), streets and other political 
boundaries.  Then a land manager could look at a single point on the map, going down through 
all the layers and pull information from each layer at that single point to better understand what 
is happening at that particular site. Often times a GIS is used to help answer a question.  

In this example at left, the question we 
wanted to answer with the GIS was:  

“Where are accessible protected areas 
on Maui near water sources?”  

We added data layers to our map which 
could help us answer this question.  

1st layer: We started by adding in a GIS 
dataset that shows the Elevation of Maui 
– this is our base layer. 

2nd Layer: Then we add in a Roads 
dataset, to show how we can get there. 

3rd layer: Then we added a layer of Watershed Partnership boundaries, to show the protected 
areas.  

4th layer: Finally we add in where are streams are – these are our water sources. 

Using GIS tools, we were then able to determine where all of these layers overlapped to find the 
answer to our question: (1) an accessible area that (2) is also protected lands and (3) near a 
water source.  

In this exercise you will be reviewing available GIS data to help you create a protected 
Watershed Partnership area of your own. You will look at areas where native ecosystems already 
exist and other layers to help you figure out a boundary for a protected area, including threats 
and nearby protected areas that you may want to include as well. We will guide you through this 
process, using ArcGIS online maps! 

 

 

 

 

Photo credit: Sarah Bryan 
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Photo credit: Sarah Bryan 
 

Photo credit: Sarah Bryan 
 

B. SAVING AN EDITABLE MAP 

1. Sign in to your ArcGIS online account (www.arcgis.com ).  
2. In the upper right hand corner in the search 
box, type in “Management Strategies” and 
search for “MAPS.” 
3. In the results, find the map titled 
“Management Strategies - Your Watershed 
Partnership” - under the thumbnail, click on 
the small blue arrow that says “open” and 
choose “Open in Map Viewer.” 
4. Immediately find the pulldown on the SAVE 
button and choose “SAVE AS”. 
 a) Under title – erase what is there and 

enter in “Watershed Partnership_[YourNameHere]” 
 b) Add a tag for your name by clicking on the section that says “Add tag(s)” and type in 

your first and last name and hit enter 
 c) Under SAVE IN folder, use the dropdown box and save it in the default folder. Note – if 

there is only 1 folder available – just keep it as is 
 d) Then click SAVE Map – this will save any changes you make to the map under your 

name! 
 

C. REVIEWING THE DATA 

The contents pane on the left hand side includes many 
GIS layers that are available to help you find the best 
location for your new Watershed Partnership. The focus 
of this project is Maui Nui; therefore, you can create a 
watershed partnership anywhere on the islands of Maui, 
Moloka’i, Lana’i or Kaho’olawe.  

Here are the requirements. We will walk you through 
how to find these items in the following directions: 
1) Your Watershed Partnership area must be within 1 mile of a road. 
2) The area must be at least 5,000 acres in size.  
3) The area must protect native ecosystems found within the layer called “Current Native 
Ecosystems TNC Maui Nui” or the layer called “Historical Native Ecosystems TNC Maui Nui.” 
4) Typically a Watershed Partnership area protects an aquifer. If your area does not have an 
aquifer that is ok but you need to justify why you are locating your partnership there.  

http://www.arcgis.com/
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Photo credit: Sarah Bryan 
 

Spend some time turning on datasets found in the Contents panel and then viewing how they look 
in the Legend.  
To turn ON a layer – simply check the box next to it in the Contents panel. 
 
To view any categories for a layer, click on the Legend button at the top.  
 

In this example – we 
turned on the DLNR 
Aquifers polygon and 
it will be viewed as a blue polygon in our map (as shown by our legend).  

It may be good to turn off layers after you view them in order to better see 
layers beneath.  

PART 2. Your Priorities 

DECIDING ON YOUR PRIORITIES 
1. When we think about how we would want to manage a watershed partnership area, there are 
three things to consider: 
a) Places that we need to protect – this is our #1 priority 
b) Threats that we want to prevent 
c) Any existing infrastructure that could be helpful for our management strategy 
 

Knowing that these are our priorities, let’s take them 1 at a time to narrow down the area for our 
watershed partnership. We will be filing in notes into the attached “Priorities Table.” In each 
column of the Priorities Table you will write in information you decide by looking at the GIS data. 
Leave the column titled “Ranking” for the very end. 

A. Places to Protect 
Turn on the “Current Native Ecosystems TNC 
Maui Nui” layer – this layer shows us where 
native ecosystems currently exist in the 
islands.  
You can see that this already limits our area 
to mostly upland slopes of the islands.  

But you may also be interested in restoring 
an area that does not currently have native 
ecosystems.  

Photos credit: Sarah Bryan 
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Photo credit: Sarah Bryan 
 

Turn on the Historical Hawaiian Ecosystems Layer. This shows you what USED to be here, based 
on the best available information we have about the past forests and wetlands.  

With both the Historical and the Current Hawaiian 
Ecosystems layers turned on – click on the three 
blue dots under the historical ecosystems layer – 
then use the Transparency slider bar to go back 
and forth to see the change that has happened 
between these two time frames.  

2. Look at the Legend – which of these ecosystem 
types seem the most important to you or interests 
you? Pick only one ecosystem type. Fill this 
information in on your “Priorities Table.” Also decide 
if you would want to protect current areas or attempt to restore historical areas. Remember to 
not fill in the ranking column yet.  

Next turn ON the DLNR Aquifers polygon. Now you can see the boundaries of these aquifers. This 
could provide a good boundary for your watershed partnership. You can include 1 or several 
aquifers in your protected area. 

3. Looking at the priority ecosystems – which aquifers overlap with the ecosystem that you liked 
the most? Click on the aquifer to find out the name or names and enter this information in the 
Priorities Table. (Hint: Use the “System” name in the pop up window).  Then turn off this layer in 
your map.  

Now you should have also narrowed down your choices by selecting an island that you want to 
focus on from now on.  

Next turn ON the threatened and endangered plants layer. Look at the Legend – this is not a 
points layer of individual plants but polygons that show concentrations of rare species.  

On your island – where is there a medium to very high concentration of rare and endangered 
plants? Does this overlap with the Current or historical Hawaiian Ecosystems layer or where 
there are aquifers? 

If it does, this could be a great place to start! If not, decide what you think is more important – 
an abundance of rare species or healthy native ecosystems. You may not always get both and 
there is no wrong answer. 
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4. Decide which level of concentration of threatened and endangered species (low, very high 
etc.) you will be using and fill this information in on your Priorities Table. Then turn off this layer 
in your contents pane. 

5. Next turn on the streams layer – do any of the streams flow through your area? Which 
streams? Click on the stream to find out the name and enter the stream names in your Priorities 
Table, under column #2. Then turn off this layer in your map. 

6. Finally there may be important cultural sites in your watershed area. We don’t have specific 
data on cultural site locations, but you could learn about cultural history based on the ‘Ahupua’a 
that you are in.  

Turn ON the ‘Ahupua’a layer in your map and find the various ‘Ahupua’a that would overlap any 
areas that you are interested in. Click on each one to get the name and enter the name in your 
Priorities Table. Then turn this layer off in your map. 

7. Zoom in to the area that you are focusing on at the moment and create a Bookmark by clicking 
on the bookmarks tool in the upper toolbar and choosing “Add Bookmark” – call it “To Protect”. 
This way we can easily zoom back to this area later. 

8. Uncheck all the layers in your map.  

B. Threats to your watershed area 
Unfortunately there is not a lot of public GIS data that shows the locations of “threats” to our 
native ecosystems because many of them are being managed by private organizations – like 
watershed partnerships or the invasive species committees. However we do have a couple of 
layers which could be helpful for you to think about when you are looking for areas that might 
need more protection. 
 

Turn ON the “Fire Risk Areas” layer. These are areas that have various levels of “risk” of wildfires 
burning the area. Wildfire is just one threat that can destroy a watershed area but you don’t 
have to pick an area that has high level of risk. Maybe you want an area that has a low level of 
risk, but it’s something you need to consider when picking your area. 

9. Decide on what level of Fire Risk you would like to have for your watershed area and write this 
in your Priorities Table.  

10. Zoom to the areas where your Fire Risks are and make a new Bookmark called “Threats.” 
Then turn OFF the fire risk areas and fill in your Priorities table with the risk level that you are 
going to focus on.  
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C. Existing Infrastructure 
11. Turn ON the Reserves layer – these are areas that are already being protected by either a 
state or federal agency. Including existing reserves in your watershed area could be a good 
strategy to provide for an already stable, nearby ecosystem, especially if you are attempting to 
restore an area.  
 
12. Are there any current reserve areas that could be included in your watershed area? If so, 
click on them to find out more information about these Reserves. In your Priorities table write 
the name of the reserves and who manages. If you do not want to include any reserves, simply 
write – “not including” in the table. Then turn off the Reserves layer. 

13. Finally one of the requirements of your watershed area is that is must be within 1 mile of a 
road. Turn ON the roads layer in your map. Also TURN ON the 1 Mile Road Buffer layer – this will 
show you the distance from these roads.  

Find a road that could help your workers get to your protected area. Click on the road and write 
the Road Name in the Priorities Table. Roads can also help visitors (hikers, hunters etc.) get to 
your watershed partnership, so decide if you want your area to be open to the public or more 
closed and protected. Picking an area near a lot of roads could make your area more accessible 
to the public.  

14. Zoom out so you can see all of the existing infrastructure – reserves and roads –  that you 
would include in your watershed area and then create a new bookmark called  “Infrastructure.” 

Now you should have gone through all of the layers in the map and made some decisions about 
things that are important to you. All of this will be indicated in your Priorities Table. 

15. Look through your Priorities table and decide which layers are the most important to you. In 
the Ranking column, rank each row from 1-8 with #1 being the most important thing to consider 
when you are thinking about your watershed area. (Remember that you need to include area 
from the Current or Historical Native Ecosystems layer in your final watershed area, so one of 
those layers should be #1, 2 or 3 in your rankings).  

D. FINDING OVERLAP IN YOUR LAYERS 
Special Tip: When you have several layers turned on in your map, some of your layers may be 
overlapping. When you click on an area and see the pop-up, you may not see the layer 
information that you were looking for at first. This is because the pop-up has to show ALL of the 
layer information at that single point where you clicked, down through every layer that is turned 
on. To fix this, either only turn on one layer at a time, or in the pop-up window, there is a small 
arrow that points to the right – click through to find the layer you are wanting information on. 
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Photos credit: Sarah Bryan 
 

This arrow scrolls through all the layers that are turned on and give you information for that 
location for each layer.  
1. Review your Priorities table – focusing at your top three priorities. In this part of the exercise 
you are going to go through your priorities and find an area on your map that includes the 
majority of them – to make this your new Watershed Partnership area! However, what you 
THINK was important in your initial ranking may not happen in real life, so you need to be able to 
be flexible, make new priorities if needed, but also be able to justify why you changed your mind. 
Use the data in the map to help you in the next steps. 
 

We are going to use a tool in ArcGIS online to find the overlap of your top 3 priorities from your 
Priority Table. However we need to do a bit more research before we can use the GIS tool.  

1.  Turn on the layer which is your #1 priority. Hover over the layer name in the Contents 
pane and click on the “Show Table” button.  

2. Find the column in the online table that holds the information that you wrote in column 2 of 
your Priorities Table. So for each Layer, you are looking for the priority category type that you 
wrote down in your priorities table inside the online table. Once you find it, you will write down 
the name of the Column in the online table where that category type was found. See the 
example here: 

From the Priorities Table – column #2:   Matches the Online Table Column 

 

For example – On the left here, in our written Priorities Table example at the top, in the Priority 
Category Type column we wrote in “Montane Mesic” so we need to look for this wording in a 
column in the online table. In the online table (shown here on the right) for the current Hawaiian 
Ecosystems Layer, the column that holds those category types is called “Community.” So we 
would write down “Community” in our priorities table in the Online Column Name column. 

3. For your top 3 priorities, open the online table for each layer and determine which column 
matches the categories in column #2 in your Priority table. Enter that online column name into 
the last column of your Priority Table, just like in the first example row. Make sure to copy it 
EXACTLY as you see it in the online column name – if there are spaces or underscores, make sure 
to include that! Do this for your top 3 priorities.  
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4. Now we are able to do some analysis! Let’s find where your top 3 priorities exist all in the 
same location – this will be the basis of your new watershed partnership! 

Click on the Analysis button in the main menu.  

5. Here are the priorities we are going to use as an example in the next steps. You will have your 
own priorities so use what you have written down in your Priorities table as a guide to help you 
complete these steps. You do not need the justification at this time. You will need to use some 
common sense to complete the next steps on your own as well – we will not be able to tell you 
every possible combination of your data that you might find. 

Example Priorities: 
  Layer Priority Category Type Ranking Online Column Name 
Current Native 
Ecosystems 

Montane Mesic Forest 
& Shrubland 

#1 Community 

Fire Risk Areas High Risk #2 Risk_Rating 
Threatened & 
endangered Plants 

Very High 
Concentration 

#3 Density 

 

6. In the Analysis window that opens up, click on “Find Locations” and then “Derive New 
Locations.”  

7. In this step we are going to build a “Query.” A Query is basically a question. In our example we 
want to know where in our current native ecosystems layer there is a Community type called 
Montane Mesic Forest & Shrubland. 

In our Analysis window, click on the Green “Add Expression” box. This will open the Query dialog 
box. 

8. Here are the steps to build your first query: 
A) Use the pulldown to pick your first (#1) priority layer name.  
B) Keep the next pulldown as “Where (Attribute Query)” 
C) Use the next pulldown to select the online column name you wrote down. (Ex. “Community”) 
D) Keep the word “IS” in the next pulldown 
E) Click on the “Unique” button then use the pulldown to select the priority category type 
you wanted. (Ex. Montane Mesic)  
F) Then you would click ADD to add this query to your list.  
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Here is our query for our example of the first priority: Our current native ecosystems where the 
Community type is Montane Mesic Forest & Shrubland. We are asking the program to find all the 
locations in the data layer where the community type is montane mesic forest and shrubland 
and select only those areas.  

 
 
9. Change the Results Name to something that makes sense – make sure to add your initials to 
the end of the name – (ex. MontaneMesicAreas_SMB) 
 

10. Zoom the map to the island you are focusing on and click Run Analysis! This will clip out only 
the areas you are interested in for your island! 

11. Now turn off your original #1 priority layer (the not clipped version) and you should be able 
to see your newly clipped priority area. 

12. Next let’s create a Query for our #2 priority. Click on the Analysis button again, and “Find 
Locations<Derive New Locations.” Then click on the Green Add Expression button again to add in 
your #2 Priority query statements using the pulldowns.  

Here is our example query to find where Fire Risk has a Risk Rating of High. 

 

 

 

 

13. Change the result layer name and make sure to add in your initials:  (Ex. HighFireRisk_SMB), 
make sure you are still zoomed to the island of your choice and then click Run Analysis.  

 

 

Photo credit: Sarah Bryan 
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Photo credit: Sarah Bryan 
 

14. Use these steps to complete your final #3 priority Query using the Analysis<Find 
Locations<Derive New Locations tool – our example looked like this: 

Where Threatened and Endangered plant have a density of Very High Concentration.  

You should now have three new layers in your map that show your priority areas, based on the 
queries you just set up! Update the symbology of the three new layers so you can easily see 
which one is which – to do this hover over each one and click on the Change Style button and 
pick colors for the background or outlines that you can see easily.  

Here is how our map turned out:  
Red areas are high Fire Risk.  
Blue areas are Montane Mesic communities. 
Yellow outlined areas are Very High 
Concentrations of Threatened & Endangered 
species.  
Zooming around I can see that none of my 
montane mesic or my T&E species areas are in 
High Fire Risk zones. So while we were 
concerned with our priority #2 – it may not be 
as important.  

 

However we do have areas that have both our priority #1 and priority #3 – shown circled here in 
white. This is a great place to start for our watershed partnership areas. We are going to use the 
South Maui circled area for our example going forward! 

15. Check out your results and see if your queries show an obvious area to focus on. If not, that’s 
ok too – just make decisions about if you need to find additional priorities to include that would 
make sense. If you need to run more queries on lower priorities (#4-8) do that now to help you 
make your final decisions. 

16. Finally we need to make sure that we are covering all of the requirements in the directions:  
1) Your Watershed Partnership area must be within 1 mile of a road. 
2) The area must be at least 5,000 acres in size.  
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3) The area must protect native ecosystems found within the layer called “Current Native 
Ecosystems TNC Maui Nui” or the layer called “Historical Native Ecosystems TNC Maui 
Nui.” 
4) Typically a Watershed Partnership area protects an aquifer. If your area does not have 
an aquifer that is ok but you need to justify why you are locating your partnership there.  

 

Let’s satisfy #1 here – we have already created a 1 mile road buffer for you because the tool can 
take a long time to calculate. Turn on the 1 mile Road Buffer Layer.  

17. Review your map and make sure that at least some of your areas come close to this 1 mile 
buffer. You can draw your watershed partnership area to touch this 1 mile buffer in the next 
steps.  

18. #2 in our requirements list here we can satisfy when we draw the boundaries. #3 you should 
have done during your priority areas listing. And to view which aquifer your area is protecting, 
simply turn on the Aquifer layer in your map and click on the aquifer to get the name. 

 

PART 3. Creating your Watershed Partnership Area 

Now that we have our priority areas we need to draw the actual Partnership outline. We know 
that we need to include at least 5,000 acres in our partnership so let’s use 
our measure tool to get a visual assessment of how many acres that 
would be. 
1. Click on the Measure tool. Change the Sq. Miles unit to “Acres.”  
2.  Make sure you are using the first polygon measure tool 
3. Then simply start clicking on your map in a polygon shape to start to 
estimate a boundary for your partnership. Remember that you need AT LEAST 5,000 acres but 
you can also have more! Double click to end the polygon size. Play around with the location and 
size of your partnership using this tool to get a good visual estimate of approximately how big 
you will need to draw your polygon to include: the 1 mile buffer of the road, and your top 
priority areas. To stop measuring, click the Measure tool again.  
 
4. Now that you have a visual estimate of how big 5,000 acres is, let’s create the actual 
boundary.  
 
5. Zoom into your chosen area on the map. Click on the “Add” button and choose “Add Map 
Notes.” Change the Name to be “[YourInitials]_Watershed Partnership” and keep the template as 
“Map Notes.” 
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6. A new window will open called “Add Features.” Scroll down and click on “Freehand Area.” 
Holding down the mouse key drag a polygon roughly the size you want – making sure to include 
all the areas you need to for your project. To finish the shape, simply let go of the mouse button.  
 
If you make a mistake, click delete when the new box comes up and start again. 
 
7. To save your Watershed Area – update 
the title, write a short description (you may 
want to enter in information from your 
priorities table here about your top three – 
see the example here) and then click Close. 
Click somewhere else in your map and you 
can see your new polygon. 
 
8. Click on the Edit button in the top menu 
to turn off the edit function. 
 
If you need to recreate your watershed boundary – simply click on the Edit button again and 
create a new one. 
 
9. To complete this exercise, finish the “Final Watershed Outputs” on the last pages of the 
Priorities Table Sheets and turn this in for a grade. 
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YOUR NAME:  
LAYER PRIORITY 

CATEGORY 
TYPE 

JUSTIFICATION Ranking Online 
Column 
Name 

Example: Current Native 
Ecosystems TNC Maui Nui 

Example: Montane Mesic areas There were not a lot of Montane mesic areas so it 
seems like a good idea to protect these areas. 

#4 Community 

Native Species and Aquifers  
Native Ecosystems (TNC 
Layers – Current and 
Historical) 

Which Ecosystem Types?  
 
 
 

Protecting Current areas or restoring 
historical ones? 

  

Aquifers Which Aquifers? (Use the 
System Name) 
 
 

   

Threatened and 
Endangered Plants 

Which Concentration? 
 
 
 

   

Streams Stream Names? 
 
 
 
 

   

‘Ahupua’a Which ones? 
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LAYER PRIORITY 
CATEGORY 

TYPE 

JUSTIFICATION Ranking Online 
Column 
Name 

Watershed Threats 
Fire Risk Areas Which Risk Level? 

 
 
 

   

Existing Infrastructure 
Reserves Name of Reserve and Who 

manages? 
 
 
 
 

   

Road Name of Road you will use 
to access your reserve? 
 
 
 

   

Final Watershed Boundary Outputs:   
1. What were your top 3 priorities? (3 pts) 

 a) 

 b) 

 c) 
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2. Using the Measure tool, what was the final acreage of your Watershed Partnership area (in acres)? _____________________________ (1pt) 

3. What is the name of the access road you will be using for your crew to get into your Watershed Partnership area (the one that is within your 1 
mile buffer zone?) (1pt)___________________________________ 

4. What is the name of the aquifer that sits under your Watershed Partnership area? (1pt) __________________________________________ 

5. Write 2 paragraphs describing your justification for the location of your watershed partnership. Use the table above and the data 
on your map to help you. Where did you draw your watershed area? Why did you draw it there? Which of your priorities were 
included? Was there anything that surprised you about the location you chose in the end – was it different than what you thought in 
the beginning? Why or why not? (6pts)  

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 
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____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________ 
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Instructor Directions: Materials & Setup 

For homework PRIOR to this day:  
Students should watch the “Invasive Species” videos found at the link here and answer the 
questions in the quiz sheet provided. 
http://stemworkshawaii.org/stemworks-watershed-curriculum-video-playlist/  

 
Give to Each Student:  
1) Video Quiz Sheet (as prior homework) 
2) Student Directions for Invasive Species Manager Position 
3) Student Invasive Species Information Sheets 
4) Student Priority Actions Table 
5) Assigned Unique ArcGIS Online Organization Account Student Login (set to PUBLISHER level) 

 
Teacher Instructions:  
Class period 1: 
1) Divide the class into groups of four to five students. Explain that each student group is a 

management team in charge of controlling invasive plants within the rain forest areas of 
the East Maui Watershed Partnership.  

2) Give the students all three handouts. They should start with the “Student Directions for 
Invasive Species Manager Position” handout. This sheet will instruct students how to use 
the other documents. 

• The Priority Actions Table would probably be easiest if it was printed out so they 
can erase and make changes. The other documents may be read digitally if 
preferred.  

3) Students will be using ArcGIS online to make and review maps and data for this assignment. As 
this is a group assignment, make sure that all students get a turn to do some of the analysis. 
They can save their map under one of the student logins and return to it later, if need be.  

 

Potential Follow-up Journal Ideas    
• All resource managers need to set priorities for their work. Was this an easy or 
difficult task for your group? Why? 
• Who should decide management priorities for invasive plants? Why? 
• What are the pros and cons of focusing management efforts on one species, such 
as miconia, that poses a huge threat and paying less attention to others? 
 

http://stemworkshawaii.org/stemworks-watershed-curriculum-video-playlist/


 

www.stemworkshawai i.org   PG 122  

 

MODULE 4: INVASIVE SPECIES 

 
Additional activity: 
Have students make a video or brochure to tell local community members about what 
they have learned about invasive species. Here is a helpful website with a similar 
activity: http://learning.blogs.nytimes.com/2005/07/26/alien-invasions/?_r=0   
 
Assessment Tools    
• Group participation  
• Student Priority Actions Table - Answer Guide for Teacher 
• Journal entries (if used) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://learning.blogs.nytimes.com/2005/07/26/alien-invasions/?_r=0
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Student Quiz - ANSWER KEY 
Go to http://stemworkshawaii.org/stemworks-watershed-curriculum-video-
playlist/  
Watch all four of the videos listed under INVASIVE SPECIES and answer these questions: 
 
Video 1: The threat of invasive species - Jennifer Klos 
1) Where did the invasive plant, Kudzu, originate? (1pt) 
Answer: East Asia 
 
2) Why was Kudzu invasive in the Southeastern US but not in its native land? (1pt) 
Answer: because Kudzu had predators (various insects) that ate it there that did not live in the 
US 
 
3) How are pythons causing significant reductions of food sources in Florida? (1pt) 
Answer: by successfully outcompeting top predators 
 
4) Name two limiting environmental factors that can help to prevent a species from becoming 
invasive? (1pt) 
Answers could be: natural geography, climate, food availability or the presence or absence of 
predators 
 
5) True or False: Invasive species are always introduced by humans. (1pt) 
Answer: False – wind, ocean currents, or climate shifts, etc. can introduce species. 
 

Video 2: Invasive species possibly biggest threat to Hawaii 
6) What invasive species is destroying property values? (1pt) 
Answer: Coqui frog 
 
7) What small animal is helping to control fireweed and recover rangeland on Hawai‘i island? 
(Hint: It is a type of Bio-control) (1pt) 
Answer: Caterpillars of the Fireweed moth 
 

Video 3: Battle Miconia 
8) Where is Miconia’s native land? (1pt) 
Answer: South and Central America 

http://stemworkshawaii.org/stemworks-watershed-curriculum-video-playlist/
http://stemworkshawaii.org/stemworks-watershed-curriculum-video-playlist/
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9) How many acres of the East Maui Watershed are currently infested with Miconia? (1pt) 
Answer: 10,000 
 
10) Invasive species, like Miconia, affect our native ecosystem’s ability to act like a 
___________ for the watershed. (1pt) 
Answer: Sponge 
 
11) Name two control strategies that the Maui invasive species committee uses to control 
Miconia. (1pt) 
Answers: Ground crews, helicopters, Dr. James Leary’s technology for paintball (Herbicide 
ballistic technology – HBT), GPS monitoring 
 
 

Video 4: [7.5 minute version] Invasion - Little Fire Ants in Hawai'i 
12) When were Little Fire Ants first found on the Big Island? (1pt) 
Answer: 1999 
 
13) In New Caledonia, Little Fire Ants make up what percentage of all insects? (1pt) 
Answer: 90% 
 
14) What U.S. state is so worried about pests coming in exports from Hawai‘i that they are 
considering banning products from Hawai‘i? (1pt) 
Answer: California 
 

Thought question 
Knowing now that invasive species can impact our native ecosystems and our agriculture, what 
are some ways that you can make a difference in preventing the spread of invasive species in 
Hawai‘i?  
 (6 pts) 

 
Answers should be thoughtful and can include ways such as washing or brushing your boots 
when you go hiking in the forest, not letting pets loose in the wild, planting native plants 
instead of bringing in plants from elsewhere as an ornamental, buy Coqui and LFA certified free 
plants, etc. 
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Invasive Species Day – Student Quiz Answer Sheet 

Go to http://stemworkshawaii.org/stemworks-watershed-curriculum-video-playlist/ . Watch all 
4 of these videos and answer these questions: 
 

Video 1: The threat of invasive species - Jennifer Klos 
1) Where did the invasive plant, Kudzu, originate? (1pt) 
Answer: 
______________________________________________________________________________ 
 

2) Why was Kudzu invasive in the Southeastern US but not in its native land? (1pt) 
Answer: 
______________________________________________________________________________ 
 

3) How are pythons causing significant reductions of food sources in Florida? (1pt) 
Answer: 
______________________________________________________________________________ 
 

4) Name two limiting environmental factors that can help to prevent a species from becoming 
invasive? (1pt) 
Answer: 
______________________________________________________________________________ 
 

5) True or False: Invasive species are always introduced by humans. (1pt) 
Answer: 
_________________________________________________________________________ 
 

Video 2: Invasive species possibly biggest threat to Hawaii 
6) What invasive species is destroying property values? (1pt) 
Answer: 
______________________________________________________________________________ 
 

7) What small animal is helping to control fireweed and recover rangeland on Hawai‘i island? 
(Hint: It is a type of Bio-control) (1pt) 
Answer: 
______________________________________________________________________________ 
 

Video 3: Battle Miconia 
8) Where is Miconia’s native land? (1pt) 

http://stemworkshawaii.org/stemworks-watershed-curriculum-video-playlist/
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Answer: 
______________________________________________________________________________ 
 

9) How many acres of the East Maui Watershed are currently infested with Miconia? (1pt) 
Answer: 
______________________________________________________________________________ 
 

10) Invasive species, like Miconia, affect our native ecosystem’s ability to act like a 
___________ for the watershed. (1pt) 
Answer: 
______________________________________________________________________________ 
 

11) Name two control strategies that the Maui invasive species committee uses to control 
Miconia. (1pt) 
Answer: ______________________________________________________________________________ 
 

Video 4: [7.5 minute version] Invasion - Little Fire Ants in Hawai'i 
12) When were Little Fire Ants found on the Big Island? (1pt) 
Answer: 
______________________________________________________________________________ 
 

13) In New Caledonia, Little Fire Ants make up what percentage of all insects? (1pt) 
Answer: 
______________________________________________________________________________ 
 

14) What U.S. state is so worried about pests coming in exports from Hawai‘i that they are 
considering banning products from Hawai‘i? (1pt) 
Answer: 
______________________________________________________________________________ 
 

Thought question 
Knowing now that invasive species can impact our native ecosystems and our agriculture, what are 
some ways that you can make a difference in preventing the spread of invasive species in Hawai‘i?  (6 
pts) 
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Map source: East Maui Watershed Partnership 

 
Student Directions for Invasive Species Manager Position 
You have been hired as an invasive species manager for the Maui Invasive Species committee. 
You and your field crew will be tasked with combating some of the worst species that we find on 
Maui Island, with a limited budget and limited number of field personnel to help you. Using the 
information given here, your team will recommend management strategies to help prevent the 
spread of these species into the Haleakala National Park, whose boundaries are nearby.  
 

This is a group exercise to be completed in class. 

 

PART 1: Using a Geographic Information System (GIS) to learn 
more about your project area 

A. What is a GIS? 

GIS stands for Geographic Information Systems. GIS is a 
complex tool that brings in layers of data to see if there 
are patterns and relationships that connect different 
locations.  

GIS is a powerful tool that can be used professionals, 
students and just about anyone in between. Natural 
resource managers use GIS on a daily basis to track their 
conservation issues and report on how they are doing at 
protecting our natural environment.  

In this GIS map on the right, land managers created a data 
to show where native vegetation still existed on the island, 
in order to prioritize its protection from invasive species.  

Why is GIS useful? 
The function of a GIS is to capture, store, and analyze location data to visually represent the real 
world. A useful GIS can help natural resource managers to layer information and data on top of 
each other to learn the bigger picture for a single location, instead of looking at just one piece of 
information. Using a GIS can be as simple as finding a location on a map, or it can go beyond 
descriptions to help us investigate and understand why things are where they are (sometimes 
called spatial patterns), the impacts these patterns have on our life and land, and to discover 
potential future geographic patterns. 
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GIS Layers 
Data analyzed in a GIS is represented by LAYERS like the diagram at 
the right. Each layer is stacked on top of each other to show 
interactions in the real world. Having a variety of data sources and 
layering them to answer questions is at the heart of what makes a 
GIS such a powerful decision-making tool. 
 

In this example (at right) we start with a base GIS layer: Elevation. 
Then we add on top of it Land Use types, then parcels (which are 
land ownership boundaries), streets and other political boundaries.  
Then a land manager could look at a single point on the map, going 
down through all the layers and pull information from each layer 
at that single point to better understand what is happening at 
that particular site.  Often times a GIS is used to help answer a 
question.  

In this example at left, the question we 
wanted to answer with the GIS was:  

“Where are accessible protected 
areas on Maui near water sources?”  

We added data layers to our map which 
could help us answer this question.  

1st layer: We started by adding in a GIS 
dataset that shows the Elevation of 
Maui – this is our base layer. 

2nd Layer: Then we add in a Roads 
dataset, to show how we can get there. 

3rd layer: Then we added a layer of 
Watershed Partnership boundaries, to show the protected areas.  

4th layer: Finally we add in where are streams are – these are our water sources. 
 

Using GIS tools, we were then able to determine where all of these layers overlapped to find the 
answer to our question: (1) an accessible area that (2) is also protected lands and (3) near a 
water source. 

 

Photo credit: Sarah Bryan 
 

Photo credit: San Bernadino County GIS 
Dept, 2012. http://gis.sbcounty.gov/ 
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B. Building a GIS Map to help you answer a question 
In this part of the exercise, we are going to guide you through the process of using a GIS map 
with datasets that you can layer to help you find the best management strategies for combating 
the invasive species. 
 

In your web browser, navigate to https://hi-doe.maps.arcgis.com/home/signin.html and then 
use the login that was given to you to login.  

Once you are logged in, in the top right 
corner, in the search box type in the 
word “invasive” and “search for maps.” 
Find the one called “East Maui 
Watershed Invasive Species Map” and 
click the small down arrow next to the 

“OPEN” link under the thumbnail picture and choose “Open in Map viewer.”  

Immediately find the pulldown on the SAVE button and choose “SAVE AS” 
 a) Under title – erase what is there and enter in “InvasiveSpecies_[YourNameHere]” 
 b) Add a tag for your name by clicking on the section that says “Add tag(s)” and type in 

your first and last name and hit enter 
 c) Under SAVE IN folder, use the dropdown box and save it in the default folder. Note – if 

there is only 1 folder available – just keep it as is.  
 d) Then click SAVE Map – this will save any changes you make to the map under your 

name! 
Once the map opens, click on the Legend button. As you can see there are two types of 
invasive plants that have data in this map – Miconia, and Gorse. Your points may be 
different colors. 

If you click back on the Contents button, you can also see that we have the following 
additional layer in our map which is not currently turned on (no check mark in the box): 

• EMWP Units: These are the designated management units of the East Maui 
Watershed Partnership. These are not formal ownership boundaries; they are simply 
polygons that the organization created to help organize their management strategy on 
the ground, so it can be useful for you to use as well! 
 

In this first part of the exercise, this map will help you to analyze the threat posed by these 
species and help to inform your decisions. We will create new layers in the map first to help you 
with your analysis, and then you will fill in your Priority Actions Table.  

https://hi-doe.maps.arcgis.com/home/signin.html
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First review page 1 of the “Invasive Species Information Sheet” – making sure you understand 
the difference between Core and Periphery and the different management approaches. 

Setting up the data 
1. Use the “+” sign to zoom in to just the Gorse (the blue dots). 
2. Turn ON the EMWP Units layer so you can see their management units. 
3. Now we are going to try to find the “core” area versus the “periphery.”  
Under the Gorse layer, click on the “change style” button – the one with the 3 shapes.  
4. Under #1 – use the pull-down to choose “Mat” – this is the number of “mature” plants found 
at that point location (each point could have more than 1 plant and we need to see where there 
are “hot spots!”) 

Under #2 – Select “Heat Map”- this will show us our “hot” spots – where there are large 
concentrations of mature Gorse plants. 

Then Click Done.  

 5. Take a look at your map – the “hot” areas will be white or yellow – these are our “core” areas 
of infestation. The Blue and red areas are the “periphery.” Because it is difficult to get the online 
program to create these areas for you, we have done this so that you can be more exact! 
6. Click on the ADD button and choose “search for layers.” Make sure you are searching IN: My 
Organization and in the Find box – type Gorse. In the results that come up, click the ADD button 
next to the Gorse Core and Gorse Periphery Layers. This will add two new layers to your map! 
7. The program automatically colors both layers blue, so let’s re-color them to tell them apart. 

Hover over one of the Gorse layers and click on the Change Style button.  Keep #1 the 
same, and under #2, click on the Options button. Then click on the blue box next to the word 
Symbol to change the color, outline and other symbology. For the Gorse Core layer – change the 
FILL to be RED. For the Gorse Periphery layer, change the fill to be Yellow.  

8. Now we need to determine how many plants are in the core and periphery so you can make 
management decisions. Hover over the Gorse points layer (not the core or periphery – just the 
Gorse points layer) and then click on the ANALYSIS button.  

• Choose Find locations<Find Existing Locations. 
• For #1 – keep as the default – Gorse 
• For #2 – scroll down and click on the green “Add Expression” button.  
• Using the pulldown in the second box, change the “Where Attrib…” to be 

“Intersects.” 
• Change the next pulldown to say Gorse Core 
• Click Add – you will see the expression gets added into the box.  
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Using this “Expression” the program will find all of the Gorse points that Intersect (or are 
included in) the Core area. 

• For #3 – change the resulting name to be “Gorse Core Points” 

• Uncheck the box that says  
• Then Click Run Analysis 

 

9. Repeat step 8 here – again starting with the Gorse Points layer and this time, make the 
expression to say “Gorse” Intersects “Gorse Periphery” – name the new output file “Gorse 
Periphery Points,” uncheck the box to “use current map extent” and run the analysis. 

Your results should create two new layers – Gorse Core Points and Gorse Periphery Points. 
Basically you have separated the Gorse points based on their geography or location either inside 
or outside (periphery) of the core. 

Feel free to change the symbology on these to tell them apart in your map. For each layer, 
simply hover over the layer name, click on the Change Style button.           Keep #1 the same, and 
under #2, click on the Options button. Then click on the dot next to the word Symbol to change 
the color, outline and other symbology. 

10. We have also created a core and periphery area for you for Miconia so we need to add those 
to the map as well. Click on the ADD button and choose “search for layers.” Make sure you are 
searching IN: My Organization and in the Find box – type Miconia. In the results that come up, 
click the ADD button next to the Miconia Core and Miconia Periphery Layers. This will add two 
new layers to your map! 

11. Next you will run this Core/Periphery point analysis for Miconia as well, just like you did in 
step #8. Starting with the Miconia points layer, hover over the layer name and click Analysis – 
then  

• Choose Find locations<Find Existing Locations. 
• For #1 – keep as the default – Miconia 
• For #2 – scroll down and click on the green “Add Expression” button.  
• Using the pulldown in the second box, change the “Where Attrib…” to be “Intersects.” 
• Change the next pulldown to say Miconia Core 
• Click Add – you will see the expression gets added into the box.  

Using this “Expression” the program will find all of the Miconia points that Intersect (or are 
included in) the Core area. 

• For #3 – change the resulting name to be “Miconia Core Points” 

• Uncheck the box that says  
• Then Click Run Analysis 
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12. Repeat step 11 and run the analysis for the Miconia in periphery areas. Make sure to change 
the name for the new output file in #3 to “Miconia Periphery Points,” uncheck the box to “use 
current map extent” and run the analysis. 

 Your results should create two new layers – Miconia Core Points and Miconia Periphery Points. 
Change the symbology (color) of the points to be able to tell them apart. 

13. Finally add in the core and periphery points for Ginger, which we have completed for you. To 
add in these layers, click on the ADD button and choose “search for layers.” Make sure you are 
searching IN: My Organization and in the Find box – type Ginger. In the results that come up, 
click the ADD button next to the Ginger Pts Core and Ginger Pts Periphery Layers. This will add 
two new layers to your map! Change the symbology so you can tell them apart. 

Now in your map you should have core and periphery points for three species – Miconia, Gorse 
and Ginger.  

14. You also still have the Gorse Core and Gorse Periphery polygon layers in there – let’s remove 
them so we don’t get confused later. Hover over each of those layers and click on the 3 blue dots 
– then choose remove. (Make sure you are not removing the Gorse Core Points or Gorse 
Periphery Points layers – we still need those). 

 

Reading the data 
1. We need to be able to make decisions about how much time and money we will spend on 
each species. To do this we need to know how many plants are in each core and periphery area. 
At this time, get out the Student Priority Actions Table. You will be asked to fill in the number of 
plants in the core and periphery and record this number in the first column of the table. This will 
help you to make decisions later.  
2. To find out how many plants are in each area, hover over a plants points core or periphery 

layer and click on the Table button.  

3. In the top left corner of the table 
that opens, you will see two numbers. 
These represent the number of 
records (or rows) in your table (first 
number) and how many are selected 
(second number). The first number 
also indicates how many plants are in 

this dataset. In this example – Gorse Core Pts, there are 113 Gorse plants in the core area.  
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Open up each table for each core and periphery points dataset and record how many plants are 
in each – in the corresponding box on your Student Priority Actions Table – in the first column. 

4. Next turn on the layer (check the box next to the layer name) called Threatened and 
Endangered Plants. This is an area that we would want to protect – keeping most if not all 
invasive species out of these areas. Click on the Legend button and notice which color has a 
“very high” and “high” concentration of threatened and endangered species. These areas will be 
our top priority to protect. Feel free to zoom around the map to see where these areas are – 
turn on all of your invasive species points so you can see which plants could be a problem. 

For the final part of the exercise, you will use the maps and data you created to make 
management decisions. You will also need to research quickly the threats posed by these species 
to help you rationalize WHY you are choosing some work over others. Here are some internet 
sources for the 3 species: 

Miconia:  
http://dlnr.hawaii.gov/hisc/info/invasive-species-profiles/miconia/  
http://www.ctahr.hawaii.edu/invweed/WeedsHI/W_Miconia_calvescens.pdf  
Gorse: 
http://dlnr.hawaii.gov/hisc/info/invasive-species-profiles/gorse/  
http://www.ctahr.hawaii.edu/invweed/WeedsHI/W_Ulex_europaeus.pdf  
Kahili Ginger:  
http://www.reportapest.org/pestlist/hedgar.htm 
https://themolokaidispatch.com/beautiful-and-dangerous/  
 

 

 

 

 

 

 

 

 

http://dlnr.hawaii.gov/hisc/info/invasive-species-profiles/miconia/
http://www.ctahr.hawaii.edu/invweed/WeedsHI/W_Miconia_calvescens.pdf
http://dlnr.hawaii.gov/hisc/info/invasive-species-profiles/gorse/
http://www.ctahr.hawaii.edu/invweed/WeedsHI/W_Ulex_europaeus.pdf
http://www.reportapest.org/pestlist/hedgar.htm
https://themolokaidispatch.com/beautiful-and-dangerous/
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C. Final Directions and tips: Making decisions using the data 

For this part of the assignment you will need to refer back to your “Invasive Species Information 
Sheet.”  

Starting on page 2, use the information in the map and the information provided in this sheet 
to determine which species you and your crew will work on removing and what management 
approach you will use. Then record this information on your Priority Actions Table. 

Note: you have a limited budget and therefore may not be able to remove all the plants that you 
wish. Use the map to prioritize particular species in core or periphery areas. There are no wrong 
answers – but you do have to justify your choice in the final column of the Priority Actions Table. 

• Turn on a layer, hover over the name and click on the 3 blue dots – then choose “Zoom 
to layer” this will show you all of the points in that layer in one zoom! 

• Start with one species at a time – look at the endangered species layer as well and see 
which areas (core or periphery) might be impacting the most. 

• You need to decide 4 things for each row: 
1) Management Approach, location (core vs periphery) & # of hours it 
will take 

o If you will focus on the core or periphery – and then if so, which management 
approach you will chose PREVENTION, ELIMINATION, SUPPRESSION AND 
CONTAINMENT within that core or periphery. Write this down in the second 
column of your Priority Actions table. If you choose to not do any management 
approach for that species you must indicate WHY in the last column in order to 
get points. 

o Then determine how many plants are in that core or periphery – from the first 
column of your priority actions table. 
 

2) Number of Crew and Cost of crew 

o Using that information – say you choose elimination in the core for Miconia 
(total of 458 plants) – refer back to the Invasive species information sheet and 
determine how many hours it would take your crew to eliminate Miconia – in 
this case it would take 152 total hours. Write this number in the first column.  
 First calculate at the rate of $12 an hour, how much it will cost you in 

person time 
 Then decide how many crew members you would want to work on this 

project (remember you only have a total of 5 crew members to use). For 
example, if you used 2 crew members, it would only take (152/2) hours 
to kill this weed – quicker than just using 1 staff member. Also report 
these two numbers in the second column of your Priority Actions table. 
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3) Control Strategy and Cost 

o Next you need to decide which control strategy you want to use – ground 
control, helicopter control or bio-control. (Biological control is the use of bugs or 
other animals to kill a plant instead of using herbicides or cutting. It can take 
decades to determine if a biological control will work correctly and not harm 
other native plants, so they can often be expensive if they have not yet been 
developed.) 
 For example if you choose helicopter control for Miconia, this will be an 

additional cost of $425 per plant to kill them. Add up these numbers (for 
your core or periphery) and put that number in the column in the Priority 
Actions Table. 

 
4) Inspection hours and costs 

o Finally, after you have killed a plant, they often come back. Review the 
recommended inspection schedule for each species and calculate the crew 
member cost for inspecting all of those plants. Enter this information in the 5th 
column.   
 

• Make sure you don’t go over budget of $25,000 for all of your work (you have $25K 
total, not $25K per species) and make sure you don’t use more than 5 workers. You may 
NOT get to eradicate each species! You will need to make tough decisions. 

• Finally you must give a rationale for your decisions. This section is worth a total of 10 
points. Write at least one paragraph explaining what information or data you used to 
make your decisions, why you picked certain areas (core versus periphery), why you 
chose the management approaches you did and why you picked certain control 
strategies.  
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www.stemworkshawai i.org   PG 139  

 

MODULE 4: INVASIVE SPECIES 

Figures from: 
West Maui 
Mountains 
Watershed 
Partnership, 
Weed 
Management 
Plan, 2013-
2018.  

 

Invasive Species Information Sheets 

Core VS Periphery 
Often times invasive weed infestations grow out of a single “core” area – or where the 
infestation most likely started. Sometimes, due to the sheer number of plants in the core area, it 
may be nearly impossible to completely remove this species. In these cases, a crew can focus on 
the “periphery” or the outer known locations, to beat back the infestation to the core areas and 
help maintain at least some boundary between the main invasion and the core. Because most 
organizations have limited funding, this is often the case. Use your map to determine your core 
and periphery of each species and how many plants are in each.  
 

Management Approaches 
Once a weed species is prioritized, one of four management approaches can be selected to 
appropriately address the threat, depending on the extent of the infestation and threat level. 
The management approach for a species may change over time as the threat intensifies or as a 
species is progressively eradicated from an area.  The four management approaches are 
PREVENTION, ELIMINATION, SUPPRESSION AND CONTAINMENT - illustrated in the figures below: 

 
 
 

 

 

 

 

 

 

 

 

 

 

You will be choosing one of these four management strategies for each of these species.  
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Your Crew and Funding 
You work for the East Maui Watershed Partnership. You have a limited crew of 5 people who 
work on removing invasive species. Each crew member day is an 8 hour day. 
Each crew member costs the Watershed Partnership $12 an hour for their work and benefits. 
You have a budget of $25,000 for this year’s invasive species treatment. Using the information 
on the map and the numbers below, prioritize which management strategy you would like to 
take for each species (or none at all – focusing on a single species for example) – either 
PREVENTION, ELIMINATION, SUPPRESSION AND CONTAINMENT. The action you take will be 
limited by this budget and the crew hours below.  

The management actions take the following number of crew hours: 

MICONIA  
Total Crew Hours: 
Prevention: 25 hours for 1 year 
Elimination: 152 hours for elimination for 1 year 
Suppression: 76 hours for 1 year 
Containment: 38 hours for 1 year 
 

Control Strategies 
Ground Control 

• Uprooting and treating with herbicide manually, dry completely, and allow to 
decompose in the contaminated area 

• Cost per plant = $6 per plant 
Helicopter Control 

• Helicopter spraying of herbicides (Dye is added so the pilot can see where the herbicide 
is going and identify treated plants. This treatment is expensive and requires careful 
planning to avoid spraying native vegetation.) 

• Cost per plant = $425 per plant 
Biological control (Biological control is the use of bugs or other animals to kill a plant instead of 
using herbicides or cutting. It can take decades to determine if a biological control will work 
correctly and not harm other native plants, so they can often be expensive if they have not yet 
been developed.) 

• Methods of biological control being investigated include several insects and plant 
diseases 

• Cost per plant = $140 
 

Inspection and retreatment 
Surveys are required every year for potential re-treatment (Two crews can survey up to 150 
plants per day). 
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KAHILI GINGER  
Total Crew Hours: 
Prevention: 49 hours for 1 year 
Elimination: 292 hours for elimination for 1 year 
Suppression: 146 hours for 1 year 
Containment: 73 hours for 1 year 
 
Control Strategies 
Ground Control 

• Pulling by hand or for larger plants, cut vegetation from the rhizome and apply herbicide 
to the cut surface of the rhizome – very time consuming and hard physical work.  

• Cost per plant = $12 per plant 
Helicopter Control 

• Not a viable option due to the spreading rhizomes and the fact that most are under 
forest canopy. 

• Cost per plant = Not applicable 
Biological control 

• A bacterium has been used for about five years to control large infestations in a 
protected area of a neighboring island. This bacterium was an agricultural pest that was 
attacking ginger crops and has been modified to attack only kahili ginger. 

• Cost per plant = $175 
 

Inspection and retreatment 
Infested areas need to be re-inspected yearly and retreated if necessary. Two crews can survey 
400 plants per day.  
 

GORSE  
Total Crew Hours: 
Prevention: 49 hours for 1 year 
Elimination: 292 hours for elimination for 1 year 
Suppression: 146 hours for 1 year 
Containment: 73 hours for 1 year 
 
Control Strategies 
Ground Control 

• Cut all large mature plants to 6-18” from the ground and cover entire stump with a 
concentrated herbicide solution. Very time consuming (often painful from thorns), but 
almost 100% effective. 

• Cost per plant = $18 per plant 
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Helicopter Control 
• Not a viable option 
• Cost per plant = Not applicable 

Biological control 
• A number of biological controls have been evaluated/released in Hawaii, but the weed is 

still spreading rapidly.  Not effective enough as a control measure to stand on its own. 
• Cost per plant = Not applicable 

 
Inspection and re-treatment  
Infested areas need to be re-inspected yearly because of the long seed life in the ground 
(mature plants are seen within two years of treatment). Two crews can survey 225 plants per 
day.  
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Map your Outplantings App – Instructor Directions 

When you go with a conservation organization to plant native species (outplantings), such as 
the East Maui Watershed Partnership, your students can access this web app on their phones 
or tablet to track the kinds of plants that they help to put in the ground. The app will give 
valuable data to the conservation organization on the type of plant, where it is located and how 
big it was when it was planted. Then they can track how well the plant does over time! 
 

Here is the link to the web app:  http://arcg.is/2jLwvR5 (Access with smartphones, iPods 
or tablets) 
 

You and your students can also view your data afterwards at this link: 
http://tinyurl.com/mapyouroutplantingsapp  
 
Please inform any group you work with that: 

1) Right now, everything is set to public and shared with everyone. If someone needs 
something more private that is easy – please contact mclane@makaliigroup.com and Sarah 
Bryan can create. 
 

2) Users may download the data in several GIS and non-GIS formats after the field trip. To do 
this, users will need an ESRI ArcGIS online login name and these directions: 

(Check with your school if it is already enrolled in an Esri ArcGIS Organizational Account. If not, 
you may apply for a free account by visiting http://www.esri.com/connected#school and completing 
a short form for your K-12 public, private or charter school. 

 
1. Open this map: 
http://nrds.maps.arcgis.com/home/webmap/viewer.html?webmap=d30c8748199f43c3a2dd0f
49829ef049 
2. Log in, using your ESRI username. 
3. Choose Analysis at the top. Then choose Manage Data, then Extract data. Select the 
Outplanting_public layer and Click RUN ANALYSIS. (Note: User Account must have Publisher 
privileges to utilize the “Analysis” tool. Data will be extracted and saved in Users “My Content”.) 
 

 

 

http://arcg.is/2jLwvR5
http://tinyurl.com/mapyouroutplantingsapp
mailto:mclane@makaliigroup.com
http://www.esri.com/connected#school
http://nrds.maps.arcgis.com/home/webmap/viewer.html?webmap=d30c8748199f43c3a2dd0f49829ef049
http://nrds.maps.arcgis.com/home/webmap/viewer.html?webmap=d30c8748199f43c3a2dd0f49829ef049
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Strategize with the partner conservation organization 

First of all, strategize with the organization you are planting with to determine their needs. Give 
them the link to the app ahead of time so they can see its capability and ask them these 
questions: 

a) Do they want the students to make a record for EVERY plant that they plant?(for 
example, they make 4 records for planting 4 Ohia trees) Or b) Can the students make a 
record for several of the same kind of plant (for example they are planting 4 Ohia trees 
in one close location, only needing one record).  

b) Currently there are three species names embedded in the app: A’ali’i, Koa and ‘Ohi’a. 
If they want your students to plant additional kinds of plants, we can add that to the app 
– please email mclane@makaliigroup.com at least 1 week prior to your event to add 
these additional kinds of plants. You will need to send her the scientific name and 
common name of each plant you want to add. 

c) Will you get cell service at the planting location? The app uses cellular data to 
determine your location on the map in order to geo-locate where you planted that 
plant. If you will not get cellular service, the work around would be to ask the 
organization to provide GPS units to the students. You can manually enter in Latitude 
and Longitude coordinates for each entry.  

Note: Each time you fill out the form and hit “Submit Entry” at the bottom you are making a 
“record” in a database. Each record MUST reflect a single location AND a single species of 
plant – so in other words you cannot add multiple plant species in a single record. So if you are 
planting 4 Koa and 2 ‘Ohia’, you will need to make at least 2 entries – one for the Koa and one 
for the ‘Ohi’a, even if you are planting them in roughly the same location. If your organization 
wants you to enter in a record for EVERY plant, you would need to make a total of 6 entries for 
this particular planting.  

 

 

 

 

 

mailto:mclane@makaliigroup.com
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To enter data using the app: 

 (All starred items are required!) 

Using your smartphone or tablet, go to http://arcg.is/2jLwvR5 . 

For #1 – The Data 
*Date: Enter in the date 
*Quantity: Enter the number of plants planted at this location ONLY – remember its one 
entry per location and species. 
*Taxon: This is the plant species at this location – remember only one species per entry 
*Planting Action: Did the students PLANT, CHECK a previous planting or WATER a 
previous planting? 
Plant Pot size: (if known) – your organization volunteers should be able to help you with 
this determination 
Tag number: (only if a rare plant – again the organization would tell you if you need to 
enter this information) 
*Recorder: Your name 
 

Notes: Enter in any other needed information here – for example if the plant may be 
hard to spot if you were looking for it later, write in a note about where it is (“just makai 
of the big tree”) or you can write in additional specifics about the plant itself – is it 
flowering or fruiting? How big is it?  

For #2 – Select the location 
If you have cellular service, the tablet or cell phone should automatically pick up the location of 
where you are standing. If you do NOT have cellular service there are two methods to find your 
location: 
 a) Ask an organization volunteer to help you zoom on the map and locate your location 
then click on the map to secure the location in the record 
 b) If the organization has portable GPS units, instruct the students on how to obtain a 
latitude and longitude coordinate for their location – then select the “Lat/Long” button and 
enter these numbers in the boxes provided, then hit “Set location.” 
 

You can re-set any location by re-clicking on a new location on the map. 

 

 

http://arcg.is/2jLwvR5


 

www.stemworkshawai i.org   PG 150 
 

 

MODULE 5: FIELD DAY STORY MAP 

You can also change the background map to something most helpful – either a Topographic 
map or satellite imagery by clicking on the square in the upper right hand corner.  

   
For #3 – Complete Form 
Hit Submit Entry to enter in your data. You will get a pop up screen telling you your entry has 
been submitted then you can either View Submissions (shows a map of where all the plants 
have been planted – not just your own) or hit CLOSE to enter in another record.  
 

Hit View Submissions to see previous data that has been entered by all users. You can sort by 
date and/or taxon.  
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Watershed Esri Story Map– Instructor Directions  

All Hawaii DOE schools have free access to ArcGIS through Esri. Examples of Story Maps can be 
found in this gallery: https://storymaps.arcgis.com/en/gallery 
 
ArcGIS Pre-activity from STEMworks™ Watershed Module 1 
ArcGIS Sign-in: www.arcgis.com 

o Sign-in 
o Search ‘Native Species’ in top, right Search Bar 
o Then scroll to ‘Search for Maps’  
o Choose ‘Native Species Treasure Hunt’ 
o Explore with students 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Esri Story Map Teacher Directions:  
Sign-in: storymaps.arcgis.com 
 

1. Check the Esri Organization map to see if your school has an AGOL account here: 
http://esriurl.com/usk12gis (Zoom in to the islands and click on the schools).  

a. If school account doesn’t exist, apply for one: http://www.esri.com/connected#school 
b. If your school is on the map, contact denissa@medb.org so that you can connect with 

the teacher managing your school’s accounts, so they can make you an Administrator. 
 

2. Once Esri gives your school an account, you can set up student IDs. Please see the attached 
instructions for creating multiple IDs at once by importing a .csv file. 

a. Distribute usernames and passwords to students.  
b. Student teams/pairs work best for this activity.  
c. Collaboration is difficult on Story Map, so choose one student login for teams of 

students to share.  
 

 Distribute Esri Story Map Student Directions (pages 152-155). To create a Map Journal, students 
should have: Uploaded GPS data into AGOL Map (See HANDOUT “Create AGOL Map Using GPS Data”), 

Image Files, Video Files (uploaded to Vimeo or YouTube), Website Links, and Field Notes. 

Image Citations:  
1. ArcGIS. Environmental Systems Research Institute, Inc., 30 Nov. 2016. Web. 21 Feb. 2017. <https://hi-doe.maps.arcgis.+com/home/signin.html>. 
2. "Story Maps." Story Maps | Story Maps. Environmental Systems Research Institute, Inc., n.d. Web. 21 Feb. 2017. <https://storymaps.arcgis.com/en/>. 
3. “Story Maps.” | Map Journal | Environmental Systems Research Institute, Inc., n.d. Web. 21 Feb. 2017. <https://storymaps.arcgis.com/en/>. 

 

https://storymaps.arcgis.com/en/gallery
http://www.arcgis.com/
http://storymaps.arcgis.com/en/
https://urldefense.proofpoint.com/v2/url?u=http-3A__esriurl.com_usk12gis&d=DwMFAw&c=n6-cguzQvX_tUIrZOS_4Og&r=0I1q6MJtw7odhZ2ISOHJQw&m=zBCWoKP58SOlkchRu1R6yk52G5O_he7URp0o51apfR4&s=PMYQ3hf7quh4grEiaP6QKsw770qc6cJOu9Tf5iOYGbU&e=
http://www.esri.com/connected#school
mailto:denissa@medb.org
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1. Go to: storymaps.arcgis.com 
 

2. “Sign-in” in to your account using the username and password.  
       Username: ________________________  Password: __________________ 

 
3. Scroll down to “Create Story”  

 
 
 

4. Choose “Map Journal”  
 
 
 
 
 

5. In Layout, select “Side Panel”, and then  
 
 
 
 

6. Type in a “Title” for your Map Journal, 
and then click the arrow.  
 

 
 
 
 
 
 

 

Esri Story Map - Student Directions 
Student has: Uploaded GPS data into AGOL Map (See “Create AGOL Map Using GPS Data”), Image Files,  Video 

Files (uploaded to Vimeo or YouTube), Website Links, Field Notes 

 
 



 

www.stemworkshawai i.org   PG 154 
 

 

MODULE 5: FIELD DAY STORY MAP 

7. Link to the map that you created using the “Create AGOL Map Using GPS 
Data” directions. Make sure that you are logged into the same account 
used to upload your GPS data 
before proceeding. 

a. Click “Select a map”  

 
b. In “My Content”, your saved ArcGIS Online (AGOL) maps will be 

listed. Select the map that you 
created with your Watershed 
Site Visit GPS data. 

 
 
 
 
 

8. Select “Custom configuration” next to “Location”. 
a. Pan and zoom to position the location that you 

want the map to show for your readers. Hint: If 
you have a mouse scroll wheel, swipe up or down 
to zoom in or out of the map. 

b. Once positioned correctly, select “SAVE  
MAP LOCATION”. 
 
 

9. If you want a Pop-up to be displayed in your map, select “Custom 
configuration” next to “Pop-up”. 

a. Select the data point that you would like the Pop-up to display.  
b. Select “SAVE THE POP-UP CONFIGURATION”. 

10.  Select “NEXT”. 



 

www.stemworkshawai i.org   PG 155 
 

 

MODULE 5: FIELD DAY STORY MAP 

 
11.  Add your story for the GPS Data Points here. 

Use text, links and small graphics. 
 

a.  Include one or two paragraphs of 
including links and/or graphics 
describing your GPS data watershed 
map. This information will show on 
the side panel. 

b. Select “ADD”. 
 

12.  Select “ADD SECTION” to include photos or videos to your Map Journal. 
a. To add a photo, select “Image”. You will be prompted to either 

upload your image from your Computer, upload your album from 
Flickr or  Google+, or link to an image located on the web (if you do 
not own the images, make sure that you follow all copyright rules 
and include all sources  

b. SAVE and REPEAT to add more data! 
 

Click SAVE when you’re FINISHED uploading all of your data. 
 
Click “Share” and choose “Share with my Organization”. 
Ask your teacher if they want you to share your map link.  
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