Semester Project: Plants in the Human-Altered Environment
This semester, many of our labs will be contributing to a national research project led by Dr. Jason Kilgore (Washington & Jefferson College) and Dr. Karen Kuers (University of the South). This is a project to compare effects of a continuum of landscape alteration intensities on plant diversity, biomass, and ecosystem services, and to explore human socioeconomic connections to plants in the environment.

Read through the sections of the lab below. This will give you step by step instructions on completing this week’s lab. All of the links to websites used in this packet will be posted to D2L. There are spaces throughout this packet for you to answer questions and record data. These will be in blue text. Make sure you answer all of these.

The learning outcomes for this project are to:

· Recognize a continuum of natural and human-altered landscapes 
· Identify an appropriate study site and plot within a range of landscapes
· Classify landscape features, identify woody and non-woody plants, and measure plant abundance and cover
· Improve data management skills by collecting, sharing, and analyzing data using defined variables in spreadsheets
· Analyze spatially relevant data within and across project sampling locations to address local, regional, and continental scale research questions related to local landscape features and plant abundance, diversity, and size
· Become familiar with continental-scale ecological research through EREN and NEON and the importance of long-term ecological monitoring across time and space



Background - Long-term ecological monitoring

	Pre-Question – answer this question before reading any further.
1) What could be the value of measuring and recording environmental conditions and the organisms living in a particular location over a long period of time?















Overview of long-term ecological monitoring

Long-term ecological monitoring is the process of taking repeated empirical (i.e., quantitative) measurements of the environment and the organisms within that environment over a period of decades or longer (Lindenmayer and Likens 2010). While humans have taken note of changes in their environment for a long time, only in the last century have we been more careful about these measurements. Henry David Thoreau filled dozens of journals with observations on the environment, plants, and animals (Foster 2002), such as when certain bird species arrived north in the Spring, when they nested, when they fledged, etc. These life history stages tend to be synchronous with certain changes in the seasons; we call these stages phenophases and the study of life history stages phenology. However, changing climate creates early (or late) arrival of Spring conditions that affect when deciduous trees produce leaves (Figure 1), which can in turn affect those animals that depend on those leaves.  

What is the value of these observations? By closely monitoring key life history stages, abundances, presence/absence, and diversity, and tying these data in with environmental data, we can better understand how organisms respond to their environment. We can better understand fluctuations in population sizes, in diversity, and in community change. We can make more informed management decisions that affect the land and the organisms that live there. We can also better understand the “bigger picture” across the landscape in how environmental change, including climate change, is affecting organisms on this planet.

[image: ]
Early vs late Spring in 2020 for the contiguous United States. Map from USA - National Phenology Network.

However, a long-term ecological monitoring must contain certain elements to make it functional, effective, and efficient (Lindenmayer and Likens 2010). For example, the program should be question driven; that is, the program should be guided by a conceptual model and by a rigorous study design that will test a priori predictions. To be most useful, these predictions should be related to contrasting management alternatives. In addition, data management should be clear, transparent, and user-friendly, therefore the program should rely on key personnel with data management skills. And the program should provide relevance for its customers (Vander Naald et al. 2019).
Examples of long-term ecological monitoring programs

The Long Term Ecological Research (LTER) Network was established in 1980 with funding from the National Science Foundation (NSF) to monitor the environment and its organisms across six different types of ecosystems. The LTER Network now has 28 sites throughout the U.S. and Antarctica, offers standardized protocols for measuring key variables, and data from their online portal. This website provides a good overview of how the LTER works.

The USA National Phenology Network (USA-NPN) was established in 2007 by an NSF grant to monitor and record phenology data, develop an accessible database, and motivate citizen scientists to contribute phenology data from across the U.S.

The National Ecological Observatory Network (NEON) was established in 2011 by an NSF grant and became operational by 2019 to collect environmental data and archival samples that characterize plant, animals, soil, nutrients, freshwater, and atmosphere from 81 field sites strategically located in terrestrial and freshwater ecosystems across the U.S. Data are gathered through in situ automated instruments (mounted on towers), observational sampling, and airborne remote sensing surveys and are available through a data portal. 


	Question: 
2) What do the green areas in the map above mean? What do the purple areas mean? What could be the implications of the lighter colors for other organisms? Provide an example.













Week 2 Lab Tasks: Identify and characterize your study site
Week 2 Lab, Part 1: Identify your study site
The study site is that space in the environment where your study will take place and should be carefully selected to address your research question and to minimize bias. In this project, we will use a flexible methodology to identify your study site to address a variety of research questions. The study site should range from 1000 to 5000 m2, or 0.1 to 0.5 hectare. 

Select one area close to your location that will be your study site for this project. The area should be freely accessible or accessible with permission of the owner and should be relatively close to where you are staying. This could be your yard, a nearby park, etc. The environment could be anything from forested to agricultural to parkland to urban. This week, you will be using your computer to collect data about your study site, but you will need to be able to visit it in person for a future lab.

	Question: 
3) In what general area will you be locating your study site? Why are you choosing this area?







We will use Google Earth, a freely available online mapping system, to identify, measure, classify, and organize your study site(s). 

On the homepage, choose “Launch Earth”, which will take some time to load depending on your internet speed. If you aren’t able to run Google Earth, contact your instructor for alternative options.



Step 1.1: Create a map project
First, let’s create a new project. On the left panel, click the [image: ] icon. Choose “Projects” and then select “Create project in Google Drive” in the “New Projects” dropdown menu. Name the project with your Lastname_Firstname-PlantEcology-ESU (e.g., Rollinson_Emily-PlantEcology-ESU).

Note: This requires that you are logged into a Google account. You can make a Google account for free, if you don’t have one. If you don’t have a Google account and don’t want to make one, you can use Google Earth without saving your project. That means you won’t be able to go back to your project later, though, so make sure you write down all your information while you’re working!

Step 1.2: Outline a study site
Second, we will identify and delineate your study site(s). Click the [image: ] icon and use the search box to search for your region – you can use the place name (town, etc.) or your zip code. Then use the map to navigate to your study area. 

Within your study area, choose an area that could be used as your study site to address your research question. For example, you might be interested in your block in your neighborhood, an area bounded by sidewalks in a park or campus, or a particular section of forest.  Remember, make sure it is a site that you will be able to visit in person in a future week!
Step 1.3: Measure the area of your study site
To check the area of your potential study site, select the [image: ] ruler icon on the left panel. Choose units of “Meters” from the dropdown menu, and then delineate a closed polygon around your study site. A measured area will appear on your screen once the polygon is closed. Your area should be between 1000 m2 (0.1 hectare, ha) and 5000 m2 (0.5 ha) in area. If the polygon you drew fits within that size range, copy the area value into the question box below. If it is too big or too small, adjust accordingly until you have a study area of the appropriate size.
[image: ]The area of your shape is here – click the circled icon to copy that number
Ruler tool is here


Step 1.4: Find the latitude and longitude of your study site
If this polygon meets the area criterion, then choose the “Draw line or shape” tool [image: ] in the lower left corner to create your first study site. If your site has a wide boundary (e.g., sidewalk or road), consider whether the polygon should follow the inside, outside, or middle of the boundary. 

Edit the features of your study site by drifting over the frame’s name and then clicking “Edit features”. You can change the site’s name, as well as boundary and fill colors, in this dialog box. You can also note the latitude and longitude for the polygon center. 

Note: If you are not signed into a Google account, you will not be able to edit the features of your study site. You can still get the latitude and longitude by hovering your cursor over the center of the polygon. You will see the latitude and longitude printed in the bottom right corner of the screen. Write those down.  


[image: ][image: ]The latitude and longitude are listed here in DMS format
Hover the mouse over the center of the area


In the text box below, list your study site’s name, area (including units), and latitude and longitude for your site. Your site should be named YourInitials-ESU (e.g., EJR-ESU).

If you have latitude and longitude in DMS format from the values displayed in the bottom right corner, you will need to convert them to decimal format – we need that format for Part 3 of the lab. You can enter DMS coordinates into this website to get decimal values of latitude and longitude: https://www.fcc.gov/media/radio/dms-decimal. Note that for our hemisphere (W), you will need to add a negative sign in front of the decimal value for longitude. 


	Questions: 
4) What is the name of your study site (Initials-ESU)?

5) What is the area (e.g., 2,383.96 m2) of this study site? Include the units.

6) What is the latitude and longitude for the approximate center to your study site? Don’t forget to convert to decimal format.

                 Latitude:

                 Longitude:
7) Paste in a screenshot of your study site. (On Windows, you can use the built in Snipping Tool or Snip & Sketch to capture the image from Google Earth.) 














Save your Google Earth project, or keep the window open – you will need it again in Part 3 of this lab.


Week 2 Lab, Part 2: Characterize your study site’s climate

In this portion of the lab, you will use online and local resources to determine climatic and geographic characteristics of the research site.

You can easily obtain a wealth of information on the climatic and geographic characteristics of your study site from the internet. Most of these characteristics will vary across the continent and influence the potential for plant growth. For example, note the patterns in mean annual temperature and precipitation (Figure 2) for the 30-year period from 1981-2010 in the United States. 

	Questions: 
8) What pattern(s) do you see in mean annual temperature (Figure 1)?



9) What pattern(s) do you see in mean annual precipitation (Figure 1)?





[image: ]

[image: ]
Figure 1. Mean annual temperature (top) and precipitation (bottom) (1981-2010) for the contiguous U.S. Map is from Northwest Alliance for Computational Science & Engineering (NACSE), Oregon State University.

	Questions: 
10) What effects might the combinations of these patterns have on the length of the growing season for plants? 




11) What kinds of adaptations might you see in plants as a result of the combinations of these patterns of mean annual temperature and precipitation?










We typically use the most recent 30-year average for temperature and precipitation variables to get “mean annual” values. You can find the most recent set of these data, called 1981-2010 U.S. Climate Normals, from the National Centers for Environmental Information (NCEI), a service of the National Oceanic and Atmospheric Administration (NOAA) of the US government. This dataset contains daily, seasonal, and monthly Normals of temperature, precipitation, snowfall, heating and cooling degree days, frost/freeze dates, and growing degree days calculated from observations at approximately 9,800 stations operated by NOAA’s National Weather Service.
Step 2.1: Find a weather station near your study site

Go to the 1981-2010 U.S. Climate Normals website. Select “Search Tool” then the “Annual/Seasonal Normals” tab. Locate the state and then the city closest to your study site. You should get a table similar to what you see in Figure 2. 

You can learn more about that particular weather station by clicking “View station details” or more information about the growing season (i.e., freeze-free season) by clicking “View station report”. Note that the weather station for this example has the name of “WASHINGTON 3 NE, PA US” and an ID of “USC00369318”. This station is located at an elevation of 396.2 m, latitude of 40.1789°, and longitude of -80.1889°. Thus, enter the weather station information for your site into the box below.

	Questions:

12) The name of your closest weather station:

13) The ID of the station: 

14) The elevation of the station:

15) The latitude of the station:

16) The longitude of the station:






Step 2.2: Find climate data for your study site
Once you have entered the weather station information from the station details page, go back to the previous page to get the climate information. This is presented in US (Imperial) units (precipitation in inches, and temperatures in Fahrenheit). We will need to convert those values to metric units. We will be looking at the Annual values (first row of the table). These values are averages from 1981 – 2010 (so the “minimum temperature” is the average of all the minimum temperatures in each of those years, etc.). 

[image: ]
Figure 2. Mean annual and seasonal climatic variables from 1981-2010 U.S. Climate Normals when choosing Washington, PA, as the nearest weather station. 


Here are instructions for converting these:

· precipitation (multiply the value in inches by 25.4 to get the value in mm)
· temperature (subtract 32 from the value in ° F, then multiply by 5/9, to get the value in ° C). 

List both the original and converted values below:

	Questions:

17) Mean annual precipitation (inches):

18) Mean annual precipitation (mm):

19) Mean annual minimum temperature (“MIN TMP”) (° F):

20) Mean annual minimum temperature (“MIN TMP”) (° C):

21) Mean annual temperature (“average”) (“AVG TMP”) (° F):

22) Mean annual temperature (“average”) (“AVG TMP”) (° C):

23) Mean annual maximum temperature (“MAX TMP”) (° F):

24) Mean annual maximum temperature (“MAX TMP”) (° C):







Step 2.3: Find the growing season length for your study site 
The growing season length is limiting to the types of and biomass production by vegetation and is generally regarded as that period during the growing season after which the last frost occurs in the Spring and before the first frost in the Fall (Figure 3). However, like most environmental factors, the growing season length is changing, with a 6-10-day increase in eastern North America and 16-19-day increase in western North America since 1991, relative to earlier in the 20th century (Walsh et al. 2014). 
[image: ]
Figure 4. Median length of freeze-free period in the U.S. Map is based on National Weather Service data and produced by Internet Accuracy Project.

	Question: 
25) What spatial patterns do you see in growing season length (Figure 4)? What factors drive these patterns?








We can obtain an approximate length of the growing season from several sources, including from, surprisingly, Dave’s Garden, which uses National Weather Service data to interpolate an estimated freeze-free growing season length. Once you are on the website, type in the ZIP code nearest your study site. This gives you a lot of information about dates when you can expect frost, but also an overall number of days you will almost definitely not get frost – the “frost-free growing season”.

	26) Freeze-free growing length (“frost free growing season”) for your study site: 



Week 2 Lab, Part 3: Classify the land cover of your study site
We will classify and estimate the area of cover within your study site in two different ways.
Step 3.1: Measuring land cover types with Google Earth
Return to your study site image on Google Earth and zoom in to the frame to fill the screen. Identify and determine whether different types of land cover (Table 1) occur within your study site by looking at the satellite imagery. You should be able to get a general idea of land cover in the area (For example, is there pavement? Trees? Cropland?)

Table 1. Land cover type variables. Each land cover type has a variable code which is the abbreviated name used in the spreadsheets. All of these land cover types are measured in square meters (m2) and must sum to the total area of the study site or plot, as directed.

	Variable name
	Variable code
	Description

	impervious hard surface
	imper.hd.surf
	hard surface that prevents water infiltration into the soil, such as cement/asphalt sidewalk, road, roof, industrial equipment, packed-soil trails/roads

	semipervious hard surface
	semiper.hd.surf
	impervious hard surfaces with pervious gaps, such as brick sidewalks, gravel walkways/driveways/roads

	managed lawn
	man.lawn
	lawn (grass) that is actively managed (mowed)

	managed landscape (unmown)
	man.landsc
	managed landscape beds containing flowers, shrubs, small trees, and/or mulch

	cropland - rows
	man.crop
	row crops, such as corn, wheat, lettuce, beets, vineyards

	cropland - no rows
	man.fld
	animal pasture or field that is managed for hay

	unmanaged nonwoody vegetation
	unman.fld
	early successional habitat that is formerly managed and dominated by nonwoody plants; fallow fields; recurrently disturbed areas; prairies

	scrub-shrub
	scr.shr
	canopy cover by woody plants (shrubs, young trees) less than 5 m in height, including regenerating forest

	tree
	tree
	canopy cover by trees greater than 5 m in height

	exposed soil
	exp.soil
	soil barren of any substantial vegetation

	exposed rock
	exp.rock
	bare rock barren of any substantial vegetation

	water
	water
	open water barren of emergent vegetation



	Question: 
27) Using the categories listed in Table 1, what land cover types are present in your study site? 









Step 3.2: Measuring land cover area with Google Earth

In Google Earth, use the Ruler tool [image: ] to outline and calculate areas for each of the land cover types. You may find this task easier if you measure the total area of the study site, then measure easily identifiable land cover types, like managed lawn (Figure 5) or tree canopy (Figure 6), sum the individual areas for each of these cover types, then subtract from the entire area for the most difficult cover type. 
Record the areas for each of your land cover types below. Make sure they add up to your total site area.

[image: ]

Figure 5. Example: delineated land cover type of “managed lawn” in the study site. The area for this section of “managed lawn” is shown in the dialog box; record this area, measure the other “managed lawn” segments, then sum them for the total area of “managed lawn.” 


	Site name:

28) Total area of site:

29) List land cover types and areas of each below:






Within your study site, you may have vegetation that provides vertical structure, also called canopy, provided by shrubs, trees, and even vines. For this project, we are ignoring vines. We are defining trees as greater than five meters in height and defining shrubs as less than five meters in height. 

While tree canopy can be visualized in aerial images taken during the growing season, estimating canopy area for deciduous trees from aerial images taken during the dormant season can be tricky. In addition, shrub canopy is difficult to see if it is hidden below tree canopy. You may need to visit your study site to identify overlapping canopy areas or to differentiate shrub and tree canopy, and then do your best to estimate these areas in Google Earth.  (If you can’t visit your study site right now, make a note of any ambiguous land cover types so you can double-check them when you visit the site in future.) 

	Questions: 
30) Is tree canopy clearly present in your delineated study site? Are the trees in leaf, whether evergreen or growing-season deciduous?


31) Is shrub canopy clearly present in your delineated study site? Could shrub canopy exist under the tree canopy?







[image: ]
Figure 6. Delineated land cover type of “tree canopy” in the study site. The area for this canopy is shown in the dialog box.
Step 3.3: Measuring land cover with the National Land Cover Database
We will now determine the land cover type as interpreted by remotely sensed data (NLCD 2016). Go to the online MRLC Viewer. You may want to drag this tab off the browser to open a second browser just for the Viewer and to simultaneously view your study site on the first browser window. 

On the left panel, choose the Contents tab, and check the boxes for “2016 CONUS Impervious Surface”, “2016 CONUS Tree Canopy”, and “2016” CONUS Land Cover”. You will have to click on the folder for each of these categories to open up the checklist that lets you choose 2016. Uncheck the boxes for Alaska (AK), if they are checked.

You may already notice different colors on the map. Click the Legend tab on the left panel to interpret the colors by land type (NLCD 2016). Use the pan and zoom features to zoom in to your study area – this map doesn’t let you type in a location, so you will have to drag the map around and zoom in to find your location. If you are having trouble finding your location, go back to the Contents tab. At the bottom, there is a slider for Layer Transparency. Drag this all the way to the left, and you can see a base map with city and street names. Drag the transparency slider back to the right when you have found your location.

Click on the “Identify tool” [image: ].  Move your cursor so that the latitude and longitude in the upper right corner of the image match your study site’s location from Step 1.4. Click on the map at that location. 

In the right panel, under “Feature Info,” you will see “pixel values” for Impervious Surface (%), Tree Canopy (%), and Land Cover type. These are the measurements for each of those variables at that exact point. Transcribe these data to the appropriate column (variable) and row (your project) in the box below.

[image: ]
Figure 7. Example land cover type map from NLCD (2016). The “target” is located at the coordinates for the center of the study site polygon and sits on a 30-m x 30-m grid cell with 52% impervious surface, 0% tree canopy, and land cover type of 23, which is “Developed, Medium Intensity”.



	Questions: 
What values do you get for your study site for:
32)     Impervious Surface (%) - 

33)   Tree Canopy (%) – 

34)  Land Cover Type (#) - 

35)  What is the description for your study site’s Land Cover Type (see the Legend tab)?

 



image1.png
How typical is this spring compared to recent decades?

In a 39-year period of spring leaf out, how often do we see springs like 2020?

Where early, how often?
. Every1to4years

| Every 5to010 years

[ Every 11 to 20 years
[M Every 39 years (once)

Where late, how often?
Every 1to 4 years
Every 5 to 10 years

I Every 11to 20 years

M Every 39 years (once)

M Latest spring on record

B Average
(neither early nor late)

Locations shown are
predicted to reach spring leaf
out as of July 8, 2020.
(Created 7/8/20)

www.usanpn.org §nmg %USGS A

National science fora changing world AgLy S




image2.png




image3.png




image4.png




image5.png
©

©

Make a new project

Create beautiful presentations by marking places
on the globe.

® Watch tutorial

.

[KGEhler Fieldhouse

i

ter @ l’ it Ny

bers Tennis Courts!

Google O 100%

East Stroudsburg|Ses
University of PA Fine.





image6.png




image7.png




image8.png
AutoSave

Fle  Home Inset Draw  Design  layout  References  Mailings

jeck 2 phae - Background - Long-term ecological monitoring.docx + Emily Rollinson

© Comments

. . — Ofind 3
A - - 1 AaBbCcl AaBb! AsBBCCl AaBbCc AaBbCcl & (&

o ) - ¢ = 5 s Strong Quote Ttle TlistPara.. [3] | N Breme fhai
Tz | B2 W EEs = 9

ard [ Font Paragraph 5

Editing ity | Editor
UST IS H1ap W 11aVIgals W yuul swiuy aisa.

Perimeter @

3 §

4 123107 m ~ Within your study area, choose an area that could be used as your study site to address your
& B ¥ research question. For example, you might be interested in your block in your neighborhood, an
i ¥ Area area bounded by sidewalks in a park or campus, or a particular section of forest. Remember,
— { East Stroudsburg s 91,7333 m2 ~ [m] make sure it is a site that you will be able to visit in person!
i University of PA Fine.
< O startnew Step Three:
M — ) E To check the area of your potential study site, select the E ruler icon on the left panel.
'S 4 2 R Snpping Too «_the dropdown menu, and then delineate a closed polygon around
¥ BersiTennis Courts ; = ea will appear on your screen once the polygon is closed. Your
/ - ‘ Rhew Bl Mode - @0y - X 2 getions yeen 1000 m2 (0.1 h ha) and 5000 m? (0.5 ha) in area. If
:
/i
LR s
Make a new project v 5 J\NNL,A\\ ! 5T
Create beautiful presentations by marking places A = 2 )
on the globe. P - \\i &
& W The area of your
’ ' § shape is here — click
ZH Ruler tool < the circled icon to
o 2 tContai Vemoria/ is here e j copy that number
- w 3 ®
b <
% i Y
0 = e N J
Google 100% Comera: 1251 m 40°5953'N75'0948W 169 m ©
me e v ¥ e ~fe® 0 L me® 6 " ¥ e il

9/5/2020




image9.png
30-yr Normal Mean Temperature: Annual
Period: 1981-2010

Copyright (c) 2015, PRISM Climate Group, Oregon State University




image10.png
30-yr Normal Precipitation: Annual
Period: 1981-2010

-5 [l -5 [~ ve0

Copyright (c) 2015, PRISM Climate Group, Oregon State University




image11.png
M Inbox - erenphae@gmailc. X | & MyDrive - GoogleDrive X | [E] PHAE - Module 3 - Charact: X | & Local Climatological Data ( X & 1981-2010 Normals | Data X + 8 X

<« C & ncdcnoaagov/cdo-web/datatools/normals * B *»@
OHIo “ [untoNTOWN 1 NE, PAUS .
OKLAHOMA VALLEY FORGE NATIONAL PK, PA US
OREGON

WARREN, PA US

BENNSYFVANI WASHINGTON 3 NE, PA US

RHODE ISLAND WAYNESBURG 1 E, PA US
SOUTH CAROLINA WELLSBORO 4 SW, PA US
SOUTH DAKOTA WEST CHESTER 2 NW, PA US

TENNESSEE - \WEST HICKORY 2, PA US -
WASHINGTON 3 NE, PA US View Station Details | View Station Report
SEASON PRECIP (IN AVG TMP (°F) MAX TMP (°F)
Annual 38.87 381 49.0 60.0
Winter 8.21 19 283 375
Summer 11.04 567 684 80.1
Spring 1051 36.0 478 505

Autumn 9.11 40.0 51.2 62.4





image12.png
Median length of freeze-free period - Internet Accuracy Project

Freeze-free period (in number of days) in the United States

MEDIAN FREEZE-FREE PERIOD (DAYS)

A=ot
Boi-120
cnt1-180

D 181-240
E240-270
F271-200
G301-365

H RARE FREEZE
IND FREFZE




image13.jpeg
Sum: EREN- | & MyD

& earthgoogle.com/:

[} Tree

Perimeter @

7113 m ~

Area

260.25m? v

FRRC

3D * P |
= + Al g
o

- 9
(

a
® @

—
Google Q 100% Camera: 446 m 40.171418°N 80.238094°W 335 m
=1 1131 AM
=1l P X g ) ARG
e o = 4 @om ] & W ¥ 2 ) grapoz0 W8





image14.png
® N | @ Na

819h,0t,0r/dat

&) Auto-saved 6 hours ago 2 S Perimeter @
52.22m ~ ‘
& EREN-NEON test1 4
Area
Jason Kilgore ¥ PR
193.63m* ~
3
o Y
Citizen's Library Y
% 2
TechCtr quad )
c

$.©
\

3D ~
= & )
® Watch tutorial

Google © 100% 452m 40°10'16'N 80°1421'W  335m

o 11:22 PM
. : ] B 2o
2= o O O WM B @B B & 9 A ANBEED e B





image15.png




image16.png
| ]
z

wer x

C @ Notsecure

Consortium

Dataset
I Hydrography

8 NLCD Impervious Surface

/1 € 2016 CONUS In

vious Sur
2011 CONUS Impervious Surface
2006 CONUS Impervious Surface

S Impervious Surface

AK Impervious Surface
AK Impervious Surface

1 AK Impervious Surface

20112016 AK Change Pixels
2016 AK Change Pixels
2011 AK Change Pixels
1 Hi Impervious Surface

urface

300000000000

nopy
CONUS Tree Canopy Change

2011 CONUS Tree Canopy

e
e
e

S AK Tree

2016 AK Tree Ganopy

)y Ch

< 2011 AK Tree Canopy

mrlc.gov/viewe

aling 20+ yea
Multi-Resolution Land Characteristics

R NEON

Q GMaps [ Wundergd

rtnership

AlINLCD Impervious Surface 2016 CONUS Impervious Surface 000 [>]

Data Download o
Feature Info Q

NLCD Impervious Surface 201

[+] -80.2390, 40 1707

Pixel Value - 52
NLCD Tree Canopy 2016 CON.
Pixel Value - 0
NLCD Land Cover 2016 CONU.
Pixel Value - 23

‘Spatial Locking Tool

mpervious Surface 2016
S Impervious Sur

om0l
.

10:46 PM
6/22/2020 ?2;‘

AR®EZD




