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Outline

Introduce EPA EnviroAtlas www.epa.gov/enviroatlas

Meter-scale Urban Land Cover (MULC) data

• Motivation

• Land Cover Schema

• Examples

• Supervised and Rule Based Classification and Processing Workflow

• Fuzzy Accuracy Assessment

Use cases and Examples

• Street Trees Planting

• Roadway and Stream Vegetative Buffers

• Urban Heat Island Analysis, Portland, OR

• iTREE model output: carbon sequestration, ambient temperature mitigation, SO2 

reduction
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http://www.epa.gov/enviroatlas


What is EnviroAtlas? 

2

Easy to use 

Accessible

Web-based

Centered on EGS

(Ecosystem Goods and Services)



Why did we build EnviroAtlas? 

• Inform efficient, effective, and equitable 

decision-making by  providing access to 

consistent environmental, social, and 

economic data

• Facilitate systems approach to decision-

making

• Provide data and tools for researchers and 

educators

• Synthesize research results to make them 

readily accessible 

3 Collaborative effort among multiple Federal 

agencies and other organizations.



National: Wall-to-wall coverage for 

contiguous US; summarized by ~90,000 

drainage basins (12-digit HUCs).  160+ data 

layers

Interactive Mapping & Screening Tool 
300+ map layers available online

Community: High-resolution 

component for Census urban areas; 

summarized by block group.  100+ 

data layers.

Pictured: Milwaukee, WI & vicinity



Downscaled (30-meter) U.S. Census

population grid

Precise maps of tree cover

along roads & streams

All Data are Downloadable & Accessible via Web Services

(incl. fact sheets for general users and technical metadata)

Green-to-impervious “heat” maps

One-meter 

landcover 

data



EnviroAtlas Communities MULC completed and underway
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Compare 1 m and 30 m pixel land cover
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30 m

1 m

Portland, OR



Compare 1 m and 30 m pixel land cover Durham, NC
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1 m EnviroAtlas MULC

30 m NLCD LC



EnviroAtlas Meter-scale Urban Land Cover (MULC) Classes
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Fact sheet for 

each community
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Detailed metadata



Example EnviroAtlas Communities MULC
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Portland, OR MULC
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Portland, OR MULC
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Portland, OR MULC
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Fresno, CA MULC at three scales of observation
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Austin, TX MULC
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New Haven, CT MULC
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Tampa, FL MULC
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Generalized Classification Workflow

• Machine learning 

algorithms and 

supervised 

classification. 

• Object Based Image 

Analysis (OBIA). 
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Note: use of trade names does not indicate endorsement by US EPA.



Band # Band Description 

1 NAIP blue 

2 NAIP green 

3 NAIP red 

4 NAIP infrared 

5 NAIP NDVI (Normalized Difference Vegetation Index)  = ((b4-b3)/(b4+b3)) 

6 Lidar HAG (Height Above Ground) = DSM – DEM 

7 Lidar Intensity  
 

Band stack used in classification



NAIP NC image and Lidar intensity



Accuracy Assessment

500-600 NAIP-photointerpreted random reference points (~ 100/class)

Fuzzy approach to labeling reference points
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Fuzzy Accuracy Assessment 
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1. Each Land cover class will be assigned a value between 1 and 5 based 

on the following Linguistic Scale (Gopal and Woodcock, 1994):

• (1) Absolutely Wrong: classification value is unacceptable (Very Wrong)

● (2) Understandable but Wrong: classification value is not good. There is 

something about the site that makes the answer understandable, but 

there is clearly a better answer. Classification would pose a problem for 

users of the map. (Not Right)

● (3) Reasonable or Acceptable: Maybe not the best possible 

classification but it is acceptable; the classification does not pose a 

problem to users of the map. (Right) 

● (4) Good Answer: Would be happy to find this classification given on the 

map (Very Right)

● (5) Absolutely Right: No doubt about the match. (Perfect)



Overall Producer’s Accuracy for 14 communities
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More Conservative 
Estimate

Less Conservative 
Estimate

MAX KAPPA RIGHT KAPPA LiDAR

DURHAM, NC 90.5 0.812 na na N

TAMPA,FL 74.48 0.680 na na N

PHOENIX, AZ * 69.23 0.577 na na N

MILWAUKEE, WI * 85.39 0.817 91.16 0.888 Y

PITTSBURG, PA 86.57 0.812 89.33 0.851 N

PATTERSON, NJ 86.88 0.812 92.55 0.892 N

WOODBINE, IA 87.03 0.793 90.23 0.844 Y

FRESNO, CA 81.09 0.762 86.9 0.835 Y

PORTLAND, OR 78.59 0.735 91.44 0.892 Y

GREENBAY, WI 90.39 0.880 94.14 0.927 Y

NEW BEDFORD, MA 92.29 0.892 95.05 0.930 N

AUSTIN, TX 86.45 0.826 90.65 0.879 Y

MEMPHIS, TN 86.93 0.835 89.05 0.861 Y

DES MOINES, IA * 77.56 0.717 84.58 0.807 Y 



Error (Confusion) Matrices showing Producers and Users Accuracy
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MAX

RASTER_TXT Agricult Grass_Herb Impervious SoilBarren TreeForest Water N(n) Users Accuracy Errors of Commission

Agricult 374 24 0 3 1 0 402 93.03 6.97

Grass_Herb 7 60 0 1 3 0 71 84.51 15.49

Impervious 0 6 36 3 1 1 47 76.6 23.4

SoilBarren 10 20 0 16 0 0 46 34.78 65.22

TreeForest 0 6 0 0 65 0 71 91.55 8.45

Water 0 0 1 2 0 46 49 93.88 6.12

N(n) 391 116 37 25 70 47 686

Producers Accuracy 95.65 51.72 97.3 64 92.86 97.87

Errors of Ommission 4.35 48.28 2.7 36 7.14 2.13

OVERALL ACCURACY 87.03

Overall Accuracy Po = 0.87

Pe = 0.373101344

Kappa = (Po - Pe)/(1-Pe)

= 0.793108505

RIGHT

RASTER_TXT Agricult Grass_Herb Impervious SoilBarren TreeForest Water N(n) Users Accuracy Errors of Commission

Agricult 381 18 0 2 1 0 402 94.78 5.22

Grass_Herb 0 69 0 1 1 0 71 97.18 2.82

Impervious 0 5 37 3 1 1 47 78.72 21.28

SoilBarren 10 15 0 21 0 0 46 45.65 54.35

TreeForest 0 6 0 0 65 0 71 91.55 8.45

Water 0 0 1 2 0 46 49 93.88 6.12

N(n) 391 113 38 29 68 47 686

Producers Accuracy 97.44 61.06 97.37 72.41 95.59 97.87

Errors of Ommission 2.56 38.94 2.63 27.59 4.41 2.13

OVERALL ACCURACY 90.23

Overall Accuracy Po = 0.90

Pe = 0.372837848

Kappa = (Po - Pe)/(1-Pe)

= 0.844218916

Woodbine, IA  Confusion Matrices (Completely Random Points + Stratified Random)



Use Case: Prioritizing Tree Planting in Durham, NC
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Screening tool

Road and stream vegetation buffers in Durham, NC 
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Portland, OR Urban Heat Island (UHI) example
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Zoom Area

next slide



Portland, OR Urban Heat Island (UHI) example
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Portland Urban Heat Island (UHI) example
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This map illustrates the percent of total land within each ¼ 
square kilometer that is covered by vegetation, or “green space.” 
Green space may include trees, lawns and gardens, crop land, 
and forested wetlands.



iTREE modeled Ecosystem Services 

Carbon sequestration (mt/yr) 

Asthma exacerbation 

cases avoided due to 

S02 removal by tree 

cover (cases/yr)



iTREE modeled Ecosystem Services 

Particulate matter removed by trees (kg/yr/census block group)
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iTREE modeled Ecosystem Services 

Reduction in daytime temperature due to tree cover



Thank you-

• Point of contact:

• Pilant.drew@epa.gov

• EnviroAtlas https://www.epa.gov/enviroatlas

• EnviroAtlas interactive map: 

https://enviroatlas.epa.gov/enviroatlas/InteractiveMapEntrance/InteractiveMap/ind

ex.html
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