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Remote Sensing &

EO Resources

Image Credit: Esri https://www.esri.com/arcgis-blog/products/arcgis-living-
atlas/water/the-most-detailed-map-of-us-waters-that-youve-ever-seen/
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Species
Data
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Species Search and Filter

Filter by Area

Image Credit: NatureServe https://explorer.natureserve.org/pro/Map

 Species occurrence
* Species distribution

explorer.natureserve.org/pro
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DATASET METRICS ACTMWITY 4 DOWNLOAD

561,852,542 100% 99.9%
Occurrences With taxon match With coordinates

561,767,788 GEOREFERENCED RECORDS

Image Credit: eBird https://ebird.org/camerica/news/ebird-update-brings-gbif-over-1-3-billion-records

 Species occurrence

* Species distribution

Species
Data
GBIF

Occurrence
&Species
APIs

https://techdocs.gbif.org/en/openapi/
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Species
Data
JUCN Red

List Species

Discover and explore species Range Data
distributions and observations

Image Credit: IUCN Red List https://www.iucnredlist.org/resources/spatial-data-download

* Speciesrange

* Species distribution
* Species observations

iucnredlist.org/resources/spatial-data-download

© 2020 Montrose Environmental Group, Inc. Proprietary and Confidential. 8



EO Data

Esri
A il Sentinel-2

IMAGERY

Image Credit: Esri ArcGIS Living Atlas https://livingatlas.arcgis.com/landcoverexplorer/#mapCenter=-
106.64243%2C35.08774%2C13.272&mode=step&timeExtent=2017%2C20228&year=2023&showlmageryLayer=true&renderingRule=0&month=9

* Multi-year imagery

e Land cover
« NDVI, SWIR, NDMI, IR

livingatlas.arcgis.com/landcoverexplorer
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Image Credit: NASA Worldview https://worldview.earthdata.nasa.gov/?v=-138.88141720405915,-
63.57842410029713,147.14820852276213,68.07713930391031&t=2024-04-14-T22%3A15%3A22Z

* Hydrology
e Imagery

* Atmospheric &meteorologicaldata

worldview.earthdata.nasa.gov/
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Informing Your

Field Effort




Remote to On-Site

LiDAR (USGS, 2019)

Remote
Data

Predictions

© 2020 Montrose Environmental Group, Inc. Proprietary and Confidential. 12




’

SQ 50O

. ArcGIS Hub,
Qfield + Field Maps, and
QGIS Surveyl123

grensmce OS| Geospatial Hub W

O

R LUEAR

5 Layout:  MAP_ONLY * » B Boat Ramps (SCONR)
LI B Add Dat =R v [0 sc public Hunting Locations
? Q Search URL File » B Biack River & Mingo Creek
ArcGIS Online  ~  Soach a , Black River - Scenic Designation
o Lo |
Type T Relevance ~

» [ nuci2 watersheds

Terrain
tmage Service by esri
ADD  DETAILS

» [ usawetiands
Sentinel-2 Views
{ 1mage Service by esn
o ADD  DETALS
‘World Imagery (Wayback 2018-... Search Parcols by Ownar
WHTS by esri_imogery
e arch Parcols by T
xoie: ‘AT Saarch Parcols by Tax ID
i LB W verrain: slopa Map = Saarch Parcels by Cner of T Q
3| 79721 3329 43N
1 > 10,000 tems = LAYERS °°e°®
Tmi > E - - (=15
Sl ey 1t (s | S of Nerth Caroding DO, Exn, NERE | U.S. Geological Survey, Gap Analysis Project (GAP), Sape . e

© 2020 Montrose Environmental Group, Inc. Proprietary and Confidential.




Exhaustive = Efficient

Before After
*  Full-site visit *  Focused visit to key locations
*  Randomly distributed data collection *  Optimized location order
*  Manual data collection - Fast and simple data collection
- Post-field data digitization * No post-field digitization
*  Format and compatibility constraints * Interoperability between formats and

programs
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Machine Learning,

Al,and Other Tools

For biodiversity
assessment




Land Cover
Analysis

Google Earth
Engine

(GEE)

Versatile cloud-based platform for data visualization,
aggregation,and analysis

earthengine.google.com




Al Tools
Pytorch
. Pytorch Wildlife JERAACIIC

A

Microsoft | Al for Good Lab

Image CreditGithub, Microsoft Al for Good Lab
https://camo.githubusercontent.com/52c15bd3ea601fe6ab1238abddb307f651579a8fc169663e50e1304ce2cd9d80/68747470733a2f2f6d6963726f736f66
742e6769746875622e6962f43616d65726154726170732f6173736574732f5079746f7263685f42616e6e65725f7472616e73706172656e7462602e706e67

A Collaborative Deep Learning Framework for Conservation

github.com/microsoft/CameraTraps
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PEARL: Land Cover Mapping

The Planetary Computer Land Cover Mapping platform uses state of the art ML and Al : - | I E I \ I 2 L

technologies to drastically reduce the time required to produce an accurate land cover

map. Scientists and mappers get access to pre-trained, high performing starter models,

and high resolution imagery like NAIP hosted on Microsoft Azure.

Read More Launch App >

A PROJECT BY

Eﬂ development SEED

Image CreditGithub, Microsoft Al for Good Lab
https://camo.githubusercontent.com/52c15bd3ea601fe6ab1238abddb307f651579a8fc169663e50e1304ce2cd9d80/68747470733a2f2f6d6963726f736f66
742e6769746875622e69612f43616d65726154726170732f6173736574732f5079746f7263685f42616e6e65725f7472616e73706172656€7462602e706€67

Using high-resolution imagery with ML+ Alto modelland cover

github.com/microsoft/CameraTraps
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Case Study: Southeast

Biodiversity

Assessment




Analysis
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Drone Orthoimagery
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PEARL Output
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Iterative Training

Model Refinement

«  Model built on data from New
England

* Re-train using site-specific data
across the region

« Save snapshots of the model at
different points

« Test and assess accuracy on
subsequent sites

*  Look for continued pain points

Result: Habitat prediction
model tailored for use in a
specific region based on
similar data

© 2020 Montrose Environmental Group, Inc. Proprietary and Confidential.
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Conclusion &

Implications




Restoration Implications

« ML + Al tools can be used to extend remote
sensing and EO data to a greater variety of
habitats

More efficient field work focused on  eliminating
issues of uncertainty

 Combination of remote and site -specific data
can be used to adapt to different s cales of
restoration projects

« Variety of data types and customization options
from ML + Al tools allow for tailoring to different
environments and restoration focuses

Questions?

resanfratello@montrose -env.com
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