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Background

Europe’s Biodiversity Strategy

A Virtual Hackathon c H E AT I N G

Fights Locusts " ~ \
. MH370’s Search v ‘
The Big Data Problem..... SCIENCE NEWS BY AGU Reveals New Science v N D A I A

e  Dramatic increase in the use of Earth INNOVATIONS IN TECHNOLOGY GOT US INTO ‘ T U 0 L K I T s
Observation (EO) datasets is T H E DA A P R O B I_ E M e
happening WE NEED AN EVOLUTION IN TECHNOLOGY TO GET US OUT. A TH AT EV EHYO N E
e  Combining multi-source EO is CAN USE

challenging for scientists and
practitioners alike BY ZHONG LI, VASCOMANTAS, JENNIFER WEI,

e  Best practices should follow Findable, e S
Accessible, Interoperable, and
Reusable (FAIR) data principles

Earth scientists need to make the growing

wealth of more accessible and build data

services meant for interdisciplinary use

“If the data can’t work together,
the scientists can’t either”
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BaCkg round GRAY'S HETEOROLOGY

Climate Engine began in 2014 with a grant from the
Google Earth Engine Faculty Research Award Program it b
Since, it has been primarily supported by NOAA-NIDIS,
BLM, USFS, and other federal agencies

* Public <> Private Partnership *

Completed technology transfer in 2020 and partnered
with Google Cloud to meet request of the private and
public sector, and support technology problems and
engagement

Climate Engine helps to develop and deliver technology
and geospatial data for actionable insights around
sustainability, natural resources, climate risk, and early
warning
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Research & Visualize

o  Multi-platform satellite products

Google, NOAA, custom data catalogues

e  On-demand data Processing

o Values, anomalies, indices, trends,

probabilities, zonal statistics

o Interoperable calculations between

climate and satellite data
e Download maps and time series data

https://app.climateengine.com

Access to petabytes of climate and EO data
o  Historical, current, and forecasts
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https://app.climateengine.com
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Evaluating Restoration Outcomes
with Climate Engine g
Four examples:

e Susie Creek, Nevada

e Upper Camp Creek,
Oregon

e Upper Summit Spring,
Nevada

Using remote sensing and
climate data to evaluate
outcomes of mesic
restoration.

\ %)) ARG S\
Susie Creek, Credit Zack Wurtzebach



Evaluating Restoration Outcomes | Susie Creek, Nevada

Assess mesic vegetation
condition during the
summer months.

Assess trends in summer
vegetation production in
mesic systems.

Evaluate periods before and
after restoration project to
infer outcomes.

Account for climate drivers
by incorporating precipitation
and drought metrics.

Restoration conducted in 1990s
and 2000s, exclosures and
changes to grazing.
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http://drive.google.com/file/d/1xlaIneePPnA1iX2d-OG_iIrqJUlcndxg/view

Evaluating Restoration Outcomes | Upper Camp Creek, Oregon

Assess mesic vegetation
condition during the
summer months.

Assess trends in summer
vegetation production in
mesic systems.

Evaluate periods before and
after restoration project to
infer outcomes.

Account for climate drivers
by incorporating precipitation
and drought metrics.

Restoration conducted between
2008-2011, beaver dam analogs.



http://www.youtube.com/watch?v=JP32XaK6USs

Evaluating Riparian Condition | Upper Summit Spring, Nevada

U.S. Department of the Interior Figure 13: NDVI Data Correlated to Precipitation for (a) Cornelius Spring and (b) Upper Summit Spring
Bureau of Land Management
a b.
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“Specifically, Upper Summit Spring appeared to have higher utilization rates and
overall use of the spring, as indicated by the contributing factors for not meeting PFC
listed in table 14. This included poor water quality and the lack of functional and
structural plant groups due to overgrazing, which was not reported as a contributing
factor at Cornelius Spring.”




Analyze RAP in Climate Engine

- £ Vegetation Rangeland
G Cover Production

Rangeland
Analysis
Platform

o e Analyze RAP alongside: RascarciA
_rangEasses b 8 SR oo Drought metrics PP
~'Annual forbs and/f : Perennial ¢/ * SPEI
{ . grasses \J Herbgcgqus? « Drouaht monitor
Data i g
ayers » Short- and long-term blends
| 1 L Hundreds of climate/veg variables
Ry Annual o rid « Precipitation
e, g « Extreme heat
» Evapotranspiration
Spatial  30.meter [ 3 30-meter [ 3 Advanced visualization
capabilities
Frequency Annual Lk *Trend maps
Annual *Maps of departures from averages
_— 1984- 1986- *Percentile maps
jpeilet] present present *Advanced plotting capabilities with

hundreds of variables
Units Percent cover Pounds/acre



Analyze RAF glongside: Advanced visualization
Drought metrics

~SPEI capabilities
Ly + Drought monitor «Trend maps
Res e a rc h to D e c I s I O n S +Short- and long-term blends +Maps of departures from averages

Hundreds of climate/veg variables - Percentile maps
+ Precipitation + Advanced plotting capabilities with
+ Extreme heat hundreds of variables

« Evapotranspiration

Mak Make MENU | pap W\ o i
M;: L [} %\$ Climate Engine
Vegetation Rangeland | e = |
° | Variable 3) . i
cover PrOd uction | e Total Production (RAP Herbaceous Production)
;i::’e‘f: i%"s'”g - RO izitsiemn 00 500 1000 1500 2000 2500 3000
LY T d ‘ RAP Herbaceous Production v Total Production (Ibs/acre)
Perennial forb; /( | variable: @) { i aypeg
and grasses r \‘, \ ‘ Total Production v
b 7 (\¢ ,' [ 5 | computation Resolution (Scale): (3)
- Annual forbsand  ‘ \ Perennial | som
; L grasses’ Herl?acgous’ [
Data Processing
layers Statistic (over day range): (2)
Mean v
oy ' Calculation: ()
(15 P Values v
Annual o
¢ Herbaceous F
< ( Time Period (3)
-~ g b o Period of Record: 1986 to 2021
P {
( Start Year: 2021 v
2 e End Year: |2021 v
4 )
Spatial - *3
o 30-meter Jq 3 30-meter q
aoa 16-day
Frequency Annual ) |
nnual [55]
Time 1984- 1986~ owered by Google EarthEngine  License by TR GetHelp~  Getinfo-  Sponsors  Conlact  Website
peicd present present
Units Percent cover Pounds/acre



http://drive.google.com/file/d/1R24UvA9HnVEErBNcI1hvZk01tv5VGhbI/view

Map Rangeland Production Anomalies | Compared to 2001-2020
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Research to Operations
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Questions and
Discussion
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Eric Jensen Kristen O’'Shea

kristen.oshea@dri.edu

Justin Huntington
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