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Background

The Big Data Problem…..

● Dramatic increase in the use of Earth 
Observation (EO) datasets is 
happening 

● Combining multi-source EO is 
challenging for scientists and 
practitioners alike

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

“If the data can’t work together, 
the scientists can’t either” 



● Climate Engine began in 2014 with a grant from the 
Google Earth Engine Faculty Research Award Program

● 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

Huntington, J.L., Hegewisch, K.C., Daudert, B., Morton, C.G., Abatzoglou, J.T., McEvoy, D.J. and Erickson, T., 
2017. Climate engine: Cloud computing and visualization of climate and remote sensing data for advanced 
natural resource monitoring and process understanding. Bulletin of the American Meteorological Society, 98(11), 
pp.2397-2410.

Background



● Access to petabytes of climate and EO data
○ Historical, current, and forecasts
○ Multi-platform satellite products

● Google, NOAA, custom data catalogues
● On-demand data Processing 

○ Values, anomalies, indices, trends, 
probabilities, zonal statistics

○ Interoperable calculations between 
climate and satellite data

● Download maps and time series data

           https://app.climateengine.com 

 

Research & Visualize

Climate Engine Research App

https://app.climateengine.com
http://drive.google.com/file/d/1LgA57ldiYlqGDfWe3umIp8FmLiW4ppub/view


Four examples:

● Susie Creek, Nevada
● Upper Camp Creek, 

Oregon
● Upper Summit Spring, 

Nevada

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

Evaluating Restoration Outcomes 
with Climate Engine

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.

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


“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.”

Evaluating Riparian Condition | Upper Summit Spring, Nevada



Rangeland
Analysis
Platform

Analyze RAP alongside:
Drought metrics

• SPEI
• Drought monitor
• Short- and long-term blends

Hundreds of climate/veg variables
• Precipitation
• Extreme heat
• Evapotranspiration

Advanced visualization 
capabilities
•Trend maps
•Maps of departures from averages
•Percentile maps
•Advanced plotting capabilities with 
hundreds of variables
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Analyze RAP in Climate Engine



Research to Decisions

Bureau of Land Management

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


Map Rangeland Production Anomalies | Compared to 2001-2020

Coded out map in Earth Engine

Identical map produced without any code



Climate Engine 
REST API Call

Google Earth 
Engine Script

Operational 
Results

Climate Engine API

https://docs.climateengine.com 

Research to Operations

https://docs.climateengine.com
http://drive.google.com/file/d/1amk-hu7aml7oPITG-AMiPP1kWR6T1eVI/view


Thank you!

Questions and 
Discussion
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