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The Climate Explorer

https://toolkit.climate.gov/climate-explorer2/



Climate Change Impacts for California: 
Temperature



Climate Change Impacts for California: 
Precipitation

Source: USDA, 2013



Climate Change Impacts for California: 
Precipitation



Source: Scripps / Southwest Climate Assessment, NCA 2014

Precipitation: Changes in the Winter Snowpack

A2, High Emissions Scenario

Drives changes in . . . 

• Timing of runoff

• Soil moisture & 
vegetation water 
stress

• Evapotranspiration

• Phenology

• Demand for water 
storage

• Fire return intervals

• Aquatic ecosystems

• . . . and many others
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Increases in Wildfire Risk

Source: Westerling and Bryant, 2009



Sea Level Rise

Impact of 1m rise in Sea Level for
SF Bay Area

Source: Cal-Adapt.org



Massive data from multiple 
Missions/Modeling efforts

Supercomputing

Innovation in Big Data: 
NASA Earth Exchange (NEX)

Accelerating Earth science research and societal benefits

Earth Science Big Data

Scalable, diverse computing 
architectures
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ARC

Monthly global mosaic of Landsat data 

The NASA Earth Exchange (NEX) is virtual 
collaborative that brings scientists 
together in a knowledge-based social 
network and provides the necessary tools, 
computing power, and access to big data 
to accelerate research, innovation and 
provide transparency.

NASA Earth Exchange (NEX)
http://nex.nasa.gov



NASA Earth Exchange:  
Downscaled Climate Scenarios for the U.S.

GCM Resolution:  ~1 degree 30 arc-seconds / 800m / ~0.5 miles

Thrasher et al., 2013, Eos, Transactions AGU, vol 94(37):321–323

• Downscaled Bias Corrected Spatial Disaggregation (BCSD) algorithm
• Monthly temperature and precipitation scenarios from 1950-2100
• 33 CMIP5 coupled General Circulation Models (global climate models)
• 4 Representative Concentration Pathways (RCPs): 2.6, 4.5, 6.0, 8.5
• 17 TB of data



Average July Daily Max Temp, 2100
Lowest emissions pathway

421 ppm CO2 in 2100

Average July Daily Max Temp, 2100
Highest emissions pathway

936 ppm CO2 in 2100

NASA Earth Exchange:  
Downscaled Climate Scenarios for the U.S.



Downscaled Climate Scenarios for the U.S.:
BCCA and LOCA

BCCA
• Bureau of Reclamation, Bias 

Corrected Constructed Analogs 
(BCCA) 

• Daily temperature and 
precipitation at 1/8 degree 
resolution (~12.5 km, 7.8 miles)

• Reclamation, 2014

LOCA
• Locally Constructed Analogs 

(LOCA)
• Daily temperature and 

precipitation at 1/16 degree 
resolution (~6.25 km, 3.9 miles)

• Pierce et al., 2014, 2015

http://gdo-dcp.ucllnl.org/downscaled_cmip_projections/dcpInterface.html



Increasing Access to Climate Change 
Data and Information

NASA Center for 
Climate Simulation

LLNL Green Data 
Oasis

OpenNEX (AWS)

Google Earth 
Engine

Climate Explorer 
for the U.S. Climate 
Resilience Toolkit

CMIP5 Archive

Cal-Adapt.org + 
other state data 
portals

NASA Earth 
Exchange

Science community

Data exploration and 
public access

Statistical and dynamical 
downscaling; impact 
modeling & analyses

Science community



The Climate Explorer

https://toolkit.climate.gov/climate-explorer2/



Local Climate Scenarios for Resilience Planning



Temperature: Mean Daily Max Temp



Temperature: Mean Daily Max Temp



Temperature: Days Above 95◦ F



Temperature: Mean Daily Max Temp



Temperature: Days Below 32◦ F



Precipitation: Annual



Precipitation: Winter



Monitoring Change: Weather Station Data



Climate Explorer Receives Webby Nomination



Cal-Adapt

http://beta.cal-adapt.org/



Cal-Adapt

http://beta.cal-adapt.org/



Questions?
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