
What is WE-CAN?
The Western Wildfire Experiment for Cloud Chemistry, Aerosol 
Absorption and Nitrogen (WE-CAN) study aims to better understand 
the chemistry of wildfire smoke, and is based in Boise, Idaho from 
22 July - 31 August 2018. The project is funded by the U.S. National 
Science Foundation (NSF) and supported by the National Center 
for Atmospheric Research (NCAR). The project is led by Principal 
Investigators from Colorado State University, the University of 
Washington, the University of Colorado at Boulder, the University of 
Montana, and the University of Wyoming. Agency collaborators include NOAA and NASA.

Science Serving Society  
Exposure to wildfire smoke has been associated with a suite of adverse health effects, and 
WE-CAN will document the emissions and evolution of air pollutants in smoke plumes. The 
WE-CAN observations will also  improve our ability to predict storms and rainfall in smoke-
filled environments.
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Research Platform and Instruments  
WE-CAN is using the NSF/NCAR C-130 research aircraft, essentially 
a flying laboratory, to conduct 16-18 research flights within about a 
350 mile radius of Boise, Idaho during the six-week project.

The C-130 originally served as a cargo plane, so it is able to carry 
a large payload of instruments while also having a range of more 
than 1500 miles and the ability to fly between 1000 – 15,000 feet 
in altitude. These aspects are important in order to fully characterize 
the atmospheric chemistry of smoke plumes, because smoke can be 
injected into the atmosphere at many altitudes, and pollutants in smoke can be transported by 
the wind over large distances. 

As part of WE-CAN, the C-130 is carrying a suite of state-of-the-art instruments designed to 
measure a range of trace gases, fine particles, cloud microphysics, and standard meteorological 
parameters such as temperature, radiation, and winds. 



Science Objectives  
Understanding the chemistry in western wildfire smoke has major ramifications for air quality, 
nutrient cycles, weather, and climate. The main objectives of WE-CAN are to systematically 
identify and quantify the emissions from western wildfires and to understand how smoke plumes 
evolve over the first 24-hours after emission. 

The team is focused on three sets of scientific questions related to wildfire smoke plumes:  
1) reactive nitrogen, 2) particles, and 3) cloud development and chemistry.
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Science Objective 1: To increase understanding of the amount 
and types of reactive nitrogen within smoke plumes. 

Motivation: Reactive nitrogen includes all forms of nitrogen that 
are biologically, photochemically, and radiatively active within the 
environment. Reactive nitrogen in wildfire smoke plumes influences 
air quality, as well as how nitrogen is returned back to the ecosystem.

Science Objective 3: To identify how wildfire smoke plume 
particles of different age affect the behavior and formation of clouds.

Motivation: Particles from wildfires affect cloud formation and 
development. Smoke can be scavenged and chemically processed 
by cloud droplets, thus changing the composition of the smoke 
particles. 

Science Objective 2: To quantify and understand emissions and 
evolution of fine particulate matter mass and optical properties in 
wildfire smoke.

Motivation: There is currently a range of understanding in how 
the amount, composition, and interactions of smoke particles with 
sunlight change with fire conditions and during transport downwind 
of the fire.

To learn more about WE-CAN, please visit www.eol.ucar.edu/we-can


