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“It’s wonderful to have the opportunity
given us by society to do basic research, but
in return, we have a very important moral
responsibility to apply that research to
benefiting humanity”

- Walter Orr Roberts
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“The Institute should be concerned exclusively with basic 

research… [It] should have, in addition to meteorologists, 
physicists, mathematicians, chemists, and engineers…

…the Institute will complement the work of the 

universities. The Institute will strengthen the alliance 

between teaching and research by assisting 

universities in meeting their requirements for large 
research facilities.

…one of the principal justifications for establishing the 
Institute is to place at the disposal of scientists the 

array of powerful research tools required to carry out 

the investigation of the atmosphere.

The facilities of the Institute are to be available on an

equal basis to qualified scientists without regard to 
institutional or organizational affiliation.

Many of the fundamental problems of the atmosphere 

are not likely to be solved without sustained effort.”

Driven by the need of post-WWII society to improve
understanding (and forecasting) of the atmospheric
state…..
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NCAR Saving Lives
Research, field campaigns, numerical models 
and technologies working hand-in-hand have 
played a significant role in the protection of life 
and property since the constitution of NCAR.

Numerous tragedies in the 1970s drove an accelerated need to 
understand the formation and impact of atmospheric storms.

Field campaigns led to development and of the low-level wind 
shear alert system (LLWAS) and terminal doppler radar.

Turbulence prediction in the vicinity 
of region and hub airports are now 
the standard
In-flight icing poses a similarly 
catastrophic risk to aviation traffic.

With the dawn of automated vehicles 
will these needs be reduced?

Wild-fire and hydrology/flooding 
models are moving from the 
research and into the applications 
domain to save lives.
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NCAR: A Center of Scientific Excellence and Innovation
NCAR serves the research community by providing scientific leadership, major observing

and community modeling facilities, and advanced computing and data storage capabilities

• Unique and Innovative Approaches to Collaborative  
Science and Service to the Broader Community

• Range and Quality of Freely Available Facilities, Tools  and 
Services Unmatched in the World

• Requires a World-Leading Research Program

• Crossroads for the Exchange of Ideas
• 700-800 scientific and technical visits each year
• > 35% of the visits are for 2 months or longer
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We are developing a strategic plan to transform 
the “senior citizen” national facility to meet and 
address the atmospheric challenges that face 
society today and for tomorrow.

The Challenge: NCAR 2024

It is our mission to deliver convergent Earth-System Science 
with impact and the benefit of society. 

The challenges that we will face in executing the plan are more 
than just scientific ones, but not unique to NCAR – diversity, 
aging workforce & buildings, etc. With every challenge comes 
great opportunity.
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Beyond the IPCC Paradigm: Mitigation/Adaptation?

What are solutions (including 
uncertainty, costs and impacts) to 
climate change on the 30-50 year 
horizon?

IPCC 1.5 Special Report

Impacts Mitigation

Climate
processes

Bonan & Doney (2018) Science

Can we guide prevention and 
adaptation policies on the 5-20 
year timescale through Earth 
System prediction and other 
actionable science?
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Peering Into Storms: Improving Forecast Of Extreme Weather

Trade Study LRU Testing at OU Chamber APAR Observing SimulatorVibration Test

The Airborne Phased Array Radar (APAR) can 
provide the community with great detail from 
within severe thunderstorms, hurricanes, winter 
storms, and other hazardous, difficult-to-study 
types of weather. 

APAR has no moving parts, but several thousand 
electronic radar transmitters and receivers, all 
spread across four quasi-elliptical antennas, are 
electronically steered to sample the atmosphere.

APAR has great potential to advance 
understanding and evaluating the impact of 
extreme weather events.
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4.2 million deaths worldwide every year are attributed to ambient air pollution.
91% of the world's population live in places exceeding WHO air quality guidelines

The Air That We Breathe

MUlti-Scale Infrastructure for 
Chemistry and Aerosols 
(MUSICA)  allows for simulation 
of large-scale atmospheric 
phenomena and still resolves 
chemistry at emission and 
exposure relevant scales.

Approx. 1˚ for the 
globe, with CONUS 

at 14 km (1/8˚)

Global AQ with regional 
refinementOzone

1˚

1/8˚

https://www.who.int/airpollution/ambient/health-impacts/en/

Ambient air pollution is a major 
cause of death and disease 
globally. 

The health effects range from 
increased hospital admissions and 
emergency room visits, to increased 
risk of premature death.
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Protecting Critical Infrastructure
Violent Earth-directed Solar Storms run the gamut from demonstrating the raw power of nature, to
damaging critical infrastructure necessary to sustain our technologically-driven society.
Rare “extreme” Space Weather events pose a measurable, and potentially catastrophic, threat to national
power grids, communication networks, GPS navigation, and global financial markets.

Advanced 
Observations

Learning from the advances in meteorology - seek a fusion of 
observation, modeling, and data science to better understand 
and forecast the Sun-Earth Connection across scales..
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Embracing the Next Generation

Complementing and extending 
NCAR’s in-house expertise by 
partnering with early-career 
university faculty in the social 
sciences and STEM outside of 
NCAR’s core expertise to co-
develop interdisciplinary 
research projects with NCAR 
scientists.

Program is centered around 
summer research visits to NCAR 
for early-career faculty and their 
graduate students, and offers 
summer salary for faculty, full tuition 
support for their graduate students 
and professional development 
through NCAR’s Advanced Study 
Program.




