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The CISESS Consortium

“To advance NOAA’s ability to generate 
data and information from the 
constellation of global observing 
platforms … 

… in order to understand and predict 
the different components of the Earth 
System …

…through collaborative and 
transformative research…

… and to transition this research into 
operational applications that produce 
societal benefits.”



Earth System



Research Themes and Representative Activities



Theme 1 
Satellite Services

Theme 2 
Earth System 
Observations and 
Services

Theme 3
Earth System 
Research

CISESS
FROM OBSERVATIONS TO 
OUTCOMES



North Carolina Institute for Climate Studies
Inspire. Advance. Engage.
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OVERVIEW
• The North Carolina Institute for Climate Studies (NCICS)

• North Carolina State University research institute
• Also an inter-institutional research institute of the University of North 

Carolina system

• Primary activity: operating NOAA/CISESS
• Co-located with NOAA’s National Centers for Environmental Information 

(NCEI) in Asheville, NC

• Approximately 35 staff



NCICS/CISESS TASK STREAMS
Main collaborative activities now organized into 7 
streams: 
• Administration (Institute internal) 
• Access and Services Development
• Assessments
• Information Technology Services
• Science and Services
• Workforce Development
• Other Consortium Projects (external funding) 

Highlighted are new or revised streams from CICS 
to CISESS



Supporting improved access mechanisms for 
NCEI’s data and product holdings

https://aws.amazon.com/noaa-big-data/nexrad/ 

ACCESS AND SERVICES DEVELOPMENT

NOAA Big Data Project (BDP)
• CISESS acts as data broker between 

NOAA and 
cloud providers (e.g., AWS)

• Transferring ~8TB per day to the cloud
(GOES-16/17, NEXRAD, forecast 
models, etc.)



New task stream focusing on advancing NCEI’s IT infrastructure 
and software engineering capabilities

INFORMATION TECHNOLOGY SERVICES

• Enhancing in-house infrastructure 
• Expanding use of cloud 

computing, 
machine learning, and other big 
data 
techniques

• Adopting IT and software 
engineering 
best practices for science and 
stewardship



New task stream consolidating research-to-operations 
activities in climate science, observing systems, and data 
products. 

SCIENCE AND SERVICES

Climate Data Records
• Homogenous, climate-quality 

records 
from multiple satellite sources

• Combining expertise in satellites, 
radar, and in situ observations to 
develop new products

• Precipitation, solar irradiance, 
surface albedo, cloud climatology, 
and more.

Value of the 99th percentile daily rainfall retrieved from in 
situ data (USCRN), and satellite products (PERSIANN-CDR, 
CMORPH, GPCP) for the period 2007–2015.



SCIENCE AND SERVICES (CONTINUED)

Global Temperature Data
• Enhancing NOAA’s global land 

and ocean temperature datasets
• Developing new products and 

monitoring tools

Number of heat events in the United States from 1991–
2018 from under-development sub-monthly monitoring 
tool.



SCIENCE AND SERVICES (CONTINUED)
NOAA’s US Climate Reference Network (USCRN)
• Improved precipitation algorithm
• Analyzing impacts of urban encroachment on temperature data
• Developing standardized soil moisture metrics

Vertical bars here show increasing 
drought intensity in Whitman, NE, in 
2012. Raw volumetric soil moisture 
data (lines, left panel) provide little 
warning of an emerging drought. 
Standardized percentiles (lines, right 
panel) provide clearer and earlier 
advance warning of exceptional 
drought levels. Source: adapted from 
Leeper et al. 2019. 



SCIENCE AND SERVICES (CONTINUED)
Engagement Activities

• NCEI engagement activities
• User/customer engagement
• Workshops and town halls
• Economic impacts analysis

• Public engagement and educational 
outreach



Augmenting Institute capabilities through NCICS consortium member 
partnerships and collaborative endeavors supported by various other 
sponsors

OTHER PROJECTS

Selected Examples
• NSF 

• Urban Resilience to Extremes Sustainability Research Network
• DoD/SERDP

• Effects of climate change on infrastructure design values
• Automated front detection in reanalysis/climate model data

• NASA
• Kelvin waves and easterly waves using CYGNSS data
• Multiscale convection and the Maritime Continent
• Seasonal evolution of sea ice cover



2019
• 50 peer-reviewed journal articles, reports, and book chapters
• More than 120 invited presentations and posters
• 22 outreach and engagement presentations/discussions

• reaching more than 1,500 people in North Carolina
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