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FROM THE SENIOR PROGRAM SCIENTIST

The JPSS-1 spacecraft, now NOAA-20, successfully launched on November
18th. The JPSS Program and the nation are looking forward to seeing the
capabilities of NOAAs newest polar-orbiting satellite rapidly transition into
operations. NOAA-20 joins the NOAA/NASA Suomi National Polar-orbiting
Partnership (Suomi NPP) to provide even more data and products to feed
weather forecast models around the world. This 2017 Joint Polar Satellite
System (JPSS) Science Seminar Digest continues the tradition of presenting
articles that document the value of JPSS data and products to a wide
variety of environmental endeavors. Every month one of our stakeholders
provides a seminar showing how they use JPSS data in their projects. We
hope that these articles will spur further dialog on new applications that
leverage JPSS capabilities.

Considered the backbone of the global observing system, data from polar-orbiting satellites are critical for
forecasting weather three to seven days in advance and monitoring the global environment. JPSS provides
critical environmental observations to support NOAA's overarching mission to “understand and predict
changes in weather, climate, oceans, and coasts”.

Within JPSS, Program Science provides guidance for the science quality of the data and products derived from
the instruments aboard the spacecraft. The Proving Ground and Risk Reduction (PGRR) Program—managed
by Program Science—supports user demonstration by stimulating interactions between technical experts
from the JPSS Program, university partners, and key user stakeholders. Established in 2012, the PGRR program
aims to test, learn and share ways to strengthen the use of data and products from the JPSS. It is through the
PGRR that Program Science receives user feedback on the impact of Suomi NPP/JPSS data, which is helpful
for identifying the improvements needed for products and applications. The information received by the PGRR
is fed back to the Center for Satellite and Applications (STAR) calibration and validation (Cal/Val) tfeams who
then use it fo build and/or improve the products. This feedback provides a valuable loop between the product
user and developer or researcher. The entire Program Science efforts would not be possible without the
outstanding interactions between the JPSS Program, STAR, the NOAA cooperative institutes, government and
international partners, government contractors, and of course the user community.

In addition to the launch of NOAA-20, 2017 will be remembered for several other key milestones. The River

Ice and Flooding Initiative responded to requests from the Federal Emergency Management Agency (FEMA)
to provide flood products to assist in flood events following Hurricanes Harvey and Irma which impacted the
Southeast states. JPSS also delivered analyses and products from the Visible Infrared Imaging Radiometer
Suite (VIIRS) for Puerto Rico and the surrounding islands. These analyses and products showed huge
decreases in nighttime light levels due to the power outages that followed Hurricane Maria. JPSS imagery and
flood products also showed some remarkable events in California, including the end of the five-year record
breaking drought that followed unusual snowfall amounts and spring rains tied to atmospheric rivers.

Some additional tangible benefits derived from our PGRR Initiatives this year included:

The Fire and Smoke Initiative. This year yielded a busy and highly active fire season. According to the
National Interagency Coordination Center, which oversees state and federal responses, 54,000 fires have
consumed just short of nine million acres—an area nearly the size of New Jersey and Connecticut combined.
The loss of life and structures seemed to be on almost every nightly news report. An important dimension
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under this initiative is the assimilation of VIIRS Fire Radiative Power into the High-Resolution Rapid Response
(HRRR) smoke model, which could not have come at a better time. Forecasters fromm NOAA’s National Weather
Service (NWS) were able to evaluate the HRRR smoke models and provided invaluable feedback to the HRRR
developers who used it to tailor the algorithms to maximum advantage.

The River Ice and Flooding Initiative. The VIIRS flood product has been under development since 2013.
It has shown its value in big and small floods around the globe. The product’s success led to the development
of a similar one using data from the Geostationary Operational Environmental Satellite-16 (GOES-16) that can
be blended with the VIIRS product to ensure maximum coverage and timeliness. This capability was critical

as the nation faced the twin catastrophes of Hurricanes Harvey and Irma. Hurricane Harvey was the costliest
tropical cyclone on record, inflicting nearly $200 billion in damage, primarily from widespread flooding in Texas,
Louisiana, and Mississippi. Hurricane Irma was the most intense Atlantic hurricane to strike the United States
since Katrina in 2005. Irma brought record floods to Jacksonville Florida, and flooded parts of coastal Georgia
and South Carolina. The VIIRS flood products were a vital part of the FEMA daily planning calls for weeks as
decisionmakers tracked flood water extent and the timing of the waters’ recession.

NUCAPS Sounding Initiative. Satellite-based vertical temperature and moisture soundings have

long proven to be a valuable asset to forecasters evaluating pre-storm convective environments. Annual
evaluations by NWS forecasters of this product at the Hazardous Weather Testbed (HWT) in Norman
Oklahoma continued in 2017. Feedback from previous years resulted in changes in the NOAA Unique
Combined Processing System (NUCAPS) algorithms to allow for automated modifications of the soundings at
lower levels and horizontal cross sections of the data across wide geographic areas. The Initiative Team has
also successfully brought NUCAPS Soundings from the European satellites into the HWT. These soundings
help cover the early morning in situ sounding gap. With these satellite soundings, forecasters will have access
to vertical temperature and moisture data throughout the day.

The Arctic Initiative. Created to provide a forum for JPSS data and product providers, developers, and
users, to determine how JPSS products can best be used to support Arctic missions. The initiative leverages
existing Arctic working groups to identify key data and how it can be most effectively accessed and visualized.
It also increases the use of JPSS/Suomi NPP products for Arctic applications and explores experimental
products as necessary to meet the needs users in the Arctic. The initiative tfeam is gearing up for the first ever
arctic product demonstration of JPSS operational and experimental products in the Spring of 2018.

The JPSS Program released a new Call for Proposals to encourage additional work by its industry, academic,
and research partners on the use of JPSS in a wide range of areas.

I would like to thank each of the contributors and editors, and numerous partners for their dedicated

efforts to provide you this digest. | would also like to give special thanks to my Program Science staff, JPSS
Communications, and the NOAA JPSS Program Office, for their ongoing support in the development of this
digest; and o the authors and editors. It is through our collective efforts that we can present this information to
you. | hope you enjoy reading this digest and that you find it to be a worthwhile resource.

Mitch Goldberg

Senior Program Scientist, Joint Polar Satellite System (JPSS)
Satellite and Information Services

National Oceanic and Atmospheric Administration (NOAA)
U.S. Department of Commerce
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FROM THE PROGRAM DIRECTOR

November 18, 2017 was a beautiful night at Vandenberg Air Force
Base located just off the Pacific Coast some 150 miles northwest of Los
Angeles. Everyone was ready for the launch of the Joint Polar Satellite
System-1 (JPSS-1). It was a great thrill o see it lift off in a blast of fire and
smoke, to join the Suomi-NPP spacecraft in orbit. It was just less than
a year ago that | was at Cape Canaveral watching the Geostationary
Operational Environmental Satellite-16 (GOES-16) launch into space. As
the Program Director for GOES-R and then JPSS programs | had unique
insights into the challenges of ensuring the operational transition of our
nation’s most significant technological and scientific satellite advances in
decades. While | am honored to help bring JPSS-1 across the finish line to
a successful launch, the person that drove this program down the length
of the field was Harry Cikanek. Harry served for just over five years as the
JPSS Program Director and his outstanding leadership and technical expertise stabilized and sharpened
the focus of this critical program. He remains a vital resource and a stalwart partner to the JPSS Program
as the Director of the NOAA Center for Satellite Applications and Research (STAR).

Even as we put JPSS-1, now NOAA-20, through its post-launch paces on its way to operations we are
looking forward to JPSS-2, JPSS-3, and JPSS-4. We are taking actions to maintain a robust polar-satellite
constellation not only for our own national interests, but to fulfill our commitments to our international
partners. All of the instruments for JPSS-2 through JPSS-4 are under confract. The JPSS-2,-3,-4
Spacecraft Critical Design Review (CDR) was held in late October 2017. The CDR was passed by the
review team with no liens. One change in the program is that the CERES instrument is being replaced with
the NASA-procured Radiation Budget Instrument (RBI) on JPSS-2 and beyond. The RBI completed its CDR
in September 2017. The VIIRS for JPSS-2 was delivered in December 2017 and the VIIRS components

and subsystems for JPSS-3 and -4 are progressing according to schedule. The hardware for the Cross-
tfrack Infrared Sounder (CrlS) is progressing with optical mechanical assembly vibration completed. The
hardware for the Advanced Technology Microwave Sounder (ATMS) is progressing and new IF amplifiers
are being developed. Everything is on frack for us to maintain the 31 July 31, 2021 launch readiness date
for JPSS-2.

As the JPSS-1 instruments continue their checkout and the data begins to flow, we continue to leverage
the data and products from Suomi-NPP. Suomi-NPP is a cornerstone of NOAA's integrated observing
system, providing microwave and infrared radiances that help make up part of the 85% of the data
assimilated into the global forecast models. The JPSS-1 spacecraft will be placed in orbit 50 minutes
(half-an-orbit) in front of the Suomi-NPP spacecraft. Once JPSS-1 has completed its post-launch
calibration-validation period it will become the primary NOAA spacecraft in the afternoon orbit. While
Suomi-NPP continues to operate the nation will enjoy a wealth of polar data and imagery supporting
near-term and long-term forecast decisions. These 50 minutes will be especially critical providing more
frequent satellite-based temperature and moisture soundings, and day-night band (DNB) imagery that
have proven so valuable in pre-convective environments and in tfracking changes in tropical cyclone
movement and intensity. The addition of McMurdo Antarctica to the JPSS-1 communications architecture
will decrease the latency for data and products ensuring their availability to forecasters to assist them in
handling rapidly changing weather events.
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Suomi-NPP capabilities were invaluable to the Federal Emergency Management Agency (FEMA) and other
first responders as they dealt with the disasters of Hurricanes Harvey and Maria. The Suomi-NPP VIIRS
flood product was able to define the areal extent of the flood waters of Hurricane Harvey before it was
safe to send personnel in for ground-based observations. The DNB was able to capture daily changes in
light levels on Puerto Rico and the surrounding islands even while most roads and runways were blocked
with downed trees and debris. FEMA personnel in the impacted areas expressed their appreciation for
these products and will be expecting JPSS support for future environmental disasters.

Our Proving Ground and Risk Reduction Program (PGRR) remains robust. We are now in our third PGRR
Call-for-Proposals to help identify initiatives that will help our users optimize the operational use of

current capabilities and determine leading edge research efforts to evaluate possible new applications.
Since 2012, feams of developers, the academic community, and algorithm experts have joined with our
JPSS staff to exploit Suomi-NPP capabilities to help our users’ better meet their mission requirements.
Combining these efforts into various initiatives has allowed these experts to work closely together to
identify key activities and timelines to bring basic concepts to reality. Our PGRR work is looking for ways o
bring geostationary capabilities that when blended with those from the JPSS polar-orbiting system would
allow users to leverage the strengths of both systems. Satellite flood products and smoke forecasting are
key examples of bringing these satellite data and products together for the greater good.

The articles in this digest capture examples of how our users are putting JPSS capabilities to use. We
have found that this type of user advocacy provide a compelling case defining how critical satellite

datais to every NOAA mission. For every example provided here, there are many more that have yet

to be documented. | anticipate that the 2017 Science Digest will encourage continued dialog among
developers, users and the JPSS Program to determine additional actions that can be taken to lead to even
greater success.

Greg Mandt

Joint Polar Satellite System (JPSS)

Satellite and Information Services

National Oceanic and Atmospheric Administration (NOAA)
U.S. Department of Commerce
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THE ROLE OF
SUOMI-NPP IN THE
EL NINO RAPID
RESPONSE FIELD
CAMPAIGN

The information in this article is based, in part, on the October 24, 2016 JPSS
science seminar presented by Chris Barnet, Science and Technology Corporation.

Additional contributors: Ryan Spackman (STC at NOAA/ESRL), Brad Pierce
(STAR), Antonia Gambacorta (STC), Mitch Goldberg (JPSS), Nadia Smith (STC),
Jonathan Smith (STC), Jim Davies (SSEC) Tom King (STAR), Bill Sjoberg (JPSS),

and many more.



Summer 2015 NOAA Climate Forecasts—Strong EIl Nino very likely in winter
2015-2016, with potentially large U.S. and global impacts.

SST Departures (°C) in the Tropical Pacific during the last four weeks. NOAA, ENSO: Recent Evolution, Current Status and Predictions.
Accessed from: https:/www.ncdc.noaa.gov/monitoring-content/sotc/drought/2015/12/noaa-nws-cpc-160104-enso_evolution-status-
fcsts-web.pdf

OPPORTUNITY OF A LIFETIME

The warm phase of the El Nifio Southern Oscillation (ENSO) or El Nifo is associated with a warm ocean
current in the tropical Pacific Ocean. It is one of the most important environmental phenomena on Earth
because it alters the global atmospheric circulation, and distorts weather patterns across the globe'. The
extensive impacts of the tropical Pacific ocean-atmosphere system on global weather and climate patterns
during El Nifio events are well documented. This region, known to have the largest changes in sea surface
temperature (SST) due to the ENSO cycle, is considered the cradle of the El Nifio, and therefore represents
the ideal location to observe and document the phenomenon. It is however, a remote and data-sparse
region. Thus like many remote regions it faces the challenges associated with in situ data collection including
accessibility, and a general lack of in situ infrastructure.

The Oceanic Nifio Index (ONI) is the National Oceanic and Atmospheric Administration’s (NOAA) primary?
indicator for monitoring the phenomenon. According to NOAA, an index of 0.5°C or higher indicates that the
east-central tropical Pacific is significantly warmer than usual—the classic hallmark of El Nifio conditions.
In the summer of 2015 forecast models signaled an unusually large anomaly suggesting the likelihood of a
relatively rare strong El Nifio during the winter of 2015-16. Consistent with model predictions, oceanic and
atmospheric conditions in the equatorial Pacific indicated a significant event comparable to historical large
events such as the 1877-78, 1982-83, and the 1997-98.
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Maps from the NOAA-CIRES 20th Century Reanalysis version 2¢ (Compo et al. 2011, go.usa.gov/XTd). ACRE, NOAA's NCEI, and 65
organizations are key partners providing historical observations to 20CR.

This was a rare scientific opportunity for scientists from the Joint Polar Satellite System (JPSS) along with
their colleagues from NOAA's Earth System Research Laboratory/Physical Sciences Division (ESRL/PSD) to
study an extreme climate event while it was occurring. But, they had a dilemma at hand. Could they mount a
significant field campaign in a relatively short duration of time? They also faced the additional constraint of
working in an isolated region. Conventional wisdom on El Nifio stipulated that there simply wasn’t enough
tfime. But, if accomplished, this campaign, which planned to use targeted observations from the tropical
Pacific Ocean, would pave the way for a historical record that would help advance studies and
understanding of El Nifio as well as improve predictions of future events.

Challenging the conventional wisdom, and leveraging their extensive field campaign experience, scientists

at NOAA/OAR/ESRL/PSD initiated an ambitious field campaign, dubbed the El Nifio Rapid Response (ENRR).
Following a late December/early January
authorization to operate, and a fast
approaching El Nifio event, the ENRR
team resorted to an on-the-fly ad hoc
plan, which led to a swift campaign
launch on January 19 all the way through
March 10, 2016 (www.esrl.noaa.gov/psd/
enso/rapid_response/). The goal of this
campaign was to establish the initial
fropical atmospheric response linking El
Nifio to its global impacts. The campaign
drew tfogether coordinated observations
from various sources including
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radiosonde launches from the NOAA Gulfstream IV (G-IV) aircraft, Kiritimati (Christmas) Island, and the
Ronald H. Brown research vessel. The G-IV was deployed from Honolulu International Airport in Hawaii and
took measurements of the moisture transport across the central and eastern tropical Pacific. It supported
twenty-two 8-hour flights and deployed roughly 25-35 dropsondes per flight. The Global Hawk (GH) was
able to cover three 24-hour flights on February 15, 16 and 21 which aimed to evaluate transport from the
extratropical Pacific on the US West Coast. The GH flights coordinated by the NOAA Sensing Hazards with
Operational Unmanned Technology (SHOUT) program and provided 89 dropsondes from the three flights.
The Scripps Institution of Oceanography organized complementary flights targeting atmospheric rivers
over the North Pacific. The flights, made on February 15, 18 and 21 from Air Force C-130 aircrafts, were
deployed from both Hawaii and California and provided 285 dropsondes at the western and eastern portions
of atmospheric rivers. Surveys from the NOAA R.H. Brown vessel from February 16 to March 18 assisted the
campaign with information on atmospheric and oceanic conditions in eastern tropical Pacific (8S to 8N, at
140W and 125W). They deployed ~6 rawinsondes per day. Finally, two rawinsondes were launched every
day from a fixed point in the fropics (Kiritimati Island, 1.9N, 157W). In total, the campaign deployed over 1200
dropsondes and rawinsondes.

JPSS scientists deployed real time soundings from the Cross-track Infrared Sounder (CrlS), and the
Advanced Technology Microwave Sounder (ATMS) instruments aboard the Suomi NPP satellite. The real
time data, which was available via direct broadcast assets from Corvallis Oregon and Honolulu Hawaii,
provided guidance for aircraft flights while the JPSS soundings helped to characterize the thermodynamic
field in regions that could not be measured with in-situ observations. Leveraging off efforts from previous
field campaigns, JPSS scientists employed the science code from the NOAA-Unique Combined Atmospheric
Processing System (NUCAPS) (Gambacorta et al., 2013) to provide additional near real time context for the
in-situ measurements. NUCAPS relies on a technique called ‘cloud clearing’ to remove the effect of clouds
so that atmospheric information can be obtained all the way to the surface, the region that is most relevant
for most weather applications, also in presence of clouds. In addition, the data collected from the campaign
provided opportunities for unique datasets for validating the NUCAPS satellite products.

Scientists at NOAA/OAR/ESRL/PSD will utilize the large volume of data collected during the campaign,
including the NPP NUCAPS products, to study the interaction of moisture originating in the central equatorial
Pacific with the mid latitudes. As in, they would have to take a number of measurements in the tropical
pacific convective region, i.e., south of Hawaii near the equator, map this info how it was transported by
weather systems intfo the mid latitudes and observe the impacts in regions across the nation.

USING SUOMI NPP DATA TO DEFY DISTANCE AND CONVENTIONAL WISDOM

With vantage points anywhere from hundreds to thousands of miles above the Earth’s surface, Earth
observation satellites can easily capture data over relatively wide areas, including the far reaches of the
central Pacific Ocean. Atmospheric field campaigns complement the satellite observations, which provide
information and insight into weather, climate, and other aspects of Earth’s global environment. They typically
employ some combination of measurements from various sources including aircraft- and/or ship-based,
satellite-, balloon- and ground-based, and advanced analytical methods. Aircraft platforms are considered to
be one of the most effective methods of data collection in field campaigns. They possess the high flexibility
needed to achieve close temporal and spatial coincidence with satellite overpasses almost everywhere on
the globe and under most weather conditions. Nevertheless, weather conditions, and especially those that
are severe in nature, can impose substantial challenges to operations on the ground, in the air, or over water.
Thus, accurate and timely situational information, specifically weather datq, is essential fo decision support
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Researchers at the NOAA ESRL Physical Sciences Division in Boulder, Colorado during a daily forecast briefing for the ENRR Campaign.
(Credit: Barb DelLuisi). https://www.flickr.com/photos/noaa_esrl/24871539871/in/album-72157661879457833/

systems across a broad range of service areas including aviation. Real-time weather data that delivers
knowledge of weather processes can help aircraft crews recognize and avoid hazardous flight conditions,
including severe weather. Examples include accurate and near real-time information of the intensity or
location of convection or features that reveal atmospheric instability. Given the remoteness of the central
Pacific Ocean, the ENRR flight crews would need as much awareness of the domain as possible.

The JPSS Proving Ground Sounding Initiative provided an opportunity to participate in the ENRR field
campaign. The NUCAPS science team, under direction of Dr. Chris Barnet, prepared morning and afternoon
overpasses from Suomi NPP Microwave-only and combined Infrared and Microwave sounding retrievals and
compared them with NCEP's Global Forecast System (GFS) 3 to 9 hour forecasts. Data from the Suomi NPP
morning overpass at 1:30 am (~12:30 UT = 2:30 HST = 7:30 EST) was manually processed to generate graphics
called “skew-T" plots. The skew-T plots were made available to the forecasters in Hawaii to utilize in the daily
forecast briefings. The normal NPP processing typically provides soundings within ~2 hours of acquisition on
the satellite. Direct broadcast, can provide the same data within minutes of acquisition by the satellite for a
region near the receiving antenna. Data from the 1:30 pm overpass (~0:30 UT = 14:30 HST = 19:30 EST) was
processed from the Honolulu and the Corvallis direct broadcast stations (the former only when GH for C-130’s
were airborne). Skew-T plots were delivered to the crew aboard the aircraft in near real fime. This data
provided the crew an in-flight snapshot of what to expect along the planned dropsonde locations.

Roughly 24 hours later the archived Suomi-
NPP data was re-processed to create a
synopsis for the entire Pacific domain.
Again, the NUCAPS science code was used
to provide the campaign’s science team
additional diagnostic information about the
NUCAPS soundings (e.g. averaging kernels).
This provided a quick-look comparison

with data from other sources including
dropsondes, rawinsondes, the NCEP/GFS,
and satellite soundings. These retrievals
were also valuable for the following day’s
flight planning discussion.
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LIMITATIONS IN REAL TIME DATA COLLECTION

Impediments to data collection in remote environments include
inaccessibility as well as the scarcity of in situ infrastructure.
Direct broadcast infrastructure has made it possible to acquire
real time data in these environments. This infrastructure

is important as it avails high resolution weather data that
increases situational awareness, and enables operators to
make informed decisions based on their surrounding situation.
While the direct broadcast platform has helped reduce data
latency, a significant disadvantage is the limited window of
data antennas can see. On most days of the campaign, the
Hawaii antenna did not “see” far enough South to be useful
for flight planning. The illustration above shows gaps in data
(circled), because the antenna in Hawaii could not see as far
south as the CrlIS instrument. Therefore all the data captured
beyond this point, which could have been useful, was rejected
during the calibration process. Similarly, on most days the
Corvallis antenna didn't “see” far enough West for Global
Hawk coverage (right). As post processing applications had
access to full coverage data, the ENRR science analysis was
not impacted by these gaps. With JPSS 1 this issue will be
mitigated with two ground stations, ensuring much lower data
latencies for future real time applications.

POST FLIGHT CAMPAIGN RESEARCH: THE EL NINO RAPID RESPONSE
AND RESEARCH PHASE (“ENR"3”)

Upon successful conclusion of the campaign, a new phase of the mission has started: the El Nifio Rapid
Response and Research (ENR*3) campaign. This post flight phase of the mission is focused on the full
analysis of the data collected during the flight campaign. Previous campaigns such as CalWater 2014 and
2015, have demonstrated that a correct knowledge of the vertical structure present in the atmosphere is
central to the correct forecast of water vapor tfransport and landfall. For this reason, a large effort of this
post flight campaign phase is being devoted towards computing the average magnitude and understanding
the sources of difference found between in situ measurements and the GFS forecast. NUCAPS data will
complement this research. Correlative differences between NUCAPS and the GFS forecast at the same
location of the in situ measurements will provide additional context to the analysis. Furthermore, the average
difference between NUCAPS and the GFS will be extended to the entire 3-month period of the campaign,
including missing flight days. This information will be used to assess whether the ensemble of in situ
measurements collected during the flight campaign is capable of representing the full variability occurred
during the 2015-2016 El Nifilo anomaly. This application is an innovative example of the synergistic use of
satellite data in the context of weather and climate applications.

Another important aspect of the post flight campaign phase is the development of an innovative validation
methodology of NUCAPS soundings, computed via averaging kernels. The NUCAPS retfrieval code uses

a subset of few hundreds of CrIS and all of the 22 ATMS channels to solve for temperature and moisture
profiles. A physical retrieval, such as NUCAPS must compute satellite radiances as accurately as possible. In
the case of NUCAPS, this is done on a 100 pressure level grid. The native retrieval product is output on these
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100 levels; however, the retrieved profiles are typically smoother than that. The physics behind atmospheric
sounding limits soundings fo a broad vertical region of the atmosphere, what is known as the vertical
averaging kernel®. NUCAPS soundings are smoother in the vertical domain than rawinsonde or model-
derived soundings and have vertically correlated errors. Proper use of soundings requires knowledge of the
error covariance matrix or, equivalently, the averaging kernel to properly describe the retrieval.

Application of averaging kernels enables understanding how smooth the satellite data really is. This
information is crifical to a forecast because it enables separating the physical vertical structures found in a
retrieval profile (such as thermal inversions or dry layers aloft) from retrieval artifacts. The large ensemble of
in situ data collected during the ENRR field campaign is now being used to develop this methodology and
perform the first demonstration of the value of NUCAPS averaging kernels. Lessons learned from this
experiment will be key for future training of weather forecasters on the proper use of NUCAPS soundings
under all different types of geophysical regimes.

Example of Averaging Kernels (AK) for an ENRR scene.

LESSONS LEARNED

Understanding the vertical structure of water vapor under fast developing regimes is crucial to forecast
integrated vapor transport correctly. The 2014 CalWater campaign suggested NUCAPS retrievals from CrlIS
and ATMS could improve land falling forecasts. In CalWater 2015 the JPSS science team demonstrated the
capability to provide real fime direct broadcast NUCAPS retrievals to a field campaign. During the ENRR
2016 campaign the NUCAPS science team actively participated to flight planning decisions and post
mission analysis.

POTENTIAL AREAS TO EXPLOIT NUCAPS

In the summer of 2018 NOAA will take part in a multi-agency field campaign dubbed the Fire Influence
on Regional and Global Environments Experiment (FIREX). The demonstrated capability to use NUCAPS
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temperature and water vapor soundings for flight planning and post mission analysis will be applicable to

the FIREX campaign, whose focus will be on atmospheric trace gas composition. By 2018, NUCAPS will be
operationally processed in CrlIS full resolution mode. This will enable enhanced trace gas retrieval with respect
to the current lower spectral sampling. NUCAPS full spectral resolution trace gases from CrlIS are expected to
be comparable to existing NUCAPS trace gas retrievals from existing hyper spectral sounders like AIRS and
IASI. The combination of a consistent NUCAPS trace gas product from multiple instruments and in real fime will
enable users with improved context for fire detection and trajectory model validation or initialization.

SUMMARY

The central Pacific—a remote data sparse region—has a significant impact on downstream weather both
in the USA and globally. With a goal to establish the initial tropical atmospheric response linking El Nifio to
its global impacts, the ENRR provided a unique data set of high resolution observations during a rare El
Nifo event. It also served up an opportunity to illustrate the value of Suomi-NPP satellite observations and to
validate and improve upon the NUCAPS applications.

Footnotes

'Michelle L'Heureux, May 5, 2014. “What is the El Nifio—Southern Oscillation (ENSO) in a nutshell?” https:/www.climate.gov/news-
features/blogs/enso/what-el-ni%C3%B10%E2%80%93southern-oscillation-enso-nutshell

2https://www.climate.gov/news-features/understanding-climate/climate-variability-oceanic-ni%C3%B1o-index

3This material was presented in the 2015 JPSS Science Seminar Annual Digest article titled “The Innovative Use of JPSS Satellite-Based
Soundings for Weather Applications”. http://www.jpss.noaa.gov/assets/pdfs/science_publications/2015_science_seminar_digest.pdf
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The mission of the National Oceanic and Atmospheric Administration (NOAA) is to “understand and predict
changes in climate, weather, oceans, and coasts, to share that knowledge and information with others, and
to conserve and manage coastal and marine ecosystems and resources.” This mission, deeply rooted in
science, service and stewardship has helped cultivate a workforce that is rich in science, technology,
engineering, and mathematics (STEM). NOAA also has a broad portfolio of cross-cutting areas of
responsibility, which are addressed through several organizations including the National Environmental
Satellite, Data, and Information Service (NESDIS). For NESDIS, these cross-cutting areas of responsibility are
exercised though the dataq, information, products, and services generated from its satellite missions. NESDIS
expands its science enterprise, by partnering with NOAA Cooperative Institutes, (Cls) and NOAA Cooperative
Science Centers (CSCs) to help advance NOAA mission sciences, and increase environmental literacy
through the use o