














Research Dealing with the Impacts of Climate on Health

Task Leader Jesse E. Bell

Task Code NC-OTH-02-NCICS-JB

Other Sponsor CDC/NCEI

Contribution to CICS Themes (%) Theme 1: 0%; Theme 2: 100%; Theme 3: 0%
Main CICS Research Topic Surface Observing Networks

Contribution to NOAA Goals (%) Goal 1: 100%; Goal 2: 0%; Goal 3: 0%;

Goal 4: 0%; Goal 5: 0%
Highlights: This report illustrates the collaboration and interaction with the CDC’s Climate and
Health Program. The goal of this interaction is to increase the understanding of the effects of
climate change on human health and assist with projects that can further this knowledge.

BACKGROUND

Changes in the world’s climate are having adverse impacts on human health and will likely
have increased impacts in the future. Understanding the potential health risks associated
with climate change is important for preparing for the future. The Centers for Disease
Control and Prevention (CDC) has dedicated time and resources to addressing the issues
that will arise from global climate change. The CDC has formed the Climate and Health
Program to focus solely on preparing for climate change and the impacts on the health of
U.S. residents. Besides leading climate and health research, the Climate and Health Program
is responsible for providing funding to state and city health departments to prepare for the
adverse effects of climate change.

Figure 1. List of states and cities being funded by CDC’s Climate-Ready
States and Cities Initiative.

ACCOMPLISHMENTS

In order to develop projects dealing with climate and health, Jesse E. Bell has extended his
role in the Climate and Health Program (located in CDC’s National Center for Environmental
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Health) as a Climate Science Advisor. His role is to serve has a conduit to between climate
observations from NOAA and health projects at CDC. Through this interaction, he has

helped develop projects dealing with extreme heat surveillance, soil moisture conditions

and Valley Fever, evaluation of mental health outcomes from drought, and a project dealing
with waterborne pathogens. He also helps CDC grantees access and understand climate

data and has helped CDC gain access to National Climate Assessment climate change
projections and NIDIS drought data for the National Environmental Health Tracking Network.
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Figure 2. Webpage for public comments of the USGCRP Climate and Health Assessment.

Dr. Bell was also a lead author of the extremes chapter of the USGCRP Climate and Health
Assessment. His chapter evaluated the impacts of extreme events on human health. The
draft report assessed: exposure to health hazards associated with projected increases in the
frequency and/or intensity of extreme precipitation, hurricanes, coastal inundation, drought,
and wildfires in some regions of the United States; health outcomes associated with
exposure to extreme events include death, injury, or illness; exacerbation of underlying
medical conditions; and adverse effects on mental health; and the character and severity of
health impacts from extreme events depend not only on the frequency or intensity of the
extremes themselves but also on a population’s exposure, sensitivity, and adaptive capacity.
Many types of extreme events can cause loss of essential infrastructure (such as water,
transportation, and power systems) required to safeguard human health. Key risk factors
that individually and collectively shape a population’s vulnerability to health impacts from
extreme events include age, health status, socioeconomic status, race/ethnicity, and
occupation.

PLANNED WORK
e Finish student projects and submit for publication.
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e lLead and complete the USGCRP — Interim Report on Climate and Health chapter on
Extremes and Human Health.

e Continue to serve as a mentor to MPH students at Emory University.

e Continue to develop CICS connections to health community.

PRESENTATIONS
e Bell, J.E. The Health Consequences of a Changing Climate. 2014 Second S-NPP
Applications Workshop, Huntsville, AL. November 2014.
e Bell, J.E. NOAA Climate Data Sources for Health. 2014 Water and Health Conference,
Raleigh, NC. October 2014.
e Bell, J.E. Intersection of Climate and Health. Invited talk at the AMS Asheville
Chapter, Asheville, NC. September 2014.

OTHER

Dr. Bell, through his Adjunct Professor Position in the Rollins School of Public Health at
Emory University, has mentored and graduated four Masters of Public Health students that
are interested in working on topics dealing with climate and health.

PERFORMANCE METRICS

FY15

# of new or improved products developed following NOAA guidance 0
# of products or techniques transitioned from research to ops following NOAA 0
guidance

# of new or improved products developed without NOAA guidance 0
# of products or techniques transitioned from research to ops without NOAA 0
guidance

# of peer reviewed papers 0
# of non-peered reviewed papers 0
# of invited presentations 3
# of graduate students supported by a CICS task 0
# of graduate students formally advised 4
# of undergraduate students mentored during the year 0
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Water Sustainability and Climate Change: a Cross-Regional Perspective

Task Leader Kenneth Kunkel

Task Code NC-OTH-03-NCICS-KK

Other Sponsor NSF

Contribution to CICS Themes (%) Theme 1: 0%; Theme 2: 0%; Theme 3: 100%.
Main CICS Research Topic National Climate Assessments

Contribution to NOAA Goals (%) Goal 1: 100%; Goal 2: 0%; Goal 3: 0%;

Goal 4: 0%; Goal 5: 0%
Highlight: Model simulations from the CMIP5 hindcast experiment were found to generally

reproduce observed regional trends in the number of monthly temperature extremes for the
period 1981-2010.

BACKGROUND

Water resource availability varies across the Sunbelt of the United States with a sharp East-
West transition at 105° W. Arid regions west of the 105th Meridian produce less runoff. On
the other hand, humid regions in the east produce greater than 40 cm of mean annual
runoff. Consequently, reservoirs in the west are over-year systems holding multiple years of
inflows, whereas reservoirs in the east are within-year storage systems with the need to
refill the system in the beginning of spring. Accordingly, water policies also differ
substantially, with western states pursuing “prior appropriation” and the eastern states
following “riparian rights” for allocation. These contrasting strategies also impact freshwater
biodiversity, with the ratio of non-native to native fish species being nearly six times higher
in the West compared to the East. In spite of these cross-regional differences, both regions
face two common stressors: (a) uncertainty in available water arising from global climate
change and (b) increased human demand due to population growth and consumption.
Consequently, there is an ever-increasing need for an integrated assessment of fresh water
sustainability under these two stressors over the planning horizon (10-30 years).

The main objective of this study is to understand and quantify the potential impacts of near-
term climate change and population growth on freshwater sustainability—defined here as
integrating daily to annual flows required to minimize human vulnerability and maximize
ecosystem needs (including native biodiversity) for freshwater—by explicitly incorporating
the feedbacks from human-environmental systems on water supply and demand. Using
retro-analyses involving CMIP5 multimodel climate change hindcasts, we will revisit how
freshwater sustainability could have been better achieved over the past five decades across
the Sunbelt. To couple the hydroclimatic and hydro-ecological system dynamics with the
management of water infrastructure systems, a two-level agent-based modeling framework
will explicitly simulate adaptive behaviors and feedbacks between policy and consumers.

This interdisciplinary project involves collaboration between three universities, North
Carolina State University (NCSU), Arizona State University (ASU), and Florida International
University (FIU). Findings from the CMIP5 retro-analyses will evaluate and recommend
societal options (i.e. supply augmentation vs. demand reduction) for promoting future
(2015-2034) freshwater sustainability across the Sunbelt. Cross-regional synthesis of policies
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and media sources for the targeted basins will identify de/centralized adaptive strategies
that have been employed independently and collectively to maintain flows, increase
supplies, or reduce demands. Utilizing the near-term hydroclimatic projections, we will
guantify how current policies on reservoir operations and groundwater extraction could
impact the reliability of future water supplies for cities and also alter the key attributes of
hydrographs that are critical for maintaining freshwater biodiversity. In doing so, the project
will also investigate the degree to which regions have pursued ‘hard path’ (i.e. supply
augmentation) vs. ‘soft path’ (i.e. demand reduction) strategies by explicitly modeling
potential societal interventions for water sustainability.

ACCOMPLISHMENTS

The major objective for this period was to perform an analysis of trends in monthly
extremes. Monthly temperature and precipitation data for thirteen models from the CMIP5
30-yr hindcast experiment for 1980-2010 were used. Most of these models have more than
one ensemble member. The total number of ensemble members for these thirteen models
was 75. An extreme index was constructed by calculating standardized monthly anomalies
of temperature and precipitation for the observations and models for individual grid points.
This index is then divided into two parts: a positive index for values that are >+1.50 (o is the
standard deviation of the standardized monthly anomalies) and a negative index for values
that are <-1.50. The index is then aggregated into six regions of the United States: the
Southeast, Southwest, Northeast, Northwest, the Great Plains, and the Midwest (these
regions are defined in the Third National Climate Assessment; Melillo et al. 2014). For each
region, the total numbers of grid point values above and below 1.50 (POS and NEG indices
respectively) are summed up for each of the 30 years for observations and the models

Figure 1 shows the positive (warm) number of extreme temperature events for the 1981 to
2010 time period for each region. With the exception of the NW, each of the regions show
increasing trends for both the observations and the model mean. The NE shows almost
identical trends for the observations and the model mean. The NW region indicates a
decreasing observed trend with the model mean showing an increasing trend. Clearly in
each plot in Fig. 1, the observations show much more interannual variability than the model
mean, mainly due to the averaging of the 77 ensemble members in calculating the model
mean, which will dampen the variability. The correlations of the observed series with the
model means are low for all regions, except the NE region, which has a correlation of 0.41.
Thus the trends of the observations and model means of extreme temperature (positive, i.e.
extreme high) show good agreement, except the NW; however the interannual variability is
not in good agreement. A good example is the large number of observed positive extreme
temperatures for 1998 is the GP and MW, probably coinciding with the strong 1997-1998 El
Nino. Notice the failure of the model mean to capture this large number of extreme events
for the same year and regions. But that is attributable to the nature of the models; there is
no expectation that a coupled (ocean-atmosphere) climate model would reproduce the
timing of El Nino events.

Figure 2 is the number of negative (cold) extreme temperature events. Unlike Fig. 1, there is

good agreement for the trends for all the regions as well as higher correlations of the
observed and model mean series. The model mean also captures the Mount Pinatubo
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eruption in the early 1990’s with a large peak for all the regions. The observations show a
much smaller peak in these regions, except the MW and the GP, where the observations
and the model mean show good agreement. This difference between the model mean and
observations could be the result of some of the models explicit treatment for volcanoes.

Comparing Figs. 1 and 2, it is evident that the number of warm events overall are increasing
and the number of cold events are decreasing over the 1981-2010 time period.
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Figure 1: Time series and trends (1981-2010) of the positive (warm) extreme temperature
index for observations and the model mean for the NE, SE, MW, GP, NW, and SW. The
correlation between the obervational series and the model mean series are in parentheses.
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(a) NEG num temp in NE US (corr 0.29) (b) NEG num temp in SE US (corr 0.38)
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Figure 2. Time series and trends (1981-2010) of the negative (cold) extreme temperature
index for observations and the model mean for the NE, SE, MW, GP, NW, and SW. The
correlation between the obervational series and the model mean series are in parentheses.

PLANNED WORK
e Complete and submit a paper on CMIP5 hindcast simulations
e Analyze daily data from CMIP5 hindcast simulations for extremes

PRESENTATIONS
e Stegall, S. T., K. E. Kunkel, 2015: Long-Term U.S. Regional Trends of Extreme
Temperature In the Coupled Model Intercomparison Project (CMIP5) Hindcast Data,
American Meteorological Society 95" Annual Meeting, Phoenix, AZ (January 4-8).

PERFORMANCE METRICS
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FY15

# of new or improved products developed following NOAA guidance 0
# of products or techniques transitioned from research to ops following NOAA 0
guidance

# of new or improved products developed without NOAA guidance 0
# of products or techniques transitioned from research to ops without NOAA 0
guidance

# of peer reviewed papers 0
# of non-peered reviewed papers 0
# of invited presentations 0
# of graduate students supported by a CICS task 0
# of graduate students formally advised 1
# of undergraduate students mentored during the year 0

PERFORMANCE METRICS EXPLANATION

Kenneth Kunkel serves on the Ph.D. committee of North Carolina State University Ph.D.
candidate Rajarshi Das Bhowmik. Two papers were presented at the 2014 AGU Fall meeting
and the 2015 Annual Meeting of the American Meteorological Society.
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Role of Kelvin Waves in Tropical Cyclogenesis

Task Leader Carl Schreck

Task Code NC-OTH-04-NCICS-CS

Other Sponsor NASA

Contribution to CICS Themes (%) Theme 1: 0%; Theme 2: 50%; Theme 3: 50%.
Main CICS Research Topic Climate Data and Information Records and

Scientific Data Stewardship
Contribution to NOAA Goals (%) Goal 1: 0%; Goal 2: 100%; Goal 3: 0%;
Goal 4: 0%; Goal 5: 0%

Highlight: Kelvin waves are shown to significantly affect the formation of tropical cyclones in all
basins through interactions with the Madden—Julian Oscillation and easterly waves.

BACKGROUND

Kelvin waves are among the most prominent sources of synoptic scale rainfall variability in
the tropics, but large uncertainties surround their role in tropical cyclogenesis. It is
hypothesized that Kelvin waves may promote tropical cyclogenesis in four primary ways: 1)
enhancing deep moist convection; 2) generating low-level cyclonic potential vorticity
through diabatic heating; 3) decreasing the vertical wind shear through their vertical
circulations; and 4) providing equatorial westerly anomalies that enhance the recirculation
of moisture. This project uses Kelvin-filtered NASA TRMM multisatellite rainfall estimates to
identify which Kelvin wave phases produce the most tropical cyclones. For each basin and
each phase, storm-relative composites are then used to test each of the hypothesized
mechanisms.

ACCOMPLISHMENTS

During Year 1 of this project, we examined the frequency of tropical cyclogenesis relative to
the local phase of Kelvin waves using TRMM multisatellite precipitation analyses. In Year 2,
we used MERRA data to make composites of common tropical cyclogenesis parameters for
the Kelvin phases that were found to be most favorable for tropical cyclogenesis.

These preliminary results were presented at the AMS Conference on Hurricanes and
Tropical Meteorology. Forecasters from the National Hurricane Center showed interest in
the results. They suggested binning the storms by time-lags from the most convective
(crest) part of the wave, rather than by phase of the wave. This lag-based view has been
used in previous studies and was more adaptable for the forecasters. For the remainder of
Year 2, we revised our methodology following these suggestions. Consistent with previous
work, we found a suppression of tropical cyclogenesis in the days leading up to wave
passage (negative lags) and an increase following wave passage.

Figure 1 summarizes the results of the Kelvin wave composites. The tropical cyclone
generally forms outside of the wave’s enhanced convection and moisture. Instead, it
develops with enhanced outflow at 200-hPa (Fig. 1a) and cyclonic vorticity (Fig. 1b), both of
which persist on time scales longer than that of the wave. The Kelvin wave is embedded
within the MJO and affects the greatest change in the zonal wind anomalies (Fig. 1c). The
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easterly wave initiates or intensifies within the Kelvin wave and enhances the westerly
anomalies until genesis occurs around 2.5 days after the interaction with the Kelvin wave
crest. The results have been submitted to Monthly Weather Review.

c) U850 and rainfall

a) 200-hpa
10°N =

+3d +2d +1d od -1d
Lag (Days)

Lag (days)

+3d +2d +1d od -1d

Lag (Days)
© Positive Influence
© Negative Influence

WAVE DIRECTION

-60 -40 -20 0 20 40
Longitude

Figure 1. Schematic summarizing the relationships between the Kelvin waves and tropical
cyclogenesis observed in this study at a) 200-hPa and b) 850-hPa. The horizontal axis is time
in days from the wave crest, but it could also be viewed as longitude. c) Time—longitude
Hovméller schematic of 850-hPa zonal wind anomalies and rainfall anomalies associated
with the Kelvin wave, the MJO, and the pregenesis easterly wave.

PLANNED WORK
e Analyze the developing tropical cyclones in a Lagrangian framework to determine
the impacts of Kelvin waves on the developing storms

PRESENTATIONS
Invited presentations
e Schreck, C. J., and J. P. Kossin, 2014: A global survey of Kelvin waves and tropical
cyclogenesis. NASA Precipitation Measurement Mission Science Team Meeting, 4-8
August 2014, Baltimore, MD.
Other presentations
e Schreck, C. J., and J. P. Kossin, 2015: A global survey of Kelvin waves and tropical
cyclogenesis. Third Symposium on Prediction of the Madden—Julian Oscillation, 4-8
January 2015, Phoenix, AZ.
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e Schreck, C.J., and J. P. Kossin, 2014: A global survey of Kelvin waves and tropical
cyclogenesis. 39" Climate Diagnostics and Prediction Workshop, 20-23 October
2014, St. Louis, MO.

e Schreck, C.J., and J. P. Kossin, 2014: A global survey of Kelvin waves and tropical
cyclogenesis. 31st Conf. on Hurricanes and Tropical Meteorology, 31 March-4 April
2014, San Diego, CA.

PERFORMANCE METRICS

FY15

# of new or improved products developed following NOAA guidance 0
# of products or techniques transitioned from research to ops following NOAA 0
guidance

# of new or improved products developed without NOAA guidance 0
# of products or techniques transitioned from research to ops without NOAA 0
guidance

# of peer reviewed papers 0
# of non-peered reviewed papers 0
# of invited presentations 1
# of graduate students supported by a CICS task 0
# of graduate students formally advised 0
# of undergraduate students mentored during the year 0
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Appendix 1: Performance Metrics for CICS-NC

TOTAL CICS-NC PERFORMANCE METRICS

FY15

# of new or improved products developed following NOAA guidance 87
# of products or techniques transitioned from research to ops following NOAA 1
guidance

# of new or improved products developed without NOAA guidance 23
# of products or techniques transitioned from research to ops without NOAA 0
guidance

# of peer reviewed papers 33
# of non-peered reviewed papers 5
# of invited presentations* 58
# of graduate students supported by a CICS task 2
# of graduate students formally advised 8
# of undergraduate students mentored during the year 17
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Appendix 2: CICS-NC Publications 2014-2015

Ashouri, H., K.-L. Hsu, S. Sorooshian, D. K. Braithwaite, K. R. Knapp, L. D. Cecil, B. R. Nelson,
and O. P. Prat, 2015: PERSIANN-CDR: daily precipitation Climate Data Record from multi-
satellite observations for hydrological and climate studies. Bulletin of the American
Meteorological Society, 96, 69-83, doi:10.1175/BAMS-D-13-00068.1. Available online at:
http://journals.ametsoc.org/doi/abs/10.1175/BAMS-D-13-00068.1

Bilotta, R., J. E. Bell, E. Shepherd, and A. Arguez, 2015: Calculation and evaluation of an air-
freezing index for the 1981-2010 climate normals period in the coterminous United States.
Journal of Applied Meteorology and Climatology, 54, 69-76, doi:10.1175/JAMC-D-14-0119.1.
Available online at: http://dx.doi.org/10.1175/JAMC-D-14-0119.1

Coopersmith, E. J., J. E. Bell, and M. H. Cosh, 2015: Extending the soil moisture data record
of the U.S. Climate Reference Network (USCRN) and Soil Climate Analysis Network (SCAN).
Advances in Water Resources, 79, 80-90, doi:10.1016/j.advwatres.2015.02.006. Available
online at: http://dx.doi.org/10.1016/j.advwatres.2015.02.006
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Thorne, S. D. Woodruff, and H.-M. Zhang, 2015: Extended Reconstructed Sea Surface
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http://dx.doi.org/10.1175/JCLI-D-14-00006.1

Inamdar, A., and K. R. Knapp, 2015: Inter-comparison of independent calibration techniques
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Sciences, In press, doi:10.1175/JTECH-D-14-00040.1. Available online at:
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Jacobs, J., S. K. Moore, K. E. Kunkel, and L. Sun, 2015: A framework for examining climate-
driven changes to the seasonality and geographical range of coastal pathogens and harmful
algae. Climate Risk Management, In press, doi:10.1016/j.crm.2015.03.002. Available online
at: http://dx.doi.org/10.1016/j.crm.2015.03.002

Kilpatrick, K. A., G. Podesta, S. Walsh, E. Williams, V. Halliwell, M. Szczodrak, O. B. Brown, P.
J. Minnett, and R. Evans, 2015: A decade of sea surface temperature from MODIS. Remote
Sensing of Environment, 165, 27-41, doi:10.1016/j.rse.2015.04.023. Available online at:
http://dx.doi.org/10.1016/j.rse.2015.04.023

Kossin, J. P, T. R. Knutson, K. A. Emanuel, T. R. Karl, K. E. Kunkel, and J. J. O’Brien, 2015:
Reply to ‘Comment on “Monitoring and Understanding Trends in Extreme Storms - State of
Knowledge” . Bulletin of the American Meteorological Society, In press, doi:10.1175/BAMS-
D-14-00261.1. Available online at: http://dx.doi.org/10.1175/BAMS-D-14-00261.1

Kunkel, K. E., R. S. Vose, L. E. Stevens, and R. W. Knight, 2015: Is the monthly temperature
climate of the United States becoming more extreme? Geophysical Research Letters, 42,
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Measurement Techniques, 8, 2291-2300, doi:10.5194/amt-8-2291-2015. Available online at:
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Leeper, R. D., M. A. Palecki, and E. Davis, 2015: Methods to calculate precipitation from
weighing bucket gauges with redundant depth measurements. Journal of Atmospheric and
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PERSIANN-CDR daily rainfall estimates in capturing the behavior of extreme precipitation
events over China. Journal of Hydrometeorology, doi:10.1175/JHM-D-14-0174.1. Available
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Appendix 3: CICS-NC Presentations 2014-2015

Bell, J.E. Intersection of Climate and Health. Invited talk at the AMS Asheville
Chapter, Asheville, NC. September 2014.

Bell, J.E. NOAA Climate Data Sources for Health. 2014 Water and Health Conference,
Raleigh, NC. October 2014.

Bell, J.E. Preparation of NOAA’s USCRN for NASA’s SMAP Mission. NASA/JPL SMAP
CAL/VAL Meeting, Pasadena, CA. October 2014.

Bell, J.E. The Health Consequences of a Changing Climate. 2014 Second S-NPP
Applications Workshop, Huntsville, AL. November 2014.

Bell, J.E. Evaluation of the California Drought with USCRN Soil Observations. Irvine,
CA. AGU Chapman Conference on California Drought. April 2015

Brown, O. and Kunkel, K.E., 2015: State of the Climate Science in Identification of
Risks; Presentation and Use of Data from National Climate Center and Affiliates,
invited talk, Executive Forum on Business and Climate Workshop: Private Property,
Information Disclosure, and the Roles of Insurance and Government, Chapel, NC, (20
March).

Champion, S., and Kunkel, K. 2015: Data Management and the National Climate
Assessment: Best Practices, Lessons Learned, and Future Applications. 95™ Annual
Meeting the American Meteorological Society, Phoenix, AZ

L. Copley; NCEI Branch Seminar, NCEI, Asheville, NC: “Key West Agile Team:
Implementation and Successes”, May 5, 2015.

Dissen, J., Houston, T., Margolin, J. (2014). Climate Change & Variability — Data
Sources, Accessibility, and Use. Georgia Environmental Conference. Jekyll Island, GA.
Privette, J.L., T. G. Houston, D. P. Brown, J. Dissen, K. Gleason, and R. A. Leduc
Clarke. A New Approach to Climate Services at NOAA's National Climatic Data Center
(NCDC). January 7, 2015 AMS Annual Meeting

Hennon, C. C., K. R. Knapp, C. J. Schreck, S. E. Stevens, J. P. Kossin, P. W. Thorne, P.
A. Hennon, M. C. Kruk, and J. Rennie, 2014: Toward a homogeneous global tropical
cyclone intensity record. 31st Conf. on Hurricanes and Tropical Meteorology, 31
March-4 April 2014, San Diego, CA.

Hennon, C. C., K. R. Knapp, C. J. Schreck, S. E. Stevens, J. P. Kossin, P. W. Thorne, P.
A. Hennon, M. C. Kruk, and J. Rennie, 2014: Cyclone Center: Using citizen science to
reconcile global tropical cyclone intensity. Eighth International Workshop on Tropical
Cyclones (IWTC-VIII), 2-10 December 2014, Jeju, Republic of Korea.

Hennon, C. C., K. R. Knapp, C. J. Schreck, J. P. Kossin, and S. E. Stevens, 2015: Cyclone
Center: A crowd sourcing application of the HURSAT-B1 data record. 20" Conference
on Satellite Meteorology and Oceanography, 4-8 January 2015, Phoenix, AZ.

Paula A Hennon, Andrew Buddenberg, et al 2015: Technial Support for Climate
Assessment Data Services, Joint Assembly (AGU), Montreal, Canada (4 May 2015).
Kunkel, K.E., 2014: Climate Change: Regional Climate Scenarios, invited paper,
Climate Change Adaptation Planning Workshop, National Exercise Program, The
White House, Washington, DC, (7 May).
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o Kunkel, K.E., 2014: NOAA Climate Data in the National Climate Assessment, invited
paper, Workshop on Sources, Uses and Access to Regional Climate Forecasts and
Projections, U.S. Department of Agriculture, Washington, DC, (14 May).

e Kunkel, K.E., 2014: Climate change and risk? - How variable are climate projections
and implications for disturbance risk, invited talk, Southern Forests Economic Issues
Forum. Raleigh, NC, (4 November).

e Kunkel, K.E., 2014: Regional Climate Model Simulation of Extreme Precipitation in
North America”, invited talk, Fall Meeting of the American Geophysical Union, San
Francisco, CA, (December 19).

o Kunkel, K.E., 2014: Science Issues Associated with Precipitation and Storm Extremes,
Fall Meeting of the American Geophysical Union, San Francisco, CA, (19 December).

o Kunkel, K.E., 2015: Science and Communication Issues Associated with Precipitation
in the NCA, Annual Meeting of the American Meteorological Society, Phoenix, AZ, (5
January 5).

o Kunkel, K.E., 2015: Data Management and the National Climate Assessment: Best
Practices, Lessons Learned, and Future Applications, Annual Meeting of the
American Meteorological Society, Phoenix, AZ, (5 January).

o Kunkel, K.E., 2015: Overview of the National Climate Assessment, Annual Meeting
of the American Meteorological Society, Phoenix, AZ, (5 January).

o Kunkel, K.E., 2015: Looking back on NCA3 and forward to NCA4, Town Hall Meeting:
Developing Climate Scenarios for the 4™ National Climate Assessment and the
Sustained Assessment Process, Annual Meeting of the American Meteorological
Society, Phoenix, AZ, (6 January).

o Kunkel, K.E., 2015: Historical Perspective on Recent Hot and Cold Extremes, poster
paper, Annual Meeting of the American Meteorological Society, Phoenix, AZ, (7
January).

o Kunkel, K.E., 2015: Future Projections of Extreme Climate Conditions from the
National Climate Assessment: Implications for Food Security, invited paper, Annual
Meeting of the American Association for the Advancement of Science, San Jose, CA,
(15 February).

o Kunkel, K.E., 2015: Projected Effects of Climate Change on Extreme Weather, invited
talk, Kickoff Meeting, Effects of Climate Change on Dam-Related Health and Safety
Interagency Assessment Team, Washington, DC, (25 February).

o Kunkel, K.E., 2015: Extreme Climate Conditions Past and Future: Implications for
Food Security and Water Resources, 13" Annual Climate Prediction Applications
Science Workshop, Las Cruces, NM, (25 March).

e Vines C., Leeper R., and Palecki M. Evaluating the 2012 Drought using Modeled and
Observed Datasets. Annual Biomedical Research Conference for Minority Students,
San Antonio, TX. November 2014.

e Leeper, R. D. and Bell, J. E. Evaluating the Evolution of the California Drought and
Monitoring Societal Risks with NOAA's U.S. Climate Reference Network. Annual
Meeting of the American Meteorological Society, January 2015.

e Leeper, D. R, and Rennie, J. The Evolution of In Situ Climate Observations and
Impacts on Observations and Climate Metrics. UNC Asheville Department of
Atmospheric Sciences, Asheville, NC, February 2015.
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e Matthews, J.L. 2014 Land surface albedo climate data record from a constellation of
geostationary satellites. EUMETSAT visiting scientist seminar, 4 October 2014,
Darmstadt, Germany.

e lattanzio, A, J. Matthews, M. Takahasi, K. Knapp, J. Schulz, R. Roebeling, R. Stoeckli.
2014. 30 years of land surface albedo from GEO satellites: Status of the SCOPE-CM
LAGS Project. The Climate Symposium 2014, 13-17 October 2014, Darmstadt,
Germany.

e Matthews, J.L., 2014. Research applications at the National Climatic Data Center,
North Carolina State University Mathematics Department First Year seminar,
Raleigh, NC (14 Nov.).

e Matthews, J.L. 2015. Land surface albedo from a constellation of geostationary
satellites compared and fused with polar-orbiting data. Annual meeting of the
American Meterological Society, 4-8 January 2015, Phoenix, AZ, USA.

e Matthews, J.L. 2015. Land surface albedo from a constellation of geostationary
satellites compared and fused with polar-orbiting data. Annual meeting of the
American Meteorological Society, 4-8 January 2015, Phoenix, AZ, USA.

e Shi, L, J.L. Matthews, Q. Yang, S.-P. Ho. 2015. HIRS-Derived temperature and
humidity profiles and comparisons with GPS RO derived profiles, Annual meeting of
the American Meteorological Society, 4-8 January 2015, Phoenix, AZ, USA.

e Nickl, E., H.M. Zhang and D. Wuertz: Data Gap Impact Analysis on Global Surface
Temperature Trends using GFDL CM3-CMIP5 model. SAMSI IMAGe Summer
Program: The International Surface Temperature Initiative, Poster Session, Boulder,
July 8-16, 2014.

e Zhang H.M., D. Wuertz, E. Nickl, J.H. Lawrimore, M. Menne and C. Williiams: Data
Gap Impacts on Global Surface Temperature Trends from Various Datasets. SAMSI
IMAGe Summer Program: The International Surface Temperature Initiative, Poster
Session, Boulder, July 8-16, 2014.

e Nickl, E., C. Willmott, and R. Vose. Estimation of land surface precipitation using a
new spatial interpolator method. Peruvian Geophysical Institute, Lima, February 18,
2015

e Peng, G., 2014: Introduction to scientific data stewardship maturity matrix.
NCDC/CICS-NC Branch Seminar. November 13, 2014, Asheville, NC, USA.

e Jones, P. R, N. A. Ritchey, G. Peng, V. A. Toner, H. Brown, and K. Roberts, 2014: ISO,
FGDC, DIF and Dublin Core — making sense of metadata standards for Earth Science
data. AGU Fall meeting, 15 — 19 December 2014, San Francisco, CA, USA.

e Peng, G.,2015: NOAA/WHOI Climate Data Record of Ocean Surface Bundle, v1.0
(Sea Surface Temperature, Ocean Near-Surface Properties, and Heat Fluxes) (DSI —
371201). NCDC User & Engagement Services Branch Briefing. January 8, 2015.
Asheville, NC, USA.

e Peng, G., 2015: Towards a consistent measure of stewardship practices. NCEI
Archive Branch Briefing. May 6, 2015, Asheville, NC, USA.

e Prat, O.P., B.R. Nelson, L. Vasquez, R. Ferraro, S. Rudlosky, and J.J. Wang 2014.
Evaluation of satellite based Quantitative Precipitation Estimates (QPEs) over
CONUS (2002-2012): Comparison with surface and radar precipitation datasets. 7t
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Workshop of the International Precipitation Working Group (IPWG), November 17-
21 2014, Tsukuba, Japan.

e Prat, O.P, B.R. Nelson, S.E. Stevens, D.-J. Seo, and B. Kim 2014. Long-term large-
scale bias-adjusted precipitation estimates at high spatial and temporal resolution
derived from the National Mosaic and Multi-sensor QPE (NMQ/Q2) precipitation
reanalysis over CONUS. 2014 AGU fall meeting, December 15-19 2014, San
Francisco, CA, USA.

e Nelson, B.R., O.P. Prat, S.E. Stevens, D.-J. Seo, J. Zhang, and K. Howard 2014.
Assessment of bias in the National Mosaic and Multi-Sensor QPE (NMQ/Q2)
reanalysis radar-only estimate. 2014 AGU fall meeting, December 15-19 2014, San
Francisco, CA, USA.

e Kim, B., D.-J. Seo, B.R. Nelson, and O.P. Prat 2015. Improving Multisensor
Precipitation Estimation via Conditional Bias-Penalized Optimal Estimation. 2015
EWRI World Environmental & Water Resources Congress, May 17-21 2015, Austin,
TX, USA. (O)

e Rennie, J.J. (2014) The ISTI Databank — Its construction, its formats, its metadata and
its data characteristics, SAMSI IMAGe Summer Program: The International Surface
Temperature Initiative, Boulder, CO, 8 Jul 2014

e Zhang, H.-M., D. Wuertz, E. Nickl, P.V. Banzon, B. Gleason, B. Huang, J.H. Lawrimore,
M. Menne, J. Rennie, P. Thorne and C. Willilams: A Data Gap Analysis and efforts
towards improving NOAA's Global Surface Temperature. AGU Fall Meeting, Poster
Presentation (GC51D-0448), San Francisco, December 15-19, 2014.

e Rennie, J,, A. Buddenberg, K. Gassert, R. Leeper, L.E. Stevens, and S.E. Stevens, 2015:
Computation, Analysis and Visualization of In-Situ and Remote Sensing Data using
Python, 95th AMS Annual Meeting, Phoenix, AZ (5 January)

e Rennie, J.J. (2015) Computation, Analysis and Visualization of In-Situ and Remote
Sensing Data using Python, 95" Annual Meeting of the American Meteorological
Society, Phoenix, AZ, 5 Jan 2015

e Rennie, J.J. (2015) Steps towards an experimental homogenized sub-monthly
temperature monitoring tool, Branch Seminar, Asheville, NC, 28 Apr 2015

e Schreck, C. J., and J. P. Kossin, 2014: A global survey of Kelvin waves and tropical
cyclogenesis. 31st Conf. on Hurricanes and Tropical Meteorology, 31 March-4 April
2014, San Diego, CA.

e Schreck, C. J., and J. P. Kossin, 2014: A global survey of Kelvin waves and tropical
cyclogenesis. NASA Precipitation Measurement Mission Science Team Meeting, 4-8
August 2014, Baltimore, MD.

e Schreck, C.J., H.-T. Lee, and K. Knapp, 2014: A new daily OLR dataset for identifying
the MJO and tropical waves. 39" Climate Diagnostics and Prediction Workshop, 20-
23 October 2014, St. Louis, MO.

e Schreck, C. J., and J. P. Kossin, 2014: A global survey of Kelvin waves and tropical
cyclogenesis. 39" Climate Diagnostics and Prediction Workshop, 20-23 October
2014, St. Louis, MO.

e Schreck, C.J., H.-T. Lee, and K. Knapp, 2015: A new daily OLR dataset for identifying
the MJO and tropical waves. Third Symposium on Prediction of the Madden-Julian
Oscillation, 4-8 January 2015, Phoenix, AZ.
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e Schreck, C. J., and J. P. Kossin, 2015: A global survey of Kelvin waves and tropical
cyclogenesis. Third Symposium on Prediction of the Madden—Julian Oscillation, 4-8
January 2015, Phoenix, AZ.

o Schreck, C. J.,, and Coauthors, 2015: Natural gas prices and the extreme winters of
2011/12 and 2013/14. Sixth Conference on Weather, Climate, and the New Energy
Economy, 4-8 January 2015, Phoenix, AZ.

e Schreck, C. J., 2015: Improving agricultural forecasts with large satellite datasets.
Data4Decisions Conference, 24-26 March 2015, Raleigh, NC.

e Hsu, K., H. Ashouri, D. Braithwaite, and S. Sorooshian, PERSIANN-CDR: A Daily
Precipitation Data Record, 17-21 November, 2014, Tsukuba, Japan.

e Ashouri H., P. Nguyen, A. Thorstensen, K. Hsu, and S. Sorooshian, 2014: Long-Term
Historical Rainfall-Runoff Modeling Using High-Resolution Satellite-based
Precipitation Products, Fall Meeting, American Geophysical Union; 2014 Dec 15-19;
San Francisco, California, USA.

e Nguyen, P, A. Thorstensen, K. Hsu, A. AghaKouchak, B. Sanders, and S. Sorooshian.
2014. Simulation of the 2008 lowa Flood using HiResFlood-UCI model with remote
sensing data. Poster session presented at the annual meeting of the American
Geophysical Union; 2014 Dec 15-19; San Francisco, California, USA.

e Stegall, S., L. Shi, and H. Zhang, 2014: Assessment of High Resolution Infrared
Radiation Sounder (HIRS) Satellite Air Temperature Data to with U.S. Climate
Reference Network (USCRN) Station Air Temperature Data, American Geophysical
Union, Fall Meeting, 15-19 December, 2014, San Francisco, California.

e Stegall, S. T., K. E. Kunkel, 2015: Long-Term U.S. Regional Trends of Extreme
Temperature In the Coupled Model Intercomparison Project (CMIP5) Hindcast Data,
American Meteorological Society 95" Annual Meeting, Phoenix, AZ (January 4-8).

e Stevens, L.E., 2014: Climate Change Impacts in the United States, NOAA’s National
Climatic Data Center (presentation for AB Tech Environmental Biology Students),
Asheville, NC (3 November).

e Stevens, L.E., K.E. Kunkel, R.S. Vose, and R.W. Knight, 2014: Has the Temperature
Climate of the United States Become More Extreme?, 2014 AGU Fall Meeting, San
Francisco, CA (16 December)

e Stevens, L.E., 2015: Climate Change Impacts in the United States, Asheville-
Buncombe Technical Community College (presentation for AB Tech Environmental
Biology Students), Asheville, NC (10 March)

e Stevens, S., B. Nelson, K. Kunkel, O. Prat, and T. Karl, 2014: Relationship among high
rainfall rates, atmospheric moisture, and temperature based on high-resolution
radar-based precipitation estimates, American Geophysical Union Fall Meeting, San
Francisco, CA (Dec 15-19).

e Sun, L, 2014: “Dynamical downscaling for the National Climate Assessment”,
Seminar at Tsinghua University, China (20 November 2014)

e Sun, L, K. E. Kunkel, and L. Stevens, 2014: “Regional climate extremes in the United
States: Observed changes and future outlook”, Seminar at Sun Yat-sen University,
China (24 November 2014)

e Sun, L, K. E. Kunkel, and L. Stevens, 2014: “Deliver and improve climate science for
National Climate Assessment in the United States”, SOUSEI symposium “Challenges
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toward Regional Climate Change Risk Prediction”, Yokohama, Japan (26 November
2014)

e Sun, L, 2014: Climate Downscaling Forecasts over Northeast Brazil: An Update. 13"
International Regional Spectral Model Workshop, Yokohama, Japan (26 November
2014)

e Taylor, R, and L.E. Stevens, 2014: Teaching Climate Using the Third National
Assessment, AGU-NESTA Geophysical Information For Teachers (GIFT) Workshop
2014, San Francisco, CA (15 December)
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