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Goals of the Observation Harvesting

* Goal is to produce a community consensus on the greatest
observational needs in most disciplines within atmospheric science
and related fields (hydrology, space weather, etc.)

* Dissemination:

1. Two articles planned for BAMS:

a.  Summary of the observational recommendations

b.  Going Forward (update of “NoN” NRC and other reports)
2. Summary for agencies that develop and/or support observations
3. Summary for policy makers (OMB; Congress)

* Hope to create strong enough value proposition to develop support
for increasing our nation’s observing capacity (Infrastructure!)

Conferences/Symposia at 2017 Annual AMS Meeting (43)

17th Presidential Forum: Earth System Observations in Service to Society

Special Symposium_on Individual, Social, and Cultural Observations in Weather and Climate Contexts
Progress, Problems, and Prospects

Lance Bosart Symposium

Robert A, Houze, Jr. Symposium

33rd Information Processing Technologies

31st Conference on Hydrology

29th Conference on Climate Variability and Change

28th Conference on Weather Analysis and Forecastin

24th Conference on Numerical Weather Prediction

26th Symposium on Education

21st Conference on Integrated Observing and tmosphere, Oceans, and Land Surface

20th Science Librarians Conference

19th Conference on Atmospheric Chemistry.

18th Conference on Aviation, Range, and Aerospace.

16th Annual AMS Student Conference

15th Conference on @ ts Applications to the Sciences

15th History Symposium

15th Symposium on the Coastal Environment

14th Conference on Polar and
14th Conference on Space Weather
13th Symposium on New Generation Operational Satellite Systems

13th Symposium on the Urban Environment
12th Svmoosium on Societal Aoolications: Policv. Research and Practice
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“Observations Lead the Way”

* Theme of the 2017 Annual AMS Meeting in Seattle
* NSF provided partial support for 100 students to attend 426 sessions
in 31 scientific conferences to “harvest” observational needs from
both oral and poster sessions
« Stacey Hitchcock (CSU) was the “shepherd” of the harvesters:
* Made all the session assignments
« Collected all of the 1729 student reports of oral talks
* Poster information and Powerpoint slides were also collected;
« Created an enormous Google spread sheet that organizes all the information
* Additional conferences/workshops also included in tabulations

Information/Questions Requested

« Date, Conference, Session

 Author, Title, Paper Number

* Does this talk contribute to or use observations?

* What measurements are discussed?

* What problem is being addressed?

* What is the greatest unmet observation need for this topic?

* Recommendations for improving instruments or designing new ones?
« Additional points related to observations

Conferences/Symposia at 2017 Annual AMS Meeting (cont.)

* Ninth Symposium_on Aerosol-Cloud-Climate Interactions
Eighth Conference_on Environment_and Health

Eighth Conference_on Weather, Climate, Water and the New Energy Econom:

Eighth Conference on the Applications_of Lightning Data
Eighth Symposium _on Lidar Atmospheric Applications

* Seventh Conference on Transition of Research to Operations

Seventh Symposium_on Advances in Modeling and Analysis Using Python
« Hifth Annual AMS Conference for Early Career Professionals

* Fifth Symposium_on Building a Weather-Ready Nation: Enhancing Our Nation's Readiness, and Resilience to High
Impiet Wpather Fuents

* Hifth Symposium_on Prediction of the Madden-Julian Oscillation: Processes, Prediction, and Impact
* Hifth Symposium_on the Joint Center for Satellite Dat: lati

+ Third Symposium_on High Performance Computing for Weather, Water, and Climate

* Fifth Symposium_on the Weather, Water, and Climate Enterprise

* Second Symposium on Multi-scale Atmospheric Predictabilty

+ Second Symposium on Special Sessions on L | Partnerships

+ Symposium_on Greening the Built Environment

+ Special

* Maior Weather Impacts of 2016

+ Special Severe Local Storms: Observation Needs to Prediction,



https://ams.confex.com/ams/AMSAWF18/webprogram/Session46980.html
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/17th-presidential-forum-earth-system-observations-in-service-to-society/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/special-symposium-on-individual-social-and-cultural-observations-in-weather-and-climate-contexts/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/observation-symposium-progress-problems-and-prospects/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/lance-bosart-symposium/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/robert-a-houze-jr-symposium/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/33rd-environmental-information-processing-technologies/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/31st-conference-on-hydrology/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/29th-conference-on-climate-variability-and-change/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/28th-conference-on-weather-analysis-and-forecasting-and-the-24th-conference-on-numerical-weather-prediction-conferences/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/28th-conference-on-weather-analysis-and-forecasting-and-the-24th-conference-on-numerical-weather-prediction-conferences/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/26th-symposium-on-education/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/21st-conference-on-integrated-observing-and-assimilation-systems-for-atmosphere-oceans-and-land-surface/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/20th-atmospheric-science-librarians-international-conference/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/19th-conference-on-atmospheric-chemistry/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/18th-conference-on-aviation-range-and-aerospace-meteorology/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/16th-annual-ams-student-conference/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/15th-conference-on-artificial-and-computational-intelligence-and-its-applications-to-the-environmental-sciences/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/15th-history-symposium/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/15th-symposium-on-the-coastal-environment/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/14th-conference-on-polar-meteorology-and-oceanography/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/14th-conference-on-space-weather/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/13th-symposium-on-new-generation-operational-environmental-satellite-systems/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/13th-symposium-on-the-urban-environment/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/12th-symposium-on-societal-applications-policy-research-and-practice/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/ninth-symposium-on-aerosol-cloud-climate-interactions/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/eighth-conference-on-environment-and-health/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/eighth-conference-on-weather-climate-water-and-the-new-energy-economy/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/eighth-conference-on-the-meteorological-applications-of-lightning-data/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/eighth-symposium-on-lidar-atmospheric-applications/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/seventh-conference-on-transition-of-research-to-operations/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/seventh-symposium-on-advances-in-modeling-and-analysis-using-python/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/fifth-annual-ams-conference-for-early-career-professionals/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/fifth-symposium-on-building-a-weather-ready-nation-enhancing-our-nation-s-readiness-responsiveness-and-resilience-to-high-impact-weather-events/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/fifth-symposium-on-prediction-of-the-madden-julian-oscillation-processes-prediction-and-impact/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/fifth-symposium-on-the-joint-center-for-satellite-data-assimilation/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/third-symposium-on-high-performance-computing-for-weather-water-and-climate/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/fifth-symposium-on-the-weather-water-and-climate-enterprise/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/second-symposium-on-multi-scale-atmospheric-predictability/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/second-symposium-on-special-sessions-on-us-international-partnerships/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/symposium-on-greening-the-built-environment/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/special-symposium-on-meteorological-observations-and-instrumentation/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/major-weather-impacts-of-2016/
https://annual.ametsoc.org/2017/index.cfm/programs/conferences-and-symposia/special-symposium-on-severe-local-storms-observation-needs-to-advance-research-prediction-and-communication/

« By Variable? (V,T, p, radiance, fluxes, moisture, etc., etc.)

* By Instrument? (radars, satellite sensors, profilers, mesonet, etc., etc.)

« By Phenomena? (cyclones, convection, fronts, jet streams, etc., etc.)

« By Scientific problem? (cloud physics, radiation, turbulence; etc., etc.)

« By Application need? (better NWP; warnings; climate services; verif.; etc.)

* By Location? (surface, PBL, soil, troposphere, cryosphere, etc., etc.)

How to Organize:

* By Most Needed Observations (recommendations)

Challenges

* Number of key words/phrases in the 7 different columns currently
totals about 900! Illustrates breadth and complexity of the

atmospheric measurement enterprise.

« Effort doesn’t make distinctions w.r.t. Cost, Availability, Technical
feasibility, Readiness, Support/Maintenance, etc.

« Additional issues w.r.t data such as QC; accuracy; metadata; etc. not
addressed. Issues of increased coverage/resolution are noted

* Need for field programs (research and/or testing); long-term testbeds
* Didn’t cover all AMS disciplines (will make effort to get most

important needs from these areas)

LET’S TAKE A LOOK AT SOME OF THE KEY or COMMON WORDS:

Variables being measured  (continued)

Land surface

Oceanand lake

ST sensrfce temperatire
watertempeatee
wave heghs

Space weather

Organizing Decisions
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* Decided to organize by all 7 categories mentioned above

* Will reduce original spread sheet by 50% and use common terms to
make the columns searchable

« Still 2000+ rows

« Searched for common terms in columns to produce histograms, word
clouds, etc. Welcome suggestions for presentation summaries,
graphics, statistics, etc.

* Following slides represent results so far from the largest conferences
that emphasized observations.
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Instruments (srabescatuiin groops)
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Counts for selected measured variables

Variable Counts
W Varsoie I Variabe + vstical Prfie

]

Note that the majority of the
) counts are for vertical profiles
of these variables
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Variabies:

Measured Variables (counts 3 and above)

aerosol
backscatter boundary

cloud composition
concentration cover
aepth
Flux
height
hydrometeor ice

layer
microwave moistu re

ocean

precipitation pressure
profiles properties
radiance radiatior rate
reflectivity relevant

size soil

surface
temperature
turbulence
velocity - wvertical water
wwin
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Instruments (sprsbetcsiwitingrous)
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Word Clouds

* One way to display counts of common words in each column is to
create word clouds

* One can display all of the words or just retain counts above certain
numbers - here we will use limits of 3 and 10. [However, we have
clouds that contain all the words, so nothing will be lost.]

* Word counts reveal winners of the popularity contest; - what about
the new or leading edge technologies (with a count of 1 or 0) that
may revolutionize observing in the future? We will try to create a list
of those in the BAMS paper.

* Here are some sample word clouds:

Measured Variables (10 and above)

aerosols

cloud wa cloud

flux g
moisture

profile
radiance soil surface

tem pe I’atu re tyrbu\ence
vertical profiles
vertical Wlnd



Instruments (counts3 and above)

airborne radar ., aircraft platforms
aircraft eric « balloons ceilometer
cloud radar data - detection » dial ..d Doppler
ondes « dual-pol gas M
ground-based infrared . instrument

r

al
]

lidar - lightning . mesery - MEASUrEMENtS - esos - i

mlcrowave radlometer

moisture » NASA ., observing i particle samplers

mobile

ve platform precipitation « profiles radar radiation
o radiomerer. radiosondes . raman lidar

samplers satelllte Sensors soil
sounders .. sounding surface system .. teth s
UAV i e iy e wind lidar
wind profiler. wind. wsk. x-band radar
Applications (3 or greater)
agriculture air aViatIOFI climate

convective detection

energy . forecasting .. global .
instrument evafuatlon
measurements models

numerical

operational forecasting prediction

quality » regional weather prediction
storm Supports

verification

weather wind

Final Comments

* Breadth and complexity of observing enterprise is even larger than we

anticipated. Will need to create broader categories to summarize all the

information.
* Hope to finish summary by late summer 2018 - submit to BAMS in fall

* Will make use of published reports and review articles on observational
needs in specificareas (such as the NASA Decadal Study; 100S) (Welcome

information on these)

Goal is to provide an update to the NAS “Network of Networks” report and

begin dialog on how best to move forward on increasing observational
capacity across the weather, water and climate enterprise.

WELCOME ALL SUGGESTIONS ON ORGANIZATION, HOW TO SUMMARIZE,

WHO SHOULD RECEIVE THIS INFORMATION, ETC.

5/8/2018

Scientific problem (3 or greater)

aerosol air-sea interactions
boundary layer climate
cloud .. convection
dynamics . effect o entrainment
flows in complex terrain
impacts inadequate
land mesoscale
model . ocean
sampling storm
surface turbulence
wind

Greatest Observation Needs (3 or greater)

aircraft platform . boundary layer
cloud . denser fill spatial gaps
high spatial resolution

high temporal Tresolution
idar Measurements

network observations peL. profiling

radar scintillometer - Sensors
soil moisture . soil temperature

storm penetratlng aircraft

Surface thermodynamic .. towers

UAVs water wind profiles

Thank You



Extra Slides

Observations Most Needed (continued)

Lightning: Expanded use of 3-D volumetric lightning mapping data over
land; merge Geostationary Lightning Mapping data with land-based
lightning data.

Weather radar: Need better radar coverage close to the ground in the US;
need enough Doppler radars to get two view angles of a given air volume.
Need hyperspectral sounders on geosynchronous satellites (currently only
on a few Low-Earth Orbiting satellites).

Space weather

~ SOHO and STEREO missions near end-of-life. Need follow-on missions.
— Sun observations needed at LS Lagrange point

~ Need solar wind monitoring much closer to the sun than the L1
Lagrange point.

Better characterization of the space radiation environment especially
during solar storms.

— Denser observations of the ionosphere

Boundary-layer: many more wind, temperature and moisture profiles

OtherIssues w.r.t. Obs Rec. Harvesting Summary

Should we consider:
* Cost
« Technical feasibility
* QC; coverage/resolution; accuracy; metadata
* Research needs vs operational NWP needs (converging?)
* Weather vs climate observing standards/variables
* Field programs necessary to make progress; long-term testbeds
« Information from sources outside AMS AM (answer is “Yes”)
* Great comments

Goal is to provide an update to the NAS “Network of Networks” report and
begin dialog on how best to move forward on increasing observational
capacity across the weather, water and climate enterprise

5/8/2018

Observations Most Needed

Air pollution

- satellite at high spatial ion to detect weaker
emission sources; higher temporal resolution to detect diurnal variations
in emissions and transport

- multispectral with multi-angle polarization to detect

aerosol microphysical properties

vertical profiles of pollutants

~ Improve inventory of emission sources from coal and gas power
generation and other industries; from agriculture and land use; from
natural sources.

Vertical wind profiles, worldwide (Doppler Wind Lidars)

Exploit Geostationary Lightning Mapper

Denser mesoscale observations in sparsely populated areas

National network of solar observing sites measuring diffuse and direct solar

radiation, upwelling and downwelling infrared radiation, aerosol optical

depth

Fill in large spatial gaps in observations of soil temperature and moisture;

develop more stable and accurate moisture sensors.

Observations Most Needed (continued)

Hydrology

~ accurate long-term information on flood discharges

~ stream gages rapidly deployed in advance of an expected flood

~ observations river channel alterations

~ improved accuracy of water surface velocity sensors

~ bathymetric lidars

Precipitation

~ W-band radar on satellites should be scanning, not just nadir look only.

~ Snow retrievals: additional passive microwave channels

~ Preserve satellite constellation and surface gauge networks.

Oceans

~ Denser observations in tropics to better resolve intraseasonal variability
and upper ocean structures

~ Major blind spot in Global Climate Observing System: seasonal sea-ice
zone

~ More observations along western boundary currents (high eddy activity)

~ Observations below 2000-m depth, especially in Southern Hemisphere

~ Biogeochemical sensors



