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e NASA Authorization FY08

“Directs the Administrator [NASA] and the
Administrator of NOAA to develop a
collaborative research plan on convective
weather events, with the goal of significantly

Improving the reliability of 2-hour to 6- hour
aviation weather forecasts.”

 FY09 Repeated but generalized this language.

Roger Pierce




_NOAA Vision

=
 Meeting Agenda « NOAA NWS and
— Hazards OAR will meet these
« Convection goals incorporating
o Ceiling & Visibility — Research
e Icing & Turbulence « OAR Labs
e Obscurations e ACHEEIE
* Space Weather o Other Federal Labs
— Foundational _ Testbeds
Improvements . Scientific
e« NWP

e Operational

 Observations ..
— Transition to

Operations

Roger Pierce
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NOAA’s NextGen research is an enabler for
NOAA’s Weather Ready Nation

« “NOAA envisions a future with communities,
businesses, and governments that prepare for and
respond to sudden and prolonged high-impact events”

« Enhance transportation efficiency and safety

e Support and enhance the Nation’s infrastructure and
homeland security

 Reduce loss of life and disruption from high-impact
events

Roger Pierce
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g N@gqals_ of this Meeting

e Broader understanding of the current state of
weather research across our agencies

* A path forward for finalizing and implementing
the interagency (NOAA/NASA) weather
coordination plan as mandated by Congress

« Highlight interagency research improvements
and opportunities

Roger Pierce
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" 3 NASA Goals of this Meetin

« Update of progress on current projects

« Explore opportunities for collaboration or leveraging
results between projects and agencies, including
possible joint solicitations

e Obtain community input on potential topics for the
NASA ROSES 2010 solicitation.

John Haynes




Current NASA Earth
Remote Sensing
Observatories

ACRIMSAT

Landsat-7 EO-1
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= F Observatlons — Neay Term
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Aquarius — 2010

— Sea surface salinity (SSS) observations needed for studies of ocean
circulation, climate and the global water cycle. SSS observations will allow
the monitoring of variations in the water cycle including: land runoff, sea ice
freezing and melting, evaporation, and precipitation over the oceans.

« Glory — 2010

— Collect data on the properties of aerosols, including black carbon, in the
Earth's atmosphere and climate system; collect data on solar irradiance for
the long-term effects on the Earth climate record.

e NPOESS Preparatory Mission (NPP) -- 2011

— NPP will serve as a bridge mission between the NASA Earth-observing
research satellites Terra, Aura, and Aqua and the operational Joint Polar
Satellite System (JPSS).

 Landsat Data Continuity Mission (LDCM) -- 2013

 Global Precipitation Mission (GPM) — 2013

— Will provide accurate observations of the intensity and distribution of global
precipitation. GPM builds on the heritage of the TRMM mission and is in
partnership with JAXA.
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Smlected Future Observations —

Decachal SurveL

 Hyperspectral Infrared Imager (HyspIRI) — NET 2015

— HyspIRI will employ a hyperspectral imager and a thermal
iInfrared scanner to monitor a variety of ecological and
geological features at a wide range of wavelengths, including
data on changes in vegetation type and deforestation for
ecosystem management .

 Soil Moisture Active Passive (SMAP) — 2013

« SMAP will use a combined radiometer and high-resolution
radar to measure surface soil moisture and freeze-thaw state.

 Deformation, Ecosystem Structure, and Dynamics of Ice
(DESDynl) — NET 2015
— DESDynl is a dedicated INSAR and LIDAR mission optimized
for studying hazards and global environmental change,
Including the effects of changing climate on land use and
species habitats.
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3EAA Pergfectlve —

NextGen concept requires that aviation weather nowcast and
forecast information be integrated into user decision support tools.

Purpose of Aviation Weather Research Program (AWRP) was
applied research aimed at minimizing impact of weather on the
National Airspace System and accomplishing NextGen goals.
AWRP research areas include storms, turbulence, icing, and
ceiling/visibility; weather hazard research is facilitated by advances
In modeling and weather radar techniques.

Strong collaboration exists between FAA, NOAA, and NASA in
AWRP.

Takeaway: Focus on ongoing collaborative research and consider
participation in FAA Research-to-Operations (RTO) efforts to move
research solutions into operations

Ray Moy
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Program Management

Integrated Schedule (Ableman)
FYQ09 FY10 FY11 FY12 FY13
NextGen Weather Plan
Pro gram Science Roadmag
Man agement Acquisition
OT&E Plan

P VAN
Wx Data Format Standards and Architecture

IT Performance Testing
IT. Develop/Implement Service Adapters
Services B e

Production and Deployment

OT&E
N

DeveloR Contents
DeveloR Forecast Process
Cube Content Develop Contents Tools
Evaluate Forecast process and tools
Transition to Ogerations

Draft SAS Business Rules
AN

SAS Develop SAS Technigues
Integrate SAS elements

mmmm - NOAA Tasks -~ Joint NOAA/FAA Tasks



The new Research to Operations
Process (RTO) (Ableman)

Research & Development

Res_e;rcﬁ"_ﬂﬁaﬁééement Plan
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Next Generation Alr
Transportation
System (NextGen)
Weather
Requirements: An
Update

Joint Interagency Weather
Presented to: Research Planning and
Coordination Meeting

By: James Tauss

Date: March 22, 2010

Co-Authors: Cheryl Souders, Cecilia Miner, Ernie Dash,

Steve Abelman, Jack May, Bob Showalter, Lorraine Leonard

Tom Kay, Sue Spincic & Fran Bayne

>\ Federal Aviation

Administration
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> AWRP Algorithms
»>GTG, CIP/FIP, NCVA, NCWF

= National Weather Service

> WAFS Global Grids “High Glance”
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Severlty

»FAA & WAFCs Washington & London

- Integration of hourly SREF &
Enhanced Thunder into CCFP

>NCEP: SPC, NCO & EMC

- Space Weather effects/hazards
on aviation

»>NCEP: SWPC

- Enhanced CWSU
Decision Support Software
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= CoSPA 0-8 Hour Forecast
Main Components (Wolfson, Benjamin)

corridor Integrated n : @ High Resolution Rapid
Ng Blending Module u Refresh (HRRR)

Weight

C PN

Numerical Weather Prediction

Ip | Esbe Topn [[RENRRRIN[ sweime | Lhgwideg o o e Tog T

Extrapolation

—
O Hour Forecast Lead 8 Hour

Air Traffic Management (ATM) Planning
— ‘Tactical’ Planning (0-2hr)
— ‘Strategic’ Planning (2-8hr)

MIT Lincoln Laboratory <=

Joint Interagency Meeting -19
CoSPA-Iskenderian



= CoSPA Research
Convective Initiation (skendarian)

Eight Satellite Cl Indicators

Radar Precipitation & Satellite Radar Precipitation & Satellite
B8 som: me 05 SEE: = o

« SATCAST running in real-time
CoSPA testing environment

» Algorithms being designed and
tested to use SATCAST in CoSPA

« SATCAST data being sent to Y
NCAR and NOAA ESRL for their ~ Forecasted
research

MIT Lincoln Laboratory <=

Joint Interagency Meeting -20
CoSPA-Iskenderian



Pixel-Based vs. Cloud Object Tracking

UWCI Cooling Rate, 2009 SPC Spring Experiment

‘-‘f

» Current convective initiation (Cl) nowcast methods attempt to

monitor cloud top time trends at the pixel scale
- Proper handling of cloud movement between images and product validation are
significant challenges for these pixel-based frameworks (UWCI and SATCAST)

- Each 15-30 min sequence of images is an independent event, no “memory” of
past cloud behavior

- These methods “shut off” after Cl has occurred, what about mature convection
nowcasting?

* Efficient methods such as the NSSL/OU-CIMMS Warning Decision Support System

(WDSS-II, Lakshmanan et al. 2007) are now available for clustering cloud pixels into coherent objects
- Objects can be tracked from initial development to storm decay and cloud trends are accurately monitored over time

- This object-based framework offers significant advantages in that the full spectrum of satellite-derived cloud property
information, NWP fields, and validation datasets can be carried along with the object to produce or assess:

. . . WDSS-II Object d Cloud T Cooli Rates For the Ab C
Convective Initiation Nowcast S o 1OP 00 g T s O O e

Minimum Brighinass Temperature: 20020429 at 2015 UTC

Storm Lifetime Forecast
Mature Storm Intensification/Decay
Storm Future Position Forecast

Storm Severity Potential

1.
2.
3.
4.
5.
6.

Turbulence Potential
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Convection Diagnosis Oceanic (CDO) Product (Kessinger)

Satellite-based detection of deep convection

P for remote regions

- — Data fusion of 2-3 algorithms creates interest field
* Cloud top height
» Cloud classification
» Global convective diagnosis

— Threshold applied for binary product
— TRMM provides validation (Donovan et al., 2009)

Implemented over regional and global domains

Category | POD FAR Bias CSl Manual TRMM
All 072 | 026 | 098 | o058 | Validation of CDO
Day 0.82 | 026 | 1.10 | 0.64 1817 cells

Night | 0.47 | 0.28 | 0.66 | 0.40 analyzed

Ocean 0.70 0.26 0.94 0.56 12-22 Aug 2007

e N te
ab . -
T "

Gulf of Mexj\cobd;omain Land 074 | 0.26 1.01 | 059 Hurricane Dean
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Global Convection and Global Turbulence

YNCAR

Expand CDO/CNO to global domain for convection

Create Global CDO/CNO for inclusion in the Global Turbulence DSS for

Aviation as an indicator for convectively-induced turbulence
— CDO simplified to use cloud top height and global convective diag
— CNO uses the gridded nowcast technique to 8 hours

Nosis
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Presenter
Presentation Notes
Pilot reports are shown: the circle with a slash indicates null turbulence, the orange -^- is moderate turbulence. Also shown are the insitu turbulence measurements – The dark blue dots are from the UDE and indicate null turbulence. The cyan dots are EDR and indicate null turbulence. Bob Sharman or John Williams will also talk on this slide, so don’t spend a lot of time on the turbulence, just focus on the global convection. 


FDRPrecipitation Elements: ©ison)

NDFD contains the following precipitation elements:
* Predominant Weather
» Probability of Precipitation (PoP)
» 6-Hour Quantitative Precipitation Forecast (QPF6)
e 6-Hour Snow Accumulation

Available for CONUS and 16 pre-defined CONUS sectors


Presenter
Presentation Notes
Receives about 2M hits per day!
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Observations — Right Sizing
Satellite Obs and Products
GOES-R Aviation Algorithm Working Group
JPSS
Calipso
Cloudsat
NASA Decal Survey Mission applications

Break

Obscurations
LAPS Fog Dissipation
Visibility, volcanoes, and fires with WRF/Chem variations
Dust and smoke with HYSPLIT

Cloud Properties
Crosscutting Cloud Properties Apps at NASA
NESDIS Cloud Properties System
Dual-pole radar applications

Victor Passetti

Steve Goodman, John Murray
W. Feltz

TBD

C. Trepte

G. Stevens

D. Johnson

Steve Fine (NOAA)
S. Albers

G. Grell

R. Draxler

Pat Minnis
Pat Minnis
Feltz
NSSL



GOES-R Improvements vs Current GOES

Performance Capability GOES I-M GOES N-P
Imaging
Visible Resolution 1 km 1 km 0.5 km (0.64 um)
: 4-8 km N
IR Resolution 4-8 km 4 km O/P 1-2 km
Full Disk Coverage Rate 30 min 30 min 5 min
Rapid Scan Imaging Mode 7.5 min 7.5 min 30 sec
# of Channels 5 5 16
Solar Monitoring GOES-M only Yes Yes
Yes
Lightning Detection No No 8km
<20 sec latency
Operate through Eclipse No Yes Yes
Ground System Backup Limited Limited Limited
Archive and Access Limited Limited Yes
S/C Raw Data Volume 2.6 Mbps 2.6 Mbps 75 Mbps

26

(Goodman)




i MISSION AREAS

@ Atmosphere DCIimate

[ ] Land

G Ocean

NASA/NPOESS NPP - 24 IORD EDRS

D Space Env. RDR/SDR Only |
==
VIIRS
(20)
FE Albedo (Surface)
[ Cloud Base Height
[ Cloud Cover/Layers
[ Cloud Effective Part Size
[ Cloud Optical Thickness
[ Cloud Top Height
[ Cloud Top Pressure

Cloud Top Temperature
Land Surface Temp'
[ Surface Type
(5 Ocean Color/ChloraphylP
[ Suspended Matter
™ Vegetation Index
[ ] Aerosol Optical Thickness
[ Aerosol Particle Size

NOTES:
1

(Goodman)

Frecision limited by emissivity knowledge
2. Uncertainty degraded due to sensor limitations

3. Mo "all weather” capahility

4, HCS limitation in cloudy conditions

I] lce Surface Temperature?
o fB1, Imagery?
[E Sea lce Characterization®
E Snow Cover/Depth?
o [; Sea Surface Temperature?

/o [ Am Vert Moist Profile*
o [d] Atm Vert Temp Profilet
[ Pressure (Surface/Profile)’

| CriS/ATMS
g (3)

“_ [ 0 Total Column (also CriS) |

[ 01 Profile

OMPS
(1)

KEY o = NPOESS Key Performance Parameters

EDRs not delivered by NPOESS are nol countad in totals

CERES

| Down LW Radiance (Sfc)
[ Down SW Radiance (Sic)

| Net Solar Radiation (TOA)

[ Outgoing LW Rad (TOA)

20 June 2008

DoD, NOAA, NASA,

Inte?rated Program Office
M. Haas, F. Eastman
G, Mineart, .J. Whitcomb

NPP-
V16




Assimilation of CALIPSO Products

New techniques are being
employed to ingest CALIPSO
observations in support of air
guality and hazard warning
forecasts

Studies include

e model verification

e parameterization development
e data assimilation and fusion

e experimental forecast products
o skill assessment

Trepte




NASA Earth Observing Missions Applications Workshop

February 1-3, 2010
Colorado Springs, Colorado

Summary report by David Johnson, NCAR
with Garry Jedlovek (NASA) & Wayne Feltz (CIMSS)

THE NATIONAL ACADEMIES Earth Science and Applications from Space:

Advisers to the Nation on Science, Engineering, and Medicine National Imperatives for the Next Decade and Beyond (2007)

Decadal Survey Missions:

NEAR TERM TIER | TIER I
NPP/NPOESS (now JPSS) CLARREO ASCENDS
GPM (follow on to TRMM) SMAP HYSpiri

DESDyni SWOT
LDEM ICESAT-2 GEOCAPE

OCO (try again)

ACE




Obscuration Requirements (Fine)

e Obscuration Types
— Fog
— Haze
— Smoke
— Volcanic ash
— Low cloud
— Blowing snow
— Blowing spray
* |ssues
— Observations
— Forecasting



8:00 1:00 pm Precipitation

2:00 pm Lightning

HMT Ensemble
QPE

QPF
MDL/NDFD

GOES-R Lightning Mapper
Lightning Data Network

Radar as a proxy for Lightning @Univ Of HI

3:00 pm Boundary Layer Observations and Forecasts

5:00 pm Wrap Up

TAMDAR
Profilers
WVSS-IIv3

Weather radars 88D, dual-pol, and CASA for observing hydrometeors

GPS moisture
Importance of land surface observations

ighligl

ts of Day 2, Afternoon

<

L

Cecilia Miner

l. Jankov

K. Howard, J. Zhang
TBD

S. Olson

Steve Goodman (NOAA)
S. Goodman

TBD

S. Albers

Tom Schlatter (NOAA)
B. Moninger

TBD

D. Helms

T. Schuur

S. Gutman

C. Marshall

Steve Abelman (NOAA)



QPF related activities yankov)

e HMT ensemble precipitation forecasting
- mixed model/mixed physics
/mixed LBCs ensemble
- 9 members
- nested domain
- LAPS analysis

Yuan et al. 2008, Jankov et al. 2007, Jankov et al. 2009

e Convective Precipitation forecasting
- high resolution diabatical initialization (LAPS/STMAS)
Etherton and Santos 2006, Jankov 2007 a,b
- high spatial/temporal resolution numerical model runs
- frequent update
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NSSL’s MRMS Approach

http: //nmq.ou.edu http: / /wdssii.nssl.noaa.gov

Provide a flexible ‘real time’ framework for seamless aggregation of multi radars,

multi sensors observations into seamless solutions.

Scalable by resolution (time and space) as well as by radar systems and networks

[ e | 8 i nmn.ouedu)
[0 M8 Perssnw Amarsn  Apgie (115)%  News (3721 Wemthers Invest (25)v

Moaniz 30 - West/Enst Croas Section Hybrid Sean Rafisctvity Hught

12/03/2008 11257 12/049/2008 11257 12{0442009 11

the second

analysis, wamings . WDSS-I has been developed joindy by
cngincers and scieassat o National Seves Stomms Labortory (NSSL) and the Cooperative Insitut for Mesoscale
Metcorological Studies (CIMMIS) i the Universiy of Oklahoma

WDSSIT has three
components:

Discussion Fo 1. A sl of malt
24 hr Ractar (Hybrid Sean) Darvad OPE 24 hr Satullitn Darbvact OPE Msesie 30 Dartvad VPR

12105/2009 11807 12{048/2009 (8007 12{09/2009 11207

Please folow the links onInterrogating the 3D structure of @ hurricane using the 4D,
the letw esen o sbout. imteractive display. The 3D structure (at 1 km resolution every 5
RS minutes) was created in real-time by combining high-resolution

NSSL NextGen Experimental System Briefing Dec 10 , 2009 BE




Geostationary Lightning Mapper (GLM)

 Detects total lightning: in cloud, cloud to cloud,
and cloud to ground

— Improves warning lead-time for severe storms
and high impact weather

— Improves aviation safety and efficiency due to
avoidance of thunderstorms

* Near-uniform storm-scale coverage over oceans

EDU rear lens housing

and land
Current Status

e Successfully conducted Preliminary
Design Review (PDR)

* Engineering Test Units and
Engineering Demonstration Unit in
fabrication

Coming Soon:
e CDRinsummer 2010

e GPM CHUVA Proxy Data Campaign
(Goodman) Sao Paulo

Photo credit: Shane Lear, NOAA
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Presentation Notes
Poster on novel lightning detection
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Cloud Properties from Satellite Data

AIAA 15T Atmosphere and Space Environments Conference, San Antonio, TX, Session 7, ASE-2 / ARAM-1

Multichannel (RED=R.65 GEN=T3.9-11 ELUE=T11) CLOUD PHASE
Feb 16, 2005 1415 UTC i ; Feb 16, 2003 14153 UTC
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NASA Lorc (MOL1. 00 MASA Lorc EHDI.DJ.
GOES-L:14: 152, GOUES-E:14:152 CLOUD FRODUCT GOES-lW:14:152: GOES-E:14:15Z2 CLOUD FRODUCT
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(Minnis)
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3:00 pm Boundary Layer Observations and Forecasts Tom Schlatter (NOAA)
TAMDAR B. Moninger
Profilers TBD
WVSS-1Iv3 D. Helms
Weather radars 88D, dual-pol, and CASA for observing hydrometeors T. Schuur
GPS moisture S. Gutman
Importance of land surface observations C. Marshall

(Refer to Obs Right Sizing Brief)




8:00 am

10:00 am

10:15 am

11:15am

nd@d Highli_gbh,t_s_of Day 3, Morning

Modeling Improvements

Break

Icing

Turbulence

EMC

RUC and the Rapid Refresh

Assimilation techniques to improve convective forecasts
ICAO/WAFS Grids

Postprocessing model output

Microphysics: What improvements could benefit aviation

FAA AWRP In-flight Icing Research
NASA ASAP Icing

NASA LaRC Icing Support

HIWC

Ground Icing

FAA and NASA Turbulence Research

WAFS and algorithms for global post-processing
Satellite based inferences of Turbulence

Remote Sensing of Turbulence

GPSmet

Bt ol

Tom Schlatter (NOAA)
G. DiMego
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S. Weygant

M. Graf

Z. Toth
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Tom Bond (FAA)
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Convergence of Deterministic
NAM & RUC into hourly

NARRE & HRRRE Ensembles

Geoff DiMego
Mesoscale Modeling Branch
EMC / NCEP
March 24, 2010

“Where America’s Climate, Weather and Ocean Services Begin™




evsommm 2010-2011

Bgrid replaces Egrid

Parentat 12 km / 70 levels Rapid Refresh
Multiple Nests Run to 60hr * WRF-based ARW

_ ~4 km CONUS nest  NCEP’s GSI analysis

— ~6 km Alaska nest e Expanded 13 km Domain
— ~3 km HI & PR nests, and/or a to include Alaska

possible |




S
Current Icing Product (CIP)

Surface Pilot
Match data to each 3-D model grid box
SLD=0.0
l

Determine Vertical Cloud Structure and Weather Scenario

1

FINAL ICING PROBABILITY & SUPERCOOLED LIQUID DROP POTENTIAL


Presenter
Presentation Notes
Existing satellite module has been replaced with various products provided by LaRC as shown yesterday in Pat’s presentation. For example, we have replaced the cloud mask, incorporated the phase determination, and modified the cloud top height estimate with info provided by these products. This diagram shows the structure of the icing probability diagnosis system and I’ll show some examples of the impact of these products on the icing probability field. LaRC products are also being used to enhance icing severity estimates, and Pat showed an example of impact on icing severity yesterday.


Flight Icing Threat Inferred from Satellite

In-flight Aircraft Icing depends on

e presence of super-cooled liquid water (SLW)

e liquid water content, LWC

e Droplet size distribution, N(r) - S A R \l \ Y
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Satellite remote sensing can provide

e Cloud top temperature and phase: SLW
e liquid water path: LWP = f(LWC)
o effective radius, r, = f(N(r))

- assume satellite-derived cloud parameters are
correlated with the parameters that determine icing
(namely, LWP proxy for LWC; R, proxy for N(r) at
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Turbulence nowcasting &

forecasting products (FAA)

 Forecasting (used for strategic planning)

NWP model based
Updates hourly

Develop turbulence diagnostics from standard
NWP model output fields

Depicts EDR on 3D grid
Graphical Turbulence Guidance (GTG)

« Nowcasting (used for tactical avoidance)

Observation based
* |n situ (edr + pireps)
 Remote sensing (NTDA)
* Inferences from CoSPA, satellite features

Merges all current turbulence observations with
GTG

Depicts EDR on 3D grid
Updates ~ 15 min

Graphical Turbulence Guidance Nowcast (GTGN)

The GTG b on avtomalically-genemted furhuence forecant produst that supplements ARMETs and SIMGETs by

mnrw areas of wurbulencs, The GIG I8 not 0 substitite for turbalense mlarmation contained

in ARMETD ond SKCMETe. K in authorzed far ap ma by and

Turbulence forecast at FL330
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Ceiling and Visibility
FAA C&YV Research
NOAA OAR C&YV Research
MIT LL C&V Research
LAMP C&V

\olcanic Ash
\olash data requirements gap analysis process and progress
NASA OMI SO2 Project
UW CIMSS Imager Apps
NOAA Volash Research
Dual Pole Applications and/or other NOAA Volash Apps
Integrated solutions for Volash

Break

Space Weather
NOAA SpWC Research and Plans
NASA NAIRAS Project

Discussions

Wrap-up
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John Murray (NASA)
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R. Draxler

TBD
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% The Impacts on Alir Traffic of Volcanic Ash from
 the Okmok and Kasatochi Eruptions during the
- Summer of 2008 and Mt. Redoubt in March 2009
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Nowcast of Atmospheric lonizing Radiation for Aviation Safety (NAIRAS) Model

NOAA GOES Data Cutoff Rigidity (IGRF)
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